


Chart 1: Spending on health care is rising in Europe as
well as in the U.S.
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Avarage growlh rale of health spanding and GDFP per capita, 1890-2012

>> Health spending has outpaced economic growth

B GOP growth per capita # Health spending growth per capita
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» E.g. EU millenum goal 10% fewer Type 2 Diabetes patients
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First and Foremost was/is Prevention in number of Patients
with Infectious Diseases
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Prevention started with Pasteur and Koch
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'Adapted from Armstrong GL, Conn LA, Pinner RW. Trends in infectious disease mortality in
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» Hygienic measures: sewage, safe drinking water, save food

» Immunizations
» Better diagnostics
» antibiotics



First and Foremost was/is Prevention in number of Patients
with Infectious Diseases

However, without antimicrobial agents, progress
in medicine would have come to a complete stop

No progress in surgery

No progress in oncology

No progress in transplantation medicine
Treatment of the elderly

No progress there where prevention failed
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The Nobel Prize T\ ¥R
Physiology/Medicine 1945
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Sir Alexander Fleming Sir Howard Walter Florey Ernst Boris Chain
1881 - 1955 1898 - 1968 1906 - 1979

Alexander Fleming discovered the antimicrobial properties of
penicillinin 1928. Twelve years later, Howard Florey and
Ernst Chain developed the processes to produce penicillin in
sufficient quantity for it to become widely available



-» Alexander Fleming =
. predicted the =
rise of antibiotic

resistance in his
1945 Nobel Prize
speech
Fstaycurious




Emergence of antibiotic resistance

“It is not difficult to make microbes resistant to penicillin
in the laboratory by exposing them to concentrations not
sufficient to kill them, and the same thing has
occasionally happened in the body.” Sir Alexander
Fleming, 1945

The issue of antibiotic resistance was recognised
early in the ‘antibioticera’. It threatens our ability to
control infection.
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THE SPREAD OF ANTIBIOTIC RESISTANCE

An increasing proportion of bacteria display resistance to common

antibiotics.

= Fluoroquinolones == Cephalosporins (3rd gen) == Aminoglycosides
= Carbapenems Polymyxins

Resistance in bacteria*
(% of samples, worldwide)
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*Entercbacteriae, including Escherichia coli, Klebsellia pneumonia,
Enterobacter and Salmonalla © Hatl]r{i




1958: first pandemic of Pen-Res
staphylococci

1959 development of Meticilline against Penicilline
resistant Staphylococci
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first epidemics MRSA: 1965

1965: Kopenhagen 25% of
Staphylococci MRSA 1965: Zurich 25% MRSA
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Martinair Crash in 1992 (Faro) determining factor
for protocols

Colonization of Dutch crash victims
after stay in a Portuguese hospital
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Hygiene prevents spread of multiresistant microbes

No. of patients

Gentamicin Resistant Klebsiella

3456 78 910111213 15 25 week
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removal of contaminated brush
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Restrictive antibiotic policy decreases spread of
Gentamicine resistant gram-negative bacteria

No. of patients prevalence

start restrictive
antibiotic policy
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MRSA: on the rise Worldwide

% S. aureus
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Staphylococcus aureus.

INVASIVE ISOLATES EU resistance

Bl < 1%

I 1% to < 5%

[ 5% to < 10%

I 10% to < 25%

I 25% to < 50%

> 50%
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From MRSA to the Gram negatives

Extended spectrum [3-lactamases
(ESBL)

Almost
Any
Large
Medical
facility
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Trends in E coli invasive mfectlons showmg percentage resustance to
fluoroquinolones, aminoglycosides and 3-generation cephalosporins
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* 2016 data are provisional to the end of Q3 only (note: data missing from 2 laboratories for Q3); # 2015 missing data from 3 laboratories for 2 quarters each

FQREC, fluoroquinolone (e.g. ciprofloxacin)-resistant E. coli; GEN, gentamicin, TOB, tobramycin; AMK, amikacin (GEN, TOB and AMK are aminoglycosides);
3GC, 3rd-generation cephalosporins (e.g. cefotaxime, ceftazidime)

EARS-Net data on Antimicrobial Resistance in Ireland, Q1-3 2016




THE
LANCET

1970: Infections due to Klebsiellaresistant to all available
agents

“CONTROL OF INFECTION DUE TO KLEBSIELLA
AEROGENES IN A NEUROSURGICAL UNIT BY
WITHDRAWAL OF ALL ANTIBIOTICS”

December 1970, Pages 1213-1215!
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Carbapenem last resort: however the
superbug is becoming resistant against
Carpapenems
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Prevalence of carbapenem resistance

Disk diffusion

Microbroth dilution
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Tested antibiotic

M Imipenem [JErtapenem M Doripenem




Epidemics are very expensive:

Prevention: Hygiene extremely important
Proper (restricted) use of antimicrobials

Rapid diagnostics would lead to proper use of
antibiotics

A need for new antibiotics
A new business modell for these new antibiotics

“One Health” and the environment
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