
.
What can human medicine do to control

antibiotic resistance?

Dag Berild MD DrMSci
Professor Infectious Diseases

OUS/UIO/OsloMet
Oslo Norway



Mortality rate USA 1900-2000. Armstrong, JAMA 1999;281:61-6

Berild  2018



Pneumococcal infections

Berild  2018



Antibiotics & resistance

• Antibiotics kill bacteria (not virus)

• Antibioticreistance (AMR) means that
antibiotics can not kill the bacteria

• Accoring to WHO AMR is one of the greatest
threats to public health
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We are alrady in the post-antibiotic era
in Europe



We can reduce antimicrobial 
resistance

• Avoid wrong and unessecary use

• Right drug, dose, and duration

• Vaccinate

• Making more accurate and rapid diagnoses

• Prohibit AB as growth promotors in husbandry



Antibiotics in agriculture

• Animals: 70% prophylaxis

– frequent use

– low dosages

– low hygiene

– crowding

– transportation

• 43 mill AB doses/day

• Illegal use widespread
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Dear president Trump
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What happens when we give
antibiotics?

• We can kill the patogenic bacteriae

• But, simultaneously we select resistant
bacteria from the normal bacterial flora
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There is ligth in the tunnel?



Antibiotic stewardship programs  
leads to reduction of

• Anibiotic use

• Antibiotic resistance

• Hospital stay

• Antibiotic associated diahorrea
– Clostridium difficile

• Reduced costs

Davey P et al Cochrane Database System. 
Rev 2017, Issue 2
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Core elements in antibiotic stewardshiop
programs

• Easily available antibiotic guidelines
– App

• Increase compliance to guidelines

• Shortening of duration of therapy

• De-escalation of broad-spectrum antibiotics



Which intervention works?

• Education?
– physcians, general population

• Restrictions

• Academic detailing

• Audit and feed-back

• Digital systems with descison support 
– automatic stoporder



To avoid resistance you
must finish the antibiotic course

• No, it is a myth

• It is an evidence free area

• The longer treatment, the more resistance



Killing a myth

Guidelines New evidence

Pneumonia 7-14 3-5

Ventilator
associated
pneumoniae (VAP)

10-14 7-8

Pyelonephritis
(Severe renal 
infection)

10-14 7

Peritonitis
(Severe abdominal 
infection)

7-10 4

Exacerbation of 
chronic bronchitis

7-10 <5 



Human medicine can decrease resistance
and prolong life of current antibiotics

• Sustainable interventions
– Digital support systems

• Poltical/administartive Leadership
commitment
– National action plans (one health approach)

• More rapid and presice diagnostic tools



Variation in antibiotic use. 
Respiratory tract infections Norway

22Gjelstad et al.  BMJ



Improved use of antibiotics in a paediatric dept. 
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Effects of interventions are not sustainable
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Aim 30 % reduction in AB 2012-2020



To avoid resistance you must finish the antibiotic
course

• No, it is a myth (lie)

• It is evidence free area

• The longer treatment, the more resistance



No new antibiotics the last decades

ASP. Fredagsmøte Ullevål og Radiumhosp. 27
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Take home message

• Rational antibiotic use lead to reduction of 
antimicrobial resistance (AMR) and costs

• Profylactic AB use in animals shou be prohibited

• Vaccination can reduce AMR

• The myth that finishing the antibiotic course does
not prevent antibiotc resistance!
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Revison of antibiotics after 48-72 h.

• > 85 % of bacteriological samples available

• Allows narrowing (de-escalation) of broad-
spectrum therapy

• Leads to less resistance



Duration of treatment (days) in hospitals
Gap between of knowledge and practice

Guidelines New evidence

Pneumonia 7-14 3-5

Ventilator associated
Penumoniae (VAP)

10-14 7-8

Pyelonephritis
(Renal infection)

10-14 7

Peritonitis
(Severe abdominal inf.)

7-10 4

Exacerbation of 
chronic bronchitis

7-10 <5 

Gram-neg. sepsis 10-14 8



Rational antibiotic use is

• Giving effective antibiotics with the most 
limited impact on the normal bacterial flora.

– Choice of antibiotics

– Dosage

– Duration
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