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As a result of attending this session, participants will be able to:

1) Recognize opportunities to avoid the use of antibiotics for non-bacterial 
diseases

2) Feel empowered to use narrower spectrum therapy

3) Know drugs which maximize use of the oral route

4) Be aware of the evidence in favor or short(er) course therapies



The Use of Antibiotics

Indicated and beneficial antibiotics

ANTIBIOTIC OVERLOAD

■ Antibiotics given for diseases 
which are not due to bacteria

■ Antibiotics which are 
unnecessarily broad for the 
condition being treated

■ Antibiotics by the vein when 
mouth will do

■ Antibiotics given for too long



Why does it matter?

■ Antibiotics can have consequences
– CDI
– Interactions
– Adverse Drug Events

■ Antibiotics cost money

■ Antibiotic resistant organisms are a modern reality
– Their societal and individual prevalence is a function of exposure



What can be done about Antibiotic 
Overload?
■ Enter the concept of the “Antibiotic Stewardship”
■ Optimizing:

– Selection of spectrum
– Dose
– Route
– Duration

■ To MAXIMIZE clinical cure or prevention of infection



Case 1

■ 40M presents with 3 days of stuffy nose and bothersome sinus 
pain with yellow phlegm.  No fever. 

■ “Antibiotics worked last time”



Case 1

A) Amoxicillin
B) Saline rinses and supportive care
C) Ciprofloxacin
D) Doxycycline



Section 1: Antibiotics given for diseases 
which are not due to bacteria

■ Most sinusitis is not bacterial

■ Respiratory symptoms in the era of virus detection –
is there a role for additional testing?
■ “Pyuria” or “Bacteriuria”

















■ Randomized patients who presented with suspected lower resp tract infection where 
physician was “unsure” of need of antibiotics to procalcitonin testing with interpretation 
(n=826) vs. usual care (n=830)

■ Primary outcome was antibiotic use



Case 2

■ 75 man awakens from sleep with crushing retrosternal chest pain, 
dyspnea, nausea, and a sense of impending doom

■ He calls an ambulance and is taken to the emergency department 
of a tertiary care hospital

■ On arrival he is hypertensive, afebrile and has evidence of diffuse 
horizontal ST segment depression in the anterior leads and his 
initial cardiac enzymes are positive



Case 2 – Continued

■ His urinalysis (dipstick) is positive for leukocytes

■ Which antibiotics should be started to treat his “urosepsis”?
A) Ciprofloxacin
B) Ceftriaxone
C) Piperacillin-Tazobactam
D) Trimethoprim-Sulfamethoxazole
E) Other



Pyuria is sensitive but not specific for 
bacteriuria and UTI

■ Function of pre-test probability

■ Positive predictive value as low as 10% (meaning 90% false 
positives)

■ This is a rule out test (e.g. if negative much less likely to be 
UTI; the converse is not true)



UTI



“If you [culture] it, he will [probably] 
come…”



CULTURES WITHOUT INDICATION VERY COMMON

INPATIENT CLINICAL YIELD EXTREMELY LOW 
(<2%)  

UNNECESSARY ANTIBIOTICS IN UP TO 50%

RAISES THE QUESTION: DO THESE CULTURES DO 
MORE HARM THAN GOOD? 







Discussion for “Antibiotics given for 
diseases which are not due to bacteria”



Case 3: 

■ 65F diabetic who presents with what appears to be community acquired pneumonia

■ CRB-65 = 1; No oxygen

■ Choice of antibiotics:

■ A) Amoxicillin-clavulanate

■ B) Amoxicillin with doxycycline

■ C) Levofloxacin or moxifloxacin

■ D) Azithromycin or Clarithromycin



Section 2: Antibiotics which are unnecessarily 
broad for the condition being treated



Antibiotics which are unnecessarily broad for 
the condition being treated

■ CAP being treated with piperacillin-tazobactam, or carbapenems
– See INESS guidelines à amoxicillin + doxycycline should suffice for majority of patients
– https://www.inesss.qc.ca/fileadmin/doc/INESSS/Outils/GUO/Anglo/Guide_Pneumo_Adulte_EN

_Web.pdf

■ Most COPDE being treated with respiratory quinolines
– FDA has removed indication for acute bronchitis due to belief harm>benefits
– Evidence supporting antibiotics for COPD in outpatients is “low”

■ Doxycycline, macrolide, amoxicillin, TMP/SMX probably all equal “evidence”

■ Piperacillin-tazobactam or carbapenem for cellulitis

■ IV vancomycin in patients with “low risk” of MRSA



Case 4: 

■ 35F presents with fever, rigors, chills, right sided flank pain, and dysuria.  Had been having 
burning in the urine for about 5 days prior but thought it would get better on its own. 
Blood pressure is 110 systolic, heart rate 90

■ Scenario 1:  No prior information

■ Assuming oral therapy, which would you choose?

■ A) Amoxicillin-clavulanate

■ B) TMP-SMX

■ C) Ciprofloxacin

■ D) Cefixime (or ceftriaxone if in ER)



Case 4: 

■ 35F presents with fever, rigors, chills, right sided flank pain, and dysuria.  Had been having 
burning in the urine for about 5 days prior but thought it would get better on its own. 
Blood pressure is 110 systolic, heart rate 90

■ Scenario 2:  3 months ago had an E. coli in her urine which was ciprofloxacin 
resistant

■ Assuming oral therapy, which would you choose?

■ A) Amoxicillin-clavulanate

■ B) TMP-SMX

■ C) Ciprofloxacin

■ D) Cefixime (or ceftriaxone if in ER)



What is the risk of resistance?

• Patient level
� Previous resistance in clinical cultures 

(by drug)
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What is the risk of resistance?

• NPV/PPV depend on your local 
prevalence!

• Example for ciprofloxacin
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What is the risk of resistance?

• Patient level
� Previous resistance as a function of time
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■ Vancomycin has a risk of nephrotoxicity which is probably augmented 
when combined with certain beta-lactams (e.g. piperacillin-tazobactam)

■ The goal of empiric vancomycin is mainly to cover MRSA
– MRSA remains “rare” in Canada
– Prevalence depends on ID syndrome
– Therefore need to cover empirically will depend on clinical presentation, 

any known patient epidemiology, and severity of illness



Can I avoid vancomycin?

■ Clinical presentation with MRSA unlikely cause? 

■ Patient not in septic shock? 

■ Patient not known to have MRSA?





Discussion – Section 2



Section 3 - Antibiotics by the vein when 
mouth will do



Antibiotics by the vein when mouth will 
do



Antibiotics by the vein when mouth will 
do



Antibiotics by the vein when mouth will 
do



Section 4: Antibiotic duration



Case 4: 

■ 35F presents with fever, rigors, chills, right sided flank pain, and dysuria.  Had been having 
burning in the urine for about 5 days prior but thought it would get better on its own. 
Blood pressure is 110 systolic, heart rate 90

■ You start antibiotics and she feels better in about 48 hours

■ What duration of total therapy should the patient receive?

■ A) 5 days

■ B) 7 days

■ C) 10 days

■ D) 14 days







Section 4: Antibiotics given for too long

■ Treating for only “as long as necessary” strikes the best balance between 
safety and efficacy

■ But what is “necessary”?

■ The reliance on multiples of 7 and 14 have more to do with ancient 
Roman calendar decisions than scientific evidence

■ Clear evolving evidence from RCTs that “less is more” than we used to 
think
– At least 40 RCTs in various disease states



Antibiotics are given for too long
■ Adapted from Noah Wald-Dickler and Brad Spellberg, Short Course Antibiotic 

Therapy—Replacing Constantine Units with “Shorter Is Better”, Clinical Infectious 
Diseases January 2019



Antibiotics are given for too long



What can we do to use antibiotics more 
wisely? Summary
■ Stop giving antibiotics for 

diseases which are not due to 
bacteria
– Most sinusitis
– Viral LRTI
– Symptom-Free Pee – Let it 

be!

■ Antibiotics which are 
unnecessarily broad for the 
condition being treated
– Follow INESS guidelines (or 

develop your own)
– Avoid knee-jerk escalation to 

broader beta-lactams or 
MRSA coverage



What can we do to use antibiotics more 
wisely? Summary
■ Antibiotics by the vein when 

mouth will do
– Avoid IV use of highly 

bioavailable
– Evolving evidence for use of 

high dose oral stepdown 
from hospital to avoid 
complications (and costs) of 
IV

■ Antibiotics given for too long
– Why use 2 when 1 (week) 

will do?
– Don’t be a slave to 

Constantine!



Open Discussion



Thank you

Questions and comments welcome
todd.lee@mcgill.ca


