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Initial adequate AB therapy & mortality 
of sepsis 



Antibiootikum-resistentsus on 
globaalne probleem 



Relevant hospital acquired microbes 

G-positive Resistance 

in Estonia  

G-negative Resistance in 

Estonia 

MRSA 8-9% Klebsiella spp. 10% MDR 

13% AG-R 

18% 3rd gen Ceph-R 

MRSA  VRSA None Enterobacter 
spp. 

VRE Extremely 

rare 

P.aeruginosa 25% AG-R       

13% Carb-R    

16% FQ-R       

16% Pip/tazo-R  

Acinetobacter 
baumanii 

2% of bloodstream 

isolates 

EARS- Net 2012 



Metitsilliin-resistentne  
Staphylococcus aureus (MRSA) 

Eesti 8% 

2007 2012 

Eesti 9% 

MRSA püsib Euroopas stabiilsel tasemel 



3. põlvkonna tsefalosporiinidele resistentne 
(ESBL) Klebsiella pneumoniae 

Eesti 18% 

2007 2012 

Eesti 3% 

Gram negatiivsete mikroobide resistentsus suureneb 



Antibiootikum-resistentsuse 

migratsioon 

Nature 2013; 499: 394–396 



Antibiootikumide kasutamine on 
seotud antibiootikumresistentsuse 

tekkega 



The history of N. gonorrhoea 

antimicrobial resistance 

Nature Reviews Microbiology  12, 223–229 (2014) 



Total outpatient antibiotic use in 26 

European countries in 2002  

Lancet 2005; 365: 579-587 



Antibiotic consumption in the 
community in Europe in 2011 

2002 
Netherlands 
Estonia 
Austria 
Latvia 
Germany 



Penicillins use and prevalence of PNS 

- S. pneumoniae 

Lancet 2005; 365: 579-587 

EST 



Antibiootikumide kasutamine 

ei ole ainuke põhjus 

resistentsuse tekkeks 



P.aeruginosa  carbapenem resistance and 

antibiotic consumption in hospitals  

P.aeruginosa resistance  
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Eesti Soome Läti 

Antibiotic consumption in 

hospitals in 2011 

EARS-Net 2012 



Resistance patterns – P. aeruginosa 

Aminoglycoside resistance Fluoroquinolone resistance 

Prevalence of aminoglycoside resistance: 
26.7%, 95%CI: 16.1-39.7% 

Prevalence of fluoroquinolone resistance : 
28.3%, 95%CI 17.5-41.4% 

Prevalence of aminoglycoside resistance in 
EARS-Net: 17.7% 

Prevalence of fluoroquinolone resistance in 
EARS-Net: 22.5% 

4 North South 
Full 

dataset 

Resistant 0 1 16 17 

Susceptible 2 16 27 43 
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4 North South 
Full 

dataset 

Resistant 0 3 13 16 

Susceptible 22 14 30 44 
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K. pneumoniae kolonisatsioon: ALFP  
143 isolaati 48 haigelt  

aug 2006                                         märts 2007                                       dets 2007 

Osakond A 

Osakond B 

A1 

R 

H 

G 
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M 
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A 

 

J 

T 

* 
* * 

* * 

* 

Puhang I 14 aug-9 märts 

23 pt 

Puhang II 21 mai-8 nov 

6 pt 

ALFP – amplified fragment length polymorphism Parm et al. 2012 



Rate of VAP in ICU in 2011  
per 1000 intubation days 

0 5 10 15 20 

Estonia 

Belgium 

France 

Lithuania 

Portugal 

Spain 

Italy 

Slovakia 

Luxemburg 

UK 

ECDC raport, 2013 



Uued antibiootikumid 



Antibiootikum-resistentsus vs uued 

antibiootikumid 



Antibiotic pipeline 2009 



Antibiotics approved in EU in 21 century 

46% 

27% 

27% 

Gram positive 

Gram negative 

Both  

Aztreonam lysin 
Ceftaroline fosamil 
Daptomycin 
Doripenem 
monohydrate 
Ertapenem sodium 
Fidaxomicin 
Linezolid 
Moxifloxacin 
Retapumilin 
Telithromycin 
Tigecyclin 
 

International Journal of Antimicrobial Agents 42 (2013) 99– 118 



Farmakodünaamilne printsiip 

antibiootikum-resitentsete 

infektsioonide ravis 



Time-Kill Curves of P.aeruginosa with 

Tobramycin and Ticarcillin  
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Heteroresistance of S.epidermidis blood 

isolates 

Clinical MIC 2 μg/ml Soeorg et al. unpublished 



Resistentsed bakterid ilma 
antibiootikumita 

Resistant bacteria have no advantages, their adaptation is worse and they are 

destroyed by antagonism of susceptible microbes 
Resistentsetel bakteritel pole paljunemises eelist ning nad surutakse maha tundlike 

bakterite poolt 



Resistentsed mikroobid ja ebaefektiivne 
antibiootikumravi 

If antibiotics are in environment resistant bacteria have strong advantage (selection), 

they will survive and susceptible bacteria will die 
Ebapiisava antibiootikumi kontsentratsiooni korral resistentsetel mikroobidel tekib 

kasvueelis kuna tundlikud bakterid hävitatakse 



Meropeneemi kontsentratsioon lastel ja 
täiskasvanutel 

Li C et al. J Clin Pharmacol 2006;46:1171-1178 
Padari et. al 2012 

. 



fT>MIC versus infusion duration for meropenem EUCAST 
Enterobacteriaceae breakpoints of 2 and 8mg/L 

J. Standing; poster PAGE 2011 



Patients with augmented renal clearance 1h 
vs 4h infusion of a beta-lactam 

MIC 



Kokkuvõtteks 

• Antibiootikum-resistentsusest on saanud 21. 
sajandi pandeemia 

• Antibiootikum-resistentsust soodustavad 
– Antibiootikumide  ebaõige kasutamine 

– Haiglahügieeni reeglite ignoreerimine 

– Resistentsusgeenide liikidevaheline levik 

• Lahendused  
– Uued antibiootikumid 

– Vanade antibiootikumide ratsionaalne ja 
farmakodünaamikal põhinev kasutamine 


