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Potential kidney donors with asymptomatic microscopic hematuria:
histopathological findings & outcomes

Ehab Hammad, Aleid Ahassan, Tariq Ali, Ibrahim Achab, Almanea
Hadeel.

Kidney & Pancreas Transplantation, King Faisal Specialist Hospital
& Research Center, Riyadh, Saudi Arabia.

Background: Microscopic hematuria is not uncommon in potential
kidney donors. After excluding urological causes, most of these donors
require kidney biopsy to exclude glomerular lesions. We evaluated
biopsy findings among donors with isolated microscopic hematuria and
assessed short-term outcomes of their prospective recipients.
Methods: kidney donors between January 2010 and January 2015 who
had microscopic hematuria which was not due to urological causes were
included in the study. All of them underwent native kidney biopsies
which were examined by light microscopy, immunofluorescence and
electron microscopy. Donor characteristics pre-donation were compared
between abnormal biopsy and normal biopsy groups. Short-term
outcomes of our donors were compared to 27 age & sex matched non
hematuric donors 3 month post donation.

Results: Out of 750 donors, 27donors (3.6%) were found to have
isolated microscopic hematuria (IMH) and underwent kidney biopsy.
Mean age of these donors was 32.6+8.Nineteen donors had 1+
hematuria, 6 donors had 2 + and 2 donors had 3+ hematuria or more in
urine dipstick. All of them had a minimum of 3 red blood cells/high
power filed on urine microscopy. Eight (29.6%) biopsies showed
histopathological abnormalities of which, thin basement membrane
disease (n=6, 22.2%) was the commonest cause followed by IgA
nephropathy (n=2, 7.4 %). Donors with abnormal biopsy findings were
excluded from donation. The remaining donors (n=19, 70.4%) had no
significant pathology and were permitted to donate. Except for 2donors
(7.4%) who were excluded due to other medical/recipient related issues.
There was no significant difference in short-term outcomes between
hematuric donors accepted for donation and non hematuric donors
group 3 month post donation. The recipients of kidneys from donors
with microscopic hematuria with no histopathological abnormalities
had a mean SBP of 121 + 9.5, mean DBP 74 +8.5 and mean serum
creatinine of (75.6umol/1£21.3) at three month follow up. Their last
urine analysis confirmed absence of hematuria in 6 of them, 3 showed
+ve dipstick and microscopic hematuria.

Conclusions: Our study showed that 29.6 % of our donors with isolated
microscopic hematuria had abnormal histopathology on renal biopsy.
Isolated asymptomatic microscopic hematuria justifies extensive work
up including renal biopsy to identify donors who may have underlying
renal pathology.
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Comparison of the rate of decline of GFR and 1. 5 and 10 year
outcomes of live kidney donors — UK cohort study

Nithya Krishnan'!, Lisa Bradbury?, Graham Lipkin®, Neil Raymond'.
'Renal Unit, University Hospitals Coventry & Warwickshire NHS
Trust, Coventry, United Kingdom; 2Statistics, National Health
Services Blood & Transplant, Bristol, United Kingdom; *Renal Unit,
University Hospitals Birmingham, Birmingham, United Kingdom.

It is important to have a better understanding of the long term outcomes
and risks of kidney donation. We compared the rate of decline of GFR
levels and 1, 5 and 10 year outcomes of live kidney donors. From
January 1, 2001 until December 31, 2013 inclusive, all live kidney
donors in the U.K, were included in the study. December 31, 2014 was
considered the study end, meaning that all patients had at least one year
of follow-up. A total of 9750 live donor records were available; out of
which 9229 had GFR measured at baseline.

The baseline GFR was divided into 3 groups — 1. Meeting the British
transplant guidelines’ recommended levels (n= 9047). 2. Up to 5
mls/min/m2 less than the recommended levels (n=121) and 3. More
than 5 mls/min/m2 less than the recommended levels (n=52). The mean
(M) and standard deviation (SD) of the rate of decline of GFR
(mls/min/m2) in years 1, 5 & 10 for group 1,2 and 3 are 35.37 (15.21),
7.65 (3.6) and 4.34(2.02) ; 19.80 (11.36). 3.03 (1.8) 1.46 (0.63); 6.41(
22.58). 0.46 (5.62), 0.75 (0.21) respectively. Using 1 year GFR as
baseline the rate of change was +0.63 (2.55) in 5 and -0.07 (1.73) at 10
years. Morbidity outcomes at years 1, 5 and 10 were not significantly
different between the 3 groups . None of the 173 donors in groups 2 &
3 had died during the 10 year follow-up period in comparison to 48 in
Group 1.

Analysing by dividing group 1 into 10 year age bands from <30 to 70+,
showed a decline in GFR of 34.4(17.9) to 25(13.4) in 1, 7.1(3.7) to
6.4(2.5) in 5 and 4.1( 2) to 3.9 (0.8) in 10 years. Using GFR at year 1
as baseline, showed an increase of 0.9( 3) to 0.8 (2.2) in 5 and a very
minimal decline about in 10 years. Adjusted Multiple linear logistic
regression analysis showed that that females had a lower rate of decline
at 1 year, -0.83 (-1.49 to 0.18), P=0.013. but the effect was not
significant at year 5 or 10.

Thus, there is a significant decline in GFR at 1 year, more so for men.
However, the rate of decline after 1 year is almost similar to that of the
general population. Though the rate of decline is lesser in lower baseline
groups the numbers are too small to draw definitive conclusions.
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Acute operative complications and 1, 5, & 10 year outcomes in
living donors by type of live donor nephrectomy

Nithya Krishnan!, Lisa Bradbury?, Neil Raymond'.

'Renal Unit, University Hospitals Coventry & Warwickshire NHS
Trust, Coventry, United Kingdom; *Statistics, National Health
Services Blood & Transplant, Bristol, United Kingdom.

Introduction: Living kidney donation has significantly improved
recipient and graft survival world wide. With a move to increase these
numbers further, it becomes mandatory to have a better understanding
of the short and long term outcomes and risks of kidney donation.
Aim: To investigate occurrence of acute operative complications and
1,5,& 10 year outcomes in living donors by type of nephrectomy
Methods: National Health Service and Blood and Transplant, U.K
(NHSBT), obtains informed consent from all patients undergoing a
transplant in the UK for continuing data collection and subsequent
analyses. The study protocol was reviewed and passed by the Renal
Registry (RR) projects advisory group, UK. From January 1, 2001 until
December 31, 2013 inclusive, all live kidney donors were included in
the study. No formal sample size estimate was produced for the study;
all eligible patients records were used. December 31, 2014 was
considered the study end, meaning that all patients had at least one year
of follow-up. Datasets, based on regular returns from individual
transplant centres across the UK, were obtained from NHSBT.
Results: A total of 9750 live donor records were available.
Nephrectomy type was available for 9602 donors; Open 3132 (33%),
Pure laproscopic - 3886 (38%) and hand assisted laproscopic— 2802
(29%). We analysed the incidence of operative complications;
splenectomy, reoperation required, organ perforation, operative
haemorrhage, pneumonia, pneumothorax, pulmonary embolism, wound
infection, DVT, other complications and a combined variable for any
one or more complication.

Statistically significant differences was were noted for the incidence of
reoperation (41/2794, P=0.018), organ perforation (44/2802, P=0.032),
wound Infection (60/ 2796, P=0.018), other complication (323/2793,
P<0.0001), any one or more complications (402/2802 P<0.0001) in the
hand assisted laproscopic group when compared to the other 2 groups.
Incidence of operative haemorrhage (64/3122, P<0.0001) and
pneumothorax (46/3130, P<0.0001) were higher in open
nephrectomies. Pure laproscopic nephrectomy yielded the least
complications.

One, 5 and 10 year outcomes were analysed using logistic regression
methods to facilitate adjustment for donor age, gender and operative
complications. At one year, there was significantly more wound pain
in the open group in comparison to both the laparoscopic groups
P=0.001. Incisional and operation related hernia was more in the hand
assisted laparoscopic group P=0.048. Other operation related conditions
was more in the laparoscopic groups, especially pure, compared to the
open group P=0.024. At five years (n= 6011) wound pain remained
significant with more wound pain in open nephrectomy group: 9/2814
vs. 0/ 2282 P=0.007. At 10 years (n=1863) there were only 2 donors
with wound pain, both in the open group. Also all laparoscopic
procedures were “pure”, as the hand assisted procedures only started
in 2007 in the U.K.

Conclusions: Though there were small numbers of complications
overall, significant differences were identified with most complications
seen in hand assisted laproscopic nephrectomies and least in pure
laproscopic operations. Wound pain remained significant in long term
outcomes and was mainly related to open nephrectomy.
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The Percentage of CD19 positive cells in lymphocytes can predict
acute antibody-mediated rejection after administration of
rituximab in ABO-incompatible kidney transplantation

Takayuki Hirose, Daiki Iwami, Hajime Sasaki, Haruka Higuchi, Ken
Morita, Nobuo Shinohara.

Renal and Genitourinary Surgery, Hokkaido University, Sapporo,
Japan.

Introduction: Administration of rituximab to ABO-incompatible
kidney transplant recipients has been recognized as effective and safe.
Although a single dose of rituximab at 375 mg/m? is known to lead to
B-cell depletion, the dosage of immunosuppressants should be reduced
because it may cause excessive immunosuppression and the risk of
infection!'", However, the appropriate dosage and whether the B-cell
population should be monitored after administration remain to be
determined.

Materials and Methods: Forty-four consecutive ABO-incompatible
kidney recipients (28 men and 16 women) were enrolled in this
retrospective study. They were treated with rituximab (65-400
mg/body) 2 to 4 weeks before transplantation, followed by
plasmapheresis and intravenous immunoglobulin as desensitization
therapy. They were given basiliximab as induction therapy and
maintained with triple immunosuppressants. The mean age at
transplantation was 50.3 + 15.4 years, and the mean pretransplant
dialysis period was 2.8 + 3.8 years. The percentage of CD19-positive
cells in lymphocytes (%CD19) and CD19-positive cell count after
administration of rituximab were examined just before transplantation.
These recipients were divided into 2 groups according to pretransplant
%CD19 as follows: low %CD19 group, <1% (n = 34) and high %CD19
group, >1% (n = 10). The relationship between %CDI19 and the
incidence of acute antibody-mediated rejection (AAMR) was evaluated.
Results: AAMR was observed in 6 recipients whose pretransplant
%CD19 were significantly higher than that of recipients without AAMR
(3.1% vs 0.6%; p = 0.004). Neither CD19* cell count nor rituximab
dosage significantly changed according to AAMR incidence. The
incidence of AAMR was significantly higher in the high %CD19 group
than in the low %CD19 group (40.0% vs 5.9%, p = 0.006). One of 2
recipients who developed AAMR in the low %CD19 group had not
been treated with plasmapheresis because of low anti-ABO IgG titer
before desensitization. Serum creatinine level was significantly higher
in the high %CD19 group than in the low %CD19 group (1.64 £ 0.16
mg/dL vs 1.22 £ 0.06 mg/dL, p = 0.005), although all rejection cases
were resolved by anti-rejection therapy and no graft loss occurred.

Conclusion: High levels of %CD19 after rituximab administration in
ABO-incompatible kidney transplant recipients may indicate
insufficient depletion of B cells that can lead to AAMR. Measurement
of %CD19 may be useful identifying patients who need additional
administration of rituximab.
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ABO incompatible renal transplantation without splenectomy or
anti-CD20 treatment: Comparison with ABO compatible renal
transplant

Amit Sharma', Harinderjit S.Gill', Apra Kalra?, Priyadarshi Ranjan®,
Divya Singh*, Rupinderjit Kaur', Monika Rana', Neha Bahari'.
"Nephrology, Dialysis and Kidney Transplant, Fortis Hospital,
Mohali, Punjab, India; *Transfusion Medicine, Fortis Hospital,
Mobhali, Punjab, India; 3Urology and Kidney Transplant Surgery,
Fortis Hospital, Mohali, Punjab, India; “Radiodiagnosis, Prime
Diagnostic and Heart Institute, Chandigarh, India.

Introduction: ABO-incompatible (ABOi) renal transplant has
diminished the gap between demand and supply of kidneys for patients
with end stage renal disease (ESRD). It involves preconditioning the
patient by lowering the isoagglutinin titers and preventing further rise.
The study was conducted to assess the feasibility of performing ABOi
renal transplant without the use of Anti CD20 antibody or splenectomy
and comparison of outcome with ABO compatible (ABOc) transplants.
Methods: This study was conducted from January 2014 to August
2015. A total of 116 patients were divided into two groups based on
ABOi or ABOc donors. Patients received Tacrolimus, Mycophenolate
mofetil and Prednisolone, started 10 days (ABOi) and 2 days (ABOc)
prior to transplant. Plasmapheresis and intravenous immunoglobulin
was given until isoagglutinin titer <1:4 was obtained on the date of
transplantation in ABOi cases. All patients received induction
immunosuppression: Thymoglobulin (1 mg/kg/day for 3 days) for
ABOi and ABOc with HLA mismatch >3/6 and Basiliximab 20 mg (2
doses) in remaining. In ABOI transplant, isoagglutinin titers were
regularly monitored postoperatively and plasmapheresis was done
preemptively if they increased to >1:8 in first week post transplant and
>1:16 in 2nd and 3rd week post transplant). Patient and allograft
survival; 1-, 3-, 6-, 9-, 12-, and 18-month renal function; infectious
complications; and incidence of rejection were evaluated.

Results: 75% of the ABOi and 81% of ABOc recipients were males.
Mean+Standard Deviation (SD) age of the ABOi recipients was
40.12+11.59 years (39.79+14.41 years in ABOc). Median isoagglutinin
titer at start was 1:32 (1:16 to 1:256). Mean plasmapheresis required
were 3. In ABOi group, Mean+SD creatinine levels were 1.26+0.29
mg/dL at 6 months, 1.34+0.37 mg/dL at 12 months and 1.36+0.33
mg/dL at 18 months (1.24+0.36 mg/dL, 1.21£0.33 mg/dL and
1.2340.34 mg/dL respectively in ABOc group).

Discussion: No significant difference between post transplant serum
creatinine observed in the 2 groups. In ABOi group, 3 episodes of
antibody mediated rejection (AMR) & 1 acute cellular rejection (ACR)
occured which were successfully treated. No AMR seen in ABOc
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group. Two patients succumbed to fungal sepsis in th ABOI group.
Conclusions: This study suggests that successful ABOi renal
transplantation is possible without the use of splenectomy or Anti-CD20
treatment but AMR episodes as well as fungal sepsis are significantly
high in the ABOi group.
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HLA identical renal transplants. Immunologically privileged why
do they fail?

S. Adibul Hasan Rizvi', Muhammad Mubarak?, Tahir Aziz*, Ejaz
Ahmed?, Fazal Akhtar®, Mirza Naqi Zafar?, Anwar Naqvi'.

'Urology and Transplantation, Sindh Institute of Urology and
Transplantation, Karachi, Pakistan; *Pathology, Sindh Institute of
Urology and Transplantation, Karachi, Pakistan; *Nephrology, Sindh
Institute of Urology and Transplantation, Karachi, Pakistan.

Objectives: HLA identical transplant are immunologically privileged
and thus have the best graft survival in both deceased and living donor
transplants. Superior survival yet the graft fail. This paper describes the
causes of graft failure in HLA identical transplants in the getting of a
develop country.

Patient and Methods: Between 1992 and 2012, 3749 live related
transplant were performed at our center. Of these 3749, 756 (20%) were
HLA identical transplants. Immunosuppression was by triple drug
regimen CyA/AZA or Tacrolimus/MMF with steroid. All dysfunction
were confirmed by biopsy. Each recipient is followed life long where
all treatment is provided free including immunosuppression drugs.
Result: In the follow-up period of 1 to 20 years, 160 (21%) of the 756
identical graft were lost with 5, 10, 15 years survival rates of 85%, 68%
and 60% respectively. A comparison of those who lost grafts (Group
A) (n=160) vs those who maintained function (Group B) (n=596)
showed that in Group A donors were older 35+9 vs 32+9 (p0.001), more
female 46% vs 33% (p0.031), more recipients were female 25% vs 18%
(p0.03) and hypertensive 60% vs 49% (<p0.04), acute rejection rates
were higher 13% vs 4.8% (p0.001), increased cyclosporine toxicity in
biopsy 14% vs 11% (p0.20) and high recurrence of original disease 9%
vs 4% (p0.03) as compared to Group B. Of the 160 grafts lost 24% were
functioning but lost due to death of recipient, 7% lost due to recurrence,
7% lost due to infection in the graft, 6% lost due to acute rejection and
50% were lost due to chronic rejection.

Conclusion: HLA identical grafts have superior survival due to
immunological privilege. Unfortunately 30% grafts are lost due to
infection and 7% due to recurrence of disease. Old age of donors,
female gender and hypertension and cyclosporine toxicity are the other
causes leading to chronic graft loss.
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Retroperitoneal versus intraperitoneal hand assisted laparoscopic
donor nephrectomy: a case matched study

Zubir Ahmed, Pankaj Chandak, Raphael Uwechue, Nicos Kessaris,
NIzam Mamode.
Transplantation, Guy’s Hospital, London, United Kingdom.

Introduction: Although hand assisted laparoscopic donor nephrectomy
has become a standard of care for living kidney procurement in most
centres it is not clear if a retroperitoneal approach offers any advantage
over an intraperitoneal approach. Recent RCT data has been published
on the subject but the results have been biased by small patient numbers
and significant demographic and operative heterogeneity between
groups. We therefore conducted a case matched study of retroperitoneal
versus intraperitoneal HALDN.

Methods: 61 retroperitoneal HALDNs were matched with 2:1 with 122
intraperitoneal HALDN s for age, sex, laterality, multiplicity of arteries
and obesity status (BMI > 30) using a propensity matching score
approach using Stata SE 12. Outcomes assessed were Clavien grade 2,
3 and 4 complications, infective episodes, readmission, need for
reoperation, postoperative hospital stay, creatinine change at Day 30
and development of incisional hernia.

Results: The mean age of the cohort was 44.1 years (SD11) with 52.5%
female. The mean length of surgery was greater in the retroperitoneal
cohort (225 mins v 200 mins, p=0.001). Hospital stay (4.2 v 3.9 days
p=0.11) and readmission rates (9.1 v 9.6% p=0.12) were similar.
Incidence of postoperative surgical site infection (9.9% v 10.1% p=0.1)
and the occurrence of minor complications (Clavien 2) were also
equivalent (16.3 v 17.3% p=0.45). The abdominal reoperation rate was
lower in the retroperitoneal group (1.6% v 3.3% p=0.009) as was the
rate of incisional hernia development at one year (0% v 5% p=0.08).
Day 2 peak CRP levels were less in the retroperitoneal group (111 v
123 p=0.035). Creatinine rise at day 30 was also similar (+34 v +37 p
=0.35).

Discussion: Retroperitoneal HALDN has similar minor complication
outcomes compared to the intraperitoneal approach with similar lengths
of hospital stay and readmission rates. However there is evidence from
this study that it may exhibit a reduced systemic inflammatory response
(as measured by Day 2 CRP) and also reduce more serious surgical
complications and thereby reduce the need for reoperation.
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Different sensitivity of rituximab-treatment to B-cells between
ABO-incompatible kidney and liver transplantation

Asuka Tanaka, Hiroshi Morimoto, Kentaro Ide, Yuka Tanaka, Kohei
Ishiyama, Masahiro Ohira, Hiroyuki Tahara, Hideki Ohdan.
Department of Surgery, Division of Frontier Medical Science,
Programs for Biomedical Research, Hiroshima University,
Hiroshima, Japan.

The use of ABO-incompatible (ABO-I) donor organs is a possible
solution for the shortage of donor organs for transplantation; however,
naturally occurring antibodies (Abs) against blood group A or B (A/B)
carbohydrate determinants in sera are a major impediment to achieving
successful transplantation. Therefore, in ABO-I transplant,
plasmapheresis or plasma exchange, splenectomy, and/or anti-B-cell
immunosuppressant treatment are widely adopted and improved graft
and patient survivals to the level comparable to ABO-compatible
(ABO-C). In addition to these modalities, the prophylactic use of
rituximab, a monoclonal chimeric human-murine anti-CD20 Ab that
depletes B-cells by complement-dependent cytotoxicity (CDC), Ab-
dependent cell-mediated cytotoxicity (ADCC), and stimulation of
apoptosis, is currently indispensable to achieving successful ABO-1 KT
and LT. A desensitization protocol with rituximab is currently widely
used for kidney transplantation (KT) and liver transplantation (LT)
across the ABO-I barrier. However, it remains to be elucidated whether
rituximab is equally effective for B-cell and T-cell immune responses
in both KT and LT recipients. To clarify these effects of rituximab, we
enrolled 46 KT recipients (18 ABO-I recipients 28 ABO-C recipients)
and 77 LT recipients (14 ABO-I recipients ABO-C recipients) in this
study. Both ABO-I KT and LT recipients were preconditioned prior to
surgery with a common desensitization protocol that consisted of a
single dose of rituximab and subsequent daily internal use of calcineurin
inhibitor (CNI) and mycophenolate mofetil (MMF). The basic
immunosuppressive regimen after KT comprised CsA, MMF, and
methylprednisolone (MP) with gradually tapering doses, and
Basiliximab was administered at the time of transplantation and on
postoperative day 4. After LT, the basic immunosuppressive regimen
comprised TAC and MP at gradually tapering doses. Only in ABO-I
LT, MMF is added to the regimen. The proportion of peripheral blood
B-cells was determined at the perioperative period. T-cell responses to
allo stimulation were evaluated by a mixed lymphocyte reaction (MLR)
assay. One week after rituximab administration, the proportion of
peripheral B-cells in all of the ABO-I KT recipients decreased below
0.1%. In contrast, that in some of the ABO-I LT recipients remained
above 0.1% at this time point. Eventually, B-cells were undetectable in
both groups by week 2. And, B-cells remained below the detection limit
throughout the first year in the ABO-I KT recipients, whereas they
reappeared in the periphery after 6 months in the ABO-I LT recipients.
Although the difference was not statistically significant, during the first
year after transplant, alloreactive T-cell responses tended to be lower
than those in the ABO-C group.

In conclusion,this study indicates that rituximab has differing B-cell
sensitivity between KT and LT recipients and a minimal effect on the
alloreactive T-cell responses in KT and LT recipients.
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Immunosuppressive myeloid cells in patients given combined
kidney and hematopoietic cell transplants in a tolerance protocol
with TLI and ATG conditioning

Kent Jensen', John Scandling?, Stephan Busque?, Judy Shizuru®,
Robert Lowsky*, Ani Saraswathula', Kevin Sheehan*, Asha Shori?,
Edgar Engleman’, Samuel Strober'.

"Medicine - Immunology & Rheumatology, Stanford University
School of Medicine, Stanford, CA, United States; *Medicine -
Surgery, Stanford University School of Medicine, Stanford, CA,
United States; *Medicine - Nephrology, Stanford University School
of Medicine, Stanford, CA, United States; “Medicine - Blood and
Marrow Transplantation, Stanford University School of Medicine,
Stanford, CA, United States; *Medicine - Pathology, Stanford
University School of Medicine, Stanford, CA, United States.

In preclinical murine models of mixed chimerism and tolerance
induction, combined organ and hematopoietic cell transplantation
using total lymphoid irradiation (TLI) and anti-thymocyte globulin
(ATG) conditioning results in changes in the percentages of innate
and adaptive immune cells. These changes include an increase in
CD11b+Gr-1+MHCII- myeloid derived suppressor cells (MDSCs),
and CD8+CD11c+MHCII+ dendritic cells (DCs), as well as a
decrease in T and B cells. Murine MDSCs and DCs exhibited
increased production of arginase-1 and IDO respectively, suppressed
the MLR, and were required for induction of tolerance. Here, we
studied the changes in myeloid cells in the blood of 10 patients given
combined HLA matched or mismatched kidney and hematopoietic
cell transplants following TLI and ATG conditioning. We found that
in the first 4 months post transplant, there was a profound depletion
of T cells in the blood of HLA matched and mismatched patients but
no significant change in the absolute cell number of Lin-
CDI11bhiDRlo MDSCs, CD11bhiCD14+DR-+monocytes, or
CDI11bloCD14-DR+ DCs. The ratio of myeloid to T cells
significantly changed to favor the myeloid cells during the first four
months post transplant, but returned to pre-transplant values between
6 to 12 months post transplant. Similar changes were found in
patients regardless of whether they developed mixed chimerism. In
addition, the myeloid cells developed a significantly increased ability
to suppress the activation and proliferation of autologous, purified,
anti-CD3/-CD28 microbead-stimulated, pre-transplant T cells when
co-cultured in vitro. The suppression was most pronounced when pre-
transplant versus early (1.5-4 month) post transplant MDSCs were
compared. MDSC suppression was associated with increased
production of arginase-1. The suppressive capacity of the myeloid
cells returned to pre-transplant values 6 to 12 months post transplant.
Subsets of DCs were studied to compare the percentages of pre-
transplant myeloid versus plasmacytoid DCs among all DCs to
percentages measured at serial time points through 24 months post
transplant. Since the balance of myeloid DC subsets changed in the
preclinical model following transplantation to favor the CD8+ DC
subset, we also determined the percentages of myeloid DC subsets
(CD16+, CD1c+ and CD141+). There were no significant changes in
the percentage of myeloid versus plasmacytoid DCs or among
subsets of myeloid DCs after transplantation in our patients. In
conclusion, there was a transient change in the balance of T cells and
myeloid cells in the blood of our patients following transplantation to
favor the myeloid cells. The latter cells developed immune
suppressive activity that promotes tolerance to the transplanted
kidney in a manner that mirror our preclinical murine studies.
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Treatment of large plasma volumes using specific
immunoadsorption to desensitize ABO-incompatible kidney-
transplant candidates

Lionel Rostaing">¢, Asma Allal', Arnaud Del Bello!, Federico
Sallusto?, Laure Esposito', Nicolas Doumerc?, Bénédicte Debiol®,
Audrey Delas*, Xavier Game?®, Nassim Kamar'7.

"Néphrologie, Dialyse et Transplantation d’Organes, CHU Rangueil,
Toulouse, France; *Urologie, Andrologie et Transplantation
d’Organes , CHU Rangueil, Toulouse, France; 3Etablissement
Francais du Sang de Midi-Pyrénées, CHU Purpan, Toulouse, France;
“Laboratoire d’Histologie, CHU Rangueil, Toulouse, France;
SINSERM U563 - IFR -BMT , CHU Purpan, Toulouse, France;
“Université Toulouse III - Paul Sabatier, Faculté de Médecine de
Rangueil , Toulouse, France; INSERM U1043 - IFR-BMT, CHU
Purpan, Toulouse, France.

Background: ABO-incompatible (ABOi) kidney transplantation has
very good long-term results, i.e., similar to those observed for living-
kidney ABO-compatible transplantation. This is because patients are
desensitized at pretransplant using apheresis and rituximab therapy,
associated with tacrolimus-based immunosuppression.

Methods: This prospective single-center study evaluated 12
consecutive patients (6 males), aged 40 (23—59) years. Incompatibilities
were A into 0 (8), B into 0 (3), and AB into 0 (1). Efficacy of a single,
pre-transplant (Day —1), specific immunoadsorption session was
evaluated using Glycosorb® columns (anti-A or anti-B; Glycorex
Sweden) to treat large volumes of plasma, i.e., up to 18 L. Pretransplant
desensitization relied on rituximab (D —30), tacrolimus, mycophenolic
acid, and steroids (all started on D —13), and a single session of specific
immunoadsorption on D —1. For every patient, immunoadsorption was
coupled in tandem with a hemodialysis session.

Results: Overall, 15 L (11-18) of plasma were treated per patient, i.e.,
0.2 (0.11-0.36 L/kg). Isoagglutinin titers were 1/16 (1/5-1/64) before
the procedure, decreasing after 6 hours to 1/5 (1/1-1/16; p=0.008), and
to 1/2 (1/1-1/8; p=0.05) at completion of the session. The next day, i.e.,
the day of transplantation, there was no rebound of isoagglutinins [1/4
(1/1-1/5); p=ns]. The procedure was well tolerated with no side effects
and no significant changes in hemoglobin level, platelet counts,
fibrinogen, or albumin levels.

Conclusion: For ABOi kidney transplantation, a single, longer, specific
immunoadsorption session was very efficient at 1 day pre-
transplantation with no rebound. However, these results should be
confirmed when isoagglutinin titers are higher (>120).
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“Paired Kidney Exchange* program — single Czech institution
experience with 50 paired transplants since 2011

Jiri Fronek!, Libor Janousek!, Renata Zamecnikova', Pavel Chromy?,
Ondrej Viklicky?, Tomas Marada'.

ITransplant Surgery, IKEM, Prague, Czech Republic; Department of
Nephrology, IKEM, Prague, Czech Republic; *IT Department, IKEM,
Prague, Czech Republic.

Introduction: Kidney paired donation has been at first performed at
our institution in 2003. Until 2011 only four 2-way exchanges were
performed. Since 2011 the kidney exchange started at our institution
as coordinated program. All the incompatible pairs are collected
prospectively in the database. The matching run is performed every
three monts with on average 20 pairs included for matching.
Methods: There were in total 58 paired live kidney transplants (KTx)
performed in Czech since 2003, of those 50 since 2011, those we
assessed. There were five 2-way, three 3-way, two 4-way, two 5-way,
one 6-way and one 7-way domino kidney paired exchanges
performed, two altruistic samaritan donors entered the scheme. There
were 9 cases of re-transplant, of those seven second, one third and
one forth KTx. Two surgeons perfomed all the transplants, one did all
the mininvasive nephrectomies using Hand Assisted
Retroperitoneoscopic (HARS) live donor nephrectomy technique.
Results: Mean recipient age was 46.4 years (SD 10.9), mean SCr one
month after transplant was 123 umol/l (SD 41), equivalent of 1.39
mg/dl (SD 0.46). There was one case of delayed graft function due to
early rejection observed. The program did help some 50 patients so
far.

Conclusions: Kidney paired donation program can be run with
success even at single institution, this limits some of the highly
sensitised patients as well as blood group 0 recipients. Also, the
bigger is the group for matching, the higher might bet the number of
transplants. Possible cooperation within European centres would help
to treat more patients with the best treatment modality — live donor
kidney transplantation.
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Management of plasma cells rich acute rejections- role of
proteasome inhibitors

Khawar Abbas!, Tahir Aziz?, Mirza Naqi Zafar’, Muhammed
Mubarak*, Adib ul Hassan Rizvi°.

!Transplant Immunology, Sindh Institute Of Urlogy and
transplantation, Karachi, Pakistan; *Nephrology, Sindh Institute Of
Urlogy and transplantation, Karachi, Pakistan; Transplant
Immunology, Sindh Institute Of Urlogy and transplantation, Karachi,
Pakistan; “Histopathology, Sindh Institute Of Urlogy and
transplantation, Karachi, Pakistan; >Urology, Sindh Institute Of
Urlogy and transplantation, Karachi, Pakistan.

Introduction: Plasma cells acute rejection (PCAR) appears to be
poorly responsive to anti-rejection therapy and showing poor prognosis
for survival of the renal allograft. This paper describes outcome of
PCAR after proteasome inhibition therapy.

Patients and Method: Plasma cell acute rejection (PCAR) was
diagnosed using Banff 2007 classification of renal allograft pathology
and its revision including Banff 2013 update. Ten patients received
proteasome inhibition based therapy (1.3mg/m?2) for their PCAR. Each
patient’s also received two doses of Rituximab (375mg/m2), 14 doses
of anti -thymocyte globulin (ATG) (1.6mg/kg) and 10 session of
Plasmapheresis. Historic pre-transplant and sera at PCAR were tested
for the presence of human leukocyte antigen (HLA) antibodies for HLA
class I and Class II by Luminex (one Lambda, Canoga Park, CA,
USA)according to manufacturer’s instruction. We used the value of
1000 mean fluorescence intensity (MFT) as a cutoff for positive results.
Results: PCAR had had occurred 3.1£2.55 yr after transplant. The
percentage of plasma cells was 47.8 +£12.2. Donor specific antibodies
(DSAs) were found in all 10 cases, Class I in 20% and class II in 80%.
Mean Post treatment serum creatinine improved from 4.90£2.75 to
3.30+1.58 mg/dl. The mean HLA class I and class II DSA MFI
decreased from 4018+ 126.57 to 706+430 and 535542921 to
133241203 respectively. One and two year graft survival was 90%.
Conclusion: Proteasome based therapy is effective in patients with
PCAR, reducing both plasma cells and DSA with improvements in
serum creatinine. In all 10% of the grafts were lost within the first year
of PCAR.

320.13

The importance of renal biopsy in candidate living donors with
proteinuria

Handan Ozdemir!, Gékce Ozdemir', Aysen Terzi!, Nurhan Ozdemir?,
Merih Tepeoglu!, G6khan Moray?, Mehmet Haberal®.

'Pathology, Baskent University, Ankara, Turkey; 2Nephrology,
Baskent University, Ankara, Turkey; Transplant Surgery, Baskent
University, Ankara, Turkey.

Due to organ shortage and difficulties for availability of cadaveric
donors, living donor transplantation is an important choice for having
allograft. Whereas donors with hematuria and proteinuria consist of
complex living donors and these donors requires careful evaluation for
future renal risk.

The aim of this study is two-fold; first to investigate the importance of
proteinuria in the determination of renal pathology in donors, and
second to find out the importance of renal biopsy in the selection of
donor for transplantation.

Only 679 donors whom were underwent donor evaluation process
between 2000 and 2013 were included in the study. Among 679 donors
only 70 showed proteinuria. Serial 24-hour urine protein and
microalbumin were examined in all these donors and all of them
underwent renal biopsy. Renal biopsies were examined under light,
immunofluorescence and electron microscopy.

The mean 24-hour urine protein and microalbumin were found
4384302 mg/day and 103,6+235 mg/day respectively in 70 cases.
Among 70 cases with proteinuria, only 21 (30%) had chance to become
a donor after biopsy (Group 1). Biopsy findings of these 21 cases were
found to be nonspecific. Remaining 49 cases were taken out of donor
list because of their biopsy and/or clinical findings (Group 2). In group
2, the biopsy diagnosis was FSGS in 17, IgA nephropathy in 8, MPGN
in 4, IgM nephropathy in 3, and tubulointerstitial nephritis in 2,
hypertensive nephropathy in 2, membranous glomerulonephritis in 1,
minimal change disease in 1, lupus nephritis in 1 and nonspecific biopsy
findings in 10 cases. A significant difference was found between group
1 (284,8+114 mg/day) and group 2 (503+£333 mg/day) in regards of 24-
hour urine protein (p<0.01). In addition significant differences was
noted between group 1 (34,2+59,2 mg/day) and group 2 (143+275,4
mg/dl) in regards of 24-hour urine microalbumin (p<0.01). Statistically
no significant difference was found between two groups in regards of
creatinine clearance. Only 16 patients also showed microscopic
hematuria in addition to proteinuria. All 16 cases were included to
group 2.

In conclusion proteinuria should be assessed as a standard part of the
donor evaluation process. We suggested that proteinuria greater than
300mg is a marker of glomerular pathology and renal disease. We also
concluded that microalbuminuria determination may be a more reliable
marker of renal disease and the presence of microalbuminuria should
preclude donation.
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Risk of acute cardiovascular complications following pancreas
transplantation

Jim Kim!, Joshua Schulman-Marcus?, Anthony C.Watkins',
Thangamani Muthukumar?, Dmitriy Feldman?, Rajesh Swaminathan?,
Luke Kim?, Choli Hartono?.

!Surgery, Weill Cornell Medicine, New York, United States;
*Medicine, Weill Cornell Medicine, New York, United States.

Introduction: Type 1 diabetes mellitus (T1DM) and chronic kidney
disease (CKD) are known independent risk factors for cardiovascular
(CV) disease. To date, the association between in-hospital CV
complications following pancreas and kidney transplants has primarily
been described only in smaller single-center studies. We therefore
analyzed a large nationally representative database to assess composite
CV morbidities in patients who had a simultaneous pancreas and kidney
transplant (SPK) compared with pancreas transplant alone (PTA), and
pancreas after kidney transplant (PAK). Our aim is to gain insight into
early CV complications following pancreas transplantation and in
patients who have CKD and end-stage renal disease (ESRD).
Materials and Methods: We conducted a serial, cross-sectional
analysis of the Nationwide Inpatient Sample (NIS) for patients who
underwent pancreas transplantation in the US from 2003 to 2012
(weighted n = 13,399). Multivariate logistic regression analysis was
performed to examine the odds of CV complications as well as in-
hospital mortality in SPK (weighted n = 8,613) compared to PTA and
PAK (weighted n = 4,786).

Results: After adjusting for age, sex, race and co-morbidities, SPK
patients had an overall increased risk of CV complications versus either
PTA or PAK; OR = 1.38 [95% CI (1.14-1.68), p < 0.001]. Subgroup
analysis demonstrated an equivalent risk of myocardial infarction, but
a six-fold increased risk for stroke following SPK (see Figure). Atrial
fibrillation/flutter and congestive heart failure were also increased after
SPK.

Discussion: Pancreas transplantation restores long-term physiologic
control of euglycemia in patients with TIDM and subsequently leads
to improvements in secondary complications, including CV disease.
SPK and PAK are potential therapeutic options for Type 1 diabetics
who have concomitant ESRD. To our knowledge, this study represents
the largest pooled analysis of pancreas transplants examining
differences in postoperative CV complications, namely the increased
risk in patients undergoing pancreas transplant in conjunction with a
kidney transplant (SPK) versus those who did not have ESRD at the
time of their pancreas transplant (PTA and PAK). Undoubtedly, patient
selection differences exist between the groups, but given the
overlapping comorbidities, the effects of uremia appear to be a
significant risk factor for CV complications following pancreas
transplantation. We report multiple novel findings, including a six-fold
increased risk for stroke following SPK versus pancreas alone
(PTA+PAK).

www.transplantjournal.com

Conclusion: Despite rigorous pretransplant evaluation, acute
complications from CV disease may still cause considerable morbidity
and mortality. ESRD is a significant risk factor for all-cause CV
morbidity in patients undergoing pancreas transplantation. Further
research is needed to elucidate the underlying mechanisms and to
identify potential preventative measures.
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Postoperative monitoring and diagnosis of common surgical
complications following pancreas transplantation by
microdialysis catheters
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"Dept. of Anaesthesiology, Oslo University Hospital, Oslo, Norway;
2Dept. of Transplantation Medicine, Section for Transplant Surgery,
Oslo University Hospital, Oslo, Norway; *Institute of Clinical
Medicine, Oslo University Hospital, Oslo, Norway; “The
Biotechnology Institute, Oslo University Hospital, Oslo, Norway;
Dept. of Immunology and Transfusion Medicine, Oslo University
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Introduction: The complication rate after pancreas transplantation
(PTx) is very high, with venous thromboses, bleeding and enteric
anastomosis leakages being the most commonly occurring events that
lead to early graft loss. There is currently a lack of reliable methods to
uncover complications at an early stage. By the time the blood sugar
increases, the grafts are in most cases irreversibly damaged, and can
only infrequently be saved. In an ongoing study, we investigate whether
microdialysis catheters are able to detect complications post-PTx. In
this case report we describe the successful detection of venous thrombi
and anastomotic leakage by microdialysis catheters.

Method: Four diabetic patients underwent technically similar solitary
pancreas transplantations. A common aortic patch with both the coeliac
trunk and the superior mesenteric artery was anastomosed “end-to-side”
to the common iliac artery on the right side and an elongated portal vein
was anastomosed “end-to-side” to the inferior caval vein. The enteric
anastomosis was performed by a side-to-side duodeno-dudenostomy. At
the end of surgery, two microdialysis catheters were placed on the
anterior and posterior pancreatic surface. We measured glucose, lactate,
pyruvate and glycerol bedside, sampled every 1-2 hours postoperatively.
Results: All patients had uncomplicated initial postoperative courses.
On the third postoperative day however, we experienced elevations in
lactate and lactate/pyruvate ratio in two patients. Doppler ultrasounds
showed well-circulated grafts, but supplemental CT scans revealed
venous thrombi in both patients. They underwent immediate
angiographic intervention, and the thrombi were successfully removed.
The patients were discharged on the 14" and 10" postoperative day,
respectively. They have both had normal control CT scans after
discharge, and remain insulin-free nine months post-PTx.
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Another patient had a 36-fold increase in microdialysis glycerol 20
hours postoperatively, but apart from this remained clinically well. He
was discharged on the 10" postoperative day, but was readmitted on
the 16™ postoperative day with an abscess in relation to the enteric
anastomosis. He was discharged after 5 days of IV antibiotics, without
any intervention.

The last patient had elevated microdialysis glycerol in excess of
1000pum from the first measurement. This was accompanied by an
amylase count of 21000 U/L measured in drainage fluid. He was
otherwise clinically well, and was transferred to the medical ward on
postoperative day 8. Six days later signs of infection developed, and a
CT showed a peripancreatic abscess. The abscess was treated by
percutaneous, ultrasound-guided drainage and IV antibiotics. The
patient was discharged on the 28" postoperative day.

Conclusion: Monitoring pancreas transplants with microdialysis
catheters appear to detect early complications like anastomotic leakage
and ischemia at an early stage, and may potentially improve graft
survival.
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Longitudinal assessment of oral glucose tolerance test parameters
for the prediction of pancreas transplant dysfunction

Emmanuel Morelon', Pascaline Alix*, Fanny Buron!, Sophie Reffet?,
Maria Brunet', Olivier Thaunat!, Ricardo Codas', Lionel Badet!,
Fitsum Guebre?.

!Transplantation, Hospices Civils de Lyon, Lyon, France;
*Endocrinology, Hospices Civils de Lyon, Pierre Bénite, France;
*Nephrology and Transplantation, CHU Grenoble, Grenoble, France;
“Nephrology, Hospices Civils de Lyon, Lyon, France.

Introduction: In patients with type 1 diabetes and end-stage renal
disease, simultaneous pancreas-kidney transplantation (SPK) is the
treatment of choice to improve glycemic control and prevent the
development of secondary complication of diabetes. The management
of pancreatic transplantation in the long term is limited by a lack of
clinically relevant markers of graft dysfunction. Oral glucose tolerance
test (OGTT) is performed to monitor pancreas graft function. The aim
of our study was to focus on longitudinal assessment of insulin secretion
and sensitivity data that can be derived from OGTT and to study their
performance for the prediction of pancreas graft failure in the long term.
Patients and Methods: Between 2004 and 2013, patients with
pancreas transplantation were retrospectively analyzed from the clinical
database of the transplantation department, Edouard Herriot Hospital,
Lyon, France. Clinical parameters, fasting blood glucose, HbAlc and
OGTT were analysed at baseline, 3 months and every year after
pancreas transplantation. Patients who lose their pancreas transplant
within the first 3 months post transplantation were excluded from the
analysis. Pancreas graft loss was defined as re-introduction of insulin
therapy or anti-diabetic oral agents.

Results: 204 pancreatic graft recipients (6 PTA, 191 SPK, 7 PAK) were
analyzed. Patient and pancreas graft survival at 10 years were 94.8%
and 73.7% respectively. 28 patients lose their pancreas graft after a
median of 31 months for vascular thrombosis (21.2%), pancreas
necrosis (3%), biopsy proven acute rejection (24.2%), diabetes
reccurrence (9.1%), lymphoma (3%) and unknown reason (24.2%).
After 1 year post transplantation, 2 hour glucose from the OGTT and
area under the curve for glucose were the most predictive for pancreas
graft failure whereas Matsuda index, HOMA-IR and QUICKI, best
predicted graft dysfunction after 2 years post transplantation. Fasting
plasma glucose, HbAlc and OGTT at 3 months were not able to predict
graft failure.

Discussion: Our study confirms the interest of the OGTT performed
one year after pancreatic transplantation for the identification of patients
at risk for pancreas graft loss. The relevance of complementary
explorations (graft biopsy, search for rejection and recurrence of
autoimmunity and other biomarkers) based on glucose metabolism
parameters should be assessed in a prospective study.

Conclusion: In pancreas transplantation parameters derived from
OGTT performed at one year yearpost transplantation may predict
pancreas graft failure in the long term.

321.4

Pancreas transplantation results are not more progressing and
require significant innovations

Diego Cantarovich!, Cecile Guillen-Gueguin', Florent Le Borgne',
Julien Branchereau', Jacques Dantal', Magali Giral', Gilles Blancho!,
Claire Garandeau', Aurélie Meurette', Maryvonne Hourmant',
Georges Karam'.

nstitut de Nephrologie, Urologie, Transplantation (ITUN), Nantes
University Hospital, Nantes, France.

Background: We started our clinical pancreas transplant program in
November 1987. Today (May 2015), 517 transplantations were done.
Aim: The goal of this analysis was to audit all procedures included in
the database specifically created for this type of transplant and
discuss possible changes in our practice to improve results.

Results: The selected period ranged from January 2000 to December
2013. During this period, 323 transplantations (Tx) were done (255
SPK and 68 PTA), with a minimum of 13 Tx in 2011 and maximum
of 31 in 2004. According to each studied year, mean recipient age
ranged from 37.1 to 43.6 years (20 to 65) and mean donor age from
31 to 39.8 (9 to 55), both without significant evolution over time.
Mean BMI of recipients was quite similar each year, from 21.4 to
23.8 (17 to 33). Same thing for donor BMI (mean, 21.2 to 23.8;
range, 16 to 33).Time on the waiting list was also relatively stable
each year with a mean which never exceeded 1.4 years (maximum
time observed was 6 years). In case of SPK, pre-emptive kidney Tx
ranged from 9.1 to 68.4 % according to years, with a mean global
value of 38%. Pancreas mean cold ischemia time (CIT) decreased
from 13.2 hours in 2000 to 10.5 hours in 2013, with overall CIT of
12,7. Kidney DGF ranged from 6.2 to 29.4%, with a whole
percentage of 16.6%. Percentage of patients under tacrolimus
significantly increased from 43.8% in 2000 to 89.6% in 2013. All
patients were under MMF in 2000. EC-MPA was initiated in 2005
and 26% of patients were under EC-MPA in 2013. Steroid-free
patients represented 100% of the cohort in 2000; this percentage
decreased progressively to 70% in 2013. Acute rejection (including
kidney and pancreas ones) incidence, graft survival and death remain
unvaried throughout this 14-year period time. Long-term pancreatic
results (death-censored) were significantly impacted by donor BMI
>25, recipient BMI >25 and recipient age >45 years (20% difference
in survival in each 3 categories at 8 years). On the contrary, long-term
kidney graft results were similar according to recipient BMI and
donor BMI. We did not observe any influence of donor age or CIT on
pancreas survival, although increased CIT was associated with more
venous thrombosis.

Discussion: Measures to improve clinical pancreas transplantation
should explore the mechanisms involved in pancreas (but not kidney)
poor outcomes in relation to donor and recipient BMI. Complement
and TNF-alpha blockade, hypothermic machine perfusion, medical
optimized metabolic control, may be some suggestions to prevent
pancreas Tx failures. Patients over 45 years may probably require a
more frequent and extended evaluation before surgery. New trials
should consider negative risk factors for pancreas success and test
new tools to improve results. Alternatives such as kidney Tx alone,
simultaneous kidney-islets or even new strategies of dialysis and
medical diabetes care should also be considered in such future studies
which might require multicenter collaboration.
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Recipient and pancreas graft survival after kidney-pancreas
transplantation in Australia and New Zealand: a cohort study
1984-2014 using ANZIPTR
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Westmead, Australia; 2Sydney School of Public Health, University of
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Introduction: We evaluated survival for kidney-pancreas recipients
(SPK) in Australia and New Zealand.

Methods: Data 1984-2014 from the Australia and New Zealand Islet
and Pancreas Transplant Registry were used to analyse time to pancreas
failure (first of; pancreatectomy, insulin-dependence, with and without
death) or death (all-cause), using Kaplan-Meier survival curves,
censoring at last follow-up. We used Cox models (Hazard ratios HR,
with 95%CI) to identify prognostic factors.

Results: We included 627 recipients, with 5,370 years of observation,
119 (19%) deaths and 214 (34%) pancreas failures. Patient survival was
97% at 1 year, 93% 5 years, 81% 10 years, 69% 15 years and 64% 20
years (figure 1). After adjusting for other differences, risk of dying
decreased by 48% for people receiving SPK in 2010-2014 compared
to 1989-1994 (HR0.52; p<0.01). Recipient age increased risk of death
4% for every year older at transplantation (HR1.04; p=0.04). There was
no evidence of increased risk with any other factors (p>0.05). Pancreas
survival was 84% at 1 year, 76% 5 years, 64% 10 years, 56% 15 years
and 50% 20 years (figure 2). Pancreas failure decreased 40% between
1989-1994 and 2010-2014 (HR0.60; p<0.02). After adjusting for other
differences, risk of pancreas failure increased by 2% for every year of
donor age (HR1.02; p=0.03). There was some suggestion that longer
time on RRT associated with higher risk of pancreas failure (p=0.08).
Conclusion: There has been substantial improvement in patient
survival and a substantial reduction in the risk of pancreas failure since
SPK first began in ANZ.

Figure 1: Recipient survival by age at transplantation
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Figure 2: Pancreas transplant survival (censored for death) by donor
age

ANZIPTR contributors
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Pancreas-after-islet transplantation: A path for long term insulin
independence

Steven Wisel', James M.Gardner', Garrett R.Roll?, Jack Harbell?,
Dixon Kaufman?®, Andrew Posselt?, Peter G.Stock?.
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Introduction: Islet transplantation has emerged as an attractive,
minimally invasive approach for treating severe Type 1 diabetes with
hypoglycemic unawareness. However, islet transplantation failure rates
are high, and success rates following reinfusion of islets have been
compromised by allosensitization from prior islet infusions as well as
lack of funding for this procedure in the US. Here we describe our series
of seven consecutive patients with history of failed islet infusions and
subsequent solid organ pancreas transplantation, who have achieved
long-term insulin independence and preservation of renal function up
to 9 years (median 6.25 years) following pancreas transplantation.
Materials and Methods: Seven consecutive patients receiving care at
our institution from 2007-2016 for pancreas-after-islet (PAI)
transplantation were included in this study. All patients had a prior
history of preuremic type 1 diabetes and at least one lifetime episode
of hypoglycemic unawareness, with 1 to 3 previously failed islet
infusions prior to PAI transplant. Six patients underwent PAI at our
institution; one transplant was performed at an outside institution with
subsequent follow-up care at our institution. Patients received anti-
thymocyte globulin and methylprednisone for induction therapy, with
a standard four-drug maintenance therapy including low dose
tacrolimus (trough 5-7ng/ml), mycophenolic acid (180-720 mg/d), and
prednisone 5 mg/d. Low-dose mTOR inhibition was added one month
following transplant, with cessation of mTOR inhibition or MMF at
one year following transplant. All patients underwent routine
surveillance, including protocol biopsy between 3 and 6 months post-
transplant.

Results: Despite highly variable panel-reactive antibody (PRA)-
positivity prior to transplant (mean 36+ 39%), all seven patients
achieved stable and durable insulin independence with a mean follow-
up of 75.2+ 31.9 months. HgbA 1C values improved significantly from
post-islet, pre-pancreas levels (mean 8.1+ 1.5%) to post-pancreas levels
(mean 5.12+ 0.30%, Figure la). Four patients experienced acute
rejection episodes successfully managed with thymoglobulin and
prednisone. Renal function was preserved in this preuremic cohort
(Figure 1b), with 100% allograft function as defined by insulin
independence (Table 1).

Conclusion: These results suggest that pancreas-after-islet (PAI)
transplantation is a viable strategy to achieve long-term insulin
independence following islet graft failure. Successful outcomes are
dependent on a multidrug immunosuppression regimen which
minimizes toxicities of any single agent, as well as routine surveillance
biopsy to addres subclinical rejection.

www.transplantjournal.com
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Clinical pancreas transplantation from deceased donor in Japan

Takashi Kenmochi', Toshinori Ito?, Ichiro Nakajima?.

"Department of Organ Transplant Surgery, Fujita Health University,
School of Medicine, Toyoake City, Aichi, Japan; *Department of
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School of Medicine, Tokyo, Japan.

237 pancreas transplantations (PTx) [208 from DBD, 2 from DCD, 27
from live donors] were performed from 2000 to 2014 in Japan. We
evaluated the effectiveness of PTx from deceased donors and 16
simultaneous pancreas and kidney transplantations from live donors
(LDSPK) of my own experiences.

210 deceased donors PTXs in Japan: 132 donors (63%) were over
40 years, which was older as compared to the US and Europe. The
Cause of death was cerebrovascular diseases in 117 donors (56%). 160
donors (76.2%) were marginal donors. Category of PTx were SPK; 167
(79.5%), PAK; 32 (15.2%) and PTA; 11 (5.2%). The duration of insulin
therapy and hemodialysis of the recipients were 27.4 and 6.9 years.
Induction therapy by @IL-2R or ATG was performed in 203 patients
(97%) and immunosuppression was maintained by tacrolimus (98.1%)
or cyclosporin (1.9%) combined with MMF and steroid. Enteric
drainage was selected in 174 patients (83%) and bladder drainage in 36
patients (17%). 5-year recipient survival was 95.8%. Pancreas graft
survivals were 84.3% at 1-year, 77.0% at 3-year and 70.4% at 5-year.
While, kidney graft survivals were 92.5% at 1- and 3-year, and 89.2%
at 5-year, respectively.

16 LDSPKs of my own experiences: I have introduced the first
LDSPK in 2004 and performed 16 cases.

Recipients: Age and gender were 34.2+-5.7 years and 6 males / 10
females. All of them showed a negative serum C-peptide level
(<0.03ng/ml).

Donors: Donors were 12 parents and 4 siblings. 6 donors were ABO-
incompatible.

Operations and Immunosuppression: Donor operation was
performed by right nephrectomy followed by distal pancreatectomy
with open (8 donors) or laparoscopic procedure (8 donors). LDSPK
was performed using pancreatico-cystostomy. Immunosuppression was
achieved by a quadruple therapy with tacrolimus, MMF, predonisolone,
and basiliximab. For ABO-incompatible cases, desensitization with
rituximab, DFPP and PEX was performed.

Results: Although a pancreatic fistula was developed in one donor and
a pancreatic cyst in one donor, 14 donors showed no complication
including diabetes and renal dysfunction up to 11 years. One recipient
developed primary nonfunction of the pancreas graft. Another patient
developed venous thrombosis. Other 14 patients achieved insulin
independency immediately after transplantation. These patients are
maintaining insulin independency and showing the normal endocrine
function. All six patients from ABO incompatible donors achieved
insulin independency (100%) and withdrawal from hemodialysis
(100%) without an episode of antibody mediated rejection.
Conclusion: Although majority of the deceased donors were marginal
in our country, clinical outcome demonstrated that PTx was a potent
and promising treatment for severe type 1 diabetic patients. Also,
LDSPK can be recommended as a potent tool of treatment for type 1
diabetic patient with ESRD. Furthermore, our clinical data
demonstrated that ABO-incompatible pancreatic graft survived as well
as kidney graft.
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The prediction of the endocrine function of the graft using
contrast-enhanced ultrasonography in clinical pancreas
transplantation
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Introduction: In pancreas transplantation, maintaining blood
circulation in the graft early after transplantation is important for organ
protection. However, there is little study about the correlation between
a blood flow and graft function. Contrast enhanced ultrasonography
(CEUS) can be performed easily and safely, thus it is suited to the
evaluation of a blood flow of the graft.

Objective: In the present study, we determined the early blood flow
after transplantation by using CEUS and examined its relation with
graft function.

Methods: Data from 17 cases of pancreas transplantation, performed
between May 2012 and September 2015 in Fujita Health University
Hospital, were retrospectively assessed. CEUS was performed within
24 hours after transplantation. The time-intensity curves of the
parenchyma and vein were constructed, and each time to peak (Tp)
were calculated. The time between the Tp of the parenchyma and that
of the vein was measured to evaluate graft microcirculation and was
defined as delta-Tp (parenchyma [P] — portal vein [V]).

Graft endocrine function was evaluated by oral glucose tolerance test
[OGTT] (1month and 3 months after transplantation) and glucagon test
(1 month after transplantation).

The relationship between delta-Tp(P-V) and graft endocrine function
were analyzed.

Results: The delta-Tp(P-V) showed a significant negative correlation
with the C-peptide increment in the glucagon test (R=-0.68).

The delta-Tp(P-V) also showed a significant negative correlation with
insulin levelAUC in the OGTT at both 1 month and 3 months after
transplantation (R=-0.42, R=-0.39). The patients were divided into the
following two groups depending on the value of delta-Tp(P-V), ;
Standard group(<7 seconds) and Delayed group (> 7 seconds). The
Standard group had better insulin secretion than those in the Delayed
group at both 1month and 3 months after transplantation (insulin
level AUC in the OGTT at Imonth and 3 months after transplantation:
103.9 + 26.9 vs. 75.0+18.2; P = 0.038, 143.8443.2 vs. 79.4+23.5;
P<0.01).
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Conclusions: The present study demonstrated that delta-Tp (P-V)
obtained in early period after transplantation was significantly
correlated with the graft function at both 1 month and 3 months after
transplantation. CEUS is able to evaluate a blood flow of the graft and
useful for the prediction of the endocrine function of pancreas grafts.

www.transplantjournal.com
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Superior long-term outcome of pancreas transplantation alone
with portal venous drainage vs. systemic venous drainage

Eric Siskind!, Niket Todi', Lauren Pettinato', Amanda Bartosic',
Blythe Fiscella', Eugene Schweitzer!, Stephen Bartlett'.
ITransplantation, University of Maryland Medical Center, Baltimore,
MD, United States.

Introduction: There have been few studies analyzing portal venous
drainage (PVD) versus systemic venous drainage in pancreas
transplantation. The studies analyzing simultaneous kidney pancreas
transplants have shown no benefit to PVD; however, these reports are
confounded immunologically by systemic dr ainage of the co-
transplanted kidney. Even the reports that show a benefit of PVD in
pancreas transplants alone (PTA) are limited by short follow-up. We
examined the difference in graft survival between portal venous
drainage (PVD) and systemic venous drainage (SVD) in a long-term
cohort of PTA cases.

Methods: From 1992 to present, 143 PTAs were performed at the
University of Maryland. Patients were divided into two groups: PVD
(n=95) or SVD (n=48).

Results: The mean graft survival of PTA is 2370 days from date of
surgery calculated via a Kaplan Meier analysis. Patients with SVD had
a mean graft survival of 580 days while those with PVD had a mean
survival of 2680 days. (p=0.15). The five year graft survival was 28%
for SVD and 60% for PVD (p=.004). There is a trend towards decreased
episodes of rejection for PVD which approached significance.
Conclusion: Patients who undergo PTAs have significantly longer graft
survival. We believe this is due to partial tolerance to antigen delivered
into the portal system. The 60% 5-year PVD mean survival is superior
to the national average of approximately 53% for PTAs!!l.

References:

[1] Waki, K., Sugawara, Y., Kokudo, N., & Kadowaki, T. (2011).
Long-term pancreas allograft survival in simultaneous pancreas-
kidney transplantation by era. Clinical transplantation, 13-22.
Chicago
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En bloc dual kidney-pancreas transplantation into an adult
recipient utilizing very small pediatric donor: No conflict with
liver transplantation concerning anatomical division in respect to
dividing arteries - all organs can be used

Johan Nordstrém, Carl Jorns, John Sandberg, Lars Wennberg.
Dept Transplantation Surgery, Division of Transplantation Surgery,
CLINTEC, Karolinska Institute, Stockholm, Sweden.

Introduction: Simultaneous pancreas and kidney transplantation (SPK)
is a treatment option for type 1 diabetes patients suffering from end-
stage renal disease (ESRD). Upper age limit for donors is commonly
50-60 years but no lower age limit has been defined. Results are
excellent using pediatric donors for adult recipients 2. We present a
combined pancreas and dual kidney en bloc transplantation from a 18
month-old, 12 kg donor. Surgical technique using donor aorta and cava
as vascular pedicle not transecting neither pancreas nor kidneys is very
feasible for SPK but raised concerns about possible problems for liver
transplantation from same donor to child recipient.

Method: SPK from small pediatric donor using the en bloc technique
to adult recipient. Only 1 vascular reconstruction is needed on
backtable, namely an end-to-end anastomosis between the porta and
upper vena cava. Several different surgical techniques has been
described P31, We used a previously described technique ¥ with
modification so that the proximal donor aorta was used for arterial
anastomosis to the recipients a iliaca communis dexter. The urinary
bladder was utilized aiming for bladder patch transplantation technique
(I for ureteral reconstruction but was finally not used due to excessively
long ureters which raised concerns about risks for complications, i e
ischemia i urethers leadine to urinary leakage and strictures as well as
serving as an ileus mechanism. The 2 ureters was anastomosed
separately to recipient urine bladder over 2 double-J-stents that was
kept for 5 days post-op. Graft-duodenum was anastomosed to recipient
jejunum approximately 40 cm distal to Ligamentum Treitz. No surgical
complications was noted and organ function was immediate without
need for dialysis or anti-hypertensive medicines and with excellent
metabolic control. The liver was sent to another transplant center and
pediatric whole liver transplantation was performed without problems.
The fact that the donor had normal arterial anatomy made decisions
easier, transecting liver and pancreas with sufficient vasculature for
transplantation.

Result: No surgical complications. Organ function in SPK recipient
was immediate. The liver was used for pediatric whole liver
transplantation without problems. Our case shows that it is feasible to
use very young donors for SPK en bloc without interfering with liver
transplantation. Using the en bloc technique for SPK leads to short cold
ischemia time (CIT). Outcome is excellent, one year follow-up:
excellent metabolic control and GFR>60.

Discussion: The technique leads to short CIT which is greatly
beneficial. The multiorgan procurement technique for en bloc in small
pediatric donors is not complicated and does not take longer time
compared to standard techniques. It can be done with no conflict with
liver transplantation, at least in cases with normal arterial anatomy. The
backtable is done with only one vascular reconstruction.

321.11

Long term results in pancreas re transplantation depending on
the cause of primary graft failure

Lilia martinez de la Maza, Joana Ferrer, Maria Jose Ricart, Miguel
Angel Lopez-Boado, Emiliano Astudillo, Ramon Rull, Santiago
Sanchez-Cabus, Asma Salhi, Laureano Fernandez-Cruz, Juan Carlos
Garcia-Valdecasas.

Hepato-Pacreatic-Biliary Surgery and Transplantation Department,
Hospital Clinic de Barcelona, Barcelona, Spain.

Introduction: The late increase in the number of pancreas
transplantations has lead to an increase in potential candidates for
retrasplantation after graft failure due to technical complications or
chronic immunological rejection.

Aim: To analyze the results in patients who where subject to a
pancreatic retrasplantation in Hospital Clinic in Barcelona during the
past 15 years weather the primary graft failure was due to immune
causes or technical complications associated with surgery.

Material and Methods: We did a retrospective study to analyze the
pancreas retrasplantations done from 2001 to 2015. The mean time
between the first and second transplant was 57.3 + 51.1 months. The
back table end-to-end splenic with distal mesenteric artery anastomosis
technique was used in 85.7% of the transplants. The donor pancreas
was flushed either with UW (65.7%)) or Celsior (34.3%) solutions. The
cold ischemia mean time was 11.8 & 2.8 hours . Exocrine drainage was
managed with a duodenojejunostomy in all cases. We used SPSS v20
for statistical analysis

Results: Between January 2001 and December 2015 a total of 312
pancreas transplantations were done in our institution, from which 35
were retransplantations. The group of retransplantation had mean age
of 40+8 years old. Fifty one percent of these patients were men and
48.6% were women. Most of the primary graft failure was due to
immune causes (57.1%), 40% was related to technical complications
and in one patient the graft had to be removed because a lymphoma in
the graft. In four cases (11.4%) a simultaneous pancreas-kidney
retransplantation was done and in 31 patients (88.6%) a pancreas alone
retransplantation was done with a functional kidney graft. The most
common surgical related complication was vascular thrombosis without
difference due to the primary graft failure. After a following of 82+47
months, the five-year survival was 94% in the group of immune cause
of primary graft failure and 92% when primary graft failure was
associated with surgical technical complications without significant
difference. One year, 3 and 5 years graft survival was 79%, 73% and
61% respectively when primary graft failure was due to immune causes
and 71%, 71% y 63% respectively when associated with technical
complications as the cause of primary graft failure without significant
difference.

Conclusions: Pancreas retransplantation can be considered as an
effective and safe second option in patients with previous primary graft
failure, reaching a graft survival equivalent to primary pancreas
transplantation independently of the primary graft failure cause.
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The optimal range of native kidney function before pancreas
transplant alone minimizing the risk of end-stage renal disease

Sung Shin, Young Hoon Kim, Ji Yoon Choi, Hyun Wook Kwon, Joo
Hee Jung, Duck Jong Han.
General Surgery, Asan Medical Center, Seoul, Korea.

Background: The optimal range of native kidney function minimizing
the risk of end-stage renal disease (ESRD) after pancreas transplant
alone (PTA) remains unclear.

Methods: A retrospective study was conducted on 84 recipients who
underwent PTA at a single center from January, 1999 to August, 2015.
Logistic regression was used to model the association between pre-
transplant eGFR and the risk of ESRD after PTA.

Results: Nine patients (10.7%) had a pre-transplant estimated
glomerular filtration rate (eGFR) <60, 10 patients (11.9%) 60 to 79.9,
and 65 patients (77.4%) >80 ml/min/1.73m2. The cumulative
probabilities of ESRD for eGFR<60, 60 to 79.9, and >80
ml/min/1.73m2 at 5 years were 36.5%, 0%, and 9.1% and at 8 years
were 68.3, 0, and 18.2%, respectively. Pre-transplant eGFR < 60
ml/min/1.73m2 was found to be associated with a greater risk of ESRD
(p = 0.04). Although there was no significant difference in the risk of
ESRD between eGFR 60 to 79.9 and >80 ml/min/1.73m2, the post-
transplant mean levels of eGFR in patients with pre-transplant eGFR
60 to 79.9 ml/min/1.73m2 were significantly lower than those with pre-
transplant eGFR > 80 ml/min/1.73m2 during the follow-up period (p =
0.042).

Conclusions: The ideal management of candidates for PTA with eGFR
less than 80 ml/min/1.73m2 remains to be determined.

321.13

Hyperinsulinemia after pancreas transplantation: a risk for
excessive weight gain, metabolic syndrome, and fatty liver disease

Richard Knight', Ana Islam!, Samir Patel?, Archana Sadhu®, Larry
Teeter?, Edward Graviss*, David Victor?, Osama Gabor!.

!Surgery, Houston Methodist Hospital, Houston, United States;
’Pharmacy, Houston Methodist Hospital, Houston, United States;
3Medicine, Houston Methodist Hospital, Houston, United States;
“Pathology and Genomic Medicine, Houston Methodist Hospital,
Houston, United States.

Aim: Recent studies have suggested that elevated insulin levels may
be the cause rather that the result of obesity. We therefore hypothesized
that hyperinsulinemia, due to portal-systemic drainage of the pancreas
graft, may result in excessive weight gain (EWG) after transplantation,
leading to metabolic syndrome and fatty liver disease. This study aimed
to characterize EWG following pancreas transplantation and its
association with hyperinsulinemia.

Methods: This is a single center review of 82 kidney-pancreas
transplants for type 1 diabetes performed between 9/2007 and 4/2014.
All  transplants utilized portal-systemic venous drainage.
Immunosuppression consisted of tacrolimus, mTOR inhibitor or
mycophenolate mofetil, = prednisone. EWG was defined as >18%
weight increase at 1 -year post-transplant (upper limit of interquartile
range of median percent weight gain at 1-year).

Results: Mean recipient age and body mass index at transplant were
4149 years and 2544 kg/m2, respectively. Mean weight gain at 1 year
post-transplant was 11.2+13.4% of baseline. The incidence of EWG at
1 year was 29%. By multivariate analyses, independent pre-transplant
risk factors for EWG included younger age (OR=0.92, p=0.01),
HgbAlc >7% (OR=7.31, p=0.02), and C-peptide >0.2ng/mL
(OR=3.59, p=0.05). No individual immunosuppression agent conferred
a greater risk of EWG. Despite good pancreas function at 1 year in both
groups (Hgb Alc 5.4+0.7% for EWG recipients vs. 5.3+0.6% for all
others, p=0.40), EWG recipients had higher fasting insulin (26+15 vs.
19411 mU/1, p=0.04), triglyceride (141+72 vs. 105+45 mg/dl, p=0.03),
cholesterol (201442 vs. 174+41 mg/dl, p=0.02), ALT (38+21 vs. 28+15
mg/dl, p=0.03), and AST (3610 vs. 30+£10 mg/dl, p=0.04) levels.
Beyond 1-year the EWG group displayed continued weight gain and
higher fasting insulin levels than the non-EWG cohort.

Conclusion: Almost one of 3 recipients experienced EWG within the
1st year post-transplant. Pre-transplant risk factors included younger
age and poor glycemic control. Despite a well-functioning pancreas,
EWG recipients had higher fasting insulin, lipids and transaminase
levels. Beyond 1-year, EWG recipients continued to gain weight and
remained hyperinsulinemic over time. These data suggest that
hyperinsulinemia resulting from pancreas transplantation may cause
EWG, potentially leading to metabolic syndrome and fatty liver disease.
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Triglyceride exportation in the preservation of discarded steatotic
human livers using 24 hours ex-vivo normothermic machine
perfusion

Qiang Liu, Ahmed Nassar, Giuseppe Iuppa, Basem Soliman, Laura
Buccini, Matthew Blum, Toshihiro Okamoto, Teresa Diago Uso, Ana
Bennett, William Baldwin, Kareem Abu-Elmagd, John Fung, Charles
Miller, Cristiano Quintini.

Cleveland Clinic, Cleveland, United States.

One primary reason to discard donor livers after procurement is severe
steatosis. The impact of normothermic machine perfusion (NMP) on
lipid metabolism and preservation of steatotic human livers has not
been studied. We perfused 10 discarded human livers with oxygenated
NMP for 24 hours (after cold ischemia of 4-6 hours). The perfusate
consisted of packed RBCs and fresh-frozen plasma (2.5L total volume
and 20-25% hematocrit). All livers had several degrees of steatosis.
Perfusate analysis showed an increase in triglyceride (TG) levels in all
livers starting from the 1st hour (median 127 mg/dL; interquartile range
95-149) to 24th hour (203;171-304)(p=0.004).

Total cholesterol decreased from 101(83-109) to 85(72-94) mg/dL
(p=0.11). 50% of the livers produced a significant amount of bile (>5
ml/hr). Bile production and aspartate transaminase (AST) release in the
perfusate did not correlate to TG in perfusate at 24th hour NMP, while
the total cholesterol had a significant positive correlation to bile
production (r=0.66; p=0.01) but a non-significant correlation to
AST(r=0.54; p=0.13). The semi-quantitative scoring of steatosis did
not show a significant difference from start to end of NMP. There was
no significant intra-individual difference in the degree of steatosis based
on quantitative image analysis. This is the first study to determine the
lipid profile of the perfusate using ex-vivo human liver perfusion in 24
hours NMP preservation. Our results indicate that active TG
metabolism and exportation occur ex-vivo regardless of AST release
and bile production (one of the most reliable marker of ex-vivo
function). The long perfusion duration (24hrs) is not sufficient to
decrease the amount of steatosis as measured by histological analysis.
Pharmacological intervention may be needed to decrease the amount
of steatosis in ex-vivo liver perfusion.

322.2

A comparison of liver transplant biliary complications for
deceased donor drafts preserved with histidine-tryptophan-
ketoglutarate and University of Wisconsin solutions

Richard Mangus, Jonathan A.Fridell, Chandrashekhar A.Kubal, Ray
Chihara, Timothy Borup, William A.Marshall, A. J.Tector.

Surgery, Transplant, Indiana University School of Medicine,
Indianapolis, IN, United States.

Introduction: Flushing of the biliary microvasculature at the time of
whole organ liver graft procurement appears to be an important
component in optimizing post-reperfusion blood flow to the biliary
system. Two primary preservation solutions are most commonly
employed in the United States, University of Wisconsin (UW) and
Histidine-Tryptophan-Ketoglutarate (HTK) solutions. While HTK has
a viscosity similar to that of water, UW is much more viscous. It has
therefore been proposed that the less viscous HTK provides a better
flush of the liver graft at the time of procurement. This then leads to
the question of whether or not this improved flush results in a lower
rate of biliary complications in HTK preserved livers, particularly
donation after circulatory death (DCD) grafts. The present study
evaluates biliary complications in 1527 consecutive liver transplant
patients. The primary study variable is the choice of graft preservation
solution, UW or HTK. Outcomes include post-transplant biliary
complications, as well as graft and patient survival. Measured biliary
complications include any need for bile duct imaging, intra- and extra-
hepatic stricture formation, and bile duct leak. The secondary outcome
was graft survival.

Methods: Data were extracted retrospectively from a large, single
center database covering the period from 2001 to 2014. All primary
imaging reports were reviewed. For this study, a patient was considered
to have an anastomotic stricture if this is reported, and an intervention
(balloon dilation or stent placement) is performed. Patients in whom
sphincterotomy alone was performed were not considered to have a
stricture. Any leakage of contrast from the biliary system was
considered a biliary leak, though most were easily managed with
temporary stenting of the duct.

Results: There were 1527 LTs reviewed, 1360 (89%) with duct-to-duct
and 163 (11%) with Roux-Y choledochojejunostomy. Preservation
included 1098 HTK (72%) and 429 UW (28%) grafts. One-year graft
survival favored HTK preserved livers (88% vs 84%, p=0.02). Any
biliary imaging was required for 50% of HTK and 59% of UW LTs
(p=0.001). The risk of any leak was higher for UW (18%) versus HTK
(7%) (p<0.001). The rate of any stricture was higher for HTK (45% vs
38%, p=0.01), but intrahepatic strictures were more common for UW
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(5% vs 2%, p=0.001). Among donation after circulatory death (DCD)
grafts, there was a higher risk of intrahepatic ischemic-type strictures
in UW-preserved grafts (36% vs 8%, p=0.02). Multivariate Cox
regression survival at 10-years favored HTK.

Conclusion: HTK liver graft preservation in deceased donors is
associated with better graft survival, less imaging, less risk of biliary
leak and intrahepatic strictures overall. HTK is also associated with a
lower risk of intrahepatic strictures in DCD grafts.

References:

[1] Mangus RS. A comparison of histidine-tryptophan-ketoglutarate
solution (HTK) and University of Wisconsin solution (UW) in
extended criteria liver allografts. Liver Transplantation. 2008;
14:365-73.
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Surgical experience of normothermic machine perfusion in
human liver transplantation

David Nasralla', Hynek Mergental?, Thamara Perera?, Paulo
Muiesan?, Annemarie Weissenbacher!, Carlo Ceresa', Wayel Jassem?,
Constantin Coussios*, Peter Friend'.

"Nuffield Department of Surgical Sciences, University of Oxford,
Oxford Transplant Centre, Oxford, United Kingdom; *Liver
Transplant Surgery, Queen Elizabeth Hospital, Birmingham, United
Kingdom; 3Liver Transplant Surgery, King’s College Hospital,
London, United Kingdom; “Institute of Biomedical Engineering,
University of Oxford, Oxford, United Kingdom.

Introduction: Normothermic machine perfusion (NMP) offers a
potential solution to the organ shortage crisis affecting liver
transplantation. It involves perfusing an organ with oxygenated blood,
nutrients and medications at 37°C to preserve it in a functioning,
physiological state. It requires the liver backtable to be performed at
the donor hospital followed by cannulation of the vessels before
commencing the perfusion. NMP continues during transport and storage
until transplantation. We report the logistical impact and surgical
expertise that has emerged during our first 100 transplanted NMP livers
using the OrganOx metra.

Methods: 100 livers were successfully preserved using NMP until
transplantation. For all livers the following details were recorded — cold
ischaemic time (CIT; cross clamp to start NMP), backtable and
cannulation time (liver explant to start NMP), cannulation technique,
liver anatomy, ability to commence and complete NMP.

Results: Back-table preparation and cannulation has been identified as
the critical step in achieving a successful liver NMP. DBD and DCD
livers (71:29) were perfused. Average CIT was 2hrs 3min with no
significant difference between DBD and DCD livers (1hr 59min vs 2hr
12min; p=0.09) and similar cannulation times in both groups (1hr
30min DBD vs lhr 36min DCD; p=0.39). This did not seem to prolong
the retrieval process unless abnormal anatomy was encountered (1hr
49min abnormal vs 1hr 24min normal; p=0.00002).

IVC cannulation problems were rare. The only challenge related to PV
cannulation was the risk of twisting of the vein. This was identified by
absent PV flow measured by the device and corrected by untwisting
the vessel.
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HA cannulation has posed the greatest challenge to NMP technique due
to common aberrant anatomy. One liver was not perfused due to
aberrant left hepatic artery (aLHA) arising directly from the aorta (not
included in analysis). Aberrant arterial anatomy was encountered in
31/100 cases (10xaRHA, 16xaLHA, SxaLHA+aRHA) requiring either
arterial reconstruction to be performed at the time of retrieval (n=10),
or for the aortic tube to be excised intact with coeliac and SMA,
enabling cannulation and perfusion directly through the aorta (n=3).
More recently a bifurcated cannula has been used to perform dual
perfusion of aberrant vessels (n=2).

In 2 cases the distance between aortic patch and the origin of LHA was
too short for cannulation, requiring the use of an extension graft.
Reconstruction of an aberrant artery on to GDA or splenic artery has
been performed during ex-vivo NMP on 5 occasions.

All livers were successfully transplanted.

Discussion: NMP can be employed with all types of commonly
encountered aberrant liver anatomy. With normal liver anatomy NMP
should not significantly prolong the retrieval process but abnormal
anatomy can cause a delay before commencing NMP. A reasonable
level of surgical expertise and meticulous cannulation technique are
required for successful perfusion.

Les Russell; OrganOx Ltd, UK; Chris Morris; OrganOx Ltd, UK

Abstracts S19

322.4

Effect of machine perfusion and urokinase on the kidney
transplants with glomerular thrombosis

Xiaopeng Yuan, Chuanbao Chen, Jian Zhou, Changxi Wang.

Third Division of Organ Transplant Center, The First Affiliated
Hospital of Sun Yat-sen University, Guangzhou, People’s Republic of
China.

Background: Glomerular thrombosis of cadaveric kidneys usually
occurred in donors with disseminated intravascular coagulation (DIC).
DIC donors are frequently associated with open craniocerebral injury,
massive blood transfusion and cardiopulmonary resuscitation. The
transplant professionals may be unwilling to use these kidneys because
of high rate of primary non-function. We studied the effect of machine
perfusion with urokinase on kidneys with glomerular thrombosis.
Methods: Twelve kidneys from 6 DIC donors (5 cases of donation after
brain death and 1 case of donation after cardiac death) were preserved
by machine pulsatile perfusion with LifePort. Urokinase (2 x 105
units/L) was added into the KPS-1 solution. All kidneys showed
extensive glomerular thrombosis on procurement biopsy. Wedge
biopsies were repeated after perfusion.

Results: Causes of donor death included closed head trauma in 3, open
head trauma in 2 and anoxia in 1. The terminal serum creatinine level
was 409 + 230 umol/L (149 -816umol/L) and the final 24-hour urine
volume was 3284 + 1460 mL(1200 - 5480mL). Twelve kidneys were
transplanted and no case of hematoma occurred. The rate of glomerular
thrombosis was 28.4% = 7.1% (19.4% - 41.9%) on procurement biopsy,
it was decreased to 12.8% + 4.8% (6.1% - 20.0%) after machine
perfusion and thrombolytic treatment. After a follow-up of 6 - 28
months, all renal graft survived. The estimated glomerular filtration rate
(by the Modification of Diet in Renal Disease equation) of renal grafts
at 3, 6 and 12 months were 33.9 + 5.9, 37.7 +£ 5.4 and 38.8 + 6.9
ml/min/1.73m2, respectively.

Conclusions: Pre-treatment with machine perfusion and urokinase
seems to be effective for kidneys with massive glomerular thrombosis.
But the function of the renal grafts after thrombolytic treatment seems
to be suboptimal.
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A novel method of split liver ex vivo perfusion

Viola Huang', Negin Karimian?, Sharon Geerts?, Irene Beijert?, Safak
Mert?, Korkut Uygun?, James F.Markmann', Heidi Yeh!.

!Transplant Surgery, Massachusetts General Hospital, Boston, United
States; 2Center of Engineering in Medicine/Surgical Services,
Massachusetts General Hospital, Boston, United States; *Department
of Hepatobiliary Surgery, University of Groningen, University
Medical Center Groningen, Groningen, Netherlands.

Introduction: Each year in the United States, hundreds of procured
deceased donor livers are deemed unsuitable for transplantation and
discarded!". Ex-vivo machine perfusion (EVMP) is a promising method
for improving organ preservation and viability post procurement, and
is being used in clinical trials in North America and Europel?!8],
However, the heterogeneity of clinical deceased donor livers makes it
difficult to compare the results of EVMP to standard cold storage, both
in clinical and pre-clinical research using discarded human livers. We
therefore developed a split liver ex-vivo machine perfusion technique
to provide matched controls for each liver.

Materials and Methods: Our group established a subnormothermic
(21°C) machine perfusion protocol that allows assessment of liver
function, cellular injury, and recovery in real time*. Previously, we had
only used this system on whole livers. We adapted our protocol to test
whether two lobes of the same liver would be comparable to each other
during perfusion, and behave similarly to whole livers. Six discarded
livers were split anatomically into right and left lobes. Each lobe was
perfused separately for 3 hours via its own inflow vessels, and bile
output was measured. Flow, resistance, and a biochemical profile of
each lobe were monitored at regular time intervals.

Results: As with whole liver perfusions, each lobe exhibited decreasing
portal venous and arterial resistance, lactate production, and ALT
release over time. Overall bile and ATP production was low in the split
livers compared to whole liver perfusions. Within each liver, right and
left lobe behavior during perfusion was comparable: portal venous and
arterial resistance, ATP levels, and lactate clearance showed no
significant differences. ALT release per gram of liver weight were
slightly higher in left lobes compared to right lobes.

Discussion: Single liver lobes behave similarly to whole livers during
EVMP, and more importantly, right and left lobes behave similarly to
each other, except for ALT production. More work needs to be done to
understand why injury markers do not correspond between lobes as
other physiologic and biochemical markers do.

www.transplantjournal.com

Conclusion: Split liver perfusion is a novel approach that may allow
direct comparison of different preservation techniques and treatments
on the same liver, circumventing the need for extremely large numbers
of experimental and control livers necessary with the wide variability
of discarded human livers. Future experimental treatments could
include de-fatting agents, anti-inflammatory factors, and
immunosuppressants. Optimizing perfusion techniques using this
system may eventually increase the supply of viable donor organs so
that fewer need to be discarded.
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Ex vivo perfusion of human livers induces leukocyte mobilisation

David Nasralla', William Critchley??, Alexandra Ball*?, Rebecca
Edge??, Kavit Amin?3, Constantin Coussios*, Peter Friend'!, James
Fildes®?.

"Nuffield Department of Surgical Sciences, University of Oxford,
Oxford, United Kingdom; *Manchester Collaborative Centre for
Inflammation Research, University of Manchester, Manchester,
United Kingdom; 3The Transplant Centre, University Hospital of
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Biomedical Engineering, University of Oxford, Oxford, United
Kingdom.

Introduction: Use of extended criteria donors has become widespread
due to a lack of organs deemed acceptable for liver transplantation.
However, the use of such organs is associated with graft dysfunction
post-transplant. Ex vivo normothermic machine perfusion (NMP) is a
preservation technique with the potential to enable evaluation and
reconditioning of such marginal organs. We have previously
demonstrated that ex vivo organ perfusion diminishes passenger
leukocyte content; however, the effect on donor livers has not
previously been assessed. We aimed to quantify major leukocyte
populations within the perfusate at serial time points to determine
whether ex-vivo NMP induces immune cell migration out of the organ.
Leukocyte diapedesis was then correlated with clinical variables pre-
and post-transplantation.

Methods: For each NMP, donor type (DBD/DCD), level of steatosis
(n=14 none/mild vs n=7 moderate/severe), warm and cold ischaemic
times (WIT/CIT), donor BMI and donor age were recorded. Peak AST
values within 7 days post-transplant were also recorded. NMP was
performed using the OrganOx metra device for up to 14 hours.
Perfusate samples from n=21 procedures were obtained prior to organ
attachment and at 30, 60 and 240 minutes. Leukocyte populations were
phenotyped and quantified using flow cytometry.

Results: NMP induces the significant migration of leukocytes into the
circuit within 30 minutes (B cells, T cells, NK cells, classical monocytes
and non-classical monocytes, all p<0.01). Leukocyte number in the
circuit is then diminished to marginally above baseline at 1 and 4 hours.
Donor leukocyte diapedesis is not altered by donor type (p=0.982), WIT
(p=0.465), CIT (p=0.262), donor BMI (p=0.316) or donor age
(p=0.285) but is increased in association with steatosis severity
(p=0.016). Additionally, post-transplant peak AST values are not
affected by the extent of leukocyte migration (p=0.726). One liver
experienced a second period of warm ischaemia during NMP, which
induced a subsequent peak in immune migration into the circuit at the
end of perfusion.

Discussion: Ex vivo NMP of the donor liver induces early diapedesis
of passenger leukocytes into the circuit, an effect that is elevated in
severely steatotic organs. The reduced immune cell count at 1 and 4
hours suggests that these leukocytes either adhere to the circuit or
repopulate the organ. The additional immune migration in response to
the second warm ischaemic injury suggests that immune return to the
organ may occur. Our findings provide insight into the immunological
processes that occur following liver transplantation, and specifically
the relationship between steatosis severity and ischaemia reperfusion
injury. Incorporating a leukocyte filter into the circuit may maximise
the removal of passenger leukocytes and their transfer into the recipient,
thereby modulating direct allorecognition.
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Harmonic scalpel in the rapid procurement of the pancreas for
transplantation: Recipient outcomes

Ahmer Hameed'*, Teresa Yu*, Lawrence Yuen'?, Vincent Lam'?,
Brendan Ryan', Wayne Hawthorne', Richard Allen'?3, Jerome
Laurence®?, Henry Pleass'>.

'Department of Surgery, Westmead Hospital, Sydney, Australia;
“Discipline of Surgery, University of Sydney, Sydney, Australia;
SDepartment of Surgery, Royal Prince Alfred Hospital, Sydney,
Australia; “Sydney Medical School, University of Sydney, Sydney,
Australia.

Introduction: Dissection of the superior and inferior margins of the
pancreas during the en bloc recovery of the pancreas is time consuming
and is often associated with significant blood loss in recipients!!l. We
have learnt from other surgical procedures that newer energy devices
can be used to minimize dissection time and blood loss.

Methods: Here we describe a novel, two-phase technique for the
procurement of the pancreas using ultrasonic shears (Harmonic
Scalpel), both in situ and on the back-table, at a major tertiary centre.
The Harmonic Scalpel is especially useful in fashioning a narrow
SMA/SMV pedicle, overall allowing rapid skeletonization of the
pancreas. It can further be employed on the back-table to divide the
spleen and remove any excess/fatty tissue.

Recipient outcomes utilizing these donors were analyzed from 2011-
2015, and included blood loss, packed red blood cell (PRBC)
requirement, and primary graft thrombosis/loss rates. These were
subsequently compared to a subset of pancreas recipients in whom this
modified technique was not utilized (standard technique). Statistical
analyses employed the Mann-Whitney and Fisher’s exact tests for
continuous and categorical variables, respectively (GraphPad Prism
6.0).
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Results: The mean PRBC requirement for all modified technique
pancreas recipients (n = 21) was 0.5 units (95% CI 0.1-0.9), compared
to 1.8 units (95% CI 1.2-2.3) in the standard technique group (n = 36;
p<0.01).

Mean blood loss in standard group was 928 ml (95% CI 533-1322),
compared to 488 ml (95% CI 324-652 ml) in the modified technique
patients (p = 0.14). During the whole study period, one of 20 (5%)
simultaneous pancreas-kidney transplant patients in the modified
technique group underwent graft pancreatectomy (day 9) due to primary
graft vessel thrombosis compared to 6/102 (5.8%) in the standard
technique group (p = 0.68). The mean time to graft loss in the standard
group was 2.5 days.

Conclusions: Use of the Harmonic Scalpel in pancreas procurement
simultaneously reduces blood product requirement in the recipient
whilst allowing rapid organ procurement, without any increase in other
adverse outcomes, including graft loss rates due to thrombosis.

Paul Robertson
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Hypothermic machine perfusion of en bloc kidneys from infant
and neonatal donors
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Introduction: Renal transplantation from donors less than two years
of age have been rare in the United Kingdom (UK) at a rate of one
transplant per year over the last two decades. Renal transplantation from
a donor less than two-months of age was first performed in the UK in
2013. Until recently (2015), UK legislation did not permit the diagnosis
of brain-stem death in infants under two-months of age and only
donations after cardiac death (DCD) have been possible. In our
experience, in situ hypothermic flush of the kidneys is often inadequate
in these donors and the kidneys cannot be effectively flushed on the
back-table after procurement. In this abstract we describe our
experience with hypothermic machine perfusion (HMP) of infant and
neonatal kidneys.

Methods: All renal transplants from donors less than two-months of
age from the period March 2013 to January 2016 were included in this
review. All kidneys were retrieved and transplanted en bloc with the
abdominal aorta and inferior vena cava. Hypothermic machine
perfusion was initially used for inadequate in situ flush and
subsequently for all kidneys from such donors. The LifePort Kidney
Transporter (Organ Recovery SystemTM) machine was used with
Kidney Perfusion Solution (KPS-1) as the perfusion solution. Perfusion
was started at a pressure of 30 mmHg which was gradually reduced to
20 mmHg over a period of 5 minutes, and maintained at this pressure
up until transplantation.

Results: In the review period, nine transplants were performed from
donors less than two-months of age; eight from DCD and one from
donation after brain death (DBD). Two kidneys had static cold storage
(SCS) and seven underwent HMP. All the kidneys in the HMP group
had blood removed from the kidney once on the machine and had
visibly improved flush. There was one primary non-function (SCS) and
one delayed graft function (HMP). Seven kidneys had primary function
(1 SCS, 6 HMP). A very high resistance and low flow rate were
observed in the machine perfused kidneys with a mean resistance of
1.15 £ 0.48 and flow rate of 19.00 ml/min + 7.05 (see Table 1).

Discussion: This is the first reported series of hypothermic machine
perfusion of kidneys from infant and neonatal donors. The current
machines are not calibrated for paediatric, particularly infant and
neonatal, kidneys. A high resistance and low flow rate has been
observed in these kidneys and our evidence suggests that this is not
an indicator for function or quality but normal for en bloc kidneys.
Delayed graft function may have to be redefined in cases of infant
and neonatal donor kidneys.
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Perfusion characteristics during controlled oxygenated
rewarming and subnormothermic machine perfusion of steatotic
human livers
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Introduction: Controlled oxygenated rewarming (COR) of cold stored
livers by machine perfusion demonstrated convincing results in the first
clinical pilot series!!! and was, hence, now applied in steatotic liver
allografts. This study analyzes short-term available perfusion
characteristics.

Methods: Between 03/2015 and 06/2015 eight distally procured livers
from DBD-donors, which had been rejected by other transplant centers
and had a histologically proven steatosis of >30% were subjected to the
COR protocol before transplantation: Immediately after arrival in our
transplant center hepatic artery and portal vein were cannulated. Gentle
rewarming of the graft was effectuated thereafter by pressure controlled
oxygenated machine perfusion (Organ Assist, Groningen, NL) while
gradually increasing perfusate temperature up to 20°C. Real-time
biochemical analysis of perfusate parameters was carried out in constant
time intervals during the controlled rewarming.

Results: Median donor age was 60 (50-71) years, ischemic times were
7.6 (6.7-13.5) hours and the DRI was 2.1 (1.6-2.5). 2 out of 8 organs
were not transplanted due to the macroscopic appearance and the
overall risk profile. During the rewarming the median arterial flow
increased constantly from 105 to 159.5 ml/min and the median portal
flow from 165 ml/min to 255 ml/min. Weighing of the allografts
showed similar values before and after perfusion (median weight ratio
after/before perfusion= 1.01). Histological analysis did not reveal any
negative perfusion associated effects, especially no injury to the
endothelium or edema. Oxygen consumption increased steadily during
the rewarming period, while acid base homeostasis and lactate levels
remained stable. Perfusate analysis demonstrated rising glucose
concentrations from median 133.5 to 256 mg/dl, triglyceride values
from median 16.5 up to 33.5 mg/dl and potassium levels from 21.9 to
30 mmol/l. Enzyme leakage peaked after reaching the subnormothermic
temperature range (Median LDH, AST and ALT: 7686 U/, 3263 U/l
and 2395 U/, respectively). Mitochondrial release of GLDH showed
increasing values from median 80.5 to 137.1 U/l during the rewarming
period. The two discarded livers demonstrated a continuous release of
aminotransferases, with significantly higher highest peak values in the
perfusate (8542 U/l & 5186 U/1) compared to transplanted organs.

A significant correlation (r2=0.8; p<0.05) was observed for the AST
release into the perfusate with the postoperative aminotransferase peak.
After minimum follow-up of 6 months after transplantation, all
recipients are alive with excellent graft function.

Conclusions: Short-term available perfusion parameters during
rewarming to subnormothermic temperatures help to characterize
steatotic allografts. Further validation of correlations with the outcome
in clinical trials represents a possible new tool to assess eligibility for
transplantation and might therefore reduce the rate of discarded organs.
References:
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improved graft function in clinical liver and kidney
transplantation
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The gap between the number of patients awaiting an organ and the
number of available organs is steadily increasing. Therefore the use of
marginal donor organs with the consequences of higher risk of
unfavorable transplantation (Tx) outcome has become reality. The most
prominent characteristics impacting organ quality organs include age,
cold ischemia, or donation after cardiac death (DCD). Consequently
these organs are prone to a higher grade of ischemia-reperfusion injury
(I/RI). In order to improve marginal allograft outcome, machine
perfusion of solid organs has regained the highest attention. However,
further research is necessary before it will become an established
technique for the daily transplant routine. As antithymocyte globulin
(ATG) is an established clinical therapeutic agent and has been further
demonstrated to reduce I/RI in both clinical and experimental Tx, we
hypothesized that pre-operative perfusion with ATG may be beneficial
in reducing I/RI-related inflammation leading to improved graft
function post Tx. We therefore performed a randomized controlled
clinical trial involving 30 liver (LTx) and 50 kidney recipients (NTx)
at the Department of Surgery, Innsbruck Medical University. Primary
endpoints were defined as graft and patient survival after 7 days and
one year; secondary endpoints were defined as initial graft function,
presence of acute rejection, and clinical parameters. Prior to
implantation organs were perfused and incubated for 5 min. with ATG-
Fresenius (n=24 for kidney with 12,5mg ATG dissolved in 0.51 0.9%
NaCl; n=16 for liver with 25mg ATG dissolved 11 0.9% NaCl) and
subsequently flushed with NaCl. Control organs were perfused with
saline only (n=26 kidney; n=14 liver). No significant differences were
observed regarding donor and recipient age, gender, cold ischemia time,
HLA mismatch, body mass index or hospital stay between ATG
perfused (AP) and control perfused (CP) organ recipients. Mean age of
all NTx recipients was 55.04 + 13.64 yrs and of liver recipients 57.23
+ 9.65 years. During the early hospitalization phase, 16 out of 26 CP-
NTx patients required dialysis during the first 7 days post Tx, whereas
only 10 out of 24 AP-NTx patients received dialysis (p=n.s.). AP-NTx
recipients illustrated clearly better graft function until day 15 post Tx
reflected by lower creatinine and urea levels. This result was more
evident in younger AP-NTx recipients (<55 yrs) compared with aged
AP-NTx (=55 years) patients (p=0.049 at day 7 post Tx) — an effect
which was not observed for CP-NTx patients. This result was further
confirmed for young AP-LTx compared to CP-LTx patients reflected
by reduced gamma-GT levels at day 10 post Tx (p=0.034). Moreover,
AP-perfused liver biopsies illustrate lower levels of CRP compared with
CP livers post reperfusion (p=0.02). We present here the first clinical
study on peri-operative organ perfusion with ATG suggesting an age-
dependent effect independent from the organ transplanted.
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What should be moved, graft or machine? Travel strategy in an
expanded criteria donor program. organ procurement and
transplant organizations (OPO) perspective
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Introduction: The growing demand for organs has led to the expansion
of donor source to include expanded criteria donors (ECD) and donors
after cardiac death (DCD). The Machine Preservation Trial has showed
that HMP decreases the incidence of PNF and DGF, and increases 1-
year graft survival compared to standard static cold storage.

A critical issue for OPOs is to determine if HMP is necessary all along
the cold isquemia time before transplantation or if only a period of “in-
house” HMP after cold storage (hypothermic reconditioning) could be
enough to improve kidney graft function. Several groups have proposed
reconditioning of cold-stored kidneys even if clinical logistics only
permit one hour of therapy. The aim of the study is to assess the impact
of MP in local and extrahospitalary donors in terms of DGF. The study
protocol was approved by the Hospital Ethics Committee in Clinical
Research.

Material and Methods: Study data were prospectively collected in a
cohort of consecutive ECD between February 2012 and September
2015. Ethical approval was obtained from Ethics Review Board.
Pulsatile HMP was provided by LifePort® Kidney Transporter
machine. Local kidneys were placed on LifePort in the donor operating
room and delivered to the recipient on the pump. Kidneys imported
from other organ procurement hospital were initially placed on ice until
reaching our transplant center. No graft was discarded attending to
perfusion parameters. DGF was defined as no fall in serum creatinine
concentration of 10% or more within 48 hours.

Results: 112 ECD donors and 148 recipients were included in the
analysis. 68.2% donors were of extrahospitalary origin. Local and
extrahospitalary donors were different for brain death etiology, donor
age, HTA and DM rates (Fig 1) with worse risk factors for local donors.

As we expect total cold isquemia time and relative machine perfusion
time were significantly different (Fig 2).

DGF rate were also significantly different for local and extrahospitalary
donors respectively (13.0% vs 29.5%; p= 0.032). DGF rate was higher
in the extrahospitalary donor group that are iniatilly preserved on ice

www.transplantjournal.com

and only connected to the pump when they reached our hospital. So
pump lenght of time was lower. In multivariable risk analysis machine
preservation time was a protective factor. Each hour in the pump
diminishes DGF risk in a 20%.

Conclusions: Despite positive results of short periods of HMP
reconditioning in the experimental setting, better results in terms of
immediate graft function in grafts have been obtained from local donors
placed on LifePort for the complete period of cold isquemia time. This
conclusion could be translated in a machine travel policy
recommendation for OPOs.
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Hyperbranched polyglycerol-based organ preservation solution:
Advantages for cold kidney perfusion
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Background: Both efficient and effective perfusion as well as effective
cold storage of donor organs with a preservation solution are critical
for the prevention of donor organ injury during procurement; however
current preservation solutions including University of Wisconsin (UW)
solution do not always yield the expected outcomes. Our preliminary
study has demonstrated that hyperbranched polyglycerol (HPG)-based
solution is a novel alternative to current solutions in cold storage of
donor organs!!. The current research was designed to evaluate the
advantages of HPG-based solution for cold kidney perfusion.
Methods: Perfusion efficiency of preservation solutions (HPG versus
UW) was tested in mouse kidneys, and their effectiveness of blood
washout was evaluated using a semi-quantitative scoring system. Tissue
damage was examined by histology. The interactions of preservation
solutions with human red blood cells (RBCs) were examined using both
sedimentation and aggregation tests.

Results: here, we showed that the lower viscosity of HPG-based
solution was correlated with faster and more efficient perfusion through
donor kidneys compared to UW solution. HPG-based solution was also
more effective in removing RBCs from the kidney compared to UW
solution, and was associated with less tissue damage in donor kidneys.
The in vitro examination of the preservation solution — RBC
interactions showed that unlike UW solution that significantly
accelerated RBC sedimentation and induced RBC hyperaggregation,
HPG solution had minimum impact on the RBC sedimentation and
prevented RBC aggregation.

Conclusion: Our data suggest that HPG solution is more efficient and
effective than UW solution in the removal of the blood from donor
kidneys and caused less tissue damage, suggesting that HPG solution
is a promising candidate to supplant standard UW solution for donor
kidney perfusion in transplantation.
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Ex vivo normothermic perfusion reduces kidney immunogenicity
prior to transplantation via removal of passenger leukocytes
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Introduction: Ex vivo normothermic perfusion (EVNP) can improve
access to kidney transplantation by enabling the safe preservation and
evaluation of extended criteria donor organs, following both circulatory
and brain stem death. Aside from evaluation, EVNP can be used to
characterise the inflammatory and immunological contribution of the
donor kidney in isolation. Here we demonstrate that the kidney
possesses a clinically relevant immune repertoire that can orchestrate
allorecognition and drive pro-inflammatory responses. Furthermore,
EVNP can be used as an immunomodulatory strategy to manipulate the
donor kidney prior to transplantation.

Methods: Explanted porcine kidneys (n=5) underwent 2 hours of static
cold storage followed by 6 hours of EVNP. Perfusate samples were
collected at baseline and hourly intervals. Immune cells were
characterised via flow cytometry and an inflammatory profile was
generated via cytokine quantification. Cell free mitochondrial and
genomic DNA was also determined as markers of cell death.

Results: All kidneys functioned within normal parameters and met the
criteria for transplantation at the end of perfusion. Throughout perfusion
there were continuous increases in pro-inflammatory cytokines
including [FN-y (p=0.021), IL-1a (p=0.025), IL-1B (p=0.010), IL-IRA
(p=0.025), IL-2 (p=0.017), IL-6 (p=0.007), IL-8 (p=0.007), IL-12
(p=0.007) and IL-18 (p=0.009). IL-10 also increased (p=0.007),
however GM-CSF, IL-4 and TNF-a did not change from baseline,
suggesting EVNP drives a non-specific pro-inflammatory response.
Increasing concentrations in cell free mitochondrial and genomic DNA
were also observed (p=0.008 and p<0.001 respectively), suggestive of
cell death. During perfusion, there was also a marked cellular diapedesis
of T cells (p=0.052), B cells (p=0.026), NK cells (p=0.015) and
monocytes (p=0.040) from the kidney into the circuit. Minor
populations of neutrophils, eosinophils and macrophages were also
detected.

Discussion: EVNP initiates a non-specific pro-inflammatory cytokine
storm and a release of mitochondrial and genomic DNA. This is likely
to be responsible for immune cell activation and mobilisation into the
circuit prior to transplantation. Interestingly however, the pro-
inflammatory EVNP environment did not impact upon renal function.
This data therefore suggests that EVNP can be used to immunodeplete
and saturate the pro-inflammatory capacity of the donor kidney prior
to transplantation. In addition it could provide a platform for the
development of novel immunomodulatory therapies.
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Correlation Between C3d-fixing Donor Specific HLA Antibody
and Luminex MFI

Paolo Malvezzi', Morgane Villemaire!, Thomas Jouve!, Anne Legall?,
Dominique Masson?, Lionel Rostaing'.

!Clinique de Néphrologie, CHU Grenoble, Grenoble, France;
Laboratoire de Histocompatibilité, EFS , Grenoble, France.

Introduction: Chronic antibody—mediated rejection is the main cause
of late kidney graft loss. Finding in the serum donor-specific antibodies
(DSA) is the main criteria for this diagnosis. Single-antigen (SA)
Luminex assays provide DSA identification and a semi-quantitative
estimate of the amount of antibody by mean fluorescence intensity
measurement (MFI). Recent data have shown that patients whose DSA
fix C3d have a worse clinical outcome, implying that C3d specific
Luminex assays might provide useful prognostic data. In this work, we
compared C3dDSA to standard MFI in a cohort of patients having
developed de novo class 2 DSA and analyzed graft survival at one year
following detection.

Methods: We included kidney graft recipients transplanted between
2005 and 2015 in our center, who developed de novo class 2 DSA.
Serum was tested by standard SA Luminex technique and by C3d —
fixing antibody detection system (IMMUCOR®) according to the
manufacturer’s instructions. Clinical data was analyzed regarding graft
function and survival at DSA detection and one year later.

Results: 41/924 patients (4.4%) developed class 2 DSA. 65 serum
samples were analyzed. Among them, 43 serum samples were negative
for C3dDSA (66%). As shown in figure 1, an MFI threshold of 9000 in
SA Luminex assay permitted to differentiate between the negative and
the positive C3dDSA. This also holds true when all single bead results
are taken into account.

From a clinical standpoint: 23% of patients doubled their creatinine
level or lost their graft at one year. C3d positivity was not significantly
associated to worse survival.

Conclusion: We show that C3d fixing antibody detection is highly
correlated to SA Luminex MFI: in our cohort an MFI threshold of 9000
in SA Luminex predicts C3d positivity. Furthermore we do not find any
short-term correlation between C3d positivity and graft survival. We
conclude that when chronic antibody mediated rejection occurs the
concentration of antibodies probably determine complement activation.
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Pretransplant AT1Rabs are associated with acute rejection in 2-
haplotypes kidney transplant recipients
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Kidney transplant recipients (KTR) who share 2-haplotypes (2-H) with
their donors are privileged patients with a mean reported graft survival
of 20 years. Nevertheless these patients are not free of acute rejection
(AR) episodes and a high proportion of them reject the graft with
discontinuation of immunosuppression. This immunological events are
not explained by HLA antigens, then other non-HLA antigens could
play a role in this AR episodes. Angiotensin II type 1 receptor
antibodies (AT1Rabs) are non-HLA abs that has been associated with
acute allograft rejection and graft loss even in 2-haplotypes KTR.
Methodology: This is a retrospective cohort study of 2-H living donor
KTR between March/2009 and Sept/2013. All the patients have pre KT
AT1Rabs measured by ELISA (CellTrend GMBH, One Lambda
Canoga Park, CA, USA) and at least one protocol biopsy at 12 months
of follow-up; all other biopsies were performed for graft dysfunction.
Biopsy findings were classified according to BANFF 2013 criteria.
Results: Twenty-two KTR were included, with a mean age of 31.5 yr
(min-max 18 —51); M:F 12/10. The mean posttransplant follow-up was
2.8 yrs (min- max 0.9 — 5.8 yrs). During this period, 6/22 (27.2 %) had
AR episodes (Cellular AR= 4, antibody mediated AR = 1, and mixed
AR=1). Three of them had the AR episode during the first year of
follow-up and the other three patients had the episode after that time.
The median pre KT level of AT1Rabs was 11.7 U (IQR 7.19 — 18.93).
Patients with AR had higher AT 1Rabs level (19.7 IQR 14.1 — 89) than
patients without AR (9.76, IQR 6.51 — 13.18) (p=0.055). AT 1Rabs with
cutoff value of 14 U was the best predictor of AR (Figure 1).

In the univariate analysis only AT1Rab > 14 U significantly predicted
AR. (OR 21.6, 95% CI 1.81 — 260, p=0.015). Also, after the first 6
months of follow-up there was a significant difference in eGFR
between KTR with and w/o AT1R>14 U (Figure 2).

Conclusions: AT1Rabs are related with AR episodes and worse graft
function in 2-H KTR population. These observations add information
to the role of non-HLA antigens in KTR.
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It has been shown that excessive level of BAFF causes abnormally high
antibody production which results in autoimmune diseases. Here we
investigate the effect of BAFF on the production of HLA antibody after
renal transplantation. A total of 171 transplant recipients who received
renal transplants during 2004-2009 were enrolled into this study. The
sera before transplantation and 3 to 6 month post-transplantation were
tested for BAFF using Luminex technology. Sera from 20 normal
healthy males were used as negative controls. The cutoff value to
determine the positivity of soluble BAFF was set at 3500 MFI based
on the average level of normal controls plus 3 standard deviations. .
HLA class I and class II antibodies were detected using single antigen
bead assay (One Lambda Inc, Canoga Park, CA). The level of BAFF
post-transplant was significantly lower than that of pre-transplant sera
(3100+/-1534 vs 3475+/-1289, p=0.0032). 63% of patients had a
decreased level of BAFF while 37% of patients had an increased level
of BAFF post-transplant. Interestingly, the peak levels of de novo HLA
class I and class II antibodies, both donor specific antibodies (DSA)
and non-donor specific antibodies (NDSA), seemed to be associated by
the levels of post-transplant BAFF in the peripheral blood of patients

(Fig. 1).

In conclusion, the level of BAFF in peripheral blood was significantly
reduced post-transplantation for the majority of renal transplant
recipients, possibly due to immunosuppression. However, patients with
higher levels of BAFF post-transplant developed de novo HLA
antibodies. These data suggest that strategies to interfere with the
production of BAFF may help inhibit the production of HLA
antibodies.
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adverse outcomes after HLA-incompatible kidney
transplantation than DSA strength

Jorge Malheiro!, Ana Castro', Sandra Tafulo? Leonidio Dias!, La
Salete Martins', Idalina Beirdo', Antonio Castro-Henriques'.
"Nephrology & Kidney Transplantation, Centro Hospitalar do Porto,
Porto, Portugal; *Histocompatibility Lab, Centro do Sangue ¢
Transplanta¢do do Porto, Porto, Portugal.

Introduction: Transplantation in the presence of donor-specific
antibodies (DSA) is challenging given the high risk of acute and/or
chronic active antibody mediated rejection (AMR). We aimed to study
the impact of preformed DSA characteristics (strength and C1g-binding
ability) on posttransplant outcomes.

Materials and Methods: We retrospectively studied 60 kidney-
transplanted patients with negative cytotoxic crossmatch but with
preformed DSA detected by single antigen beads (SAB) assays (IgG
and Clq kits).

Results: Cohort median DSA MFI was 6500. Thirteen patients had
Clg-binding DSA. Eighteen patients experienced AMR.

www.transplantjournal.com

Censored kidney graft survival at 6-years was 81.3% in patients with
Clqg- DSA and 44.1% in those with C1q+ DSA.

Censored kidney graft survival at 6-years was 85.6% in patients with
DSA MFI <10000, 68.6% in those with C1q-/MFI >10000 DSA and
33.7% in those with C1q+/MFI >10000 DSA.

Conclusions: Clg-binding DSA was highly correlated with DSA
strength. Nevertheless, AMR was better predicted by the presence of
Clq+ DSA (higher DOR and PPV) than by using the optimal DSA MFI
cut-off. Moreover, C1q+ DSA was associated with lower graft function,
increased proteinuria and higher persistence of DSA at 1-year. Clq+
DSA patients had poorer graft survival than Clq- DSA ones, even
within those with strong (MFI >10000) DSA.
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ABO incompatibility might protect against chronic antibody
mediated rejection caused by de novo DSA after renal
transplantation

Manabu Okada'*?, Kenta Futamura', Takayuki Yamamoto', Takahisa
Hiramitsu', Makoto Tsujita', Norihiko Goto', Shunji Narumi',
Yoshihiko Watarai', Kenta Iwasaki?, Takaaki Kobayashi®.
!Transplant and Endocrine Surgery, Japanese Red Cross Nagoya
Daini Hospital, Nagoya, Japan; Transplant Surgery, Aichi Medical
University, Nagakute, Japan.

Introduction: There seems to be a quite difference in graft outcome
between ABO-incompatible and HLA-incompatible renal
transplantation (ABO-I and HLA-I), although anti-donor (anti-A/B and
anti-HLA) antibodies could similarly be attached to the graft. Chronic
antibody mediated rejection (AMR) which remains a major obstacle to
long-term graft survival could be influenced by anti- HLA antibody,
but not by anti-A/B antibodies. We have demonstrated that anti-A/B
antibody binding to endothelial cells might induce “graft
accommodation” (no injury even in the presence of anti-donor
antibody) through up-regulation of CD55 and CD59, and down-
regulation of HLA class I and II expression by in vitro experiments,
unlike anti-HLA antibody. The aim of this study was to elucidate the
potential benefit of ABO-incompatibility, regarding chronic AMR.
Methods: 521 living donor renal transplantation were performed at
Nagoya Daini Red Cross Hospital between 2005 and 2011.
Pretransplant DSA-positive recipients (n=34) were excluded. Patients
(n=25) who could not be followed up from 2011 due to graft loss, death
or changing hospital, were also excluded. Thus, a total of 448 (129
ABO-I and 319 ABO-1d/C) were included in this study. Annual HLA
antibody screening and HLA specificity tests have detected de novo
DSA, which encouraged patients to undergo indication biopsy even
without renal dysfunction.

Results: 5-year graft survival rates of ABO-I, ABO-1d/C and HLA-I
were 93%, 97% and 75%, respectively. Main cause of graft failure in
ABO-I was death with functioning grafts such as infection, CVD and
malignancy, which was considered to be related to desensitization.
Between 2011 and 2015, de novo DSA was detected in 11/129 (8.5%)
of ABO-I, and in 46/319 (14.4%) of ABO-1d/C. Indication biopsy was
conducted in 40 patients who had de novo DSA. Biopsy-proven CAMR
were diagnosed in 18 patients. 22 patients had no CAMR
pathologically. Biopsy-proven subclinical CAMR was detected in 2/8
(25%) of ABO-I, whereas it was observed in 16/32 (50%) of ABO-1d/C.
Conclusion: The possibility has been suggested that anti-A/B antibody
binding might have a protective effect on chronic AMR caused by de
novo DSA. Promising results might be expected in ABO-I, if the
adverse effect of desensitization therapy could be minimized.
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De novo donor specific antibodies in kidney transplantation - a
systematic review and meta-analysis

Ankit Sharma'?, Joshua R.Lewis'*?, Wai H.Lim**, Suetonia Palmer’,
Giovanni Strippoli'?, Jeremy R.Chapman®, Jonathan C.Craig'?,
Germaine Wong'~.

!Centre for Kidney Research, Children’s Hospital at Westmead,
Westmead, Australia; 2School of Public Health, The University of
Sydney, Sydney, Australia; *School of Medicine and Pharmacology,
University of Western Australia , Perth, Australia; “Department of
Renal Medicine, Sir Charles Gairdner Hospital, Perth, Australia;
*Department of Medicine, University of Otago, Christchurch, New
Zealand; °Centre for Transplant and Renal Research, Westmead
Hospital, Westmead, Australia.

Pre-transplant donor specific anti-human leukocyte antigen antibodies
(DSA) are associated with poorer graft outcomes after kidney
transplantation. De novo DSA (dnDSA) are common but the
implications of these antibodies for patient-relevant outcomes are
uncertain. We undertook a systematic review and meta-analysis of
prospective and retrospective cohort studies of adult and paediatric
kidney or adult simultaneous kidney-pancreas transplant recipients to
determine the association between dnDSA and transplant and patient
outcomes. We searched MEDLINE and Embase for studies published
by November, 2015. Thirty-seven studies were eligible, involving 9844
transplant recipients. Associations between dnDSA and outcomes were
estimated by random effects meta-analysis with univariate meta-
regression used to explore sources of between-study heterogeneity.
Pre-specified outcomes were graft loss (23 studies, 636/5177), any
acute rejection (13 studies, 352/2103), antibody mediated rejection (14
studies, 149/2395) and death (6 studies, 64/1517). The prevalence of
recipients with dnDSA was 16.3%. Transplant recipients with dnDSA
experienced an increased relative risk (RR) for any acute rejection (RR
3.12;95% C1 2.04-4.79, antibody—mediated rejection (RR 12.98; 7.09-
23.76), graft loss (RR 4.17; 3.31-5.24) and death from any cause (RR
2.32, 1.00-5.37). There was moderate to substantial heterogeneity in
estimates between studies (12 41-80%). Study-level factors explaining
some heterogeneity included proportion of living donors, recipient age,
and diagnostic assay for dnDSA. These findings suggest the presence
of dnDSA is associated with an increased risk of acute rejection,
particularly antibody mediated rejection and subsequent graft loss.
Therefore studies evaluating the effects of interventions to lower
dnDSA with graft and patient outcomes are needed.
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Do we know how to treat resistant antibody-mediated rejection
effectively? A single centre experience

Janka Slatinska', Eva Honsova?, Vladimir Hanzal', Petra Bohacova®,
Tomas Marada*, Petra Hruba®, Micheala Zelinova', Ondrej
Viklicky's.

"Department of Nephrology, Institute for Clinical and Experimental
Medicine, Prague, Czech Republic; 2Department of Pathology,
Institute for Clinical and Experimental Medicine, Prague, Czech
Republic; *Department of Immunology, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic; *Department of
Transplant Surgery, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic; *Transplant Laboratory, Institute for Clinical
and Experimental Medicine, Prague, Czech Republic.

Introduction and Aims: Acute antibody-mediated rejection (AMR)
remains one of the major barriers to successful long-term outcomes.
Previously reported therapeutic superiority of combination of
plasmapheresis (PP) and intravenous immunoglobulin (IVIG) may
however fail in some resistant cases. Thus, the aim of this work was to
analyze the efficacy and safety of administration of bortezomib (B) and
rituximab (RTX)-based treatment of resistant AMR.

Methods: We retrospectively analyzed documentation of 772 patients
who underwent renal transplantation between 1/2012-6/2015. Novel
therapeutic approach to resistant acute AMR in kidney transplant
recipients was applied in 23 patients (3%) based on administration of
B [l cycle of 4 doses of B (1.3 mg/m2)], small doses of i.v.
corticosteroids, PP and a dose of RTX (375mg/m2). This protocol was
administrated after conventional treatment had failed. Resistant AMR
was defined as a persisting deterioration or non-function of renal
allograft in patients with histological verification of AMR, positive C4d
staining and detection of donor specific antibodies (DSA) receiving
standard antirejection treatment with PP + IVIG. Patients (pts) were
followed for 6-48 months.

Results: Therapy of resistant acute AMR was administered to 23 pts
after kidney transplantation with median peak PRA 52%, actual PRA
36%, mean HLA mismatch in HLA-A 1.2 = 0.4, HLA-B 1.7 £ 0.5,
HLA-DR 1.3 £ 0, with median of 5.8 years on dialysis. 3 pts underwent
Ist kidney transplantation, while 20 patients retransplantation (2nd Tx
n=10, 3rd Tx n=6, 4th Tx n=4). Immunosuppressive protocol consisted
of induction with antithymocyte globulin (n=22) or basiliximab (n=1).
Diagnosis of resistant acute AMR was made on 14.th POD.Based on
therapeutic effect, 15 pts received 1, 7 pts 2 cycles and 1 patient was
treated with 3 cycles of B. We observed DGF in 26.1%.Using B
regimen in treating resistant acute AMR led to decrease in DSA quantity
in HLA especially in class I (p=0.005), class II (p = 0.015), but not in
DQ (p= 0.2). No significant improvement of renal function was
observed during the follow-up.The pts with the levels of serum
creatinine increased more than 25% of baseline level in 6 months after
administration of protocol with B, are progressors (n=7). The
progressors graft survival was 57% in 20 months. The quantity of MFI
DQ antibodies was significantly higher than in pts with stable renal
function (non progressors). The side-effects observed were UTI (35%),
colitis (13%), polyneuropathy (26%), hepatotopathy (13%), fluid
retention (22%), thrombocytopenia (78%), leucopenia (56.5%), sepsis
(30.4%).

Conclusions: Traditional AMR therapeutic strategies have focused on
antibody removal and B-cell depletion while not directly focusing on
plasma cell depletion. Bortezomib was effective against HLA I and 11
class antibodies, the problem with DQ antibodies is still unsolved.
Bortezomib-related toxicities were all transient.

www.transplantjournal.com
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Early acute humoral rejection in the absence of anti-HLA
antibodies: clinico-pathological description from a French
nation-wide study
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d’immunogénétique, CHU , Nantes, France; **Transplantation rénale ,
CHU, Reims, France.

Background: Antibody mediated rejection (ABMR) is associated with
poor transplant outcome. Pathogenic alloantibodies are usually directed
against HLA antigens. However evidence of ABMR in the absence of
anti-HLA antibodies strongly suggests the implication of non-HLA
antibodies, usually identified under the generic term of anti-endothelial
cell antibodies (AECA). Despite the severity of non-HLA ABMR, the
available data remain elusive.

Materials and Methods: We implemented a retrospective nation-wide
study to improve undertanding of non-HLA ABMR. Inclusion criteria
were: first or re-transplantion, deceased or living-donor; acute allograft
dysfunction during the first three months; allograft biopsy showing a
total score of glomerulitis and peritubular capillaritis g+ptc>3 according
to the Banff classification; absence of identified anti-HLA DSAs using
Luminex® .

Results: Demographical and clinical parameters were collected for 47
cases. Recipient age was 4642 yrs. Male/female ratio was 3/1. Mean
time of dialysis was 3.7+0.6 yrs. Donor age was 5142 yrs. Cold
ischemia time was 15.8+1.5 hrs. All patients but one received induction
therapy (85% basiliximab, 13% thymoglobuline), a CNI (72%
tacrolimus, 28% cyclosporine), MPA and steroids.

Rejection was diagnosed at day 15+4 in the absence of graft function
recovery in 47% of patients. The remaining 25 patients defined a poor
serum creatinine nadir of 228+28 pumol/L. Acute graft dysfunction
(318+42 pumol/L) led to the diagnosis of acute rejection at day 25+6.
No anti-HLA DSA were observed. Mean g+ptc score was 3,9 [3; 6]. In
addition, intimal arteritis and interstitial inflammation (i>1) were
observed in 48% and 72% of cases, respectively.
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Additional lesions included haemorragic suffusion and thrombotic
microangiopathy in 21% and 23% of cases, respectively.

Therapeutic strategies included steroids pulses (89%), thymoglobulines
(23%), rituximab (30%), IVIG (45%) and plasmapheresis (60%).
Primary non function was observed in 2 cases and one patient was back
to dialysis at 2 years. At last follow up (3£1 yrs) serum creatinine was
182415 pmol/l.

Conclusion: This study provides a close clinico-pathological
description of non-HLA ABMR. Non-HLA ABMR is a severe
condition associated with graft lost. Additional histological and
mechannistic analyses are upcoming. Therapeutic issue is challenging
and will need further studies.
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Post-transplant monitoring of donor-specific anti-HLA antibodies
and their characteristics improves risk stratification of kidney
allograft loss

Denis Viglietti', Alexandre Loupy?, Carol Bentlejewski?, Christophe
Legendre?, Denis Glotz', Adriana Zeevi’, Carmen Lefaucheur'.
'Saint-Louis Hospital, Paris, France; ?Necker Hospital, Paris, France;
3University of Pittsburgh Medical Center, Pittsburgh, PA, United
States.

Circulating donor-specific anti-HLA antibodies (DSA) are associated
with allograft failure in solid-organ transplantation. We investigated the
pathogenic characteristics of DSA that may improve risk prediction of
allograft loss in a population-based study.

We enrolled consecutive patients who received kidney allografts at two
Paris centers between 2008 and 2011. Patients were screened for the
presence of circulating DSA at the time of transplantation (day-0), at
one year and two years after transplantation or during an episode of
acute rejection in the first two years after transplantation. We assessed
DSA characteristics, including specificity, HLA class, mean
fluorescence intensity, C1q-binding capacity, and IgG subclasses at day-
0 and at the time of first post-transplant detection.

Of the 858 patients included in the study 88 (10.3%) patients had day-
0 DSA and 184 (21.6%) patients were identified with post-transplant
DSA. When we considered all immunologic parameters at the time of
transplantation, the detection of day-0 DSA was the strongest
independent immunologic risk factor of allograft loss (HR=2.7, 95%
CI: 1.6-4.6; p<0.001). The post-transplant independent immunologic
determinants of allograft loss were the detection of C1q-binding DSA
(HR=4.4, 95% CI: 2.2-8.8, p<0.001) and the detection of IgG3-positive
DSA (HR=3.5, 95% CI: 1.6-7.4, p=0.001).We built a multivariate
model for allograft loss at the time of transplantation integrating donor
age, donor type, cold ischemia time and day-0 DSA. This baseline
model showed a moderate discrimination capacity (C-statistic of 0.66).
The addition of post-transplant DSA increased significantly the
performance of the baseline model (C-statistic of 0.71). The detection
of Clg-binding DSA and IgG3-positive DSA further improved the risk
prediction of allograft loss: C-statistic, 0.75 (1000 bootstrap mean
difference: 0.029, 95% CI: 0.028-0.030) and 0.74 (1000 bootstrap mean
difference: 0.022, 95% CI: 0.021-0.023), respectively, and integrated
discrimination improvement, 0.07 (p<0.001) and 0.06 (p<0.001),
respectively.

Post-transplant serial monitoring of DSA improves risk stratification
of kidney allograft loss. The characterization of DSA by complement-
binding capacity and IgG3 subclass further improves the performance
to predict allograft loss beyond their simple detection.
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Complement-binding donor-specific anti-HLA antibodies are
associated with severe kidney allograft arteriosclerosis
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The role of circulating donor-specific anti-HLA antibodies (DSA) in
the development of accelerated arteriosclerosis have been recently
reported in kidney transplant recipients. This study investigated the
characteristics of DSA that are associated with the severity of allograft
arteriosclerosis.

We enrolled 744 consecutive kidney transplantation performed between
January 1, 2004 and January 1, 2010 at Necker Hospital (Paris, France),
with systematic assessment of injury phenotype and arteriosclerotic
lesions using the vascular fibrous intimal thickening (cv) Banff score
on allograft biopsies performed at one year after transplantation. We
assessed circulating DSA and their characteristics (specificity, HLA
class, mean fluorescence intensity [MFI] and Clg-binding) at six
months after transplantation.

We identified 281 patients with cv0 score, 213 patients with cv1 score,
189 patients with cv2 score and 61 patients with cv3 score. The
distribution of DSA according to cv score was the following: 47/281
(17%) in cv0 patients, 39/213 (18%) in cv1 patients, 63/189 (33%) in
cv2 patients and 28/61 (46%) in cv3 patients. Immunodominant DSA
(iDSA) MFI level was positively correlated with the severity of
arteriosclerosis (Spearman’s rho=0.23, p=0.002), with a mean MFI of
3204.0+£3725.2 in cvO0 patients, 3760+3598 in cvl patients, 4892+4676
in cv2 patients and 5541+3892 in cv3 patients. Clg-binding DSA
prevalence increased with the severity of allograft arteriosclerosis:
8/281 (3%) in cv0 patients, 6/213 (3%) in cv1 patients, 25/189 (13%)
in cv2 patients and 9/61 (15%) in cv3 patients (p<0.001). Patients with
Clg-binding iDSA had a higher cv score compared with patients with
non-C1qg-binding DSA (1.7£1.0 versus 1.3+1.1, respectively, p=0.01).
The Clg-binding capacity of DSA was associated with increased
microvascular inflammation (p<0.001) and C4d deposition in
peritubular capillaries or arteries (p<0.001).

This study shows a biological gradient between DSA MFI level and
the severity of allograft arteriosclerosis. The complement-binding
capacity of DSA is associated with an increased severity of
arteriosclerosis and complement deposition in allograft.
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The natural history of donor specific antibodies in kidney
transplant recipients and associated clinical outcomes

Susan Wan'?, Kate Wyburn', Jian Lin Yin'?, Narelle Watson?, John
Saunders', Josette Eris'?.

"Department of Renal Medicine, Royal Prince Alfred Hospital,
Sydney, Australia; 2Sydney Medical School, University of Sydney,
Sydney, Australia; *NSW Transplantation and Immunogenetics
Laboratory, Clinical Services and Research Division, Australian Red
Cross Blood Service, Sydney, Australia.

Introduction: Kidney transplantation is the treatment of choice for end
stage kidney disease. While there have been significant advances in
early post-transplant graft survival, there has been little change in long-
term outcomes. The causes of graft loss are multifactorial, and the
previously under-recognised role of donor specific antibody (DSA) is
now considered to contribute significantly. DSA have been implicated
in the development of rejection and graft dysfunction. However, the
natural history of DSA remains poorly characterized.

Aim: To characterize the development of DSA and the associations
with clinical outcomes in kidney transplant recipients (KTx).
Materials and Methods: Serum samples from adult KTx performed
at a single unit between July 2010 and May 2015 were prospectively
collected pre-transplant and at Days 7, 28 and Months 3, 6, 9, 12 post-
transplant and tested for Class I and II DSA and Clq binding on a
luminex platform. Clinical outcomes including acute rejection (AR)
and graft function were recorded and all episodes of AR were biopsy
proven.

Results: 166 recipients had pre- and post-transplant DSA testing. Mean
follow-up was 35 + 17 months. Ninety-two (55%) patients had DSA;
62 (37%) had pre-existing DSA only, 14 (8%) had denovo (dn)DSA
only, and 16 (10%) had pre-existing and dnDSA. Of patients with
dnDSA; 9 (30%) had Class I antibodies only, 16 (53%) had Class 11
antibodies only and 5 (17%) had Class I & II antibodies. In 3 patients
(11%) the dnDSA was Clqg-binding. Twenty-five (32%) patients with
pre-existing DSA and 17 (57%) patients with dnDSA had AR. Patients
with dnDSA vs those without were more likely to develop AR (OR
3.63; 95%CI 1.61-8.22; P=0.002), however there was no increased risk
in patients with pre-existing DSA only (OR 0.71; 95%CI 0.36-1.42;
P=0.337). Median time to rejection was 1.9 months (IQR 0.2-4.9).
Mean creatinine at 3, 6 and 12 months post-transplant was higher in
patients with dnDSA compared to those without dnDSA (Mean 12-
month creatinine: 172 + 67 vs 128 + 38 umol/L; t62=-3.22; P=0.002).
Conclusion: While there was no association between the presence of
pre-existing DSA and rejection, the development of dnDSA, which
occurred in 18% of patients, was associated with a higher risk of AR
and worse graft function. Monitoring the emergence of dnDSA may
assist with determining and mitigating the risk of rejection.
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Context: Several studies have suggested that anti-angiotensin II type
1 receptor antibodies before transplantation constitute a risk factor of
acute rejection episode and graft failure. We aimed to propose an
external validation of such an etiologic role.

Methods: We studied 940 kidney transplant recipients from 3 French
centers of the DIVAT cohort. Multivariable Cox models were performed
to estimate the association between pre-transplant anti-angiotensin 11
type 1 receptor antibodies and time to acute rejection episode or time
to graft failure.

Results: There were 387 patients (41.2%) with a pre-transplant anti-
angiotensin II type 1 receptor antibodies higher than 10U/mL, i.e. the
level above which we previously reported higher risks of acute episode
rejection and graft failure. However, the results of the present study
indicated that a pre-transplant anti-angiotensin II type 1 receptor
antibodies higher than 10U/mL was not significantly associated with
higher risks of acute rejection episode (HR=1.04, 95%CI from 0.80 to
1.35), nor with risk of return to dialysis (HR=0.86, 95%CI from 0.56
to 1.33).

Conclusion: Our study did not confirm the association between the
pre-transplant anti-angiotensin II type 1 receptor antibodies and the
kidney transplant outcomes.
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Urine IP-10 as the biomarker for ABMR in Kidney transplant
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Background: In the setting of DGF in kidney transplantation (KT),
early acute ABMR, which needs early treatment, has to be differentiated
from simple ischemic acute tubular necrosis (ATN). Concerning the
higher risk of bleeding complication during this period, the clinician is
reluctant to perform kidney biopsy. The biomarkers are needed for acute
ABMR prediction during this vulnerable period.

Methods: There were 115 incident recipients during September 2012
to December 2014, which all of them were negative for CDC-AHG
crossmatch. The total number of recipients with DGF were enrolled
(n=31). None of them underwent desensitization prior transplantation.
The urine IP-10 (also called CXCL-10) at day 7 were measured by
ELISA method in all DGF recipients. The allograft biopsy was
performed at day 7 for detection of ABMR. Recipients were stratified
in to four groups according to pre-KT DSA status and urine IP-10 level.
Results: None of our patients was anuria at day 7 after transplantation.
Seven of 31 DGF recipients had ABMR (22.6%). The median urine IP-
10 level of 31 recipients was 326.6 pg/mL (range from 0 to 6999
pg/mL). Based on ROC analysis, the most optimal cut point for low vs
high IP-10 level was at 300 pg/mL with 85.7% sensitivity and 58.3%
specificity. The recipients with high IP-10 level had higher rate of
ABMR compared to low IP-10 recipients, 37.5% vs 6.7%, p<0.05
(figure 1).

The rates of ABMR among negative pre-KT DSA/low IP-10, negative
DSA/high IP-10, positive DSA/low IP-10, and positive DSA / high IP-
10 recipients were 0, 20.0, 33.5 and 66.7%, respectively (p<0.05,
figurel).

www.transplantjournal.com

Conclusions: In DGF, the perioperative ABMR can be predicted by
urine IP-10 at day 7. Together with pre-KT DSA, urine IP-10 provides
additional predictive value for ABMR prediction.
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Combined en-bloc heart-liver transplantation for patients with
congenital heart disease complicated by cirrhosis
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There are over 1 million adolescent and young adults with congenital
heart disease (CHD), with estimates the number will increase by 5%
per year. Hepatic complications correlate with elevated hepatic venous
pressures and low cardiac index, and are related to duration of follow-
up, with odds ratios of 4.4 and 9 at 11-15 and 16-20 years post-Fontan!'l.
Hepatic complications including variceal bleeding, protein losing
enteropathy,  hepatopulmonary  syndrome, ascites, hepatic
encephalopathy and hepatocellular carcinoma contribute to significant
morbidity and mortality. Cardiac transplantation for congestive heart
failure in the setting of cirrhosis carries a high risk of liver failure.
Combined heart-liver transplantation (CHLT) corrects both defects.
Guidelines as to which patients would benefit from this procedure
remain poorly defined. Historically, the most common indication for
CHLT was amyloidosis. CHD patients with cirrhosis are considerably
more challenging, with multiple sternotomies, portal hypertension and
coagulopathy. We report our experience of CHLT using a novel en-bloc
technique with excellent results.

Ten patients received CHLT between August 2006 and May 2015.
Indications for CHLT included end stage heart disease complicated by
cirrhosis identified on imaging or biopsy with evidence of portal
hypertension (varices, splenomegaly, ascites). Seven patients had CHD,
with failed Fontan the most common diagnosis. All patients had
complications secondary to cirrhosis. Two patients were sensitized.
Prospective crossmatch at time of organ offer was negative in all
patients. Immunosuppression included anti-thymocyte globulin
induction, tacrolimus, mycophenolate, and steroids.

There were no deaths, with mean follow up of 53.3 months. Over 100
endomyocardial biopsies were performed after transplant, with no
evidence of rejection in any patient. The en bloc procedure shortens
ischemic time and provides excellent results in these challenging
patients. Inclusion of the liver appears to be immunoprotective for the
heart.
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Effects of acute and chronic amiodarone use in patients before
heart transplantation on post-transplant outcomes
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Introduction: Major concerns about the safety of pre-transplant
amiodarone use in patients with end-stage heart failure have been
recently raised. Due to its long half-life, the newly transplanted heart
is exposed to amiodarone posing potential risks such as increased
mortality after heart transplantation (HTX). The aim of this study was
to compare the effects of acute and chronic amiodarone use in patients
before HTX on post-transplant outcomes.

Methods: This retrospective single-center study included 530 adult
patients who received HTX between 06/1989 and 12/2012. Patients
were stratified by their amiodarone therapy before HTX: No continuous
amiodarone use (< 90 days before HTX), acute continuous amiodarone
use (< 90 days before HTX), and chronic continuous amiodarone use
(>90 days before HTX). Analysis comprised recipient data, donor data,
principal diagnosis for HTX, transplant sex mismatch, perioperative
data, and initial post-transplant medication. The occurrence of early
post-transplant atrial fibrillation (AF) < 30 days after HTX and
mortality after HTX were chosen as primary outcomes. Kaplan—Meier
estimator using log-rank tests was applied for freedom from early post-
transplant AF and survival after HTX.

Results: 412 patients (77.7%) were appointed to the “no use of
amiodarone before HTX” group, 23 patients (4.4%) to the “acute use
of amiodarone before HTX” group, and 95 patients (17.9%) to the
“chronic use of amiodarone before HTX” group.

Indications for acute amiodarone use were AF in 1 patient (4.3%),
ventricular tachycardia in 20 patients (87.0%), and ventricular
fibrillation in 2 patients (8.7%). Indications for chronic amiodarone use
included AF in 13 patients (13.7%), Wolff-Parkinson—White syndrome
in 1 patient (1.1%), ventricular tachycardia in 73 patients (76.8%), and
ventricular fibrillation in 8 patients (8.4%).

We found no statistically significant difference between the three
groups in 30-day (P =0.8656), 1-year (P = 1.0000), 2-year (P =0.8763),
S-year (P = 0.5174), or overall follow-up mortality after HTX (P =
0.1936). Moreover, Kaplan—Meier survival analysis showed no
statistically significant difference in 30-day (P = 0.8610) or overall
survival (P = 0.2924).

Patients with chronic amiodarone use before HTX had the lowest rate
of early post-transplant AF (no amiodarone before HTX [13.6%], acute
use of amiodarone before HTX [13.0%], and chronic use of amiodarone
before HTX [2.1%], P = 0.0065). Additionally, this group had a
significantly lower rate of AF in the Kaplan—Meier analysis of freedom
from early post-transplant (P = 0.0081).

Conclusion: In contrast to former publications, we found the
administration of acute or chronic amiodarone in patients with end-
stage heart failure and arrhythmias before heart transplantation not to
be associated with an increased mortality after HTX. Importantly,
chronic amiodarone use reduces the occurrence of early post-transplant
AF whereas acute amiodarone therapy shows no such effect.
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Terlipressin increases blood pressure and facilitates weaning
from cardiopulmonary bypass in heart transplant recipients with
refractory hypotension
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Introduction: Refractory hypotension may occur during the weaning
period from cardiopulmonary bypass (CPB) in orthotopic heart
transplantation (OHT) and can be multifactorial. Vasopressin plays
major role in circulatory homeostasis, but vasopressin is currently not
available in our country. So, we usually use terlipressin that is a
synthetic analog of vasopressin and a prodrug.

Materials and Methods: We retrospectively collected data from the
records of consecutive heart transplantations from June 2013 to
December 2015. Eighteen patients underwent orthotopic heart
transplantation (OHT) for end-stage heart disease at our institution and
five patients were used terlipressin. All of them were retrospectively
evaluated from anesthetic and surgical charts. Patients’ characteristics
potential to have impact on anesthestic management as well as
postoperative outcome were recorded. Anesthesic technique included
induction with midazolam and fentanyl followed by maintenance with
desflurane, air/O2 and fentanyl infusion. Beside standard invasive
monitoring, pulse contour cardiac output measurement device was used
and pulmonary artery monitorization was performed in all of the
patients.

Predefined strict hemodynamic criteria were used to assess the success
of weaning at our instutions. If weaning was not successful, CPB was
reinstituted and terlipressin bolus (0.01-0.02 mg/kg) was used. If the
second weaning attempt failed, terlipressin infusion (3 mg/24 hours)
was started. The data collected for each case were demographic
features, duration of mechanical ventilation, early (<30 days) and late
postoperative mortality.

Results: Of the 5 patients considered, one patient was younger than 16
years. Average age was 27.6+18.6 years and average body weight was
54.34£25.5 kg. The cross clamp time was 128.4+14.4 minutes,
cardiopulmonary bypass time was 237+66.8 minutes, and total ischemia
time was 240.0+44.3 minutes. Ultrafiltration was performed in 4
patients with an average amount of 1037+415 mL. Postoperative length
of mechanical ventilation was 44.6+53.9 hours, lactate levels at the end
of surgery was 8.9+4.0 mmol/L, 2 (40%) patients required renal
replacement therapy and 1 (%20) patient had revisions due to bleeding.
In-hospital mortality rate after the OHT was 20% (one patient), and
there were no operative mortality.

Discussion: In this report we describe five patients undergoing OHT.
Despite inotropic therapy (dopamine, dobutamine and adrenaline) the
hemodynamic situation deteriorated, necessitating the administration
terlipressin.

Conclusion: The case series have demonstrated an important beneficial
effect of terlipressin when the weaning from CPB attempt failed,
especially as a rescue treatment in patients with long total ischemia time
or impaired donor left ventricular function undergoing heart
transplantation. It may be beneficial for its postoperative hemodynamic
profile, may reduce the doses of requirements of catecholamines and
contribute to prevention of the postcardiotomy vasoplegic shock.
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Pre-orthotopic heart transplant (OHT) estimated glomerular
filtration rate (eGFR) predicts post-OHT mortality and renal
outcomes
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Background: There are limited information on the relationship
between pre-OHT estimated glomerular filtration rate (eGFR) and
adjusted short and long term survival and renal outcomes post-OHT.
Methods: Using the United Network of Organ Sharing (UNOS)
database we estimated pre-OHT eGFR using the Modification of Diet
in Renal Disease (MDRD) and the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equations in patients aged >18
years who received OHT between 1988 and 2013 in the US. Cox
proportional hazards models were used to investigate the relationship
between eGFR and post-OHT mortality. The following variables were
adjusted for: age, sex, ethnicity, BMI, cold ischemia time, diabetes,
inotrope use, era of transplant, listing status and ventricular assist device
(VAD).The primary outcome was to determine if pre-OHT eGFR
independently predicted post-OHT mortality.

Results: 30,090 patients were included, of these 46.1% and 39.9% had
an eGFR <60 mL/min/1.73 m2 by MDRD and CKD-EPL, respectively.
The 1, 3, 5 and 10-year patient mortality was progressively lower with
each drop in GFR category using either equation.

Compared with eGFR >90 mL/min/1.73 m2, the adjusted hazard ratio
of mortality was 1.09 (95% CI: 1.02-1.26) for eGFR 45-59
mL/min/1.73 m2, 122 (95% CI-1.23-1.31) for eGFR 30-44
mL/min/1.73 m2 and 1.55 (95% CI 1.41-1.70) for eGFR <30
mL/min/1.73 m2 by MDRD. Using CKD-EPI, 4,955 (16.5%) patients
were reclassified upward, 40 (0.1%) downward and the remaining
25,092 (83.4%) remained in agreement with the MDRD category.There
was no advantage of CKD-EPI over MDRD in determining post-OHT
mortality. Pre-OHT eGFR by either equation was predictive of post-
OHT end stage renal disease (ESRD) and the need for kidney
transplantation with the highest risk in those with pre-OHT eGFR <30
mL/min/1.73 m2 by either equation.

Conclusions: Pre-OHT eGFR was independently associated with
mortality, ESRD and kidney transplantation following OHT. There was
no advantage of CKD-EPI over MDRD in determining post-OHT
mortality or renal outcomes.

Grant support for biostatistics was awarded through the Mayo Clinic
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Relationship between brachial artery flow-mediated dilation and
clinical characteristics in heart transplant recipients
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Introduction: Peripheral endothelial (PE) dysfunction assessed by
brachial artery flow-mediated dilation (BA-FMD) has a potential
prognostic value in patients with various cardiovascular diseases.
However, clinical implication of BA-FMD in heart transplant (HTx)
recipients remains unclear and associated factors with them are not fully
elucidated.

We sought to clarify the relationship between BA-FMD and clinical
characteristics in HTx recipients.

Materials and Methods: We measured BA-FMD in HTx recipients
who survived at least 1 year post-HTx. Forty-three HTx recipients
underwent BA-FMD measurement at a mean 5.3 years after HTx. BA-
FMD was first treated as a continuous variable. Subsequently, BA-FMD
value was treated categorical variables by defining the first quartile
value as the cut-off point in PE dysfunction. A cut-off point of 5.2% in
BA-FMD was chosen.

Results: The indication for HTx was non-ischemic heart disease in 41
recipients (95.3%). Mean BA-FMD was 8.0+£3.4% (range 2.1-14.4%).
PE dysfunction was observed in 11 recipients (25.6%). Recipients with
past smoking history exhibited lower BA-FMD (6.0+£2.6% vs
9.0+3.3%, p=0.005) and higher prevalence of PE dysfunction (50.0%
vs 13.8%, p=0.011) compared with never smokers. Follow-up duration
from HTx to BA-FMD measurement was negatively associated with
prevalence of PE dysfunction in logistic regression analysis with
adjustment of recipient sex and age (Odds ratio [OR]=0.75, 95%
confidence interval [CI]=0.56-0.99, p=0.043). Ten recipients who
survived more than 10 years post-HTx did not exhibit a PE dysfunction.
In multivariable logistic model including recipient sex, age, smoking
history, follow-up duration from HTx, previous hypertension, diabetes
mellitus and hyperlipidemia, smoking history was independently
associated with the high prevalence of PE dysfunction (OR=9.33,
95%CI=1.31-66.48, p=0.026).

Discussions: BA-FMD in our recipients may be higher than that in
previous studies, which suggests the association of atherosclerotic
conditions prior to HTx with BA-FMD value after HTx, because
majority of our recipients were diagnosed with non-ischemic
cardiomyopathy. Regarding the association between PE function and
follow-up duration from HTX, the present study may add a concept that
BA-FMD may be improved even after 1 year post-HTx as time passed
after HTx. Since presence of ischemic heart disease prior to HTx and
smoking history have been reported to be associated with poor
prognosis after HTx, this independent association between impaired
BA-FMD and these factors may confirm the potential relationship
between PE dysfunction and clinical prognosis in HTx recipients.
Conclusion: These results suggest that BA-FMD in maintenance
periods of HTx was associated with potential risk factors for poor
outcome in HTx recipients, therefore, BA-FMD measurement after
HTx may be useful for predicting clinical outcome in HTx recipients.
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Effects of exercise training on cardiac reserve and autonomic
activity in post heart transplant patients and patients receiving
left ventricular assist devices support by assessment of heart rate
profile
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Purpose: Despite improved survival after heart transplant (HT) and
left ventricular assist devices (LVAD) implantation, some patients (pts)
continue to experience exercise intolerance and functional limitations
which might have been due to extended hospital stay and significant
frailty. Chronotropic incompetance and abnormal heart rate recovery
(HRR) immediately after exercise reflecting profound abnormalities of
autonomic nervous system control during exercise have been reported
in pts with chronic heart failure. These abnormalities are valid
prognostic markers and strongly associated with increased mortality.
We studied the effects of exercise training in pats with LVAD and post
HT by assessing the heart rate profile [peak heart rate, chronotropic
reserve (CR) and heart rate recovery (HRR)].

Methods: A total of 42 pts: 26 pts with HT (58% men; mean age 49
yrs) and 16 pts with LVAD (81% men; mean age 50 yrs) underwent a
12 weeks’ supervised exercise program starting 3 months after surgery.
Symptom-limited cardiopulmonary exercise test were performed at
baseline and at 3 months during the end of the program. Chronotropic
response to exercise was evaluated by the percentage of CR= (peak HR
—resting HR/220— age— resting HR) x 100%]. HRR was calculated as
the difference between peak HR and HR 1 minute later (HRR1, bpm)
during recovery.

Results: The results are shown in Table 1. Exercise training resulted in
significant improvement in exercise capacity in both groups of pts at
the end of program (METS and CR). There were significantly improved
HRR1 in LVAD pts. but remained unchanged in post HT group
however.

Heart rate profile at baseline and 3 months post training:

Conclusions: Despite different pathophysiologic processes from
different treatment strategies for end-stage heart failure in HT and
LVAD pts, exercise capacity and CR were improved in both groups,
suggesting an accentuated improvement in fitness due to the
intervention. Exercise training also improved autonomic activities with
in LVAD pts but not post HT pts, consistent with physiology of
denervated heart.

Heart rate profile can potentially represent a simple, non-invasive tool
to assess outcomes and possibility of becoming a therapeutic target
during cardiac exercise rehabilitation.
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Physical function and self-reported health status in pre-
transplant patients with left ventricular assisted device - local
experience of out-patient cardiac rehabilitation program in Hong
Kong
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Introduction: Left ventricular assisted device (LVAD) has been
accepted as durable mechanical circulatory support for patient with
advanced systolic heart failure (HF) as bridge-to-transplant in Hong
Kong. Many remained frail and severely deconditioned even after
LVAD implantation while waiting for heart transplantation. Cardiac
rehabilitation (CR) and exercise training has been shown to be safe and
has an impact on physical capacity and quality of life.

Objective: To evaluate the effects of exercise training on physical
function and quality-of-life in patients with advanced HF after LVAD
implantation while waiting for heart transplantation in an out-patient
CR program in Hong Kong.

Method: A total of 16 patients (13 men, 81%, mean age 5011, BMI
2545) joined the program at mean 4.7 months after LVAD implantation
(15 HeartMate I & 1 HeartWare) and completed a 12 months’ program
of CR. Progressive low intensity acrobic treadmill walking exercise and
light resistance training for the large muscle groups of lower limbs (<7
Ib.) were chosen as predominant exercise. Exercise intensity is titrated
to rating of perceived exertion (RPE 0-10) <3 and to an asymptomatic
level. Data of Six-Minute Walk Test (6MWT), Hand Grips (HG)
strength, and Short-Form 36 (SF-36) were obtained and compared with
baseline, 6 months and 12 months (end of CR program). Changes from
baseline to follow-up were analyzed with a paired t-test.

Results and Discussion: The functional class improved significantly
in NYHA. Mean exercise training session was 17+8 visits per patient.
Treadmill time and intensity improved significantly from mean duration
13+5 mins to mean 20+5 mins (p<0.001) and from mean 2+0.4 METs
to mean 3.7+1.3 METs (p<0.001) at the end of program. There were
statistically significant improvements in both 6SMWT and HG strength.
Physical domains of SF-36 showed significant improvement in both
Physical Functioning and Role-Physical (role limitation due to physical
problems). Social Functioning domain showed insignificant
improvement at mid-term but gradually increased significantly at the
end of the program. However, Mental Health domain decreased
significantly at end of CR (See Table 1). There was no adverse event
in >250 training sessions. Three of them were successfully bridged to
heart transplantation.

Conclusion: Indicators of physical function and self-reported health
status improved after patients with LVAD who attended CR. Cultural
difference may affect LVAD patients’ own perception of well being.
There is a need for continuous psychological and emotional support in
LVAD patients waiting for their heart transplant surgery, therefore a
comprehensive CR is recommended. Whether such improvements
translate into improved clinical outcomes remain to be determined.
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Is perfect long-term result of continuous-flow LVAD for bridge to
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Introduction: There are many recent reports stating improved long-
term results of continuous-flow LVAD for bridge to transplantation
(BTT) and destination therapy. However, significant adverse events
were not infrequent, some of which may lead to death even in the era
of improved device mechanism and patient management. We analyzed
LVAD implants for BTT indication at our institute, and compared long-
term results between early and recent cases.

Material and Methods: Since November 2007, 100 continuous-flow
LVAD implantations for BTT indication were performed. There were
26 females with an average age of 39.5 years (11 — 64). Primary heart
diseases were non-ischemic dilated cardiomyopathy in 71, ischemic
cardiomyopathy in 9, dilated-phase hypertrophic cardiomyopathy in 8
and others in 12. We examined outcomes after LVAD implantation
focusing on survival and transplant (Tx) eligibility, and compared long-
term results between early implant group (n = 46: November 2007 to
September 2013) and recent implant group (n = 54: October 2013 to
the present time).

Results: Five devices were used such as 34 HeartMate II, 24
EVAHEART, 22 Jarvik 2000, 19 DuraHeart and 1 HVAD. Average
support duration is 555 days (9 — 1405). Twenty-eight patients
underwent heart Tx after 833-day support, 3 were weaned from LVAD
due to functional recovery after 260-day support, 5 experienced device
change without 1 death due to device infection after 728-day support,
7 died after 302-day support and 57 in ongoing support. All Tx patients
were alive but 1 who died from pneumonia 25 months after Tx. There
was no patient who is ineligible for heart Tx among those of ongoing
support at the time of evaluation. Actuarial survivals of patients in early
and recent implant groups were 89.1%, 87.0% and 81.9% at 1,2 and 3
years, respectively, and 100% and 100% at 1 and 2 years, respectively
(p <0.03 by log-rank test).

Discussion: Long-term results of LVAD implantation for BTT
indication in recent years were satisfactory in many centers and perfect
in our institute. We have revised and refined implant techniques and
patient management aiming at prevention of surgical bleeding and less
transfusion, migration of pump and cannulae and prevention of
driveline infection. These refined strategies seemed to have a strong
and favorable impact on recent improvement of long-term results.
Conclusions: Long-term results of continuous-flow LVAD for BTT
indication greatly progressed thanks to refined implant techniques and
patient management. This management strategies may have positive
impact on better heart Tx results.
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Background: Herpes zoster is a significant complication in solid organ
transplant recipients. The data of incidence, medical utilization and
costs of herpes zoster hospitalizations following heart transplantation
in Taiwan is limited.

Methods: Heart transplantation patients with more than 90-day follow
up between 2001 and 2012 were identified by Taiwan National Health
Insurance research database. We used Student’s t test to exam the
difference and Kaplan Meier method to calculate the probability of
developing herpes zoster hospitalizations following heart transplant.
Results: After exclusion of prior heart transplant and follow up less
than 90 days, a total of 702 heart recipients were included with a median
follow up of 42 months. 38 patients (5.4%) developed herpes zoster
hospitalizations; the median time to onset was 14.2 months and overall
incidence was 13.4 cases per 1000 person-years. There was no gender
difference of incidence but older recipients (age > 55 years old while
heart transplantation) had high occurrence of herpes zoster
hospitalizations (p<0.01). Of these 38 recipients with 50 herpes zoster
hospitalizations, the average of total medical cost was $118,994 NTD
(3,606 USD) and mean length of stay was 13.4 day. Fees of drug and
room accounted for 54 % of total medical cost (34.3% and 20.0%,
respectively). Twenty-seven of the herpes zoster hospitalization
episodes (54.0%) were treated with acyclovir. Older recipients (age >
55 years old while heart transplantation) had longer stay in hospital
(p=0.03) but not total medical cost.

Conclusion: Older recipients have higher incidence and need more
medical utilization for herpes zoster hospitalizations. Further strategies
against herpes zoster infection after heart transplantations are crucial.
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Metabolic profile of donation after circulatory death hearts
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Aim: Donation after Circulatory Death (DCD) hearts have been shown
to be viable after appropriate period of resuscitation on ex-vivo
reperfusion circuits. These hearts were subsequently transplanted, and
short term outcomes appear to be equivalent to brain dead (BD) heart
transplants. Ischaemic events in the peri-mortem period cause
considerable metabolic derangements which possibly impact cardiac
reconditioning. Hence we aim to understand cardiac metabolic demands
during early ex-vivo perfusion in order to limit ischaemic reperfusion
injury (IRI) and improve functional recovery in DCD hearts.
Method: Landrace pigs (n=12) were anaesthetised and asphyxiated
until circulatory arrest, followed by a stand-off period of Smins. Blood
collection and preservation flush occurred prior to explantation and
installation on the ex-vivo device. Blood samples at baseline, following
circuit priming, and every hour thereafter were taken. Arterial pH,
haematocrit (Het) and electrolyte profile (K+, Ca2+, and HCO3-) were
measured using an I-Stat analyser.

Results: All results are presented in table below.

Warm ischaemic time (WIT) and back-table time (BTT) was 21 +/- 5
and 29 +/- 6 min for the heart. The average blood volume collected was
1.6L: 1:1 dilution with Krebs resulted in significant hemodilution (from
23 +/- 5% to 15 +/- 6%) and hypocalcemia (1.30 +/- 0.15 to 0.64 +/-
0.32mM). This resulted in sub-optimal cardiac contractile recovery
despite a favourable lactate profile. Changes in [Ca], [HCO} worsens
overtime due to consumption, unless externally replaced. In contrast, a
rise in [K] with circuit priming is partially corrected following heart
installation. There is considerable alkalosis when introducing blood to
the priming solution (500mls Krebs solution + Gelofusine) but this is
overcompensated with acidosis when the heart is initially installed on
the ex-vivo circuit. However, this acidosis is corrected overtime.
Conclusion: In porcine model, significant biochemical derangement
occurs from the time of withdrawal. In addition to the dilutional effect
of the priming solution, there is consumptive trend overtime unless
externally replaced. Correction by the organ is limited and requires
stringent replacement to ensure adequate recovery.

University of New South Wales
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Low molecular weight heparine as alternative anticoagulation
therapy in patients with left ventricular assist devices

Ozgur Ersoy!, Bahadir Giiltekin', Arbér Kutllovci?, Ilknur Akkaya!,
H. Tankut Akay', Atilla Sezgin'.

"Department of Cardiovascular Surgery, Baskent University, Ankara,
Turkey; 2Department of Cardiac Surgery, University of Prishtina
Hasan Prishtina Faculty of Medicine, University Clinic Centre of
Kosova, Prishtina, Kosovo.

Introduction: Anti-coagulation therapy is necessary in patients with
left ventricular assist devices (LVAD). Low molecular weight heparine
(LMWH) in the early post-operative period and oral anticoagulation
(Warfarin sodium) in the late post-operative period are preferred for
most of the patients with LVAD implantations. The aim of this study
was to discuss the use of LMWH in patients with LVAD implantations
who can not use oral Warfarin sodium.

Material and Methods: Thirty seven patients with LVAD
implantations from January 2012 to February 2016 have been
evaluated. Average age of patients is 36,0+24,62 years. We have to use
LMWH for six of the patients. We used LMWH from the early post
operative period for two of them, we started to use LMWH for four of
them after discontinuing Warfarin sodium because of cerebrovascular
accidents or while waiting for emergency heart transplantion list.
LMWH acitvity was monitored by measuring of anti-factor Xa levels
in plasma per week.

Results: Mean effective anti-Xa activity was 0,73+0.19 IU/mL which
was within the defined range of efficacy 0,6 to 1 IU/mL. Mean period
of anti-coagulation time with LMWH was 124 days+63 days
(maximum 184 days, minimum days. There was no observed pump
thrombus and thromboembolic complications. There was only one
patient with gastrointestinal bleeding required an intervention.
Conclusion: Our results show that use of LMWH has constant
biological efficacy and can be an alternative of anticoagulation therapy
for long time, but more studies are needed to be assure.

324.12

Hospital readmissions after left ventricular assist device
implantation

Christian Heim, Nattipong Mekkhala, Markus Kondruweit, Michael
Weyand, Rene Tandler.
Cardiac Surgery, University of Erlangen, Erlangen, Germany.

Objectives: The number of patients provided with a continuous flow
left ventricular assist device (LVAD) is steadily increasing. So far, little
is known about health care resource utilization in the long term.
Therefore the aim of this study was to analyse unplanned hospital
readmissions of patients after LVAD implantation.

Methods: We analysed the clinical course of 62 patients who
underwent continuous flow LVAD implantation (HeartWare HVAD or
BerlinHeart Incor) between January 2010 and December 2014 and were
followed up in our outpatient care unit. The cause of readmission,
timing after LVAD implantation, and length of hospital stay were
evaluated.

Results: 41 of 62 patients were readmitted 78 times (1.9 times/patient)
until the end of follow up (cut off 08/31/2015). The median follow up
after LVAD implantation was 17.5 months. The main causes of
unplanned readmissions included neurological events (10% stroke and
8% ICB), assist device associated infections (12%), haemorrhage and
gastrointestinal bleeding (13%) and device thrombosis (6%). Other
causes included non-device related infections (11%). Analysis of device
specific cause of hospital readmission revealed a trend of
gastrointestinal bleeding and device thrombosis in HeartWare patients
and stroke and haemorrhage in BerlinHeart Incor patients. Interestingly,
readmissions did not significantly influence long-term survival in a
negative manner (6.8% mortality [pts. without readmission] vs. 13.2%
mortality [pts. with readmission]; p=.65).

Conclusion: Main causes of readmission after LVAD implantation
included neurological events and bleeding. Interestingly, readmissions
did not significantly influence long-term survival in a negative manner.
Multiple readmissions of a single patient with the same clinical pattern
might bias the analysis. Further investigations appear attractive to
analyse health care resource utilization after LVAD implantation.
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Prior clotting events as predictor of post LVAD morbidity and
mortality

Justin Johannesen?, Jabar Whittier', Matthew Carazo', Scott Feitell',
Theresa Rowe', Wade Fischer®, Shelley Hankins', Howard J.Eisen'.
!Cardiology, Drexel University College of Medicine, Philadelphia,
PA, United States; *Internal Medicine, Drexel University College of
Medicine, Philadelphia, PA, United States; *Cardiothoracic Surgery,
Drexel University College of Medicine, Philadelphia, PA, United
States.

Introduction: Bleeding, pump thrombosis, and other thromboembolic
events remain among the most feared post implantation complications
for patients receiving LVADs. Despite these concerns, a patient’s
coagulopathy history is rarely discussed when patients are presented as
potential candidates for device implantation. This project aims to
determine if patients with previous histories of clotting are more prone
to these post LVAD complications.

Methods: A retrospective chart review of 46 patients who received
Heartmate II LVADs from 2008-2013 in a single university transplant
center was performed. These patients were sorted into those who had
no history of clotting events and those who did. Clotting events
included PE, DVT, LV/LA thrombus, thrombophlebitis and CVA. The
two groups were then examined to determine which group suffered
more post LVAD complications including hemorrhage, pump
thrombosis, death within 6 months, stroke and MI.

Results: Of a total of 46 patients, 12 had a history of previous clot while
34 did not. Seventeen patients had an adverse event post LVAD
implantation. Of those 17 patients, nine had a history of prior clot. In
our analysis we found a significant relationship between history of clot
and adverse LVAD outcome (p = .004, OR 9.75, 95% CI 2.11-44.9).
Conclusion: Despite a limited number of patients, our results showed
a statistically significant difference in post LVAD complications
between those patients with prior clotting events and those without.
While future larger studies are warranted, these results would argue for
different coagulation parameters in patients with histories of clotting.

325.1

Outflow reconstruction using the homologous venous grafts in
living donor liver transplantation: Experience at the University
of Tokyo Hospital

Nobuhisa Akamatsu'-2, Sumihito Tamura'?, Yoshihiro Sakamoto?,
Kiyoshi Hasegawa?, Norihiro Kokudo?.

ITissue Bank, The University of Tokyo Hospital, Tokyo, Japan;
*Artificial Organ and Transplantation Surgery Division, Department
of Surgery, University of Tokyo, Tokyo, Japan.

Back ground: It is well accepted that not only the actual graft volume
but also the uncongested volume of it is a key issue for the successful
LDLT. Therefore, congested area should be minimized to the possible
extent. Reconstructing the MHYV tributaries, IRHV or caudate vein are
important with this aspect, however, direct anastomosis between these
vessels to IVC requires the technical difficulty and prolongs warm
ischemic time. To overcome these problems, we have reported several
innovations in the reconstruction of these veins at the bench surgery,
utilizing the cryopreserved homologous veins (Figure 1).

Method: We have performed 462 adult LDLT. Of these 55% of the
donors underwent right liver resection, 39% with left liver resection,
and 7% with posterior liver resection. We routinely use the
cryopreserved vein grafts for the outflow reconstruction, and herein
present our way of venous reconstruction in LDLT.

Results: Left liver graft and right liver graft is equal in terms of short-
and long-term outcome, provided the proper graft selection algorithm.
90 days mortality rate was 5%. The incidence of severe complications
(Clavien Grade IIIb and more) was 38%. The incidence of outflow
obstruction requiring interventional or surgical treatment was 1% in the
left (2/179) and 2% in the right liver (6/257), respectively. Regarding
the patency of the reconstructed veins, LHV MHV and RHV can
achieve nearly 100% patency. On the contrary, venous tributaries such
as V5, V8, and IRHV will be frequently occluded in postoperative
course. V5 is the worst, about 60% will be occluded; V8 is the second,
about 40% will be occluded; and IRHV is the best with over 80%
patency. Among reconstructed venous tributaries of right liver graft,
IRHYV has the best patency (Figure 2).
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Conclusion: In conclusions, outflow reconstruction is a key for the
successful results. Cryopreserved vein graft is useful for the
reconstruction.
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Outcome of living donor liver transplantation using right liver
allografts with multiple arterial supply

Kyo Won Lee', Min Jung Kim?, Sanghoon Lee!, Nuri Lee!, Chan
Woo Cho!, Kyeong Sik Kim!, Seounghyun Kim!, Ji Soo Lee!, Jong
Man Kim', Gyuseong Choi', Jae-Won Joh'.

"Department of Surgery, Samsung Medical Center , Seoul, Korea;
2Department of Surgery , Jeju National University Hospital , Jeju,
Korea.

Introduction: Partial liver graft with multiple hepatic arterial (HA)
stumps can be faced in 10% of living donor liver transplantation
(LDLT). In these cases, a smaller HA may elicit hepatic artery
thrombosis. Therefore, whether to reconstruct all HA stumps on a graft
is an ongoing debate. This study was designed to validate the safety of
partial reconstruction of multiple HAs in LDLT using right lobe graft.
Method: From January 2000 to June 2014, 1149 patients underwent
LDLT procedures at the Samsung Medical Center. Among them, 30
cases of LDLT using right lobe graft with multiple HA stumps and 149
cases of LDLT using right lobe graft with single HA sampled from
database were enrolled. These cases were divided into three groups:
single HA group (Group 1, n = 149), multiple HAs with total
reconstruction (Group 2, n = 19), and multiple HAs with partial
reconstruction (Group 3, n = 11). Biliary complication rate, HA
complication rate, patient survival, and graft survival were compared
among groups. Partial reconstruction was performed only when there
was pulsatile back-bleeding after larger HA reconstruction and
sufficient intrahepatic arterial flow was confirmed by Doppler
ultrasound (DUS).

Result: In Group 2, the median size of donor HAs was smaller (P <
0.001) and the duration of HA reconstruction was longer (P < 0.001).
However, there was no significant difference in biliary complication
rate, artery complication rate, patient survival, and graft survival. Risk
factor analysis revealed that multiple HAs itself and partial
reconstruction of HAs were not related to biliary anastomosis stenosis,
biliary leakage, hepatic artery stenosis, graft survival and patient
survival.

Conclusion: In conclusion, partial reconstruction of HAs in LDLT
using right lobe graft is feasible when intrahepatic arterial
communication is confirmed by pulsatile back-bleeding from the
smaller artery and DUS.
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The effect of anhepatic phase extended by temporary portocaval
shunt on anesthetic sensitivity to desflurane administered at a
constant age-adjusted minimum alveolar concentration and
postoperative cognitive function in patients undergoing living
donor liver transplantation
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"Department of Anesthesiology and Pain Medicine, School of
Medicine, Catholic University of Daegu, Daegu, Korea; *Division of
Hepatobiliary Pancreas Surgery and Abdominal Organ
Transplantation,Department of Surgery, School of Medicine, Catholic
University of Daegu, Daegu, Korea.

Introduction: Anesthetic requirements have been found to be lowest
during anhepatic phase among the three phases of living donor liver
transplantation (LDLT). However, the effect of duration of the
anhepatic phase on anesthetic sensitivity and postoperative cognitive
function has not been investigated when a constant minimum alveolar
concentration (MAC) of inhalational anesthetic agent is administered.
We assessed the anesthetic sensitivity to desflurane administered at a
constant MAC and perioperative cognitive function in patients
undergoing LDLT where the duration of the anhepatic phase was
extended by temporary portocaval shunt (TPCS) to test the hypothesis
that a prolonged anhepatic phase increases the anesthetic sensitivity, in
turn resulting in postoperative cognitive decline.

Materials and Methods: This study was conducted in 67 consecutive
patients undergoing LDLT from February 2014 to January 2016.
Anesthesia was maintained at an end-tidal desflurane concentration,
which corresponds to 0.6 age-adjusted MAC, between the peritoneal
incision and closure. A TPCS was created in select cases, such as severe
adhesions or massive bleeding. Throughout the surgery, bispectral index
(BIS) was maintained below 60 and was averaged at 1-minute intervals.
Mini-mental state examination in the Korean version of the consortium
to establish a registry for Alzheimer’s disease assessment packet
(MMSE-KC) was performed 1 day before and 7 days after the LDLT.
The averaged BIS values of each phase and preoperative and
postoperative MMSE-KC scores were compared between the patients
receiving TPCS (TPCS group) and those who did not (non-TPCS
group).

Results: TPCS was performed in 16 patients (24%). The TPCS
prolonged the duration of the anhepatic phase (125.9 +29.4 versus 54.9
+ 20.5 minutes [mean + standard deviation], P < 0.0001) shortening
that of the preanhepatic phase (80.1 = 38.4 versus 137.2 4+ 27.9 minutes,
P < 0.0001). The averaged BIS values during the three phases were
comparable between the two groups. No significant interval changes in
the averaged BIS value were observed during the three consecutive
phases. Likewise, there were no significant differences in MMSE-KC
score assessed 1 day before and 7 days after the LDLT between the two
groups. The preoperative MMSE-KC scores were unchanged
postoperatively in the two groups.

Discussion: The extension of the anhepatic phase does not seem to
affect the anesthetic sensitivity to desflurane and postoperative
cognitive function according to the insignificant differences in BIS
values during the three phases and perioperative MMSE-KC scores
between the two groups as well as the insignificant interval changes in
BIS values throughout the surgery and cognitive function between 1
day before and 7 days after the surgery.

Conclusion: The prolonged duration of anhepatic phase caused by
TPCS does not influence anesthetic sensitivity to desflurane and
postoperative cognitive function.
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Domino liver transplantation: Technique and outcome
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Aim: Domino liver transplantation (DomLT) using allografts with
metabolic disorders enhances organ utilization but is not well described
in children. Since the documentation of short and long term course of
these patients are critical to decision making about the safety of this
procedure, we reviewed the outcomes of DomLT at a single center.
Methods: All patients receiving DomLT were analyzed retrospectively
with minimum one year follow-up period for patient and donor
characteristics, early and late postoperative complications and patient
and graft survivals. We also reviewed the MSUD (Maple Syrup Urine
Disease) donors of these patients who received deceased donor liver
transplantation at the same time in terms of age, weight, cold ischemia
time, postoperative leucine levels and peak ALT (Alanine
Aminotransferase) levels during postoperative 48 hours.

Results: Between 2007 and 2014, 10 patients underwent liver
transplantation with domino live-donor allografts from MSUD patients.
The indications were progressive familial intrahepatic cholestasis,
cystic fibrosis, congenital hepatic fibrosis, embryonal sarcoma, primary
sclerosing cholangitis, alpha-1-antitrypsin deficiency and chronic
rejection after liver transplantation. All patients and grafts survived.
Median recipient and donor ages were 19.4 and 16.6 respectively. There
was no vascular complication at early postoperative period, one patient
had portal vein thrombosis 3 years after transplantation and meso-Rex
bypass was performed. Small for size syndrome occurred in reduced
left lobe DomLT recipient and managed successfully. Biliary stricture
developed in 2 patients and solved by stenting.

The data and comparison were listed in the Table below

Conclusion: Patient and graft survival in DomLT from MSUD donors
has been excellent at long term follow-up. Metabolic function has been
normal in all recipients on normal unrestricted protein intake. Ischemia
preservation injury based on peak ALT has been significantly decreased
in DomLT recipients. Domino transplant from pediatric and adult
recipients with selected metabolic disease should be increasingly
considered.
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Outcome of partial reconstruction of multiple hepatic arteries in
pediatric living donor liver transplantation using left lateral
section grafts
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Introduction: In pediatric end-stage liver disease patients, the use of
partial liver grafts from adult living donors has been increasing for liver
transplantation due to a shortage of size-matched liver allografts. Partial
liver grafts commonly involve multiple hepatic artery (HA) stumps. In
these cases, a smaller HA may elicit hepatic artery thrombosis (HAT).
Whether to reconstruct all HA stumps on a graft is an ongoing debate.
Methods: This study was designed to validate the safety of partial
reconstruction of multiple HAs in pediatric living donor liver
transplantation (LDLT) cases. From January 2000 to June 2014, 159
pediatric patients underwent LDLT. Among these, ABOi cases, re-
transplantation cases, and right lobe cases were excluded. The
remaining 136 patients were categorized into three groups: single HA
group (group 1, n = 74), multiple HAs with total anastomosis group
(group 2, n = 23), and multiple HAs with partial reconstruction group
(group 3, n = 39). Biliary complication rate, HA complication rate,
patient survival, and graft survival were compared between groups.
Partial reconstruction was performed only when there was pulsatile
back-bleeding after larger HA reconstruction and sufficient intrahepatic
arterial flow was confirmed by Doppler ultrasound (DUS).

Results: In group 2, the median size of donor HAs was smaller (P <
0.001) and the duration of HA reconstruction was longer (P < 0.001).
However, there was no significant difference in biliary complication
rate, artery complication rate, patient survival, and graft survival. Risk
factor analysis revealed that male recipients, bile duct diameter < Smm,
and total duration of operation were risk factors for biliary anastomosis
stricture (BAS). Multiple HAs itself and partial reconstruction of
multiple HAs were not risk factors of BAS.

Conclusion: In pediatric LDLT, partial reconstruction of HAs in a left
liver graft with multiple HA stumps does not increase the risk of BAS
or affect graft survival when intrahepatic arterial communication is
confirmed by pulsatile back-bleeding from the smaller artery and DUS.
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The novel use biodegradable SX-ELLA biliary stent placed by
percutaneous transhepatic aproach for the treatment of biliary
stenosis after liver transplantation
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Introduction: The uncovered self-expandable metal stents placed by
percutaenous transhepatic approach (PTA) was used routinely in our
center for the treatment of biliary stenosis after liver transplantation
(LT) when balloon dilatation was failed. However the rate of
complications thereafter achieved more than 60%. Biodegradable SX-
ELLA biliary stents are available in our center since August 2014 and
no results in LT were published previously in the literature.
Objectives: To evaluate feasibility, safety and outcome of patients
treated with biodegradable SX-ELLA biliary stents placed by
percutaneous transhepatic approach for the treatment of biliary stenosis
after LT in adult and pediatric setting.

Methods: Observational retrospective single-centre study including
adult and pediatric patients underwent a first LT who developed biliary
stenosis (anastomotic or non anastomotic stenosis) treated with
Biodegradable SX-ELLA biliary stents. Once biliary stenosis is
diagnosed by Magnetic Resonance Cholangio-pancreatography the
percutaneous transhepatic balloon dilatation of biliary stenosis is the
first approach in our center, and stenting when the stenosis is not
resolved after two or more procedures. The stent size depends on
balloon size and length of stenosis. The median patient follow-up period
after stent was placed was 14 months (6-19 months).

Results: Between August 2014 and August 2015 ten patients required
a biodegradable SX-ELLA biliary stent by PTA. Six patients were
adults with a median age of 60 (49-68) years-old, the main indication
for LT was HCC (67%) and all of them have received whole graft from
brain-dead donors and the biliary reconstruction was end-to-end in all
cases. Four patients were children with a median age of 1 (1-9) years-
old, the cause of transplant was Wilson disease, hepatoblastoma, biliary
atresia and cholestatic familiar disease and two patients received whole
graft from brain-dead donors and two cases partial graft (split liver and
living donor) being the hepatoyeyunostomy performed in 3 of them.
The biliary complications after LT appeared in a median time of 15 (1-
194) months.

After a median of unsuccessful balloon dilatation of 1.5 (1-4),
biodegradable SX-ELLA biliary stents were placed due to anastomosis
stenosis in 9 cases (with patent artery in 6 patients) and one case was
due to non-anastomotic stenosis. Stents implantations were always
feasible and no immediate major complications occurred in any case.
Three adult patients with arterial thrombosis (30%) presented the
following complications after procedure related to progression of
ischemic cholangiopathy: one cholangitis at 30th day and two stent
obstructions at 63rd and 85th day respectively. None of them required
further surgical treatment.

Conclusions: Biodegradable biliary stents represents a new feasible
option for treatment of biliary stenosis after LT either in adult or
children LT patients with a low early morbidity.
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V5/V8 hepatic vein thrombus after left lobe donation surgery
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Background: Left lobe liver graft has been widely accepted as a
favorable grafts for living donors. However up to date, detailed analysis
is not well performed for potential risks for left lobe donors. We
analyzed the effect of V5/V8 hepatic vein thrombus on left lobe donors
after left lobe donation surgery.

Methods: From February 2004 to November 205, 40 cases of left lobe
donation surgery were performed at Kobe University Hospital. Among
them 35 cases (87.5%) were eligible for the study with CT images.
Preoperative factors (donor age, liver/spleen ratio, % of remnant liver
volume/whole liver volume, middle hepatic vein (MHV) dominancy),
intraoperative factors (bleeding volume, operation time, intraoperative
transfusion), and postoperative factors (AST/ALT/T-bil levels at peak
and day 7, length of hospital stay, remnant liver regeneration at 1 week
and 1 month) were analyzed as a potential risk factor for the formation
of V5/V8 thrombus.

Results: V5/V8 thrombus was detected in 21 cases (60%). Among
preoperative factors, MHV dominancy (p=0.01) was identified as a risk
factor for the formation of V5/V§ thrombus. Among intraoperative
factors, bleeding volume (p=0.02), operation time (p=0.03), and
intraoperative transfusion (p=0.01) were identified as risk factors.
Among postoperative factors, level of day7 ALT was identified as a risk
factor. Postoperative remnant liver regeneration at 1 week and 1 month
did not differ with the existence of V5/V8 thrombus with statistical
difference.

Conclusion: V5/V8 thrombus was identified in 60% of cases after left
lobe donation surgery. Although the existence did not affect
postoperative donor courses, it is now proved that the formation of
V5/V8 thrombus associated with surgical difficulties. To maintain zero
donor mortalities, cautions should be taken for the selection of left lobe
grafts especially for MHV dominant cases.
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Auxiliary partial orthotopic liver transplantation (APOLT): A
safe & effective alternative to orthotopic liver transplantation for
patients with acute liver failure and non-cirrhotic metabolic liver
disease
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Background: In Auxiliary Partial Orthotopic Liver Transplantation
(APOLT), a part of the recipient’s native liver is resected and a healthy
partial graft is implanted orthotopically in its place. It has been used in
selected cases of acute liver failure (ALF) and non-cirrhotic metabolic
liver disease (MLD). In ALF, it acts as a bridge to native liver
regeneration, while in MLD it supplements the native liver with the
missing functional protein thus correcting the symptoms. It is not
universally accepted because of concerns of technical complications.
We present our series of APOLT procedures and discuss the indications,
safety, and outcomes.

Methods: Data of all APOLT procedures performed in our institute
between Sep 2009 and Feb 2016 was retrieved. Indications for APOLT,
operative details, complications, short term and long term outcomes are
reported.

Results: 14 APOLT procedures were performed during the study
period, forming 2% of our overall transplant numbers. Follow-up
ranged from 2 weeks to 75 months.

6 APOLT procedures were performed for ALF. There were 3 children
& 3 adults (Age range 9 months to 31 years). All underwent LDLT-
APOLT (Graft type: left lateral: 2, left lobe:1, right lobe:3) after native
hepatectomy (left hepatectomy:3, right hepatectomy: 3). There were no
early or late technical complications. One patient transplanted for
yellow phosphorus poisoning died 4 weeks after transplant with
multiple organ failure. Of the 5 survivors, two children had good native
liver regeneration and were completely weaned off immunosuppression
while 3 others were stable on immunosuppression.

8 APOLT procedures were performed for MLD (6 children, 2 adult).
Indications were Criggler Najar syndrome type 1 (n=3), propionic
acidemia (n=4) and citrullinemia (n=1). 5 patients underwent LDLT-
APOLT while 2 underwent DDLTsplit- APOLT. All patients underwent
left hepatectomy and received left lateral grafts (n=6) or left lobe grafts
(n=2). All patients needed intra-operative portal flow modulation by
graded portal banding to prevent portal steal. One child with propionic
acidemia developed early HAT, which was managed successfully with
surgical revascularisation. Another child with propionic acidemia
developed recurrence of symptoms secondary to portal steal after 12
months. This was effectively managed by segmental native portal vein
embolization. At followup all 8 patients were in good health with
complete resolution of their original symptoms.

Discussion: Our data shows that APOLT is a safe alternative to
orthotopic liver transplantation for selected patients with ALF. In our
ALF cohort, two patients (33%) had become completely
immunosuppression free. APOLT in MLD ensures adequate backup
native liver function in case of graft related complications thus
improving recipient safety. It also improves living donor safety as a
smaller sized graft, (such as left lateral graft) is sufficient to treat the
metabolic defect even in adult recipients. To our knowledge, this is the
largest reported Asian series outside Japan.

Conclusion: APOLT is a viable alternative to OLT for selected patients
with ALF and noncirrhotic MLD.
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Reducing non-anastometic biliary strictures after donation after
circulatory death liver transplantation, a matter of time?
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Liver Transplantation (LT) from donation after circulatory death (DCD)
is associated with increased non-anastomotic biliary strictures (NAS)
and graft loss. Donor and recipient demographics, transplant and
outcome data were compared between recipients with NAS (NAS+)
and those without (NAS-) in a cohort of 61 consecutive DCD-LT
(01/2003-12/2013). Risk factors for NAS occurring <ly after DCD-LT
were identified in multivariate regression. Median (IQR) is given.
13/61 developed NAS. Incidence of NAS decreased over time (30% in
2003-2010, 15% in 2011-2013) in parallel with a decrease in cold
ischemia time (CIT) [6.8h (5.5-8) in 2003-2010, 5.4h (4.75-6.4) in
2011-2013, p=0.002]. Donor and recipient age and gender, warm
ischemia time [NAS+ 20min (15-29) vs NAS- 22min (16-28), p=ns],
donor peak AST/ALT did not differ. NAS+ had a higher DRI [3.01
(2.86-3.49) vs 2.67 (2.37-3.05), p=0.031], longer CIT [7.3h (5.95-8.52)
vs 5.6h (4.97-6.75), p=0.004] and anastomotic time [S5min (46.5-60.5)
vs 46min (42-52.5), p=0.038]. NAS occurred more frequently in grafts
exposed to CIT>5h vs CIT<5h (26.5% vs 0%, p=0.054). Peak ALT
post-LT was higher in NAS+ vs NAS- [1114IU/L (745-1566) vs
645IU/L (318-1087), p=0.019]. No difference in early allograft
dysfunction (NAS+ 23.1% vs NAS- 20.8%, p=ns) or acute kidney
injury was observed. The need for re-LT and endoscopic biliary
intervention was higher in NAS+ vs NAS- (7.7% vs 0% and 84.6% vs
10.4% respectively, p<0.0001). One year censored graft and patient
survival were similar between NAS+ and NAS- (84.6% vs 89.6%,
92.3% vs 91.7% respectively, p=ns). NAS did not influence the risk of
death (HR:1, 95%CI:0.28-3.6) or graft loss (HR:1.62, 95%CI:0.57-4.6).
CIT was the only independent risk factor of NAS (HR:1.42,
95%CI:1.06-1.92). Even with overall short CIT (5.78h, 5.13-7.13), the
risk for NAS development in the 1st year post-transplant increases 1,42
times by every additional hour of CIT. In the absence of interventions
that might directly prevent NAS, active efforts to maximally reduce
CIT in DCD-LT are essential.
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Liver stiffness measurement using acoustic radiation force
impulse (ARFI) in living and deceased donor orthotopic liver
transplantation patients
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Nihan Haberal Reyhan?, Gokhan Moray?, Mehmet Haberal®.
'Radiology, Baskent University, Ankara, Turkey; Pathology, Baskent
University, Ankara, Turkey; *General Surgery, Baskent University,
Ankara, Turkey.

Background: Acoustic Radiation Force Impulse (ARFI) elastography
is a new technology that provides numerical measurements (wave-
velocity values) of tissue stiffness. It has been shown that ARFI is a
reliable technique for diagnosing and excluding liver cirrhosis.
However, the value of the ARFI technique is not yet well established
in the clinical management of liver transplantation patients. The aim of
this study was to evaluate the diagnostic efficiency of the ARFI
technology of the assessment of fibrosis in orthotopic liver
transplantation patients.

Materials and Methods: We enrolled 28 orthotopic liver
transplantation patients (living and deceased donor), whose biopsy
decision has been given clinically due to posttransplantation
dysfunction, prospectively. ARFI elastographic measurements were
applied before the biopsy or within three days after the biopsy, by two
radiologists. Ten measurements in segment III-IV on the left lobe graft
and segment VII-VIII on the right lobe graft could be obtained,
avoiding large vessels or bile ducts. The measurements were performed
about 3 cm in depth from the surface of the liver.

After the core needle liver biopsy, specimens of the patients were
analyzed by an experienced pathologist, according to the modified
Ishak scoring system. The measurements of ARFI sonoelastography
and the results of pathology specimens were compared with the
nonparametric Kruskal Wallis test (with Conover-Dunn multiple
comparison test). The statistical significance was set at p<0.05.
Results: Orthotopic liver transplantation were deceased-donor in 5
patients (17.9%), and from living donor in 23 patients (82.1%). A total
of 28 biopsies, 4 of fibrosis score were evaluated as FO (14.3%), 16 of
fibrosis score were evaluated as F1 (57.1%), 4 of fibrosis score were
evaluated as F2 (14.3%) and 4 of fibrosis score were evaluated as F3
(14.3%). There were no specimens which fibrosis score evaluated as
F4, F5 or F6. The ARFI measurements mean was calculated 1.4+0.07
in FO, 1.74+0.57 in F1, 2.19+0.7 in F2 and 2.18+0.35 in F3. There were
no significant correlation of mean ARFI values between the FO vs F1
and FO vs F2 stages (p= 0.956, p=0.234, respectively). A statistically
significant correlation of mean ARFI values was found between the FO
and F3 fibrosis stages (p=0.046).

Conclusions: ARFI imaging is a promising screening test for detecting
significant liver fibrosis (>F3 in modified Ishak scoring) in living or
deceased donor orthotopic liver transplantation patients.
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Efficacy of acoustic radiation force impulse (ARFI) elastography
for predicting post-transplant clinical outcomes in living donor
liver transplantation

Koji Natsuda, Akihiko Soyama, Mitsuhisa Takatsuki, Masaaki
Hidaka, Takanobu Hara, Tota Kugiyama, Hajime Imamura,
Zhassulan Baimakhanov, Satomi Okada, Shinichiro Ono, Amane
Kitasato, Tamotsu Kuroki, Susumu Eguchi.

Department of Surgery, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Japan.

Introduction: Although time-zero biopsy has been reported to predict
adverse clinical outcomes after liver transplantation, the results will be
known after transplantation. Recently, acoustic radiation force impulse
(ARF]I) elastography is widely used for evaluating liver fibrosis. The
aim of this study was to evaluate the efficacy of preoperative ARFI
elastography for evaluating a quality of the graft and clinical outcomes
in living donor liver transplantation (LDLT).

Patients and Methods: Seventy-four LDLT donor candidates s in
Nagasaki University Hospital between August 2010 and August 2015
who preoperatively underwent ARFI elastography were enrolled in this
study. Velocity of shear wave (Vs) value of the right lobe was measured
by ARFI elastography, and we conducted following analyses: 1,
correlation between Vs and the age of donors, 2, correlation between
Vs and fibrosis staging of time-zero biopsy, 3, correlation between Vs
and the regeneration rate of remnant liver (liver volume 1 month after
LDLT/ expected remnant liver volume), 4, correlation between Vs and
1-year survival rate.

Results: The median of Vs was 1.05, and range was 0.73-1.93. 1. There
was no significant correlation between Vs and the age of donors. 2. The
number of FO/F1/F2 in time-zero biopsy were 59/14/1, respectively.
The Vs of FO and F1/2 were 1.05 and 1.08 (N.S.). 3. We used two Vs
cut-off values those were previously reported (Sporea et al. Eur J
Radiol. 2012): 1.19 (equal to F1) and 1.33 (equal to F2). And all patients
were separated by graft types, right lobe graft (RLG, n=29) and
extended left lobe graft (ELLG, n=45). In RLG, the median Vs lower
or higher than 1.19 (n=25, 4) and 1.33 (n=27, 2) were 2.27 and 1.60 (P
<0.01),2.22 and 1.77 (P =0.13), respectively. And in ELLG, the median
Vs lower or higher than 1.19 (n=34, 11) and 1.33 (n=40, 5) were 1.30
and 1.27 (P =0.35), 1.31 and 1.18 (P <0.05), respectively. 4. One year
survival rate of the recipients in the same category in section 3 were
compared by log-rank test. One year survival rate lower or higher than
1.19 and 1.33 were 84.2% and 65.2% (P =0.09), 82.7% and 57.1% (P
<0.05), respectively.

Discussion: Despite significant correlation between Vs and clinical
outcomes, Vs was not correlated with donor age and the zero-biopsy.
Hence, Vs was considered an independent predictor of post-transplant
clinical outcomes.

Conclusion: The grafts with preoperative high Vs value resulted in
poorer graft regeneration and worse short-term survival of recipient
despite no differences in time-zero biopsy. Preoperative ARFI
elastography might be an useful tool for predicting post-transplant
clinical outcomes. ARFI elastography was considered an effective
examination for preoperative evaluation in LDLT.
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Early enteral feeding after living donor liver transplantation
prevents infectious complications: A prospective pilot study

Jong Man Kim', Kyung-Sik Kim!, Nuri Lee!, Chan-Woo Cho!, Hyun
Jung Kim!, Sung-Hye Kim?, Miyong Rha?, Gyu-Seong Choi', Choon
Hyuck D.Kwon', Jae-Won Joh!, Suk-Koo Lee'.

"Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea; 2Department of
Dietetics, Samsung Medical Center, Seoul, Korea.

Background: Infectious complications, including bacteria, virus, and
fungus, often occur after liver transplantation and are the most frequent
cause of in-hospital mortality. The present study prospectively analyze
the effect of early enteral feeding in patients after living donor liver
transplantation (LDLT).

Methods: Between January 2013 and August 2013, 36 patients
underwent LDLT. These patients were randomly assigned to receive
enteral formula via nasointestinal feeding tubes (EN group, n=17) or
maintenance on intravenous fluid until oral diets were initiated (control
group, n=19). All patients completed the study.

Results: The pretransplant and perioperative characteristics of patients
did not differ between the two groups. The incidence of bacterial
infection was significantly lower in the EN group (29.4%) than in the
control group (63.2%) (P=0.043). Additionally, the incidence of bile
duct complications in the EN group was lower than in the control group
(5.9% vs. 31.6%, P=0.041). Multivariate analysis showed that early
enteral feeding was closely associated with bacterial infections (odds
ratio, 0.178; P=0.041). There was no statistically significant difference
in nutritional status between the two groups. There were no cases of in-
hospital mortality.

Conclusion: Early enteral feeding after LDLT prevents post-transplant
bacterial infection, suggesting the possibility of a reduction of in-
hospital mortality as a result of decreased infectious complications.
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Auxiliary partial orthotopic liver transplantation versus
heterotopic auxiliary partial liver transplantation — single center
experience

Kohei Miura, Takashi Kobayashi, Zhengkun Zhang, Daiki Soma,
Yuki Hirose, Hirosuke Ishikawa, Tomohiro Katada, Taku Ohashi,
Kazuyasu Takizawa, Kabuto Takano, Jun Sakata, Toshifumi Wakai.
Division of Digestive and General Surgery, Niigata University
Graduate School of Medical and Dental Sciences, Niigata, Japan.

Introduction: Small-for-size is a major obstacle in adult living donor
liver transplantation (LDLT). Renal dysfunction is also a direct
complication which affect to prognosis after LDLT. We have
successfully performed auxiliary partial living donor liver
transplantation for recipients with end stage liver disease. The aim of
this study was to evaluate this procedure by comparing auxiliary
partial orthotopic liver transplantation (APOLT) with heterotopic
auxiliary partial liver transplantation (HAPLT).

Methods: The clinical records of eight patients who underwent
auxiliary partial living donor liver transplantation from March 2000
to May 2009 were analyzed. In these patients, four underwent
APOLT and the other four underwent HAPLT. We compared the
clinical outcomes including characteristics of recipients and donors,
intraoperative findings, and postoperative findings of these two
different procedures.

Results: The primary disease of the patients were fulminant hepatitis
3, alcoholic liver cirrhosis 1 in APOLT, and fulminant hepatitis 3,
primary biliary cirrhosis 1 in HAPLT. Mean age and MELD score of
the patients were 35 years vs 57 years, and 27 vs 27 respectively
(APOLT vs HAPLT). Child-Pugh grade was C in all 8 cases. Blood
type was identical 3, compatible 1 in APOLT and identical 2,
compatible 2 in HAPLT. Partial liver graft was right lobe 2, left lobe
2 in APOLT, and left lobe in all cases in HAPLT. Mean graft-to-
recipient weight ratio (GRWR), operation time, and blood loss were
0.79% vs 0.73%, 917 min vs 825 min, and 39764 ml vs 18943 ml
respectively. In APOLT, 2 of 4 (50%) patients were alive (96, 144
months) and 1 case achieved free of immunosuppression after
sufficient recovery of the native liver. One was lost at 6 years after
operation because of intraabdominal infection, and the other was lost
at 10 months after surgery because of sepsis. In HAPLT, only 1 of 4
(25%) patient was alive (168 months). One was lost at post-operative
day (POD) 3 because of cytomegalovirus pneumonia and the other 2
were lost because of hypoxic encephalopathy at POD 28, aspiration
pneumoniae at 15 months after operation.

Conclusions: In APOLT, the age of recipient tended to be younger
and the amount of bleeding tended to be larger than in HAPLT.
Although auxiliary partial living donor liver transplantation might be
a choice as an aid for severe liver failure cases such as small-for-size
or renal dysfunction, further study was required to find appropriate
indication for treating them.
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What keeps TTS members up at night? Preliminary results of an
international ethics survey
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University, Tel Aviv, Israel; ‘Hamad Medical Corporation, Doha,
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Introduction: Professionals working in the field of transplantation may
confront a number of ethical issues in their daily practice. Previous
studies have explored professional attitudes concerning specific issues,
but not the prevalence of such issues. We report here selected findings
from a cohort of Transplantation Society members who were early
participants in an international survey of transplant professionals
investigating their experiences of ethical issues.

Methods: An invitation to participate in an online survey (hosted by
SurveyMonkey) was emailed to all members of The Transplantation
Society (TTS). Available in English and Spanish, the questionnaire
included items assessing members’ experience of ethical concerns or
dilemmas in seven categories (living donation; deceased donation;
organ allocation and transplantation; organ trading and transplant
tourism; healthcare funding; research and publications; professional
interactions).

Results: During the first five days of data collection, 163 participants
representing 40 countries were recruited who identified as a member
or possible member of TTS. The majority were physicians (41%) or
surgeons (35%), male (70%), and from North America (38%; 22%
Europe; 16% Latin America; 9% Oceania; 7% Asia; 4% Middle East;
4% Africa). 78% of participants reported experience of ethical
dilemmas in the field of living organ donation (LD); of those reporting
concerns about specific categories of LD (n=123), 68% were concerned
about young adults, 42% about non-residents who travelled to donate,
and 40% about donors who lack insurance or have limited access to
healthcare. 61% of participants reported experience of dilemmas in
deceased donation; of whom 46% identified extended criteria donors
and those with potentially transmissible diseases as raising ethical
concerns. Participants reported experience with ethical issues
concerning waiting lists, selection and organ allocation(93%); organ
trading, transplant tourism or financial incentives for donation(37%);
healthcare funding (44%); research or publications(33%); and
interactions with colleagues (56%). 47% reported experiencing an
ethical dilemma in the last year (46% had not; 7% preferred not to
answer). See Table 1 for a list of issues commonly experienced within
each category. Respondents identified follow up care of living
donors(39%), equity in access to transplantation in developing
countries(36%), and financial incentives for living donation(35%) as
the most important issues for TTS to address. Priority activities were
development of guidelines for management of specific ethical
issues(63%); educational and training resources in clinical ethics(60%);
position statements on key ethical issues in transplantation(56%).
Conclusions: These preliminary findings suggest that TTS members
commonly experience a range of ethical concerns in their professional
practice, and identify potential areas of need for professional guidance
in transplant ethics.
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GPS-Enabled smartphone integration into digitalDonor
electronic donor record produces double-digit increase in
donation by ensuring rapid response to assist donor families and
physicians
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Organ donation authorization and organ transplantation are most
successful in regions and programs with dedicated, trained, specialized,
professional organ recovery staff who are available to collaborate with
hospital staff and MDs and meet with families when they are the critical
decisions of continued care are being made. However the very low
frequency of brain dead donation opportunities prevents scheduling
these staff at each potential donor hospital 24 hours per day. Thus, most
donation programs dispatch staff in combinations of scheduled rounds
and individual case referral response. In a well-staffed and well-
scheduled recovery program this methodology ensures timely
availability 80-90% of the time. However, families in crisis are often
unbound by clocks and workday schedules and can appear at the
hospital at any time. Further, the combination of the increase in DCD
donor candidates and economic and resource contention that prompts
hospitals and MDs to discontinue “terminal” care has resulted in doctor-
family end of life conversations earlier than in years past.

Thus, OPOs must adapt their potential donor referral response practices
to ensure early detection, collaboration with hospital staff, and
availabilty to families. At OneLegacy in Los Angeles, California, whcih
serves a populaiotn of 19.5 million, 210 donor hopsials, and 11 local
transplant centers, this challenge has been addressed with a combination
of human and technological innovations in referral repsonse that has
increased donation from 418 donors per year to 460, independent of
increases inautorizaiton rates.

The first of these innovations was recruiting and training dedicated
Referral Response Coordinators, who routinely are Emergency Medical
Technicians who are trained to be “first responders” to potential donor
referrals.

The second innovation was to re-train hospitals to refer cases, not at a
specific Glasgow Coma Scale number, but rather any time a patient has
a sever neurological injury and is on a ventilator.

The third innovation is the creation of “geo-fences” around each donor
hospital that allows OPO supervisors to monitor the presence of each
OPO staffmember who is approaching a donor hospital and coordinate
the activities of different OPO specialists. This coordination is made
possible through the OneLegacy Electronic Donor Record and its
“digitalDonor Response” module that identifies individual staff on-
screen and visbile to our donation team as soon as they arrive at the
donor hospital, lets the staff know who they will be working with, and
identifies other potential donor referrals in the hospital. The system
makes the entire donor record immediately available to all OneLeacy
staff, faciltiating a common understanding of the state of the case. This
allows the Supervisor and Administrator on-call and the Intensivist on-
call to collaborate with the coordinators, ensure they are available to
treating MDs, hospital staff, and most of all families; and enables the
supervisors to re-deploy staff to meet wiht hospital, MD and family
whenever they are ready to address the donation opportunity. SInce
digitalDOnor Response was deployed in late 2014, OneLegacy has seen
a 10%/ 40+ donors per year.

This combination of technological and human resource investment has
enabled OneLegacy to facilitate more than 100 additional transplant sin
teh past year and is scalable to any organ recovery program.
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Living liver donors may under-report mental health
comorbidities

Hillary Braun', Garrett R.Roll%, John PRoberts?, Nancy L.Ascher?.
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Francisco, United States; “Department of Surgery, University of
California, San Francisco, San Francisco, United States.

Introduction: Psychiatric implications are the focus of many concerns
about living organ donation. At UCSF, potential donors first complete
a screening questionnaire that addresses medical history, current
medications, and a review of systems. Once donors pass the initial
screen, they are interviewed by an independent living donor advocate
(ILDA) and/or social worker (SW). Donors deemed to be at increased
psychological risk are subsequently evaluated by the consulting
psychiatrist. The purpose of this study was to examine the prevalence
of psychiatric comorbidities in our living liver donors and to determine
the relationship between self-reported conditions and those identified
during interviews with medical professionals.

Materials and Methods: We conducted a retrospective chart review
of living liver donors at UCSF from January 2012-February 2016. Basic
demographic data was obtained. Screening questionnaires were
reviewed to determine whether the donor disclosed current or prior
psychiatric conditions and/or psychiatric medications. Documented
medical and social histories along with SW, ILDA, and psychiatry notes
were reviewed for past psychiatric history, past psychiatric medications,
current psychiatric diagnosis, current psychiatric medications, and
current or prior therapeutic relationship with a psychiatrist or
psychologist. Data are presented as median (interquartile range (IQR))
and differences were evaluated using Wilcoxon rank sum tests.
Results: 72 patients underwent living donor hepatectomy at our
institution between 2012-2016. Donors were 53% female (38/72) with
a median age of 32.7 (16-49.4) years. On self-reported questionnaire,
14% (10/72) of donors disclosed a current/prior psychiatric condition
and 11.1% (8/72) reported psychiatric medication use. According to
chart documentation, 33% (24/72) of donors had a current or prior
psychiatric condition, 24% (17/72) had previously required psychiatric
medication, and 39% (28/72) had seen a psychiatrist or psychologist at
some point prior to donation (Figure 1).

At the time of donation, 24% (17/72) of donors had an Axis I
psychiatric diagnosis, 8% (6/72) were on psychiatric medication, and
9.7% were in a therapeutic relationship. Of those with an Axis [
diagnosis, 35% (6/17) reported a psychiatric condition on screening
questionnaire. One hundred percent (6/6) of donors on psychiatric
medications at the time of donation reported the medication previously.
There was no significant association between psychiatric diagnosis and
gender (p=0.867), relationship to recipient (related vs. unrelated,
p=0.271), or marital status (p=0.402).

Discussion and Conclusion: Potential living donors appear to under-
report psychiatric conditions at the time of screening. This may be due
to concern over candidacy for donation. These findings underscore the
critical importance of thorough mental health screening carried out via
in-person interviews prior to donation. It will be vitally important to
examine the relationships among pre-donation psychiatric condition,
post-operative course, and any complications.
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Kidney transplant patient preferences and trade-offs for
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Background: Patient preferences in clinical decisions are increasingly
relevant, yet transplant patient perspectives through structured,
quantified preference elicitation methods are unknown. We aimed to
evaluate preferences and trade-offs patients may accept to avoid adverse
outcomes of long-term immunosuppression.

Method: Preferences and trade-offs between graft duration and the risk
of dying, cancer, cardiovascular disease (CVD), diabetes, infection,
anxiety/depression, diarrhoea/nausea, and weight gain, was assessed
using a best-worst scaling survey. Participants, recruited from three
clinics, were shown 10 scenarios with varying outcome probabilities
and years of graft duration and asked to choose best, next-best, worst
and next-worst outcomes. Responses were analysed with multinominal-
logit models.

Results: Ninety-three patients (age 18-69 years, transplant duration
0.9-31 years) completed the survey. The least desirable outcome was
graft loss after one year with a preference value of 0.0 (95% CI: -
0.05,0.05) and worse than any other outcome including 100% risk of
dying with a preference value of 0.19 (95%CI:0.13,0.24). The most
desirable outcome was a 0% risk of dying before graft loss with a
preference value 1.0 (95% CI:0.92,1.08) which was more important
than all other outcomes including 25 years of graft survival with a
preference value 0.8 (95% CI:0.64,0.78). A low risk of CVD, cancer
and serious depression/anxiety is of equal or greater importance to 15
years of graft duration. A high risk of serious adverse outcomes is
equivalent to 5 to 15 years graft survival. Preferences varied with age,
gender, comorbidities, years on dialysis years since transplant duration,
and number of transplants. To achieve zero risk of cancer, dying, and
anxiety/depression participants were willing to trade 3.1
(95%CI:2.10,4.69), 1.66 (95%CI:1.12,2.51), 1.21 (95%CI:0.82,1.83)
years of graft survival, respectively, while to achieve a 10% risk,
patients were willing to trade less than 1 year of graft survival for all
adverse outcomes.

Conclusion: Elicitation of preferences and trade-offs for outcomes after
transplantation has demonstrated a focus on long-term adverse
outcomes that tend to be poorly addressed in clinical trials. This limits
the ability for clinicians to effectively engage with patients in
developing individualized care. Graft survival of 15 years represents a
‘tipping’ point in terms of the relative importance of adverse outcomes
compared to duration of graft survival. Beyond 15 years, a low risk of
CVD, cancer and serious depression/anxiety is of equal or greater
importance than graft survival, while high risks of serious adverse
outcomes including dying, are equivalent to (i.e. as bad as) graft
survival of 5 to 15 years. The willingness to trade years of graft survival
to avoid serious adverse outcomes is contingent on achieving a low,
essentially zero risk of the adverse outcome.
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South Africa (SA) is a low-to-middle-income country of great
complexity and diversity. It is multi-lingual™ and multi-cultural,
characterised by significant socio-economic disparities'? and SA people
hail form a plethora of backgrounds. All these factors bring themselves
to bear in the healthcare setting, and organ transplantation is no
exception. A small number of transplants are performed across SA
annually, but the country is faced with very low donor numbers relative
to other parts of the world. Often, low donor numbers in SA are
generalised to religious beliefs or cultural practices which are said to
be fundamentally in opposition to the notion of organ donationl3}8.
This research challenged these assumptions, by exploring other
potential explicators for low donor numbers, and associated ethical
issues, in the unique SA context.

The study took place across 6 institutions using qualitative methods.
Thirty in-depth interviews with transplant professionals, two focus
groups with coordinators, two interviews with cadaver donor families,
and one focus group with living kidney donors were conducted.
Thematic analysis was undertaken.

Hospital staff and members of the public were found to sometimes be
suspicious of biomedicine, and a perception that donors may be killed
for their organs was held amongst both these groups. At the bedside,
this translated into healthcare staff possibly influencing the family of a
potential donor against organ donation before the transplant coordinator
arrived. This could lead to bias and negatively affected meaningful
informed consent. Suspicions about biomedicine and transplant were
additionally complicated by sensational reporting of transplant
happenings in the SA media, which further diminished trust in the
institution. Socio-economic challenges in accessing healthcare were
highly relevant, and sometimes resulted in a failure to identify potential
donors. Moreover, even when they were in the system, it was found
that physicians may be unwilling to refer brain-dead patients as
potential donors, as this was seen as an admission of failure to fulfil
one’s professional duty to ‘cure’ the patient.

Religious beliefs and cultural practices may not influence organ
donation decisions as much as published literature suggests, and a
combination of multi-layered factors must be considered. To appreciate
the reasons for low donor rates, the interplay of suspicions about
biomedicine, sensational media-reports, socio-economic issues and
clinical factors all require consideration. The complexity of these issues
results in a situation where patient-centered care and informed consent
may be compromised. The situation is further compounded by an
overwhelming lack of donor referral policy or regulation.
Recommendations include the need for a paradigm shift when
discussing low donor numbers; nationwide, uniform donor policy and
the necessity of greater governmental support for organ donation and
transplant education.
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Introduction: Mobile apps have made rapid advances in healthcare
and their popularity has been is due to the ease of their use and the
dynamic portability on various mobile devices.

MOHAN Foundation, a NGO from India identified key areas where
these app could make a difference and help in contributing to the overall
increase of deceased donation rate in the country.

Material and Methods: MOHAN Foundation have developed three
apps in the field and include:

a. e-donor card - for consumers,

b. Donor Optimization app- for ICU staff

c. Organ Registry / Allocation app - for administrators & transplant
coordinators

These app were developed for both Android and iphone platform and
are available free of cost on their store & on www.mohanfoundation.org
website. The brain death app was developed in association with
National Health Services & Blood Transfusion, UK .

The app have the following functionality:

The e-donor card app allows users to express their desire to be an organ
donor, informs next of kin of their wishes, provides a list of ‘FAQ’s’
related to organ donation, provides the latest news related to organ
donation and can be used to invite friends to sign up for pledging organs
The donor optimization app allows an ICU staff to manage brain death
and use it as a ready reckoner to manage various clinical scenarios that
develop in its management.

The recipient registry /organ allocation app allows easy sharing of info
with multiple transplant teams and keeps them updated of the progress
of brain death.

Results: The number of downloaded of the app have been increasing
from these stores. There have been over 1000 downloads of the e donor
card app. The donor optimization app has undergone over 500
downloads. The recipient registry /organ allocation app is currently only
for private network.

The app have been easy to use and has had positive feedback and a five
star rating on the stores. Intensive care doctors have used the donor
optimization app to manage brain deaths iin the odd hours of night. The
allocation staff have found the app useful and has saved them from
sending multiple sms’s. The e-donor card is a popular app with youths
and they have used it to popularize organ donation.

Discussion: Technology can be used effectively in the complex feild
of transplantaion. The current mobile apps have been developed in India
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to address and overcome some of the challenges that were encountered
in the programme. India has almost 300 million smart phone users and
the e-donor card is looking into tapping this vast pool to popularize the
concept of organ donation. Donor optimization was required as many
ICU staff who had never managed a brain death. Organ registry as
mobile app simplifies access to computers in odd hours for organ
allocation.

Conclusion: The three apps were developed to ease some of the key
areas in this field and to facilitate the organ donation process with the
objective to contribute towards increasing the organ donation rate.
Apps were developed for MOHAN Foundation by www.medindia.net -
a leading health website from India

www.transplantjournal.com
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The “Doha model of organ donation” from adoption of the
principles and recommendations of the “Declaration of Istanbul “
in 2010 to inclusion of the implemented strategies in the new
national transplant legislation - 2015

Riadh Fadhil.
Director of Qatar Organ Donation Center , Hamad Medical
Corporation , Doha, Qatar.

Introduction: Qatar is a small Gulf country of 2 million people, mostly
expatriate workers from South East Asia and the Middle East.
Historically, Lack of awareness of organ donation and poor rate of
donation in Qatar, compelled many wealthy patients to seek organs in
foreign markets, returning to Qatar with high rates of morbidity and
mortality. In response to these challenges, Qatar’s major provider of
health services, Hamad Medical Corporation (HMC) collaborated in
2009 with The Transplantation Society and the Declaration of Istanbul
Custodian Group in development of the Doha Donation Accord (DDA).
The DDA is an ethical framework that implements the
recommendations of the Declaration of Istanbul designed to increase
organ donation and prevent transplant commercialism. The DDA
together with its strategies is now known as the “Doha Model of Organ
Donation”.

Materials and Methods: Implementation of the ethical principles and
the evolving strategies of the Doha Model like the public education
campaign, establishment of the deceased donation program, creation
of the Donor Registry, formation of the ethical committee for living
donor’s evaluation, have increased domestic transplant activity from
living related and deceased donors, and reduced travel from Qatar for
commercial transplantation.

Results and Discussion: In August 2015, a new national transplant law
(No.15) was introduced to ensure maintained implementation of the
core strategies of the Doha model, the previous Qatar Organ Transplant
Law 21 of 1997 insufficiently addressed the legal and ethical challenges
of donation and transplantation. The new complementary sections of
law 15 regulate the full implementation of the DDA e.g. recruitment
for the donor registry; authority of the ethical committee for
psychosocial evaluation of living donation, equitable access to deceased
donor organs and transplant services, prohibition of financial incentives
to donors and donor’s family, removal of disincentives to donation,
defining the authority of the Minister of Health in approving the DDA’s
provisions to the donors and donor families, fight commercialism, and
prevention of commercial transplantation arising from Qatar. In
addition to reconfirming sections imported from law 21 that regulate
altruistic  living donation, deceased donation and combat
commercialism.

Conclusion: the Doha Model succeeded in adopting the principles and
recommendations of the Declaration of Istanbul, customized it to
address local challenges successfully and finally secured sustained
future implementation through inclusion of the strategies in the local
transplant legislation. This couldn’t have been achieved without the
persistence and commitment of all administrative and professional
stakeholders.

Thanks to the support, partnership and guidance of the Declaration of
Istanbul Custodian Group, the Doha Model has become a good example
to all countries willing to develop successful ethical organ donation
programs.
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A qualitative study into the modus operandi, investigation and
prosecution of organ trafficking networks in South Africa, Israel
and Kosovo

Frederike Ambagtsheer', Jessica De Jong®3, Martin Gunnarson®,
Susanne Lundin*’, Ingela Bystrom*, Willem Weimar'.

"Department of Internal Medicine, Section Transplantation and
Nephrology, Erasmus MC, Rotterdam, Netherlands; *Analysis and
Research Dpt, Central Division of the National Police of the
Netherlands, Driebergen, Netherlands; *Willem Pompe Institute for
Criminal Law and Criminology, Utrecht University, Utrecht,
Netherlands; “Department of Arts and Cultural Sciences, Lund
University, Lund, Sweden; SStellenbosch Institute of Advanced Study
(STIAS), Wallenberg Research Centre , Stellenbosch University,
Stellenbosch, South Africa.

Background: In 2010 a South African hospital plead guilty for
allowing its doctors and other employees to conduct over 100 illegal
kidney transplants. In 2013 in Kosovo doctors were convicted for
participating in 24 illegal transplants. Both cases have a strong
connection with Israel. In 2012 and 2013 we travelled to South Africa,
Kosovo and Israel to study and compare a) the modus operandi of the
criminal networks, and b) the successes and hurdles of authorities in
the investigation and prosecution of the networks. This study formed
part of the EU-funded HOTT Project on trafficking in human beings
for the purpose of organ removal that aims to improve non-legislative
responses to the crime.

Methods: We conducted fieldwork in each country. We performed 37
interviews with 49 persons. These were: police, prosecutors, legal
experts, policy-makers, ministry representatives, health inspectors,
patients, nephrologists, transplant surgeons, health insurance company
representatives, defense attorneys, representatives of international
organizations and national transplant coordinators. Interview transcripts
were analyzed qualitatively. In addition, we studied case materials,
including charge sheets, witness statements, indictments, closing
statements and legislation.

Results: Using sophisticated modes of operation, both trafficking
networks successfully conducted illegal transplants in an organized
manner. Most of the recipients were of Israeli descent and were charged
up to US$120,000 for a transplant. ‘Donors’ were recruited from
Romania, the Russian Federation, Brazil, Israel, Kazakhstan and other
Eastern European countries. They were (sometimes falsely) promised
amounts between US$3,000 and $26,000. Both networks operated for
a long time with relative impunity because of legal loopholes and
corruption, and were discovered and prosecuted very differently. The
local disruption of the criminal networks can be defined as the most
important success, while the biggest hurdle in both cases comes down
to international collaboration.

Conclusion: The prosecutions in these cases were successful but leave
room for improvement. First, prosecutions could have been more
successful if the appropriate laws would have been in place at the time
when the activities took place. Second, investigations and prosecutions
could have been initiated earlier if available signals were identified and
picked up already at an early stage and if international collaboration
would have occurred sooner. Based on this study, we developed
indicators and recommendations that will benefit countries worldwide
in recognizing, investigating and prosecuting organ trafficking.

326.9

Reporting organ trafficking networks: A survey-based plea to
breach the secrecy oath

Frederike Ambagtsheer!, Linde J.Van Balen', Wilma L.L.J.M.Duijst-
Heesters?, Emma K.Massey', Willem Weimar'.

"Department of Internal Medicine, Erasmus MC, Rotterdam,
Netherlands; “Department of Public Health, Radboud University ,
Nijmegen, Netherlands.

Introduction: The purchase of kidneys is prohibited in almost all
countries. Nevertheless, patients buy kidneys and commonly travel
overseas in order to do so. Transplant professionals (TPs) who treat
these patients pre- and post-operatively can play a role in identifying
and reporting kidney purchase. However, TPs report a tension between
their obligations to provide medical care and maintain secrecy on the
one hand and their duty to prevent harm on the other.

Methods: We present the results of a national survey that describes
transplant professionals’ experiences, attitudes, behaviors, conflicts of
duties, legal knowledge and needs for guidelines towards patients who
purchase kidneys abroad.

Results: Of the 546 TPs who were invited, 241 (44%) completed the
survey. Between 2008 and 2013, 100 (42%) professionals treated
patients that traveled to a country outside the European Union for a
kidney transplant. Thirty-one of the 100 TPs (31%) were certain that
patients purchased kidneys. Sixty-five (65%) had suspicions that
patients had bought kidneys Whereas most professionals (85%)
understood why patients bought kidneys, they also felt that they have
a duty to prevent organ purchase (72%). Participants experienced a
contlict of duties (65%) when suspicions of purchase occurred. Eighty
percent reported a need for guidelines in dealing with patients who will
or have purchased a kidney.

Conclusion: TPs can contribute to eradicating the harm and suffering
inflicted on patients and donors by anonymously disclosing information
about organ trafficking networks to law enforcement. Reporting
information such as the names of hospitals, clinics, cities, hospital staff
and other individuals who are involved in potentially illegal transplant
activities, is a more effective way to disrupt and deter organ trafficking
than reporting patients. We propose that guidelines are established for
TPs to disclose information that supports the police and judiciary in
investigating, disrupting and prosecuting the facilitators of illegal
transplantations. We offer key components for guidelines on disclosure
of these networks.
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A systematic review on the prevalence of patients who purchase
organ transplants abroad

Frederike Ambagtsheer!, Jessica De Jong??, Wichor Bramer?, Willem
Weimar '.

"Department of Internal Medicine, Transplantation and Nephrology,
Erasmus MC, Rotterdam, Netherlands; 2Analysis and Research Dpt,
Central Division of the National Police, Driebergen, Netherlands;
3Willem Pompe Institute for Criminal Law and Criminology, Utrecht
University, Utrecht, Netherlands; “Medical Library, Erasmus MC,
Rotterdam, Netherlands.

Background: Over the years, the trade in human organs has become
an object of international concern. Whilst first regarded as an organ
theft rumour, organizations including such as the World Health
Organization (WHO) the Council of Europe now present it as a
lucrative and serious form of organized crime that exploits vulnerable
donors worldwide. The WHO estimated in 2007 that 5-10% of the
approximately 60,000 kidney transplants performed annually around
the globe occur via organ trade. We present a systematic literature
review about the number of patients that purchased organs. With this
information we discuss whether a scientific basis exists for the claim
that organ purchase is a frequent occurrence.

Methods: We searched Embase, Medline, Web of Science, Scopus,
PubMed, Cochrane and Google Scholar. The methodology and results
of this systematic literature review are in line with the Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
guidelines. All English studies published in full text after 1 January
2000 were included. Presentations, abstracts, opinion papers, non-
English records and publications lacking methodology were excluded.
Results: Between 2000 and 2015, 86 studies were published. Seventy-
six of these presented patients who traveled and 42 stated that the
transplants were commercial. Only 11 studies reported that patients paid
and 8 described to what or whom patients paid. In total, over a period
of 42 years, 6002 patients have been reported to travel for
transplantation. Of these, only 1238 were reported to have paid for their
transplants. Patients paid between $10,000 and $200,000 for kidney
transplants. Liver transplants were more expensive (range $40,000-
$300,000). Eight articles describe to what or whom patients paid. These
papers report 158 patients in total. Of these, 129 paid their donors, 22
paid brokers, five paid to hospitals, two paid to private companies and
an unknown number paid doctors for a transplant. An additional
unknown number of patients paid for their transplants in their native
countries.

Conclusion: We conclude that the literature is speculative and
anecdotal about patients buying organs: their purchases are more often
assumed than determined. This hampers the drawing of firm
conclusions about the scale of patients’ involvement in the trade. The
empirical data published in the literature does not provide a basis for
the claim that large numbers of patients purchase organs worldwide on
a frequent basis. More rigorous quantitative and qualitative research is
needed to enable a more reliable picture of the trade’s scale. A reporting
code for transplant professionals to report organ trafficking networks
is a potential strategy to collect and quantify cases.

326.11

A Kkidney paired donation standard acquisition charge pilot
program

Michael A. Rees'?, Laurie J.Reece?, Susan E.Rees?, Betty Crandall®,
Alan B.Leichtman®.

'Urology, University of Toledo Medical Center, Toledo, United
States; 2Alliance for Paired Donation, Perrysburg, United States;
Transplant Surgery, Wake Forest Baptist Health, Winston Salem,
United States; “Arbor Research Collaborative for Health, Ann Arbor,
United States.

Background and Purpose: A United States non-profit Kidney Paired
Donation (KPD) organization undertook a demonstration project to
redesign payment for KPD transplants with a payment model similar
to the current approach for deceased donor cost recovery—utilizing a
standard acquisition charge (SAC). A 2012 Consensus Conference on
KPD concluded a national SAC would remove many of the financial
barriers and create cost certainty for transplant (Txp) centers. Aim One
of the grant: Collect actual financial data from a clinically active KPD
program to allow calculating the real-life cost per KPD transplant.
Methods: Over a number of months, stakeholders agreed on what costs
should be reimbursed. Notably, the group decided on the appropriate
tests included in the donor evaluations. Further, they compiled de-
identified data on the current costs for the nephrectomy facility charges;
the surgeon and anesthesiologist professional fees; and costs to pack
and ship a living donor kidney. The de-identified data included the
Medicare reimbursement rate for their geographic area plus average
commercial insurance reimbursement calculated from 3 commercial
payers of their choosing. The study started slowly, as it was necessary
not only to achieve consensus, but for the Centers for Medicare and
Medicaid Services (CMS) to give the awardee permission to move
forward, as the project had direct implications for a Txp center’s
Medicare cost report. Approval was given in June 2014, and Txp
centers formalized with their participation via a written agreement.
Results: The initial study was designed to provide reimbursement to
Txp centers only for donor evaluations related to KPD; but it became
obvious that in order to attract more centers to participate (thus
broadening access for patients desiring KPD), paying centers for KPD
donor nephrectomy was highly desired. The project evolved to one that
paid participating centers for the cost of: donor evaluation,
nephrectomy, surgeon & anesthesiologist’s fees, and packing and
shipping a kidney donated for KPD. In return, the Txp center receiving
the donated kidney agreed to pay the organization a KPD SAC
following transplantation of such a kidney. To date, 49 transplants have
been performed using the KPD SAC mechanism since initiation in
2015.

Conclusion and Implications: This Agency for Healthcare Research
and Quality (AHRQ)-funded project overcomes barriers to creating
additional living donor kidney transplants in the United States, leading
to improved quality of care, increased access to care, and reduced cost.
A similar strategy could be used to facilitate international kidney
exchanges involving shipped kidneys.

Grant funding provided by the Agency for Healthcare Research and
Quality in the United States, grant number R18 HS-020610
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Research priority setting in solid organ transplantation: a
systematic review

Claudia Harper'?, Jonathan C.Craig'?, Jeremy R.Chapman’, Allison
Tong!'~.

!Sydney School of Public Health, The University of Sydney, Sydney,
Australia; Centre for Kidney Research, The Children’s Hospital
Westmead, Sydney, Australia; *Centre for Transplant and Renal
Research, Westmead Hospital, Sydney, Australia.

Introduction: The lack of transparency and exclusion of patients in
determining research priorities can lead to wasteful allocation of limited
resources into areas that may not be important to stakeholders,
particularly patients. The purpose of this study is to evaluate approaches
to research prioritization for solid organ transplantation and to identify
the research priorities of patients in need of an organ transplant, their
caregivers, the healthcare providers involved in their care, and policy
makers.

Materials and Methods: Electronic databases were searched from
inception to December 2015. Studies that elicited patient, caregiver,
healthcare provider, or policy maker priorities for research in solid
organ transplantation were included.

Results: We identified 26 studies (n=1582 participants) conducted in
the United States, the Netherlands, Australia, Canada and
internationally. The studies focused on kidney (8 studies), heart (7
studies), liver (3 studies), lung (1 study), and non-specified solid organ
transplantation (7 studies). Various priority setting methods were used
including the Delphi technique, expert panels, consensus conference,
ranking or voting surveys, focus groups and interviews, of which the
process was described in detail by 16 (62%) studies. Only eight (31%)
studies reported patient involvement. The priority areas for research
were: organ allocation (19 studies); immunosuppression (15 studies);
transplant complications (15 studies); donor and recipient quality of
life (12 studies); organ donation (12 studies); and improving patient-
provider communication (5 studies).

Discussion: The priorities identified by organ transplant research
priority setting exercises are broad ranging. However, patients explicitly
set few of the priorities. Further, the methods used to establish the
research priorities in most of the studies lacked clarity.

Conclusion: To ensure that research is done in areas that are relevant
to the users of the research, research priorities should instead be set
using a prespecified and transparent process that engages patients,
caregivers, and healthcare providers, not solely transplant experts.

326.13

Health-related quality of life improves further after liver
transplantation and is influenced by length of stay

Louis Onghena', Wouter Develtere!, Xavier Rogiers?, Roberto
Troisi?, Frederik Berrevoet?, Aude Vanlander?, Anja Geerts', Hans
Van Vlierberghe', Xavier Verhelst', Carine Poppe?.
!Gastroenterology and Hepatology, University Hospital Ghent,
Ghent, Belgium; *Hepatobiliary Surgery and Transplantation
Medecine, University Hospital Ghent, Ghent, Belgium;
STransplantation Center, University Hospital Ghent, Ghent, Belgium.

Background and Aims: Liver transplantation (LT) is the only curative
treatment for end-stage liver disease (ESLD) with excellent long-term
outcomes. However, an important outcome parameter is health-related
quality of life (QoL). Improvement of QoL has been described after
liver transplantation. We wanted to investigate the evolution in QoL in
a period of two years after LT and identify factors influencing this
evolution.

Methods: We performed a cross-sectional study in a liver transplant
unit. Self-report questionnaires (SF36, ICQ and NEO-FFI) were
conducted in 177 patients with ESLD: 60 patients pre-transplantation,
60 post-transplantation and control group of 57 patients without
perspective of transplantation. Data were analyzed using the Mann-
Whitney U test, Spearman’s rank correlation coefficient and correlation
matrices.

Results: The post-LT patient group consists of 63,0% male individuals
and 20,0% had no complications. Mental QoL shows a 19,0% elevation
in two years post-LT whereas physical QoL knows a 54,8% elevation
in two years post-LT, of which 46,5% the first six months. We observed
a significant increase in physical QoL >3 months compared to £3
months after LT (p=0,027), as well as a significant increase in disease
benefits (p=0,018).

In a period of two years post-LT a significant correlation (p<0,001) was
found in QoL (physical and mental) compared with length of stay in
intensive care (rs=-0,359 and rs=-0,324), length of stay in total (rs=-
0,327 and rs=-0,347), helplessness (rs=-,0771 and rs=-0,797),
acceptance (rs=0,679 and rs=0,710) and disease benefits (rs=0,514 and
rs=0,436). Length of stay on intensive care >6 days post-LT shows a
significantly worse physical QoL up to two years post-LT (p=0,023).
Conclusions: These data confirm an increase of QoL during two years
post-LT. A better acceptance of illness, a reduction in helplessness and
more benefits of the illness after transplantation result in a better QoL.
We assume that these findings indicate that patients’ illness cognitions
are of great influence on QoL. A longer stay in intensive care implies
longer immobilization, which negatively influences physical QoL.
Patients who spent more than six days on intensive care post-LT deserve
a more intense physical rehabilitation. These aspects could give new
directions in the approach of liver patients after transplantation.
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CD4+CD25+FoxP3+ Treg cells are critical to tolerance induction
by SA-FasL-engineered porcine islets transplanted into mice

Esma S.Yolcu!, Kyle Woodward!, Hong Zhao!, Feng Wang!, Melanie
Graham?, Bernhard Hering?, Haval Shirwan'.

nstitute for Cellular Therapeutics and Department of Microbiology
and Immunology, University of Louisville, Louisville, KY, United
States; 2Schulze Diabetes Institute and Department of Surgery,
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Introduction: We have shown that porcine islets engineered to
transiently display SA-FasL protein on their surface establish tolerance
in mice following transplantation under the kidney capsule or
intraportally. This study was designed to elucidate the mechanistic basis
of the observed tolerance.

Methods: Islet grafts, graft-draining LNs, and spleen were collected
from C57BL/6.FoxP3DTR/GFP recipients of SA-FasL-engineered
porcine islets in a time course study (n=6/time point) on days 3, 6, 12
post-transplantation and at experimental end-points (>200 days).
Lymphocytes were stained with antibodies to various cell surface
markers to identify T effector, T effector memory, T central memory,
induced and natural Treg cells, and various innate immune cells using
flow cytometry. Lymphocytes were also analyzed for intracellular
cytokines following ionomycin and PMA stimulation. Treg cells were
depleted early or late post-transplantation using diphtheria toxin. Long-
term mice were also challenged with BALB/c allogeneic skin to test
the immune competency and islet-specific tolerance.

Results and Discussion: Long-term (>200 days) recipients of porcine
islets rejected BALB/ skin grafts in an acute fashion (MST=11.3%1.0)
without any detrimental effect on the survival of porcine islets,
demonstrating immune competency and antigen-specificity of
tolerance. Extensive lymphocyte phenotyping and intracellular
cytokines established the increased ratio of Treg/T effectors and
induced/natural Treg cells within graft draining LNs of long-term
survivors as the correlate of tolerance for both intraportal and subrenal
islet transplantation sites. Depletion of Treg cells early (15 days) or late
(60 days) post-transplantation resulted in prompt graft rejection in both
settings.

Conclusion: Immunomodulation with SA-FasL-engineered porcine
islet grafts serves as an effective means of tolerance induction in a
xenograft model. Tolerance appears to be localized to the graft and Treg
cells are prerequisite for tolerance induction.

327.2

Dual phases and mechanistic basis of tolerance induced by
allogeneic pancreatic islets engineered with SA-FasL protein

Esma S.Yolcu, Kyle Woodward, Hong Zhao, Haval Shirwan.
Institute for Cellular Therapeutics and Department of Microbiology
and Immunology, University of Louisville, Louisville, KY, United
States.

Introduction: We have recently shown that pancreatic islets engineered
to display on their surface a chimeric form of FasL with streptavidin
(SA-FasL) induce robust allotolerance under the transient cover of
rapamycin. Tolerance at the maintenance phase was localized to the
graft. We herein tested if tolerance is systemic at induction phase and
elucidated underlying mechanisms.

Methods: C57BL/6 mice were transplanted with BALB/c SA-FasL-
islets under the transient cover of rapamycin administered on the day
of Tx daily for 15 days. BALB/c SA-islets served as control. Systemic
tolerance was tested by simultaneously transplanting unmodified donor
islets with SA-FasL-engineered islets separately under contralateral
kidney capsules. Unmodified islets from C3H mice and skin and heart
grafts from BALB/c mice were used to test antigen and tissue
specificity of tolerance. To test the role of Treg cells in the systemic
and localized tolerance, these cells were depleted early or late post-
transplantation.

Results and Discussion: Tolerance was systemic and antigen-specific
as recipients with BALB/c SA-FasL-engineered islets rejected
unmodified islets from C3H, but not those from BALB/c. Tolerance
was also tissue specific as the recipients of SA-FasL-engineered
BALB/c islets rejected both skin and heart from the same donor.
Importantly, rejection of BALB/c skin and heart grafts precipitated
rejection of SA-FasL-engineered islets. Tolerance involved
CD4+CD25+FoxP3+ Treg/phagocytes/TGF-b axes as depletion of
phagocytes or Treg cells or blockade of TGF-b at the induction phase
resulted in acute islet graft rejection. Most importantly, tolerance at the
maintenance phase was localized to the graft and required the presence
of graft-localized Treg cells.

Conclusion: Immunomodulation with SA-FasL-engineered allogeneic
islets results in donor and tissue-specific systemic tolerance that
becomes localized to the graft at the maintenance phase. The presence
of graft was the key driving factor for retention of Treg cells within
graft microenvironment and maintenance of tolerance.



© 2016 Wolters Kluwer

Abstracts S59

327.3

The influence of dissociation enzymes on isolated islets during
pancreatic islet isolation procedures
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Japan.

Introduction: It has been reported that tissue dissociation enzymes,
especially neutral proteases, impair the viability of isolated islets during
pancreatic islet isolation procedures. Here, in the present study, we
examined whether the dissociation enzymes per se cause damages on
isolated islets using highly purified collagenases and neutral protease.
Materials and Methods: Islets isolated from male Lewis rats were co-
cultured with Liberase MTF and thermolysin (enzyme group), or
digested solutions of pancreatic tissues (solution group) at 37°C for 120
minutes. The digested solutions were prepared after centrifuging and
filtrating the dissociated pancreatic tissues at 30 minutes in digestion
procedures. In the control group, islets were co-cultured with HBSS
(Hanks’ Balanced Salt Solution), and HEPES was added in all groups.
After 2 hour co-culture, appearance of islets, ADP/ATP ratio,
ATP/DNA, static glucose stimulation test and FDA/PI were evaluated.
Furthermore, according to above results, we investigated whether
trypsin or chymotrypsin deteriorated islet viability by means of co-
culturing islets with five times higher concentration of trypsin or
chymotrypsin than that in normal digested solutions of pancreatic
tissues.

Results and Discussion: Islet appearance was remarkably aberrant in
only the solution group. In the solution group, the ADP/ATP ratio was
significantly higher than that of the HBSS group and enzyme group
(0.176+0.040 VS 0.002+0.002, 0.012+0.012; p=0.01), and the
ATP/DNA was significantly lower than that of the other groups
(36.842.9 vs 56.1£3.0, 51.444.8; p=0.01). Stimulation index of static
glucose stimulation test was considerably lower in the solution group
than that of the other groups (4.46+0.59 vs 29.42+18.78, 15.66+6.56).
These data suggest that isolated islets were damaged by digested
solutions of pancreatic tissues, but not by dissociation enzymes.
Therefore, the involvement of endogenous proteases, especially trypsin
or chymotrypsin which have been considered detrimental to the islets,
on islet damages was strongly inferred. However, of particular note, no
detrimental effects of trypsin or chymotrypsin on islet viability were
observed (ADP/ATP ratio: 0.014+0.008, 0.000+0.000, ATP/DNA:
62.2+2.5, 62.3+1.7).

Conclusions: The present study reveals that tissue dissociation
enzymes per se seem to be harmless on the islets, but indirectly relevant
to the islet damages by activating endogenous proteases derived from
pancreatic exocrine tissues. These endogenous proteases, unlike trypsin
or chymotrypsin, might be novel strategic targets towards improving
the quality of isolated islets.

327.4

Pretreatment of donor islets with papain improves allograft
survival without systemic immunosuppression in mice
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Introduction: Current immunosuppression protocols improve the
efficacy of clinical allogeneic islet transplantation (tx). However, high-
dosage immunosuppressant therapy is a risk factor for the incidence of
infection and oncogenesis in the recipients. Thus, the dosage of
systemic immunosuppressant should be minimized. One possible
approach to minimize the dosage of immunosuppressant is reducing
the immunogenicity of donor islet cells. Major histocompatibility
complex (MHC) class I on the donor islet cells play a crucial role in T
cell-mediated allograft rejection after islet tx in human and mice. It has
been previously reported that papain, a cysteine protease enzyme, has
the unique ability to cut the extracellular domain of MHC class I heavy
chain, and also reported that pretreatment of allogeneic donor
lymphocytes with papain inhibited the activation of host human T cells
in mixed lymphocyte reaction assay in vitro. From these backgrounds,
we hypothesized that pretreatment of donor islets with papain may
reduce the expression of MHC class I on islet cell surface, reducing
allografts immunogenicity, and contributing to the prolongation of islet
allograft survival in mice.

Materials and Methods: BALB/c islets were transplanted into
C57BL/6 mice. Prior to the tx, 200 islets were pretreated with papain
at 1 or 10 mg/mL for 15 minutes, or left untreated as control, and then
transplanted beneath the kidney capsule of streptozotocin-induced
diabetic recipient mice.

Results and Discussion: The graft survival of control (n=10),
pretreatment with papain 1 mg/mL (n=11) and 10 mg/mL (n=5) was
20.4+2.0, 54.2+13.4 and 13.6+1.2 days, respectively (mean-+tse, p<0.05
between untreated control and papain 1 mg/mL), and papain 1 mg/mL
group showed significantly higher graft survival rate in the three groups
(p<0.001). Flow cytometric analysis revealed that the MHC class I
positivity on islet cells was approximately 10% lower in papain 1 same
as 10 mg/mL groups when compared to control, indicating that papain
treatment reduces the expression of MHC class I on islet cells. To
investigate the effects of papain pretreatment on the inhibition of host
T cell activation, we performed in vitro T cell proliferation assays. Host
T cell activation against allogeneic lymphocytes was inhibited by the
pretreatment of donor lymphocytes with papain 1 or 10 mg/mL when
compared to control. Furthermore, host T cell activation against
allogeneic islet cells was also suppressed by the pretreatment of donor
islet cells with papain 10 mg/mL in a mouse model.

Conclusion: Pretreatment of donor islets with papain suppresses MHC
class I-mediated allograft rejection, and contributes to the prolongation
of islet allograft survival without administrating systemic
immunosuppressant in mice. These results suggest that pretreatment of
human donor islets with papain may reduce the immunogenicity of the
donor islets and minimize the dosage of systemic immunosuppressant
required in a clinical setting.
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Sustained euglycemia after islet xenotransplantation in diabetic
NOD mice using novel purification and encapsulation
technologies
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Background: Islet transplantation has been demonstrated as potential
option for those patients suffering from diabetes. Limitation are lack of
sufficient viable pancreatic islets and chronic immunosuppression.
Encapsulation islets has been a potential option for decades, however
this technology has been limited in its success, especially in
autoimmune diabetes. We have addressed current limitations of material
selection, purification, and addressed issues of manufacturing to
produce consistent 400 um diameter purified alginate capsules.
Experimental Methods: Sprague-Dawley rat islets were isolated using
standard methods of enzymatic distension, collagenase digestion, and
Ficoll purification. Aliquots of islets were counted using dithizone
stained aliquots and viability was measured using FDA/PI. Islets were
then encapsulated using chemically and mechanically purified UPLVM
alginate (Novamatrix) (gp 1). Control groups of islets were
encapsulated using standard published techniques (gp 2). Non-
transplanted diabetic mice (gp 3) served as diabetic control. NOD mice,
9-10 weeks old, were made diabetic using a single injection
cyclophosphamide (200 mg/kg). After hyperglycemia was confirmed
(3+ days of non-fasting blood glucose from tail capillary over 350
mg/dL) mice received encapsulated islet transplant into the peritoneal
cavity (groups 1 and 2, n=10 per group). Mice were monitored daily,
with blood glucose 3x/wk, body weight weekly and OGTT at 1 month
post-transplant before histological evaluation including CD68, Masson
Trichrome, insulin/glucagon.

Results and Discussion: In vitro results: Viability of islets was 93+1%
(mean+SEM, n=10) post isolation and 92+2% post-encapsulation
(p=ns, t-test). Islets were functional, with a stimulated GSIR of 4.3£1.2,
compared to post encapsulation GSIR of 2.4+0.6 (gp 1, p=ns) and
1.9+0.1 (gp 2, p=ns). (gp 2, p<0.05). In vivo results: Control mice
remained hyperglycemic for >30 days after diabetes induction (n=7).
In diabetic NOD mice transplanted with our novel alginate purification
methods, 8 of the 10 mice gp 1 showed immediate reversal of
hyperglycemia and sustained euglycemia (bg < 200 mg/dL) within 2
days of transplant. Gp 2 mice also reversed hyperglycemia, but within
3-5 days retuned back to the diabetic state (p<0.05). OGTT in
euglycemic mice at 30 days post txp (gp1) showed equivalent function
to non-transplanted controls (p=ns). Histological evaluation of
peritoneal cavity flush showed islets within intact capsules (gp 1),
compared to free but damaged islets surrounded by immune cells, and
debris from destroyed capsules (gp 2).

Conclusion: Using our novel alginate purification strategies an
encapsulation system is capable of protecting encapsulated xenogeneic
islets in the autoimmune diabetic NOD mouse model, significantly
better outcomes than using standard alginate. Our goal is to adapt this
novel purification and encapsulation system into large animal model
and clinical trial of patients with diabetes.

Juvenile Diabetes Research Foundation, grant # 17-2013-288;
Department of Surgery, UC Irvine, California
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Cotransplantation of preactivated mesenchymal stem cells
inhibits liver natural Killer cell-induced islet graft injury during
instant blood-mediated inflammatory reaction after syngeneic
intraportal islet transplantation

Nobuki Ishida, Kohei Ishiyama, Fumihiro Hirata, Yoshihiro Saeki,
Yuka Tanaka, Hideki Ohdan.

Department of Gastroenterological and Transplant Surgery,
Hiroshima University, Hiroshima, Japan.

Introduction: Cotransplantation of islets with mesenchymal stem cells
(MSCs) improves graft survival by enhancing graft revascularization
and causing secretion of antiapoptotic signaling molecules. We
previously showed that activation of cytokine-stimulated liver natural
killer (NK) cells, which play a crucial role in transplanted islet
destruction, was significantly suppressed on coculture with MSCs in
vitro. We also found that liver NK cells were activated under instant
blood-mediated inflammatory reaction (IBMIR), which occurred
immediately after islet transplantation (IT). Inflammatory cytokine
stimulation is known to enhance the immunomodulatory function of
MSCs; however, little is known about phenotypical and functional
alterations of MSCs during IBMIR after cotransplantation with islets.
Here, we examined whether cotransplantaion of MSCs preactivated
with IFN-y, TNF-o, and IL-1f, which are actively produced under
IBMIR conditions, could suppress liver NK cell activation after
intraportal IT.

Methods: To analyze phenotypical alterations in liver NK cells after
syngeneic intraportal IT, liver mononuclear cells were collected 3 days
after intraportal administration of 300 islets with or without bone
marrow-derived MSCs (0.5 x 10°) from C57BL/6 mice. Furthermore,
to examine the suppressive effect of cotransplantation of preactivated
MSCs, MSCs were cultured for 24 hr with inflammatory cytokines
(IFN-y, TNF-a, and IL-1p) before IT.

Results: Liver NK cells are classified into two subsets based on DX5
expression. DX5™ NK cells are considered as liver resident population
which expresses high levels of TRAIL and CD69, while DX5* NK cells
are considered as conventional population. TRAIL™ DX5- NK cells
proportion at 3 days after intraportal MSC administration was
significantly lower than that in the naive condition (43.1% + 14.3% vs.
71.9% + 9.6%, p < 0.05). CD69 and TRAIL expression on liver NK
cells after intraportal IT was significantly higher than that in the naive
condition (72.3% =+ 10.1% vs. 29.0% + 5.6%; p < 0.01, 43.2% + 6.7%
vs. 37.4% + 6.6%; p < 0.01, respectively). In contrast, CD69 expression
on liver NK cells after cotransplantation of islets with preactivated
MSCs was significantly lower than that in IT alone (52.1% + 4.4%, p
<0.01); however, TRAIL expression on liver NK cells did not show a
significant difference (36.1% + 10.7%, p = 0.21). CD69 and TRAIL
expression on liver NK cells was somewhat suppressed when naive
MSCs were cotransplanted with islets (p = 0.08, p = 0.99, respectively).
Furthermore, the DX5- NK cell proportion after cotransplantation of
islets with preactivated MSCs was significantly lower than that in IT
alone (37.7% + 4.4% vs. 50.2% + 8.7%, p < 0.05).

Conclusion: This is the first report to show that IBMIR conditions after
IT potentially enhance the immunomodulatory function of
cotransplanted MSCs, although IBMIR conditions themselves are
considered harmful for islet grafts. Our findings imply that
cotransplantation of islets with preactivated MSCs could improve islet
graft survival after IT by suppressing NK cell activation in the liver.
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SA-FasL-engineered porcine islets induce tolerance in mice
following intraportal transplantation
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Introduction: We have recently demonstrated that allogeneic islets
engineered to transiently display on their surface a novel form of FasL
protein chimeric with streptavidin (SA-FasL) induce tolerance in
allogeneic mouse models. In this study, we tested the efficacy of this
approach in inducing tolerance to porcine islets transplanted into mice
using two different transplant sites; subrenal and intraportal.
Methods: Porcine islets were modified with 5 uM biotin and
engineered with SA-FasL protein (~200 ng/1000 islets). SA-FasL-
engineered islets were transplanted under the kidney capsule (~2000
islets/transplant) or intraportally (2,500 islets/transplant) in
streptozotocin diabetic C57BL/6 mice under a transient cover (20 days)
of rapamycin. Unmodified pancreatic islets with rapamycin treatment
served as controls.

Results and Discussion: Porcine islets were effectively engineered
with SA-FasL protein without a detrimental effect on their viability and
function. SA-FasL-engineered islets induced apoptosis in responding
mouse T cells in in vitro co-culture experiments. All control grafts with
transient rapamycin treatment were rejected within 30 days post-
transplantation. In marked contrast, all SA-FasL-engineered porcine
grafts showed prolongation and ~60% of intraportal (n=37) and ~80%
of subrenal (n=22) grafts survived for a 300-day observation period.
Intraperitoneal glucose tolerance test demonstrated normal function of
long-term islets, with the subrenal model performing better than the
intraportal model. There was no detectable signs of acute or chronic
toxicity of the procedure. The long-term euglycemia was due to the
transplanted porcine islets as the surgical removal of the grafts resulted
in prompt hyperglycemia.

Conclusion: SA-FasL as an immunomodulatory molecule is effective
in inducing tolerance to porcine islet grafts transplanted subrenally as
a standard site in rodents and intraportally as a clinically applicable yet
immunologically more challenging site.

327.8

Anti-inflammatory CD169+ TIM-4+ islet resident macrophages
induce Tregs and prolong allograft survival

Periklis Kyriazis, Thomas Thornley , Krishna Agarwal , Lingzi Ma,
Vaja Chipashvili, Sarantis Korniotis, Terry Strom , Maria
Koulmanda.

Department of Medicine - Surgery, Beth Israel Deaconess Medical
Center/Harvard Medical School, Boston, MA, United States.

We previously characterized an immunoregulatory islet resident
macrophage subset that expresses CD169 and TIM-4, dwells in heart
and skin, promotes FoxP3+ Treg generation, and promotes allograft
survival. Now, we report on the existence of a kindred CD169+TIM-
4+ islet resident macrophage subset that is located within pancreatic
islets from C57BL/6 mice and control human subjects. Compared to
islet resident DCs (IRDCs), islet resident macrophages (IRMs) express
higher levels of immunoregulatory CD39, CD73, and galectin-9. In
vitro, bm12(I-Abm12) IRMs induced much greater Foxp3+ Treg
conversion (20.9+/-6.12%) as compared to bm12 IRDCs (3.41+/-
1.61%, p<0.001) in naive CD4+ABM TCR transgenic T cells that
express an alloreactive clonotypic anti I-A bm12 TCR. Surprisingly,
genetic TIM-4 deletion increases the survival and absolute number of
tissue resident macrophages that migrate to the draining lymph nodes
following oxidative stress. Donor TIM-4 deletion promotes long-term
islet allograft survival (>110 days) in 2/5 islet transplant recipients as
compared to 0/4 mice that received wild type control islets. As CD169+
TIM-4+ IRMs are present in large numbers in donor islets, possess a
potent immunoregulatory phenotype, powerfully induce FoxP3+Tregs,
and promote islet allograft survival, we believe that CD169+TIM-4+
IRMs are a potential therapeutic target in islet allograft transplantation.
References:

[17[1] Thornley et al. J Clin Invest. 2014; 124(8): 3443-3454.
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Endoscopic biopsy of islet transplants in the gastric submucosal
space provides evidence of islet graft rejection in diabetic pigs.
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Introduction: Transplantation of islets into the gastric submucosal
space (GSMS) has several advantages (e.g., avoidance of the instant
blood-mediated inflammatory response [IBMIR], ability to biopsy).
The aim of this study was to determine whether endoscopic biopsy of
islet allografts transplanted into the GSMS in diabetic pigs can provide
histopathological and immunohistochemical information that correlates
with the clinical course (e.g., blood glucose level, insulin requirement).
Materials and Methods: Islet allografts (Groupl: 10,0001Eq /kg
[n=4]; Group2: 15,0001Eq /kg [n=2]) were transplanted into the GSMS
of streptozotocin-induced diabetic pigs under immunosuppression. In
Group2, the anti-oxidant, BMX-001 was applied during preservation,
isolation, and culture of the islets, and at the time of transplantation.
Endoscopic biopsies of the islet grafts were obtained one or two weeks
after transplantation, and histopathological features were compared
with the clinical course (e.g., blood glucose, insulin requirement).
Results: While Group! insulin-positive islets were fragmented, Group2
grafts showed preserved islet morphology. Cell infiltration was
observed in biopsies and necropsies (4 weeks) from both groups, and
most of the infiltrating cells were positive for CD3 and CD68. In
Groupl, in the absence of anti-oxidant therapy, there was no reduction
in exogenous insulin requirement. In Group2, with an increased number
of transplanted islets in the presence of BMX-001, more healthy
insulin-positive islet masses were obtained, and these correlated with
reductions in both blood glucose level and insulin requirement.
Conclusions: After islet transplantation into the GSMS, endoscopic
biopsy can provide information on graft rejection as well as the
presence of healthy islet grafts, which would be an immense advantage
in clinical islet transplantation.
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Sphingolipids regulate the podocyte insulin signaling in diabetic
kidney disease

Alla Mitrofanova', Sandra Merscher', Alessia Fornoni'?, Linda
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Disruption of physiological insulin signaling occurs in podocytes in
experimental diabetic kidney disease (DKD). Podocytes are insulin
sensitive and podocyte-specific deficiency of insulin receptor (IR) in
in vivo mouse model recapitulates many features of DKD and affects
podocyte actin cytoskeleton. Our studies have demonstrated that
podocytes become insulin resistant in the early stages of experimental
DKD. Sphingolipids are known to be important regulators of insulin
signaling. We have identified sphingomyelin-phosphodiesterase-acid-
like-3b (SMPDL3b) as a key lipid raft associated protein that is
upregulated in DKD. We hypothesize that SMPDL3b overexpression
suppresses pro-survival insulin signaling in podocytes via decreased
ceramide kinase dependent C1P production.

Wild type (WT) or SMPDL3b overexpressing (SMPOE) human
podocytes were utilized and their lipid content was analyzed by mass
spectrometry technique. Further, we tested the response of SMPOE
podocytes to insulin (1 nM, 30 min, Sigma), and analyzed changes in
ceramide metabolites. We determined the levels of ceramide species,
sphimgomyelin, and ceramide-1-phosphate in WT and SMPOE
podocytes. Amounts of phospho- and total protein kinase B (AKT) and
p70S6 kinase (p70S6K) were measured by Western blotting. The ability
of SMPDL3b to immunoprecipitate both insulin receptor subtypes (IRA
and IRB) was also tested.

SMPDL3b immunoprecipitated both IR isoforms. SMPOE podocytes
are unable to phosphorylate AKT, but demonstrated increased
phosphorylation of p70S6K in response to insulin stimulation.
Ceramide C16:0 species was primarily detected in podocytes and
remained unchanged by SMPDL3b overexpression. Content of total
sphimgomyelin was higher in SMPOE podocytes when compared to
WT cells. However, SMPOE cells demonstrated lower amounts of C1P
(p<0.05). Pre-treatment with C1P 16:0 (100uM, 1h, Avanti) restored
the ability of SMPOE podocytes to phosphorylate AKT in response to
insulin stimulation. Our data indicate that SMPDL3b overexpression
suppresses pro-survival insulin signaling in podocytes and might affect
C1P production, leading to podocyte insulin resistance in DKD. C1P
replacement strategies may protect podocytes in DKD.
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Sphingosine-1-phosphate promotes the migration of intraislet
vascular cells: implications for post-transplant islet function
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Introduction: Pancreatic islet transplantation is a promising clinical
treatment for type I diabetes, but success is limited by extensive beta
cell death in the immediate post-transplant period, and impaired islet
function in the longer term. Following transplantation, appropriate
vascular remodelling is crucial to ensure the survival and function of
engrafted islets. The ubiquitous sphingosine kinase pathway is an
important regulator of vascular beds, however its expression and
function in islets is largely undefined. The aim of this study was to
investigate the expression and role of sphingosine kinase 1(SK1) in the
function of islets in vitro and post transplantation.

Methods: Islets were isolated and density-purified from B6 (WT) or
SK1 knockout (SK1KO) mice. SK1 gene expression and SK enzyme
activity was determined by quantitative real-time PCR and thin-layer
chromatography separation respectively from isolated WT islets. In
vitro function of islets was determined by a glucose stimulation insulin
release assay, where insulin secretion was determined by ELISA. Flow
cytometry was used to enumerate endothelial cell number per islet. In
vivo islet function was assessed in WT streptozotocin-induced diabetic
mice transplanted with a minimal mass of 200 islets under the kidney
capsule (cure=consecutive BGL<11.1mM). All cured animals were
subjected to an IP glucose tolerance test (IPGTT).

Results and Discussion: Isolated islets have SK1 gene expression that
increases with time in culture, this correlated with the presence of SK 1
enzyme activity. Here, we show that sphingosine kinase 1 (SK1)
promotes the engraftment of pancreatic islets. We found that donor
islets from mice deficient in SK1 (SK1-KO) contain a reduced number
of resident intraislet vascular endothelial cells compared to WT
(p=0.0165). Furthermore, we demonstrate that the main product of SK1,
sphingosine-1-phosphate, controls the migration of intraislet vascular
endothelial cells in vitro, where SK 1 specific inhibitor JTE-013 inhibits
MS-1 cell migration by over 50% (p<0.05). We found in vivo that SK1-
KO islets have an impaired ability to cure diabetes in recipient mice,
compared to wildtype controls. Thus SK1-deficient islets not only
contain fewer of the building blocks required for revascularisation, but
also have a reduced ability to function post transplantation.
Conclusion: Our data suggest that the sphingosine kinase axis is
important for islet endothelial cell migration, and islet function
following transplantation, thus represents a novel clinical target for
improving transplant outcomes.

Medvet funding source
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Hypothermic machine perfusion preservation of non-heart-
beating donor pancreas for islet transplantation
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Background: In Japan, brain-dead donors have been increased by
revised Act of Organ Transplantation, however, insufficiency of
deceased donor’s number is still serious problem. In islet transplantation
in Japan, it is more serious, because we can only procure the pancreas
that could not harvest for pancreas transplantation. Then, it is important
to use the pancreas from marginal donors such as non-heart-beating
donors for solving this problem. Improvement of preservation method
would be necessary to use the pancreas from non-heart beating donor.
Static cold storage preservation (SCS) with UW or two layer
preservation method (TLP) is the most widely used method for islet
transplantation. However, hypothermic machine perfusion (HMP)
preservation technique has had a major impact in circumventing
ischemic injury in kidney transplantation in western countries. In this
presentation, we report efficiency of HMP method for preservation of
long ischemic pancreas grafts for islet transplantation in beagle.
Methods: Young beagles were used as auto-transplantation model.
After general anesthesia of beagles, pancreatic artery and vein were
made ligation, after 30 min warm ischemia time (WIT) in situ. Each
harvested pancreas was assigned to one of three preservation treatment
groups; SCS group (storage in University of Wisconsin solution at 2-
4°C for 24h, n=4); TLP group (storage on two-layer preservation
method at 2-4°C for 24h, n=4); HMP group (storage on LifePort®
(Organ Recovery Systems), a portable hypothermic machine perfusion
apparatus, at 2-4°C on pulsatile pressure (10 mmHg) for 24h with KPS-
1 solution, n=4). After the storage, wedge biopsies were taken for
histological evaluation. With the preserved pancreas islets were isolated
by standard technique involving ductal distension of the gland with
liberase enzyme, normothermic digestion and density gradient
purification. After purification, the islets were evaluated for the yield
and function, auto-transplanted to the same beagle in portal vein, and
checked graft qualities in the recipients (serum glucose and insulin,
IVGTT test).

Results: Each islet yield after purification was 182+1751EQ/g (SCS),
509+2221EQ/g (TLP), and 655+4961EQ/g (HMP). Stimulation index
of each group was 1.28+1.22 (SCS), 1.43+1.14 (TLP) and 1.72+1.10
(HMP). Without statistically significant, yield and function of isolated
islet of HMP group were better than that of SCS or TLP group. In
histological findings, no difference was indicated with each group.
Serum glucose level and IVGTT test in auto-transplanted recipient was
not significantly different from each group.

Discussions and Conclusions: In this experiment, we indicate that
HMP should be better for long term WIT pancreas preservation model
for islet transplantation compared with SCS and TLP method in beagles.
It suggested that preservation of pancreas on HMP technique should be
useful for islet transplantation with non-hear-beating donor in Japan.
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Analysis of post-transplant islet by organ transparency and
macro three-dimensional image

Koya Shinohara, Masayuki Shimoda.
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and Medicine, Tokyo, Japan.

Islet transplantation is a potential treatment for brittle type 1 diabetic
patients. The principle of islet transplantation is at first to excise
pancreas from donor body, and islets are isolated from the pancreas,
then they are implanted into in the liver via portal vein. Then, the
engrafted islets become to secrete insulin according to blood glucose
levels. However, the detail of how the transplanted islets actually in the
portal veins of the liver distribute, survive and function remains unclear.
One of the reasons of the difficulty of observation of islets after
transplantation is because they are not visible in the liver. Therefore, if
the whole liver could be transparentized and the status of the islets after
transplantation could be observed comprehensively, it must contribute
to understanding of islet transplantation and improving it.

Recently, whole-organ imaging at single-cell resolution and tissue
clearing methods have been developed!!). These methods enables us to
analyze the tissue structure of solid organs at the cellular, circuit, and
organ-wide scale.

We have recently developed a method to transprantize a mouse liver
by the techniques with our modification. As a result, it is possible to
check the transparency of the liver, further also visible localization of
fluorescent beads of the transplanted islets model in the liver on wide
scale.

However, it was still difficult to perfectly clear the center of the organ.
In this study, we aimed further improvement. For transparency of
tissues, it has been found that treatment with a surfactant agent is very
important. It is a process for removing cells from the tissue, which is
often used when the artificial organ creation of biological origin.
Therefore, we focused on the decellularization of the liver. We
investigated some surfactant agents as a pretreatment of Scale / CUBIC,
we could reduce the time to clear the liver. Then, we applied the method
to islet transplantation model. The islets isolated from GFP transgenic
mice were transplanted into nude mice via portal vein, and then the
whole liver was transparented. Then, the whole liver was observed by
3D microscope. This method should be useful for the research of islet
transplantation.

References:

[1] Tainaka K, Ueda HR, et al. Cell. 2014 ;159:911-24
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Maintenance of long-term tolerance by T regulatory cells in a
mouse model of heart transplantation
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Background: Regulatory T cell therapy is generally used for bone
marrow transplantation and autoimmune diseases but is less frequently
applied for transplantation of the heart. In this work, we adopted a drug
regimen developed by Battaglia et al. to induce CD4+Foxp3+Tregs and
T regulatory type 1 cells in vivo to maintain long-term tolerance after
heart transplantation.

Methods: Hearts from BALB/c mice were transplanted into C57BL/6
mice. We then administered (hu)IL-10 and rapamycin to generate
CD4+Foxp3+Tregs and Trl cells (CD4+IL-10+IL-4-) in vivo. Levels
of rejection were analyzed using hematoxylin and eosin (H&E) staining
and ELISA, and cell subtypes were identified using flow cytometry.
Results: Combined treatment with (hu)IL-10 and rapamycin induced
tolerance to the heart allografts in all recipient mice, and levels of IL-
2 and INF-y were also clearly decreased in the rapa+IL-10 group.
Compared to the rapa group, the subset of Thl was decreased in the
combined group. The proportion of CD4+Foxp3+Tregs induced by this
treatment continued to be high during the administration period and
recovered to normal levels on the 100th day after transplantation, yet
the proportion of Tr1 cells remained high after drug withdrawal. Mixed
lymphocyte reactions and adoptive transfer experiment showed that the
recipient’s T cells were tolerant (showed no response) to the donor’s
antigen presenting cells (APCs) compared to the third-party donor’s
APCs, and it was the induced regulatory T cells that inhibited this
proliferation.

Conclusion: The combination of (hu)IL-10 and rapamycin was able to
induce CD4+Foxp3+Tregs and Trl cells in vivo . The two subsets
showed different regulatory effects and antigen specificity in the mouse
model of heart transplantation and were able to maintain a low immune
response environment to facilitate long-term graft survival.
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Introduction: ABO-incompatible heart transplantation (ABOi HTx)
can be performed safely in infants due to lack of natural anti-A/B
antibodies, in contrast to adults. Following ABOi HTx, B cell tolerance
to donor A/B blood group antigen(s) develops by mechanisms not well
understood. For detailed study we developed a model using mice
transgenic for expression of human A-antigen as donors (A-Tg,
C57BL/6 (B6) background) and B6 wild-type (WT) mice as recipients.
We showed that A-Tg heart grafts undergo antibody-mediated rejection
(AMR) in adult WT mice with anti-A antibody, whereas A-Tg HTx into
juvenile WT mice (4 weeks old) results in tolerance to A-antigen. The
present study investigated whether tolerance can be induced in WT
mice following administration of A-antigen in a form other than a
transplant.

Methods: Neonatal WT mice (<1 day) were injected i.v. with A-antigen
expressing splenocytes/bone marrow cells (n=17) from adult A-Tg
mice, or were untreated (n=15). As adults (7 weeks), mice were injected
i.p. with human A erythrocytes (RBC) in an attempt to induce anti-A
antibody. Subsequently mice (neonatal-treated n=9; untreated n=6)
received heterotopic A-Tg HTx. Grafts were monitored for function
(beating) and assessed for AMR by histology at the experimental
endpoint 14-21 days post-Tx or when beating ceased. Serum anti-A and
third-party antibodies were assessed by hemagglutination (with A-Tg
and reagent human A/O RBC).

Results: Anti-A antibodies were induced to high levels in all mice not
treated as neonates (median titre 1:1024, range 1:256-2048) and were
undetectable-low in neonatal-treated mice (median titre <1:2); anti-
human non-A RBC antibodies (third-party) were comparable in both
groups. In untreated mice, 5/6 grafts survived to day 14-21 post-Tx
despite abundant anti-A antibody, however C4d deposition in capillaries
(3/6) and morphologic features of AMR (4/6) were present. In contrast,
in neonatal-treated mice, all grafts (9/9) survived to day 14-21 with no
C4d deposition; 6/9 grafts had distorted morphology that may be
artifact or related to ischemia.

Conclusion: The inability to elicit abundant anti-A antibodies in adult
neonatal-treated mice by either injection of A-RBC or Tx of A-Tg heart
grafts, together with third-party antibody production, suggests that
robust A-antigen-specific tolerance was induced by neonatal exposure
to A-expressing cells. This model will prove useful for addressing
mechanisms of ABO-tolerance.

Supported by Heart and Stroke Foundation of Canada; Women and
Children’s Health Research Institute, University of Alberta; Alberta
Innovates Health Solutions; and the Canadian Institutes of Health
Research (CIHR) through the Canadian National Transplant Research
Program (CNTRP)

3283

Interleukin-S therapy prevents chronic allograft rejection by
induction of antigen specific CD4+CD25+ T regulatory cells

Suzanne J. Hodgkinson'?, Bruce M.Hall'2, Rachael M.Hall',
Catherine M.Robinson'?, Paul Wilcox'?, Giang T.Tran"?, Chuanmin
Wang?, Alexandra Sharland®.

Tmmune Tolerance Laboratory, Department of Medicine, University
of New South Wales, Liverpool, Australia; 2Ingham Institute,
Liverpool Hospital, Liverpool, Australia; *Australian National Liver
Transplantation Unit, Royal Prince Alfred Hospital & Department of
Surgery, University of Sydney, Sydney, Australia.

Aim: Naive CD4"CD25"Foxp3*T regulatory cells (nTreg) activated by
specific alloantigen and IL-4, not IL-2, express the IL-5 receptor
(IL5Ra) and we call these Ts2 cellst'H?!, Ts2 cells are more potent allo-
antigen (Ag) specific Treg than nTreg. Here we examined if IL-5
treatment activated alloAg specific Ts2 cells to prevent chronic
rejection.

Methods: Rats recipients of F344 strain with an adult heterotopic heart
allografts from Lewis rats received 5000units rIL-5 ip daily for 10d
from 7d after grafting, all groups n=5-6. Rejection was scored on a
semi-quantitative scale. Changes in the CD4"CD25'T cells were
examined for their numbers, their response in vitro to donor antigen
with and without IL-5 and their cytokine and cytokine receptor
expression by RT-PCR

Results: Sham treated rats developed rejection at 18d and all grafts
were totally rejected by 28d (n=5). IL-5 treatment prevented rejection
until cessation of IL-5 (p<<0.01 vs sham) at 18d post-transplant. At that
time CD4°CD25*FoxP3* Treg from IL-5 treated rats, compared to
controls, were increased in number (6-8% vs 3-4%), expressed IL-5Ra
and proliferated to specific donor antigen in MLC. After cessation of
IL-5 treatment, a rejection crisis occurred but all grafts recovered and
survived for 60d when they all had good function. In another group,
IL-5 treatment was continued and it had less rejection and at 60d had
CD4°CD25 Treg that expressed IL-5Roand proliferated to specific
donor antigen in the presence of IL-5.

Pre-treatment with anti-CD25 or anti-IL-4 abolished benefit of IL-5
treatment consistent with host CD25*T cells being activated to Ts2 cells
that were then expanded by IL-5. After 10d of IL-5 treatment,
CD4°CD25"T cells responded to Lewis but not to F344 or third party
PVG heat grafts in MLC, showing activation of alloAg specific Treg
by IL-5 treatment. CD4"CD25'T cells from rats treated for 50d with
IL-5 had their response to Lewis enhanced by IL-5, consistent with a
Ts2 cell. RT-PCR of host CD4*CD25"T cells found IL-5 treated groups
had more IL-5Ra, but remained FoxP3".

Conclusion: IL-5 prevented heart graft rejection by activation of
CD4"CD25"FoxP3* Treg that had been activated by host IL-4 and donor
alloantigen. This effect was consistent with induction of Ts2 cells. This
study shows promotion of Th2 cytokine induced Treg by IL-5 therapy
may have potential to prevent chronic allograft rejection. Chronic
rejection remains an unsolved problem in clinical transplant, and
induction of antigen specific Treg may be able to control this
pathology!?’. Human CD4"CD25'FoxP3*Treg activated by IL-4 and
alloantigen also are induced to express IL-5Ra. Thus, this IL-5 pathway
of activation of antigen specific Treg may be useful if activated in
chronic rejection.
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Introduction: Calcineurin-dependent IL-2 production is crucial for
regulatory T cells (Tregs) to demonstrate suppressive activity. The
mTOR signal is not required for Treg function because IL-2-signaling
stimulated Tregs preferentially induce the JAK/STAT signaling pathway
rather than PI3K/AKT signaling. Therefore, calcineurin inhibitors and
mTOR inhibitors should have different effects on Treg performance.
We previously reported Treg-dependent mixed hematopoietic
chimerism induction therapy comprising of iNKT cell activation by a
liposomal formulation of a-galactosylceramide (lipo-aGC) and
CD40/CDA40 ligand blockade (MR1). Here, we characterized the impact
of tacrolimus (TAC) and everolimus (EVL) on Tregs and donor cell
engraftment.

Methods and Results: 3 Gy-irradiated BALB/c (H2Y) mice were
administered bone marrow cells (2 x 107) from C57BL/6(B6; H2°)
mice, followed by a single dose of lipo-aGC plus MR1. The mice
showed early expansion of splenic Tregs with high Ki67 expression on
day 7 after BMT and establishment of robust permanent mixed
chimerism. When TAC was administered consecutively from day 1
until day 14 after BMT, Ki67 expression on splenic Tregs significantly
decreased, whereas that on the conventional T cell counterpart did not.
On cocultured with naive H24T cells, H24*CD4*CD25"cells isolated
from the splenocytes of control chimeric mice suppressed proliferation
of naive H2%T cells against H2""cells, whereas those from TAC mice
attenuated this suppressive potential against the donor antigen.
Although TAC mice showed transient chimerism, the engrafted donor
cells dwindled, which resulted in a chimerism brake (fig 1). This
abrogation of mixed chimerism induction was reinforced by TAC in a
dose-dependent manner. In contrast, when EVL was administered
between day 1 and day 14, abrogation of Treg expansion and mixed
chimerism induction was not observed (fig 2).

Conclusion: These data collectively suggest that TAC, but not EVL,
precluded Treg activation by stimulated iNKT cells.
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Induction of transplant tolerance, an ideal solution for organ
transplantation, remains elusive in clinic practice. Indeed, transplant
tolerance occurs naturally. Thus, 1/4 liver transplants (LT) in farmer
pigs were spontaneously accepted. This phenomenon was reproduced
in rats and mice. World-wide data showed that ~25% LT patients
successfully underwent totally weaning off immunosuppression.
Establishment of a mouse LT tolerance model in our lab allowed to
scoop out the behind mechanisms. LT tolerance is not related to T cell
clonal deletion (as seen in central tolerance) because recipient T cells
respond normally to donor antigens in vitro, rather related to apoptotic
death of activated T cells. We were inspired by an unexpected
observation that LT tolerance absolutely requires IFN-y, an
inflammatory cytokine, mainly produced by Tef cells that should
promote rejection. The aim of this study was to determine the
underlying cellular and molecular mechanisms. The experiments were
performed in the recipients (C3H) of B6 WT (tolerance) or IFN-yR1-
(rejection) liver graft. We focused on analyzing graft non-parenchymal
cells (NPC), because, unlike the whole liver, hepatocyte allografts are
acutely rejection, suggesting the tolerance is mediated by NPC. We
divided the graft NPC into hematopoietic (CD45") and mesenchymal
(CDA45) groups for analysis, and found that graft CD45" NPC were
rapidly replaced by cells of recipient origin (WT) following
transplantation, while CD45- cells remained IFN-yR17, therefore,
rejection of tolerance largely depends on the behavior of graft
mesenchymal cells (GMC), not hematopoietic cells. Comparison of
GMC in WT and IFN-yR 17" grafts revealed that ligation of IFN-yR on
GMC triggered the upregulation of their B7-H1 expression leading to
the apoptosis of the infiltrating Tef cells, but did not affect MDSC and
Treg activities, indicating a key role of Tef elimination in induction of
tolerance. We tested immune regulatory activity of hepatic stellate cells
(HpSC) and liver sinusoid endothelial cells (LSEC) in vitro and in vivo.
Addition of either HpSC or LSEC markedly suppresses T cell response
in vitro (MLR). Co-transplantation with HpSC or LSEC significantly
prolongs survival of islet allografts, while HpSC from IFN-yR" or B7-
H1" mice failed to protect islet allografts. These results illustrate a
mesenchyme-mediated immune control (MMIC) mechanism in graft
to respond to the host immune attacks, leading to LT tolerance. It is
likely that graft plays a key role in the equipoise between tolerance and
rejection and warrants attention in the search for biomarkers of
tolerance. MMCI activity is unlikely exclusive to the liver, as
spontaneous acceptance has also been reported in kidney transplants,
although less common, reflecting the variant MMIC activities in
different organs.



© 2016 Wolters Kluwer

Abstracts S67

328.6

Liver regeneration was attenuated by deletion of CXCL10 or its
receptor CXCR3 via YAP1 signaling
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Background: Acute phase liver graft injury after transplantation often
causes delayed liver regeneration. Our recent study showed that
chemokine (C-X-C motif) ligand 10 (IP10), a pro-inflammatory
chemokine, is a specific gene signature of acute phase liver graft injury
that promotes tumor cell proliferation and angiogenesis!'*2!. While other
reports suggested IP10 is also hepatoprotective during liver injury®®!.
Here, we aimed to investigate the effects and molecular mechanisms
of IP10 in liver regeneration and repair.

Material and Methods: IP10-/- and CXCR3-/- mice models with or
without fatty liver were subjected to partial hepatectomy (50%) and
hepatic ischemia/reperfusion injury. Mouse hepatocyte proliferation
was assessed at day 2, 4 and 7 by PCNA staining. Hepatic mRNA
expression profiles of PCNA, hepatocyte growth factor (HGF), and
Yes-Associated protein 1 (YAP1), Cyclin E1, Cyclin E2, Cyclin A2,
MCM2, MCMBP and other cell cycle associated genes. Intragraft
expression of [P10, CXCR3 and YAP1 mRNA were evaluated in small-
for-size rat orthotopic liver transplantation model and further validated
in clinical samples.

Results: Proliferation of hepatocytes in non-fatty liver is significantly
higher compared with fatty liver. Wild type mice of the non-fatty liver
group also exhibited significantly higher number of PCNA positive
hepatocytes in comparison to [P10-/- and CXCR3-/- groups on day 2
(14.7/HPF vs 1.1/HPF vs 1.4/HPF respectively, p<0.005), day 4
(5.4/HPF vs 3/HPF vs 2.6/HPF respectively, p<0.01) and on day 7
(3.8/HPF vs 1.1/HPF vs 2.6/HPF respectively, p<0.5). A significant
decrease in YAP1 expression is found in IP10-/- and CXCR3-/-
compared to wild type in the non-fatty group (p<0.005) while different
expression patterns were presented in the fatty group. No significant
difference was found in expressions of Cyclin D1, Cyclin E2 and Cyclin
A2.

Conclusion: IP10 and its receptor CXCR3 play critical roles in liver
regeneration through regulating Yap1 signaling.
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Introduction: Whole organ decellularization is a cell removal process
that creates a natural extracellular matrix for use in transplantation. A
lack of an intact endothelial layer in the vascular network of
decellularized organs results in blood clotting even with anti-
coagulation treatment. Furthermore, shear stress caused by blood flow
may affect reseeded parenchymal cells. We hypothesized that a heparin-
gelatin mixture (HG) can act as an antithrombotic coating reagent and
induce attachment and migration of endothelial cells (ECs) on vascular
wall surfaces within decellularized livers, with subsequent parenchymal
cell function enhancement.

Materials and Methods: Portal vein (PV) perfusion was performed
for right lateral lobe decellularization of porcine livers. We tested if
HG-precoating of isolated decellularized PV could increase EC
attachment and migration. Additionally, we coated PV and hepatic
artery walls in decellularized liver with HG, and then repopulated it
with ECs and maintained it under vascular flow in a bioreactor for 10
days. Re-endothelialized scaffolds were perfused with porcine blood
for thrombogenicity evaluation. We then co-cultured hepatocellular
carcinoma (HepG2) cells and ECs to evaluate the effect of
endothelialization on parenchymal cells. Finally, we transplanted these
scaffolds heterotopically in pigs.

Results: HG improved ECs’ ability to migrate and adhere to vessel
discs. ECs efficiently covered the vascular compartments within
decellularized scaffolds and maintained function and proliferation after
HG-precoating. No thrombosis was observed after 24 h blood perfusion
in HG-precoated scaffolds, indicating a fully endothelialized vascular
tree. HepG2 cells displayed a higher function in scaffolds
endothelialized after HG-precoating compared to uncoated scaffolds in
vitro and after in vivo transplantation.

Discussion and Conclusion: We have shown that re-endothelialization
of a porcine liver scaffold after precoating of blood vessels using HG
can be achieved. Blood vessel surface modification can improve ECs
attachment and migration with anti-platelet prosperity. /n vivo results
indicated that no coagulation occurred and parenchymal cell functions
were maintained. Our results are promising to the pursuit of generating
a fully functional human-sized tissue engineered liver scaffold with
non-thrombogenic, patent vessels that can be used as liver assist-
systems or for in vivo transplantation. This work was carried out with
the support of “Cooperative Research Program for Agriculture Science
& Technology Development (Project No. PJ0110022015)”, Rural
Development Administration, Republic of Korea.
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Human bone marrow derived mesenchymal stem cells pre-treated with
interleukin-17A (MSC-17) are superior T cell immunomodulators for
allotransplantation. We have previously shown that human MSC-17
potently suppressed PHA-induced T cell proliferation (3H-thymidine)
and T cell activation (downregulated CD25, IFN-y, TNF-q, IL-2) by
inducing Tregs expressing functional Treg markers (CD39, CD73,
CD69, 0X40, CTLA-4, GITR). Here we aimed to identify potential
mechanisms by which human MSC-17 mediate their superior
immunomodulatory function. Untreated-MSC (UT-MSC), IFN-y
treated MSC (MSC-y) and MSC-17 were assessed for their gene
expression profile (microarray, 3 human MSC donors). Significantly
regulated genes (p<0.05, fold change (FC)<-2 or >2) were identified
for their biological functions (Database for Annotation, Visualisation
and Integrated Discovery, DAVID). Microarray analysis identified 1278
differentially regulated genes (902 upregulated; 376 downregulated)
between MSC-y and UT-MSC; and 67 genes (39 upregulated; 28
downregulated) between MSC-17 and UT-MSC. MSC-y were enriched
for gene sets involved in the regulation of programmed cell death,
apoptosis, TGF-f receptor signaling pathway (eg. FMOD. CCL2,
MAPK3K1, SMAD6, GDF15 and TGFB2) and in positive regulation
of defense response (eg. IL-6, TLR3, TLR4 and IDO). MSC-y genes
were also enriched for cell migration (eg. CXCL10, CXCL16, ICAMI1,
IL-6 and VEGFA). Despite the enhanced immunosuppressive and
migratory properties, MSC-y therapy is likely to be immunogenic in
allogeneic hosts. MSC-y exhibited the highest enrichment of genes
associated with antigen processing and presentation via MHC class 1.
Enriched genes sets included aminopeptidases that hydrolyses antigenic
peptides for MHC class I peptide binding and antigen presentation (eg.
ERAPI1 and ERAP2), peptide transporter genes (eg. TAP2) and other
genes involved in the antigen processing and presentation pathways
(eg. TAPBL, B2M and CD74). Other biological processes enriched in
MSC-y included immune response activation, humoral response and
complement pathways activation. This microarray data is consistent
with the upregulation of MHC molecules in MSC-y (flow cytometry)
and in other studies showing increased MSC-y immunogenicity in vivo.
MSC-17 genes were associated with chemotaxis responses, which may
be involved in T cell recruitment for MSC-17 immunosuppression.
MSC are known to express MMP molecules with chemotaxis and
immunosuppressive properties. MMP13 was highly expressed
specifically in MSC-17 (FC 15.6) and was validated by RT-PCR.
Hence, MMP13 may mediate the superior immunomodulatory function
of MSC-17. MSC-17 represent a potential cellular therapy to suppress
immunological T cell responses in allotransplantation, with minimal
immunogenicity. Studies on the functional role of the key candidate
molecule MMP13 in MSC-17 immunomodulation are currently
underway.
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Purpose: Costimulation blockade prolongs graft survival but does
not induce tolerance in primates. The mechanisms of rejection are
incompletely understood, but costimulation blockade resistant
rejection may be due to CD28" T cells. Here we evaluate changes in
the proportion of CD28" T cells and naive, central memory, and
effector memory T cell populations over time in a non-human primate
(NHP) transplant model in the context of aCD28, aCD40, and
aCD80/86 immunomodulation.

Methods: Cynomolgus heterotopic (intraabdominal) cardiac
transplant recipients were treated with either aCD80/86 (Belatacept,
n=3), aCD28 (FR104, n=7), aCD40 (2C10R4, n=6), or aCD28 +
aCDA40 (n=2) for 90 days. Primary graft survival was defined by
diminished pulse pressure or a drop in heart rate (by telemetry), and
confirmed by histology. Peripheral blood CD4* and CD8" T cells
were analyzed for CD45RA, CD95, CD28, and CD62L using flow
cytometry. CD4" and CD8" T cells were categorized as naive (N:
CD45RA'CD62L" or CD95-CD62L" phenotype), central memory
(CM: CD45RA-CD62L" or CD95"CD62L"), or effector memory
(EM: CD45RA"-CD62L or CD95"-CD62L").

Results: Survival of grafts treated with aCD80/86 (median 122 days,
8 —125), aCD28 (164 days, 52 — 181), aCD40 (125 days, 90 — 179),
and aCD28 + aCD40 (138 days, 102 — 172) was similar. Proportion
of CD8"CD28" T cells increased from baseline to day of rejection in
the aCD28 (1.66+0.43) and aCD40 (1.42+0.77) groups, but not with
aCD80/86 (0.75+0.44; p=0.24) therapy. CM CD4" and CD8"* T cells
were a low proportion and exhibited minimal changes in these
treatment groups. Two EM distribution patterns were found at
baseline, with either a low (n=4, CD45RA"-CD62L; mean: 38.9%,
SD+4.9) or high (n=10, CD45RA""CD62L"; 65.1%=+8.8; p=0.0001)
proportion of EM among CD3*CDS8" T cells. The proportion of T cell
subsets was similar whether phenotyping was based on CD45RA or
CD95. The proportion of CD8" EM increased significantly from
baseline (58.3%=*14.6) to time of rejection (75.3%=11.2; p<0.0001)
across all drugs and profiles. Two of the four low CD8+ EM
phenotypes switched to a high phenotype within three weeks of
transplantation and subsequently experienced rejection during
immunomodulation therapy, but no correlation was observed between
baseline CD8" EM proportion and graft survival.

Conclusions: CD8" effector T cells significantly increased before
graft rejection, and CD8CD28" T cells trended upwards in the
aCD28 group. Monitoring these phenotypic changes could allow for
early intervention prior to allograft rejection, and specifically
targeting this “escape” mechanism of co-stimulation-independent
effector T cells may help promote tolerance in transplantation.
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Introduction: Despite modern immunosuppressive agents, up to 20%
of patients will develop an episode of rejection in the first 12 months
after liver transplantation (LTx)!!. Conventional means to diagnose
organ rejection is either inaccurate or invasive. Clinical findings and
liver function tests are non-specific and do not necessary correlate with
the severity of organ rejection!?l. Although liver biopsy is the gold
standard for the diagnosis of organ rejection, this procedure is invasive
and carries reasonable risksP®l. Better biomarkers for the non-
histological diagnosis of organ rejection are required. Recent studies
have proposed the use of donor-specific circulating cell-free DNA
(dscfDNA) as a non-invasive marker of organ rejection). Unlike
current methodologies adopted to evaluate dscfDNA, we have
developed a novel digital PCR approach based on deletion/insertion
polymorphisms to accurately measure dscfDNA levels. Using this
technique, we monitored a cohort of patients who underwent LTx.
Materials and Methods: Eight patients who underwent LTx were
prospectively recruited. Genotyping of a set of deletion/insertion
polymorphisms was performed to identify donor-specific alleles.
Droplet digital PCR was then utilized for the precise serial
quantification of dscfDNA in the circulation of the recipient. Levels of
dscfDNA were measured in pre-transplant and post-transplant bloods
for each recipient at days 1, 3, 7, 14, 28 and 42. Findings were
correlated with routine liver function tests and clinicopathological
factors.

Results and Discussion: Levels of dscfDNA were reflective of graft
health. In six recipients who underwent uneventful transplantation,
levels of dscfDNA markedly reduced within 3 days and rapidly
plateaued to a very low level 7 days after LTx. We also found that
dscfDNA levels were independent of cholestasis in a separate recipient.
On the other hand, dscfDNA levels significantly increased in a patient
who developed an episode of acute cellular rejection 7 days after LTx.
These findings of dscfDNA as a biomarker for organ rejection after LTx
are promising. Furthermore, as the measurement of dscfDNA is
attainable under 5.5 hours, our workflow will be supportive of same-
day clinical decision-making.

Conclusion: In this pilot study, we demonstrated the robustness of our
methodology for the detection and quantification of dscfDNA. We also
highlighted the potential of dscfDNA as a clinically applicable
biomarker of organ rejection. However, larger validation studies are
required to confirm the diagnostic performance of dscfDNA, especially
in the setting of other common post-transplant complications.
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of myeloid-derived suppressor cells after living donor liver
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Introduction: Acute phase fatty liver graft injury will deteriorate when
graft is small-for-size, which is common in living donor liver
transplantation (LDLT). Inflammasome plays critical roles in
inflammation initiation. Hepatic steatosis promotes myeloid-derived
suppressor cells (MDSC) accumulation. Here, we aimed to explore the
regulatory role of inflammasome on MDSC in fatty graft injury after
LDLT.

Materials and Methods: Expression pattern of inflammasome and its
association with IL-1p was investigated in 76 transplant recipients and
a rat orthotopic liver transplantation model using small-for-size fatty
graft. The regulatory role of inflammasome on MDSC accumulation
and mobilization was examined both in rat model and in vitro.
Results and Discussion: Clinically, the expressions of NLRP3 and IL-
1B in fatty living graft were significantly higher and associated with
poor liver function after transplantation. Intragraft NLRP3 positive cells
were associated with more neutrophils infiltration in fatty living graft
(»<0.0001). The circulatory MDSC in fatty graft LDLT group was
significantly accumulated.

In rat model, hepatic expression of NLRC4 and IL-1[3 was significantly
increased in fatty graft group. NLRC4 overexpression was positively
correlated with IL-1f and poor liver function. Consistently, MDSC was
also increased in fatty graft group and correlated with IL-1f expression
(p=0.02).1L-1B administration induced the MDSC mobilization.
Conclusion: Inflammasome, associated with MDSC accumulation,
played an important role in exacerbating acute phase inflammatory
injury in fatty graft after LDLT.
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Optimizing immunomodulatory properties and immunogenicity
of MSC for immunotherapy following organ transplantation

Samantha de Witte', Marcella Franquesa', Tanja Strini', Sander
S.Korevaar!, Franka Luk', S. J.Elliman?, P. N.Newsome’, M.
Gargesha®, D. Roy*, Ana M.Merino Rodriguez', Carla C.Baan',
Martin J.Hoogduijn'.

"Nephrology and Transplantation, Department of Internal Medicine ,
Erasmus MC, Rotterdam, Netherlands; 2Orbsen Therapeutics Ltd,
Galway, Ireland; *Department of NIHR Liver Biomedical Research
Unit and Centre for Liver Research , University of Birmingham,
Birmingham, United Kingdom; *BioInVision Inc., Mayfield Village,
OH, United States.

Mesenchymal stromal cells (MSC) are attractive candidates for
immunotherapy after organ transplantation as well as targeting immune
mediated disorders. MSC contain promising immunomodulatory
capacities and are low immunogenic, due to low MHC I and lack of
MHC II expression. These properties are favorable for their applicability
as immunotherapy, however there is evidence that MSC are more
immunogenic than previously thought. Design strategies which improve
these qualities would be advantageous for their application within the
transplantation field. This study aims to optimize MSC into less
immunogenic cells with improved immunomodulatory capacities.
Umbilical cord-derived MSC were treated for 3 days in vitro under
various conditions, i.e. in the presence of pro-/anti-inflammatory
cytokines, vitamins and serum-deprivation. Their immunogenicity and
immunosuppressive capacity were examined by gene-expression
analysis, surface-marker expressions, IDO-activity and inhibition of
Tcell proliferation. Subsequently, the susceptibility to NK cell and CD8
Teell lysis was investigated via CD107a expression. Furthermore, the
immunomodulatory capacity as well as the survival of the treated MSC
was examined in a CCL4-induced liver disease mouse model.

In vitro results show increased immunomodulatory capacity of IFNy-,
IFNB- and TGFp- treated MSC. IFNy-MSC were the most potent
inhibitors of Tcell proliferation plus their IFNy production.
Furthermore, increased HLA levels were observed in IFNy-, IFNf-,
VitB6- and StarvVitB6- treated MSC. These MSC were significantly
protected against NK lysis, which correlates to increased HLA type 1
levels. In addition, TGFB-MSC were significantly protected against NK
lysis while HLA levels remained unchanged. Table 1 displays in vitro
effects of the most prominent factors on immunogenicity and
immunomodulatory capacity. /n vivo, TGFB-MSC had improved
persistence after infusion while clearance of VitB6- and StarvVitB6-
treated MSC was accelerated compared to untreatedMSC. Nonetheless,
in vivo, a trend of improvement in liver function after TGFp- and Starv-
treated MSC administration was observed.

These data show the versatility of MSC to culture conditions and the
possibility of optimizing MSC into less immunogenic cells with
improved immunomodulatory properties, which is important for further
application of MSC as immunotherapy for immune mediated disorders
and after organ transplantation.

329.1
Transplantation of graft from older donors: does age still matter?

Nicholas Gilbo, Ina Jochmans, Mauricio Sainz, Jacques Pirenne,
Diethard Monbaliu.

Abdominal Transplantation Surgery and Coordination, University
Hospitals of Leuven, Leuven, Belgium.

Background: Improved outcome after Liver Transplantation (LT) has
led to an imbalance between patients waiting and availability of suitable
grafts. As an attempt to reduce this gap, selection criteria have become
less restrictive including elderly donors (>70y). However, registry data
have previously raised concerns that advanced donor age is associated
with impaired graft and recipient survival.

Methods: We retrospectively compared donor and recipient
demographics, transplant and outcome data between recipients of liver
grafts procured from donors >70y (D>70) and <70y (D<70) in a cohort
of 643 consecutive LT in (01/2003-12/2014). The influence of LT of
elderly grafts on recipient and graft survival was investigated by means
of multivariable regression. Data presented as median and IQR.
Results: 98/643 (15%) LT were performed with grafts procured from
D>70. D>70 [71-90y] were all brain dead and when compared to D<70,
peak AST/ALT was lower, most were locally procured (71.4% vs
45.3%, p<0.0001), had shorter graft extraction time [30min (24-36) vs
38min (28.5-50), p<0.0001] and higher DRI [2.6 (2.4-2.8) vs 2.1 (1.7-
2.4), p<0.0001]. Recipients of D>70 were older [62y (56-68) vs 57y
(48-64), p<0.0001] with similar MELD but higher BAR score [4 (2-4)
vs 2 (1-4), p<0.0001] and more frequently transplanted for HCC (44.9%
vs 28.3%, p=0.002). Cold ischemia [7.24h (6-9.5) vs 7.98h (6.2-9.5),
p:0.1] and anastomotic time [80min (67-91) vs 78min (67-90), p=0.3]
was similar. Peak AST post-LT was lower in D>70 [527IU/L (298-
1071) vs 7211U/L (383-1386), p=0.025]. No difference in early allograft
dysfunction (D>70 26.3% vs D<70 28.9%, p=0.71) or acute kidney
injury (D>70 22.7% vs D<70 22.7%, p=1) was observed. The incidence
of non-anastomotic biliary strictures within 1y post-LT was lower in
D>70 (6.2% vs 13.4%, p=0.045). One and five year graft survival were
similar between D>70 and D<70 (89.7% vs 87.7%, 73.5% vs 70.6%
respectively, p=ns); likewise 1 and 5 y patient survival did not differ
(92.8% vs 91.1%, 76.1% vs 75.9% respectively, p=ns). Multivariable
Cox regression did not reveal an impact of donor age on patient and
graft survival (D>70 HR:0.95, 95%CI:0.55-1.63 and HR:0.78,
95%CI:0.46-1.33) in contrast to CIT which was an independent risk
factor of impaired recipient survival (HR: 1.11, 95%CI:1.04-1.2,
p=0.004).

Conclusion: In our experience, transplantation of grafts >70y did not
increase post-LT morbidity and achieved survival comparable to that
one reached by younger grafts in the long-term. Careful selection of
graft from D>70 to be procured by experienced team and stable
recipients seems essential to safely use these elderly grafts.
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Dynamic Liver Compliance- A new radiological metric to predict
peri-operative course of donor hepatectomy

Mettu Reddy, Abdelrrhaim Dabora, Sripriya Srinivas, [lankumaran
Kaliamoorthy, Rajesh Rajalingam, Gomathy Narasimhan, Venugopal
Kota, Mohamed Rela.

Institute of Liver Disease & Transplantation, Global Health City,
Chennai, India.

Background: Minimising donor morbidity remains the cornerstone of
successful LDLT. The most important variable predicting donor
outcome after right lobe donation is how the partial liver remnant copes
with portal hyperperfusion. Multiple biochemical, radiological and
histological parameters have been used to evaluate this aspect. We
devised a new radiological metric- dynamic liver compliance (ALV)
and evaluated its utility in predicting peri-operative course after donor
right hepatectomy.

Methods: Potential liver donors underwent contrast enhanced triple
phase CT as part of standard donor assessment. Donors underwent plain
CT after overnight fasting. This was followed by intravenous infusion
of normal saline (10ml/kg) over 30 minutes. The patient then underwent
standard triphasic CT after intravenous contrast injection. Liver
volumes in the plain scan and the hepatic portal phase were compared.
Dynamic liver compliance (ALV) was calculated as (Portal phase
volume- Plain volume)*100/Plain volume. The intra-operative and
post-operative course of these donors was prospectively followed.
Relationship between ALV and standard intra-operative and post-
operative variables was explored.

Results: 16 donors completed the protocol CT and proceeded to right
lobe donation. Post hydration volumes increased by a mean of
82+56ml. Mean dynamic liver compliance (ALV) was 5.9%=+3.4%.
ALV showed significant negative correlation (Pearson’s correlation)
with intra-operative blood lactate levels (p=0.004) and day 1
transaminase levels (AST: p=0.044, ALT: p=0.033). Donors with ALV
less than 6% had significantly higher end intra-operative blood lactate
(3.4 vs 2.1, p=0.008) and day 1 transaminase levels (ALT: 151 vs 244,
p=0.049, AST: 133 vs 214, p=.054). There was no difference in peak
bilirubin, peak INR, ICU or hospital stay or morbidity between the two
groups.

Discussion: Donors who have a compliant liver as measured by a high
ALV appear to have better intra-operative blood lactate and post-
operative transaminase profiles, suggesting lesser peri-operative
hepatocyte injury. In this pilot study, ALV appears to be an interesting
new metric to predict peri-operative course of liver donors. Larger
studies are necessary to identify the ability of this metric to predict
clinical course of these donors.

Conclusion: Dynamic Liver Compliance (ALV) has the potential as a
new non-invasive radiological metric to predict donor liver quality &
the peri-operative course after donor hepatectomy.

329.3

Post-operative thrombocytopenia determines the fate of adult-to-
adult living donor partial liver transplantation; Proposal of
“Thrombotic Microangiopathy (LTx-TMA) Score”

Koichiro Hata', Hirokazu Tanaka', Kayoko Endo?, Hirofumi Hirao',
Yusuke Okamura', Toyonari Kubota', Osamu Inamoto', Ichiro
Tamaki', Yermek Nigmet', Hideaki Okajima', Toshimi Kaido', Akira
Shimizu?, Shinji Uemoto'.

"Department of Surgery, Division of Hepato-Biliary-Pancreatic
Surgery and Transplantation, Kyoto University Graduate School of
Medicine, Kyoto, Japan; *Institute for Advancement of Clinical and
Translational Sciences, Kyoto University Hospital, Kyoto, Japan.

Background: It has recently been reported that peri-operative
thrombocytopenia may predict the outcome of liver transplantation
(LTx), however, the underlying pathophysiologies have not been
elucidated. Here we propose the concept of “LTx-associated thrombotic
microangiopathy (LTx-TMA) “, as a crucial pathology in LTx.
Methods: We retrospectively analyzed the clinical characteristics/data
in the consecutive 290 cases of primary adult-to-adult living donor
partial LTx (LDLT) in our single center between April 2006 and March
2013, with special interest to the diagnostic criteria of TMA, as follows:
1) thrombocytopenia (<50,000/mm), ii) hemolytic anemia (Hb<8.0g/dl),
iii) LDH elevation (>500 IU/L), and iv) manifestation of schistocytes.
Baesd on these, we calculated “LTx-TMA” score, as detailed in the
lower table in Fig.2, which was analyzed in correlation with recipients’
survival.

Results: Among various clinical parameters, only post-LTx platelet
count was significantly associated with 6-months mortality. Moreover,
patients’ survival was clearly deteriorated according to the degree of
thrombocytopenia (p<0.0001, Fig.1). Regarding the TMA criteria,
thrombocytopenia occurred in 253 out of 290 cases (87.2%), hemolytic
anemia was observed in 271 (93.4%), LDH elevation in 166 (57.2%),
and schistocytes in 205 (70.7%). Of note, 95.2% (276 cases) exhibited
at least 2 characteristics of TMA, and surprisingly, 112 cases (38.6%)
met all 4 criteria by 60 post-operative days, indicating that almost all
LDLT cases were accompanied by TMA-like disorder. Furthermore,
the recipients’ survival in 21 cases whose LTx-TMA score was only 0
point (4 cases) or 1 (17 cases) was 100% with significantly less
morbidity and shorter hospital stay, while 17 out of 25 cases (68%)
whose score reached 7 points died within 3 months after surgery
(p<0.0001). As summarized in Fig.2, the higher the score was, the more
deteriorated the patients’ survival was.

Discussion: Almost all ADAMTSI13 is produced by hepatic stellate
cells, therefore, lowered activity of ADAMTS13 is always concurrent
with up-regulation of von Willebrand factor (vWF) multimers just after
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LTx. This imbalance, in turn, leads to platelet thrombus formation both
in hepatic and in systemic microcirculation, resulting in prolonged
dysfunction of transplanted livers, as well as in functional disorder of
remote organs. Thus, we would like to propose such critical pathology
as “LTx-TMA”, which seems not only to be an important predictor of
prognosis, but to be a novel therapeutic target for improving high
mortality and morbidity after LDLT.

www.transplantjournal.com
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Impact of the Share 35 liver allocation policy on candidates with
MELD exception scores

Elaine Cheng!'?, Matthew Everly??, Douglas Farmer!, Fady Kaldas!,
Ali Zarrinpar', Vatche Agopian', Ronald Busuttil.

'Division of Liver and Pancreas Transplantation, University of
California Los Angeles, Los Angeles, CA, United States; *Terasaki
Research Institute, Los Angeles, CA, United States; *Department of
Medicine, University of California Los Angeles, Los Angeles, CA,
United States.

Introduction: Liver allocation policies in the United States have
typically favored candidates listed with MELD exception scores, and
the use of exceptions has increased yearly since the inception of the
MELD era. A change to the allocation system was implemented on June
18, 2013 which mandates the regional sharing of deceased donor (DD)
livers for candidates with MELD scores of 35 or higher. Our aim is to
investigate the impact of the Share 35 policy on liver transplant (LT)
candidates with exception points, with a focus on patients with
hepatocellular carcinoma (HCC).

Methods: We reviewed the 73,508 LT candidates added to or removed
from the United Network for Organ Sharing (UNOS) waitlist between
June 18, 2010 and June 5, 2015. Candidates listed for multiple organs
(except liver-kidney), pediatric patients and those with fulminant liver
failure are excluded, and the remaining 67,119 candidates are included
in the analysis. Patient data and donor characteristics are analyzed on
a yearly basis (Years 1-5).

Results: The proportion of candidates added to the waitlist with
exception scores have increased each year (21.5% in Year 1 vs. 24.4%
in Year 5), with approximately 70% of the exception candidates
carrying the diagnosis of HCC. The percentage of DD organs being
used for exception cases have also increased over time (34.4% in Year
1 vs. 41.3% in Year 5). Candidates with HCC exceptions are more likely
to receive DD transplants compared with the overall waitlisted
population. After implementation of the Share 35 policy, however, a
lower percentage of HCC candidates received DD transplants (82.9%
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POST vs. 84.8% PRE, P=0.017), while a higher percentage died or
experienced medical deterioration while on the waitlist (7.4% vs. 6.2%,
P=0.032). These observations are in contrast to the overall cohort which
has witnessed higher transplant rates and a lower waitlist mortality since
Share 35 has taken effect.

Time on the waiting list for HCC candidates has increased with each
given year. There is a significant rise in the proportion of HCC
candidates with allocation MELD scores (including exception points)
>35 at the time of LT in the POST-Share 35 era (2.5% vs. 0.8%,
P<0.001), and a decrease in the proportion of HCC patients transplanted
within 6 months of listing (45.7% vs. 50.5%, P<0.001). Additionally,
high-risk donor organs are being preferentially used in exception cases,
as shown by the increased median donor risk index in the POST-Share
35 era (1.40 vs. 1.38, P=0.010). Nevertheless, 1-year patient and graft
survival rates have not been affected with implementation of Share 35.

Conclusions: The Share 35 policy for liver allocation in the United
States has reduced the relative advantage of MELD exception
candidates, as evidenced by reduced transplant rates, a rise in waitlist
mortality, prolonged waiting times, and the use of higher-risk donor
organs. These recent changes have not affected short-term post-LT
outcomes in these patients.
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Live donor champion program for liver transplantation: Time to
redefine the strategy

Jingzhou Wang !, Melissa Donovan!, Curtis Argo?, Anita Sites',
Daniel Maluf’.

ITransplantation, UVA, Charlottesville, VA, United States; Medicine,
UVA, Charlottesville, VA, United States.

Background: Live Donor Champion (LDC) Programs promote the
advocacy for living donor transplantation and has not been tested yet
in liver transplantation. We conducted a prospective 9-month pilot trial
of this novel educational intervention.

Patients and Methods: Patients evaluated for liver transplantation (LT)
and without contraindications for living donor liver transplantation
(LDLT) were invited to voluntarily attend the LDC training session
designed to establish a collaborative approach from patients and health
care team members (HCT), to develop an environment to promote
donation, and test the feasibility of this pilot program. The LDC
intervention includes (a): an initial face-to-face meeting (focus groups)
with a presentation that enhances the knowledge on living donation,
(b): personalized education provided by HCT to target all levels of
health literacy, (c): follow-up phone calls for ongoing patient education,
and video-conference consults. A historic control group was included.
Metrics for evaluation of the intervention were established.

Results: From a total of 167 evaluated end stage liver disease (ESLD)
patients, 72 were enrolled and 57 (79.2%) ESLD patients identified a
care giver / donor champion interested to advocate for them. During
this period of time, a total of 72 intakes (67 directed and 5 non-directed
donors) were received on behalf of 38 participants (1.76 donors per
ESLD patient). Data show that LDC program increased the number of
intakes for liver donors during the study period (p-<.05). Furthermore,
the number of completed donor evaluations increased.

Conclusion: LDC Programs improve patient knowledge of the live
donor LT and increase access to living donation.
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Factors associated with worse outcome in Korean split-liver
transplantation: analysis of the 10-year Korean Network for
Organ Sharing data base

Nam-Joon Yi, Sanghee Song, Ok-Kyung Kim, Hyeyoung Hong ,
Kyung Chul Yoon, Hyo-Sin Kim, Hyo-Sin Kim, Kwang-Woong Lee,
Kyung-Suk Suh.

Surgery, Seoul National University College of Medicine, Seoul,
Korea.

Background and Aim: Organ shortage has been a hot issue especially
in the field of liver transplantation (LT) in Asian countries including
Korea. In order to increase the donor pool, the policy of split LT (SLT)
has been recently changed and recently number of SLT has been
increased in Korea. However the outcome of SLT in Korea has not been
reported.

Methods: This study evaluated the outcomes of SLT using the Korean
Network for Organ Sharing (KONOS) between January 2005 and
December 2014. Cases with two recipients from one deceased-donor
were considered as SLT. A total of 200 cases of 100 pairs of SLT were
examined.

Result: The recipient population was 107 adults and 93 children. The
type of SLT composed of adult/children pair in 87 (87.0%). The median
donor age and body weight were 25.0 (9 ~ 48) years and 66.3 (38 ~
120) kg. Adult recipients’ median age was 53.1 (25~77) years, and body
weight 62.2 (35~101) kg. UNOS status 1 and 2A was 57 (53.3%) in
adult recipients. The median donor / recipient weigh ratio (DRWR) was
1.12 (0.56 ~ 1.95); the DRWR < 1.0 was 37.4%. Pediatric recipients’
median age was 2.82 (0~16) year and body weight was 13.2 (range,
3.6~55) kg. The median DRWR was 6.80 (1.09 ~ 17.04); the DRWR >
10.0 was 22.6 %. UNOS status 1 in pediatric recipients was 10 (10.8%).
The overall patients’ survival outcome was 75.5 %, but it was worse in
adult recipients (67.3% vs. 84.9%) (Fig.1) (p=0.004). In adult
recipients, prolonged prothrombin time (INR >1.5) of the donor and
center sharing were poor prognostic factors in multivariate analysis
(p<0.05).

Conclusion: Although the outcome of SLT in Korea was acceptable,
the outcome was worse in urgent and big adult recipients, especially in
cases of marginal donor with prolonged INR and low volume center.
Further evaluation should be performed to make a good guideline for
allocation of the deceased donor for SLT.

329.7

Principles from high volume living donor liver transplantation
centre doubles the donor pool in deceased donor liver
transplantation

Shishir Pareek, Nilesh Patil, Neerav Goyal, Subash Gupta.
Centre for Liver and Biliary Sciences, Indraprastha Apollo Hospital,
New Delhi, India.

Aim: To study the contribution and need of LDLT experience in
increasing the donor pool in DDLT.

Material and Method: Deceased donor transplantation is very
uncommon in the south Asian countries due to ethical reasons.

With vast experience of over 1900 LDLT at our centre from Sept 2006
till date, steps helpful in havesting two Hemiliver in special
circumstances from single deceased donor for two adult patients were
analysed without the need for preoperative CT angiogram or intra-
operative Doppler.

Results: LDLT differs from DDLT in following principles and
Hemiliver grafts are utilized for donation.

1. Miticulous porta dissection with retrieval of first and second order
vascular branches as inflow vessels.

2. Division of first and second order biliary radicles for anastomoses
with recipient ductal opening with idea of maintaining a non obstructed
biliary continuity in the remnant Hemiliver.

3. Miticulous bloodless insitu parenchymal transection is performed
with- out the preoperative CT scan or intra-operative Doppler with the
end point of keeping the MHV to Left lobe and retrieving sizeable
reconstructable segment five and eight veins for anterior sector drainage
of right lobe, hence two healthy grafts can be retrieved.

4. Main portal vein as well as CHD is kept with Right hemiliver
whereas CHA is kept towards left hemiliver as greater anatomical
variation of portal vein and biliary radicles are found in right Hemiliver
and multiple segmental arterial branches are found in left Hemiliver.
5. The Inferior vena-cava along with caudate lobe is kept with the Left
lobe.

6. Inflow vessels and ducts with small size and caliber are joined under
magnification by keeping the recipient stumps long and with multiple
openings with high porta dissection.

7. GRWR as low as 0.6 is acceptable with favourable recipient
outcomes

Adult recipients with this insitu splitting technique had no difference
in post-operative recovery and complication, day of normalization of
LFT, coagulation profile, platelets, drain output, hospital stay.
Conclusion: Principles and experience from high volume LDLT centre
can double donor pool in DDLT centre as well outcomes

Transplant surgeons in DDLT centres should have adequate exposure
in LDLT setting as well.

More people will become motivated for organ donation as twice as
many lives can be saved.
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Changes in liver allograft steatosis and its impact on early graft
function and long term survival

Jason Davis, Spencer Fuller, Chandrashekhar A.Kubal, Jonathan
A Fridell, A. J.Tector, Richard S.Mangus.

Department of Surgery, Transplant Division, Indiana University
School of Medicine, Indianapolis, IN, United States.

Background: Deceased organ donor liver transplant allografts with
steatosis have an increased risk of primary non-function and initial poor
function post-transplant. A large percentage of donor livers have
significant steatosis.Previous research suggests improvement in
steatosis in the immediate post-transplant period. This study compares
reperfusion and early post-transplant surveillance biopsies, and
correlates the results with initial graft function and long-term outcomes.
Methods: Records of all liver transplants performed at a single center
over a l4-year period were reviewed.The original biopsies were
reviewed by experienced liver pathologists. Liver biopsies are obtained
at the time of transplant and 3 days after transplant. Total steatosis is
calculated as the sum of both micro- and macrovesicular steatosis, and
is categorized into four study groups: (1) none (0%), (2) mild (<10%),
(3) moderate (10-20%) and (4) severe (>20%). For this analysis, change
in liver steatosis is calculated as moving from one study group to
another. Early post transplant liver function is assessed by biochemical
analysis of liver enzymes (alanine aminotransferase (ALT); liver
injury), total bilirubin (TB; excretion), international normalized ratio
(INR; synthesis). Long-term survival is assessed using Cox regression
analysis.

Results: Data were available for 1572 adult subjects. Among the
patients with steatosis, there was a significant and rapid decrease in
steatosis.The median group change was greatest for severe steatosis
groups (Group 3, >20%: -1.54; Group 2, 10 to 20%: -0.93; Group 1, 1
to 10%: -0.47 (p<0.001).Moderate and severe steatosis was associated
with more acute liver injury (p<0.05 for days 1 to 6), and delayed graft
function (higher TB and INR (p<0.05 on days 1, 3)). These values
decreased for all study groups until they were similar by day 7 (ALT)
and day 14 (TB and INR). Systemically, steatotic groups demonstrated
an acute decrease in glomerular filtration rate from 1 to 3 days post
transplant, ranging from -12 to -22% change, compared to only a -5%
change for the nonsteatotic group. Graft survival was worse at all time
periods for moderate and severe steatosis livers. Subgroup analysis was
employed to identify groups that have a more dynamic decrease in
steatosis. Those groups with better clearance of severe steatosis
included recipients who were younger, more obese, male, and those
with fatty liver disease.

Conclusion: These results confirm a marked post-transplant decrease
in allograft steatosis that occurs within 3 days of transplant. Subgroup
analysis suggests that younger male patients who are obese or have
fatty liver disease are more able to clear steatosis in this period.
Allografts with moderate to severe steatosis have worse early injury,
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delayed graft function and worse early and late survival. Steatotic grafts
are associated with a substantial acute decrease in renal function early
post transplant.



S78 Transplantation m July 2016 ® Volume 100 m Number 7S

www.transplantjournal.com

329.9

Evaluation of the potential impact of inter-regional sharing for
high MELD patients waiting for liver transplantation

Michael A. Fink'?, Glenda A.Balderson?, Christopher Christophi',
Robert M.Jones'.

"Department of Surgery, Austin Health, The University of Melbourne,
Melbourne, Australia; 2Liver Transplant Unit Victoria, Austin Health,
Melbourne, Australia; *Australia and New Zealand Liver Transplant
Registry, Brisbane, Australia.

Background: Patients with high MELD or PELD scores have a risk
risk of death on the liver transplant waiting list and a short window of
opportunity during which rescue by liver transplantation is possible. A
system of inter-regional sharing for patients with high MELD or PELD
scores might enable a greater chance of transplantation

Aim: To evaluate the potential impact of an inter-regional sharing
program in Australia and New Zealand for patients with high MELD
or PELD scores.

Method: Prospective data of patients on the waiting lists of the six liver
transplant units in Australia and New Zealand with a MELD or PELD
score of at least 25 were collected during the period 1 October 2013 to
30 April 2015. The MELD or PELD score at the time of liver
transplantation was obtained for all non-urgent patients transplanted
using deceased donor grafts in Australia and New Zealand during the
study period using data from the Australian and New Zealand Liver
Transplant Registry. Simulation of inter-regional sharing of blood group
compatible livers was performed using Filemaker Pro 13.0. The
variables assessed in the model were the MELD/PELD threshold at or
above which the patient would be eligible to receive an inter-regional
offer and the minimum difference in MELD/PELD between the
potential recipient of an inter-regional offer and the local recipient (who
was transplanted in reality). The outcomes of the models that were
assessed included the number of livers that would be required to be
shipped, the number of patients potentially rescued from waiting list
death by inter-regional sharing, the additional cold ischaemia time and
the additional distance between donor and recipient hospital.

Results: During the 19-month prospective study period, 388 liver
transplants, excluding urgently listed patients and those transplanted
using living donor livers, were performed in Australia and New
Zealand. During the same period across Australia and New Zealand,
102 patients had a MELD or PELD score of at least 25 at some time
while waiting. Of these, 27 (26%) died waiting. Simulation of models
of inter-regional sharing revealed that the lower the MELD/PELD
threshold and the lower the MELD/PELD difference in the model, the
greater the number of patients rescued from waiting list death.
However, this is at the expense of a greater number of livers shipped,
increased transport distance and cold ischaemia time.

Conclusion: Simulation of models of inter-regional sharing for patients
with high MELD and PELD scores has demonstrated that this approach
has the potential to rescue patients at a high risk of waiting list death.
A trial of voluntary inter-regional sharing of deceased donor livers for
patients with a MELD or PELD score of at least 35 has begun in
Australia and New Zealand.

Liver and Intestinal Transplantation Advisory Committee of the
Transplantation Society of Australia and New Zealand
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Histologic change after body weight reduction of potential living
liver donors with fatty liver

Young Rok Choi, Suk-Won Suh, Jeong-Moo Lee, Hyeyoung Kim,
Hae Won Lee, Nam-Joon Yi, Kwang-Woong Lee, Kyung-Suk Suh.
Surgery, Seoul Nation University College of Medicine, Seoul, Korea.

Background: Fatty liver is critical for donor selection, which has been
associated with a risk of complication for both donor and recipient after
liver transplantation. After living donor weight reduction for a short-
term, the change of liver fat percentile and pathologic findings were
investigated.

Methods: A total of 356 living donor candidate were between January
2011 and November 2013 at a single center. Of them, 18 donors tried
to lose their weight reduction. Fat fraction was estimated on
preoperative non-invasive MR spectroscopy. And liver biopsy findings
were analyzed before and after weight reduction.

Results: Eighteen donor candidates lose mean 3.6 + 3.1 kg of their
weight for mean 43.9 + 31.0 days (range 7-107 days) and BMI was
significantly decreased to 25.9 + 3.1 kg/m2 from 27.1 + 3.2 kg/m2 (p
< 0.001). Their fat fractions were also significantly decreased to 6.8 +
4.5% from 11.4 £4.7% (p <0.001). Although preoperative liver biopsy
showed that ballooning change (n=3, 23.1%), inflammation (n=9,
69.2%)), fibrosis (n=2, 15.4%) and necrosis (n=3, 16.7%) before weight
reduction, intraoperative biopsy showed no fibrosis, no necrosis,
decreased inflammation (n=2, 17.6%) and improved ballooning change
of hepatocyte (n=1, 5.9%) after weight reduction [table 1]. Although
one candidate could not donate his liver finally because of
steatohepatitis, the others recovered uneventfully.

Conclusions: Donor body weight reduction can expand donor pool and
contribute to improving donor safety.
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Prediction of nonalcoholic fatty liver in apparently healthy living
liver donors: a large histology based comparison to normal
controls

Narendra S. Choudhary', Sanjiv Saigal', Neeraj Saraf', Rahul Rai',
Tarun Piplani?, Dheeraj Gautam?, Lipika Lipi®, Amit Rastogi', Sanjay
Goja!, Prashant Bhangui', Sumana K.Ramchandra!, Yalakanti
R.Babu', Vikram Raut', Thiagrajan Srinivasan', Arvinder S.Soin'.
Institute of Liver Transplantation and Regenerative Medicine,
Medanta The Medicity, Gurgaon, India; ?Department of
Radiodiagnosis, Medanta The Medicity, Gurgaon, India;
‘Departments of Histopathology, Medanta The Medicity, Gurgaon,
India.

Background: Patients with milder grades of non-alcoholic fatty liver
(NAFL) are often not picked up by ultrasound abdomen.
Conventionally LDLT centers use CT based liver attenuation index
(LAI) to rule out fatty liver in living related liver donors.

Materials and Methods: The study group included all prospective
liver donors who had a liver biopsy during work-up due to high body
mass index (>28 Kg/M?), dyslipidemias, presence of metabolic
syndrome or borderline remnant/graft to recipient weight ratio. Non-
alcoholic fatty liver was defined as >5% hepatocytes having steatosis
and no changes of steatohepatitis and/or fibrosis. Data is shown as mean
(SD) or median (25-75 IQR). Following metabolic risk factors were
calculated: BMI>25 Kg/M? (Asian Indian cut-off for obesity),
diabetes/impaired fasting glucose, triglycerides >150 mg/dl, high-
density lipoprotein (<40 in males and <50 mg/dl in females) and blood
pressure>130/85 mmHg or hypertension.

Results: The study group comprised of 521 prospective liver donors
(280 females), age 35.1+10.3 years, BMI 25.74+3.8 Kg/M?>. A total of
243 donors (46.6%) were diagnosed as having nonalcoholic fatty liver,
the amount of steatosis ranged from 5-40%. When subjects with NAFL
were compared with subjects with normal histology; NAFL group had
higher BMI (26.4+3.6 versus 25.1+3.8 kg/M?, p=0.000), higher values
of ALT [33(24-41) versus 27(21.2-32.7), p=0.000], GGT [23(16-33.5)
versus 18(13.2-26), p=0.000], triglycerides (135.5+£65.3 versus
111.6+52.2 mg/dl, p=0.000), low density lipoprotein (108.5+31.5
versus 102.4+£29.4 mg/dl, p=0.017), lower high-density lipoproteins
(40.5+14 versus 42.9+10.7 mg/dl, p=0.029) and CT LAI values [9(4-
13) versus 12(8-16), p=0.000]. NAFL group had higher number of
metabolic risk factors [2(1-3) versus 1(1-2), p=0.000]. Presence of CT
LAI<S had a sensitivity of 25.7% and specificity of 91.4% for
prediction of NAFL. Presence of >2 metabolic risk factors predicted
NAFL with a sensitivity of 67%.

Conclusion: Presence of >2 metabolic risk factors has better sensitivity
for prediction of NAFL than CT LAI in living liver donors and thus
combination of both is better.

Yogesh Saini; Payal Arora
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Significance of living domino donor liver transplantation in the
context of limited number of deceased organ donors in Japan - A
single center experience

Yukihiro Inomata, Shintaro Hayashida, Yasuhiko Sugawara,
Hidekazu Yamamoto, Masaki Honda, Kaori Isono, Daiki Yoshii,
Kohei Miura, Keita Shimata, Shinnichi Kawabata, Koushi Uchida.
Transplantation and Pediatric Surgery, Kumamoto University
Hospital, Kumamoto, Japan.

Background: Domino liver transplantation (DLT) using the liver
from familial amyloid polyneuropathy (FAP) can expand the donor
pool, although there is substantial risk of de novo onset of FAP in the
recipient. With the reform of the organ transplant law in Japan,
annual umber of deceased donor (DD) increased around 5 times,
from 10 to 50. There is no nation-wide principle of the selection
criteria of domino liver recipient using FAP liver. Benefit and risk of
living domino donor liver transplantations (LDDLT) was analyzed in
the cohort of one institution in the situation of still-limited number of
deceased donors.

Patients and Methods: From 2003 to 2010, fifteen cases were done
before the reform of the law (pre-group), and the other 6 were done
after (post-group), from 2014 to February 2016. Selection process of
the domino recipients (whether the candidate was on the DD liver
transplant list or not), outcome of the LDDLT, and the onset of FAP,
according to the timing of the transplant were analyzed.

Results: The original indication for LDDLT were; end-stage liver
diseases in 12 (4 with HCC), re-transplant in 2, and congenital
absence of portal vein with encephalopathy in 1, and in the post-
group, ELD in 5 (3 with HCC), and re-transplant in the other 1. The
mean age of the pre-, and post-group was 45.1 (18-58 yo) and 57.5
(51-62 yo), respectively. Only 4 out of 15 in the pre-group, and all of
the post-group had been registered on the waiting list for DLT in
Japan. Six-month post-transplant survival was 100% in both groups.
Three patients of the pre-group died of malignancy. In 2 patients of
the 8 long survivors in the pre-group, there are objective signs of FAP
with least subjective symptoms.

Discussion: In the pre-group, younger patient were selected in
consideration of hopeless possibility for DDLT. In the post-group,
older patients with HCC were more common, as the traditional
standards of the domino LT in the world, although, highly urgent
patients (status 1) were not included.

Conclusion: Domino liver transplant had results of excellence and
significance in the limited number of DD liver transplants. However,
small increase of DD in Japan made the selection criteria a little
difficult because the highly urgent patients will have substantial
possibility of DD liver transplantation without the domino.
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were identified as significant risk factors. A precise donor selection and
329.13 the reduction of risk factors within the female population should be
considered in patients with NASH undergoing LT.

Nonalcoholic steatohepatitis as indication for liver
transplantation in Europe. Clinical analysis of over 37.000
patients

Barbara Kern', Philip Newsome?, Vincent Karam?, Rene Adam?,
Gabriela Berlakovich*, Josef Fritz', Benedikt Feurstein', Paolo
Muiesan’, Dietmar Ofner!, Stefan Schneeberger'.

!Operative Medicine, Innsbruck Medical University, Innsbruck,
Austria; Institute of Immunology and Immunotherapy , University of
Birmingham, Birmingham, United Kingdom; *Centre Hépatobiliaire,
Hépital Paul Brousse, Villejuif, France; “Transplant Surgery, Medical
University of Vienna, Vienna, Austria; *Queen Elizabeth Hospital,
University of Birmingham, Birmingham, United Kingdom.

Background: Over the past years, nonalcoholic steatohepatitis (NASH)
has emerged to become the third leading cause for liver transplantation
(LT) in the US. Since 2002, chronic liver failure due to NASH has
increased constantly.

Aim: The aim of this study was to investigate all adult patients with
NASH, who underwent LT in Europe between 2002 and 2012.
Methods: We analyzed the European dataset of over 37.000 adult liver
transplant recipients in collaboration with the European Liver
Transplant Register (Paris — France) between 2002 and 2012. NASH
was defined by clinical and histopathological findings. Patients with
cryptogenic cirrhosis and a BMI over 30kg/m2 were also included.
Results: 37.612 adult patients underwent orthotopic LT in Europe. The
most common indication for LT was alcoholic cirrhosis with 39.8%
(14956/37612), the incidence of NASH was documented with 3.3%
(660/37612). Except for ALD and HCV, overall survival was poor
compared to other indications (HBV: p=0.0; PBC p<0.00; PSC: p<0.00;
Others: p=0.02).

The male percentage accounted for 73.7% (27727/37612), female
patients were only 26.1% (9855/37612; in less than 0.1% no sex was
documented). Female patients and gender mismatch were identified as
independent risk factor within the NASH cohort. Donor age over 55
years showed decreased overall survival in the nonNASH cohort, but
not in the NASH group (p<0.00; p=0.5; respectively). Recipient BMI
>40 did not impact on overall survival in the nonNASH patient group,
but was identified as significant risk factor in the NASH cohort (p=0.1;
p=0.02; respectively). Donor steatosis stratified as steatosis to mild,
moderate and severe had no influence on the outcome in the NASH
group, whereas in the nonNASH patient cohort, the difference was
significant (p=0,01). In the multivariate analysis, donor BMI over
30m2/kg was identified as risk factor (p=0.023). The incidence of
NASH reached 5%, ALD showed a slight increase, whereas HCV
dropped below 30% by the year 2012.

Conclusion: Patients, who underwent LT due to NASH, did have
decreased survival rates when compared to other indications except for
ALD and HCV. Within the NASH group, female patients, gender
mismatch, donor BMI over 30m2/kg and recipient BMI over 40m2/kg
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Utilization and clinical outcomes of belatacept-based
immunosuppression in U.S. renal transplant recipients

Xuerong Wen?, Michael JinCasey?, Alfonso H.Santos?, Abraham
Hartzema', Karl Womer?.

"Department of Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States; *Nephrology/Medicine,
University of Florida, Gainesville, FL, United States.

Introduction: In the BENEFIT and BENEFIT-EXT trials!'»2],
belatacept demonstrated non-inferior incidence of acute rejection and
improved renal function in kidney transplants compared to a
cyclosporine-based regimen. However, the drug’s performance in a real
clinical setting compared to tacrolimus has not been reported. A
retrospective cohort study based on the Scientific Registry of Transplant
Recipients data was conducted to compare 1-year utilization and
outcomes of belatacept- and tacrolimus-treated U.S. kidney transplant
recipients (KTR).

Methods: Solitary adult KTR who received belatacept+tacrolimus- or
belatacept- (without CNI, termed belatacept alone) or tacrolimus
(without belatacept, termed belatacept alone)-based regimens at
hospital discharge from 6.1.2011 through 12.1.2014 were included. The
primary outcome for this study included: one-year composite patient
death or graft loss and one-year incidence of biopsy-proven acute
rejection (BPAR). The secondary outcomes included mean estimated
glomerular filtration rate (GFR) at 1 year and the one-year incidence
of new-onset diabetes after transplantation (NODAT). Recipient
demographic and clinical characteristics were adjusted in a multivariate
Cox proportional hazard model. Further subgroup analyses were
conducted in patients with high panel reactive antibody (PRA), with or
without lymphocyte-depleting (LD) induction, and in individuals who
met the same inclusion/exclusion criteria as the BENEFIT and
BENEFIT-EXT trials!'!,

Results and Discussion: 50 244 adult recipients underwent solitary
kidney transplantation during the study period, with 417 receiving
belatacept+tacrolimus, 458 receiving belatacept alone, and 49 369
receiving tacrolimus alone at hospital discharge. The rates of 1-year
composite patient death or graft loss in the two belatacept regimens
were noninferior to that in the tacrolimus group. The rates of 1-year
BPAR were numerically similar between belatacept+tacrolimus and
belatacept alone in all recipients, BENEFIT-eligible patients, and
BENEFIT-EXT-eligible patients (Figure 1A). However, these rates
were significantly higher than those in the tacrolimus alone group for
all three patient groups. The use of LD induction drugs was associated
with lower 1-year BPAR rates in the recipients who received belatacept
alone (14.6% vs 23.1%, P=0.02) (Figure 1B). In multivariate analyses,
increased risk of BPAR associated with belatacept alone was identified
in the overall study cohort compared to tacrolimus alone, (aHR: 2.36;
95%ClI:1.82 — 3.05, P<.0001) with highest rates associated with non-
LD induction (aHR: 2.65; 95%CIL: 1.90-3.70, P<.0001), in
BENEFIT-eligible patients (aHR: 2.51; 95%CI: 1.79 — 3.52, P<.0001)
and in recipients with high PRA (aHR: 2.36, P<.0001). No significant
difference in BPAR was demonstrated between belatacept-+tacrolimus
and tacrolimus alone. Renal function was significantly greater in
belatacept- versus tacrolimus-treated BENEFIT-EXT-eligible patients
(Figure 2). The risk of NODAT was significantly lower in the two
belatacept groups than in the tacrolimus alone group (1.7% vs 2.2% vs
3.8%, respectively, P=0.01).

Conclusion: Despite improved graft function and fewer metabolic
complications, it may be advisable to add short-term tacrolimus to
belatacept the first year post-transplant and/or consider LD induction
in high-risk patients, as the risk to benefit ratio allows.
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Figure 1 A. 1-Year BPAR in All Recipients, BENEFIT-eligible
Recipients, BENEFIT-EXT-eligible Recipients.
1 B. 1-Year BPAR in All Recipients with or without LD induction.

Figure 2. Renal Function Outcomes at 1 Year.

This work supported by the Central Florida Kidney Center, Inc.
Eminent Scholar Chair in Nephrology and Hypertension and the
Gatorade Trust Fund distributed by the University of Florida, Division
of Nephrology, Hypertension, and Renal Transplantation
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Outcomes of de novo belatacept versus tacrolimus in kidney
recipients of high risk donors

Mahmoud Alameddine, Jeffrey Gaynor, Linda Chen, Zhobin
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Background: The new kidney allocation system (KAS) has increased
the incidence of delayed graft function (DGF) or slow graft function
(SGF) in the United States. The benefit of a calcineurin sparing regimen
using Belatacept (Bela) in this population may be offset by the reduced
quality of the allograft. We report our preliminary experience with Bela
vs Tacrolimus (TAC) in patients with kidneys from high risk donors
(HRD) in KAS.

Material and Method: 24 patients received Bela from 1/2014 —3/2015
after obtaining a kidney with one or more of the following: KDPI>85%,
Donation after Cardiac Death, terminal creatinine >2, cold ischemia
time CIT > 30 hrs, donor age > 70 year, or imported kidneys. We
compared them to a similar control group (n=35) who received steroid
free TAC regimen. Both groups received Thymoglobulin induction for
three days after transplantation and maintenance with Myfortic. The
Bela group remained on steroids. Outcomes were assessed for 6 months
post-transplant (¢GFR, white blood cell count (WBC), cytomegalovirus
(CMV) and polyoma (BKV) viremia, and rejection).

Results: Mean eGFR was higher in the Bela vs TAC arm at months 2
(63.8 mL/min vs 50.2 mL/min) and 3 (62.8mL/min vs 51.7mL/min)
P=0.0004 and P=0.007, respectively; however this decreased by 6
months, 56.3 vs. 54.7mL/min, respectively (P=0.73). The percentage
of patients with DGF was higher with Bela 58.3% vs. TAC 17.1%,
(P=0.001). Freedom-from-CMV Viremia was worse with Bela 11/24
events vs. 5/35 with TAC (P=.008). Freedom-from-BK Viremia was
also poorer in Bela (P=.04), with 7/24 observed events vs. 3/35 in TAC.
The occurrence of biopsy proven acute rejection (BPAR) was higher in
Bela (4/24) vs. TAC (3/35), with actuarial BPAR at 12 months being
14.4% % + 7.9% vs. 6.8% + 4.7% in the Bela and TAC groups,
respectively (P=0.20).

Conclusion: After 6 months, allograft function is similar for Bela and
TAC but concerns exist with rejection, CMV, and BK viruses in the
Bela for recipients receiving HRD from KAS.

350.3

Belatacept rescue therapy in kidney transplant recipients with
severely impaired renal function

Klemens Budde', Michael Wiesener?, Dennis Kannenkeril?, Michael
Diirr!, Tobias Braun?, Friederike Bachmann', Susanne Brakemeier'.
"Nephrology, Charité, Berlin, Germany; ?Nephrology, University
Erlangen-Niirnberg, Erlangen, Germany.

Background: In kidney transplant recipients (KTRs) with chronic graft
dysfunction, long-term immunosuppression with calcineurin inhibitors
(CNIs) or mTOR inhibitors (mTORi) can be challenging due to adverse
effects, such as nephrotoxicity and proteinuria.

Methods: 79 KTRs treated with CNI-based or mTORi-based
maintenance immunosuppression who had CNI-induced nephrotoxicity
or severe adverse events were switched to Belatacept. Mean time from
transplantation was 69 months. The most common reason for
conversion to belatacept was biopsy-confirmed CNI-induced
nephrotoxicity (58.2%). The majority of patients (pts) were converted
from tacrolimus (50.6%) followed by cyclosporine (21.5%), everolimus
(20.2%), and sirolimus (7.6%). Prior to conversion, 50 (63.3%) pts were
receiving steroids, 73 (92.4%) were receiving mycophenolate, and 6
(7.6%) azathioprine. Twenty-seven (34.2%) patients were DSA-positive
at the time of conversion.

Results: Patient survival at 12 months post-conversion was 96.2%; two
pts died (n=1 myocardial infarction and n=1 non-small-cell lung
carcinoma (NSCLC). Graft survival at 12 months post-conversion was
86.1%, including 3 pts who died with a functioning graft. Of the 8 pts
who lost their graft in the first year after conversion, 5 (62.5%) were
DSA-positive at baseline and had a baseline estimated GFR of 21.9
mL/min/1.73 m2 and baseline proteinuria of 697+273 mg/L. Following
conversion to Belatacept, 9 (11.4%) pts experienced biopsy-confirmed
acute rejection (grade IB, n=4; grade IIA, n=1; grade IIB, n=3; grade
11, n=1), with 2 graft losses due to fulminant rejection after conversion.
Of the 9 pts presenting with acute rejection, 3 had switched to
belatacept because of compliance issues. Mean eGFR (Figure 1) at
baseline was 26.1 increasing to 34.0 mL/min/1.73 m2 at 12 months
(p<0.001). Renal function improvements were also seen in pts with
either low eGFR (<25 mL/min/1.73 m2) or high proteinuria (>500
mg/L) at conversion. Among the 22 pts who were using an mTOR!i prior
conversion, mean proteinuria decreased significantly (p<0.05) from
331£119 mg/L at baseline to 244+74, 183+48, and 98+28 mg/L at 3, 6,
and 12 months post-conversion, respectively (Figure 2).
Discontinuation rate due to adverse events was 7.9%. During treatment
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with Belatacept 46 pts (58.2%) were not hospitalized, but 33 (41.8%)
pts were hospitalized for a total of 57 serious AEs, most commonly
infection (n=19). Twelve of the 19 reported infections were severe
(urosepsis n=6; CMV n=2; Pneumocystis jirovecii pneumonia n=1;
miliary tuberculosis n=1; phlegmon n=1; Candida septicemia n=1).
Four pts developed a malignancy (NSCLC [9 months after conversion];
Kaposi’s sarcoma [8 months after conversion]; basal cell carcinoma [4
months after conversion]; CNS PTLD [17 months after conversion]).

Conclusion: Belatacept-based immunosuppression may be an
alternative regimen for KTRs with CNI- or mTORi-induced toxicity.
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Patterns of improvement in kidney function among patients
converted to belatacept from calcineurin inhibitors for kidney
allograft dysfunction
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Background: Belatacept might be an alternative to Calcineurin
Inhibitors (CNI) to avoid short and long-term nephrotoxicity. We have
previously reported our initial experience on six patients suggesting
improved renal function in high immunologic risk kidney transplant
recipients (KTxp) switched from CNI to belatacept (Gupta et al, Am J
Transplant. 2015 Oct). Here we present extended cumulative data on
the use of a belatacept conversion regimen in patients with impaired
graft function.

Methods: EBV seropositive patients were converted to belatacept from
tacrolimus for biopsy proven acute CNI toxicity and/or interstitial
fibrosis/tubular atrophy. Belatacept was initiated based upon prior
published protocols. Mycophenolate mofetil dose was increased from
baseline dose of 1-2g/d to a dose of 2-3g/d to minimize risk of rejection.
Results: Thirty one (mean age=46+11 years) patients were switched
from tacrolimus to belatacept at a median of 7 months post-KTxp. A
majority were African-American (23/31; 74%). Eleven patients (35%)
were sensitized (mean PRA=27%; range=0-99%). Overall, renal
function improved significantly from a peak mean GFR of 28+12
ml/min/1.73m2 to 36+15ml/min/1.73m2 (p=0.001) at a median follow-
up of 14 (range=3-37) months post-conversion. Analysis of various
metabolic parameters (lipid profile, hemoglobin Alc and hypertension)
demonstrated a significant decline in a need for hypertension
medications from a mean of 2.2 pre-conversion to 1.9 post-conversion
(p=0.037). A comparison of patients who had an improvement in GFR
(defined as >5ml/min/1.73m2; n=17) vs. those who did not (n=14)
showed that increasing length of therapy with belatacept (21+10months
vs 9+7months, p=0.001) was the only factor associated with
improvement in graft function. Surveillance biopsies performed on 17
(out of 31) patients revealed 1 (6%) case of subclinical rejection.
Cumulative chronicity scores pre- (3.6£1.6) and post-conversion
(4.0£1.6) remained unchanged (p=0.49). In 28/31 (90%) patients there
was no evidence of de-novo donor specific antibody (DSA). Two highly
sensitized patients with stable creatinine had rising DSA after an
infection. There were no new cases of BK viremia, CMV disease or
malignancy.

Conclusions: In this extended experience on KTxp patients with
significantly reduced GFR, we report remarkable improvement in renal
function in patients converted from tacrolimus to belatacept with acute
CNI toxicity and chronic allograft fibrosis without a significant
concurrent increase in risk of rejection, worsening chronicity and DSA.
Further follow-up and protocol biopsies are planned to ensure safety
and wider applicability of this approach.
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Early conversion to belatacept in patients with poor or delayed
graft function

Luz Liriano-Ward, Vinay Nair, Ron Shapiro, Sander S.Florman.
Recanati/Miller Transplantation Institute, Icahn School of Medicine
at Mount Sinai, New York, NY, United States.

Background: The lack of nephrotoxicity makes belatacept a useful
agent for patients experiencing calcineurin inhibitor (CNI)
nephrotoxicity. Limited data exist on early conversion from CNI to
belatacept (<6 months). We present our experience with early conversion
from CNI to belatacept in patients with presumed CNI nephrotoxicity
manifested by either prolonged delayed graft function (DGF) or poor
function. We hypothesized that conversion to belatacept would lead to
improved graft function and facilitate recovery from DGF.

Methods: We performed a chart review between 2012 and 2014 to
identify all patients converted from CNI to belatacept < 6months post
transplantation.

Results: Ten patients were converted from CNI to belatacept. Three
had DGF for 3, 30, and 46 days prior to conversion. Seven patients
were converted for poor renal function (eGFR<30 ml/min/1.73m
MDRD). Eight were converted to belatacept with a starting dose of
10mg/kg on days 1, 5, and every two weeks with a median duration of
130 days post-transplantation and then transitioned to Smg/kg monthly.
CNI was withdrawn 1 to 5 days after the initiation of belatacept. This
approach is based on de novo dosing to facilitate early withdrawal of
CNI. Conversion to 5Smg/kg was also based on de novo dosing where
Smg/kg dosing starts 4 months post-transplant. For 2 patients,
belatacept conversion was performed > 4 months post-transplant. In
these patients, belatacept was dosed Smg/kg every 2 weeks for 2
months, then monthly while CNI was withdrawn over 1 month. This is
based on a published study including patients > 6 months post-
transplant (Rostaing L. CJASN. 2011). All 3 patients with DGF had
renal recovery after 6, 15, and 64 days post CNI discontinuation with
a current creatinine of 1.4mg/dl, 1.3mg/dl, and 3.6 mg/dl respectively.
Median creatinine for the 7 patients with poor function was 2.9mg/dl
(average 4.2mg/dl) prior to conversion, 1.9mg/dl one year post
conversion, and 1.6mg/dl at a median follow up of 591 days. One
patient had a borderline rejection after conversion to belatacept. There
were no opportunistic infections or malignancies.

Conclusion: We report safe and effective early conversion from CNI
to belatacept in patients with DGF or poor graft function. In both groups
we observed an improvement in renal function without an increase in
rejection, infection or malignancy. Additional studies are needed to
evaluate the safety of early conversion and whether early conversion
can improve renal function.
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Tofacitinib in renal allograft recipients: long-term efficacy and
safety in an active-comparator-controlled extension trial
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Introduction: Tofacitinib is an oral Janus kinase inhibitor. In a Phase
2b study, tofacitinib was effective in preventing acute renal allograft
rejection in the first 12 months (mos) post-transplant but with an
increased risk of serious infection events (SIEs) and three cases of post-
transplant lymphoproliferative disease (PTLD)!!. Here we evaluate the
long-term efficacy and safety of tofacitinib in renal allograft patients
(pts) over the next 60 mos.

Materials and Methods: Kidney transplant pts who completed 12 mos
of randomised treatment with cyclosporine (CsA) or a Less Intensive
(LI) or More Intensive (MI) tofacitinib regimen were enrolled in a
Phase 2b, open-label extension study (NCT00658359). Pts continued
their previous treatment of CsA or tofacitinib with mycophenolic acid
products for 5 years, through Mo 72 post-transplant. Pts receiving
tofacitinib MI/LI continued 10 mg twice daily (BID), decreasing to 5
mg BID by Mo 18. Primary outcomes were the incidence of first
biopsy-proven acute rejection (BPAR), treated clinical acute rejection
and adverse events (AEs). Secondary outcomes included glomerular
filtration rate (GFR), chronic allograft nephropathy (CAN) and pt and
allograft survival.

Table 1. Clinical outcomes through Maonth 72

CsA | Tofacitinib Tofacitinib
(N=64) LI MIT
(N=60) (N=54)
Patients discontinued, n (%) 28 (43.8) 45 (75.0) 46 (85.2)
| Patient survival, KM% (SE) 941 (3.4) 100 (1) 91.0(4.5)
Graft survival (death censored), KM% 96.5(24) 100 (0) 100 (0)
(SE)
BPAR, KM% (SE) 13.3 (4.4) 10.0 (3.9) 74(3.8)
Treated clinical acute rejection, KM% 290.7{59) 11.7% (4.1) 11.1(4.3)
(SE)
CAN (IF'TA), KM% (SE) 69.3(5.9) 6027 (83) | 62.2%(10.5)
Least square means eGFR by MDRD, 49.6 (3.5) 643 (36) 56.2(3.8)
mL/min (SE)
Patients with AEs. n (%) 62 (96.9) 58 (96.7) 53 (98.1)
| Pauents with SAEs. n (%) 40 (62.5) 32 (53.3) 31 (57.4)
Patients with severe AFs. n (%) 31{48.4) 20(33.3) 22 (40.7)
[TE SIEs.n (%) 18E8D) | 21(350)
TE mal .1 (%) 6(9.4) 6(10.0)
0 a
. 5(7.8) 14 (2338 6(11.1)
TE serious herpes zoster n (%) 2(3.1) 1(3.3) 1(1.9)
ial statistical i of tinib LT M vs CsA were applied coly to KM estimates, eGFR. and % of patients
with TE herpes soates.

*p<0,05 vs CsA based on Log-Rank test comparing the cverall survival curves through Mo 72
Tpa0.05 v CsA nsing a linear mixed-effects model with repeated measures
p0.05 vs CaA based on cxact test.

Treated clinical acute rejection was defined as an scute rejection episode that was diagnosed climcally and received
st rejection reatnsmt

Sersous herpes zoster mfechon was defined as herpes zoster infechons thal wers ssncus AEs

eGFR was caloudated per the MDRD formmla wang LOCF and imputation (eGFR=0 for graft loss and death)

TE events do not inchude events in the first 12 monthe during the parent snady_

CAN rate was based on all protocolrequired and for-cause biopaies.

AE, ad : HPAR, biopsy-p 3] ; CAN, chuome allograft nephropathy, CxA, cyclosporme; eGFR,
estimaied F filtration rate; TF, i fibrosis; KM, Kaplan-Meier estimate; LI, Less Intensive; LOCF, Inst
observation carried forwnrd; MDRD, modificaticn of diet in renal discaze; Mo, month; MI, More Intensive; PTLD, post-
transplant lymphoproliferative disease; serious adverse event, SAE: SE, standard esror; SIE. serious infection event; TE,
treatment emetgent. TA, tubulsr atroplry.
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Results: 178 pts were enrolled (CsA: n=64; tofacitinib LI: n=60;
tofacitinib MI: n=54). Pt demographics were similar in all groups.
Clinical outcomes are presented in Table 1. All groups had a similar
BPAR rate but the treated clinical acute rejection rate was higher for
CsA vs tofacitinib (CsA 29.7%, LI 11.7%, MI 11.1%). Estimated GFR
was higher in tofacitinib pts than CsA pts by 10—15 mL/min/1.73m? but
the rate of CAN was >60% in all groups. Pt and allograft survival rates,
and AE and serious AE frequencies were comparable among groups.
The SIE rates were: CsA 28.1%, LI 35.0% and MI 25.9%. The rates of
malignancies were: CsA 9.4%, LI 10.0% and MI 14.8%. Two new cases
of PTLD occurred in the tofacitinib MI group after Mo 12 post-
transplant. A protocol amendment was implemented to discontinue 43
pts who had above-median tofacitinib exposure in the first 12 mos post-
transplant, since all 5 cases of PTLD occurred in above-median
exposure pts. No PTLD cases occurred in pts who continued after the
protocol amendment.

Conclusion: Long-term tofacitinib treatment was effective in
preventing acute allograft rejection. At Mo 72, tofacitinib pts had better
renal function but similar cumulative CAN rates vs CsA. Long-term
SIE risk remained but the magnitude of risk relative to CsA was reduced
vs the first 12 mos post-transplant. Above-median tofacitinib exposure
appears to be associated with increased PTLD risk. No new safety
signals were reported.

This study was sponsored by Pfizer Inc. Editorial support, under the
direction of the authors, was provided by Rebecca Bright of Complete
Medical Communications, and funded by Pfizer Inc
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Efficacy of a chimeric anti-human ICAM-1 monoclonal antibody,
MD-3, for kidney transplantation in Rhesus monkeys

Sang-il Min!, Min-Ji Cho!, Sungshin Cho'!, Chang Hwan Lee!, Song-
Yi Kim!, Ahram Han', Chanjoong Choi', Sanghyun Ahn', Seung-Kee
Min!, Kyeong Cheon Jung?, Seong Hoe Park?, Sang Joon Kim!,
Jongwon Ha'.

"Department of Surgery, Seoul National University Hospital, Seoul,
Korea; ?Department of Pathology, Seoul National University College
of Medicine, Seoul, Korea.

Introduction: The MD-3 is a newly developed chimeric anti-human
intracellular adhesion molecule 1 (ICAM-1) monoclonal antibody
(mAb). The effects of this monoclonal antibody in solid organ
transplantation have not been elucidated.

Methods: Five rhesus monkey renal allograft recipients treated with
MD-3 induction and one recipient without MD-3 treatment were
studied for the incidence of acute rejection and donor-specific antibody
development. Cellular immune response was tested with ELISPOT
assay. Development of anti-drug antibody was also tested. Maintenance
immunosuppression  included anti-CD154 mAb  (hu5CS),
mycophenolate mofetil and corticosteroid.

Results: No recipient monkey developed acute rejection as long as 8
months after transplantation. Donor-specific antibody was not
developed in monkeys treated with MD-3. A monkey without MD-3
induction started to produce donor-specific antibody 3 weeks after
cessation of anti-CD154mAb and persisted. No anti-drug antibody was
detected during the study period.

Conclusions: MD-3 can be a highly promising agent for clinical use
in human allotransplantation and MD-3 treatment can allow
optimization of kidney transplant outcome. Further studies for refining
dosages and dosing schedule of MD-3 in kidney transplantation are
required.
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A novel non-invasive blood transcriptional assay, kKSORT,
monitors alloimmune response in the SAILOR randomized
multicenter EU trial

Per Lindner', Jana Ekberg', Bente Jespersen?, Karin Skov?, Tara
Siegdel®, Sue Hsieh’, Minnie Sarwal’.

!Transplant Institute, Sahlgrenska University Hospital, Gothenburg,
Sweden; *Department of Renal Medicine, Skejby Hospital, Aarhus,
Denmark; *Department of Surgery, University of California, San
Francisco, San Francisco, CA, United States.

Background: Non-invasive diagnosis and prediction of acute rejection
(AR) is a critical unmet need. A In a randomized multicenter trial of a
target enrollment of 222 renal transplant recipients treated with steroid
minimization and a tacrolimus, MMF based regimen, a novel blood
transcriptional assay, kSORT (Roedder et al, PlosMedicine, 2014) was
evaluated for its accuracy in diagnosing and predicting biopsy
confirmed AR.

Methods: Serial peripheral blood samples were drawn at day 0, 10,
months 3, 6, 12 at clinical graft dysfunction, prior to treatment
intensification in PAXgene tubes to for blinded analysis of kSORT, a
customized 17 gene assay (CFLAR, DUSPI1, IFNGRI1, ITGAX,
MAPK9, NAMPT, NKTR, PSENI,CEACAM4, EPOR, GZMK,
RARA, RHEB, RXRA, SLC25A37, RNF130, RYBP) that provides AR
high or low immune risk scores. The assay has a ~15% assay read out
of intermediate (non-confirmatory) scores where repeat sampling is
recommended. Serial DSAs were monitored. Biopsies were done on all
study patients by protocol at engraftment and 12 months post-
transplantation and when clinically indicated; central histology was read
by Banff scores. The kSORT assay was run on 338 blood samples
obtained from the first 79 enrolled patients, of which 98 blood samples
were matched with protocol or indicated biopsies. 22 patients had
clinically suspected acute rejection (AR) of which 18 were biopsy
confirmed. RNA was extracted and QPCR for all 17 genes was
normalized to 18S; data was profiled using a customized algorithm
kSAS to produce an immune risk score for rejection.

Results: Of the 18 biopsy confirmed AR episodes, all were cellular and
DSA negative; 15 had definite KSORT scores and 3 were intermediate;
14/15 AR had high-risk KSORT scores. 11 AR episodes had prior blood
samples collected per protocol in the previous 4 months; 8/11 of the
pre-AR samples had high kSORT scores, in the absence of clinical graft
dysfunction. Of the 80 biopsy matched blood samples without
histological AR, 73 had definite kKSORT scores, and 7 had intermediate
calls. 67/73 blood samples matched with biopsies without AR, had low-
risk kKSORT scores. There are no cases to date of BKVN, but 13 blood
samples were positive by BK QPCR, and 12/13 of these blood samples
had low-risk scores for KSORT and 1 was intermediate.

Conclusion: Interim results of the diagnostic accuracy of the kSORT
assay in a randomized prospective multicenter trial in renal
transplantation, confirms that the assay has 93.3% sensitivity and 90%
specificity and 98.6% NPV for the non-invasive diagnosis of AR, and
is not confounded by BK viremia. 73% of AR could have been
diagnosed by the kSORT assay days-months prior their current time-
line for diagnosis based on the serum creatinine alone, supporting the
use of this assay for serial monitoring of rejection risk and proactive
immunosuppression customization to alloimmune risk.
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Immunologic basis for a novel organ-specific therapy:
Immunocloaking

Lauren Brasile!, Bart Stubenitsky?, Nicholas Henry!, Karina
Kizjakina'.

'Research and Development, BREONICS Inc., Watervliet, NY,
United States; *Surgery, University of Maastrict, Maastrict,
Netherlands.

Introduction: We have previously reported on an organ-specific
immunomodifying therapy referred to as immunocloaking (IC) that
provides protection from early allograft rejection without
immunosuppressive drugs. The IC membrane is comprised of
extracellular matrix proteins and is applied during ex vivo warm
perfusion where it binds to the luminal surfaces of the vasculature
within kidneys. The IC membrane functions by interrupting the
interface between the donor vascular endothelium (VEC) and recipient
immune cells; without adversely affecting renal function. The result is
a newly engineered non-thrombogenic/non-immunogenic apical
surface. We now report the underlying protective mechanisms involved
with IC.

Materials: The IC membrane was applied to human VEC. The
immunologic testing included: effect of IC on antigen presentation, T
cell activation & diapedsis using standard methodology with flow
cytometry, Luminex screening and chemotactic-driven diapedesis. The
testing used responding mononuclear cells (MNC) stimulated by
allogeneic VEC without IC (positive control) and the same VEC that
were IC (test). Transendothelial migration involved VEC grown on
filters in Transwell™ plates. MNC were added to the upper chambers
and the chemoattractant SDF-1, a potent chemotactic factor for
lymphocytes, was added to the lower chambers to form chemokine
gradients.

Results: The immunocloaking membrane prevents antigen presentation
and early T cell activation, thereby eliminating T cell proliferation. The
results from mixed lymphocyte/VEC studies demonstrate that VEC
strongly stimulated MNC. Immunocloaking the same VEC inhibited
the responses by >99% (Figure 1).

Transmigration: In negative controls without SDF-1 few MNC
migrated through VEC layers into the lower chambers. In positive
controls >65% of the cells migrated through the VEC into the lower
chambers containing the SDF-1. When VEC monolayers were IC, the
MNC migration into lower chambers with the SDF-1 was inhibited by
a mean of 86.7% (Figure 2).

Conclusions: We previously demonstrated that IC prevents renal
allograft rejection for a mean of 30 days in the absence of systemic
immunosuppression. How the IC prevented rejection was previously
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unknown. We now show that IC temporarily prevents alloresponses.
Significantly, IC prevents chemokine-stimulated transmigration.
Eliminating the need for nephrotoxic drugs during the early
posttransplant period could help to ameliorate the severity of delayed
graft function.
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Composite pancreatic islet grafts with adipose tissue-derived
stem cells enhance the survival and insulin function of islet grafts
in diabetic mice
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'Department of Surgery, Osaka Police Hospital, Osaka, Japan;
*Department of Gastroenterological Surgery, Osaka University
Graduate School of Medicine, Suita, Japan.

Introduction: Combined transplantation of allogeneic islets and
adipose tissue-derived stem cells (ADSCs) under the kidney capsule
promoted survival and reduced the islet mass required for reversal of
diabetes in our previous study. [Aim] The aims of this study are to
determine similar outcome can be obtained by islet transplantation
(ITx) combined with ADSCs into the portal vein.

Materials and Methods: Isolation of islets and ADSCs: Anesthetized
male BALB/cA mice underwent pancreatic inflation. The inflated
pancreas was digested by collagenase (VIII), followed by purification
using a Ficoll gradient. The adipose tissues from male EGFP-C57BL/6
mice were digested by collagenase (II). Generation of composite graft:
Isolated islets were co-cultured with ADSCs in RPMI11640 medium for
24 hr. All islets were entirely covered with GFP-ADSCs. ITx into the
liver: Streptozotocin(STZ)-induced diabetic male C57BL/6J mice were
divided into five experimental groups (n=5/group) to receive allogeneic
islets into the liver. ITx groups included group A: islet alone (600 IEQ)
and group B: islet alone (400 IEQ). Hybrid group included group C:
injection with islet (400 IEQ) + syngeneic GFP-ADSCs (4x105cells).
Composite group included group D: composite graft with islets (400
1IEQ) + syngeneic GFP-ADSCs (4x105 cells). 4x105cells of GFP-
ADSCs were implanted as group E. After ITx, the non-fasting blood
glucose level was monitored. Islet graft rejection was defined when two
consecutive blood glucose levels exceeded 250 mg/dl. IPGTT was
performed at day 7.

Results: The data were summarized in table 1.

Conclusions: Our innovative methods may improve the efficiency of
islet transplantation and could have a significant clinical impact on the
patients with type 1 diabetes.
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What are factors affecting insulin independence in patients after
total pancreatectomy and islet autotransplantation (TPIAT)?
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Background: Islet autotransplantation allows preserving glucose
control with or without insulin supplementation after total
pancreatectomy. Insulin independence has been correlated with higher
islet beta cell mass transplanted!!). However, there are still patients who
require insulin treatment despite receiving high islet mass. In this study,
we looked for other factors influencing insulin independence after islet
autotransplantation.

Material and Method: Twelve recent patients after TPIAT were
submitted to the Mixed Meal Tolerance Test (MMTT) on day 75 after
pancreatectomy and islet transplantation. Patients with peak blood
glucose below 180mg/ml on MMTT were asked to stop insulin
supplementation. Patients with subsequent hyperglycemia and rising
Alc over 6.5 mg/ml had insulin reinstalled or increased, and those with
episodes of hypoglycemia- insulin reduced or stopped.

Results: Six patients became insulin free and remaining 6 required
insulin support. Five patients, who were off insulin, received at least
200,000 islet equivalents (IEQ). Although our last patient from this
group was infused with only 175,000 IEQ, it constituted over 2,500
IEQ/kg body mass due to his low body weight. His glucose level
oscillated between 90mg/ml and 120mg/ml with relatively low peak
serum c-peptide concentration- 0.72pmol/ml but high- 4.4 fold increase
in MMTT, indicating his high insulin sensitivity.

On the other hand, 4 patients who received less than 100,000 IEQ
(<=1,000 IEQ/kg) required chronic insulin support, as expected.
However, 2 remaining patients required insulin treatment despite
receiving islet infusion in relatively high doses of 3,6000 IEQ and 4,100
IEQ/kg. First patient had peak of glucose at 200mg/ml with relatively
low peak c-peptide of 0.8pmol/ml in MMTT, indicating low islet
engraftment. In the next 6 months, the same patient gradually
intensified physical exercise and required only 2 units of insulin daily.
She lowered her daily blood glucose excursion from 300mg/ml to
below 180ml/mg, most likely due to increased insulin sensitivity, with
serum Alc declining from 6 to 5.4.

Second patient presented normal MMTT results with peak blood
glucose of 154mg/ml and c-peptide of 1.75pmol/ml. Patient still
requires at least 10 units of insulin per day to prevent hyperglycemia
due to high sugar diet (>50 carbs per meal).

Conclusion: Insulin independence strongly correlates with higher
infused islet mass but it can be compromised by poor islet engraftment,
high glucose intake with meals, and with increased insulin resistance.
Luckily, physical exercise and low sugar diet can improve glucose
control and insulin sensitivity as well as lower insulin requirements.
Such observations are consistent with borderline beta cell islet mass
and function in patients after TPIAT.
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Cyanidin-3-O-glucoside (C3G) improves the cell viability of
human islets treated with human amylin or Abetal-42 in vitro
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Background: Amyloid deposition is linked to different diseases such
as type 2 diabetes and Alzheimer’s disease in which amyloid is formed
by islet amyloid polypeptide (IAPP, also called amylin) and amyloid 8
(AB), respectively. Amyloid aggregation has been thought to induce
processes that lead to a perturbation in the structure of lipid membranes,
which subsequently disturb cellular ion homeostasis and trigger a
cascade of events, including the formation of reactive oxygen species
(ROS). Flavonoids are known to have antioxidant property and are
capable of protecting islets from the harmful effect of ROS. Previously
we showed that C3G a flavonoid found in Chinese bayberry (Myrica
rubra) enhanced the function of mouse and pig islets after
transplantation into diabetic mice!'?!. In this study, we tested the effect
of C3G on human islets in vitro.

Methods: Human islets were cultured with or without C3G for 24
hours, and then treated with human amylin or AB_4, at physiological
conditions. Samples were stained with Thioflavin-S, Calcein/Ethidium
and dichlorodihydrofluorescein diacetate to evaluate the amyloid
aggregation, cell viability and ROS by Imagel and stereological
analysis. The ultrastructure of islets was also assessed using
transmission electron microscope (TEM).

Results: Treatment of human islets with C3G reduced the amyloid-like
deposition compared to untreated islets. C3G treatment also improved
the survival of islet cells and reduced the presence of ROS in the islets
that were exposed to human amylin or ABj_go. TEM images of islet
cells treated with C3G showed an increased autophagic activity in
contrast with other conditions.

Discussion: The natural electron deficiency of anthocyanins such as
C3G, endows these compounds with high reactivity toward ROS, and
they are therefore among the most powerful natural antioxidants in
dietary plants. In this study, we found that human amylin and AR _4»
are toxic to human islets similar to what was reported in neurons*}*.
However, C3G attenuated this effect and enhanced the viability of
human islets as well as decreased the levels of ROS in the presence of
human amylin and AB_45. Further analysis of TEM images of human
islets showed that selective degradation of organelles such as
mitochondria and endoplasmic reticulum as well secretory granules was
prominent in islets treated with C3G. It is possible that this selective
autophagy plays an important role in protecting islets against cell death
in the presence of C3G.

Conclusion: Our preliminary results indicate that C3G could enhance
the survival of human islets in vitro by reducing amyloid-like
aggregates and ROS and by increasing autophagy as a survival
mechanism under oxidative stress. It remains to be determined whether
C3G could also enhance insulin secretion of human islet beta cells.
Alberta Diabetes Institute
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Background: It is well known that pancreatic islets contain low level
of antioxidants which renders them vulnerable to oxidative stress.
Activation of Nuclear factor erythroid 2-related factor 2 (Nrf2) pathway
induces up-regulation of numerous genes encoding antioxidant and
phase II detoxifying enzymes and related proteins. Our previous study
showed that treatment of human pancreatic islets with Nrf2 activator,
dh404, protected beta cells against oxidative stress by significantly
increasing expression of anti-oxidant enzymes. Dimethyl fumarate
(DMF), a novel anti-inflammatory drug, was recently approved by the
FDA for the treatment of multiple sclerosis. DMF has been shown to
activate the cytoprotective Nrf2 pathway, inhibit production of pro-
inflammatory mediators, and modulate the immune system. In this
study, we tested the hypothesis that treatment with DMF in vitro may
protect human pancreatic islets and improve islet function in vivo.
Methods: Human islets obtained from cadaveric donors were cultured
in media containing DMF or vehicle. After culture, Nrf2 translocation
of islet was examined by immunofluorescence and confocal
microscopy. The expressions of key antioxidant proteins in islet were
also assessed by western blot. To evaluate the potency of islets in vivo,
2000 IEQ of human islets were transplanted to diabetic nude mice.
Glucose tolerance test was performed four weeks after transplant.
Results: Nrf2 nuclear translocation confirmed by confocal microscopy
6 hours after DMF treatment, revealed a concentration-dependent
increase in expression of anti-oxidant enzyme, including NQO-1,
GCLC and GCLM. Transplantation with 2000 IEQ islets in both DMF
and vehicle groups reversed diabetes in all diabetic nude mice.
Nevertheless, DMF treatment group showed significantly lower blood
glucose value at 10, 30 min and the area under the curve of the IPGTT
graph.

Conclusion: Treatment of human pancreatic islets with DMF
significantly up-regulated expression of the key anti-oxidant enzymes
and improved islet function in vivo.
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Introduction: The current standard procedure of islet transplantation,
intraportal injection, has several issues to be solved including strong
innate immune reactions, risk of portal vein embolism, and limitation
of repeated injections. By contrast, in subcutaneous site, the procedure
of'islet injection is minimally invasive, thus it is possible to repeat islet
transplantation. However, it is well known that subcutaneous site has
poor vascularization. Therefore, optimization of pre-vascularization
procedures prior to islet transplantation is crucial for improving the
outcome of subcutaneous islet transplantation. Although the
effectiveness of basic fibroblast growth factor (bFGF) was previously
reported, the detailed procedures including heparin necessity remain
uncertain. Here, we sought to optimize pre-vascularization procedures
to subcutaneous transplant site.

Materials and Methods: The releasing devices including bFGF (0, 10,
20, or 30 ug) with or without heparin were implanted into the
subcutaneous space of diabetic C57BL/6 mice 5-7 days after
Streptozotocin injection. Vascularized area was assessed using contrast
enhanced computed tomography (CECT). Marginal amount of
syngeneic islets were transplanted into the pre-vascularized space 9-11
days after removal of the devices. Blood glucose, body weight, intra-
peritoneal glucose tolerance test of the recipients, and
immunohistochemistry of the grafts were evaluated.

Results and Discussion: The curative rates of diabetic recipients in
both the bFGF 30 ug without heparin group and 20 ug with heparin
group were significantly higher than that in the control group (P<0.05).
According to the CECT, irrespective of bFGF dosage, pre-vascularized
area in the heparin-supplemented groups was apparently expanded
comparing with bFGF alone groups. In contrast, no beneficial effects
on graft survival were observed by heparin addition in any dosages of
bFGF groups. The curative rate in the highest dosage of bFGF
combined with heparin group was even worse compared to the
bFGF(-) group. Most likely, this is due to effusion and bleeding caused
by synergistic effects of bFGF and heparin. Of particular interest, the
curative rate in the bFGF(-) group was considerably higher than that in
the control group (66.7% vs 16.7%), and was comparable to those in
the bFGF groups. Especially in severe diabetic models, the duration to
cure was significantly higher in the bFGF 20 ug and 30 ug groups
(P=0.03, P=0.01, respectively), and also glucose tolerance was
significantly ameliorated in the bFGF 10 ug group (P=0.04), suggesting
that bFGF could additionally contribute to raising the graft function by
promoting pre-vascularization to the subcutaneous site.

Conclusion: These data suggest that not only chemical effects by bFGF,
but also mechanical stimulation based on foreign-body reactions might
be crucial for pre-vascularization to the subcutaneous transplant site.
Material compatibility for efficient pre-vascularization would therefore
be a novel strategic target towards improving islet engraftment under
the skin.

Megumi Goto, Takehiro Imura
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Y1 receptor antagonism enhances insulin secretion and improves
islet transplantation efficiency
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Introduction: Islet transplantation for the treatment of type-1 diabetes
is hampered due to insufficient availability and quality of donor islets.
One option to improve this is to enhance P-cell function through
pharmacological modulation therefore reducing the number of donor
islets required. Efforts have previously focused on pathways that
stimulate insulin secretion with limited success; here we investigate a
novel role for the neuropeptide YY (PYY) in the termination of insulin
secretion. PY'Y can act upon the Y1 receptor which is widely expressed
in pancreatic B-cells. YIR is a G-protein coupled receptor that
preferentially associates with Gi/o G-protein and can act as an inhibitor
for intracellular cyclic AMP (cAMP) levels. It has been demonstrated
cAMP reduction can reduce insulin release, indicating potential for an
inhibitory effect of Y1 receptor signalling induced by locally produced
PYY in regulating insulin release.

Materials and Methods: Y 1'¥'o/INS2¢* mice were generated.
Isolation & transplantation of islets, glucose stimulated insulin release
(GSIS) & intravenous glucose tolerance test (IVGTT) were conducted
as per standard protocols.

Results: GSIS on C57/BL6 mouse islets in the presence of PYY
exhibited reduced insulin release; however this reduction was abolished
in the presence of a Y1 selective antagonist, highlighting the critical
role of Y1 signaling as a negative regulator of insulin release. Moreover
islets from B-cell-specific Y1R”* mice exhibited increased cAMP and
insulin secretion (GSIS). To further explore these findings islet
transplantation was performed. Using a minimal mass transplant model,
Y 1R islets showed significantly better glucose control compared to
controls and restored normoglycaemia in 100% of cases. Mice
harboring Y1R™ islets had improved glycemic control and increased
insulin secretion compared to controls (IVGTT), demonstrating that
lack of Y1 receptor signaling is advantageous for islet function
especially where islet numbers are of limited supply. To see whether
these effects could be induced pharmacologically transplant
experiments were repeated using C57/BL6 islets +/- Y1R antagonist
administered orally. Compared to controls treated mice rapidly regained
normoglycaemia and were able to maintain this after the treatment
regime had ceased (10 doses). This suggests that even short-term
blockage of Y1 signaling in islet transplantation is sufficient to improve
insulin secretion and normalize glucose homeostasis. Furthermore these
experiments were repeated using human islets and the results were
duplicated.

Conclusion: Together these data demonstrate that manipulation of YIR
signaling can enhance -cell function in situations where islet mass is
limited. Importantly utilizing this finding via pharmacological
intervention has the potential to improve clinical islet transplant
efficiency and help overcome the limited availability of transplant
material.
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Human mesenchymal stromal cells improve survival and function
of pancreatic islets by cell-to-cell contact through N-cadherin
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D.Seebach?, Christine Wandrey?, Sandrine Gerber-Lemaire?, Carmen
Gonelle-Gispert!, Leo H.Buhler!.
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Institut d’Ingénierie Biologique et Institut des Sciences et Ingénierie
Chimiques, Lausanne, Switzerland; *Division of Immunology and
Allergy, Division of Immunology and Allergy, Geneva, Switzerland.

Background and Aim: The aim of this study was to evaluate the
survival and function of human pancreatic islets co-encapsulated with
human Mesenchymal Stromal Cells (MSC) both in vitro and in vivo
after transplantation in diabetic mice.

Methods: Human MSC and islets (or pseudo-islets, obtained after
digestion and reaggregation of islet cells) were coencapsulated in new
hydrogel microspheres composed of calcium alginate and covalently
crosslinked polyethylene glycol. Encapsulated cells were transplanted
intraperitoneally in streptozotocin-induced diabetic mice. Islet function
was evaluated by intraperitoneal glucose tolerance test (IPGTT). Grafts
were retrieved after 15 days for morphological analysis. Cell function
was tested in vitro by static incubation for islets or pseudo-islets alone
and together with MSC. Anti-N-cadherin antibody was added on islets
alone or together with MSC for 24h and in vitro insulin secretion was
tested by static incubation.

Results: Encapsulated islets alone reversed diabetes in mice after intra-
peritoneal transplantation after 2 days and allowed to maintain
normoglycemia up to 70 days, compared to free islets, that were
rejected in 6+1 days (p<0.0001, Mantel Cox). Transplantation of co-
encapsulated islets and MSC maintained normoglycemia in mice up to
90 days (p<0.05, Mantel Cox). IPGTT was performed at day 15 and
mice transplanted with combined MSC-islets showed an improved
glycemic response compared to mice with islets alone (p<0.001). Graft
histology showed MSC located within and around the islets (or pseudo-
islets), serving as stromal structure. In vitro, insulin secretion was
significantly improved when MSC were in cell-cell contact with islets
(or pseudo-islets) compared to islets that were only in paracrine
exchange with MSC (co-culture in dual chambers, p<0.05). When N-
cadherin was blocked, glucose-induced insulin secretion was decreased
in islets cocultured with MSC and not affected in islets incubated alone.
Conclusions: The adhesion molecule N-cadherin is essential for MSC
and islets cell-to-cell contact to improve function and survival of islets
of Langerhans.
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Introduction: Insulin-producing cells can now be reproducibly
generated in large numbers from human embryonic stem cells,
providing a renewable source of beta cells for the treatment of type 1
diabetes. Past experiences in experimental and clinical islet
transplantation show that a large proportion of islets die shortly after
transplant due to ischemia, contributing to poor long-term outcomes.
In this study, we investigated the impact of ischemia to human stem-
cell-derived insulin-producing cells (SCIPC). Ischemia leads to both
hypoxia and nutrient deprivation and each can independently kill islet
cells.

Materials and Methods: We exposed SCIPC and mature islets to
hypoxia, nutrient deprivation, or both in vitro and measured cell
viability using flow cytometry.

Results and Discussion: Our results show that SCIPC are more
resistant to hypoxia or nutrient deprivation alone than mature islets.
However, combined hypoxia and nutrient deprivation synergistically
killed SCIPC (Figure 1).

Similarly, using luciferase-expressing SCIPC, we found that more than
50% of SCIPC die within 3 days after transplantation into the
subcutaneous space of immunodeficient mice. Grafts that survived
ischemia contained lower percentages of insulin-producing cells than
before transplant suggesting more differentiated cells were more
susceptible to ischemia. We next investigated approaches to mitigate
ischemia damage to SCIPC. We intentionally exposed SCIPC to 5%
oxygen instead of the normal 21% oxygen during their in vitro
differentiation culture. This did not affect the efficiency of SCIPC
differentiation, but made the cells resistant to later challenge to extreme
hypoxia (Figure 2A).

We explored nutrient supplementation as a strategy to protect against
nutrient deprivation. We found that addition of glucose to base medium
was ineffective in protecting SCIPC in nutrient-limiting cultures. In
contrast, single amino acid supplementation with alanine or glutamine,
but not phenylalanine, could rescue SCIPC from nutrient deprivation
(Figure 2B). Protection by amino acids was intact in the presence of
rapamycin suggesting that it was independent of amino-acid-induced
mTOR activation. Instead, amino acids likely served as cellular fuels
by being substrates of the tricarboxylic acid cycle because pyruvate was
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similarly effective at protecting SCIPC. Lastly, we found hypoxia
preconditioning along with local supplementation of alanine and
glutamine improved SCPIC survival after transplantation in vivo.

Conclusion: Taken together, our results demonstrate that SCIPC are
susceptible to ischemic injury and rationalized interventions can
effectively protect them from ischemia after transplantation.

The Larry L. Hillblom Foundation; American Diabetes Association
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Sprouting of Intra-islet endothelial cells to form peri-islet vessels
in human islets

Balamurugan Appakalai, Gopalakrishnan Loganathan, Venkat
M.Ramakrishnan, Nolan L. Boyd, Jason E.Beare, Michael J. Hughes,
James B.Hoying, Stuart K. Williams .

Cardiovascular Innovation Institute, Department of Surgery,
University of Louisville, Louisville, United States.

The current islet isolation technique completely severs the vasculature
to islets. As such, these islets become avascular and are susceptible to
ischemic damage. Stimulation of intraislet endothelial cells (IIEC) to
form peri-islet capillaries (PIC) in vitro prior to transplantation may
accelerate post-implant islet revascularization. In this study we
accelerated the formation of a functional microcirculation to human
islets by stimulating the intra-islet endothelial cells with the addition
of ECGS (a mixture of endothelial growth factors) in a 3D-culture
system.

Human islets cells were isolated from brain-dead cadaveric donor
pancreas (n=10). In in vitro experiments, human islets (200 per well)
were cultured with ECGS in a 3D collagen-I gel for 14 days. Confocal
microscopy was used to assess islet-derived PIC growth. Human
endothelium was identified via labeling with UEA-1 staining. To study
inosculation potential, the aforementioned collagen gel construct were
be implanted in nude mice at subcutaneous site.

Naked islets cultured in a 2D environment did not form any sprout.
However, the presence of ECGS and 3D-culture system induced
cellular sprouting from human islets within 7 days (Figure). Many of
these sprouts appeared to be PIC since they resembled a vasculature
that arose from the islets. UEA-1 FITC Green and RedDot 2 (nuclear
label) labeling indicated that several of these sprouts were endothelial.
We speculate that our isolated islets gave rise to peri-islet sprouts. 3D-
cultured islets maintained >90% cellular viability after 14 days, whereas
2D-cultured islets displayed disintegration of their borders as well as
reduced viability. And also, we have confirmed, the inosculation ability
of islet construct with the host blood circulation was better than that
the naked islet cell implantation.

Here, we demonstrate that 3D matrix support and ECGS are required
to elicit successful, spontaneous PIC formation in human islets. This
may provide unique avenues to accelerate islet neovascularization
following implantation.
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Kidney transplantation from uncontrolled donors after
circulatory death: the Spanish experience

Cristina Vidal!, Francisco Del Rio?>, Amado Andrés?, Angel Ruiz*,
Teresa Aldabd®, José M.Pérez-Villares®, Lorena Z.Peird’, Anton
Fernandez-Garcia ®, Eduardo Mifiambres®, Juan Galan'?, Pablo
Castro'!, Marga Sanroma'?, Elisabeth Coll', Beatriz Dominguez-Gil',
Rafael Matesanz'.

'Organizacion Nacional de Trasplantes, Madrid, Spain; 2Hospital
Clinico San Carlos, Madrid, Spain; *Hospital Doce de Octubre,
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Santander, Spain; "Hospital Universitario la Fe, Valencia, Spain;
'Coordinacion Autondmica de Trasplantes de Andalucia, Sevilla,
Spain; '?!Coordinacion Autondémica de Trasplantes de Cataluiia,
Barcelona, Spain.

Background: Uncontrolled donation after circulatory death (uDCD)
or Maastricht II DCD refers to organ donation from persons who have
died following an unsuccessfully resuscitated cardiac arrest (CA). In
Spain, national recommendations establish, infer alia, a maximum
donor age of 60 years, maximum warm ischemia time (WIT) of 150
min and maximum time under abdominal preservation strategies of 180
min for in situ cooling (ISC) and 240 min for normothermic (nRP) or
hypothermic regional perfusion (hRP). Single-centre studies have
provided information on successful outcomes following the
transplantation of kidneys from uDCD donors, but there is limited
information on the factors that have an impact upon kidney graft
survival.

Objective: To report the Spanish experience with kidney
transplantation from uDCD donors, and to identify factors related to
graft loss during the first year after transplantation.

Patients and Methods: A dedicated data collection on DCD donors
and recipients is being undertaken at a national level since 2012.
Information has been analysed for kidney recipients transplanted from
uDCD donors during 2012 and 2013. Univariate (Kaplan-Meier) and
multivariate survival analysis (Cox-model) have been performed to
identify factors related to graft loss during the first year.

Results: During 2012-2013, 275 kidney transplants from 152 uDCD
donors were performed in Spain.

Demographics and clinical characteristics of donors and key aspects of
the uDCD process are depicted in table 1.
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Mean recipient age was 49.5 (SD=11.7) years, 68.6% were male and
7% had a previous history of kidney transplants. Ex situ preservation
of kidneys was performed with machine perfusion in 43.4% and cold
storage in 56.6%.

The incidence of primary non function was 3% and that of delayed graft
function (dialysis during the first week) was 78.8%. 1 year death-
censored graft survival was 87%, with no statistically significant
differences between those recipients with (85.5%) or without (92.6%)
delayed graft function (p=0.162).

In the univariate analysis, 1 year death-censored graft survival was
lower when the donor CA had occurred in the hospital (p=0.044), ISC
of kidneys was used instead of hRP or nRP (p=0.004), and the recipient
had a history of previous transplants (p=0.001). No statistically
significant differences were observed by donor age (p=0.211), WIT
(p=0.144), recipient age (p=0.404) or type of ex situ preservation of
kidneys (p=0.973).

In the multivariate analysis (table 2), in-hospital donor CA, ISC of
kidneys (versus hRP or nRP) and recipient’s previous history of kidney
transplants were identified as independent risk factors for 1-year graft
loss.

Conclusion: Kidney transplantation from uDCD donors in Spain
provides good outcomes during the first year. Abdominal hRP or nRP
is preferred over ISC of kidneys. When the first technique is not
available, more stringent donor and recipient selection criteria should
be used.
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Largest US OPO DCD Experience: 1014 DCD Donors over two
decades

Howard Nathan', Richard Hasz', Sharon West'.
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Purpose: To demonstrate that an effective DCD program can lead to
an increase in the procurement of transplantable organs while
simultaneously increasing DBD.

Methods: This was a single OPO, multi-center study evaluating the
procurement and utilization of DCD donor organs. Ongoing hospital
education on early referral and DCD protocols was initiated prior to
DCD donor recoveries.

Results: Since the implementation of its DCD program in June 1995
through December 2015, this OPO has procured 1014 DCD organ
donors. DCD donor procurement increased the donor pool by 13% and
resulted in the transplantation of 1832 organs. This increase was
achieved while simultaneously achieving a 83% increase in annualized
DBD donor procurement for 2015 versus 1995. Mean donor age was
39 years (r = 0.5 - 76). The mean time from donor extubation to cross-
clamp, or warm ischemic time (WIT), for kidneys transplanted
(N=1597) was 32 minutes (r =2 - 214). The mean WIT for livers
transplanted (N=203) was 23 minutes (r =2 - 69). The kidney ATN rate
was 46% and kidney graft survival was 86% at 1 year, 75% at 3 years
and 64% at 5 years. Liver graft survival was 72% at 1 year, 63% at 3
years and 56% at 5 years.

Conclusion: An effective DCD program increased the donor pool by
13%. DCD donor procurement was achieved while simultaneously
achieving a 83% increase in DBD donor procurement over the two
decade evaluation period.
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and initial outcomes

Jeffrey P. Orlowski!, Chad C. Muse', Janice F. Whaley', Jan Foutch',
Ronald A. Squires'~.

'LifeShare Transplant Donor Services of Oklahoma, Oklahoma City,
OK, United States; “Department of Surgery, University of Oklahoma
Health Science Center, Oklahoma City, OK, United States.

Introduction: One U.S. organ procurement organization (OPO)
achieved 96% growth in total deceased organ donors and 66% growth
in organs transplanted in 24 months (comparing year-end 2013 to year-
end 2015 data). One contributing factor has been aggressive pursuit of
DCD initiated in 2012 including use of DCD donors aged 56-65 years.
The following is a preliminary report on our experience utilizing these
older DCD donors.

Methods: A retrospective review of DCD donors recovered between
2012 and 2015 was conducted. DCD donors 0-55 years of age (DCD
0-55) were compared to those aged 56-65 years (DCD 56-65). Time
from extubation to arrest, time from extubation to organ perfusion,
duration of agonal period, kidney transplantation rates, initial function,
and function at time of data analysis were compared.

Results and Discussion: Between 2012 and 2015, 93 total DCDs were
recovered (18.7% of 498 total deceased donors); in 2012 DCDs were
10 of 94 total deceased donors (10.6%) which increased to 42 of 174
total deceased donors (24.1%) in 2015. Overall, 14 of 93 DCD’s during
the 4 years (15.1%) were age 56-65. For DCD 0-55, 83% (131/158) of
kidneys were transplanted; for DCD 56-65 utilization was 68% (19/28).
Extubation to arrest and perfusion averaged 21 and 38 minutes
respectively in DCD 0-55 vs 14 and 32 minutes in DCD 56-65; average
agonal time was 3 minutes in both groups. Delayed graft function
(DGF) was 34% for DCD 0-55 and 21% for DCD 56-65. Current
function at time of data analysis was 95% for DCD 0-55 and 79% for
DCD 56-65. With the exception of 6 DCD 0-55 kidneys, all kidneys
underwent pulsatile perfusion.

Conclusions: Our data suggest DCD donors aged 56-65 years can be
recovered with careful selection. While kidney utilization was higher
in the DCD 0-55 group, the DCD 56-65 group’s kidney utilization was
68%, which we accept as a very reasonable rate of transplant for this
population that many U.S. OPOs do not pursue. The fact that DGF in
DCD 56-65 was 21% compared to 34% for DCD 0-55 kidneys was
unexpected and may be related to shorter time from withdrawal to arrest
or may also indicate we are overly selective in DCD 56-65. While
current kidney graft function in the DCD 56-65 group is lower (79%)
than the 0-55 group (95%), not enough data is known about the
recipients’ characteristics or reasons for graft failure to draw any
conclusions. We are committed to continue selective use of these donors
and plan a thorough multivariate analysis of donors and recipients with
a larger sample size; at our current DCD recovery rate, we expect to
approximately double our DCD experience in the next 24 months which
will allow for a statistically more powerful analysis.
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Introduction: HIV-positive candidates for solid organ, and especially
liver, transplantation remain disadvantaged on waiting lists because of
faster evolution towards organ failure. Transplantation of organs from
HIV-positive donors is illegal in most countries due to concern of HIV
donor-recipient transmission. Only transplantation of kidneys restricted
to treatment-naive or first-line treated HIV-positive donors to HIV-
positive recipients have been reported from South Africa so far. This
discriminates HIV-positive patients on successful Anti Retroviral
Therapy (ART) from organ donation, and reduces the donor pool for
HIV-positive potential recipients. In 2007 the Swiss Transplantation
Law included the opportunity to transplant organs from HIV-positive
donors to HIV-positive recipients, independently of previous ART and
resulting potential viral resistance phenotypes. We report the first liver
transplantation from an ART-experienced HIV-positive deceased donor
to an ART-experienced HIV-infected recipient in Switzerland.
Methods: A patient infected by HIV since 1987, treated with
dolutegravir, tenofovir and emtricitabine with undetectable viremia
despite multiple nucleoside retrotranscriptase inhibitor resistance
mutations died of a cerebellar haemorrhage. He had previously
provided written explicit consent for organ donation. We therefore
identified a 53-year-old Caucasian male, HIV-infected since 1987,
successfully  treated with a combination regimen of
rilpivirine/tenofovir/emtricitabine for an HIV and HBVco-infection,
awaiting a liver donation.

Results: The transplantation candidate was informed about potential
virus transmission and the requirements to adapt his anti-HIV therapy.
He accepted the risk and signed an informed consent for liver
transplantation. Post-transplant the liver graft showed immediate
function, and no medical or surgical complications occurred. The
immunosuppressive regimen was standard associating tacrolimus and
mycophenolate mofetil. The recipient’s antiretroviral therapy was
modified by the addition of raltegravir and enfuvirtide to his ongoing
regimen. This regimen covered the HIV-resistance mutation patterns of
both donor and recipient. We documented no interactions between the
anti-HIV therapy and the immunosuppressive drugs based on normal
target tacrolimus plasma levels. No rejection episodes occurred. The
patient could be discharged on day 22 post-transplant. Plasma HIV-
RNA remained undetectable throughout the four-month follow-up.
Conclusion: We report here the world first successful liver
transplantation from a non-treatment naive HIV+ donor to an HIV-
positive recipient. Despite numerous resistance mutations in both the
donor and recipient’s viruses the HIV-infection remained controlled at
4 months follow-up by modifying the ART. This encouraging
observation should lead policy makers to lift the restriction limiting the
transplantation of organs from non-treatment naive HIV-positive donors
towards HIV-positive recipients, increasing thereby the pool of potential
donors to this disadvantaged transplant candidates.
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Initial experience of en-bloc kidney transplantation from donors
less than two months of age in the United Kingdom: A potential
new donor pool
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Introduction: Kidney transplantation from donors less than two years
of age have been rare in the United Kingdom (UK) at the rate of one
transplant per year over a 15-year period!'!. A kidney transplant from a
donor less than two-months of age was first performed in the UK in
2013. Until recently (2015), UK legislation did not permit the diagnosis
of brain-stem death (BSD) in infants under two-months of age and only
DCD donations have been possible. We describe our initial experience
of kidney transplantation from donors less than two-months, including
those from neonatal donors.

Methods: Kidney transplants performed at our centre from donors less
than two-months of age were identified from a prospective database.
All kidneys were retrieved and transplanted en bloc with abdominal
aorta and inferior vena cava. Hypothermic machine perfusion was used
in most cases. Recipients were young to middle-age adults with body
mass index <30 and no cardiovascular risk factors. Donor & recipient
characteristics as well as short-term graft & recipient outcomes are
described.

Results: Seven En bloc Kidney Transplants (EKT) were performed
from donors less than two-months of age from March 2013 to October
2015, six from DCD (86%) and one from DBD donor. Median follow
up was 319 days (96-1,051). Median donor age and weight were 23days
(range 0-58) & 3.4kg (1.9-5.0) respectively. Median recipient age and
weight were 33yrs & 49.5kg, respectively. One primary non-function
was observed and the recipient was excluded from subsequent analysis
of graft function. The graft was from a Oday old 1.9kg DCD donor.
Primary function was observed in 6 (86%) recipients with no early post-
operative complications. Median GFR (Cockcroft-Gault, in
ml/min/1.73m?) at 1-month and 6-months post-transplant was 25 and
54 respectively. Graft function continues to improve over the first year
with those completing one year (three) achieving a GFR>60.
Discussion: This is the first reported series of kidney transplants from
donors less than two-months of age including neonatal donors in the
UK. The recipient and graft outcomes are encouraging. Our study
identifies small infants and neonates as a potential ‘new’ donor pool
for kidney transplant. We suggest further consolidation of experience
in this area in designated centres.
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Introduction: Organ donors after euthanasia are considered Maastricht
category 3 donation after circulatory death (DCD) donors. From these
donors, kidneys, lungs, liver and pancreas can be procured and
transplanted. Because this combined procedure has only rarely been
performed, it is currently unclear if transplantation of these organs may
result in acceptable transplant outcome. In this abstract we present the
outcome of kidneys transplantations for all 15 first organ donations
after euthanasia in the Netherlands. In August, we aim to present
outcome of all donations until 2015 for lung, liver, pancreas and kidney
transplantation in both Belgium as the Netherlands (£n=40).
Methods: All cases of donation after euthanasia in the Netherlands until
2015 were studied. Donor, graft and recipient characteristics were
anonymized and registered. Primary outcome parameter was short term
graft function. For kidney transplantation, this was defined as
immediate graft function, delayed graft function or primary non-
function.

Results: Fifteen patients donated organs after euthanasia. One donor
had already donated one kidney to a relative during life. 29 kidneys
were eligible for donation, of which all were procured. Three kidneys
were rejected by the transplantation team. 26 kidneys were successfully
transplanted, of which 14 (53,8 %) had immediate graft function, 11
(42,3 %) had delayed graft function, and 1 (3,8 %) suffered from
primary non-function. The mean donor age was 52,1 (SD + 13,0) years
and mean recipients age was 52,8 (SD + 12,3) years.

Discussion: Donation after euthanasia has only been performed a dozen
times in the Netherlands. These results show that the outcome of kidney
transplantation, with a majority of immediate function, is at least equal
to regular DCD-3 donors!'!. The good outcome may be explained by a
multiple factors. Firstly, the process of death differs for donors after
euthanasia compared to donors who normally sustained severe head
injury after trauma or a cerebrovascular accident. Furthermore, the
agonal phase during donation after euthanasia is mostly short and
controlled by the short time to death by euthanasia. Euthanasia donors
are also, on average, younger than ‘regular’ DCD-3 donors'?..
Conclusion: We conclude that donation after euthanasia leads to
acceptable short-term transplant results. Organ donation after
euthanasia may be a valuable way to increase the number of organs
available for the limited donor pool. Further studies need to evaluate
long term graft function and graft and patient survival.
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Introduction: From 2010-2014, LifeLink® of Georgia (GALL) noted
a significant increase in single-organ donors (SODs). Review of
national and Georgia-specific datal!l for age-adjusted mortality rates
between 1994-2011 show our service area is higher for strokes (42.2
vs 38.9), diabetes (23.4 vs 20.9), and cardiovascular disease (242.5 vs
234.8) compared to the national average. GALL’s donor service area,
part of the “stroke belt” due to a high concentration of cerebrovascular
accident (CVA) mortality rates in the southeastern United States, has
large pockets of medically underserved areas, increasing the likelihood
of undiagnosed diabetes and hypertension, which may lead to end-organ
damage before death and donation. We hypothesize these factors
contribute to our single organ yields.

Methods: Organ recovery data were reviewed for calendar years 2010-
2014; donor demographics, cause of death, presence and duration of
diabetes (DM), insulin therapy and hypertension (HTN) were recorded
for SODs. These data were recorded for all donors from July 1, 2013
through December 31, 2014. Univariate and multivariate analyses
(logistic regression) were performed.

Results: From 2010-2014 there were 1104 organ donors; causes of
death were CVA/stroke (59%), anoxia (30%), and head trauma (11%).
199 (18%) were SODs; 196 (98.5%) were liver-only donors; 162 (81%)
had hypertension; 74 (37%) had diabetes; 34 (17%) had chronic or end-
stage renal disease. Single-organ donors increased from 27 (10%) in
2010 to 68 (25%) in 2014.
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From July 2013-December 2014, there were 399 donors; 93 (23%) were
SODs. CVA as the cause of death was more common in SODs (60.2
vs. 36.0%; p<0.001). DM was more prevalent in SODs (36.6% vs.
6.2%; p<0.001), as was HTN (85% vs. 29.7%; p<0.001). SODs were
older (55.8 36.3

Conclusion: From 2010-2014 18% of our donors were SODs, and they
have increased significantly during that time. Almost all SODs were
liver-only donors. Independent predictors of SOD included DM, HTN
and age. GALL positively impacted 199 recipients through aggressive
donor evaluation protocols during the past 5 years. As a result of our
review, we continue pursuing SODs to address the ever-increasing need
for transplantable organs. We believe an OPO’s responsibility is to
pursue all potential organ donors and allow the transplant center to
determine if an organ is suitable for one of their patients, regardless of
performance measures (e.g., organs transplanted per donor) evaluated
by various regulatory agencies.

References:
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Identifying neonatal potential for solid organ and tissue donation
in the Newcastle upon Tyne Hospitals (UK)

Aranzazu Baglietto', Rashmi Kuttysankaran.
'ODT, NHSBT, Newcastle upon Tyne , United Kingdom; 2°GNCH,
NUTH, Newcastle upon Tyne , United Kingdom.

Introduction: Organ donation has transformed the lives of many

children. Unfortunately infants still die while awaiting transplant. The

shortage of donor organs of suitable size is without question the major

impediment to extending the lives of more patients awaiting solid organ

transplantation. Currently organ donation is rarely considered in

neonatal units; however there is increasing awareness about untapped

potential of neonatal organ donation. Recently in the UK neonatal organ

donation after circulatory determination of death has been facilitated.

Since then guidelines have been published for diagnosis of death by

neurological criteria (DNC) in infants from 37 weeks corrected

gestation .Donation after neurological death is now possible in

neonates. We studied the potential for solid organ and tissue donation

in our Neonatal intensive care unit in the Newcastle upon Tyne

Hospitals (NUTH) for last 6 years. The NUTH neonatal intensive care

(NICU) is the centre of excellence for neonatal care in the North of

England.

Methodology: Design: Retrospective review of the patient medical

notes.

Setting: Neonatal Intensive Care Unit, NUTH.

Patients: Infants dying in NICU between Ist April 2010 and 31st

December 2015 meeting the following criteria:

Potential tissue donation: Infants dying from 32 gestational age and

over 2.5kg.

Potential Organ donation: Infants dying from 37 weeks gestational age.

Results: There were 44 deaths fulfilling the above criteria.

-19 (45%) infants died following an unplanned/uncontrolled death
(UD).

-25 (55%) infants died following withdrawal of life sustaining treatment
(WLST).

-20 WLST (43%) infants were potential organ donors.

-20 (15 UD + 5 WLST) (45%) infants had only tissue donation
potential.

Donation type:

- 9 (45%) fulfil the criteria for donation after circulatory death (DCD).

- 11(55%) could theoretically fulfil the criteria for donation after brain
stem death (DBD), however complete neurological assessment,
including brain stem reflexes not documented. Evidence of brain stem
death is documented in 4 infants.

Length of time from WLST to cardiorespiratory death is:

- Less than 3 hours in 18 (72%) infants.

- More than 3 hours in 6 (24%) infants.

- Not documented time of WLST in one patient.

Discussion: Excellent guidelines, standardised pathways and

contemporary governance processes to structure organ donation in the

Neonatal ICU are required.

Complete neurological assessment and detailed documentation is

essential when assessing infants.

Changes in attitude and practice are necessary to include consideration

for organ donation as part of the assessment once decisions of withhold

or withdraw treatment have been made.

Meeting educational needs of the health care professionals regarding

training in brain stem testing should be considered.

Determination of accurate time of cardiorespiratory death following

WLST will be necessary where organ donation is offered.

Conclusion: The analysis of the data obtained from the audit confirms

the significant potential for organ and tissue donation that the Neonatal

population holds.

Dr Sundeep Harigopal
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Evaluate quality of kidneys from DCD/ECD donors by
parameters of machine perfusion

Guodong Chen, Chang Wang, Changxi Wang, Xiaopeng Yuan, Jiang
Qiu, Lizhong Chen.

Organ Transplant Center, The First Affiliated Hospital of Sun Yat-sen
University, Guangzhou, People’s Republic of China.

Background: Donors from donation after cardiac death(DCD) and
expanded criteria donors(ECD) have poorer outcomes compared to
standard deceased donors(SCD). It is important to evaluate quality of
kidney from DCD/ECD before transplantation. In this study, machine
perfusion was used to preserve the DCD/ECD kidneys with the aim to
investigating whether the parameters of machine perfusion could
predict the quality of kidneys from DCD/ECD donors.

Methods: 72 kidneys from DCD/ECD donors were harvested in our
hospital from July 2011 to August 2014. All kidneys were preserved
with machine perfusion(Life Port), and parameters of machine
perfusion were collected. All kidneys were biopsied before
transplantation. The kidneys were discarded if histology results showed
glomerulosclerosis or interstitial fibrosis were more than 20%. The
primary endpoints were delayed graft function(DGF), graft loss and
patient death. Postoperative complications and 1-year serum creatinine
levels were also recorded.

Results: 14 kidneys(19.4%) were discarded before transplantation.
During machine perfusion, resistant index(RI) were significantly higher
and flow rate were significantly lower in discarded kidneys compared
to the kidneys that were transplanted(p<0.05). 58 recipients with
kidneys transplanted were divided into two groups according to 1-hour
RI of machine perfusion. 22 cases in high RI group (RI>0.4) and 36
cases in low RI group( RI <0.4). DGF rate was significantly higher in
the high RI group(72.7% vs. 27.8%). 1-year serum creatinine levels
were also significantly higher in the high RI group(p<0.05). Acute
rejection rate and 1-year graft survival were comparable between the
two groups. Logistic multivariate regression showed that high RI was
an independent risk factor for DGF after DCD/ECD kidney
transplant(OR value=6.635, p=0.004).

Conclusion: Parameters of machine perfusion are good tools for
evaluating quality of kidneys from DCD/ECD donors, and may predict
DGF and 1-year graft function after transplantation.
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Stem cell-mediated regeneration of ischemically damaged human
renal allografts during ex vivo warm perfusion

Lauren Brasile', Nicholas Henry!, Bart Stubenitsky?.

'Research and Development, BREONICS Inc., Watervliet, NY,
United States; *Plastic Surgery, University of Maastrict, Maastrict,
Netherlands.

Introduction: Our goal is to address a large unmet medical need by
providing more kidneys for transplantation. We evaluated if a
mesenchymal stem cell (MSC) therapy could accelerate the repair of
ischemically damaged human kidneys during 24 hours of ex vivo warm
perfusion. We targeted the delivery of mesenchymal stem cells (MSC)
directly to human kidneys to increase the intrarenal concentrations of
paracrine/endocrine effects over what can be achieved with systemic
administration of MSC. We hypothesized that by infusing MSC directly
to the renal tissue during the ex vivo, warm perfusion, there would be
an improved opportunity for repair relative to EMS perfusion alone.
Methods: An Exsanguinous Metabolic Support (EMS) perfusion
technology (32°C), that supports ex vivo metabolism in isolated organs
for several days, was used to evaluate the potential of repairing
ischemically damaged renal allografts. Human MSC (1X108 ) were
infused into the renal artery during the EMS perfusion at an
individualized rate that did not adversely affect perfusion pressures and
vascular flow rates. One kidney served as the control that was warm
perfused, while the paired kidney was treated with MSC during the 24
hours of warm perfusion. Evaluation of the repair potential included:
DNA synthesis, cytoskeletal regeneration, chemokine/cytokine
synthesis, histologic evaluations and nuclear staining using Toluidine
Blue.

Results: Treatment with MSC resulted in a significant reduction of
inflammatory cytokines / chemokines synthesized by the kidneys
(Figure 1).

MSC treatment lead to a significant increase in the synthesis of ATP
and growth factors resulting in normalization of the cytoskeleton during
24 hours of perfusion. Toluidine Blue staining of MSC treated kidneys
showed a significant increase in mitotic figures (23%) compared to
EMS alone (Figure 2).

PCNA and Clusterin staining also detected the same positive MSC
mediated effect.

Conclusions: Our work is the first to have achieved actual cellular
regeneration while ischemically damaged human kidneys are perfused
ex vivo for 24 hours. The observed regeneration entails: increased
synthesis of ATP, a reduced inflammatory response, increased synthesis
of growth factors, normalization of the cytoskeleton and mitosis. The
ability to regenerate renal tissue ex vivo sufficiently enough to result
in immediate function could revolutionize transplantation by solving
the chronic organ shortage.

www.transplantjournal.com
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Properdin deficiency aggrevates the renal injury of ischemia
reperfusion

Zinah D.Zwaini'?, Nigel J.Brunskill'?, Wilhelm Schwaeble!, Cordula
M. Stover!, Bin Yang'->*>,

Infection, Immunity and Inflammation, University of Leicester,
Leicester, United Kingdom; ?Renal Group, University Hospitals of
Leicester, Leicester, United Kingdom; *College of Medicine,
University of Kufa, Kufa, Iraq; “Nephrology, Affiliated Hospital of
Nantong University, Nantong, People’s Republic of China; *Basic
Medical Research Centre, Medical School of Nantong University,
Nantong, People’s Republic of China.

Introduction: Ischemia reperfusion injury (IRI) is a major cause of
acute renal injury, affecting native and transplant kidneys alike.
Properdin stabilizes C3bBb/(C3b)nBb and positively regulates the
alternative pathway (AP) of complement activation, which may play
key roles in renal IRI. The aim of this work was to investigate the effect
and mechanism of sole properdin knockout (PKO) on renal IRI.
Methods: Male C57/BL6 PKO (n=8) and their age and sex matched
wild type (WT, n=9) mice were subjected to 30 min bilateral clamping
of renal pedicles followed by 72 h reperfusion, in addition to their sham
controls (n=3-5). The changes in renal function, histology, apoptosis,
inflammation (HMGBI1) and proliferation (PCNA), as well as
complement activation, were measured.

Results: An IRI model was successfully established using serum
creatinine (SCr), blood urea nitrogen (BUN) and tubulointerstitial
damage (TID) as measurements, when compared to the respective sham
groups. In PKO mice, IRI injury was clearly increased compared to the
WT group on all levels showing SCr (1.7840.29 vs. 1.1940.18 mg/dl,
P=0.046), BUN (481.59+109.92 vs. 258.42+51.38 mg/dl, P=0.034) and
TID (2.67+0.26 vs. 1.94+0.22, P=0.025). Moreover, PKO presented
with a higher number of apoptotic cells in the tubular lumen than the
WT control (1.81+0.34 vs. 1.04+0.26, P=0.039). Likewise, the
expression of inflammatory marker HMGB1 was significantly higher
in Pko mice (1103000+316202 vs. 361636+134820, P=0.034) at time
point 72 h after reperfusion. There was no statistically significant
increase in caspase-3 activation, PCNA expression and mitosis
(3.4341.06 vs 1.72+0.69, P=0.18). There was also no significant change
in the degree of complement C5 activation by measuring serum C5a
(762.8+172.6 vs 850.8+170.5 ng/ml, P=0.7) and C5b-9 (2713+498.3
vs 2983+618.3 ng/ml, P=0.9) between two genotypic groups post IRI.

Conclusion: In PKO mice renal IRI was significantly aggregated,
associated with increased apoptosis and inflammation compared to the
WT control. This unexpected outcome is similar to that in mice with
the deficiency of membrane bound negative regulators in complement
activation, CD55 and CD59, and Crry. The underlying mechanisms are
worthy to be further investigated.

University of Leicester; University Hospitals of Leicester, University
of Kufa; Affiliated Hospital of Nantong University;, Medical School of
Nantong University; The National Natural Science Foundation of
China
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Fractional excretion of NGAL instead of 99mTcMAG3
renography to monitor resolution of delayed graft function

J.R. Bank, M. E.J.Reinders, L. Noordermeer, M. J.K.Mallat, S. W.van
der Kooij, C. van Kooten, J. W.de Fijter.
Nephrology, Leiden University Medical Center, Leiden, Netherlands.

Introduction: Kidneys transplanted from extended criteria donors have
a higher prevalence of delayed graft function (DGF). Early
identification of factors that prolong duration of DGF may improve
clinical outcome and prevent invasive procedures. The current standard
in our center to monitor resolution of DGF is a renography with *™Tc
labelled mercaptoacetyltriglycine (MAG3). Since ischemia/reperfusion
injury results in impaired extraction of *"TcMAG3 via the organic
anion transporter, but also in impaired reabsorption of NGAL by
proximal tubule epithelial cells (luminal side), we hypothesize that the
fractional excretion of NGAL (FE-NGAL) can replace MAG3 scans to
follow resolution of functionally defined DGF!" (fDGF).

Methods: Ninety-two consecutive DCD transplant recipients were
included, all received IL2-RB induction and maintenance therapy with
steroids, MMF and delayed-CsA introduction at day 4. Before
introduction of CsA on day-4 and at day-10, MAG3 scans were
performed and tubular function slope (TES) scorel?! was calculated.
Daily FE-NGAL was calculated using urinary and serum NGAL.
Statistical analysis included positive and negative predictive values
(PPV and NPV).

Results: In DCD recipients a day-4 TFS score >1.5 could distinguish
patients with mild fDGF (<7 days) from patients with moderate/severe
fDGF (=8 days), with PPV of 93.4% and NPV of 63.3%. Day-4 FE-
NGAL <2.5% could even better distinguish patients with mild fDGF
from those with moderate/severe fDGF (PPV=92.6%, NPV=100%).
Also in patients with residual native kidney diuresis (>1L) FE-NGAL
was highly distinctive (PPV=85.7%, NPV=100%). However, for the
prediction of moderate (8-20 days) versus severe fDGF (>21 days),
both TFS and FE-NGAL had limited value (PPV=45.6% and 40.5%,
NPV=100% and 87.5%, respectively). Furthermore, preliminary results
suggest that sequential FE-NGAL may help to identify patients with
additional CNI-toxicity and/or rejection.

Conclusion: In this cohort of DCD recipients FE-NGAL better
distinguished patients with mild fDGF from those with moderate/severe
fDGF compared to standard follow-up using *"TcMAG3 renography,
also in patients with preserved residual diuresis. Sequential FE-NGAL
may prove to be a useful non-invasive biomarker to guide optimal
timing of a renal allograft biopsy in recipients with DGF and additional
CNI toxicity and/or acute rejection.
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Hypothermic pulsatile preservation of kidneys from uncontrolled
deceased donors after cardial arrest

Palmina Petruzzo, Xavier Matillon, Ricardo Codas, Emmanuel
Morelon, Lionel Badet.

Department of Transplantation, Edouard Herriot Hospital, Lyon,
France.

Background: Kidneys from uncontrolled donors after cardiac arrest
(uDCD) suffer from a period of warm ischemia between cardiac arrest
and cold flushing. Aim of the study was to evaluate renal outcomes in
pump-perfused uDCD kidneys and the influence of resistive index (RI)
on graft function and survival.

Materials: Forty-four kidneys from uDCD were included. The
potential donors (Maastricht category I and II) underwent
cardiopulmonary resuscitation by assisted ventilation and chest
compression; the organs were preserved with in situ cold perfusion
(IGL-1 solution) using an aortic double-balloon triple-lumen catheter
(“Gillot sonde”) or a normothermic subdiaphragmatic extracorporeal
membrane oxygenation. All the harvested kidneys were machine
perfused using hypothermic (1-4°C) pulsatile perfusion (RM3, Waters
Medical System). Kidneys with RI?°0.5 mmHg/mL/min after 6 hours of
perfusion were discarded.

Results: There was one PNF, while 37 recipients (84.1%) experienced
DGF. Graft survival was 97.6% at 1 and 3 post-transplantation years.
Renal function estimated by MDRD and inuline clearance at one year
showed excellent results, remarking as the outcomes from uDCD are
comparable to those of kidneys from controlled donors. Linear
regression models showed that RI values at the end of perfusion were
associated with MDRD variations at 3 and 6 months after
transplantation (p=0.049 and p=0.010, respectively) and with inuline
clearance at 1 year (p=0.030), and in a separate model, with renal
fibrosis at 3 post-transplant months (p=0.022). RI at the beginning of
perfusion was significantly influenced by the in situ cold perfusion
procedure, donor smoking, warm ischemia time; at the end of the
perfusion it was influenced by the in situ cold perfusion procedure,
donor sex and donor serum creatinine values.

Conclusions: This study confirmed that good clinical outcomes could
be obtained transplanting selected uDCD kidneys. The perfusion
machine allowed to prevent the deleterious effects of warm ischemia
in uDCD grafts and RI values were correlated to graft function.
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Eculizumab for prevention and treatment of the kidney graft
reperfusion injury

Michael Kaabak', Nadine Babenko!, Allan Zokoyev!, Stanislav
Schekaturov!, Valery Sandrikov', Alexander Kovaltchuk?.
'Kidney Transplantation, Boris Petrovsky Scientific Center of
Surgery, Moscow, Russian Federation; ?Dialysis, Pediatric City
Hospital #13, Moscow, Russian Federation.

Background: Ischemia-reperfusion injury (IRI) is unavoidable during
clinical organ transplantation. Activation of terminal complement
complex (C5b-9) was shown in IRI in clinical and experimental organ
transplantation.

Eculizumab, a monoclonal antibody, blocks the terminal components
of complement activation. We report preliminary results of RCT
(ClinicalTrials.gov identifier NCT01756508) evaluating eculizumab
influence on IRI.

Materials and Methods: Between September 2012 and October 2015,
46 patients (22 male, 7,7+4,1 y.o., 28/18 live/deceased donors) were
randomized to receive or not (23/23) eculizumab prior to graft
reperfusion. Immunosupression: two dose alemtuzumab followed by
tacrolimus and MMEF. Patients were followed 654+261 days, 77
surveillance and 14 indication biopsies were performed.

Results: One patient in each group (1.7 y.o. boy and 2.8 y.o. girl) died
early post Tx because of cardiomyopathy. One late graft loss was
observed in each group (Day 346 and Day 557). Three grafts were lost
(boys 2, 3, and 6 y.0) in eculizumab group on day 26-60 as a
consequence of flu-like syndrome. Other patients are alive with
functioning graft. No difference in GFR at last follow up was found
(91425 ml/min), there were trend in eculizumab group to lower
proteinuria (76+54 mg/day vs 108+91 mg/day) and statistically
significant less chronic glomerulopathy (0.076+0,1 vs 0.123+0,2,
p=0.046). Acute rejections observed in 5 eculizumab patients (including
3 subclinical), and in 7 control patients (including 3 subclinical).
Discussion: we found less signs of chronic/subclinical AMR in
eculizumab group — less chronic glomerulopathy, and trend to lover
proteinuria. However, our findings have a serious limitations — average
time to biopsy since transplantation was lover in eculizumab patients
(133£129 vs 2354204 days). Early graft losses in eculizumab patients
make evident the need for effective vaccination before transplantation,
not only against pneumococcal and meningococcal infections, but
against influenza as well.

Conclusion: Combination of eculizumab and alemtuzumab leads to
profound immunosuppression early post transplant, which can cause
unusual course of flu-like infections when pretransplant vaccination
was no complete. Continuation of the study is necessary to clarify
potential clinical benefits.

353.6

Impact of pre-existing diabetes mellitus on the immunologic
outcome after kidney transplantation

Oliver Staeck, Fabian Halleck, Anna Kleinsteuber, Lukas Lehner,
Klemens Budde, Dmytro Khadzhynov.
Nephrology, Charite Universitaetsmedizin Berlin, Berlin, Germany.

Background: There is only limited data available on the immunologic
outcomes of kidney transplant recipients (KTR) with pre-existing
diabetes mellitus (preDM) at time of transplantation.

Methods: This long-term retrospective single center analysis included
839 deceased donor KTR transplanted 1999-2014. Prevalence and
history of DM at time of transplantation were determined. Cox
proportional hazard models were applied to examine the association of
preDM and immunologic outcomes. Multivariate models were adjusted
for recipient age, gender, time on dialysis, prior kidney transplantation,
donor age, HLA-mismatches and cold ischemia time.

Results: Mean recipient age was 54+14 yrs, mean post-transplant
follow-up was 5.9+3.7 yrs. 16% of all included KTR had preDM, while
9% of KTR had pre-existing diabetic end-organ damage (retinopathy,
neuropathy or nephropathy). KTR with preDM had a significantly
worse 7-year survival compared to recipients without DM (after 7 years
58.6% vs. 81.6%; p<0.001, respectively). However, preDM had no
significant influence on a death censored graft survival in this analysis
(p=0.128). Multivariate analysis adjusted for all relevant demographic
factors identified DM as significant independent risk factors for death
(HR 1.76, p=0.001).

Multivariate cox regression analysis revealed preDM as an independent
risk factor for T-cell mediated rejections (HR 1.45, p=0.024).
Independent association of preDM with antibody mediated rejections
did not reach significance level (HR 2.08, p=0.064). Other significant
independent risk factors were HLA mismatches and prior kidney
transplantations. Pre-existing diabetes did not contribute independently
as risk factor for de novo donor specific antibodies.

Conclusion: Pre-existing DM is not only associated with increased
mortality but also a strong independent risk factor for T-cell-mediated
rejections. This emphasizes the need for appropriate post-transplant
management.
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Is prolonged cold ischemia a contraindication to using kidneys
from acute kidney injury donors?

Robert Stratta!, Amber Carrier', Alan Farney!, Jeffrey Rogers!,
Giuseppe Orlando!, Muhammad Khan!, Hany El-Hennawy', Amber
Reeves-Daniel?, Amudha Palanisamy?.

'Surgery, Wake Forest, Winston-Salem, NC, United States; “Internal
Medicine, Wake Forest, Winston-Salem, NC, United States.

Introduction: Elevated deceased donor (DD) serum creatinine (SCr)
levels and prolonged cold ischemia time (CIT) are major independent
reasons for kidney discard following organ recovery. Many kidneys are
declined by local centers because of acute kidney injury (AKI), which
results in delays and longer CIT as these kidneys are offered regionally
and then nationally in the US. The study purpose was to analyze the
combined effect of these 2 factors on kidney transplant (KT) outcomes.
Methods: We performed a single center retrospective analysis in adult
DD KT patients (pts) receiving AKI donor kidneys. AKI was defined
as a doubling in the DD admission SCr and a terminal SCr >2.0 mg/dL
Outcomes were stratified according to longer CIT categories. Delayed
graft function (DGF) was defined as the need for dialysis for any reason
in the 1st week post-KT. All pts received depleting antibody induction
with tacrolimus/mycophenolate maintenance therapy F steroids.
Results: Since 1/1/07, we performed 118 KTs from 89 AKI DDs. Mean
DD age was 35 years; mean DD admission and terminal SCr levels
were 1.2 mg/dl and 3.1 mg/dl, respectively. 27 KTs (23%) had CITs
<20 hrs, 52 (44%) 20-<30 hrs, 30 (25%) 30-<40 hrs, and 9 (8%) >40
hrs. The proportion of imported kidneys (66% overall) increased with
longer CIT category (30%, 67%, 90% and 89%, respectively,
p<0.0001). Most kidneys (87%) were managed with both cold storage
and machine perfusion (mean pump time 12.2 hours, mean total CIT
26.3 hours). The overall incidence of DGF was 41.5%; the DGF rate
with longer CIT category was 30%, 48%, 33%, and 67%, respectively
(p=NS). With a mean follow-up of 52 months, overall pt and kidney
graft survival rates were 91% and 81%, respectively. Death-censored
graft survival (DCGS) rates were 84% and 88% for pts with and without
DGF (p=NS). DCGS rates were 92% in pts with CIT <20 hrs compared
to 85% in those with CIT >20 hrs (p=NS). In the 9 pts with CITs >40
hrs, the 4-year DCGS rate was 100%.

Conclusions: These findings suggest that the presence of both AKI and
prolonged CIT may not adversely influence intermediate-term
outcomes, particularly when imported kidneys are placed on short-term
machine preservation prior to KT. The presence of DGF likewise does
not affect outcomes in this setting. Discard of AKI donor kidneys
because of projected long CIT is not warranted. Consequently, use of
these kidneys may be a safe and effective way to expand the donor pool
and reduce the KT waiting list.
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Retrospective study of post renal transplant delayed graft
function - analysis of multiple definitions and respective
prognostic capacity

Samantha Bateman', Theresa Nguyen', Shreeya Patel', Robyn
Langham'?.

'Department of Nephrology, St Vincent’s Hospital, Melbourne,
Australia; >School of Rural Health, Monash University, Melbourne,
Australia.

Introduction: Delayed graft function (DGF) is a term often used in
describing an acute kidney injury from ischaemia-reperfusion in the
post renal transplant (Tx) setting!'!. Though associated with an increase
in morbidity, graft loss and increased hospital stay, consensus on the
definition of DRG is lacking, with the term often misused and
misunderstood. Currently, the reported incidence of DGF varies
depending on definition used, with a range in the literature from five
to 50 percent!®). In order to progress meaningful intervention studies to
improve the outcomes of DGF, there is a pressing need to develop a
consensus on a unifying, clinically relevant and simple definition.
Materials and Methods: A retrospective single-centre analysis of 76
consecutive cadeveric renal transplants was undertaken. 18 published
definitions of DGF were applied to the data set. Each definition was
correlated to clinical outcome, hospital length of stay and mean serum
creatinine (SCr) level at | year as a surrogate marker of graft function.
Results: Application of the 18 definitions of DGF to our cohort yielded
a wide range in incidence from 10.8 to 68.9 percent. Only three of the
18 definitions predicted a clinically significant worse graft function at
one year; 1. Urine output less than one litre and less than 25 percent
fall in SCr from baseline in first 24 hours post Tx (incidence 52.7%;
SCr 210mmol/L DGF vs 119mmol/L no DGF, p< 0.05); 2. SCr decrease
less than 10% per day during the three consecutive days post Tx
(incidence 43.3%; SCr 200mmol/L DGF vs 125mmol/L no DGF, p<
0.05) and 3. SCr reduction ratio of less than 25 percent and or need for
dialysis (Dx) at 48 hours post Tx (incidence 48.65%; sCr 189mmol/L
DGF vs 123mmol/L no DGF p<0.05). The only definition to associate
with a significant difference in hospital length of stay was the clinical
documentation of DGF (incidence 45.8%; LOS 13.5days DGF vs 10.7
days no DGF, p <0.05).

Discussion: Many definitions of DGF have been applied in the post
renal transplant literature, creating confusion both academically and
clinically. The inclusion of multiple clinical variables such as SCr, urine
output and/or the need for Dx increases the likelihood of useful
predictive validity of the definition. Excluding highly sensitive
histopathological findings in renal biopsies increases the applicability
of a definition. In determining the optimal definition that best predicts
1 year outcome, this study supports the use of a combination of SCr
measures and the need for Dx in defining DGF.

Conclusion: Similar to the development of consensus definitions in
AKIP!, determination of a consensus framework in defining DGF in
renal Tx is needed in both research and clinical terms. Further
interventional studies aimed at reducing the incidence and subsequent
poorer outcomes of DGF require the development of a robust definition
framework that is fit-for-purpose, with clarity and easy applicability.
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Interim analysis to determine whether preoperative intravenous
fluids result in a decrease in donor subclinical acute kidney
injury
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Introduction: Laparoscopic nephrectomy is considered the gold
standard for living kidney donation, reducing post-operative pain and
faster recovery!!l. Conversely, a pilot study (Aitken et al. 2014;
unpublished) found laparoscopic nephrectomy exposes the kidneys to
increased hemodynamic stresses due to extreme position and
pneumoperitoneum leading to acute kidney injury (AKI). It is
hypothesized that active hydration prior to donation counteract these
stresses resulting in a reduced subclinical kidney injury and ultimately
improving long-term renal function in both donor and recipient.

We are monitoring AKI using neutrophil gelatinase associated lipocalin

(NGAL). It has been proven to be a more sensitive marker of AKI

compared with creatinine or urine output!?l.

Methods:

* A single center, single blinded randomized controlled trial

* The intervention cohort receives 3L of Harttmans solution overnight
(00:00 to 08:00). The control group will be allowed clear oral fluids
up to 06:00. Donor taken to theatre at 08:30

* Blood samples are taken from the donor day-1, day 0 (preop), day 0
(postop), day+1

* Blood samples are also taken from the transplant recipient at the
same time points

Results:

* To date there are 8 patients in the control and 7 patients in the
intervention

* Donor baseline NGAL dropped by 17% post intervention (p=0.197)

» Immediately post laparoscopic kidney donation NGAL was
66.86ng/ml in the Intervention (a rise of 18.4%(p=0.188)) and
120.38ng/ml in the control (a rise of 55.8% (p=0.003))

* Day 4 post laparoscopic kidney donation eGFR dropped by
21.8%(p=0.003) in the Intervention group compared to only
36.2%(p=<0.01) in the control group. By week 6 this trend had
continued

* Recipient of a kidney from the control group has a post operative
NGAL increase on average of 10%(p=0.128). Recipient of a kidney
from the intervention group has a post operative NGAL decrease on
average of 38%(p=0.136)

Recipients of kidneys donated from the control group have an
immediate NGAL rise unlike the recipients of kidneys from the
intervention group in which the NGAL begins to drop immediately post
surgery. This may represent that kidneys donated from the control group
are more susceptible to AKI associated with nephrectomy and then
transplantation.
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Preoperative IV hydration has shown to reduce any subclinical AKI in
the donor prior to donation and reduces the degree of AKI associated
with laparoscopic donor nephrectomy. There is also a consistent
improvement in renal function in the intervention group at 6 weeks post
surgery.

Conclusions: Preoperative Intravenous fluids may decrease the severity
of AKI associated with laparoscopic donor nephrectomy with a
subsequent increase in donor renal function 6 weeks post surgery.
However further data is needed from completion of the Randomized
Controlled trial to validate results and to see if this will have a
longstanding impact on kidney function for both kidney donor and
transplant recipient.
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Introduction: Respiratory failure patients requiring support with
invasive mechanical ventilation while awaiting lung transplantation
present a higher risk of death. Extracorporeal membrane oxygenation
(ECMO) has been proposed as an alternative bridging mode to
mechanical ventilation and this is an evolving management technique
of rapidly progressive pulmonary disease. The aim of this study was to
assess the current evidence regarding how the ECMO strategies have
changed over the last years.

Methods: Retrospective review of a single-institution’s experience
placing patients (p) on ECMO in order to bridge them to lung
transplant. From 2010 to 2015, we performed 62 ECMO Runnings in
58 p, of these, 25 p were bridge to lung transplant (BTT). We divided
this cohort in two groups by era (Group 1: 2010-2012 and Group 2:
2013-2015). Categorical data were shown as frequencies/percentages
and continuous data as means with standard deviation (SD). Fisher’s
exact test and the chi-square analysis were performed to compare
continuous and categorical variables, respectively. Actuarial survival
was estimated with the Kaplan—-Meier method. End points, included
successful bridging, duration of extracorporeal membrane oxygenation
support and overall survival.

Results: Eight p were BTT in group 1 and 17 p in group 2. Overall
median recipient age was 34,7+19,4 years. The etiologies were: cystic
fibrosis (n=11), idiopathic pulmonary fibrosis (n=7), secondary
pulmonary fibrosis (n=3), pulmonary arterial hypertension group 1
(n=3) and 1 p with pulmonary hypertension group 3. Veno-venous
ECMO mode was used in 15 p (60%), veno-arterial in 5 p (20%),
arterio-venous in 3 p (12%) and veno-arterio-venous in 2 p (8%).
Thirteen p underwent sedated bridging, 7 p awake and 5 p ambulatory
ECMO strategy. Eight p were declared futile. Support mean time was
9+6,8 days in group 1 and 19+12,6 days in group 2 (p<0,05). Overall
successful bridging was 58,8% (20% vs 75% group 1 and 2
respectively, p<0,05). All p survive lung transplant except one. Survival
rate at 1 year was 70%.

Discussion: Although the early experience and outcomes with ECMO
as BTT were unconvincing, latest series demonstrate that better results
can be achieved. The main contributors of poor early and late outcomes
after transplant are: Pre-transplant deconditioning, prolonged
immobilization and heavy sedation. Therefore, changes in ECMO
strategies have shown to be an important goal that could improve these
outcomes.

Conclusions: Early mobilization of patients on ECMO as BTT is an
important goal because it facilitates participation in physical therapy
and improves overall patient conditioning for lung transplantation. In
carefully selected patients, ECMO is a safe and effective mean of
bridging decompensated patients with end-stage lung disease to lung
transplantation.

Mrs. Gomez Rosa
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Donor CCR2+ cardiac macrophages mediate neutrophil
extravasation after heart transplantation through MyD88-
dependent production of chemoattractants
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Introduction: Myocardial ischemia reperfusion injury contributes to
morbidity and mortality in heart transplant patients. Neutrophilic
infiltration into myocardial tissue plays a critical role in promoting
damage and can also augment alloimmune responses. The goal of this
study was to define cellular and molecular requirements for neutrophilic
infiltration into ischemic myocardium.

Materials and Methods: Heart grafts from B6 wildtype (WT), B6
CCR2 DTR (after treatment with DT to deplete CCR2+ cells), B6
MyD88 flox x LysM-cre (MyD88 deletion in macrophages) and
CXCLS5-deficient mice were transplanted into the necks of congenic
B6 CD45.1+ or syngeneic B6 neutrophil reporter LysM-GFP recipients.
2 hours after reperfusion we performed flow cytometric analysis or
intravital two photon imaging of heart grafts. RNA expression levels
of neutrophil chemoattractants were determined in flow cytometrically
sorted cardiac macrophage populations.

Results: Flow cytometric analysis demonstrated donor-derived
CD64+CD11b+CCR2- and CD64+CD11b+CCR2+ macrophages in
heart grafts 2 hours after reperfusion. RNA expression levels of the
neutrophil chemokines CXCL2 and CXCLS5 were significantly higher
in WT CCR2+ compared to CCR2- macrophages. Intravital two photon
imaging revealed that, compared to WT conditions, extravasation of
neutrophils into the graft tissue was markedly impaired when we
transplanted hearts that lacked CCR2+ cells (extravasated cells: 12.2
+5% (CCR2-DTR) vs 36.3+3.8% (WT), p<0.05). A similar neutrophil
trafficking defect was observed when we transplanted hearts that lacked
MyD88 selectively in macrophages (Lysozyme M+ cells) (extravasated
cells: 1.2 £1.2% (Myd88 flox x LysM-cre) vs 36.3£3.8% (WT),
p<0.01). RNA expression levels of CXCL2 and CXCLS were
significantly decreased in MyD88-deficient compared to WT cardiac
CCR2+ macrophages. Finally, neutrophils were unable to enter the
myocardial tissue when we administered CXCL2-blocking antibody or
transplanted CXCL5-deficient hearts (extravasated cells: 1.95 £1.1%
(CXCL2-blocking antibody), 12.7+2.6% (CXCL5-knockout heart), WT
36.3 +3.8%, p <0.05 CXCL2-blocking antibody and CXCLS5 knockout
heart vs. WT).

Conclusion: Our work has identified novel mechanisms that regulate
neutrophil trafficking into freshly reperfused cardiac grafts. We have
shown that MyD88-mediated production of CXCL2 and CXCLS by
tissue-resident donor CCR2+ macrophages is critical to mediate
extravasation of neutrophils into ischemic myocardial tissue. Our
results provide the framework for the development of new therapeutic
strategies for heart transplant recipients.
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Introduction: Immune responses after lung transplantation differ from
those after transplantation of other organs. We have previously shown
that tolerant lung grafts harbor tertiary lymphoid organs (inducible
bronchus associated lymphoid tissue (iBALT)), which are rich in
CDllc+ and Foxp3+ cells (Li W et al, Mucosal immunology. 2012).
Here we explored whether lung grafts can induce systemic tolerance
and whether the presence of iBALT is important to maintain lung
allograft tolerance.

Materials and Methods: Balb/c lungs were transplanted into B6, B6
CDI11c-EYFP/Foxp3-GFP and B6 CD11¢c-DTR recipients and treated
with perioperative co-stimulatory blockade (MR1/CTLA4-Ig). At least
30 days after pulmonary transplantation recipients received Balb/c or
CBA hearts. Tolerant lung allografts were removed 2 days before or 4
weeks after heart transplantation. Balb/c lungs were imaged by
intravital two-photon microscopy > 30 days after transplantation into
B6 CD11c-EYFP/Foxp3-GFP recipients. Tolerant Balb/c lungs were
retransplanted into nonimmmunosuppressed B6 or B6 CD11c-DTR
secondary recipients at least 30 days after their initial engraftment into
immunosuppressed B6 hosts. Secondary hosts were treated with saline
or diphtheria toxin (DT) at the time of retransplantation.

Results: Transplantation of donor-specific Balb/c hearts into tolerant
B6 recipients of Balb/c lungs resulted in their long term survival with
no evidence of allograft vasculopathy (>120 days, n=>5). If we removed
the tolerant lung graft 2 days before cardiac transplantation, Balb/c
hearts were acutely rejected (18.5 days, n=4). If the tolerant pulmonary
grafts were explanted 4 weeks after heart transplantation, the cardiac
grafts rejected acutely or developed allograft vasculopathy (n=4).
Retransplantation of tolerant Balb/c lungs into nonimmunosuppressed
B6 recipients resulted in their long-term survival with maintenance of
the iBALT within the pulmonary grafts (n=3). Selective depletion of
CDllc+ cells from tolerant lungs at the time of retransplantation into
nonimmunosuppressed B6  recipients resulted in structural
disintegration of the iBALT and graft rejection (n=3). Intravital two
photon imaging revealed interactions between CD11c+ and Foxp3+
cells in tolerant lung grafts.

Conclusion: The presence of iBALT in lung grafts is critical to
maintain a tolerant state. Induction and maintenance of systemic
tolerance after lung transplantation are dependent on the presence of
the pulmonary graft. Developing strategies to induce tolerogenic
tertiary lymphoid organs within allografts may provide a new therapy
for transplant recipients.
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Effects of brain death (BD) or cardiac death (DCD) on allogeneic
lung graft survival in preclinical MHC-inbred CLAWN
miniature swine
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Introduction: We have extensively studied the mechanisms of
pulmonary allograft rejection in MHC-inbred MGH miniature swine.
To clarify that our newly developed Japanese line of MHC-inbred
CLAWN miniature swine represent a highly-valuable preclinical model
of transplantation, we established several models of orthotopic lung
transplantation.

Methods: Five CLAWN miniature swine received fully MHC-
mismatched lungs with 12-days continuous infusion of tacrolimus
(constant blood levels 35-45 ng/ml) (Group 1). Additional four
CLAWN miniature swine received MHC-matched, minor antigen-
mismatched lungs under the same immunosuppressive protocol to
investigate the influence of MHC disparity on allograft survival (Group
2). To investigate whether brain death (BD) or cardiac death (DCD)
affects the graft survival, three recipients were transplanted with fully
mismatched lung grafts from BD donors induced by subdural balloon
and subsequently ventilated for 6 h before procurement (Group 3) and
six recipients were transplanted with MHC-matched DCD lungs
induced by venous injection of potassium chloride and allowed for 90
min before procurement (Group 4). Graft function was monitored by
histology and chest X-rays.

Results: All MHC-mismatched grafts was rejected within 63 days with
diffuse mononuclear infiltrates associated with intra-alveolar
hemorrhage and capillary congestion, consistent with severe cellular
and antibody-mediated rejection (Group 1). In contrast to Group 1, all
MHC-matched lung in Group 2 was uniformly accepted over one year
with occasional presence of minimum acute cellular rejection (the
fourth animal is ongoing > 7 months). In Group 3, donor brain death
accelerated pulmonary allograft rejection, and all three animals rejected
the grafts within 35 days with accelerated development of anti-donor
antibodies. In Group 4, three out of six animals eventually rejected the
warm ischemic MHC-matched grafts at POD42, 56, 250, respectively.
Conclusions: By taking advantage of the controlled antigenicity of the
MHC-inbred miniature swine, we created a reproducible large-animal
model of lung transplantation similar to the clinical scenario. We
anticipate that this preclinical model using MHC-inbred CLAWN
miniature swine will facilitate further systematic study of the
pathogenesis and therapy of lung graft rejection.
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for early survival after lung transplantation
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Introduction: Lung transplantation has become the standard of care
for end-stage pulmonary disease. Despite increasing experience in
caring for these patients under extreme stress and improvement of
immunosuppressant, the rate of perioperative mortality still remains
high. In our institution, to maintain blood pressure during operation,
norepinephrine was generally selected as a first drug. Vasopressin had
been added to norepinephrine only if norepinephinre alone could not
raise blood pressure effectively. Vasopressin was known as selective
pulmonary vasodilator!!l. Therefore use of vasopressin might be
beneficial to transplanted patient. The purpose of this study was to
analyze the impact of intraoperative vasopressin use on early survival
following lung transplantation.

Materials and Methods: Between March 2013 and November 2015,
we retrospectively reviewed 48 consecutive patients who had
undergone double-lung transplantation in Yonsei University College of
Medicine. Patients who underwent single lung transplantation, multi-
organ transplantation and who received ventilator care or extracorporeal
membranous oxygenation(ECMO) support waiting transplantation and
who died less than one month after transplantation were excluded.
Donor organ procurement and transplantation were performed using
standard methods. All operation was performed under ECMO support.
All patients received triple drug regimen including tacrolimus (FK 506),
mycophenolate mofetil (MMEF; CellCept), and corticosteroid
postoperatively. Patients were divided into two groups depending on
intraoperative vasopressin use. Patients who received vasopressin
infusion more than 30 minutes were included vasopressin group. Exact
dose for each patient had not been recorded, but usual dose in our
institution was 0.1~0.5 unit/min.

Results: 21(43.7%) patients received vasopressin during operation and
27(56.3%) patients did not. Patients characteristics including age,
gender, preoperative diagnosis, preoperative NYHA classification,
operative time and blood loss during operation did not different
significantly.

Median follow-up period was 14.1 months (range of 1.5 to 32.7
months). Analyzed by Kaplan-Meier method, the 1- year overall
survival rates in the vasopressin use group were 89.7% and those in the
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no-vasopressin use group were 65.7%, respectively. Vasopressin use
group showed tendency to better 1-year survival (p=0.13).

Conclusion: Our results showed that vasopressin use during operation
might be associated with better early survival after lung transplantation.
Given that pulmonary vasodilator effect of vasopressin, it could be
considerable to use vasopressin earlier in managing blood pressure
during operation. Further studies are needed.
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Purpose: Immunosuppressants are associated with various
complications after lung transplantation, and thus less intense
immunosuppression should be attempted. Adipose tissue-derived
mesenchymal stem cells (ADMSCs) were recently found to have an
immunomodulatory effect in various disease models through the
secretion of hepatocyte growth factor (HGF). The purpose of this study
was to investigate the effect of ADMSCs on immune response in a rat
lung transplantation model.

Materials and Methods: Orthotopic left lung transplantation was
performed in the rat using the cuff technique. Before transplantation,
ADMSCs were gathered from the rats’ abdominal subcutaneous adipose
tissue and cultured. The experimental animals were then divided into
the following four groups: a control group (C group), in which no
treatment was administered after transplantation; an ADMSC group
(AD group), in which rats were administered a single intravenous
injection of ADMSCs (autologous 1 x 106 cells) after transplantation;
a tacrolimus group (T group), in which rats were administered
tacrolimus (0.5 mg/kg) every 24 hours after transplantation; and an
ADMSC and tacrolimus group (AT group), in which rats were
administered ADMSCs (autologous 1 x 106 cells) after transplantation
in combination with tacrolimus (0.5 mg/kg) every 24 hours. Allografts
were then assessed histologically and serum HGF levels measured.
Results: Although no significant differences were found between the
C and AD groups, the histologic rejection grade of the AT group was
significantly lower than that of the other groups(Figure 1 A, B). The
bronchus-associated lymphoid tissue cell proliferating cell nuclear
antigen index of the AT group was significantly lower than that of the
T group (19.8844.67 vs. 30.5+£3.92 Figure 1 C, D).

The serum HGF level of the AT group was significantly higher than
that of the T group at postoperative days (POD) 3 and 7 (4.29+1.34 vs.
2.29+1.25 and 6.71£1.57 vs. 3.94+2.46 ng/mL, respectively (Figure 2
A). The expression of cMet, the tyrosine kinase receptor of HGF,
increased with time in the AT group. Programmed death-ligand 1
expression in allografts of the AT group was significantly increased
compared with that of the T group(Figure 2 B, C)The administered
ADMSCs were detected in allografts at POD 7 using fluorescent
quantum dots(Figure 2 D).



S108 Transplantation m July 2016 ® Volume 100 m Number 7S

Conclusion: ADMSCs combined with tacrolimus
immunosuppression, possibly due to the secretion of HGF.

reinforced
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Background: Lung transplantation surgery is often complicated by
acute kidney injury (AKI) requiring renal replacement therapy, adding
to the peri-operative morbidity and mortality. We sought to characterise
the risk factors for haemofiltration-dependent AKI occurring in the
immediate post lung transplant period and evaluate its impact on
survival and long term renal function.

Methods: We performed a retrospective review of all lung transplant
recipients at our institution that required haemofiltration in the
immediate period post lung transplantation surgery. Demographic,
clinical and biochemical parameters were recorded. Kaplan-Meier
curve was used to plot survival after transplant as a function of time
and this was compared to survival data of all lung transplant recipients
from the local Australian and New Zealand Cardiothoracic Organ
Transplant Registry (ANZCOTR)!M. Risk factors associated with
mortality were assessed using Cox proportional hazards regression.
Change in renal function over time was assessed using Wilcoxon signed
rank test.

Results: Of 794 lung transplants performed between May 2000 and
April 2015, 38 patients were identified to have developed
haemofiltration-dependent AKI immediately post lung transplant. The
1-year survival was 76.1% (95% CI: 59.0-87.8%) and 5-year survival
was 46.7% (95% CI: 28.3-63.0%), representing a 12.4% and 15.1%
greater mortality risk respectively compared to ANZCOTR data. Cystic
fibrosis (HR 4.48 [1.64-12.23], p = 0.003) and duration of inotropic
support (HR 1.03 per day [1.003-1.05], p = 0.02) were significantly
associated with increased risk of mortality whereas higher BMI (HR
0.88[0.78-0.99], p = 0.03) was associated with reduced risk. There was
no relationship with duration of renal replacement therapy and long
term mortality. There was a median decline in renal function of
5.08mL/min/year (IQR -3.43 to 28.19, p = 0.02) in patients who became
dialysis free.

Conclusion: This retrospective study demonstrates a greater mortality
risk for those who develop haemofiltration-dependent AKI with the
impact largely seen in the first year post transplant. It also demonstrates
the significant impact AKI has on long term renal function.
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Background: Lung transplantation is a treatment option for selected
patients with progressive lung disease refractory to other treatment
modalities'!). The calcineurin inhibitors (CNIs) tacrolimus and
cyclosporine A (CyA) are the mainstay of most immunosuppressive
regimens but are associated with nephrotoxicity?. Studies have shown
that the use of everolimus as a CNI sparing agent was associated with
improvements in renal function, although these studies had relatively
short follow-up periods and small numbers®-¢. We sought to describe
the renal outcomes of lung transplant patients switched to everolimus
in a large single-centre cohort study with prolonged follow-up and
determine whether there was an observable deleterious effect of
everolimus on lung function.

Methods: We included all lung and heart-lung transplant recipients at
the Alfred Hospital with no previous mTOR exposure who were
converted to everolimus at any stage after transplantation. Recipients
of simultaneous lung-kidney transplants were excluded . Patients who
received at least three months exposure to everolimus and who were
converted later than one month after transplantation were included for
analysis. The study received ethics approval from the Alfred ethics
committee.

Demographic and clinical data was collected at four time points: 1. Date
of transplantation. 2. Date of conversion to everolimus. 3. 3 months
after conversion to everolimus and 4. Date of everolimus cessation,
death on everolimus, or last follow-up (end date).

Results: 110 lung allograft recipients at our institution were converted
to everolimus of which 67 met the inclusion criteria for analysis. We
observed a significant reduction in creatinine clearance between
transplantation and conversion in this cohort. Use of everolimus was
associated with a reduction or withdrawal of concurrent CNI use.
Following conversion to everolimus, we observed a significant
improvement in creatinine clearance at both three months after
conversion and at the end date (date of death on everolimus, everolimus
cessation or last follow-up). The mean rate of change in creatinine
clearance was +13.4 ml/min per year on everolimus, compared to -30.6
ml/min per year between transplantation and conversion (P<0.001).

Figure 1: Mean creatinine clearance (+/-CI) by time point

There was no significant difference in FEV1 observed at baseline (first
spirometry performed post-transplantation), at conversion to everolimus
or at three months after conversion, but there was a significant decline
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at the end date. There was a mean rate of decline in FEV1 of 0.51L/year
between conversion and the end date, compared to a mean rate of
increase of 0.15L/year between baseline and conversion (P<0.001).

Figure 2: Mean FEV1 (+/-CI) by time point

Our observations are consistent with previous retrospective cohort
studies suggesting that the use of everolimus to allow CNI minimization
or withdrawal is associated with improved renal function in patients
with renal impairment after lung transplantation. Randomised control
trials are required to demonstrate whether everolimus is renoprotective
when used in lung allograft recipients and whether there is a beneficial
or deleterious effect on lung function and patient survival.
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PRES after lung transplantation: A single centre experience

Alberto Benazzo!, Stefan Schwarz', Sophie Bartsch?, Gabriella
Murakozy!, Gyorgy Lang!, Walter Klepetko!, Peter Jaksch'.
"Department of Thoracic surgery, Medical University of Vienna,
Vienna, Austria; 2Department of Radiology, Medical University of
Vienna, Vienna, Austria.

Posterior Reversible Encephalopathy Syndrome (PRES)!'M? is a rare
but severe neuroradiological complication after solid organ
transplantation (SOT). We describe the incidence, risk factors, clinical
and radiological presentation and the survival of this syndrome after
lung transplantation.

From 1029 patients we retrospectively evaluated 21 cases with a
diagnosis of PRES. To chose our control group, 4 patients transplanted
in the same period (max. £50 days) were randomly chosen for each
PRES patient (n=84). Two PRES Patients were eliminated for lack of
data in matched control patients. All 19 patients received brain MRI
and one patient was excluded because of an unclear radiological
appearance. We collected demographic, medical, peri-operative and
therapeutic data. Lab parameters were also collected at 7 time points:
1 wk, 3 d and 1 d before the PRES event, at the event and 1 d, 3 d and
1 wk after. The time period between surgery and the neurological event
was applied to each of the matched 4 control patients to collect control
lab values.

Incidence of PRES was 1,9%. Median PRES age was 26,8 yrs (7,4-
65,6) and median control age was 47,4 yrs (14,4-66,1) (p < 0,001),
indicating that young patients are more prone to develop PRES.
Significant differences were found in pre-transplant intubation need
(p=0,003) and pre- and post-operative ECMO support (p<0,001 and
p=0,002), highlighting the more critical conditions in PRES group.
Reintubation need (p=0,004) and tracheostomy need (p=0,013) were
found significant as well as median ICU time and hospitalization time,
respectively 32 d (8-69) vs 7 d (1-105) (p<0,001) and 44 d (20-90) vs
25d (7-105) (p<0,001). These results, however, may be a consequence
of PRES. No significant difference was found between median
intubation time of PRES group (5 d, 1-21) vs control (2 d, 0-30)
(p=0,81). Univariate conditional logistic regression for PRES within
the first 2 months after Tx showed the following results: pre-tx
intubation need (OR=7,93, p=0,003, CI=2,02-31,18), pre-operative
ECMO need (OR=12, p=0.02, CI=2.42-59.54), post-operative ECMO
need (OR=6.09, p=0,003, CI=1.83-20.23) and age<vs>20 (OR=4.069,
p=0,022, CI=1,219-13,59). These results indicate that the factors
analyzed represent risks for PRES onset. Survival analysis showed 1-
year survival of 55% vs 80% and 5-year survival of 30% vs 60%
compared to all transplanted patients (p=0,025). Radiologically,
correlation was found between the number of affected regions and
cytotoxic edema (p=0,03). Subcortical involvement, parietooccipital
pattern and asymmetric extension were observed.

www.transplantjournal.com

PRES is clearly predominant in young patients with severe pre-Tx
conditions and complicated postoperative period. The critical
conditions of the recipients and the circulatory support may induce a
systemic inflammatory status® which activates cerebral endothelium
and promotes blood extravasation and cerebral edema.

References:

[1] Hinchey J., Chaves C., Appignani B., et al. A reversible posterior
leukoencephalopathy syndrome N Engl J Med. 1996; 334(8):494-500
[2] Bartynski WS. Posterior reversible encephalopathy syndrome,
part I: fundamental imaging and clinical features. Am J Neuroradiol..
2008; 29(6):1036-1042

[3] Bartynski WS. Posterior reversible encephalopathy syndrome,
part II: controversies surrounding pathophysiology of vasogenic
edema. Am J Neuroradiol.. 2008; 29(6):1043-1049



© 2016 Wolters Kluwer

355.1

A Multicentre Randomised Controlled Trial to Compare the
Efficacy of Normothermic Machine Perfusion with Static Cold
Storage in Human Liver Transplantation: Early Outcomes

David Nasralla, The Consortium for Organ Preservation in Europe
(COPE) Liver Research Group, Rutger Ploeg, Peter Friend.
Nuffield Department of Surgical Sciences, University of Oxford,
Oxford Transplant Centre, Oxford, United Kingdom.

Introduction: The international organ shortage has necessitated the use
of sub-optimal organs, which are associated with inferior recipient
outcomes. Normothermic machine perfusion (NMP) offers a potential
solution to this problem; by perfusing the liver with oxygenated blood,
medications and nutrients at 37C, the organ is preserved in a
functioning, physiological state. Animal studies!'! suggest several
benefits: (i) Repair of damage sustained during the retrieval process;
(i1) Extended preservation times; (iii) Assessment of organ viability. If
these were achieved in clinical practice, then organ utilisation could be
greatly improved without compromise to safety or outcome. We present
the first analysis of a randomised controlled trial (RCT) comparing
NMP with static cold storage (SCS) in clinical liver transplantation.
Materials and Methods: Under the sponsorship of the University of
Oxford, a European Union-funded multi-national RCT was commenced
in June 2014 involving 7 transplant centres in England, Belgium,
Germany and Spain. Livers from adult DBD and controlled DCD
donors were eligible. Recipient eligibility criteria included adult
recipients of liver-only transplants. Livers were randomised 1:1 to either
NMP or SCS. The trial was powered to demonstrate a 33% drop in peak
AST measured in the first week post-transplant, requiring a total of 220
transplanted livers (90% power). Secondary endpoints included: post-
reperfusion syndrome; early allograft dysfunction; graft and patient
survival; ischaemic cholangiopathy (6 month MRCP); health economic
analysis. The flow of participants through the trial is illustrated in figure
1.

Results: No interim analysis is permitted in the design of this trial;
preliminary data are therefore not available. However, at the current
recruitment rate, enrolment will be complete by the end of February
2016. At TTS 2016, we will be able to present the early outcome data,
including: (i) Peak AST (primary outcome); (ii) EAD rates; (iii) Length
of ITU stay; (iv) 30-day graft and patient survival.

Conclusion: This is the first clinical study of NMP. If successful, this
technology has the potential to greatly increase the pool of
transplantable livers. A multi-centre RCT in the USA is scheduled to
start in early 2016 as well as other NMP studies in Brazil, Spain and
China.
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DAMP-associated preservation injury and complications after
liver transplantation: proof of concept

Denis Efimov!, Alijaksei E.Shcherba!, Olga A.Lebedz!, Alla
I.Kireeva?, Sergey Korotkov!, Alexander M.Dzyadzko?, Oleg
O.Rummo'.

!Transplantation Department, RSP Center for Organ and Tissue
Transplantation, Minsk, Belarus; Institute of Genetics and Cytology
National Academy of science, Minsk, Belarus; *Anesthesiology and
ICU Division, RSP Center for Organ and Tissue Transplantation,
Minsk, Belarus.

Introduction: There is no doubt that the activation of antigen-
dependent immune response is the main pathogenetic pathway of
immunological complications development following liver
transplantation. Recently the attention to antigen-independent injury
and subsequent inflammation as triggers of graft rejection was given!'.
High mobility group box 1 (HMGBI1), the one of the most important
damage associated molecular pattern (DAMP), was shown as an
inflammatory trigger in organ transplantation and it was believed that
HMGBI inhibition reduced ischemic reperfusion injury (IRI)2H4.
Aim: The aim of the study was to evaluate the relationship between the
expression of HMGB-1 before and after reperfusion, severity of IRI,
early allograft dysfunction (EAD) and acute rejection (AR) incidence
after liver transplantation.

Materials and Methods: 68 consequent DBD adult liver transplants
(LT) from standard criteria donors with static cold storage as
conservation type were included in the prospective case-control study;
study period: February 2013 — June 2014. Liver graft biopsies taken at
procurement operation and 2h after portal reperfusion on LT were
assessed: HMGB-1 and CD68+-cells expression, IRI severity, TLR-4
gene polymorphism. End points: early allograft dysfunction (EAD)P),
severe EAD (sEAD)!), biopsy-proven acute rejection (BPAR) and graft
survival were assessed according to standard criteria. Investigation was
approved by local ethic committee.

Results and Discussion: Mean cold ischemia time was 441 min
(370;510). The overall BPAR incidence was 19.1% (13/68), EAD
incidence — 20.6% (14/68), sEAD — 10.3% (7/68). It was revealed that:
more severe IRI (sever IRI vs moderate+mild IRI) was associated with
larger increment of nuclear HMGB-1 expression (16% (1;24) vs 1% (-
4;5), p=0.01) and with greater post reperfusion CD68+ infiltration (65
cell/mm2 (50;93) vs 42 (31;55); p=0.001). Furthermore, heterozygote
in donor rs913930 TLR-4 gene (C/T vs CC+TT) were associated with
bigger donor nuclear HMGB-1 expression (21% (17;29) vs 16%
(10;19); p=0.018) and subsequently with higher SEAD incidence
(21.4% (6/28) vs 2.5% (1/40); p=0.017). Alternatively the presence of
cytoplasmic HMGB-1 expression (presence vs absence of cytoplasmic
HMGB-1) in post reperfusion liver graft biopsy was marginally
associated with smaller BPAR frequency (14.6% (7/48) vs 30% (6/20);
p=0.1).

Conclusion: HMGB-1 — TLR-4 pathway is important pathogenic
mechanism of liver graft injury during cold preservation and subsequent
reperfusion. TLR-4 gene polymorphism is associated with sEAD
incidence. More severe DAMP-associated preservation liver graft
injury was associated with higher incidence of SEAD and lower
incidence of BPAR by that proving the concept of antigen independent
immune response in EAD and BPAR development after LT.
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Biliary epithelial damage, regenerative capacity and local
immune response after cold storage of DBD livers determine
biliary complications after liver transplantation

Stefan Brunner, Henrik Junger, Hans J. Schlitt, Stefan Fichtner-Feigl.
Department of Surgery, University Medical Center Regensburg,
Regensburg, Germany.

Background: The aim of this study was to examine molecular
mechanisms of bile duct (BD) damage between organ retrieval and
transplantation and its clinical relevance for patients.

Methods: BD samples after donor hepatectomy, cold storage and
reperfusion were compared to healthy controls by H&E staining,
immunohistochemistry (IH) for tight junctions (TJ), cytokeratin, e-
cadherin, laminin, CD4, CD8 and CD14 and by global mRNA
expression using Microarray technique. Bacterial infiltration was
determined by FISH for bacterial antigens. Further, a BD damage score
(BDDS) to quantify biliary epithelial injury was developed and
correlated with recipient and donor data and patient outcome.
Results: Patients with major BD damage after cold storage, as
quantified by the newly developed BDDS, had a significantly increased
risk of biliary complications (p<0.0001) and graft loss (p=0.0004). After
cold storage (p=0.0119) and even more after reperfusion (P=0.0002),
epithelial damage categorized by the BDDS and by TJ architecture was
markedly increased. mRNA levels of adherens-junctions (qg=0.003) and
focal-adhesion-molecules (q=0.04) in damaged BDs without compared
to damaged BDs with biliary complications were increased reflecting
enhanced regenerative capacity of the biliary epithelium in the first
group. Consecutively, IH showed significantly increased cytokeratin,
e-cadherin and laminin expression in this group. FISH analysis
demonstrated equal distribution of bacterial infiltration of BDs,
however, mRNA analysis detected induced antibacterial immune
response (q=0.00084) and phagocytosis (q=0.04) in BDs with enhanced
epithelial regenerative capacity corroborating with significantly
increased CD4" and CD8" cell-mediated adaptive immune response.
Conclusions: In many cases, the common BD epithelium shows
considerable damage after cold ischemia with further damage occurring
after reperfusion. The extent of epithelial damage can be quantified by
our newly developed BDDS and is a prognostic parameter for biliary
complications and graft loss. Following BD damage during cold
storage, functional regenerative capacity of the biliary epithelium and
enhanced local adaptive antibacterial immune response are able to
rescue BDs and prevent biliary complications after liver transplantation.

3554

Importance of DNA methylation patterns and association with
graft injury severity after liver transplantation

Daniel G. Maluf, Ricardo Gehrau, Valeria Mas .
Surgery, UVA, Charlottesville, VA, United States.

Background: Epigenetics modifications in the graft may impact on
severity of injury and function post liver transplantation (LT). This
study aimed to interrogate the effect of different graft DNA methylation
patterns on gene expression profiles that associate with graft injury after
LT.

Patients and Methods: The study included 22 deceased donor LT
patients with severe (SI, n=11; AST>500 IU/L) and mild (MI, n=11;
AST<500 IU/L) early graft injury at 1-day post-LT. Tissue biopsies
were collected at pre-implantation (L1) and at post-reperfusion (L2).
Genomic DNA was extracted from pre implantation biopsies; bisulfite
converted and used in Infinium 450K methylation arrays. Raw data was
normalized by SWAN method and analyzed with R bioconductor. Beta
scores were converted to M-values. F-test was fit for significant
demethylated CpG sites (q<0.05). Total RNA was isolated from all
biopsies, labeled and used in gene expression microarrays. Probeset
summaries were obtained using RMA algorithm. Unpaired ANOVA
was fit for deregulated probesets (p<0.001, FDR <5%). Molecular
pathways were evaluated by IPA tool. CpGs (Methylight) and genes
(RT-PCR) were validated.

Results: There was not difference between groups in demographics,
graft preservation type, and cold- and warm-ischemia times. In total,
3663 CpG sites (2574 hypomethylated; 1089 hypermethylated) were
significantly demethylated and mapping within genic regions.
Interestingly, 2251 CpGs (92% hypomethylated, p<0.0001) mapped
within GC-islands located at promoter regions (1971 genes) in SI grafts.
Molecular pathway analysis based on CpGs methylation identified
apoptosis activation signaling (TP53, BIM, BAD, BAX, DIABLO,
APAF1, CAD, FADD, CASP2, CASP3), ubiquitin protein degradation,
and cell cycle regulation (Rb, p27KIP, pI8INK4C, CDK, CHK1)
(p<0.0001). Genes with multiple hypomethylated CpGs anticipated
increases in liver cell death (BCL2L11, HSPD1, APP, INHA, TRIM27,
BAD) and G1/S cell cycle check-point (SKP2, CDC25A, SIN3A,
PA2G4). No genes were differentially expressed at pre-implantation. A
unique significantly deregulated molecular signature (94 genes)
correlating with CpG demethylation coincided with liver damage
(KRT18), apoptosis and cell cycle regulation (PAWR, KRAS, DUSP4,
PTPR3) at post-reperfusion in SI grafts. Genes were validated by RT-
qPCR.

Conclusion: Hypomethylation of specific genes involved in the
regulation of cell death pathways may induce increases in graft injury
post-LT.
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Exogenous melatonin promotes graft regeneration in small-for-
size liver transplantation

Zhuolun Song, Eleonora Maurizio, Bostjan Humar, Rolf Graf, Pierre
AlainClavien, Yinghua Tian.

Department of Visceral and Transplantation Surgery, University
Hospital Zurich, Zurich, Switzerland.

Introduction: Live donor liver transplantation increases the liver donor
pool, but it is impeded by small-for-size syndrome. Melatonin (MLT)
is an endogenous hormone regulating circadian rhythm, which is a
strong antioxidant in a pharmacological dose. The aim of the study is
to investigate whether MLT enhances liver graft regeneration and
prevents small-for-size liver graft failure in model of mouse partial liver
transplantation.

Materials and Methods: Male C57BL6 mice were divided into 3
groups: (I) I/R+PH group: 60 min liver ischemia plus 2/3 hepatectomy;
(IT) I/R+exPH group: 60 min liver ischemia plus extended (86%)
hepatectomy; (III) POLT group: arterialized 30% liver transplantation.
Each group was subdivided into MLT treated and control groups.
Hepatic injury was determined by AST, ALT and histology. The
cytokines and histological evidence of liver regeneration were
examined by PCR and immunostaining. Serum HMGB1 was measured
by ELISA. Survival rate was monitored in I/R+exPH and POLT groups.
In mouse primary hepatocytes culture model, hepatocytes were
subjected to 4h hypoxia followed by 2h reoxygenation, AST and ALT
from the supernatant as well as cytokines from hepatocytes mRNA were
measured.

Results and Discussion: The group I disclosed less hepatic injury,
improved hepatocyte regeneration and promoted regenerating cytokine
release in MLT treated group than controls. HMGB1 was reduced
significantly in mice treated by MLT. In group II, 7 day’s survival rate
was 0% in control mice in comparison with 50% in MLT treated mice.
In POLT group, the treatment of MLT increased the survival rate of
recipient mice from 0% to 57%. In vitro experiment demonstrated less
injury and lower level of pro-inflammatory cytokines in MLT treated
hepatocytes. The data indicated that MLT reduces liver ischemia injury
and enhances graft regeneration in the setting of mouse partial liver
transplantation.

Conclusion: MLT rescues small for size liver graft failure by reducing
graft ischemic reperfusion injury and promoting liver regeneration. The
enhanced liver graft regeneration is through up-regulated IL-6 and
TNF-a by MLT.
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Reperfusion fibrinolysis shutdown after liver transplantation:
Rationale for permissive hypocoagulability in the post-operative
setting

Hunter Moore, Ernest E.Moore, Michael Wachs, Igal Kam, Peter
J.Lawson, Benjamin R.Huebner, Thomas Bak, Kendra Conzen,
Anirban Banerjee, Christopher C.Silliman, Trevor L.Nydam.
Surgery / Transplant, University of Colorado, Aurora, United States.

Introduction: The mechanisms of post-operative thrombotic events
after liver transplant remain poorly understood. Recently it has been
appreciated that hypotensive trauma patients develop resistance to clot
degradation (fibrinolysis shutdown) within 2 hours of resuscitation. The
duration that these patients remain in fibrinolysis shutdown has been
associated with thrombosis and other complications. We hypothesize
that liver transplant recipients will also transition to a state of
fibrinolysis resistance shortly after graft reperfusion.

Methods: Liver transplant recipients had serial blood samples analyzed
with citrated native thrombelastography (n-TEG) and a modified TEG
assay using tPA (t-TEG). The t-TEG was used to quantify the patient’s
sensitivity/resistance to fibrinolysis using the lysis at 30 minutes
(LY30). Based on the LY30 distribution of 160 volunteers with t-TEG
(median LY30 8.2; 25th percentile 4.8; 75th percentile 14.9) fibrinolysis
activity was categorized as: fibrinolysis shutdown (<25 %), normal
fibrinolysis (25%-75%), and hyperfibrinolysis (>75%). Transplant n-
TEG variables were also contrasted to healthy volunteers (R time,
angle, MA, LY30). Endogenous tPA levels and its inhibitor
[plasminogen activator inhibitor -1 (PAI-1)] levels were measured using
ELISA in stored paired patient plasma.

Results: Nineteen patients were enrolled in this study with a median
MELD of 30, 37% required >10 units RBC during surgery, and the
mortality rate was 5%. When contrasting paired n-TEG vs t-TEG
values, the t-TEG LY30 were significantly higher from pre op until 30
minutes of graft reperfusion (all p<0.001). However, at 120 minutes
post reperfusion (p=0.212) and post-operative day 1 (POD1 p=0.184),
no significant differences were observed (figure 1). Fibrinolysis activity
markedly changed during the perioperative period with 70% of patients
remaining in fibrinolysis shutdown on POD1 (p<0.001 figure 2). POD1
platelet counts were significantly decreased compared to pre op values
(60K vs 75K p=0.04) However, INR and TEG parameters (R, Angle,
MA) were not significantly different (although median values pre and
POD1 were all abnormal compared to healthy volunteers). Endogenous
tPA levels quadrupled from pre op to anheptatic phase of surgery (2.5
to 19 ng/ml p=0.001) and returned to similar pre op levels by 120
minutes post reperfusion (3.6). Free PAI-1 activity levels tripled from
pre op to POD1 (5.7 to 16.2 ng/ml P<0.001). Patients who remained in
fibrinolysis shutdown on PODI1 had longer post-operative
hospitalizations (19 vs 6 day p=0.094) and higher PODI1 bilirubin (6.7
vs 2.4 p=0.064) but no difference in INR (1.4 vs 1.4 p=0.441). One
patient with fibrinolysis shutdown required re-transplantation and
another was re-hospitalized for DVT.
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Conclusion: Reperfusion fibrinolysis shutdown occurs in the majority
of liver transplant patients within 2 hours of graft reperfusion and
associated with high levels of PAI-1. Patients who remain in shutdown
appear to be at a higher risk of post-operative complications.
Resuscitating these patients to a permissive hypocoagulability state post
operatively is logical, as over correction to hypercoagulability can result
in intravascular thromboses, and the majority of these patients lack the
endogenous capacity to clear these clots.
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The effect of nafamostat mesilate to minimize ischemic-
reperfusion injury of the liver following liver transplantation : a
single arm pilot study

Young-Dong Yu, Dong-Sik Kim, Sung-Won Jung, Jae-Hyun Han.
Department of Surgery, Division of HBP Surgery and Liver
Transplantation, Korea University Medical College, Seoul, Korea.

Background: Ischemia-reperfusion injury in the liver, a major
complication of hemorrhagic shock, resection and transplantation, is
a dynamic process that involves the two interrelated phases of local
ischemic insult and inflammation-mediated reperfusion injury.
Nafamostat mesilate inhibits various serine proteases generated
during inflammation, coagulation and fibrinolysis cascades and is
used for the treatment of pancreatitis and disseminated intravascular
coagulation. Although its role in attenuating ischemic reperfusion
injury has been studied in animal models, there are few reports
regarding its effect on ischemic-reperfusion injury in human liver
transplantation. The aim of this study was to examine the effect of
nafamostat mesilate to minimize ischemic-reperfusion injury of the
liver following liver transplantation.

Methods: Patients that were enrolled in this study underwent
additional rinsing with a solution consisting of Nafamostat mesilate
following graft perfusion using standard HTK solution. Blood
samples were taken from the recipient just before portal vein
transection during recipient hepatectomy and 1 hour, 24 hours after
reperfusion. Samples were also taken on third and seventh
postoperative day. Liver function tests of the study group was
compared to a control group match-paired for sex, age, type of
transplantation and fatty change of the graft. The levels of TNF, IL-6
and IL-1 were also examined in the study group.

Results: Ten patients were enrolled in this study. The male to female
ratio was 7 to 3. The mean age was 55 years. The average MELD
score of the recipient was 20.9. The most common indication for
transplantation was hepatocellular carcinoma and liver cirrhosis due
to hepatitis B. Most patients received emergency deceased donor
liver transplantation. The mean cold and warm ischemic time was
373 and 35 minutes, respectively. Although not statistically
significant, the mean aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels on the first and third postoperative day
were lower in the study group. In addition the mean peak AST and
ALT levels were lower in the study group. There were no significant
differences in serum bilirubin or prothrombin time.

Conclusion: Although further studies are needed, Nafamostat
mesilate showed promise in decreasing ischemic-reperfusion injury
and might be useful when using marginal grafts for liver
transplantation.
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Impact of a newly developed solution containing artificial oxygen
carrier hemoglobin vesicles under subnormothermic conditions
with machine perfusion preservation for DCD liver grafts in pigs
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Hiroshi Azuma’®, Yuji Nishikawa®*, Hiromizu Sakai’, Hiromichi Obara
¢, Hiroyuki Furukawa'.

'Surgery and Transplantation, Asahikawa Medical University,
Asahikawa, Japan; 2Pharmacy, Asahikawa Medical University,
Asahikawa, Japan; *Pediatrics, Asahikawa Medical University,
Asahikawa, Japan; “Division of Tumor Pathology, Department of
Pathology, Asahikawa Medical University, Asahikawa, Japan;
Biochemistry, Nara Medical University, Nara, Japan; “Mechanical
Engineering, Tokyo Metropolitan University , Tokyo, Japan.

Utilization of grafts from donors after cardiac death (DCD) would
greatly contribute to the expansion of the donor organ pool. However,
the implementation of such a strategy requires the development of novel
preservation methods to recover from changes due to warm ischemia.
To assess the effects of cell-free oxygen carrier under subnormothermic
conditions for porcine livers procured after 60 minutes of warm
ischemic time (WIT) were perfused and preserved.

Materials and Methods: Porcine livers were perfused with MP system
developed by our group. Liver was perfused with modify UW-
gluconate(UW-G) in Group 1 and UW-G containing with artificial
oxygen carriers andamino solution(JPS) as in Group 2. All liver grafts
were perfused under subnormothermic condition for 4 hours.

Results: A hepatic artery pressure during perfusion was smoothly came
down in Group?2 rather than in Groupl. Lactate level in perfusate was
maintained in low level (<3.0mnol/L)I in Group 2. No decrease of PH
and no increase of wet tissue weight were seen in Group 2. The AST
and LDH levels in perfusate were significantly higher in Group 1.
.Histologically, enlarged Disses space was seen in Group 1.
Conclusion: Our perfusion solution containing with artificial oxygen
carrying hemoglobin vesicles is expected to facilitate the recovery and
resuscitating the function of DCD liver grafts.
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The comparison with donation after cardiac death liver grafts by
oxygenated subnormothermic with rewarming machine
perfusion in pigs
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Takahashi!, Masahiro Hagiwara', Tatsuya Shonaka', Koji Imai',
Noriyuki Morito?, Masamichi Obara?, Yuji Nishikawa?®, Hiroyuki
Furukawa!.

!Surgery and Transplantation, Asahikawa Medical University,
Asahikawa, Japan; Mechanical Engineering, Tokyo Metropolitan
University , Tokyo, Japan; *Division of Tumor Pathology,
Department of Pathology, Asahikawa Medical University, Asahikawa,
Japan.

Background: The shortage of donor organs would be improved
through the use of grafts from donors after cardiac death (DCD).
However, the implementation of such a strategy requires the
development of novel preservation methods to recover from changes
due to warm ischemia. The aim of this study was to evaluate the
effectiveness of subnormothermic machine perfusion preservation with
rewarming for porcine DCD liver grafts for transplantation.

Methods: Porcine livers were perfused with newly developed machine
perfusion (MP) system. The livers were perfused for 4 hours with
modified UW-gluconate solution. Group 1: Grafts were preserved with
WIT 0 min and simple cold storage (CS). Group 2: Grafts were
preserved with WIT 0 min and hypothermic MP (HMP). Group 3:
Grafts were preserved with WIT 60 min and CS. Group 4: Grafts were
preserved with WIT 60 min and HMP. Group 5: Grafts were preserved
with WIT 60 min and rewarming up to 25°C by MP (RMP). Each graft
was preserved for 4 hours. Modified UW-gluconate solution was used.
Results: The aspartate aminotransferase (AST) and lactate
dehydrogenase (LDH) in the effluent maintained at lower level in
Group 5 compared to Group 4. However, tissue ATP levels maintained
in low in Group 3, Group 4 and Group 5. Portal vein pressure during
perfusion was lower in Group 4, compared to Group 5. Histologically,
the steatotic change and enlarged Disse’s space was seen in group 4.
Tissue cytokine mRNA level IL-1B, IFN-y, iNos, and IL-4 were
significantly lower in group 5 than group 4.

Conclusion: Potentially, subnormothermic preservation with
rewarming is expected to help the recovery of function for DCD liver
grafts.
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Donor DCs in chimeric vascularized thymic grafts, but not
antigen-presenting host DCs, play an essential role in the
induction of tolerance of solid organs in a preclinical large animal
model

Kazuhiko Yamada'?, Tatsu Tanabe'?, Mitsuhiro Sekijima®3, Akihiro
Kawai*?, Vincenzo Villani?, Masayuki Tasaki>*, Akira Shimizu??,
David Sachs'~.

!Columbia Center for Translational Research/Surgery, Columbia
University Medical Center, New York, United States;
*Transplantation Biology Research Center/Center for Transplantation
Science, Massachusetts General Hospital, Boston, United States;
3Center for Advanced Biomedical Science and Swine Research ,
Kagoshima University, Kagoshima, Japan.

Background and Aim of the Study: We have demonstrated that host
thymus plays an important role in transplantation tolerance. Euthymic
animals accepted a class I mismatched kidney with 12 days of CyA
while thymectomized hosts did not in an MHC inbred miniature swine
model. Furthermore, we have established technique of isolated
vascularized thymic lobe transplantation (VTL) that allows us to study
thymic dependent tolerance without changes in thymic structure due to
ischemia following thymic transplantation. Utilizing this novel
technique, we have reported VTL induced transplant tolerance across
allogeneic barriers in miniature swine. In this study, we investigated
the mechanisms of thymic dependent tolerance utilizing the VTIL
technique.

Materials and Methods: MHC-inbred swine were used and allogeneic
tolerance was assessed across a class I mismatched barrier using (1)
donor-antigen presenting thymi (Donor Ag-VTL) and (2) chimeric
thymi containing donor-type dendritic cells (Donor DC-VTL). Donor
Ag-VTLs were exposed to donor antigens in long-term tolerant
recipients of class I mismatched kidneys. Donor DC-VTLs were
prepared by thymic graft parking such that the VTL contained donor
DCs at the corticomedular junction but all of the epithelial cells
remained recipient-type. Donor Ag-VTLs (Group 1. n=3) or Donor DC-
VTLs (Group 2. n=5) were transplanted across class I mismatched
barriers with 28 days of FK506. Donor Ag or DCs SLA matched
kidneys were transplanted 2 months later without immunosuppression
to assess the induction of tolerance.

Results: All eight recipients in both Groups 1 and 2 had donor specitic
unresponsiveness by in vitro CML assay. However, striking difference
was seen following donor-type kidney transplantation without
immunosuppression. All recipients of Donor Ag-VTLs rejected donor
MHC matched kidneys at day 7, 8 or 9. In contrast, four of five
recipients of DC-VTL subsequently accepted the DC matched kidneys
without immunosuppression until the termination of the experiment
(POD 287, 223, 215 and 187, respectively). One animal lost renal
function on POD92, however did not show evidence of donor
responsiveness in vitro by CML or development of anti-donor
antibodies by FACS. In addition, the results of CD25 depleted CML
assays suggested that CD8 T cells were being deleted by donor thymic
DCs.

Conclusions: The presence of donor DCs plays an essential role in the
induction of tolerance in this model. To our knowledge, this is the first
report to indicate that donor DCs induced tolerance of kidneys without
immunosuppression in a large animal model.

356.2

The combined effect of stem cell factor and granulocyte
macrophage colony-stimulating factor administration after 90%
partial hepatectomy in rats

Seung Duk Lee, Yoon Sung Suh, Hyerim Byeon.
Center for Liver Cancer, National Cancer Center, Republic of Korea,
Goyang-si, Korea.

Background: After major hepatectomy or liver transplantation, the
ability of the liver to regenerate has been used to prevent postoperative
hepatic failure. Stem cell factor (SCF) and granulocyte macrophage
colony-stimulating factor (GM-CSF) are known to play important roles
in liver regeneration with synergistic effects in a previous in vitro study.
The purpose of this study was to identify the impact of exogenous SCF
and GM-CSF administration after 90% major hepatectomy in rats.
Methods: Sprague Dawley rats underwent 90% major hepatectomy
using a bile duct-sparing portal pedicle ligation technique under
microscopy. The rats were divided into two groups: group 1 (phosphate-
buffered saline) and group 2 (SCF+GM-CSF treatment, each 25
mcg/kg). Treatment was administrated immediately after operation
through the inferior vena cava. Liver regeneration capacity and
expression of cytokines and their downstream signaling molecules were
evaluated at postoperative day 1, 2, 4, and 7.

Results: The survival rate after 90% hepatectomy in rats using this
technique were increased to 95% compared with 55% with
conventional parenchymal ligation technique (p = 0.004). The
combination effect of SCF and GM-CSF was evaluated in in vitro study.
Group 2 exhibited a significantly increased liver regeneration index at
early period after hepatectomy compared to group 1 (day 2: 287.5 +
19.6 vs. 513.9 + 67.1, p = 0.025 and day 4: 647.6 + 108.8 vs. 941.7 +
53.9, p =0.046). Furthermore, serum liver enzyme levels including total
bilirubin, aspartate aminotransferase, and alanine aminotransferase,
were significantly lower in group 2 than in group 1 on postoperative
days. The expression of Ki-67 and cyclin D1 were significantly higher
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in group 2 than in group 1 on postoperative days. Group 2 displayed
significant increases of interleukin (IL)-6 and transforming growth
factor (TGF)-B expression within 24 h after hepatectomy. Especially,
C-X-C motif chemokine 12 (CXCL12)/C-X-C chemokine receptor type
4 (CXCR4) and matrix metalloproteinases 2 and 9 levels in the liver
tissue of group 2 were also significantly upregulated according to
quantitative polymerase chain reaction on postoperative days.
Conclusions: Our data suggest that the administration of SCF+GM-
CSF after major hepatectomy can enhance liver regeneration by liver
cell proliferation and mobilization of stem cell modulating IL-6/TGF-
B and CXCL12/CXCR4 pathway as well as by matrix remodeling.
These findings suggest the possibility of therapeutic treatment using a
combination of SCF and GM-CSF in the clinical setting to promote
liver regeneration after extreme hepatectomy.

www.transplantjournal.com
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Interleukin-34 is a Treg-specific cytokine and mediates transplant
tolerance

Séverine Bézie, Antoine Freuchet, Véronique Daguin, Claire Usal,
Ignacio Anegon, Carole Guillonneau.
ITUN, INSERM UMR1064, Nantes , France.

Introduction: Cytokines are powerful tools to regulate immune
responses. In transplantation, it is still important to identify new specific
and powerful mediators of immune tolerance. Interleukin-34 (IL-34) is
a cytokine that binds to CSFIR (the MCSF receptor) and PTPz, and
involved in differentiation and survival of myeloid cells. The recent
correlation of IL-34 expression level with metastasis development and
viral infection permission suggests immunoregulatory properties, but
no link with T cell biology nor transplantation has ever been reported.
Materials and Methods: Lew-1A rats were treated with 1x10'? vg
AAVIL-34, 30 days later they were grafted with an allogeneic Lew-1W
heart and treated with 0.4mg/day/kg of rapamycin for 10 days.
Recipients to cardiac allograft were irradiated at 4.5 Gy for adoptive
cell transfers. PBMCs were obtained from blood of healthy volunteers.
Monocytes were sorted on CD14/CD16 expression by FACS Aria,
cultured for 6 days with 50ng/ml IL-34, and then cultured 14 days with
Tregs. NSG mice were infused with human PBMCs and treated with
0.4mg/kg/2days human IL-34 protein or co-infused with expanded
Tregs for xenogeneic GVH reaction studies.

Results: We showed that the cytokine IL-34 was expressed by rodent
CD8'CD45RC"**Tregs and human FOXP3*CD45RC**CD8" and CD4*
Tregs. Furthermore, we observed a correlation of IL-34 expression level
with the suppressive activity of Tregs and the tolerant status of rat
cardiac allograft recipients. Indeed, IL-34 was involved in the
suppressive function of both CD8" and CD4'Tregs and markedly
inhibited alloreactive immune responses. In addition, by using a rat IL-
34 recombinant AAV vector, we demonstrated that rat IL-34
overexpression associated with a suboptimal dose of rapamycin
potently induced tolerance to cardiac allograft in rat with a total
inhibition of alloantibody production. In this model, IL-34 promoted
allograft tolerance through induction of CD8" and CD4" Tregs.
Moreover, these Tregs were capable of serial tolerance induction
through modulation of macrophages that migrate early into the graft.
Translationally, we demonstrated that human IL-34 protein
administration into NSG mice infused with human PBMCs efficiently
delayed the xenogeneic GVH development. In vitro, we showed that
human macrophages cultured in the presence of IL-34 more efficiently
expanded CD8" and CD4* FOXP3" Tregs compared to allogeneic APCs
or anti-CD3/CD28, with a potentiation of suppressive activity since
lower ratios of IL-34-expanded Tregs were sufficient to delay GVH
development in humanized mice compared to polyclonally expanded
Tregs.

Conclusions: We revealed that IL-34 is a suppressive Treg—specific
cytokine that could be considered as a biomarker of immune status of
patients. Moreover, we demonstrated the clinical relevance of IL-34 in
transplantation as a potent tolerance inducer and as a promising
candidate for cell therapy through efficient expansion and potentiation
of Tregs.
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IL-10 expression of in vitro activated B cells as a biomarker for B
cell tolerance

Tetsu Oura, Kiyohiko Hotta, Benedict A Cosimi, Tatsuo Kawai.
Deaprtment of Surgery, Center for Transplantation Sciences,
Massachusetts General Hospital, Boston, MA, United States.

Background: A significant role for regulatory B cell has been
suggested in kidney transplant recipients who achieved operational
tolerance while receiving conventional immunosuppression. We studied
T and B cell responses in recipients in whom tolerance induction was
attempted via HLA-mismatched combined kidney and bone marrow
transplantation (CKBMT).

Materials and Methods: Five CKBMT recipients who achieved long-
term immunosuppression-free survival (>5 years) were retrospectively
studied. Two recent CKBMT recipients were also prospectively studied.
T cell responses were determined by IFN-g ELIspot assay using
irradiated PBMCs (direct) or lysates (indirect). B cell responses were
evaluated by IL-10 expression of naive B cells after stimulation with
CD40L/IL-2/CpG/F(ab)’.

Results: Donor specific antibodies (DSA) were never detected in four
recipients but three developed low (n=2) or high titer (n=1) DSA.
Nevertheless, except for the recipient with high DSA titers, all
recipients showed donor-specific hyporesponsiveness in direct IFN-g
ELIspot (Fig. 1A). No anti-donor responses were detected by indirect
IFN-g ELIspot. In contrast, significantly higher IL-10 expression was
observed on in vitro activated B-cells obtained from long-term
recipients with no DSA than from recipients with DSA (Fig. 1B).
Similar observations were made in the two prospectively followed
recipients, one of whom achieved tolerance without DSA while the
other developed subclinical rejection and low titer DSA, first detected
on day 518, during weaning of his immunosuppression. Although both
recipients showed donor-specific hyporesponsiveness on direct IFN-g
ELIspot assay, IL-10 expression of in vitro activated B-cells was noted
to fall in the rejecting recipient. In contrast, IL-10 expression remained
high in recipient who achieved tolerance (Fig. 1C).

Conclusion: Although T cell response assay failed to differentiate
“Tolerant” from “non-Tolerant” recipients, IL-10 expression of in vitro
activated B-cells appear to be a useful biomarker for B cell tolerance.
Studies to identify the B cell specific subsets responsible for the higher
IL-10 expression are currently underway.

356.5

Immune tolerance monitoring in renal allograft tolerance
induced by transient mixed chimerism in nonhuman primates
and humans

Kiyohiko Hotta, Tetsu Oura, Kerry A.Crisalli, David H.Sachs,
Benedict Cosimi, Tatsuo Kawai.

Center for Transplantation Science, Massachusetts General Hospital,
Boston, United States.

Background: Successful induction of allograft tolerance in MHC-
mismatched kidney transplantation has been achieved after induction
of transient chimerism in both nonhuman primates (NHP) and humans.
However, development of a reliable assay to monitor tolerance is
critically important to safely taper immunosuppression.

Method: Six NHP and four human recipients of combined kidney and
bone marrow transplantation (CKBMT) who achieved long-term renal
allograft survival without immunosuppression were studied.
Differential T-cell responses were evaluated by CFSE-MLR co-stained
with for CD4, CD8 and Foxp3.

Results: NHP tolerant recipients evaluated at 2.1+0.9 years after
transplantation showed donor- specific CD8+ T cell hypo-
responsiveness but displayed vigorous anti-donor CD4+ T cell
proliferation. Interestingly, among these proliferated CD4+ cells,
significantly higher Foxp3+ cell proliferation was observed against
donor, compareding with the third party stimulators (Fig. A). In
contrast, consistently high anti-donor CD8+ and CD4+ T cell responses
with limited Treg expansion were observed in rejectors (data not
shown). In humans, although assays were performed at significantly
markedly later time points (4.7+1.8 years), tolerant patients displayed
more significant much greater loss of anti-donor CD8+ and CD4+ T
cells responses. However, unlike NHPs, Treg expansion was not
significant ands entire CD4+ T cell responses were limited (Fig. B).
Finally, we prospectively monitored T cell responses in one recent
human CKBMT recipient who achieved renal allograft tolerance.
Although anti-donor CD8+ T cell responses gradually disappeared,
significant CD4+ responses and Treg expansion were observed at day
325 as observed in most NHP recipients. However, anti-donor Treg
responses eventually disappeared by day 727, as observed in other
human tolerant recipients (Fig. C).

Conclusion: Regulatory mechanisms were suggested in NHPs at 2
years. Although tested at significantly later time point, mMore robust
loss of anti-donor T cell responses werase observed in human tolerant
recipients, although these recipients were tested at later time points than
the NHP.
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Recently alloactivated CD4+CD8-CD25+Treg express CD8 and
are the antigen-specific Treg

Bruce M. Hall!, Catherine M. Robinson!, Paul Wilcox®, Nirupama
D.Verma!, Giang T. Tran!, Nicole Carter', Rochelle A. Boyd',
Suzanne J. Hodgkinson'~.

Tmmune Tolerance Group, UNSW Australia, Sydney, Australia;
*Neurology, Liverpool Hospital, Sydney, Australia; *Medicine,
University of Sydney, Sydney, Australia.

Aim: Transplant tolerance induction requires
CD4+CD25+FOXP3+Treg known as thymic Treg (tTreg). Expanding
non antigen-specific tTreg for therapy requires impossibly large
numbers to induce tolerance. Naive tTreg with specific TCR for donor
can be induced and expanded in vitro, into more potent antigen-specific
Treg that could effect tolerance with smaller numbers of cells. After
culture of naive tTreg with alloantigen and IL-2, there is induction of
the IFN-gamma receptor (IFNGR) and IL-12 receptor beta2. We called
these T suppressor 1 (Ts1) cells. We propose that in the cultures with
IL-2 and alloantigen, there are two processes for expansion of tTreg.
One, there is polyclonal expansion of tTreg induced by IL-2 that
increases the number of tTreg. Second, the small proportion of tTreg
with receptor for the specific alloantigens are activated through TCR
and expand the antigen-specific activated Treg. In this study we
examined if there were phenotypic changes that may identify the
antigen-specific Treg.

Methods: Naive CD4+CD25+Treg from DA rats were cultured with
stimulator cells from PVG rats and IL-2 for 3-4 days to induce Ts1 cells.
10-30% of cultured cells expressed CD8, whereas starting population
had <1% CDS8+ cells. We compared the function of the
CD4+CD8+CD25+T cells to the CD4+CD8-CD25-T cells in vitro and
in vivo.

Results: Using RT-PCR we examined for differences in the CD8+ and
CD8- subpopulation. The increase in IFNGR and IL-12Rb2 that
characterizes Ts1 cells was mainly in the CD8+fraction. Further the
CD8+ fraction had a marked increase in IRF4, a transcription factor
induced by TCR activation. This suggested the antigen specific Treg
were induced to express CDS.

The CD8+ fraction had increased suppression in MLC to PVG at
1:1012, and to Lewis at 1:32. The CD4+CD8-FOXP3+T cells had no
enhanced suppression to PVG. The unfractionated population
suppresses in MLC at 1:32-1:64. In our adoptive transfer assay, 1L-2
and alloantigen activated Treg suppress rejection and induce tolerance
at 1:10, whereas removal of the CD8+ cells removes their capacity to
induce tolerance, suggesting the tolerance is mediated by the CD8+
fraction.

To examine if CD4+CD8+CD25+T cells are induced in vivo, DA rats
rejecting PVG grafts or treated to induce tolerance were examined. In
these animals 10 days after transplantation, 12-18% of CD4+CD25+T
cells expressed CD8, whereas in naive rats <5% express CDS8. These
CD25+T cells from both rejecting and tolerance induced rats
suppressed MLC to PVG at 1:256-1:512, and to Lewis at 1:16-1:32,
showing specific suppression. The enriched CD4+CD8+CD25+T cell
suppressed to PVG at 1:1000 in MLC but did not suppress responses
to third party Lewis. The CD8- fraction did not suppress.
Conclusion: Expression of CD8 on CD4+CD8-CD25+FOXP3+T cells
is a marker of Treg that have been activated by specific antigen. This
marker early after tTreg activation may be used to identify and further
expand antigen-specific Treg. This de-differentiation to a dual
expressing CD4+CD8+T cell may facilitate selection of Treg with TCR
that recognize antigen expressed by either class I or class Il MHC. Such
dual expressing CD4+CD8+ T cells have been observed in man after
culture with IL-2.

356.7

The UK ONE Study trial: safety and feasibility of regulatory T
(Treg) cell therapy in renal transplantation

Andrew R. Bushell!, Jeroen van der Net'?, David S. Game?, Rachel
Hilton?, Sarah J.Thirkell*, Joanna Hester', Katie Lowe*, Laura Fry?*,
Peter J. Friend?, Edward Geissler®, Kathryn J. Wood', Paul N.
Harden?, Giovanna Lombardi*.

!Transplantation Research Immunology Group, Nuffield Department
of Surgical Sciences, University of Oxford, Oxford, United
Kingdom; 2Oxford Transplant Centre, Oxford University Hospitals
NHS Foundation Trust, Oxford, United Kingdom; *Nephrology and
Transplantation, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom; “Immunoregulation Laboratory, MRC
Centre for Transplantation, King’s College London, Guy’s Hospital,
London, United Kingdom; Department of Surgery, University
Hospital Regensburg, University of Regensburg, Regensburg,
Germany.

Introduction: The UK ONE Study trial investigates the safety and
feasibility of regulatory T (Treg) cell therapy in renal transplantation.

Materials and Methods: Eleven (9m;2f) living donor renal transplant
recipients (RTR), median age 42 (28-71) years, were enrolled and
received Treg cell infusions. 350 ml whole blood or 55 ml of
leukapheresis product was obtained 6-10 weeks before transplant. Treg
were enriched by CD25 positive selection combined with CD8 negative
selection and then expanded by stimulation with CD3/CD28 beads +
IL-2 in the presence of Rapamycin at the GMP facility GMP facility at
Guy’s Hospital, London. Final cell products were cryopreserved at the
specified dose and delivered to either the Oxford Transplant Centre in
a dry shipper (-190°C) or to The Clinical Research Facility at Guy’s
Hospital. 5 days after transplantation; 2 ml cell product was thawed,
suspended in 5% HSA, and administered over 30 minutes as an [V
infusion. A dose-escalation of three participants at each of 1x10E6,
3x10E6, 6x10E6 and 10x10E6 cells’kg was performed.
Immunosuppression comprised Mycophenolate Mofetil, Tacrolimus
and Prednisolone. No induction therapy was given (Figure 1).

Results and Discussion: No cell-infusion-related adverse events were
noted. During a median follow-up of 10 (1-15) months, no biopsy-
proven rejection episodes were observed. All patients have stable
transplant function (median latest serum creatinine of 128 (90-176)
pmol/l).

Conclusion: This study reports the outcome of the first eleven RTR to
receive expanded Treg in the UK. The data confirm the feasibility and
safety of Treg infusion in RTR to a dose of 10x10E6 cells per kg. These
results demonstrate the feasibility of Treg therapy in solid organ
transplantation, and establish the need for future trials investigating the
efficacy of Treg therapy in renal transplantation.
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Combination of veto cell transfer and iNKT cell therapy
establishes complete hematopoietic chimerism in non-
myeloablative BMT recipients

Toshihito Hirai', Rumi Ishii', Yusuyukiu Ishii?, Masayoshi Okumi',
Kazunari Tanabe'.

"Department of Urology, Tokyo Women’s Medical University, Tokyo,
Japan; *Laboratory for Vaccine Design, RIKEN IMS-RCAL,
Yokohama, Japan.

Hematopoietic chimerism after non-myeloablative bone marrow
transplantation (nmBMT) has been found beneficial for establishment
of transplant tolerance. Since bone marrow cells (BMCs) are endowed
with “veto” activity, reduction in the number of transferred BMCs
usually results in engraftment failure in nmBMT. We previously
reported that BM engraftment could be promoted by (1) enhancing Treg
activity via INKT cell stimulation with a liposomal «-
galactosylceramide (lipo-aGC), and (2) inducing donor-specific
peripheral deletion with CD40/CD40L blockade (MR1). Here, we
implemented a 3rd strategy: additional transfer of donor-derived T cells
as veto cells to facilitate BM engraftment. 3 Gy-irradiated BALB/c
(H2%) recipient mice were administered B6 (H2Y) BMCs (5 x 10°)
followed by lipo-aGC plus MR 1. On the following day, skin grafts from
B6 and C3H (H2*) mice were simultaneously transplanted on the
recipient mice. When this clinically practical number of BMCs was
used, all mice rejected both B6 and C3H grafts. However, when 5 x 10°
splenic T cells obtained from an H2**GFP-Tg donor were additionally
administered, complete chimerism was established in the mice (fig 1)
and they accepted the skin allograft permanently in an H2’-specific
manner. Only H2"*CD8'T cells showed this veto effect, whereas
transfer of H2**CD4'T cells or 3rd party T cells did not facilitate BM
engraftment. Concordantly, early expansion of
GFP*CD44"CD62L"effector CD8'T cells was observed in many
lymphoid organs, including the BM and thymus. BM-derived
H2b'GFPT cells immediately regenerated thereafter and had
completely replaced GFP*T cells until day 60. Therefore, complete
chimeric mice did not show GvHD physically and pathologically. Lack
of host reactivity was also confirmed in an in vitro proliferation assay.
The mice treated with lipo-aGC or MR1 alone rejected BM and skin
grafts despite T cell transfer (fig 2), suggesting that Treg cells,
peripheral deletion, and veto T cells act in concert for establishing
tolerance in nmBMT recipients.

356.9

Natural Killer cells demonstrate functional and receptor diversity
in response to alloantigen

Olivia Hatton??, Todd Shawler?, Catherine Blish!?, Olivia M.
Martinez>?, Sheri M. Krams>?.

"Department of Medicine, Stanford University School of Medicine,
Stanford, CA, United States; “Department of Surgery, Division of
Abdominal Transplantation, Stanford University School of Medicine,
Stanford, CA, United States; *Stanford Immunology, Stanford
University School of Medicine, Stanford, CA, United States.

Natural killer (NK) cells play an important role in the first-line defense
against tumor and virus-infected cells. Although “missing-self”
suggests NK cells would target foreign organ allografts, the prevailing
dogma has been that NK cells are not important in the rejection of solid
organ allografts. However, studies now suggest NK cells participate in
both acute and chronic rejection while paradoxically also facilitating
tolerance to an allograft. In clinical studies, however, a clear
relationship between predicted NK cell alloreactivity and graft survival
was not observed suggesting NK cell function in response to alloantigen
is complex. NK cell activity is tightly regulated by a repertoire of
inhibitory and activating receptors. The goal of this study were: 1) to
determine if NK cells recognize and respond to allogeneic targets, and
2) establish the diversity of NK receptors utilized in the alloimmune
response.

To assess the ability of NK cells to recognize and respond to allogeneic
targets, we generated B lymphoblastoid cell lines (LCL), from a cohort
(n=10) of healthy donors. Primary human NK cells (CD3-CD14CD19
CD56") from the same cohort, were isolated by negative selection, and
co-cultured with autologous (control) or allogeneic LCLs. NK cells
were then assayed by flow cytometry for the degranulation protein
CD107a, the NK cell maturation marker CD57, the NK cell receptors
NKG2A, NKG2C, NKG2D, 2B4, and CD16, and the cytokine IFNy.
NK cells from nine of 10 donors specifically recognized and responded
to the panel of allogeneic LCLs and this was not specifically correlated
to HLA and/or KIR ligand mismatches. NK cells from seven donors
showed both cytolytic and IFNy responses whereas the other 2 donors
had either a cytolytic or IFNy response. Visualization of the frequencies
of 64 different NK receptor combinations on NK cells co-cultured with
allogeneic LCL from each of the 10 donors indicate that 2B4 and
NKG2D were highly expressed (>90%) on NK cells that produced
IFNy, CD107a or were polyfunctional (IFN-y*, CD107a") whereas
expression of the activating receptor, NKG2C was generally absent.
Variable expression of CD16, CD57, and the inhibitory receptor,
NKG2A was observed on alloresponsive NK cells.

Our study, using a multi-parameter approach to examine NK cells
suggests diversity in the NK receptors responding to alloantigen. These
findings may provide insight into the varied role of NK cells in
alloimmunity and will lead to novel strategies to prevent graft rejection
and promote tolerance to an allograft.
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Cell-free mitochondrial DNA activates DCs in an age-dependent
fashion and compromises the survival of older grafts

Midas Seyda'?, Hong M.Li!, Guangxiang Liu', Markus Quante',
Hirofumi Uehara', Jeroen M.Schuitenmaker!, Abdala Elkhal', Stefan
G.Tullius'.

'Division of Transplant Surgery and Transplant Surgery Research
Laboratory, Brigham and Women’s Hospital/Harvard Medical
School, Boston, MA, United States; Institute of Transplant
Immunology, IFB-Tx, Hannover Medical School, Hannover,
Germany.

The world population is aging at a dramatic pace and the need for organ
transplantation has, at least in part, been compensated by the utilization
of older donor organs. We submit that age-dependent immunogenicity
in addition to injury and repair will impact alloimmunity and transplant
outcomes. Following ischemia and reperfusion injury (IRI), cell-free
DNA is shed into the circulation potentially impacting pro-
inflammatory responses via toll-like receptors (TLRs) of primarily
dendritic cells (DCs) and macrophages. While cell-free DNA has very
recently been implicated as an emerging biomarker in transplantation,
we tested the impact of cell-free mitochondrial DNA (mtDNA) in DC
activation and graft rejection in an age-dependent fashion.

Circulating mtDNA levels were tested by quantitative PCR in old and
young mice. In addition, DC activation was characterized by flow
cytometry. IRI was performed by bilateral clamping of the renal
pedicles for 23 minutes. Sorted old or young CD11b+ CD1l1c+ DCs
were adoptively transferred into young DBA/2J cardiac allograft
recipients to determine in-vivo consequences and subsequently received
young or old cardiac allografts.

DC activation was associated with highly elevated levels of circulating
cell-free mtDNA in naive old mice. In sharp contrast, young animals
had no detectable mtDNA levels. Strikingly, following renal IRI the
circulating mtDNA proportion of total cell-free DNA was similarly
elevated in old mice. In vitro, DCs demonstrated an upregulation of
CDA40 and CD80, two costimulatory surface molecules involved in T
cell activation when co-cultured with cell-free plasma DNA of old
animals. Moreover, DCs cultured in presence of isolated mtDNA were
characterized by an upregulation of CD40 that was dose dependent.
Notably, the addition of a TLR9 antagonist abrogated the upregulation
of co-stimulatory molecules on DCs. While we showed that naive old
DCs expressed augmented levels of costimulatory molecules, they
furthermore promoted pro-inflammatory IFN-y and IL-17 responses of
allogeneic T cells in vitro. Finally, we demonstrated the relevance of
our findings in a cardiac transplant model by showing that the adoptive
transfer of old DCs but not young DCs prior to heart transplantation
reduced graft survival significantly. This effect was associated with an
increased capacity of old DCs to stimulate proliferative responses of
alloreactive T cells in vitro. Collectively these results suggest that aging
increases cell-free mtDNA, thereby favoring DCs activation that in turn
can orchestrate pro-inflammatory T cell responses and consequently
reduces the survival of older grafts.

357.2

Donor brain death influences early NK cell migration in murine
heart and kidney transplantation

Paul Ritschl', Muhammad Ashraf!, Rupert Oberhuber?, Vanessa
Mellitzer?, Cornelia Fabritius?, Thomas Resch?, Susanne Ebner?,
Martina Sauter®, Karin Klingel®, Johann Pratschke', Katja Kotsch'.
'Department of General, Visceral and Transplantation Surgery,
Charité — Universitaetsmedizin Berlin, Berlin, Germany; *Center for
Operative Medicine, Department of Visceral, Transplant and Thoracic
Surgery, Medical University of Innsbruck, Austria, Innsbruck,
Austria; *Department of Molecular Pathology, University Hospital
Tiibingen, Tiibingen, Germany.

The majority of organs used for solid organ transplantation (SOT) is
retrieved from brain dead (BD) donors. Donor BD has been defined as
irreversible loss of brain and brain stem function resulting in a number
of pathophysiological changes suggesting an impaired graft outcome
in the long-term. However, detailed information regarding the influence
of BD in combination with ischemia reperfusion injury (IRI) on various
immune cell subsets within solid organs and their comparative
immunological profile is still missing. We therefore characterized the
BD-related impact on distinct inflammatory expression patterns and
passenger leukocyte composition in solid organs applying a murine
model of BD. Following 4 hours of BD investigated organs were
characterized by a defined inflammatory profile. For instance, after
onset of BD lipocalin 2 (LCN2), a marker described for acute kidney
injury was exclusively induced in the liver and not in the kidney.
Moreover, BD livers were characterized by a significant decrease of
CD3+CD4+ and CD3+CD8+ T cells (p<0.01) as well as NK cells
compared with sham controls (p<0.05). BD derived hearts showed the
highest MCP-1 and P-selectin expression compared with BD kidneys
and livers, whereas both, BD hearts and kidneys showed significant
lower numbers of CD11c+MHC class II+ dendritic cells (p<0.05,
p<0.01). This yet unknown organ specific effect of BD on lymphocytes
was further investigated in a murine kidney (KTx) and heart (HTx)
transplantation model. Interestingly, 20 hours post reperfusion
transplanted BD hearts were characterized by significant lower NK cell
frequencies compared with sham derived hearts whereas BD kidneys
illustrated significant higher levels of NK cells (p<0.01, respectively,
Figure 1). Contrarily, T cells or dendritic cells were not affected and no
histological differences between BD or sham derived organs in both
models were noted. We therefore hypothesize that NK cells present a
possible target of future therapy approaches in order to alleviate BD-
related organ damage in SOT.

In conclusion, our data illustrate the varying impact of donor BD on
solid organs underlining the necessity of organ-specific treatment
schemes to improve donor organ quality to close the existing gap
between organ demand and available organs.
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Evolution of innate and adaptive cytokine responses in ischemia
reperfusion injury in orthotopic liver transplantation

Ali Zarrinpar', Rebecca Sosa?, Ping Rao?, Charles Lassman?, Ronald
Busuttil', Yuan Zhai', Ying Zhang?, David Gjertson?, Jerzy Kupiec-
Weglinski', Elaine Reed?.

'Surgery, UCLA, Los Angeles, CA, United States; *Pathology and
Lab Medicine, UCLA, Los Angeles, CA, United States.

Background: Ischemia reperfusion injury (IRI) in orthotopic liver
transplantation (OLT) can lead to primary graft non-function, re-
transplantation or recipient death. Data from experimental models
indicate that OLT-IRI is mediated by complex interactions between the
innate and adaptive arms of the immune system. This study aims to
determine the evolution of cytokine response over time following OLT-
IRI.

Methods: Blood samples from 53 adult OLT recipients were collected
pre-operative, intraoperative (blood liver flush, LF) and post-transplant
on day 1, weekly for 1 month, and bi-monthly for 3 months. Graft
biopsies were collected pre-transplant and 2 hours after reperfusion. LF
and plasma were analyzed using Luminex 38-plex cytokine/chemokine
arrays (Millipore). H&E stained slides of liver biopsies were graded
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for IRI (O=none, 1=minimal, 2=mild, 3=moderate, 4=severe) based on
the following parameters: necrosis, inflammatory infiltrates, large
droplet macrovesicular steatosis, congestion, and ballooning. IRI scores
and cytokine levels were analysis to detect significant associations.
Results: 47% of transplant recipients (25/53) were IRI+ (score >2).
Pre-operative blood from IRI+ patients showed increased expression
of the pro-inflammatory cytokines TNFa, IL-2, IL-8, IL-7, EGF. The
intraoperative liver flush from IRI+ patients showed increases in innate
immune cytokines IL-2, IL-8, IL-12p70 and IL-3. Early post
transplantation (day1) adaptive cytokines/chemokines IL-13 and IL17a
were significantly higher in IRI+ patients compared to IRI-. Late after
IRI (week 1 and week 4 post-transplantation), adaptive
cytokines/chemokines dominate the immune response in IRI+
recipients showing significant increases in IL-17A, IL-2, 1L-4, IL-7,
IL-3 and eotaxin. Persistent IL-1Ra was found in IRI+ recipients across
most time-points tested. Notably, IRI+ patients exhibited increased 1L-
la expression at week 1 post transplant that was accompanied by a
significant decrease in IL1-Ra implying a resurgence of an acute
inflammatory response.

Conclusion: Activation of innate immunity during human OLT-IRI
triggers adaptive immunity and correlates with the degree of IRI injury.
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Bruton’s tyrosine kinase inhibition attenuates mouse liver
damage due to ischemia and reperfusion

Tiziana Palumbo!, Kojiro Nakamura', Charles Lassman?, Ronald
Busuttil!, Jerzy Kupiec-Weglinski', Ali Zarrinpar'.

'Surgery, UCLA, Los Angeles, CA, United States; Pathology and
Lab Medicine, UCLA, Los Angeles, CA, United States.

Introduction: Bruton’s tyrosine kinase (Btk) is a central player in
multiple signaling pathways in lymphoid and myeloid cells, including
neutrophils. Neutrophils are crucial effectors in the pathophysiology of
organ ischemia/reperfusion injury (IRI). BTKB66 is a highly selective,
irreversible inhibitor of Btk. In this study, we tested this small molecule
in in vitro and in vivo assays of neutrophil activation and hypothesized
that it would reduce warm hepatic ischemia-reperfusion injury (IRI).
Materials and Methods: BTKB66 was tested in an in vitro model of
LPS-mediated neutrophil activation. To further assess its efficacy in
vivo, BTKB66 was administered for seven days to mice in their
drinking water prior to subjecting them to 90 minutes of warm hepatic
ischemia followed by 6 or 24 hours of reperfusion. Clinical and
pathologic features of these mice were examined following IRI,
including AST, ALT, and a panel of cytokines and chemokines.
Results: BTKB66 potently inhibited LPS-mediated activation of bone-
marrow derived neutrophils at 1 uM. It also reduced the amount of IRI
as determined by AST and ALT levels, as well as in
immunohistochemical analyses, at a dose of ~60 mg/kg/day. There were
significant decreases in markers of inflammation in the liver, such as
CXCL1, CXCL2, and CXCL10. There were also significant decreases
in serum markers of the activation of myeloid cells, such as CCLS5,
CCL11, and CXCLS5.

Conclusions: BTKB66 is effective in inhibiting warm hepatic IRI.
These finding confirm that neutrophil recruitment and activation plays
a large role in injury during IRI and that targeting Btk activity could
provide a useful approach for preventing liver IRI and improving
overall outcomes in liver transplantation.

357.5

Pre-treatment of heart allografts with the cytotopic anti-
thrombin inhibitor Thrombalexin prolongs transplant survival
and augments the therapeutic efficacy of adoptively transferred
regulatory T cells

Qi Peng, Anna Nowocin, Lesley Smyth, Richard A.Smith, Anthony
Dorling, Robert Lechler, Giovanna Lombardi.

MRC Centre for Transplantation, King’s College London, London,
United Kingdom.

Cardiac transplantation is the treatment of choice for end-stage heart
failure. Its efficacy is limited by the occurrence of ischemia-reperfusion
(IR) injury as well as the development of cardiac allograft vasculopathy.
IR of transplanted organs triggers the activation of innate components
of the immune system such as complement and coagulation pathways,
which are key contributors to early graft injury, local inflammation and
graft dysfunction. Limiting the effects of IR injury and preserving heart
function by inhibiting the aforementioned is therefore of primary
importance.

In this study, we developed a novel therapeutic strategy of a cytotopic
anti-thrombin inhibitor (Thrombalexin) targeting thrombin, a major
molecule involved in the coagulation pathway and also interacts with
the complement system. Thrombalexin contains a Hirulog-like
sequence and a membrane-interacting component with specific
inhibition of thrombin activity. We then tested the efficacy of this drug
using a murine heart allograft transplant model with the perfusion of
the heart allografts with Thrombalexin prior to transplantation.
Furthermore, the impact of Thrombalexin on the therapeutic efficacy
of adoptive regulatory T (Treg) cell therapy was also assessed.
Perfusion of the BALB/c heart grafts with Thrombalexin for 15min
before transplantation significantly reduces graft injury and prolongs
graft survival in C57BL/6 recipient mice (n=8, MST=15 days) as
compared to untreated hearts (n=8, MST=11.5 days). This protection
was associated with a significantly reduced macrophage and T cell
infiltration. To shed some light on the effects observed in vivo, murine
heart endothelial cells (EC) were incubated in vitro with Thrombalexin.
The pre-treatment of EC with Thrombalexin resulted in down-
regulation of TNFa-induced expression of adhesion molecules such as
ICAM-1. Finally, this pre-treatment with Thrombalexin significantly
augmented the effect of adoptively transferred Treg cells in allograft
survival.

In conclusion, coagulation mediated allograft heart IR injury and graft
rejection may be prevented/delayed by pre-treatment of the grafts with
the anti-thrombin drug Thrombalexin prior to transplantation. The
results from our study suggest that localized anti-thrombin inhibition
is effective in reducing early local inflammation and provides a window
of opportunity to combine Thrombalexin-treatment with adoptive Treg
cell therapy to induce transplantation tolerance.

The British Heart Foundation
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Repressor and activator protein accelerates hepatic ischemia
reperfusion injury by promoting neutrophil inflammatory
response

Chang Xian LI', Chung Mau Lo!, Kevin Tak Pan Ng!, Xiao Bing
Liu', Xiang Qi', Yuen Yuen Ma', Qi Zhou Lian?, Kwan Man'.
!'Surgery, The University of Hong Kong, Hong Kong, People’s
Republic of China; Medicine, The University of Hong Kong, Hong
Kong, People’s Republic of China.

Background: Increasing evidence showed that hepatic ischemia
reperfusion injury (IRI) is a typical inflammatory response involving a
complex web of interactions between various cellular and molecular
signals. Repressor and activator protein (Rapl) directly regulates
nuclear factor-kB (NF-kB) dependent signaling, which is the key player
for inflammatory response. Therefore, Rapl may potentially play an
important role in hepatic IRI. We here intended to investigate the effect
of Rapl in hepatic IRI and to explore the underlying mechanisms.

Methods: The association of Rapl expression with hepatic
inflammatory response were investigated both in human and rat liver
transplantation. The direct role of Rap1 in regulating hepatic IRI was
studied in Rap1 knockout mice IRI model in vivo and primary cells in
vitro.

Results: In clinical samples, Rapl was over-expressed in liver graft
and mainly detected in neutrophils after transplantation (Fiugre 1A and
C). Over expression of Rapl was associated with severe histological
damage, hepatic apoptosis, higher expressions of inflammatory
cytokines/chemokines, more infiltrations of macrophages and
neutrophils (Figure 1B). The results were also validated in rat liver
transplantation. In mouse hepatic IRI model, the knockout of Rap1
reduced hepatic histological damage, apoptosis and decreased the levels
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of AST and ALT after liver IRI. Furthermore, the knockout of Rap1
also attenuated hepatic inflammatory response by decreasing the
expressions of pro-inflammatory cytokines/chemokines and neutrophil
chemoattractants, neutrophil infiltration, and suppressing the activations
of inflammation-associated NF-kB and MAPK pathway (Figure 2A and
B). In vitro functional study, the knockout of Rap1 suppressed primary
neutrophil migration activity and adhesion in response to liver
sinusoidal endothelial cells through down-regulating neutrophil F-Actin
expression and CXCL2/CXCR?2 pathway (Figure 2C). In addition, the
knockout of Rapl also decreased production of pro-inflammatory
cytokines/chemokines in primary neutrophils and neutrophil-induced
hepatocyte damage.

Conclusions: Rapl may induce hepatic IRI through promoting
neutrophil inflammatory response. Rapl may be the potential
therapeutic target of attenuating hepatic IRI.
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Expression of human CD55 and CD59 reduces complement
deposition and preserves renal function in a mouse model of renal
ischemia reperfusion injury

David Bo Lu', Anjan Bongoni', Veena Roberts'?, Doreen Fang'?,
Siddharth V.Rajakumar'?, Karen M.Dwyer'?, Peter J.Cowan'?.
Tmmunology Research Centre, Vincent’s Hospital, Melbourne,
Fitzroy, Australia; *Department of Medicine, The University of
Melbourne, Fitzroy, Australia.

Background: Complement activation plays a key role in antibody-
mediated rejection and ischemia reperfusion injury (IRI). We have
shown that kidneys from transgenic pigs expressing the human (h)
complement regulators CD55 and CD59 are protected from hyperacute
rejection in a preclinical baboon model. However, it is not known
whether these transgenes have additional benefit by reducing renal IRL
We have addressed this question in a mouse model and shown that
transgenic hCD55+hCDS59 expression or treatment of wild type (WT)
mice with recombinant human CD55 (thCD55) protects against renal
IRI (unpublished). To investigate the mechanism of protection, we
examined kidney sections from these mice for deposition of
complement.

Aim: To determine whether hCD55-mediated protection from renal IRI
correlates with a reduction in complement deposition.

Methods: Transgenic mice expressing hCD55+hCD59 from the
broadly active H2Kb promoter were used, with littermate controls. The
right kidney was removed from 10-12 week old male mice and the left
renal pedicle was clamped for 18 min (mild IRI) or 22 min (moderate
IRI). Mice were sacrificed 24 hrs after reperfusion, and samples were
collected to assess (i) renal function (serum creatinine), (ii) histological
injury score (HIS) on a scale of 0 (no injury) to 4 (severe injury), and
(iii) C3b/c and C5 deposition by immunofluorescence staining/confocal
microscopy, with quantification as Raw Integrated Density
(RawIntDen) using Image J. In a separate study using the moderate IRI
model, WT C57BL/6 mice were injected i.v. with 2pg thCDS5S5 or
vehicle immediately after reperfusion.

Results: hCD55 mice were protected from mild IRI (creatinine, p<0.05
vs. littermates) but not moderate IRI (p=0.36) (see Table).
hCD55+hCD59 mice were protected in both models (p<0.05). rhCD55
treatment protected WT mice from moderate IRI (p<0.05 vs. vehicle).
The level of complement deposition correlated well to the degree of
injury. In the mild IRI model, C3b/c was lower in hCDS55 and
hCD55+hCD59 kidneys (both p<0.05 vs. littermates), and C5
deposition was lower in the latter (p<0.05). In the moderate IRI model,
C3b/c and C5 were lower in hCD55+hCD59 kidneys (p<0.05, p<0.01),
and in kidneys from rhCD55-treated mice (p<0.01, p<0.05 vs. vehicle).
Conclusions: Protection of hCD55 transgenic mice against mild renal
IRI is associated with a reduction in C3b/c deposition, consistent with
CD55’s mid-level regulation of the complement pathway. The
additional expression of hCD59, which regulates the terminal stage of
the pathway, reduced both C3b/c and C5 deposition and provided
further protection. This suggests that activation of the terminal pathway
can still occur in IRI even in the context of elevated CD55 expression,
possibly by C3-independent mechanisms such as thrombin-mediated
cleavage of C5. Our studies further indicate that systemic treatment
with soluble thCDS55 is more protective than transgenic expression of
the membrane-bound native form.
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AMP-activated protein kinase attenuated marginal liver graft
injury via promoting mitochondrial biogenesis and respiratory
function

Jiang Liu, Kwan Man, Hui Liu, XIANG QI, Xiaobing Liu, Chang
Xian LI, Yuen Yuen Ma, See Ching Chan, Chung-Mau Lo.
Surgery, The University of Hong Kong, Hong Kong, Hong Kong.

Introduction and Objective: AMP-activated protein kinase (AMPK)
is an energy sensor to AMP/ATP ratio in cells, and its activation can
transit cellular anabolism to catabolism to generate more ATP!Y. AMPK
was reported to regulate mitochondrial biogenesis of metabolism
related enzymes after exercise and training to conquer cell aging. In
this study, we aimed to investigate the role of AMPK pathway in
marginal graft injury after liver transplantation, and to further explore
the underlying mechanism.

Materials and Methods: The expression levels of AMPK, PGC-1la
and mitochondrial election transition chain (ETC) components together
with liver function were explored in clinical samples from recipients
after liver transplantation. Further, a rat orthotopic liver transplantation
model with small-for-size fatty liver graft was established to investigate
mitochondrial function and correlation with AMPK and PGC-la
expression. The functional role of AMPK in regulating graft injury,
mitochondrial biogenesis and respiratory status was studied in
AMPKal knock-in (AMPKal+/-) mice underwent partial hepatic I/R
injury and semi-hepatectomy.

Results and Discussion: Down-regulation of AMPK and PGC-1a was
found in clinical recipients with fatty liver grafts compared to normal
grafts, and was correlated with poor acute phase liver function (ALT:
476 vs 3461U/L, AST: 362 vs 2751U/L, TBIL: 193 vs 163mg/dL, LDH:
852 vs 626U/L, p<0.01) after liver transplantation. Also, expression of
ETC components was suppressed in recipients with fatty liver grafts
compared to normal grafts. Consistently, in rats liver transplantation
models using small-for-size fatty grafts, lower expression levels of
AMPK and PGC-lo were also correlated with more severe
mitochondrial membranaceous depolarization, larger proportion of
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nonviable cells indicated by intravital imaging analyses (Figure 1), and
suppressed function of ETC evidenced by lower ATP level and
decreased succinate dehydrogenase (SDH, complex Il of ETC) activity
than that in normal grafts. In AMPK knock-in mice, there were less
nonviable cells, attenuated depolarization of mitochondria (Figure 2),
restored expression status of ETC components than in wild type mice.
Furthermore, PGC-1a signaling was also maintained in AMPK knock-
in mice than in wild type mice.

Conclusion: The AMP-activated protein kinase attenuated fatty graft
injury by promoting mitochondrial biogenesis and respiratory function
via PGC-1a pathway activation during liver transplantation.
References:

[1] D. Grahame Hardie Genes & Development 2011
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Changes in activin levels and the impact of follistatin treatment
in renal ischemia-reperfusion injury in mice

Doreen Fang'?, Bo Lu!, Susan Hayward*, David de Kretser**, Peter
Cowan'?, Karen Dwyer?.

"Tmmunology Research Centre, St. Vincent’s Hospital, Melbourne,
Australia; “Department of Medicine, The University of Melbourne,
Melbourne, Australia; *Faculty of Medicine, Monash University,
Melbourne, Australia; “Centre for Reproductive Health, Hudson
Institute of Medical Research, Melbourne, Australia.

Introduction: Activins, members of the TGF-f superfamily, are key
drivers of inflammation and hence are thought to play a significant role
in ischemia-reperfusion injury (IRI), an inherent process in renal
transplantation that negatively impacts early and late allograft function.
Activin A is a homodimer of the f3 5 -subunits of the gonadal hormone,
inhibin A. Activin B is a homodimer of the fg-subunits of inhibin B,
which has 65% sequence homology with the 8 5 -subunit. Follistatin
(FS) is an activin-binding protein that inhibits its activity. This study
examined the changes in activin A and B levels, and the effect of
exogenous FS using a mouse model of renal IRI.

Materials and Methods: Mice were treated with intravenous
recombinant FS (0.4 pg/g) or vehicle before renal IRI surgery (right
nephrectomy and left renal pedicle was clamped for 20 min). Sham
mice underwent right nephrectomy only. Serum and kidney activin A,
activin B and FS levels, and renal injury parameters, were measured at
3, 6 and 24 h after reperfusion.

Results and Discussion: Serum and kidney activin B levels were
increased within 6 h post renal IRI preceding that of activin A (Figure
la-d). The increase in activin B was accompanied by renal injury
illustrated as a 3-fold increase in serum creatinine (p<0.0001), and
increased mRNA expression of kidney injury molecule-1 (KIM-1)
(p<0.01) and neutrophil gelatinase-associated lipocalin (NGAL)
(p<0.001). E-selectin mRNA, a marker of endothelial activation, was
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also increased (p<0.01). FS treatment blocked the rise in serum activin
B (Figure 1c) and reduced the mRNA expression of KIM-1 (p<0.05),
NGAL (p<0.05) and E-selectin (p<0.01) but had no effect on serum
creatinine. Serum and kidney activin A increased later between 6 and
24 h post renal IRI (Figure 1a-b), with a further increase in creatinine
to 5-fold (p<0.0001) and in KIM-1 (p<0.01) and NGAL (p<0.05)
mRNA. FS treatment blunted the increase in serum activin A (Figure
la) and late injury to the kidney, attenuating the increase in creatinine
(p<0.01), KIM-1 and NGAL mRNA (p<0.05), renal tubular injury score
(p<0.05), and renal cell apoptosis (p<0.001). Serum levels of the pro-
inflammatory proteins IL-6 and MCP-1 were also decreased by FS
treatment. Interestingly, FS treatment had no impact on activin levels
in the kidney despite the demonstrable protective renal effect (Figure
1b and 1d).

Conclusion: We propose that activin B initiates and activin A
potentiates renal IRI. The renal protection conferred by treatment with
FS may be due to dampening of the systemic inflammatory response
consequent to reduced serum activin B and A. This suggests a potential
clinical application of FS treatment in renal transplantation to improve
graft function and survival.

Jacquot Research Entry Scholarship,; National Health and Medical
Research Council of Australia (NHMRC), Cass Foundation,; Oxford
Brookes University; Ms Sylwia Glowacka, Department of Medicine,
The University of Melbourne; Staff at the Immunology Research Centre,
St. Vincent s Hospital Melbourne; Staff at the Bioresources Centre, St.
Vincent's Hospital Melbourne
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Time-series variations in calculated panel reactive antibody
among kidney transplant candidates
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Uttam G Reddy'?, Kamyar Kalantar-Zadeh', Clarence E. Foster?,
Hirohito Ichii®.

"Harold Simmons Center for Kidney Disease Research and
Epidemiology, University of California Irvine, Orange, CA, United
States; 2Division of Nephrology & Hypertension, University of
California Irvine, Orange, CA, United States; *Division of
Transplantation, University of California Irvine, Orange, CA, United
States.

Background: The Calculated Panel Reactive Antibody (cPRA)
calculator has been used to evaluate kidney transplant candidates.
However, the time-series variations in cPRA levels and the optimal
cPRA evaluation interval remain unclear, potentially resulting in
unnecessary tests and increased medical cost.

Method: We retrospectively examined the trajectory of cPRA among
118 end-stage renal disease (ESRD) patients wait-listed for kidney
transplantation at our department between January 2011 and December
2014. We measured cPRA levels every 3 months. CPRA levels were
then categorized into 0-19%, 20-79%, 80-97%, and 98-100%.
Increase or decrease in cPRA levels >10% was used as the primary
outcome.

Results: Among 118 wait-listed patients, 50, 28, 19, and 21 patients
were categorized as 0-19%, 20-79%, 80-97%, and 98-100%,
respectively. One patient with 0% baseline cPRA experienced an
increase cPRA levels to 36% at Month 6 but then spontaneously
returned to 0% at Month 9. Another patient decreased cPRA from 17%
at baseline to 0% at Month 36. Among the other 48 patients in the 0-
19% cPRA category, cPRA changes were within 10%. Similarly, cPRA
did not change more than 10% among patients in the 98-100% category
with an exception of one patient who decreased cPRA from 98% at
baseline to 54% at Month 33. Variations in cPRA >10% were observed
among 16 (57%) and 9 (47%) patients in the 20-79% and 80-97%
category, respectively. Decrease in cPRA was more frequent than
increase in cPRA in these middle categories. In particular about half of
those with cRPA>80% showed a decline over time without any
intervention.

Conclusion: Many wait-listed kidney transplant candidates show a
large fluctuation in cPRA over time, while high cRPA tend to decline
over time. Further studies are needed to identify predicting factors
against cPRA changes and to determine the optimal cPRA evaluation
interval that reduces costs and improve efficiency of limited medical
resources.
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Early de novo DSA with T cell mediated rejection (TCMR) is
associated with allograft dysfunction with chronic injury

Aravind Cherukuri, Rajil Mehta, Puneet Sood, John Lunz, Sundaram
Hariharan, David Rothstein.

Thomas E. Starzl Transplantation Institute, University of Pittsburgh,
Pittsburgh, PA, United States.

Introduction: De novo anti-donor HLA-specific antibody (DSA)
detected post-renal transplantation is associated with adverse outcomes.
However, the relationship between early de novo DSA and subsequent
T cell-mediated rejection (TCMR) and its impact on allograft survival,
remain unknown. In this prospective longitudinal study, DSA was
measured longitudinally post-transplantation, and compared to the
development of TCMR and subsequent allograft outcomes.

Methods: HLA specific antibodies were analysed longitudinally at
0,1,3,6,9,12 and 18 months post-transplant. Patients had protocol
biopsies at 3 and 12months in addition to for-cause biopsies, and the
development of rejection was examined in relation to DSA. In a subset
of 26 patients where PBMCs were available, B cell subsets and
cytokines were examined at 3 months.

Results: 53 (18%) of 299 patients transplanted between dates 1/13 and
7/14, developed de novo DSA (IS: Thymo, MPA+TAC & rapid steroid
withdrawal). In 48/53 (90%) of these patients, DSA developed early
(<6m). 51.2% of patients who developed DSA had rejection versus 29%
of patients without DSA (OR 2.54, p=0.002). Of the patients with DSA
and rejection, 74% had DSA at or before the diagnosis of rejection
while 15% developed DSA after a rejection episode. Only 3 patients
(11%) developed ABMR and were excluded. Patients with de novo
DSA had significantly worse renal function at 12 and 18m than those
without DSA. Importantly, patients with DSA+TCMR had worse Scr
than patients with either DSA or TCMR alone (table 1A). Moreover,
patients with DSA had significantly worse chronicity (IFTA & IF+i)
scores than those without DSA, predominantly due to patients in the
DSA+TCMR sub-group, who had markedly worse chronicity scores
than patients with either DSA or TCMR alone (Fig 1).

Patients with DSA+TCMR were younger (43 vs. 55yrs, p=0.02) and
had a higher incidence of DGF (35% vs. 14.8%, p=0.001) when
compared to those with DSA alone and both were independent risk
factors (recipient age OR 0.95, p<0.05; DGF OR 6.9, p=0.02).
Cumulative MFI levels for the DSA were significantly higher in the
DSA+TCMR sub-group (7106 vs. 3212, p=0.03).
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Thus, DSA+TCMR identifies patients at high risk for poor graft
outcomes. Early diagnosis and treatment could improve outcomes. In
this regard, in patients with DSA+TCMR, 50% of the rejections were
subclinical (diagnosed on the 3 month protocol biopsy), and 19%
presented with late rejection despite a normal 3-month biopsy. We
found that transitional B cell (TrB) IL-10/TNFa ratio is a measure of
Breg activity and predicts rejection. Patients with DSA+TCMR (16/26)
had significantly lower TrB and other B-subset cytokine ratios at 3
months than those with DSA alone (10/26) (Table-1B). Moreover, in
patients with DSA, a low TrB cytokine ratio is a strong predictor for
presence of concomitant or subsequent TCMR (AUC 0.90, p=0.003;
specificity 100%; sensitivity 78%).

Conclusion: de novo DSA with TCMR is associated significantly
worse renal function and chronic allograft injury than DSA alone,
suggesting that DSA is a marker for a heightened cellular alloresponse.
In patients with DSA, TrB cytokine ratios may help identify those at
high risk of TCMR allowing early intervention.
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The new OPTN Kkidney allocation system: A look at the one year
transplant trend in the highly sensitized patient cohort

Taba Kheradmand, Chak-Sum (Sam) Ho.
Histocompatibility and Immunogenetics Laboratory, Gift of Life
Michigan, Ann Arbor, MI, United States.

Aim: The new OPTN Kidney Allocation System (KAS) was
implemented on Dec 4, 2014, in the U.S. with the primary goals to 1)
reduce kidney discards, 2) better match for longevity, and 3) increase
transplant opportunities for difficult-to-match recipient candidates,
particularly the highly sensitized patient cohort (with 99 and 100%
cPRA). Michigan kidney recipient candidates comprise approximately
3% of the United Network for Organ Sharing (UNOS) waiting list, with
9% being highly sensitized. Herein, we evaluated the impact of the new
KAS on kidney allocation and transplantation trend in Michigan within
the first year after its implementation.

Methods: Data was collected from the 8 Michigan renal transplant
centers on recipient candidates with cPRA >99%, between Dec 4, 2014
and Dec 3, 2015, and the same time period of the previous three years.
In this patient cohort, we investigated: 1) number of kidney offers, 2)
transplant rate, 3) number of out-of-state kidney offers, and 4)
incompatible positive crossmatch rate (number of positive
crossmatch/total number crossmatch performed).

Results: Since the inception of KAS, while the number of kidney offers
to recipients with cPRA >99% has somewhat increased by 30%, from
6 offers/month pre-KAS, to 9 offers/month post-KAS, the transplant
rate in this patient cohort has significantly increased by nearly 8 fold
to 45% (47 transplanted out of 105 offers) in comparison to an average
of 6% (5 transplanted out of 79 offers) in the past 3 years. Overall our
data showed that since the new KAS, 18% of the highly sensitized
candidates in Michigan were being transplanted, in comparison to 13%
nationally. As a consequence with the new KAS which mandated
national/regional sharing for highly sensitized recipient candidates, the
majority of the kidney transplant were from out-of-state donors (68%,
or 32/47), which demonstrated a 3.5-fold increased compared to the
previous 3 years. There did not appear to be a noticeable bias among
the transplanted patients with regards to age, sex, race, or their donors’
kidney donor profile index (KDPI). Finally, as expected, incompatible
positive crossmatch rate was much higher in the highly sensitized
patient cohort at 28-48% in the past 4 years, compared to that in all
other patients at 21-25%. This could be attributed in part to the high
prevalence of HLA antibodies to DP and DQA1 in the highly sensitized
patients which were not being accounted for during the kidney
allocation process by UNOS.

Conclusions: To date, our data suggested that, despite the higher
incidence of incompatible positive crossmatch, the new KAS has
greatly enhanced the number of kidney offers for the highly sensitized
patient cohort, which led to a significantly higher transplant rate in these
difficult-to-match patients.

358.4

Association of KIR3DL1/3DS1 alleles with renal allograft
rejection

Raj Kumar Sharma'!, Swayam Prakash!, Suraksha Agrawal’.
"Nephrology , Sanjay Gandhi Post Graduate Medical Institution,
Lucknow, India; Medical Genetics, Sanjay Gandhi Post Graduate
Medical Institution, Lucknow, India.

Introduction: Functioning of NK cell is regulated by KIR like
inhibitory and activating cell surface receptors. Highly polymorphic
KIR3DL1/3DS1 genes affect their corresponding HLA-Bw4 ligand
binding affinities. This causes variation in NK cell inhibition and may
have an impact on the long term renal allograft survival. Present study
evaluated allelic diversity of KIR3DL1/3DS1 and importance of its
corresponding HLA-Bw4 ligand affinity with renal transplant cases.
Materials and Methods: KIR3DL1/3DS1 allelic diversity was
examined in 100 renal transplant cases and 100 normal controls. All
samples were positive for KIR3DL1 or/and KIR3DS1 and possessed
HLA-Bw4 ligand. PCR-SSP was used to determine incidence of
KIR3DL1/3DS1 genes and sequence based typing method evaluated
the pattern of KIR3DL1/3DSI1 allele distribution. HLA class-I
genotyping was performed using PCR-SSP kits. Relative quantification
of KIR3DL1/3DS1 mRNA expression was done by 2-AACt algorithm
with GAPDH as the housekeeping gene.

Results and Discussion: We observed presence of 84 KIR3DL1/3DS1
alleles in the studied north Indian cases and controls. However, only 6
inhibitory KIR3DLI alleles and 4 activating KIR3DS1 alleles with
incidence > 1% were noted. For KIR3DLI1*0010101, no-risk
(OR=0.37, p=0.0072) association was observed with increased mRNA
expression among antibody mediated graft rejection (Fold
change=1.48+0.32, p=0.031), and antibody mediated chronic rejection
(Fold change=1.12+0.15, p=0.042) cases. Risk was found for
KIR3DS1*049N (OR=5.16, p < 0.0001) and KIR3DS1*01301
(OR=4.27, p < 0.0001). Both KIR3DS1*049N and KIR3DS1*01301
showed a decreased mRNA level. Looking at the ligand affinity,
3DS1*01301/HLA-Bw4+ (OR=2.12, p=0.0120) and
3DS1*049N/HLA-Bw4+ (OR=3.42, p=0.0051) combinations showed
susceptibility. Kaplan-Meier survival analysis performed on a 15 year
follow-up data revealed highest overall survival for
KIR3DL1*0010101-HLA-Bw4 (cumulative survival=63% at 11 years).
Less prolonged survival of was noted for 3DS1*01301/HLA-Bw4+
(cumulative survival=36% at 10 years) and least survival for
3DS1*049N/HLA-Bw4+ (cumulative survival=18% at § years).

Inhibitory signal transmitted by KIR3DL1 induces the ITIM motifs
giving rise to an inhibitory signaling in KIR positive cells. Inhibition
leads to higher T cell response due to protection of T cell from
activation induced cell death. During the disease phase, inhibitory
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signal loss and resultant activation causes NK cell lysis. This is in
contrast to renal allograft donors who lack the KIR3DL1-HLA-Bw4
interaction. Donors carrying this combination posses a functional NK
cell subset that induces NK cell inhibition leading to better allograft
survival.

Conclusion: These findings highlight the evidence that prolonged
survival of the renal allograft depends on presence of inhibitory KIR
receptors. Importantly suppressing KIR3DS]1 like activating NK cell
surface receptors may improve the survival of HLA compatible kidney
grafts.
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Clq-fixing antibodies against denatured HLA and MICA
antigens are associated with antibody mediated rejection

Junchao Cai', Paul I.Terasaki', Dong Zhu?, Nils Lachmann?,
Constanze Schonemann?®, Matthew Everly', Xin Qing*.

'Research, Terasaki Foundation Laboratory, Los Angeles, CA, United
States; Urology, Zhongshan Hospital, Fudan University, Shanghai,
People’s Republic of China; *Center for Tumor Medicine, Charité-
Universititsmedizin Berlin, Berlin, Germany; *Pathology,
Harbor-UCLA Medical Center, Torrance, CA, United States.

Background: We have found antibodies against denatured HLA class
I antigens in the serum of allograft recipients which were not
significantly associated with graft failure. It is unknown whether
transplant recipients also have denatured HLA class II and MICA
antibodies. The effects of denatured HLA class I, class II, and MICA
antibodies on long-term graft outcome were further investigated based
on their ability to fix complement clq.

Materials and Methods: In this 4-year retrospective cohort study, post-
transplant sera from 975 kidney transplant recipients were tested for
antibodies against denatured HLA/MICA antigens and these antibodies
were further classified based on their ability to fix clq.

Results: Thirty percent of patients had antibodies against denatured
HLA class L, II, or MICA antigens. Among them, 8.5% and 21.5% of
all patients had c1q-fixing and non c1q-fixing antibodies respectively.
There was no significant difference on graft survival between patients
with or without antibodies against denatured HLA/MICA. However,
when these antibodies were further classified according to their ability
to fix c1q, patients with c1g-fixing antibodies had a significantly lower
graft survival rate than patients without antibodies or patients with non
clg-fixing antibodies (p=0.008). In 169 patients who lost renal grafts,
44% of them had c1g-fixing antibodies against denatured HLA/MICA
antigens, which was significantly higher than that in patients with
functioning renal transplants (25%, p<0.0001). C1q-fixing antibodies
were more significantly associated with graft failure caused by AMR
(72.73%) or mixed AMR/CMR (61.9%) as compared to failure due to
CMR (35.3%) or other causes (39.2%) (p=0.026).

Conclusions: Transplant recipients had antibodies against denatured
HLA class I, II, and MICA antigens. However, only clq-fixing
antibodies were associated with graft failure which was related to
antibody mediated rejection.
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Agreement between number of donor / recipient eplet
mismatches calculated using two-digit serological versus four-
digit molecular Human Leucocyte Antigen (HLA)-typing

Samantha Fidler', Wai Lim? Joshua Lewis?, Germaine Wong?.
'School of Pathology and Laboratory medicine, University of Western
Australia, Perth, Australia; 2School of Medicine and Pharmacology,
University of Western Australia, Perth, Australia; *School of Public
Health, University of Sydney, Sydney, Australia.

Aim: We aimed to assess the agreement of the number of eplet
mismatches at the HLA-A, -B, -C, -DQ and -DR loci determined by 2-
digit serological and 4-digit molecular typing. Methods: We included
patients who received live or deceased-donor kidney transplants
between 2003 and 2007. Donor and recipient serological typing was
determined using complement-dependent cytotoxicity, and molecular
4-digit typing determined using sequence based typing (Sanger). The
number of eplet mismatches was calculated by converting the 2 and 4-
digit HLA-typing using HLAMatchmaker. Correlation and agreement
of HLA-A, -B, -C, -DP and -DR mismatches between the two methods
was analysed using Spearman rank correlation and Bland Altman plots
respectively. HLA-DP can only be determined using 4-digit typing and
therefore not included in this study.

Results: Of 264 kidney transplant recipients, 86 (33%) were females.
The correlation between class I (HLA-A, -B, -C) and class 1T (HLA-
DQ, -DR) between 2 and 4-digit converted eplet mismatches were
0.966 and 0.931 respectively. Bland-Altman’s limits of agreement
between class I, class II and combined class I and II eplet mismatches
using 2 and 4-digit typing is shown below (figure 1). The number of
class I and II eplet mismatches determined by 4-digit conversion
exceeded that of 2-digit conversion in 37% of recipients, with 10%
exceeding 7 eplet mismatches. One hundred and sixteen (44%)
recipients had identical number of class I and II eplet mismatches as
determined by 2 and 4-digit typing. Of the 21 “outliers” for both class
T and II eplet mismatches, 5 (24%) of patients were females and 8 (38%)
of either patients or donors were non-Caucasians. A further 4 (19%)
had unusual (non-Caucasian) HLA alleles.

Conclusions: It appears that there is good correlation and agreement
between 2 and 4 digit typing for total eplet mismatches at the HLA-A,
-B, -C, -DQ and -DR loci. Future research should focus on exploring
the clinical significance of total eplet mismatches determined by the
two different methods.

Department of Clinical Immunology, PathWest, Fiona Stanley Hospital,
Perth
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Careful deselection of low risk unacceptable antigens can
facilitate renal transplantation in highly sensitised patients with
excessive time on the waiting list

Stuart Falconer', Ann-Margaret Little?, Graeme Pang?®, Colin
Geddes', Marc Clancy'.

'Renal Transplant Unit, Queen Elizabeth University Hospital,
Glasgow, United Kingdom; *Histocompatibility and Immunogenetics,
Gartnavel General Hospital, Glasgow, United Kingdom; *University
of Glasgow Medical School, University of Glasgow, Glasgow, United
Kingdom.

Highly sensitised patients wait considerably longer for deceased donor
transplantation. Modern histocompatibility testing techniques make it
possible to monitor the HLA antibody profile of highly sensitised
patients. This creates the opportunity to attempt transplantation against
previously sensitising mismatched HLA antigens with a low risk of
early, severe rejection. We report our early experience of deselecting
low risk unacceptable antigens in highly sensitised patients.

Of 294 patients on the local waiting list, 68 had a calculated reaction
frequency (cRF) >95% and 18 had been waiting > 6 years. 17 patients
were identified in whom it was possible to de-list previously declared
unacceptable antigens by the consultant clinical scientist who carefully
reviewed each patient and where antigens were felt to be low risk such
as historic weakly positive, or a low mean fluorescence intensity (MFI)
<3000 by Luminex, these were deselected as ‘unacceptable’ for
transplantation from the Organ Donation and Transplantation database.
All patients who then went on to be transplanted had clinical data such
as donor/recipient demographics, renal function, rejection and
transplant and patient survival recorded.

There were 11 female and 6 male patients in whom it was possible to
deselect unacceptable antigens and 10 patients (76.9%) had a reduction
in their CRF as a result. 13 of the cohort subsequently received a
transplant between 03 Sep 14 and 19 Oct 2015. Of those receiving a
transplant, mean age was 52+11.93 years, 8 had received >1 transplant
previously and mean waiting list time for this transplant was 10.4+5.4
years. There were 10 DBD, 2 DCD and one live non-directed donor
with a mean donor age of 49.92+13.94 years. The HLA mismatch levels
were 1 at level 1 (000); 4 at level 2 (ODR and 0/1B) and 8 at level 3
(ODR and 2B) or (1DR and 0/1B). All patients had a negative T and B
cell complement dependent cytotoxic crossmatch though 2 patients had
positive flow cytometry T cell and B cell crossmatch. 7 patients
received a transplant as a result of antibody deselection, transplanted
against previously unacceptable antigens, and for 6 deselection made
no difference in their offer. Mean cold ischaemia time was 17:09h. All
but 2 patients were given rabbit anti-thymocyte globulin induction and
all patients received prednisolone, tacrolimus and mycophenolate
mofetil maintenance immunosuppression. Of the patients who have not
received a transplant yet, 2 have been suspended from the list
temporarily and 2 patients are still awaiting transplant. 6 patients
(46.2%) had delayed graft function. 3 patients (23.1%) had acute
rejection following transplantation, one cell mediated and 2 antibody
mediated. One patient died of unrelated causes and maintained
transplant function. No transplants have failed. Serum creatinines at
day 7, 14, 1 month, 2 months, 3 months and 6 months were 301+£229.37,
156+298.84, 145.5+219.46, 162+55.81, 143+45.91, 125453.25 mg/L
respectively.

Highly sensitised patients can benefit from deselection of low risk
unacceptable antigens to reduce the cRF and facilitate a transplant. This
small study has found such patients to have good early transplant
function with a low risk of acute rejection. Longer follow up is required
to determine if these higher immunological risk transplants will
continue to have adequate function and transplant survival.
References:
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C1q/C3d single antigen bead assay only detects high titer/avidity
class-I1 anti-HLA antibodies detected by single antigen beads

Manish Gandhi'!, Nicole Henderson!, Steven DeGoey', Justin
Kreuter!, Ripudamanjit Singh?, Laurie Wakefield'.

'Division of Transfusion Medicine, Mayo Clinic, Rochester, MN,
United States; 2Mayo Clinic, Rochester, MN, United States.

Introduction: Detection of donor-specific anti-HLA antibodies (DSA)
by solid phase assay (SpA) has enhanced donor selection by allowing
prediction of the actual crossmatch (xM), a process which is referred
to as a virtual crossmatch (VxM). At our center we find good correlation
(R2=0.85) between flow xM (FxM) and VXM using single antigen bead
(SAB) assay to identify DSA. In addition, we and others have
demonstrated better post-transplant outcomes in patients that are
transplanted with negative xM. The SAB assay is considered a sensitive
SpA; however, a concern is that clinically insignificant anti-HLA
antibodies may be detected and preclude the recipient from receiving a
transplant. The complement fixing (C1q/C3d) SAB assay’s has been
proposed as a way to minimize the detection of clinically insignificant
anti-HLA antibodies. We present a summary of our evaluation of this
assay.

Materials and Methods: 20 positive sera, previously used for
serological typing, were tested with SAB, at 1:8 dilution with SAB and
by Clq and C3d SAB method as per the manufacturer’s protocol.
Serological anti-HLA specificities were compared with those that were
obtained by SAB, Clq SAB and C3d SAB. For the SAB SpA,
specificities >5000 MFI were considered as positive, while specificities
>500 MFI were considered positive for C1q/C3d assay. In our center
SAB >5000 MFI correlates with a positive flow cytometric xM (FxM)
and >10000 MFTI correlates with cytotoxicity xM.

Results: In total there were 25 anti-HLA antibody specificities as
defined by serology, 354 as defined by SAB, 151 as defined by Clq
(figure 1)and 60 as defined by C3d. SAB identified all 25 specificities
as defined by serology; C1q identified 22/25 and C3d 15/25 (figure 2).
SAB specificities not identified by C1q/C3d had MFI between 5000-
10,000. C3d SAB MFI were significantly lower as compared to the Clq
MFI

Conclusions: For Class I anti-HLA antibodies, C1q/C3d assay only
identify high titer/avidity antibodies as defined by SAB. Clq assay
identified more specifcities as compared to C3d assay. As DSA with
SAB MFI: 5000-10000 can result in a positive FxM, additional
investigation is warranted to determine the clinical significance of these
anti-HLA antibodies.
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Regulation of microRNA hsa-mir-663a by HLA class I antibodies
in endothelial cells
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Carolina, Charleston, United States; Medicine, Medical University
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Introduction and Aim: The role of HLA antibodies in endothelial cells
signal transduction and transplant vasculopathy is well documented by
numerous studies. In the current study, we describe a novel mechanism
for HLA class I antibodies in endothelial cell signaling by up-regulating
microRNA 663a.

Methods: Cultured human umbilical vein endothelial cells (HUVEC)
were grown to 80% confluency in EGM media. Following overnight
incubation with growth factor free media, cells were treated with
humanized monoclonal antibodies (mAbs) directed to a general epitope
of HLA class I antigens (invivogen). Following RNA extraction,
samples were subjected to global microRNA analysis utilizing [llumina
RNASeq platform. MicroRNA 663a expression levels were validated
by Tagman real-time PCR (Applied Biosystems). Expression levels
were calculated relative to U6 levels. To determine the serum
microRNA 663a levels in patients, total microRNA were extracted from
patients with antibody mediated rejection (AMR) and evidence of class
I donor specific antibodies (DSA) (n=8) and non-AMR controls (n=6)
using miRNeasy Serum/Plasma Kit (Qiagen) followed by Tagman real-
time PCR assay.

Results: Treatment of cultured HUVECs with class I HLA antibodies
resulted in a 3.6 £+ 0.7 fold increase in microRNA 663a compared to
control cells. Sera from patients with AMR showed increased relative
microRNA 663a levels (45.6£13.1) compared to non-ABMR
(20.543.4) (P<0.05). To further understand the functional role of mir-
663a in AMR and endothelial cell signaling, we investigated its
potential targets using microRNA databases. The heparin sulfate
proteoglycan 2 (HSPG2) which also called Perlecan is known to inhibit
smooth muscle cell proliferation and play a role in maintaining vascular
homeostasis was found to be a direct target for mir-663a. HSGP2
mRNA levels measured by real-time PCR were found to be down-
regulated in endothelial cells treated with HLA antibodies.
Conclusion: The current study describes a novel role played by HLA
antibodies in modulating endothelial cell signaling by modulating mir-
663a and its target HSPG2. Higher serum microRNA 663a in patients
with ABMR could be linked to endothelial cell activation following
HLA antibody coupling and could be studied as a mechanistic
biomarker in future studies.
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Mass cytometry reveals NK cell and T cell subsets in pediatric
liver transplant patients with acute rejection
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Introduction: Proper evaluation of the immune status of liver
transplant recipients is crucial for appropriate post-transplant
management. Current monitoring of graft function relies mainly on non-
specific liver enzyme tests and immunosuppressive drug levels without
proper assessment of the immune system. Alterations in hepatic enzyme
levels can occur for a variety of reasons including acute rejection (AR).
Currently the gold standard for diagnosing patients with AR and ruling
out other causes of graft dysfunction is liver biopsy. Identifying an
immune signature that differentiates patients with AR through a
minimally invasive blood test would be preferable.

Materials and Methods: To define an immune signature of AR, we
utilized cytometry by time-of-flight (CyTOF, mass cytometry) to
comprehensively characterize the peripheral blood mononuclear cells
(PBMC) from pediatric recipients of liver allografts (n=11) on
conventional —immunosuppression  (single agent tacrolimus
monotherapy). PBMC from patients with biopsy-proven AR prior to
treatment (3.8+5.9 years post-transplant, mean age 9.6+8.0 y) were
compared to stable pediatric liver recipients (13.0+1.5 years post-
transplant, mean age 15.2+4.9 y).

Results and Discussion: Correlation analyses from mass cytometry
data was performed using Citrus, a method for unsupervised
identification of significant cellular populations, with cell subsets
identified using hierarchical clustering of live cells using R. Cells were
clustered on the basis of the expression of 22 markers. Significant
changes in cell frequency were inferred using the “glmnet” package in
R. When the two patient populations were compared, two clusters of
significance, a CD4"CD5"CD25°CD27"CD44" T cell population and a
CD56'CD16" NK cell population, were significantly increased in the
AR patients as compared to the stable group. Manual gating of the data
revealed that CD3-CD19-CD20-CD8a"'CD16°CD56" NK cells were
significantly increased in the AR group (p<0.05) and that the NK:CD3*
T cell ratio as well as the NK:CD4*CD5"CD25"CD27* T cell ratio were
significantly increased in the AR group compared to stable patient
group (p<0.01 for both).

Conclusion: Additional studies to further define the phenotype and
function of these NK and T populations are necessary. In summary,
using mass cytometry, a highly parameterized single cell platform, we
have identified that NK cells and a specific T cell subset are
significantly increased during AR in pediatric transplant recipients.
These results demonstrate the power of mass cytometry to discover
significant immune cell populations that may have diagnostic potential.
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Pediatric liver transplantation using segmental grafts in Japan: A
single-center experience with 270 patients
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Objectives: This retrospective study evaluated the outcome of pediatric
liver transplantation (PLT) using segmental grafts at a single high-
volume PLT center in Japan.

Patients and Methods: Two hundred and seventy patients (105 males
and 165 females, mean age 3.2 years) who received segmental grafts
from living donors or split grafts from deceased donors were
retrospectively evaluated between May 2001 and January 2016. The
causes of liver disease were biliary atresia (n=195), ornithine
transcarbamylase deficiency (n=18), Alagille syndrome (n=11), graft
failure (n=11), neonatal hemochromatosis (n=6), and others (n=36).
The segmental graft type of living donor liver transplantation (LDLT)
was determined according to the recipient’s body weight and the
donor’s preoperative CT volumetry. A summary of the surgical
technique for LDLT is described as follows: donor graft hepatectomy
was routinely performed with intraoperative ultrasonographic guidance
without the Pringle maneuver during the parenchymal transection. The
graft biliary duct was resected using intraoperative repeated real-time
cholangiography. Recipient hepatic vein anastomosis was performed
with 5-0 monofilament sutures to completely clamp the suprahepatic
and infrahepatic IVC. The portal vein was reconstructed using 6-0
absorbable sutures by adjusting the alignment of the donor and recipient
portal veins. Hepatic artery anastomosis was performed using the
microvascular technique with 9-0 Nylon sutures. Biliary reconstruction
was performed by hepaticojejunostomy using external biliary drainage
with 6-0 absorbable sutures.

Results: The recipients received a total of 276 segmental transplants;
275 were LDLT: left lateral segments (S2,3) in 196 (71%), left lobes
(S1,2,3,4 or S2,3,4) in 66 (24%), monosegments (S2 or S3) in 13 (5%),
and right posterior segment (S6,7) in 1. The patients’ parents comprised
96% of the living donors. One donor encountered re-operation due to
postoperative abdominal bleeding, and there was no mortality in any
of the living donors. Only one patient received deceased donor split
liver transplantation with the left lateral segment. The postoperative
surgical complications experienced by the recipients were hepatic
arterial complications (HAC; 6%), portal vein stenosis (PVS; 12%),
hepatic vein stenosis (HVS; 6%), and biliary stricture (BS; 16%).
Regarding the graft type, the incidence of HAC (23%) in the
monosegment group, the incidence of HVS (9%) in the left lateral
segment group, and the incidence of BS (26%) in the left lobe group
were significantly greater than those in the other groups. The graft and
patient survivals were 93% and 95%, respectively.

Conclusions: LDLT is an effective and irreplaceable treatment for
pediatric end-stage liver disease in Japan. However, the surgical
complications may differ according to the graft type.
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Single kidney transplantation from pediatric donors younger
than 3 years to adult recipients

Lan Zhu, Gang Chen, Jipin Jiang, Zhishui Chen.
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Background: Traditionally, the criteria of splitting pediatric en bloc
kidneys for transplantation into two adults includes: donor age > 3
years, donor weight > 12kg, or kidney length > 6cm. To expand the
donor pool, we investigated the feasibility and safety of the single
kidney transplantation from pediatric donors younger than 3 years to
adult recipients.

Methods: From 2014.9 to 2015.9, a total of 21 single kidney transplants
from pediatric DCD (donation after citizen death) donors younger than
3 years (8-26 months) were performed in our center. Almost all
recipients were adult patients except 2 children. Here we summarized
the outcome of these small single kidney allografts in 19 adult
recipients.

Results: The average donor age was younger than 2 years (18.0+6.1m),
with 4 donors younger than 1 year. The youngest donor was only 8
months. The average donor weight was less than 12kg (11.6+5.2kg),
and the average kidney lengths was about 6¢cm (6.3+0.6cm). The causes
of donor death include intracranial tumor (2 cases), severe congenital
dysplasia (2 cases), trauma (5 cases), asphyxiation (1 case), and
unknown cause (1 case). The average warm ischemia time was
11.5+4.3min. For the 19 adult recipients, the average age was 30.0£9.6
years and the average body weight was 45.8+6.2kg (38-52 kg). The
majority of the patients were female (68.4%), and all except one of
these patients were transplanted for the first time. The average follow-
up time was 12 months. Delayed graft function (DGF) was observed
in 3 patients (16%). Most patients (16/19) had a satisfied urine output
immediately after the small single kidney transplantation, however, the
serum creatinine levels decreased relatively slower in the early period
(Fig 1). The average value of eGFR was steadily increased to normal
during the lyear follow-up period (Fig 2). Additionally, only one renal
graft developed acute rejection (5%), which was successfully reversed
by the treatment of high dosed of steroids.
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Conclusion: By choosing appropriate adult recipients, excellent
short-period transplant outcome can be achieved by using small
single kidneys from pediatric donors younger than 3 years, which
may represent an important way to expend the donor pool for kidney
transplantation.
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Introduction: There are increased challenges in transplanting small
(<20kg) recipients rendering implantation infeasible or, at best,
uncertain. In this context, transplant feasibility is dependent on a multi-
disciplinary approach where unconventional interventions may be
required. This study evaluates 3 key aspects of transplantation in small
children from a large volume combined tertiary UK Paediatric
Transplant Centre:

1) A comparative analysis of 350 patients (from 2005-2014) to
determine any difference in patient and graft survival in children
weighing <20 kg (groupl) compared to >20kg (group2) at the time of
transplant?

2)Where do we perform graft anastomoses in presence of vascular
anomalies?

3)How can we make paediatric transplantation safer? Surgical decisions
currently rely on 3D imaging which is limited in evaluating structures
by their presentation on 2D screens. As a solution, we assessed the
feasibility of using 3D printing technology to fabricate physical models
portraying patient-specific anatomy and disease morphology.
Methods: Data was evaluated from a prospectively collected UK
Registry (NHSBT) database. We also retrospectively reviewed 5
children with significant vascular anomalies. We prospectivley assessed
the value of 3D printing to inform complex transplantation using
questionnaires (score 1-5, 1=not useful, 5= very useful).

Results and Discussion: There was no significant difference in graft
(p=0.239) or patient (p=1.06) survival between Groupl (<20kg) and
2(>20kg) on Kaplein-Meier analysis. Outcomes for 5 complex vascular
cases shown in Figl. This group had 100% death censored graft
survival and median eGFR 46 mls/min/1.73m2 at 10 month median
follow up.

Conclusions: Our large cohort analysis shows transplantation is
feasible and safe with comparable outcomes in smaller weight children
with respect to graft and patients survival. Furthermore, vascular
anomalies do not necessarily preclude transplantation where
unconventional anastomotic approaches may be required. Finally, to
our knowledge this is the first reported case of using novel 3D printing
in paediatric renal transplantation. Our experience proves promising
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with clinical translation of these models into the operating theatre,
providing the surgical team with full 3D haptic spatial appreciation for
making critical decisions — in particular, aiding the accurate placement
of adult size donor kidney into the paediatric abdomen.
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Barriers to preemptive renal transplantation in New Zealand
children

Madeleine Didsbury?, Chanel Prestidge!, Derisha Naicker!, Tonya
Kara'.

"Paediatric Nephrology, Starship Children’s Hospital, Auckland, New
Zealand; *Centre for Kidney Research , Westmead Hospital, Sydney,
Australia.

Introduction: All children with end stage kidney disease (ESKD) in
New Zealand are managed at Starship Children’s Hospital. We have
previously shown that our preeemptive transplantation rates are low,
particularly in Maori and Pacific children!). The National Renal
Transplant Service hopes to increase the rates of preemptive
transplantation®),

We aimed to determine if there are modifiable factors for children
having dialysis as first treatment, which may allow for an increase in
future rates of Paediatric preemptive transplants.

Methods: We conducted a retrospective review off all entries into
ANZDATA from Jan 2006 to Dec 2015 for our centre. We collected
demographic and ethnicity data, cause of ESKD, and time from first
presentation to first treatment with renal replacement therapy (RRT).
Late presentation was defined as requiring RRT within 90 days of
presentation, excluding neonates. We reviewed whther those who had
dialysis first went onto transplantation, and identified all children who
had a medical reason for dialysis as a preferential first RRT.

Results: 65 children were identified via ANZDATA. 9 (13.8%)
received a preemptive transplant, none of whom were Maori or Pacific
children. Demographic data and medical reasons for dialysis are shown
in Table One

Of the 57 children who recieved dialysis initially, 34 had a medical
reason that excluded transplant as first treatment in our centre. However
19 children ( 29%) presented late, with 10 requiring dialysis within 24
hours of presentation. Of these children 13 (68%) had no medical
reason that would have excluded transplant with earlier presentation,
and llof the 13 proceeded to a live donor transplant within the
following 12 months, suggesting a potential opportunity for a
preemptive transplant if CKD had been identified earlier. Within this
group of late presentations 12 ( 63%) had risk factors for CKD (
haematuria, proteinuria, short stature, rickets, genetic diagnoses
associated with renal disease and past history of AKI) when previously
seen in primary/ secondary care.

Conclusion: The rate of late presentation due to delay in diagnosis of
CKD is a potentially modifiable factor to increase our rate of
preemptive transplants and offer all children with ESKD optimal care.
Improved awareness in primary and secondary care may improve this.
Additonally we plan to learn more about families’ perceptions of their
care via future qualitative research to determine if there are other factors
which we can address.

Jane Ronaldson; William Wong
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Association of Clq fixing donor-specific HLA antibodies with late
graft failure in pediatric renal transplant recipients

Alexander Fichtner!, Caner Siisal?, Britta Hocker!, Susi Rieger!,
Rudiger Waldherr®, Jens H.-Westhoff!, Anja Sander, Gerhard Opelz?,
Burkhard Ténshoff'.

'University Children’s Hospital, Heidelberg, Germany; “Department
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Informatics, University of Heidelberg, Heidelberg, Germany.

Purpose: Because the clinical relevance of donor-specific HLA
antibodies (DSA) in non- presensitized patients after renal
transplantation (Tx) is currently being debated, we investigated the
diagnostic and prognostic value of over-all and complement-binding
DSA in pediatric patients undergoing clinically indicated graft biopsies
and their association with graft outcome and specific histological
lesions.

Methods: Sera of 62 pediatric renal transplant recipients at time of
indication biopsy > 1 year post-transplant were assessed for DSA and
Clg-fixing DSA by Single Antigen-Bead technology.

Results: Twenty-six patients (42%) were DSA-positive at time of
indication biopsy, 9 of the 26 (35%) Clg-positive. At 4 years post-
biopsy, patients with C1q-positivity had a strikingly low graft survival
(11%) compared to DSA-positive, C1g-negative patients (82%, p =
0.001) and to DSA-negative patients (88%, p < 0.001). The sensitivity
of Cl1q-DSA positivity for subsequent graft failure was 73%, the
specificity 93%. The vast majority (89%) of C1g-positive patients were
diagnosed with active chronic antibody-mediated rejection. C1q DSA-
positivity (adjusted hazard ratio (HR) 6.35), presence of transplant
glomerulopathy (HR 9.54) and estimated glomerular filtration rate at
the time of indication biopsy (HR 0.91) were risk factors associated
with subsequent graft loss.

Conclusions: The presence of Clg-positive DSA in the context of an
indication biopsy identifies a subgroup of pediatric renal transplant
recipients with a markedly increased risk of subsequent graft loss.
Because a fraction of DSA-positive patients escape rejection or graft
dysfunction, the Clq assay markedly increases the specificity of a
positive DSA result regarding unfavorable transplant outcome.
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Acceptable post-heart transplantation outcomes of children listed
in total renal failure

Nassiba Alami Laroussi', Manjula Gowrishankar?, Jennifer
A.Conway', Paul Kantor', Lorie J.West', David B.Ross?, Ivan
M.Rebeyka?, Simon Urschel'.

Pediatric Cardiology, Stollery Children’s Hospital, Edmonton, AB,
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Introduction: Renal dysfunction (RD) at heart transplant (HTx) is
widely recognized as a poor prognostic factor for survival and post-
HTx renal function (RF). There is wide variability of practice in listing
patients while depending on renal replacement therapy (RRT). We
hypothesized that RD is most frequently pre-renal due to low cardiac
output and tends to resolve after HTx. We sought to determine the
outcome and long term RF of patients listed for HTx while on RRT.
Methods: This retrospective study included pediatric patients on RRT:
(peritoneal dialysis, hemodialysis or hemofiltration) at time of listing
for HTx between 2000 and 2014. Data was collected from medical
charts and included: RRT pre and post-HTx, mechanical ventricular
support pre- and post-HTx and potential risk factors such as ischemic
time, donor-recipient size mismatch, HLA-sensitization, ABO-
compatibility and concomitant morbidities.

We documented RF by measuring or estimating glomerular filtration
rate (GFR) over time until October 2015. GFR was measured by
radioisotope, estimated with CKiD formula when cystatin C was
available, or Schwartz formula when only creatinine was available.
Results: 12 patients required RRT at time of listing; 11 of which
survived to HTx. The median age was 1.1 y ranging [0.01-14.8] at
listing, 1.6 y [0.03-15.7] at HTx with a median waiting time of 40 days
[1-342]. The primary cardiac diagnosis was congenital cardiopathy in
9/12, myocarditis, dilated cardiomyopathy and ischemic in the 3 others
patients. Pre-HTx, they had RRT for a median time of 11 days [3-299]:
7 had continuous hemodialysis/filtration, 3 peritoneal dialysis and 2
both. 9 patients (82%) were on ECMO, 6 (54%) on VAD and 3 patients
were highly sensitized prior to HTx (cPRA>50%).

Median post-HTx follow-up of this cohort was 6.4 y [3.3-8.8]. Actuarial
post-HTx survival was 90% at 2 weeks, 73% at 1 month, 73% at 6
months, and 55% at 1 and 5 years. One patient was delisted and
subsequently died. 4/5 patients died from cardiac failure and one from
RD. 2 patients required ECMO for a mean duration of 19 days and one
patient required VAD post-HTx. 8/11 patients required RRT for a
median time of 17 days [0-240] post-HTx. All survivors were weaned
off RRT and most recent mean GFR was 62+9 mL/min/1.73 m2.; which
represent mild renal dysfunction (CKD stage II).

Conclusion: RD is associated with a high post-HTx mortality of 45%
in our experience, however, death was mainly not due to RF. All
survivors recovered RF with only mild impairment in the long-term
follow-up.

Dependency on RRT at the time of HTx assessment should not, as a
sole factor, preclude patients from being listed.

359.8

Contributing factors to transplant medication errors in pediatric
patients

Chow Fen Tang!, Lee Jin Koh!, U. Mya Than!, Kar Hui Ng'?, Perry
Y.W. Lau!, Min Yie Gong', Jolene R.Y.Ong', Qiao Zhi Chee', Hui
Kim Yap'?.

!Shaw-NKF-NUH Children’s Kidney Centre, KTP-National
University Children’s Medical Institute, National University Hospital
, Singapore, Singapore; *Paediatrics, Yong Loo Lin School of
Medicine, National University of Singapore, Singapore, Singapore.

Introduction: Medication errors which impact on patient safety may
result in a significant burden to healthcare systems. Medication
discrepancy is the most common type of medication error, and is
especially worse with polypharmacy. The aim of this study was to
define the factors contributing to medication discrepancies during
transition of care between different clinical settings in a Paediatric
Renal Transplant Programme.

Materials and Methods: Renal transplant recipients on follow-up at
the Shaw-NKF-NUH Children’s Kidney Centre, Singapore were
recruited. At each patient-provider encounter (in the clinic, on
admission to the ward, or on discharge from the hospital), medicine
reconciliation was performed to determine the occurrence of medication
errors. The medications were reconciled using inpatient and outpatient
electronic records, as well as by patient or parental verbal confirmation.
A 65-item Medication Regimen Complexity Index (MRCI)!'! was
obtained for each patient. The primary outcome was discrepant
medicine reconciliation events (DMRE) defined as the presence of any
discrepancy in drug name, dose or dosing interval for any drug that the
patient was taking in that encounter. Multivariate analysis was
performed using binary logistic regression to examine the association
between the presence of DMRE and demographic/clinical parameters
including age, gender, duration of end-stage renal disease (ESRD),
patient educational and socioeconomic status and MRCI. Receiver-
operating characteristic (ROC) curve analysis was used to determine
the MRCI which could predict the likelihood of occurrence of DMRE.
Results and Discussion: 43 patients (19 males and 24 females), with
median age 23.0 years (range 8.3-37.4 years), had medication
reconciliation performed at a median of 2 (range 1-6) encounters. The
median MRCI score was 41 (range 19-80). In total, medication
reconciliations were performed at 95 encounters. 30 (31.6%) of these
encounters had DMRE. Of these 30 DMRE, 11 (36.7%) involved
immunosuppressive drugs, 10 (33.3%) and 19 (63.3%) were patient-
and doctor-related errors respectively. 16 (37.2%) patients had at least
one DMRE. In these patients, the median number of DMRE per patient
was 1.5 (range 1-4). Binary logistic regression showed that male gender
(OR 7.8;95% CI 1.05-58.14) and higher MRCI (OR 1.08, 95% CI 1.01-
1.16) were associated with DMRE. There was no significant association
with age of patient, duration of ESRD, and patient educational status.
The area under the curve (AUC) for MRCI as a predictive factor for
the presence of DMRE was 0.78 (95% CI 0.64-0.92). An MRCI score
of 33 predicted the presence of DMRE with a sensitivity of 100%,
specificity of 44.4%, positive predictive value of 51.6% and negative
predictive value of 100%.

Conclusion: Male patients are at risk of DMRE, especially if the
medication regimen is complex with multiple medications and dosing.
MRCI was a good screening tool to identify patients at risk of DMRE.
National Kidney Foundation, Singapore
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Cytokine profiles in children after pediatric kidney
transplantation with acute cellular compared to chronic humoral
rejection and stabile patients

Nadja Borsum, Thurid Ahlenstiel-Grunow, Lars Pape.
Division of Pediatric Nephrology, Center for Child and Adolescent
Medicine, Hannover Medical School, Hannover, Germany.

Background: Actually, a diagnosis of acute cellular or chronic
humoral rejection after pediatric kidney transplantation (KTX) can
only be secured by graft biopsy. Until now, no blood biomarkers have
been determined that enable early diagnosis of these two entities. As
rejection episodes are associated with an adoption of B- and T-
cellular immunity, changes in plasma cytokines can be expected.
Patients and Method: Heparinized blood samples from 24 pediatric
kidney transplant patients (11 f, mean age 12.2 + 4.5 years) were
analyzed for interleukin (IL)-2, IL-4, IL-6, IL-10, IL-17A, TNFa und
IFNy by flow cytometric analysis (FACS Verse, CBA Human
Th1/Th2Th17 Cytokine Kit, BD Biosciences) at time of renal
protocol biopsy (6 months after KTX) or indication biopsy. The
results of 10 children with acute cellular rejection BANFF >1a (4 f,
mean age 13.8 £ 4.0 years) and 5 children with biopsy proven chronic
humoral rejection (3 f; mean age 13.5 + 3.5 years) have been
compared with those of 9 children with baseline creatinine and
normal protocol biopsy (4 f, mean age 9.6 + 4.8 years).

Results: In patients with acute rejection BANFF > 1a, IL-6
concentration was significantly higher (median: 7.85 pg/ml range:
4.87-13.81) than in the control group (median: 3.05 pg/ml range 1.56-
5.55, p=0.0007). In contrast, the IL-6 concentration in patients with
chronic humoral rejection was significant decreased (median 1.96
pg/ml range 1.03-2.42 ) compared to the control group (p=0.05) and
to the patients with acute rejection (p =0.0007). Measurements of IL-
10 concentration showed the same tendency: increased IL-10
concentrations could be detected in patients with acute rejection
(median 1.90 pg/ml range: 0.27-20.24 pg/ml, p=0.13) and decreased
levels of IL-10 in patients with chronic humoral rejection (median:
0.10 pg/ml, range: 0.00-1.80, p=0.88) compared to the control group
(median 0.85 pg/ml, range 0.04-6.86). For IL-2, IL-4, IL-17A, TNFa
and IFNy, no differences could be detected between the groups.
Conclusion: The cytokine-analyses in pediatric kidney recipients
resulted in elevated levels for IL-6 and IL-10 in children with biopsy
proven acute rejection BANFF > Ia compared to controls. In contrast,
patients with chronic humoral rejection showed low IL-6 and IL-10
levels. The differences in the IL-6 and IL-10 profile between acute
cellular rejection, chronic humoral rejection and controls could be a
useful marker to substantiate suspicion of rejection before biopsy.

370.1

Clinical impact of graft volume change after body weight
mismatched kidney transplantation: Based on data of
postoperative magnetic resonance volumetry

Mi-Hyeong Kim, Kang-Woong Jun, Hyun-Kyu Kim, Young-Hwa
Kim, Kyungjai Ko, Jeong-Kye Hwang, Sang-Dong Klm, Sun-Cheol
Park, In-Sung Moon, Ji-Il Kim.

Department of Surgery, College of Medicine, The Catholic University
of Korea, Seoul, Korea.

Introduction: Graft volume is an important prognostic factor after
kidney transplantation (KT) for representing nephron mass. Optimal
graft volume is relative to recipient. Several studies reported
preoperative graft volume measurement using CT or MR image,
however there is few report about a change of graft volume after KT.
We aimed to investigate the change of graft volume after KT between
donor and recipient with significant difference in body weight (BW)
and to analyze clinical impact of this change.

Methods: We retrospectively analyzed medical records of patients
who were undertaken living donor KT, from September 2009 to July
2014. Enrolled patients were divided into three groups according to
difference of BW between donor and recipient; EQUAL — BW
difference is less than 10kg, StoL (Small-to-Large) — small donor to
large recipient with BW difference over 10kg, LtoS (Large-to-Small)
- large donor to small recipient with BW difference over 10kg.
Donors took CT angiography to evaluate kidney volume
preoperatively. We measured real graft weight during the surgery.
Postoperative graft volume was assessed using MR angiography at
13th day after KT. To confirm a reliability of MR data, we compared
consistency of these three kinds of data and assessed graft volume
change after KT among three groups. We evaluated outcome on the
basis of MDRD-eGFR > 60ml/min/1.73m2 and serum creatinine <
1.5mg/dl.

Results: Total 236 patients were included this study. CT volume,
intraoperative weight and MR volume were well correlated and CT
volume was the least and MR volume was the greatest in most cases.
The increase of volume between MR and CT, the StoL group was
greatest with 41ml, in contrast to EQUAL and LtoS group was 20 and
27ml, and it was statistically significant. (p=0.004 and p<0.001,
respectively) The difference of volume between MR and CT had
wide variation in EQUAL and LtoS groups with negative and
positive values, while every cases of StoL group had positive value
(Figure 1).

StoL group, however, had worse graft function than LtoS group in
both MDRD-eGFR and serum creatinine (Figure 2).
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Discussion: MR angiography can give information about arterial
stenosis and perfusion defect which frequently failed to detect by
duplex ultrasonography. MR can find complications such as
lymphocele and hematoma seated in deep pelvic and retroperitoneal
space. This study gives additional information about graft volume, so
we planned to investigate usefulness of this data. Gadolinium using
MR evaluation is not nephrotoxic but can increase a risk of systemic
fibrosis in patient with impaired renal function. We concerned about
this, so we checked MR angiography on 13th postoperative day after
recipients getting recovered renal function.

Conclusions: Graft volume increment after KT does not mean an
increase of renal function, so it is not suitable to estimate graft
outcome.
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Long term, single centre experience with simultaneous aortoiliac
allogenic reconstruction and kidney transplantation

Tomas Marada', Tomas Rohal?, Libor Janousek!, Jiri Fronek!, Ondre;j
Viklicky?.

ITransplant Surgery, IKEM, Prague, Czech Republic; Department of
Nephrology, IKEM, Prague, Czech Republic.

Chronic renal failure is associated with accelerated atherosclerosis.
Servere aortoiliac atherosclerosis is often considered to be a relative
contraindication for kidney transplantation. In management of those
patients should be discussed possibility of simultaneous aortoiliac
reconstruction and kidney transplantation. We refer our 18-year
experience with aortoiliac reconstruction using fresh arterial allograft
and renal transplantation as one-stage procedure.

From 1997 till 2015 we collected data from 15 dialyzed patients treated
with aortoiliac arterial reconstruction with simultaneous kidney
transplantation. There were 11 men and 4 women with average age 53
+/- 8,6 years. Main reason of renal failure was chronic pyelonephritis
(47%). We performed 9 aortofemoral and 6 iliac reconstrunctions with
fresh arterial aortoiliac allograft as conduit for consecutive renal
transplantation. Mean CIT was 11,8 +/- 4,6 hours. Allograft and kidney
graft were obtained from the same brain dead donor. Average age of
donors was 33,8 +/- 11 years. Follow up was 2 till 18 years.

Patency of aortoiliac allogenic reconstruction was 100%. S-year patient
survival was 87%. 1 and 5 year graft survival was 87% resp. 73%.
Average serum creatinine in 1, 3, 6 months and one year after
transplantation was 156, 115, 137 resp. 123 umol/l. DGF was in 2 cases
(13%). Lower limb amputation was occured in 2 cases (13%). There
was no case of higher limb amputation.

Simultaneous aortoiliac reconstruction and kidney transplantation is
safe and useful advance in specific group of dialyzed patients with sever
aortoiliac atherosclerosis. Our experiences present succesful surgical
treatment of peripheral artery disease and renal failure in one-stage
procedure as a chance for patients excluded from an other transplant
centres.
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Laparoscopic donor nephrectomy: A comparison of
retroperitoneoscopic versus transperitoneoscopic approach

Zi Qin Ng!, Gabrielle Musk?, Bulang He'.

'WA Liver & Kidney Transplant Service, Sir Charles Gairdner
Hospital, Perth, Australia; 2Animal Care Service, University of
Western Australia, Perth, Australia.

Introduction: Laparoscopic donor nephrectomy has become the
standard of care for live kidney donors due to multiple benefits. The
techniques include Retroperitoneoscopic Approach (RA) and
Transperitoneoscopic Approach (TA). The aim of this study is to
determine the superiority of RA versus TA.

Materials and Methods: From January 2010 to December 2015, 93
live donor nephrectomies were performed without hand assistance with
both techniques. Of 93, 37 were RA (RA group) whereas 56 were TA
(TA group). Donor age ranged from 26 to 75 years (mean 51 years).
The variables of peri-operative complications, operative time, the
kidney warm ischaemic time (WIT) and length of hospital stay (LOS)
were analyzed. All patients received patient-control analgesia for the
first 24 hours after surgery. Oral analgesia was then administered. All
forms of analgesia were converted to a morphine equivalent for
comparison. The average recipient age was 40.3 years (2 to 83 years).
49 recipients underwent pre-emptive kidney transplantation. The graft
function and urological complications were also analyzed. P<0.05 is
considered significant.

Results: All donor nephrectomies were completed successfully with
no conversions. There was no blood transfusion and no intra-operative
complications were observed in either group. There was no significant
difference in operating time, graft WIT (5.3%1.5 vs 4+1.3 minutes),
LOS (3.5 £1.4 vs 3.5+1.1) and requirements for analgesia between RA
and TA. Three cases developed mild chyle leakage in the RA group and
recovered with conservative management. In the recipients, all kidneys
were transplanted successfully and followed-up for between 2 and 61
months. There was no delayed graft function or urine leakage in either
group. One recipient developed ureteric stenosis in TA group and
required surgical urinary tract reconstruction. Both the patient and graft
function recovered well. The mean creatinine level of recipients was
not different between the two groups at 1, 3 and 12 months post-
operatively.

Conclusion: RA delivers the same outcomes for donor and recipient
as TA. Most importantly, RA obviates the entrance into the intra-
abdominal cavity and disturbance of the bowel. Therefore, it ultimately
prevents the potential risk of adjacent organ injury whilst maintaining
a virgin abdomen for the donor.

370.4

The upper urinary tract urothelial carcinoma behaviors after
kidney transplantation in Taiwan

Chia-Shen Chien, Hao Lun Luo, Yen-Ta Chen, Yuan Tso Cheng,
Chou Shu Ling, Po-Hui Chiang.

Department of Urology, Kaohsiung Chang Gung Memorial Hospital,
Kaohsiung, Taiwan.

Purpose: To determine upper urinary tract urothelial carcinoma (UT-
UC) behavior in patients with end-stage renal disease (ESRD) after
kidney transplantation (KT).

Methods: From 2005 to 2012, 117 ESRD patients with localized UT-
UC underwent nephroureterectomy at our institution. We divide these
patients into two groups according to having had kidney transplantation
or not. Kaplan Meier survival plot and multivariate analysis were used
to evaluate whether kidney transplantation interfered with the UT-UC
outcome.

Results: The mean age was younger in ESRD with KT group
(p=0.001), but there was no difference in gender, smoking, or previous
bladder cancer history between these two groups. The pathological
features were more aggressive in group 1 compared with group 2 in
regard to incidence of carcinoma in situ (p=0.025) and multifocality
(p=0.001). Kidney transplantation did not interfere with the oncological
outcome of UT-UC in ESRD patients. There were no differences in
oncological outcome. 5-year metastasis free survival rate was
comparable.

Conclusions: In our sample, for patients with ESRD after kidney
transplantation, the postoperative onset of UT-UC was younger and the
pathological features were more aggressive. Standard surgical
intervention resulted in satisfactory and similar outcome as did ESRD.
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Comparison of baseline co-morbidity and mortality in living
donors — 10 year UK cohort study
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Introduction: Living kidney donation has significantly improved
recipient and graft survival world wide. With a move to increase these
numbers further, it becomes mandatory to have a better understanding
of the long term outcomes and risks of kidney donation.

Aim: To investigate the effect of baseline co-morbidity on all-cause
and mortality in kidney transplant living donors — 10 year follow up.
Methods: National Health Service and Blood and Transplant, U.K
(NHSBT), obtains informed consent from all patients undergoing a
transplant in the UK for continuing data collection and subsequent
analyses. The study protocol was reviewed and passed by the Renal
Registry (RR) projects advisory group, UK. From January 1, 2001 until
December 31, 2013 inclusive, all live kidney donors were included in
the study. No formal sample size estimate was produced for the study;
all eligible patients records were used. December 31, 2014 was
considered the study end, meaning that all patients had at least one year
of follow-up. Datasets, based on regular returns from individual
transplant centres across the UK, were obtained from NHSBT.
Results: There were 9750 live donor records available. All cause
mortality and baseline comorbidity was analysed. 9043 donors had no
baseline co morbid condition. The baseline comorbidities analysed were
kidney stones (9), microscopic haematuria (9), angina/ischemic heart
disease (6), CABG (4), CVA/TIA (5), hypertension (HT) (220), HT on
more than 3 medications (1), HT with left ventricular hypertrophy (12).
diabetes (2), depression (33), asthma (130), hypercholesterolemia (22)
and different BMI bands, BMI <18.5 (82), 18.5 -<25 (3208), 25-<30
(4270), 30-<35 (1449), 35-<40 (158), 40+ (28). There were 48 deaths
in total; out of which 2 had baseline HT (2/220), 3 had unspecified
comorbidities (3/258) ; and 43 deaths had occurred in the group which
had no baseline co-morbidities in the 10 year follow up period. Cox
proportional hazards regression modelling, showed no individual
baseline comorbidity or “any” combined baseline comorbidity to be a
significant predictor of mortality over the follow-up period.
Conclusion: There is no significant association between baseline co-
morbidities and mortality in living donors in the 10 year follow up UK
cohort study.
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Effectiveness of three-dimensional image analysis for surgical
simulation of living donor kidney transplantation with multiple
renal artery grafting
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Background: There are several strategies for the surgical management
of kidney transplantation with multiple renal arteries grafting in
different institutions. At our center, we have tried to reconstruct as many
side arteries as possible, particularly the inferior polar artery that is
responsible for ureter perfusion. Small side arteries, which are difficult
to reconstruct and perfuse less than 10% of the kidney graft, are
sacrificed. However, perfusion areas are based on subjective
observations during perfusion in bench surgery. This technique is not
very objective and reliable, and there is no available method to evaluate
the perfusion area for each renal artery in detail. In the present study,
we evaluated the perfusion area of each main and side artery involved
in multiple artery kidney grafting using a three-dimensional (3D) image
analysis system and determined the validity of the conventional rule
regarding the reconstruction of multiple renal arteries at our institution.
Methods: We enrolled 38 consecutive patients who had undergone
living kidney transplantation with multiple renal artery grafting. The
transplantation procedures were performed at Tokyo Medical
University Hachioji Medical Center between 2006 and 2015. All donors
underwent dynamic enhanced computed tomography (CT) before
transplantation for evaluation of the kidney graft. The CT images were
obtained using 64 multidetctor-row CT with a 1.25 mm interval. All
CT images were retrospectively analyzed using a 3D image analysis
system called Synapse Vincent® (Fuji Medical Systems, Inc., Tokyo,
Japan). The volume of the kidney, number of renal arteries, diameter
of each artery, and perfusion area for each artery [both volume (mL)
and proportion (%)] were assessed in detail. We used the following
reconstruction methods: conjoined, side-to-end, individual, simple
ligation, or a combination of them.

Results: All grafting procedures were performed using the left kidney
of donors. The number of renal arteries was two in 33 patients, three in
four, and four in one. The side arteries were classified according to the
individual anastomosis method used. There was no significant
difference in diameter among the side arteries (p = 0.062). The
perfusion area for side arteries was statistically equal among the
conjoined (42.5 mL, 24.2%), side-to-end (30.8 mL, 18.5%), and
individual methods (37.0 mL, 20.5%). On the other hand, the perfusion
area for the simply ligated side arteries was 10.3 mL, 6.1%; this was
significantly different from the areas obtained with other methods (p <
0.001). Considering it was less than 10%, it was concordant with our
arterial reconstruction rule. No artery-related complications were
observed in our study.

Conclusions: In living donor kidney transplantation, the advantage of
using a 3D image analysis system is an accurate visual display of the
construction of the renal artery, vein, and ureter and their relationships
before surgery. Furthermore, the perfusion area for each artery can be
calculated, and the necessity of arterial reconstruction can be predicted
preoperatively. These features will promote safe kidney transplantation
surgery without complications.

371.1

‘Which is the predictable values of post-transplant HCC
recurrence in patients received down staging therapy or bridging
therapy?

Seung Hwan Song, Jee Youn Lee, Su-Kyung Kwon, Jae Geun Lee ,
Juhan Lee, Dai Hoon Han, Gi Hong Choi, Soon Il Kim, Myoung Soo
Kim, Myoung Soo Kim, Dong Jin Joo.

Department of Surgery and The Research Institute for
Transplantation, Yonsei University College of Medicine, Seoul,
Korea.

Introduction: Liver transplantation (LT) is one of the best treatment
for small hepatocellular carcinoma (HCC) in patients with liver
cirrhosis. However, many patients do not have available donor. For that
reason, many patients received the bridging therapy such as TACE,
RFA, and surgical resection during the waiting LT. Furthermore, some
patients need the down staging therapy for LT. The aim of this study is
to evaluate the predictable values of recurrent HCC in patients received
other treatment modality before LT.

Methods: The 261 recipients with HCC who underwent liver
transplantation between January 2007 and December 2014 in Severance
hospital were retrospectively reviewed. Among 261 patients, 189
patients received the other treatment such as TACE, RFA,
chemotherapy, and surgical resection before LT.

The Results: The mean age of the HCC recurrence group was younger
than non-recurrence group (51.2 £ 6.1 vs 54.6 = 6.9, p<0.006). There
was no significant difference of the etiology of HCC between the
groups. The patients above Milan criteria showed a higher tumor
recurrence rate than those within Milan criteria in both diagnosis and
transplantation. In univariate analysis, Milan criteria at first diagnosis,
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Milan criteria at liver transplantation, AFP>200 ng/mL at first
diagnosis, AFP>200 ng/mL at liver transplantation, PIVKA>100
mAU/mL at liver transplantation affected HCC recurrence. In
multivariate analysis, Milan criteria at liver transplantation and
PIVKA>100 ng/mL at liver transplantation affected HCC recurrence.
(Odds ratio 3.632 and 5.245, respectively)

Conclusion: PIVKA >100 ng/mL and Milan criteria at transplantation
are predictable value of post-transplant HCC recurrence in patients
received down staging therapy or bridging therapy.

Abstracts S145

371.2

Ischemic cholangiopathy is the only biliary complication that
impacts outcome following donation after cardiac death liver
transplantation

Shiva Kumar.

Center for Liver Disease & Transplantation, Aurora St. Luke’s
Medical Center, Milwaukee, WI, USA &, Digestive Disease Institute,
Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates.

Donation after cardiac death (DCD) allografts offer the potential of
increasing the donor pool for liver transplantation (LT). However, their
utilization has been limited by concerns regarding increased morbidity
and mortality, primarily due to a higher incidence of biliary
complications (BC). A wide spectrum of BC has been reported to occur
following DCD LT. However, the relative impact of the various types
of BC on graft survival is unclear. Our aim was to determine the
frequency and relative impact of the various types of BC following
DCD LT on graft survival.

Consecutive patients undergoing LT at a single center over a 7 year
period from July 2007- Feb 2014 were included in the analysis. All
DCD procurements were done by the same team using standard
protocol. Patients undergoing DCD LT were compared to those
undergoing donation after brain death (DBD) LT during the same
period. The following variables were analyzed: donor age, warm and
cold ischemic time, recipient age, MELD score, HCV status, presence
of hepatocellular carcinoma (HCC). Ischemic cholangiopathy (IC) was
defined as diffuse strictures affecting the allograft biliary system in the
absence of hepatic artery thrombosis or stenosis. Modeling for the
impact of the various types of BC on graft loss was done to evaluate
for an interaction between DCD status and BC to see how they
influence graft loss. Categorical variables were analyzed using Chi-
square test and continuous variables using Student t-test. Time to event
comparison was performed using Kaplan-Meier method.

A total of 196 patients underwent LT during the study period. Among
these, 61 (33%) underwent DCD LT. The DCD and DBD groups were
comparable with respect to all baseline variables, except median MELD
at LT, which was higher in the DBD group (22.4 vs. 28; p<0.01).
Overall 56 (28.5%) patients developed BC. Among DCD recipients,
anastomotic stricture (AS; 42.9%) and bile leak (32.1%) were the
commonest type of BC. Others included IC (17.9%), biliary cast disease
(3.6%) and isolated intrahepatic small duct disease (3.5%).

Using competing risk analysis to determine incidence, there was trend
towards higher risk of BC at 1 year among DCD recipients (21.5% vs.
35.3%; p =0.10). Phreg Models looking at impact of BC on predicting
graft survival showed that BC was associated with an increased risk of
graft loss at 1 year in DCD compared to DBD recipients (DBD 0.9%
vs. DCD 7.8%; p = 0.02). Overall, patients undergoing DCD LT that
developed BC had a nearly 3-fold increased risk of graft loss compared
to DBD recipients. (HR (95% CI): 2.97 (1.42-6.23); p <0.01).
Modeling, using AS as a reference, to examine which types of BC may
increase risk for graft loss compared to others, showed that IC was the
only type BC associated with risk of graft loss following DCD LT. IC
had an almost 4-fold greater risk of graft loss than AS following DCD
LT (HR (95% CI): 3.92; 1.19-12.98, p=0.02).

Even though there is an increased frequency of BC after DCD LT, only
IC appears to adversely affect graft survival. The pathogenesis of IC in
DCD LT is unclear and is presumably due to the effects of warm
ischemia on the peribiliary vascular plexus. Strategies to lower the
likelihood of development of IC could significantly improve outcomes
following DCD LT.



S146 Transplantation = July 2016 = Volume 100 m Number 7S

www.transplantjournal.com

371.3

Impact of donation after cardiac death allografts on outcome
following simultaneous liver kidney transplantation

Shiva Kumar.

Center for Liver Disease & Transplantation, Aurora St. Luke’s
Medical Center, Milwaukee, W1, USA &, Digestive Disease Institute,
Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates.

Extended criteria donors, including donation after cardiac death (DCD)
organs, offer the potential of increasing the available donor pool in liver
transplantation (LT). Kidney dysfunction is common in patients with
liver failure awaiting transplantation. The number of simultaneous liver
kidney transplants (SLK) has increased substantially in the MELD era,
mandating the consideration of extended donor grafts for SLK,
including DCD. Although the use of DCD donor organs has been shown
to be a viable option for kidney transplantation, limited data is available
regarding outcomes of SLK using DCD donors. Our aim was to
compare outcomes following DCD and donation after brain death
(DBD) transplantation in patients undergoing SLK and to determine
predictors of outcome.

We performed a retrospective analysis of all liver transplants performed
over a 7 year period at a single center (July 2007 - Feb 2014), to
compare the outcomes of DCD SLK to DBD and determine the impact
of donor and recipient factors on allograft and patient survival. The
following donor and recipient variables were analyzed: donor age,
warm and cold ischemic time, recipient age, MELD score at LT,
hepatitis C (HCV) status, and presence of hepatocellular carcinoma
(HCC). Categorical variables were analyzed using Chi-square test and
continuous variables using Student’s t-test. Survival comparison was
performed using Kaplan-Meier method and multivariate analysis of
predictors of outcome using Cox regression method.

A total of 196 patients underwent liver transplantation over the study
period, of which 33 (20.2%) underwent SLK. All DCD procurements
were done by the same team of surgeons using standard protocol.
Among the SLK recipients, 23 (Group 1) and 10 patients (Group 2)
respectively received DBD and DCD allografts. The outcomes of these
two groups were retrospectively compared. The DCD and DBD
recipients were comparable with respect to age, gender, HCV status,
and presence of HCC. The median MELD score was significantly
higher in the DBD group (28 vs. 22.4; p less than 0.01). Liver allograft
survival was comparable between DBD and DCD LT recipients of SLK
(p= 0.82). Estimates for graft survival among the 2 groups were as
follows: 1 year (64% vs. 55.6%), 3 years (64% vs. 55.6%) and 5 years
(57.6% vs. 55.6%). Although there was a trend toward decreased graft
survival among DCD SLK recipients, this did not reach statistical
significance. Multivariable and univariate analysis identified DCD
recipients > 50 years old of HCV donors as the only predictor of
outcome among SLK recipients following DCD LT (Hazard Ratio (95%
CI): 5.08 (1.5-17.19); p = 0.0089).

DCD grafts offer the potential to safely expand the donor pool for
recipients of SLK without compromising liver allograft and patient
survival. Limiting DCD SLK transplants to non-HCYV recipients from
younger donors may enable further expansion of the donor pool without
compromising graft and patient survival. Although long-term outcomes
remain unclear, the utilization of DCD organs should be considered a
valid approach to safely expand the donor organ pool in the subset of
patients undergoing SLK.

371.4

Ex vivo subnormothermic oxygenated liver perfusion just before
liver transplantation from non-heart-beating donors might
improve graft viability, in pig model

Yuta Kakizaki, Shigehito Miyagi, Kenji Shimizu, Hiroyuki Kumata,
Muneyuki Matsumura, Yuki Miyazaki, Kengo Fukuoka, Satomi
Suzuki Uematsu, Yasuyuki Hara, Chikashi Nakanishi, Naoki
Kawagishi, Noriaki Ohuchi.

Division of Advanced Surgical Science and Technology, Graduate
School of Medicine, Tohoku University, Sendai, Japan.

Introduction: The shortage of donors has become a big problem. Liver
transplantation (LTx) from non-heart-beating donor (NHBD) is an
effective way to enlarge donor source. However, primary graft non-
function and some complications are often caused. We previously
reported that short oxygenated warm perfusion (SOWP) before cold
storage improved graft function and survival in rat model of marginal
donors. In this study, we investigated the effectiveness of short-term
subnormothermic oxygenated perfusion just before LTx from NHBD
in pigs.

Objectives: The aim of this study is to investigate the effect of
subnormothermic oxygenated liver perfusion just before LTx from
NHBD:s.

Materials and Methods: White landrace pigs, weighing 25-30kg,
underwent LTx. Pigs were divided into three groups: (1) the heart-
beating (HB) group (n = 5), whose livers were retrieved from HB
donors and after 4 hours cold storage in UW solution, grafts were
transplanted; (2) the NHB group (n = 5), whose livers were retrieved
20 minutes after cardiac arrest and after 4 hours cold storage, grafts
were transplanted; and (3) the ex vivo liver perfusion (EVLP) group (n
= 3), whose livers were retrieved the same manner as the NHB group
and after 4 hours cold storage, those grafts were perfused by
subnormothermic  oxygenated Krebs-Henseleit buffer (room
temperature about 25°C, 10-15cmH20 for 30 minutes in dripping
manner, not machine perfusion. The grafts were transplanted
orthotopically.

Results and Discussion: In the HB group, all five recipients survived
for more than seven days but in the NHB group, all five cases died
within 24 hours. In the EVLP group, two recipients survived for more
than seven days and one recipient survived five days. The survival rate
was significantly better in the EVLP group than that in the NHB group
(p =0.0082, Kaplan-Meier log-rank test). On the other hand, aspartate
aminotransferase (AST) in the EVLP group was significantly higher
than that in the HB group until 3 postoperative day (POD), but there
were no significant differences between those two groups in 7 POD.
On the historical examination, the EVLP group in 7 POD showed well-
preserved sinusoidal endothelial cells.

Ischemia-reperfusion injury causes AST elevation in the EVLP group
until 3 POD. However, Subnormothermic oxygenated perfusion does
not cause graft failure and might be considered to reduce oxygen
consumption and allow a minimum level of cellular metabolic activity,
which leads to protect sinusoidal endothelial cells and support the
recovery of microcirculation.

Conclusion: Ex vivo subnormothermic oxygenated perfusion just
before liver transplantation might improve graft function and the
survival rate.
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ABO incompatible dual graft living donor liver transplantation

Jae Hyun Kwon, Sung-Gyu Lee, Shin Hwang, Ki-Hun Kim, Chul-
Soo Ahn, Deok-Bog Moon, Tae-Yong Ha, Gi-Won Song,
Dong-Hwan Jung, Gil-Chun Park, Jee Yeon Kim, Min Kyu Sung.
Division of Hepatobiliary Surgery and Liver Transplantation,
Department of Surgery, Asan Medical Center , Seoul, Korea.

Introduction: ABO blood group compatibility has been regarded as
an essential prerequisite for successful adult LDLT. However, the
result of ABO-incompatible (ABOi) LDLT has been remarkably
improved owing to novel strategies for overcoming ABO blood group
barrier. In this report, we adopted the strategies for overcoming ABO-
blood group barrier in dual graft LDLT to cope with
ABO-incompatibility and small-for-size graft syndrome.

Method: From January 1, 2008, to July 31, 2014, 17 patients
underwent dual graft LDLT by using ABOi and ABO-compatible
(ABOc) graft combination and 10 patients received both of dual graft
from ABOi donors. Clinical data were collected prospectively and
analyzed retrospectively. Regeneration rate of each graft was
evaluated and calculated by computed tomography (CT) volumetry.
Results: Mean graft-to-recipient weight ratio (GRWR) was 1.0%. All
17 patients who received combination of ABOc and ABOi grafts
were survived and mean follow-up period was 50.3 months. One
mortality occured in ABOI dual graft LDLT group during mean
follow-up period of 30.6 months. Biliary complications showed no
significant difference (p=0.365) between ABOc and ABOi grafts.
Regeneration rate of each graft for 1 month, 6 months, and 1 year
after transplantation were similar between ABOc and ABOi grafts
(p=0.215, 0.158, and 0.340, respectively).

Conclusions: There was no episode of antibody-mediated rejection
and biliary complication associated with ABO incompatibility. Dual
graft LDLT with ABOi and ABOc graft combination can be the
feasible solution for overcoming both ABO-blood group barrier and
small-for-size graft syndrome simultaneously.
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Inflammation-based prognostic score in living donor liver
transplantation for hepatocellular carcinoma

Norifumi Harimoto, Tomoharu Yoshizumi, Shinji Itoh, Toru Ikegami,
Hideaki Uchiyama, Tetsuo Ikeda, Yuji Soejima, Yoshihiko Machara.
Department of Surgery and Science, Graduate School of Medical
Sciences, Kyushu University, Fukuoka, Japan.

Background: Some inflammation-based prognostic score has been
attracting attention as a prognostic factor of malignant tumor, such as
neutrophils / lymphocyte ratio (NLR), platelet / lymphocyte ratio
(PLR), modified Glasgow Prognostic Score (mGPS), Prognostic
Nutritional Index (PNI). We previously reported that the NLR is useful
to properly assess the patient without decreasing the long-term survival
after Living donor liver transplantation (LDLT). We investigated the
significance of inflammation-based prognostic score in (LDLT for
Hepatocellular carcinoma (HCC).

Methods: Among 213 cases who underwent LDLT for HCC from 1997
until May 2015, 11 cases who died within three months were excluded.
Outcomes in 190 patients who has an observation period for more than
6 months were analyzed retrospectively. DFS (disease-free survival)
rates after LDLT were calculated, and we divided into the recurrence
group and the non-recurrence group and compares NLR, PLR, PNI and
mGPS. The risk factors for tumor recurrence were identified in
univariate and multivariate analysis.

Results and Discussion: Recurrence we have observed in 28 cases
(14.7%). The 1-, 3-, and 5-year DFS rates after LDLT were 92.7%,
85.9%, and 85.1%, respectively. NLR, PLR was significantly higher in
the recurrence group. NLR is AUC 0.647, sensitivity 64.29%, and
specificity 66.07% of the cut-off 2.66. PLR is AUC 0.704, sensitivity
85.71%, specificity 53.85% of the cut-off 70.44. Univariate analysis
showed that DFS was poor significantly prognosis in alpha-fetoprotein
concentration >300 ng/ml, DCP concentration >300 mAU/ml,
NLR>2.66, PLR>70.44, Platelet count>4x104/ul, CRP>0.27mg/dl,
tumor number >5, tumor size >5 ¢cm, duration of last treatment of HCC
to LDLT <3 months, biolobar distribution and exceeding Milan criteria.
Multivariate analysis showed that DCP concentration >300 mAU/ml,
NLR>2.66, duration from last treatment to LDLT <3 months were the
independent predictor of DFS. Among preoperative factor of
inflammation-based prognostic score, NLR was the independent
predictor of DFS.

Conclusion: Preoperative NLR in LDLT for HCC is useful as a
recurrence predictor.
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Significant changes in the organ donor pool over the last 10
years: Donors from anoxic cause of death (COD) more than
double which includes a 300% increase in donors with a drug
overdose

Richard Hasz, Howard Nathan, Sharon West.
Gift of Life Donor Program, Philadelphia, PA, United States.

Purpose: This study characterizes one OPO’s expanding anoxic donor
pool and donation outcomes over a 10 year period.

Methods: Characteristics examined: cause (COD) and mechanism of
death (MOD), age, sex, race, and driver’s license designation status.
We also examined the outcomes: potential donors, actual donors, and
donation rates (actual donors as a percentage of potential donors
identified).

Results:

Discussion: There has been a significant increase in both the proportion
(32% vs 53%) and number (264 vs 460, 74% increase) of potential
donors with anoxic COD. Actual donors also increased in similar
proportion (26% vs 51%) and volume (104 vs 244, 134% increase).
These increases were driven primarily by an increase in cardiovascular
(+60%) and drug overdose (+219%) MOD in anoxic potential donors.
Conversion rates in anoxic deaths increased from 39% to 53 % over
the 10 year period. Additionally a higher conversion rate was seen in
drug overdose MOD vs cardiovascular MOD in both time periods.
Potential donors with MOD of drug overdose were more likely to be
donor designated, Caucasian and younger.

Conclusion: Organ donors from anoxic COD more than doubled in a
ten year period and make up the majority of the organ donor pool. OPOs
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need to continually evaluate changes in the donor pool to optimize
donation outcomes and to effectively manage donors with anoxic COD.
Many of the potential donors with anoxic COD are cared for in
medical/cardiac ICUs and require intense evaluation due to comorbities
such as HTN, diabetes, and PHS high risk behavior. OPO should make
continued efforts to increase conversion rates in the expanding pool of
anoxic COD potential donors.
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Can knowledge and attitudes of critical care professionals
influence organ donation? - A Malaysian perspective

James William Foong Zhi Wei', Wei Loon Oo!, Jea Sheng Ong!,
Mohammad Moshaddeque Hossain?, Nirmala Devi Baskaran®, Hasdy
Haron*, Yuzana Yusop*, Lela Mansor*, Raghu Varadarajan'.
'Department of Surgery, Perdana University - Royal College of
Surgeons in Ireland, Serdang Selangor, Malaysia; *Department of
Epidemiology and Public Health, Perdana University - Royal College
of Surgeons in Ireland, Serdang Selangor, Malaysia; *Department of
Nephrology, Hospital Kuala Lumpur, Kuala Lumpur, Malaysia;
“National Transplant Resource Centre, Kuala Lumpur, Malaysia.

Background: Malaysian organ donation (OD) rates are amongst
world’s lowest. Whether critical care professionals’ (CCPs) knowledge
and attitudes relate to brain death (BD), OD and organ transplantation
(OT) underlie these low rates remain unstudied.

Objective: Whether tertiary hospital CCPs’ knowledge and attitudes
related to BD, OD and OT influence decision to offer OD to families
of BD patients and CCPs willingness to donate organs.

Methods: Doctors and nurses in the emergency & neurology
departments and general & neurosurgical ICUs were surveyed using a
validated questionnaire containing 25 knowledge and 16 attitude
questions. Sociodemographic data were collected. Data analysed using
Stata 14.1 to assess whether sociodemographic, knowledge and attitude
variables were associated with respondents’ inclination to offer OD and
their willingness to donate.

Results: 413 (73%) of 565 participants responded; 163 (39%) doctors
& 250 (61%) nurses. Inclination to offer OD associated with BD
knowledge tertiles, p<0.001. BD knowledge scores in 3rd and 2nd
tertiles (higher scores) had higher inclination to offer OD than 1st tertile
(95% vs 76% vs 65%, p<0.001). Inclination to offer OD associated with
OD knowledge scores, p<0.001. Of 359 CCPs convinced of BD, 79%
inclined to offer OD compared with 43% of 7 unconvinced
counterparts, p=0.001. Of 324 CCPs who believed OT is a good form
of treatment, 82% inclined to offer OD compared to 55% of 31 who
did not believe in OT, p<0.001. Of 290 CCPs who would accept an
organ themselves, 82% inclined to offer OD compared with 54% of 43
who would not accept an organ, p<0.001. CCPs unsure of whether their
religion objected to deceased OD were less inclined to offer OD
(OR=0.46, 95% ClI, 0.24-0.91, p<0.026). Chinese (96%) had highest
inclination to offer OD followed by Indians (90%), Malays (70%),
p<0.001.

Willingness to donate was associated with BD knowledge scores (OR
1.21,95% CI, 1.11-1.31, p<0.001) and OD knowledge score (OR 1.13,
95% CI, 0.99-1.27, p=0.05 ). Of 358 CCPs convinced of BD, 72.4%
were willing to donate compared with 28.6% of 7 unconvinced
counterparts, p<0.001. Of 324 (79.2%) respondents who believed OT
is a good form of treatment, 236 (72.8%) were willing to donate
compared with 15 (48.4%) who did not believe in OT, p<0.001. 289
(70.5%) of all HCWs would accept an organ themselves of which 225
(77.9%) were willing to donate compared with 48.8% of 43
counterparts who would not accept an organ (p <0.001). CCPs unsure
of whether their religion objected to deceased OD were less willing to
donate (OR=0.23, 95% CI, 0.12-0.46, p<0.001). Indians (89.8%) had
the highest willingness to donate followed by Chinese (86.0%), Malays
(60.8%, p<0.001).

Conclusion: Among tertiary hospital CCPs, both knowledge and
attitude were associated with inclination to offer OD and willingness
to donate organs. Efforts to increase knowledge with changes in
attitude may improve organ donation rates.
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Eye donation in Hong Kong: attitudes of family members of
deceased patients

Allie Lee?, Amanda Luk', Jessie Lau!, Karen Lam', Catherine Wong!',
Victoria Wong?.
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Kong Eye Hospital, Hospital Authority, Hong Kong, Hong Kong.

Introduction: Cornea transplantation is important in restoring vision
among patients with corneal diseases. In Hong Kong, there has been a
long-standing shortage of cornea. Under the Hospital Authority (HA),
465 patients are waiting for cornea transplants as of 2014. However,
the annual average of donated corneas were approximately 240 over
the last 10 years.
Informed consent from family members of a potential deceased donor
is mandatory for eye donation in Hong Kong. To enhance eye donation
in Hong Kong, we need to understand patient and family factors
contributing to organ donation.
Objectives:
* To describe the trends in familial consent for eye donation from 2008
to 2014
* To understand attitudes of the families: reasons for consent and refusal
» To identify factors affecting familial consent in eye donation
Methodology: This is a collaboration between the HA Eye Bank and
the Hong Kong Eye Hospital. Family members of potential donors
approached by Eye Donation Coordinators from 2008 to 2014 were
included. Reasons for consent and refusal, sociodemographics of the
deceased and the family member approached were reviewed. The data
acquired was summarized using descriptive statistics. Multiple logistic
regression was employed to examine determinants for donation among
individuals approached from 2013 to 2014.
Results and Outcomes: From 2008 to 2014, a total of 1740 cases were
identified. The overall consent rate was 36.8% and the consent rate did
not significantly change throughout the years (p=0.237).
Among families who consented to donation, the most common reason
was “the wish to help others” (86.0%), followed by “respect deceased’s
choice” (12.6%). Regarding reasons for refusal, the most common was
“traditional Chinese culture to keep the body intact” (42.7%), and other
reasons included communication problems (e.g. lack of expressed wish
of the deceased or consensus in the family) and beliefs of the family
(e.g. fear of donation bringing more sufferings or disfigurement to the
deceased, mistrust of hospital).
Among 628 patients from 2013 to 2014, 22 patients (3.5%) were
registered donors and all family members of registered donors
consented to organ donation. Moreover, family members of the
decreased were more likely to consent to eye donation when the
deceased was female (OR 1.47, p=0.03), with a do-not-resuscitate
(DNR) order (OR 2.20, p<0.001) and was admitted to oncology or
palliative wards (OR 2.12, p=0.05).
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Knowledge and attitudes regarding brain death and organ
donation among young males in the northeastern Thailand
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Introduction: The organ donation rate in Thailand was remarkably low
with only 3.2 deceased donors per 1,000,000 populations in 2015.
Public understanding regarding brain death, organ donation and
transplantation affects organ donor rates and the peoples’ willingness
to donate. The northeastern part of Thailand has the highest deceased
organ donation rate in the country. However, there has been little
research done to determine public perception of brain death and organ
donation in this region. So, the answered questionnaires were reviewed
to identify any misunderstanding or negative attitudes in local people.
Materials and Methods: The organ donation campaign exhibition was
shown in 15 locations throughout 3 provinces in the northeastern
Thailand from July 1st to December 31st 2012. This exhibition was
arranged by the Organ Transplantation Unit, Faculty of Medicine, Khon
Kaen University. The participants were mostly young male government
officers were asked to fill out a self-response questionnaire before
receiving correct information about organ donation and brain death
policy from well-trained officers.

Results and Discussion: There were total 775 subjects who took the
survey. 99.4 % were male and 99.2% were between 19-30 years old.
Importantly, 54.3% did not feel that brain death truly defined death and
36.3% thought that brain dead patients could recover. 14.8% believed
that organ donation could cause disability in the next life and 29.2 %
expressed fears that the donated organs may be sold. 26.5 % felt organ
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donation is not justified in their religious principles. Critically, our
results showed that a high percentage of subject did not trust the
donation process, believing it to be a waste of time as well as it might
lessen therapeutic willing from physician when the patients turn to the
potential donors. Unfortunately, the percentage of subjects in our survey
who believed that organ donation could result in organ trafficking
(52.7%) was even larger than that shown in the previous survey
published in 2002 (34.3%).

Conclusion: While many Thais patients have benefitted from organ
transplantation, there is a substantial number of people who has a
chance to be organ donors still lack of knowledge about the process,
which forms a significant barrier to organ donation.

Somboon Thienthong, MD
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For the purpose of implementing the Regulations on Human Organ
Transplantation and the Regulations on Procurement and Distribution
of Organ Donation promulgated by National Health and Family
Planning Commission of China (NHFPCC) in August 2013, promoting
China Donation after Citizen’s Death (CDCD) and realizing healthy,
ethical and scientific development of organ transplantation, the National
Organ Donation and Transplantation Committee (NODTC) establishes
China Organ Procurement Organization Alliance (COPO). COPO
strictly abide by the Regulations on Human Organ Transplantation and
regulations on organ donation and transplantation; devote itself to
industrial management of Organ Procurement Organization (OPO) and
scientific norms of CDCD and transplantation, and guarantee that
citizen’s organ donation is the only source of organ transplantation.
COPO is divided into seven regions based on the current situation and
geographical factors of organ donation and transplantation in China.
COPO responsibilities including: work out the trial measures for
industrial norms and scientific management of organ procurement and
living related organ procurement; work out a scientific rescue procedure
of CDCD donor, a scientific quality assessment system of donated
organs and formulate scientific norms of organ procurement; organize
industrial experts to work out admittance criteria of OPO staff, OPO
responsibilities, application qualifications of OPO medical institute,
necessary facility standards of OPO operation and formulate OPO
development and quality control standard; organize experts to account
necessary costs of organ donation and procurement, and work out
charging standard of principle and guidance fee; work out scientific
norms and management measures of coordination and operation
between OPO and transplant hospital, as well as service scope of OPO
and operation code and norms of transplant hospital. A scientific OPO
function and management mechanism has been found in China.
Medical institute with organ transplantation qualification shall sign a
contract with an OPO-qualified medical institute. OPO shall be
responsible for organ procurement and ensure that the transplant
hospital has priority in using the organ donated, and the transplant
hospital shall pay related costs on organ donation and procurement to
OPO. Besides, OPO shall sign an agreement with potential organ
donation medical institutes and pay for the costs on donor’s rescue and
maintenance to medical institutes of successful organ donation. Until
2016.01.29 in China, 65837 citizens have registered to be donation
volunteers; 16707 organ failure patients have been cured by the organ
retrieved from the 6171 successful donation cases. COPO is playing an
important role in management of organ procurement in China and
prompt the work of China organ donation after citizens’ death.
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Outcomes of kidney transplantation using kidneys from
expanded criteria donors and donors with acute kidney injury in
Thailand

North Techawathanawanna.
Kidney Transplant Institute, Praram 9 Hospital, Bangkok, Thailand.

Background: Deceased-donor kidney transplantation using kidneys
from expanded criteria donors and donors with acute kidney injury are
increasingly utilized in many countries, including Thailand, due to
organ shortage. The short-term and long-term outcomes in our country
are still not well described.

Methods: We reviewed our database of cadaveric kidney transplants
from January 1997 through December 2015, comparing the outcomes
of transplantation of kidneys from expanded criteria donors (ECD
group, 41 cases), donors with acute kidney injury (AKI group, 63 cases)
and standard criteria donors (SCD group, 42 cases). Baseline
characteristics of donors and recipients were correlated with short-term
and long-term graft function.

Results: One-year graft survivals were 92.68%, 100%, and 100% in
ECD, AKI, and SCD group, respectively. Mean five-year estimated
glomerular filtration rates were 40.83, 55.29, and 58.99 ml/minute in
ECD, AKI, and SCD group, respectively. Risk factors for decreased
graft survival included the ECD group and the number of hemodialysis
sessions required within the first few weeks after transplantation. Risk
factors for decreased glomerular filtration rate included the ECD group,
and age of the donor.

Conclusions: Kidneys from donors with acute kidney injury can
potentially be used for transplantation with equivalent outcomes to
standard criteria donors. ECD kidneys had satisfactory but inferior
short-term and long-term graft outcomes.

373.1

Expression of three allogeneic MHC Class I in recipient liver
significantly prolongs survival of fully-allogeneic vascularised
cardiac allografts
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Background and Aim: In previous studies, AAV-mediated gene
transfer of a single mismatched donor MHC class I molecule (K¢ or K)
to C57BL/6 or B10.BR recipient liver respectively induced tolerance
to skin grafts expressing the same mismatched MHCI molecule.
However, such survival is not extended to fully mismatched skin or
heart grafts. Tolerance induction may require expression of all
mismatched MHC molecules (3 class I and 2 class II). To facilitate
expression of multiple MHCI in recipient liver, we created a construct
in which the three d-haplotype heavy chains DY, L¢ and K¢ were
separated by an F2A linker (DaLeK), and then determined the effect of
administration of this vector upon heart graft survival.

Methods: DaleK was packaged into a liver-specific rAAV2/8 vector.
Fully-allogeneic hearts from DBA/2 (H-2d) were transplanted into
C57BL/6 (H-2b) at either d7 or d14 post-inoculation.

Results: Administration of 5x10" vector genome copies AAV-DaLeK
to C57BL/6 mice yielded strong expression of Dd, Ld and Kd on
hepatocytes. Expression was enhanced by co-transduction with a vector
encoding B2 microglobulin, ALT levels remained normal and no
inflammatory infiltrates were detected. Survival of DBA/2 hearts
transplanted into AAV-DaLeK treated mice was prolonged from a MST
of 7 days to 23 days. Administration of a control vector did not alter
survival (figure). Rejected grafts showed a mixed inflammatory
infiltrate with damage to blood vessels but without cardiac myocyte
necrosis. Cardiac myocytes of DBA/2 hearts express only class I
whereas vascular endothelium expresses MHC class I and I1.
Conclusion: AAV-Dal.eK permits expression of multiple MHCI from
a single vector, and its administration significantly prolongs survival
of fully-allogeneic heart transplants. A combination of AAV-Dal ek with
vectors expressing CIITA and/or allogeneic MHC class Il may produce
tolerance to fully-allogeneic grafts.
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Heightened expression of HLA-DQB2 and HLA-DPBI1 genes in
pre-implantation kidney biopsies is associated with poor graft
function
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de Sao Paulo, Sao Paulo, Brazil.

Introduction: In a previous gene expression microarray investigation
in pre-implantation biopsies (PIB) from kidneys of deceased donors
(DD) we showed, for the first time, association between increased
expression of HLA class II genes in PIB and poor graft function at 1
year post-transplant (1y post-Tx). This study was conducted in 51 PIB,
with the GeneChip® Human Gene 1.0 ST Array, Affymetrix, and the
expression of all HLA class II genes, but particularly of HLA-DQB1
(p=0.0001), DQB2 (p=0.0003) and DPB1 (p=0.0007) was higher in
PIB of grafts that presented eGFR (estimated glomerular filtration rate,
calculated with the abbreviated MDRD formula) < 58.9 L/min (median
value for the group) at 1y post-Tx. In the present study, we sought to
validate, in a different cohort and by quantitative PCR (qPCR), the
relationship between expression of HLA-DQB1, DQB2 and DPB1 and
poor graft function.

Materials and Methods: This prospective single-center study included
38 PIB from transplants with DD, performed in 2014 and 2015, in low
immunological risk adult recipients who received triple
immunosuppressive therapy (a calcineurin inhibitor combined with
prednisone and either azathioprine or mycophenolic acid) plus
induction with thymoglobulin. The 19 transplants with eGFR < 51.0
mL/min (median of the group) at 6 months post-Tx comprised the poor
graft function group. The expression of HLA-DQB2 and HLA-DPB1
was determined by qPCR (TagMan® assays, Applied Biosystems).
HLA-DQBI expression could not be tested due to the lack of TagMan®
assays able to detect transcripts of most of the HLA-DQBI alleles. The
TATA-binding protein (TBP) gene was used as internal control.
Relative expression units (RU) were determined with the 2-A ACt
method and were compared by the Mann-Whitney test.

Results: Both genes presented higher expression in cases with 6-month
eGFR < 51.0 mL/min: 2.82 vs 1.01RU, for HLA-DQB2, p=0.04; 1.57
vs 1.00 RU, for HLA-DPB1, p=0.008.

Conclusions: Since there was a highly significant correlation
(Spearman correlation test, p=1.55¢-007) between the eGFR at 6
months and at 1 y post-Tx in the patients that were included in the
previous microarray study, we considered that we have validated the
results even if we had to use, in the present cohort, the graft function at
6 months as the end-point, since not all the patients had reached the 1-
y post-Tx follow-up at the time of this analysis. A particularly
interesting finding of our work was the confirmation of the differential
expression of HLA-DQB2, a poorly polymorphic gene, with unknown
function, and whose expression has only been so far described in
epidermal Langerhans cells (Lenormand et al, 2012). The increased
expression of HLA-DPBI in PIB as an early marker of poor later graft
function is consistent with the assumption that heightened expression
of HLA genes contributes to increase allograft immunogenicity and
consequently affects the long-term graft function and survival.
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Improving perfusion fluid for the next generation of transplants:
Identifying agents that lower cellular oxygen consumption and
reduce tissue hypoxia
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Introduction: As the need for transplantation increases, the boundaries
of what is a marginal organ is being pushed further back. The
development of appropriate perfusion fluid has greatly helped in
maximising available organs through reducing the effects of
unavoidable tissue hypoxia. We believe we can improve this further.
Materials and Methods: Four colorectal cancer cell lines
(COLO320DM, DLDI1, HCT116 and HT29) and a non-transformed cell
line (MRC5) were investigated. Clonogenic and cytotoxicity assays of
arange of agents were used to determine sub-lethal concentrations. The
oxygen consumption, mitochondrial and glycolytic function of treated
cells were assessed with the XF96 Analyser. Flow cytometry, gene
array, western blot and high-performance liquid chromatography
(HPLC) were performed to delineate mechanisms of action. The most
responsive cell lines and promising agents were progressed to spheroids
for 3D hypoxia modelling and then advanced to in vivo and
radiosensitivity testing. In vivo tissue hypoxia analysis was achieved
with the in vivo imaging system (IVIS).

Results: The oxygen consumption of all cell lines were markedly
reduced with a number of the agents. DLD1 and MRCS5 cell lines
showed the greatest balance of toxicity resistance and reduction in
oxygen consumption. Hypoxia imaging of the subsequent spheroids
further demonstrated a reduction in hypoxia consistent with drug
induced decrease in oxygen consumption. This was further replicated
in the xenografts resulting in improved radiosensitivity (see Figure 1).

Discussion: A variety of agents originally identified through our studies
on improving tumour hypoxia have shown a reduction in oxygen
consumption in malignant and non-malignant cells alike, which has
been demonstrated to lead to an increase in oxygen availability and
hypoxia improvement. This has been shown in monolayer and 3D in
vitro models. We hypothesise that by reducing cellular oxygen
consumption, cells will be able to withstand hypoxia for a greater period
of time and thus lengthen the preservation period. If the data shown in
our work in cancer can be replicated in the transplant setting, we can
potentially increase the donor pool by enhancing the preservation
period of an organ. Ultimately, this will help reduce the waiting time
for patients and improve morbidity.

Conclusion: The preservation period of an organ can potentially be
increased through using agents that reduce oxygen consumption. This
will improve graft function and increase the donor pool.
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Long-term survival of human stem cell-derived insulin producing
cells (SCIPCs) transplanted to the subcutaneous space in a
diabetic murine model
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Introduction: Recent improvements in stem cell differentiation
protocols now allow for reliable production of human Stem-Cell-
derived Insulin-Producing Cells (SCIPCs), which mimic the functional
properties of human beta cells and represent an unlimited supply of
cells for the treatment of Type 1 diabetes. Selection of an appropriate
transplant site will be important for human translation, favoring a site
which allows for graft monitoring and retrievability in the case of cell
de-differentiation and tumor formation. The subcutaneous space
provides ease of graft monitoring and an abundance of space, but prior
pre-clinical efforts have demonstrated poor graft survival attributable
to the relative hypoxia of the subcutaneous tissue. Our group has
demonstrated long-term survival of subcutaneous SCIPC transplants.
We have also attempted to induce prevascularization of the islet bed
prior to SCIPC transplantation by pre-implantation of a thin-film
polymer disc, to further optimize graft survival.

Materials and Methods: Prevascularization of a subcutaneous
transplant site was achieved by implantation of a 1.5cm-diameter
polycaprolactone (PCL) or polypropylene (PP) thin-film disc to the
dorsum of NSG mice for a duration of 10-21 days. At time of transplant,
thin-film discs were explanted and 2-3 million SCIPCs were delivered
to prevascularized sites (PCL = 6, PP = 6) or to naive NSG mice as
controls (n=3; Figure 1). SCIPCs were differentiated as described
previously!'l, with constitutive expression of firefly luciferase by this

www.transplantjournal.com

reporter line allowing for in vivo real-time bioluminescence imaging
of viability. SCIPC grafts were serially imaged for viability up to 6
weeks post-transplant for evidence of graft viability.

Results: SCIPCs transplanted to the subcutaneous space showed long-
term viability, as assessed by luciferase bioluminescence imaging.
Prevascularization of the subcutaneous space with PCL or PP showed
a trend toward improved graft survival (p=0.058 and 0.087,
respectively), while no significant difference was seen between use of
PCL versus PP thin-film discs for prevascularization (p= 0.690).
Conclusion: Prevascularization of the subcutaneous space by pre-
implantation of a thin-film polymer disc may improve SCIPC viability
as one mechanism to overcome the hypoxic milieu of the subcutaneous
space. Studies are ongoing to further optimize graft survival and to
assess impact of prevascularization on graft function.
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Secretory leukocyte proteinase inhibitor: A biomarker for acute
kidney injury has a protective role in kidney transplantation
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Secretory leukocyte protease inhibitor (SLPI) is a serine protease
inhibitor produced mainly by epithelial cells. It has anti-inflammatory
and antimicrobial activity, and enhances wound healing. Recently, it
has been proposed that SLPI could be a novel biomarker for acute
kidney injury!'l. In fact, we have found that kidney transplanted patients
had higher serum values compare with healthy donor (p< 0.0001).
The aim of the present study was to assess a putative activity of SLPI
on human kidney epithelial cells and lymphocyte proliferation. First,
the activity of SLPI on kidney epithelial cell apoptosis was determined
by in vitro culture human proximal tubular epithelial cell line (HK-2)
under serum starving conditions or by treating the cells with FK506, in
the presence of SLPI (40 ng/ml). Apoptosis was examined by flow
cytometry with annexin V/propidium iodide and MTT assays. Either
FK506 or serum starving conditions induced a high degree of apoptosis.
However, when cells were incubated with SLPI, the apoptosis induced
by both treatments were statistically reduced in both apoptosis assays.
Next, lymphocyte proliferation were assessed by culture human
peripheral blood mononuclear cells (PBMCs) derived from healthy
dnors or kidney transplant patients. Cell proliferation was induced with
phytohemagglutinin (PHA), in the presence or absence of SLPI for 5
days. Then cells were labeled with 3H-thymidine, harvested and
counted in a beta-counter. Cells derived from either healthy donors or
transplanted patients, treated with PHA + SLPI showed lower
proliferation index compared with those treated with PHA alone.
These results prove that SLPI has a protective role on epithelial kidney
cells and favors the immunossupresive activity by decreasing
lymphocyte cell proliferation. Furthermore, we can speculate that the
objective of high level of SLPI observed in transplant patients tend to
both protect the kidney cells from the noxa and control the immune
response in order to reduce the kidney injury by the allogeneic immune
response.
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Clinical studies link memory T cells with type 1 diabetes (T1D). A
recent trial in new onset patients has shown preserved insulin secretion
in those treated with a drug that targets memory T cells. In initial studies
we have shown a considerable frequency of memory T cells in the
insulitis lesions of pancreata from SPK (simultaneous-pancreas-kidney)
transplant recipients (79-83%), nPOD organ donors with T1D (23-54%)
and autoantibody-positive, non-diabetic donors (10-60%). Gene
expression studies of laser-captured islets showed increased expression
of the chemokines CXCL9 and CXCL10. Therefore, we have begun to
investigate whether islet infiltrating memory T cells expressed CXCR3
receptors, which bind these chemokines. For this proof of concept study
we examined pancreas sections from nPOD donors 3678 (SPK,
recurrent T1D) and 6070 (T1D, 7 years duration). We stained sections
by multiple immunofluorescence for insulin, CD3, CD45RO and
CXCR3. Insulitis lesions (CD3+ cells >15/islet) were identified in both
the SPK and nPOD cases, which contained CD3+CD45RO+ memory
T cells; a significant proportion of the memory T cells stained for
CXCR3. Fig. 1 shows an example of an infiltrated pancreatic islet from
T1D donor 6070 (panel A, 52.5% of the CD45RO+ CD3 T cells stained
for CXCR3) and T1DR SPK recipient 3678 (panel B, 88% of the
CD45RO+ CD3 T cells stained for CXCR3). In this preliminary study
we show memory T cells infiltrating the islets expressed CXCR3. This
finding supports the concept that the expression of CXCL9 and
CXCLI10 ligands by the islets, as shown previously, leads to the
recruitment of CXCR3 positive memory T cells. We are currently
completing studies on additional 3 SPK and 6 nPOD (T1D or
autoantibody-positive donors) for an initial quantifying of CXCR3
expression. Of note, in related studies of SPK recipient with T1D
recurrence, we find increased peripheral blood frequency of
autoreactive memory CD4 T cell expressing CXCR3. Thus, if
confirmed in additional studies, CXCR3 may become a target for
immune intervention to antagonize islet autoimmunity.
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disease, kidney transplantation and kidney donation: Opinion
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Palash Mitra'?, Muhammad A.Rahim', Mohammad A.Mansur'2,
"Nephrology and Dialysis, BIRDEM General Hospital, Dhaka,
Bangladesh; “Transplant Unit, BADAS, Dhaka, Bangladesh.

Introduction: Organ transplantation is the most preferred treatment
modality for end-stage kidney diseases (ESKD). The success of
transplantation program depends on knowledge, awareness and positive
attitudes. Our aims of this study were to assess the knowledge and
attitudes of the people including physicians and other health care related
professionals (HCPs) about ESKD, it’s treatment options and their
views towards kidney transplantation.

Methodology: This cross-sectional survey was conducted from July to
December 2015, among trainee physicians and other HCPs of four
tertiary care hospitals and adult people seeking general health care
service as outpatients in two rural areas of Bangladesh. Data were
recorded in preformed semi-structured forms. Data was analyzed using
SPSS version 20.

Results: Among the 1312 participants, physicians were 17.7%, other
HCPs 22% and general people 60.3%. Male: female was 1.1:1.
Participants were from urban (74.4%) and rural (25.6%) areas with an
educational background of higher secondary (HSC) or less in 36% and
above HSC in 64%. Overall 65.8% had knowledge about ESKD and
its’ treatment options. About 90% thought that kidney transplantation
is the best treatment option and live related donor renal transplant
(LRDT) is better (58%). Chance of better function and survival of
donated kidney (48.8%) and easy to convince both the recipient and
donor (50%) was the benefit of LRDT. Unavailability of suitable donor
was marked (42.7%) by the participants as the main disadvantage of
LRDT. Only 43.3% participants were agreed to donate kidney 