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International mRCC Database Consortium 
(IMDC) 

10,007 patients from 40 international institutions 

Italy 

http://eng.amc.seoul.kr/lang/index.jsp
http://en.wikipedia.org/wiki/City_of_Hope_National_Medical_Center


Risk Stratification 

Clinical 

• Low Karnofsky performance (<80%) 

• Time from diagnosis to treatment <1 year 

Laboratory 

• Low hemoglobin (< LLN) 

• High “corrected” serum calcium (> ULN) 

• High neutrophils (> ULN) 

• High levels of platelets (> ULN) 

Heng DY, et al. J Clin Oncol. 2009;27:5794-5799. 

International mRCC Database Consortium (IMDC) Prognostic Factors 

a.k.a. Heng Criteria 

Categorized into 3 risk groups 
with decreasing associated 

survival time 

Favorable (0 factors) 

Intermediate (1–2 factors)  

Poor (3+ factors) 
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Heng DY, et al. Lancet Oncol. 2013;14:141-148. 

IMDC Prognostic Factors 

43 months 

23 months 

Favorable 43 mo 

Intermediate 23 mo 

Poor 8 mo 
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IMDC in Second-Line Targeted Therapy 

Ko JJ, et al. GU Cancers Symposium 2014. Abstract 398. 

Favorable 35.3 mo 

Int 16.6 mo 

Poor 5.4 mo 
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IMDC in Third-Line Targeted Therapy 

Wells JC, et al. Eur Urol. 2016;71:204-209. 
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IMDC in Non-clear Cell RCC  
Kroeger N, et al. Cancer. 2013;119:2999-3006. 

IMDC in Papillary RCC  
TKI First Line  
Wells JC, et al. Cancer Med. 2017;6:902-909. 

IMDC in Nivolumab  
Second Line  
Yip S, et al. Cancer 2018 

7 



Albiges et al GU ASCO 2019 

NIVOREN Trial: Second-line Nivolumab 



Albiges et al GU ASCO 2019 

NIVOREN Trial: Second-line Nivolumab 



How Do We Use IMDC Criteria? 

Patient 
Counselling 

• Prognosis 

Research 

• Clinical Trials 

• Adjustment 

Treatment 
Selection 

• 1st line 

• Cytoreductive 
Nephrectomy 



Online 
IMDC Criteria 
Calculator 
mdcalc.com 
 
Google: 
“Heng Criteria” 



IMDC Graphical Interface Courtesy Anobel Odisho 



IMDC Graphical Interface Courtesy Anobel Odisho 



IMDC Graphical Interface Courtesy Anobel Odisho 



Building the next IMDC Model 

Initial Model 

Internal 
Validation 

External 
Validation 

NEW 
BIOMARKER 

Add to the 
model 

Bootstrap validation 
Testing/training sets 

Prospective evaluation in  
clinical trials 

Test to see if helpful: 
• c index 
• Net reclassification  

index 
• Likelihood ratio 

 
IS IT MORE ACCURATE? 
IS IT WORTH THE COST? 
IS IT REPRODUCIBLE? 
IS IT FEASIBLE (e.g. parsimony) 
  



Examples 
IMDC + new biomarker Additive Accuracy  

(c-index before  after) 
Cost Does it make 

sense? 

+history (e.g. gender) 0.76  0.77 Free No 

+lab test (e.g. creat) 0.76  0.77 Almost free No 

+IHC (e.g. BAP1) 0.76  0.79 More 
expensive 

Maybe 

+Genomic composite 0.76  0.79 Expensive No 

+Genomic composite 0.76  0.95 Expensive YES! 

All additions increase complexity.  The more complex the model, the less likely it will be used 



Jeffrey Graham; Shaan Dudani; Daniel Y.C. Heng; Journal of Clinical Oncology 2018 363567-3573. 

Potential Additional Prognostic Factors 



Prognostic Predictive 



PD-L1 <1%  
HR = 1.00 (0.74–1.36)  

PD-L1 ≥1%  
HR = 0.48 (0.28–0.82) 
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CheckMate 214 
Motzer RJ, et al. N Engl J Med. 2018;378:1277-1290. 

PBRM1 LOF mutations for PD-1 inhibitors 
Miao D, et al. Science. 2018;359:801-806. 

TSC1/TSC2/mTOR for mTOR inhibitors 
Kwiatkowski DJ, et al. Clin Cancer Res. 2016;22:2445-2452. 

The Future of Prediction 
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The Role of Machine Learning in Prognostication and Prediction 



From Decision Trees to Neural Networks 



KPS 
Dx-Tx<1yr 

Hb 
Neut 

Plt 
Calcium 

 
NLR 

Brain met 
Liver met 
Bone met 

 
BAP1 

PBRM1 
PDL1 

Composite 
Biomarker 

Prognosis 3-4 years 
 
First line: IPI/NIVO 
 
Second line: AXI 
 
Don’t do 
Cytoreductive 
Nephrectomy 
 

Example Kidney Cancer Neural Network 







Limitations 

• Need huge data sets, huge computing power 

• Neural networks are a black box 
• Cannot explain how you got to that answer 

• Do patients and physicians believe the black box? 

• The cost of being wrong is much higher in medicine than in the 
bookstore 

 



Conclusions 

Use IMDC 
Criteria 

Biomarkers 
need to be 

tested 
properly 

Excited 
about the 

future 



THANK YOU! 

 

daniel.heng@ahs.ca 

@DrDanielHeng 

mailto:daniel.heng@ahs.ca

