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Initial adequate AB therapy & mortality

of sepsis
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Antibiootikum-resistentsus on
globaalne probleem



Relevant hospital acquired microbes

G-positive Resistance | G-negative Resistance in
in Estonia Estonia
MRSA 8-9% Klebsiella spp. 10% MDR
13% AG-R
18% 3rd gen Ceph-R
MRSA — VRSA | None Enterobacter
spp.
VRE Extremely P.aeruginosa 25% AG-R
raré 13% Carb-R

16% FQ-R
16% Pip/tazo-R

Acinefobacter 2% of bloodstream
baumanii Isolates

EARS- Net 2012
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Metitsilliin-resistentne
Staphylococcus aureus (MRSA)

2007 2012

MRSA puUsib Euroopas stabiilsel tasemel




3. polvkonna tsefalosporiinidele resistentne
(ESBL) Klebsiella pneumoniae

2012
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Antibiootikum-resistentsuse
migratsioon

THE RESISTANCE MOVEMENT

§ ONORTH CAROLINA

~ KPC-POSITIVE BACTERIA

~ NDM-POSITIVE BACTERIA
2000: Analysts of a 1996 sample 2003: KPC-positive bacteria
from a North Carolinan hospital are found spreading rapidly
finds infectious Kigtsiaila through hospitats across
preumaniae carrying & gene New York City. By 2007,
called KPC that conders 21% of KiebsieNs in the ity
resistance to carbapenems. carry the resistance gene.

Nature 2013; 499: 394-396

2005: XPC-positive bacteria
make their way from New York to
several other countries, Including
fsrael From lsrasl, the bacteris
travel to ltaly, Colombia, the
United Kingdom and Sweden.

2008: Doctors in Sweden
find a new carbapenem-
resstance gene, NOM,
Traced back to India,
NOM-positwe bactena
hawve moved quickly.



Antibiootikumide kasutamine on
seotud antibiootikumresistentsuse
tekkega



The history of N. gonorrhoea
antimicrobial resistance

1990 Azithromycin
1989 Cefixime
1985 Ciprofloxacin
c
-% 1981 | 30 | Ceftriaxone
>
3
o 1965 Spectinomycin
o
o 1949 | 36 | Tetracyclines (plasmid mediated)
3
>~ 1943 \ 32 | Penicillins (plasmid mediated)
1943 Penicillins (chromosomally mediated)
1935 Sulphonamides
/\/ [ I [ I \ I I [
1940 1950 1960 1970 1980 1990 2000 2010

Year resistance reported

Nature Reviews | Microbiology

Nature Reviews Microbiology 12, 223-229 (2014)



Total outpatient antibiotic use in 26
European countries in 2002

i

. Cthers
JOLB #3010+ )01
L e [T

B sukshanamades

= 45 ; -
5 ' and wimethapsim

] Joik

b2 B Cuirslones

& 40 18 I

E: . b ralides, lincosam,
= streqibonraming

E:l[“:llllll

il s | JuiF
ol f f f - : B Tetracycines
) it Jota
. R e ] Cephalcsporins
JC10A
. F'r-rn.'illu'n._ll.'Il'.lf'

e R

Lé“ied"f \}ﬁﬁﬁ:‘} '{e‘pbﬂgbﬁ??@?‘;ﬂ'hxrt -.i'~ ﬂ#cﬁrffilhh&_?}-@-. S?_%;
&

o

Lancet 2005; 365: 579-587



Antibiotic consumption in the
community in Europe in 2011

Figure 2.6.6. Distribution of consumptlon of antlbacterlals for systemic use (ATC group Jo1) In the community {outside
of hospitals) at ATC group level 3, EU/EEA, 2011, expressed as DDD per 1000 Inhabltants and per day
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Netherlands 2002
Estonia
Latvia Netherlands I Cephalosporins and other beta-lactams
: o1l
Romania (b) Est0n|a U )
G:;Z;S: Austria B Totracyclines (Jo1d)
Sloventa o B Macrolides, li ides and
: acrolides, lincosamides an
Austria Germany streptogramins (Jo1F)
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MNorway .
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Czech Republic
United Kingdom
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Bulgaria ! =3 Other |o1 classes
Finland e
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Poland J
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Ireland
Portugal —
Malta -
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Italy
Luxembourg
France
Balgium
Gy prus®
Greece

Il Sulfonamides and rimethoprim {Jo1E)

o 5 10 15 20 25 30 35 40
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(a} Cyprus, lceland, Lithuania and Slovakia provided total care data, i.e. including the hospital sector. On average, 90% of total care data correspond to consumption
in the community.
(b) Romania and Spain provided reimbursement data, i.e. not including consumption of antibiotics obtained without a prescription and other non-reimbursed courses.



Penicillins use and prevalence of PNS
- S. pneumoniae
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Antibiootikumide kasutamine
el ole ainuke pohjus
resistentsuse tekkeks



P.aeruginosa carbapenem resistance and
antibiotic consumption in hospitals

P.aeruginosa resistance

Percentage resistance N c;‘l“-; ;,f e\.‘\
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Antibiotic consumption in
hospitals in 2011

Figure 2.6.8. Distribution of consumption of antibacterials for systemic use (ATC group Jo1) at ATC group level 3 In the
hospital sector, EU/EEA, 2011, expressed as DDD per 1000 inhabitants and per day

m Penicillins (Jo10)

Netherlands
Bulgaria [ Cephalosporins and other beta-lactams
(Jo1D)
Portugal®
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Resistance patterns — P. aeruginosa

Aminoglycoside resistance Fluoroquinolone resistance
50 50
45 45
g 40 — 8 40 —
k: 35 — & 35 —
2 30 — 2 30 —
K 25 — s 25 —
g 20 — E 20 |
£ B — £ 15 —
2 10 — 2 10 -
s I R 11
i 4 T th South Full 0 — Full
dataset 4 North South dataset
M Resistant 0 3 13 16 B Resistant 0 1 16 17
Susceptible 22 14 30 44 Susceptible ) 16 27 43
Prevalence of aminoglycoside resistance: Prevalence of fluoroquinolone resistance :
26.7%, 95%Cl: 16.1-39.7% 28.3%, 95%Cl 17.5-41.4%

Prevalence of aminoglycoside resistance in Prevalence of fluoroquinolone resistance in
EARS-Net: 17.7% EARS-Net: 22.5%
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K. pneumoniae kolonisatsioon: ALFP
143 isolaati 48 haigelt
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ALFP — amplified fragment length polymorphism Parm et al. 2012



Rate of VAP in ICU in 2011
per 1000 intubation days
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Uued antibiootikumid



Antibiootikum-resistentsus vs uued
antibiootikumid

Decline in new Rise in antibiotic
antibiotics: resistance:

]
=
]
g i
= 2
o 10 -
o . :
o 2 =
o 3 =
= L3 ET
£ 2 a
T E—1
= @ e E
= [
< F s
B ‘AR Tl ‘BE- 03 0e- T 0 07 S OO D S O
=Y 2 9T ‘I U 0
Year Yaar

Source: Infectious Diseases Society of America




Antibiotic pipeline 2009

Discovery 54

Preclinical 152
Phase | 28
Phase Il 17

Phase IIl 7

Pre-
registration

| 1 T 1 1 | T 1 T
0 20 40 60 80 100 120 140 160
Number of molecules

Nature Reviews | Drug Discovery



Antibiotics approved in EU in 21 century

Aztreonam lysin
Ceftaroline fosamil
Daptomycin

Doripenem
monohydrate

Ertapenem sodium
Fidaxomicin
Linezolid
Moxifloxacin
Retapumilin
Telithromycin
Tigecyclin

B Gram positive
Gram negative
M Both

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



Farmakodunaamilne 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

Population analysis profiles
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Resistentsed bakterid ilma
antibiootikumita

Resistentsetel bakteritel pole paljunemises eelist ning nad surutakse maha tundlike
bakterite poolt




Resistentsed mikroobid ja ebaefektiivne
antibiootikumravi




Meropeneemi kontsentratsioon lastel ja

taiskasvanutel
100,0
50 1 . 80,0 ﬂ

(AN

g 60,0
g W : k\ |
E E 40,0 =t 30 mMinutes
? § / \\ —a— 4 hours
g 30 | 20,0 {/ \.\\:
g 0,0
£ 20-
s
Q
3
5
O 10 -

O 1 1 1 ) 1 1 1 1

40 41 42 43 44 45 46 47 48
Time (h)

Li C et al. J Clin Pharmacol 2006;46:1171-1178
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% of t=MIC

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

FTAU vs. Infusion time (MIC=2) FTAU vs. Infusion time (MIC=8)
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Patients with augmented renal clearance 1h
vs 4h infusion of a beta-lactam
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Figure 8:500 mg 1-hour Infusion versus 4-hour Infusion
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Kokkuvotteks

e Antibiootikum-resistentsusest on saanud 21.
sajandi pandeemia

* Antibiootikum-resistentsust soodustavad
— Antibiootikumide ebadige kasutamine
— Haiglahlgieeni reeglite ignoreerimine
— Resistentsusgeenide liikidevaheline levik

* Lahendused
— Uued antibiootikumid

— Vanade antibiootikumide ratsionaalne ja
farmakoduinaamikal pohinev kasutamine



