
Challenges in the treatment of bacterial infections 

-A global view-

Hans Peter Kohler, MD, MACP
Professor of Medicine,

University of Bern, Switzerland

Secretary General, 

International Society of Internal Medicine (ISIM)

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj0u4u3m-3eAhXS-KQKHQGWDh4QjRx6BAgBEAU&url=https://www.123rf.com/photo_20865063_growth-of-bacteria-klebsiella-on-blood-agar-in-a-laboratory-no-identifiable-features-are-on-the-plat.html&psig=AOvVaw3YqHxJam2DGLdRKW_-wBmp&ust=1543155106485199
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtyYPBnO3eAhXCzKQKHaHGDRUQjRx6BAgBEAU&url=http://www.scinexx.de/wissen-aktuell-21079-2017-01-24.html&psig=AOvVaw1DRMxVupYF8EJZ45rIZsPE&ust=1543155533155663


Antimicrobial resistance (AMR)

-Mechanism of drug resistance

-Use of antibiotics in food producing animals

-Non-prescription use of antimicrobials 

-Speeding up diagnostics and antimicrobial 

susceptibility testing (AST)

Topics



Nature Microbiology volume 1, Article number: 16187 (2016)

Death toll of antimicrobial resistance by 2050



Antibiotic families – mechanisms of action
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Spread of drug resistance

Various mechanisms:

-Plasmids

-Bacteriophages 

-Naked DNA 

-Transposons
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Enzymes:

β-lactamases destroy penicillins

and cephalosporins

Modifying enzymes:

Inactivate chloramphenicol, 

streptomycin, gentamicin 

Active efflux:

Resistance to the tetracyclines, 

chloramphenicol and

fluoroquinolones 

Biological mechanisms of resistance
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Four antibiotic-resistant pathogens of global concern:

Staphylococcus aureus, non-typhoidal Salmonella, 

Klebsiella pneumoniae, and Mycobacterium tuberculosis

Pathogens and Global Health 2015 VOL. 109 NO. 7 

-MRSA

-Fluoroquinolones

-Cephalosporins

-Carbapenems



Primary Care / Patients:

-Excessive prescription

-Absence of appropriate indications

-Diagnostic uncertainty often fosters over-prescription

-Self-medication, easy availability

-Perception that antibiotics are the ‘‘wonder drugs’’ that 

can rapidly cure any kind of ailments. 

Hospital care:

-Absence of appropriate indications

-Intensive and prolonged use of antimicrobial drugs 

-Failure to control infections spread from patient to patient 

-According to several studies, a mean of approx. 55%

of all patients received at least one dose of an antimicrobial 

agent during their hospital stay. 

Let`s blame the doctors (and patients)……



Food producing animals
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Message



Message:

Antibiotics used in food-producing animals are closely related to those used 

in human medicine and can select for resistance in these animals. 

Cross-species transmission of resistant bacteria or resistant

genetic elements from animals to humans can and does occur.



AMR along the food chain



mg of total antibiotic use per kilogram of meat production



Self-medication with antimicrobials
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Self-medication with antimicrobials almost always involves unnecessary, 

inadequate, and ill-timed dosing, creating an ideal environment

for microbes to adapt rather than be eliminated.

Self-medication with antimicrobials is common in many areas of world, 

particularly in developing countries with loose regulatory systems. 

A higher prevalence of self-medication with antibiotics was reported in

South Europe (19%) in comparison with northern Europe (3%) and central 

Europe (6%). 

In some countries of Africa, 100% of antimicrobial use is without 

prescription and in Asia it reaches 58%.

Lancet Infect Dis. 2011;11(9):692–701.

Self-medication with antimicrobials



Lancet Infect Dis. 2011 Sep; 11(9): 692–701. 

Frequency of non-prescription use of antimicrobials 

in the general population



Speeding up diagnostics and antimicrobial 

susceptibility testing (AST)



A good place to focus urgent action is the delay between a person becoming ill and 

receiving effective treatment. 

Shortening that time would reduce unnecessary prescribing, minimize the spread 

of resistance and, most importantly, give people the best chance of recovering. 

We have to speed up:

Bacterial culture to identify the infectious agent and AB resistance testing.  



Triaging infections using diagnostic testing

Nature Reviews Microbiology (2018)
C-reactive protein (CRP), procalcitonin

(PCT), antimicrobial susceptibility testing (AST)



MALDI-TOF Analysis – An example

Clinical Microbiology Reviews p. 547–603, July 2013 Volume 26 Number 3 



MALDI-TOF Analysis – An example

Clinical Microbiology Reviews p. 547–603, July 2013 Volume 26 Number 3 



Genotype prediction / phenotype susceptibility

The WHO recommends drug-susceptibility testing of Mycobacterium tuberculosis complex 

for all patients with tuberculosis to guide treatment decisions and improve outcomes. 

Whether DNA sequencing can be used to accurately predict profiles of susceptibility to 

first-line anti-tuberculosis drugs has not been clear. 



What doctors can do against  AMR

Check on appropriate indications !

Avoid excessive prescription !

Help to avoid non-prescription use of antimicrobials 

in the general population

No intensive and prolonged use !

Only as long as necessary



Thank you !


