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2.6 Antimicrobial resistance and healthcare-

a S S o c i a tEd i n fe ct i 0- n s Based on data reported to EARSS in 2009, the main con-

clusons were!

Antimicmblal reslstance and healihoaie-pisocisted infetlinns. e .
= Anlimicroblal resistance represents an Inv;rll.:a.ln-u'l'r

important public health hazard in Europe,
HaHrmmH 9CpPIr aM3HA « The proporticns of antiblotic resistance among
T3CB3p)KI/IJ'IT 6a SMHSJ'IFVIVIH indicator  baetedla  lsolated from  blosd  and

cerebrospinal fluld samples showed wide varlations

V|7|j'|l.||/|j'| rasTanm xondooToun across European countries.
XanﬂBapyyﬂ ® Excherichia coli, the most frequent Gram-negative

bacteria  responsible for  bloodstream  nfection
and wrinary tract infection, showed a Europe-wide
inciease al reslstance 1o all antibiolic elasses unded
surveillance,

Multidrug  resistance  (resistance to  mulliple
antiblotics), which |s often observed In some Gram-
negative bacterla such as E cofl, K. preumonias and
P peruginesa, further Increases the threal posed
by antiblotic resistance since 1t limits the number of
options for treating infections.

A decrease of the proportion of MRSA was roporbed
by some countries, although proportions of MRSA
remalned above 25 % In one third of the counttles.

"

Inmternational cooperation and concerted, mulli-
disciplinary effors are needed to contain and prevent
the spread of antibiotic resistance.
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FIG. 3. P ge of nc ial i resi to van-
comycin in non-ICU (hatched bars) and ICU (solid bars) patients, by
year, NNIS system (n > 800 in cach category).
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Figure 2.4 2. Stophylococcus aurews: propart|on of blood and cerebrospinal fuld isolates resistant to metlelilin In EU
and EEA/EFTA countries®, 2008
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Figure 2.6.4. Pseudomonas aeruginess: proportion of blood and cerebrospinal Nuid isolales resistant to carbapenems
in EU} and EEA/EFTA countries®, 2008
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Table 3.6.1. Proportion of resistant isolates (median and range) in indicator micro-organisms isolated from blood and
spinal fluid
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%% R, daey Mo, Upward Doweward
- £ -
median [Range] countriey rend™ trisnd®

Spacles, antimicreblal reslstance
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£ aurus, Vandomycia.g L] [&-a] 7 —= -
Entivococcus fancom, Aminag ycoside-& (high level) ] fg=gal 13 = -
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Entevococcus farcalis, Aminoghycostde-R (high bevel) 38 [13=-671 x3 ] 1
E. fapcalis, Vancomycin-B ] le-71 bl - -
Klebstella pnaumomiae, Third-generatksn cephalosporin-R L1 [0} I — -
K. preumoniae, Carbapenem-R a [a=-&2] Erg - -
K. A iy ] 0 [o-80) 7 - -
K. pascmaniae, Fluoroguinolang. & 13 o=E5] 7 - -
Pseudomanas aeugiacsa, Piperaciitin- of Pip.-Tazobactam-& 1 [=-38] EL] - -
P. dermgheois, Ceftariaime-R ¥ [2=40] b - -
P. germginosd, Carbapenem-R i fo=a7l 25 - -
P, geruginoss, Aminoglycoside-R 13 [2-491 6 - -
P. qermglaoss, Fluoroquinolone-R 17 [o-50] % - N
t Database and EARSS Anrad Repodt hoay,
Sed.
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Figuie z.6.5. Outpatient antibiotic (ATC group Joi) use subdivided into major antiblotic classes according to ATC
classification, 2008
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TABLE 1. Estimated exira days, extra charges, and deaths attribatable 1o ial i spitals®
Awg Extra Avg extra Deaths directly caused by Dewths 1o which isfection
Sboction p o o infections comaribuned

horsptal por nfrction Eslimaged Estimased
Bbioction (1992 dollars) * LS. 1al U5, nial

i 73 33082 06 3. 151 19 9,728
Preusmonia 5.9 55,683 ER | 7087 0.1 983
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TABLE 3, Distrdbution of major infection sites for all patients and by major services, 1990 through 1992, hospital-wide

component, NNIS system
% of cases
Indecion type All patients (maml Midical Mewbors Obsenric Pedistric
= 62.305) v = S in = 2.178) in =320 in = 28) e i = 1,588)
um B 302 421 42 165 nr 127
Preumonia 155 16.4 17.00 149 23 6.5 127
551 149 4.5 .3 1.8 45.0 nz 6.l
Primary BSI 131 L] 4.8 6.1 22 L) .7
Othar B4 194 Fa ¥ 431 HO 12.7 =8
e . bl iy Bivare, Uil T, f 43S0 Wl &, P
v
g . 190, A Sy oy Mgy
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the Microbiokegy Laboratory
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TABLE 3, Disiribation of nosocomial pathogess molaied from magor isfection wites, 1990 through 1997, bospitsl-wids
compenent, NNIS sysiem™
% of isolstom.
Pashogen AN sades (PO,410 LT 28,57 A1 (10,7 B 9,448 [—— [re—.
wediti ] ridatii wedite s A odwies R ol
Escherichia coll [} 25 A L1 4 4
Seapiybararsus dureus 12 ) 1% L] m 17
Cols 1 4 14 n 2 14
Emterococoss g, ] 1% = 14 H L]
Parudoamondar 9 1 a3 3 (L] &
Emderodacter spp L § 1 ' i Il
Canduls difecaid 5 2 3 5 5 5
Klebuirlla L1 T 3 4 7 3
T PR W O 4 ] ] 1 o 13
Profeai 3 5 3 1 2 2
b P 2 i 3 4 1 2
Diher Candickr wpg. H ] 1 ¥ 1 1
Dhber fetg 2 3 1] 1 1 (]
Acinetobacier ipp. 1 ] ] H 4 i
TP METEREAS 1 1 1 1 3 1
PP 1 ] ] 1 1 ]
inber Bon-Ealerodes refas cie — 1 -] ] 1
Giroup [ sirepiococe 2 3 1 o 1
B atscpliinia 1 1 1 2 1 1
snplurnsae 1 o 0 L] 1
her Klaboirlla ; 1 i (] 1 2 (]
LHhar a 1 1 1 ] 1 1
—aErOe
{Hhar gram-pamitne acnshoy 1 [ 2 1 0 1
Wiruses 1 L) L] L] 1 1
Bacillias fragilis 1 ] 2 1 o 1]
* Pathogems that conmiitwied less thas 1% of isolsten from. sl sies sne nof inchsded.
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Factors that predispose to nosocomial infection

Related to underdying health status

Advanced age

Malnutrition

Alcoholism

Heavy smaking

Chronie lung disease

Diabetes

Related to acute disease process

Surgery

Trauma

Bums

Related to invasive procedures

Endotracheal or nasal intubation

Central venous catheterisation

Extracorporeal renal support

Surgical drains

Masogastric tube

Tracheostomy

Urinary catheter

Related to treatment

Blood transfusions

Recent antimicrobial therapy
Immunosuppressive treatments—eg, corticosteroids
Stress-ulcer prophylaxis
Recumbent position

e m——

Parantaral nutrition Lancet 2003; 361: 206877

OMHaNraac WwanTraanax xangsap
aBaxaf, Herneernex Xy4vH synnyya

Apyyn M3HAWUIH YHAC3H Ganaan

Hacxunt

Xoon TaXaanunH gyTtargan

Apxngant

Apxar TaMxu4mH

YyLWrHbl apxar eBYUH

YNXPUIAH LLIMKUH

Xypu xanaBapT €BYHWA yriMaac

Mac 3acan

MamTan

Tynargant

Mac axun6apbiH ynmaac

'yypcaH xoonoiH 6a xampbIH UHTYBaum

["on xypaaryyp cyfnacHbl kaTeTp

BeepHuin ynn axunnaraar ragHaac
Oamxux Bytoy remogmanua

Mac axunbapblH ApeHax

Xamap X00SO0WH ryypc

TpaxeocTomus

[aBcarang ryypc TaBux

AMUMArasaHUM YWN axunnaraaram
xon6ooTon

Llyc can6ax

.| MUKpOBbIH aCpar amMumnnras

[apxnaa caprasx aMumnras
Xaxvvn Banx
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Bladder pagg

Foley catheter
Y§H ryypc

[ascarHbl ryypc
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35+
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Figure 1: Correlation between prevalence rate of intensive-
care-unit-acquired Infectlon and mortallty rate by country

ICU=intengive-care unit.
OpUMMT 3MYUNTISHUIA HINKUNH SMHIMNT33C
wanTtraanax xangsap, Hac 6apanTbiH TapxanTblH
TYBLUMH YNC OPHOOP

-
Greece
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Healthcare-associated infections axwnnaraaram xonGoooi

xangsap

» Surveillance of healthcare-associated infections
in Europe is slowly extending with, in 2008,
17 countries having implemented surveillance
of surgical site infections and/or surveillance
of infections acquired in intensive care units
following European standardised protocols.

» Decreasing trends previously observed for
surgical site infections following hip prosthesis
were confirmed in 2008.

» The distribution of micro-organisms associated
with infections acquired in intensive care units
showed a high proportion of third-generation
cephalosporin-resistant Enterobacteriaceae,
and in particular among Klebsiella spp. and

34
Enterobacter spp.




Figure 2.6.6. Trends in cumulative incidence of surgical site infections in Curope by intervention category, HELICS-551,
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Figure 2.6.7. Trends in cumulative incidence of surgical site infections in hip prosthesis (HPRO) by country, HELICS-
551, 200408
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Tabile .61, Mumbet of interventions included in survelllance of surgleal site [nfections according to HELICS-551 by

category and couniry, aco8
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Tabln 2.6.2. Filtesn most frequently Isolated micro-organisms in ICU-acquired ppeumonia by country, surveillance of

ICU-aequired Infections, 2a08

LAk wanis

3
Wumbee of Isolates 115 my %
Prrad ownonas 1.8% 1he% oo
SrTE N
Smpiyioiecus sureed BE%  TA%R 40N
Exchanichia rodl &8E p3%  To.0%
Meb el 499, s nas oo%
Candida spp. 6% 4% r0a%
TR BIEET SPEL A% TA% b.a%
e b ptodad ber . A%  a4% 4%
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AR
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Serrank spp. 0.0 BaT 0%
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Table 2.6.9. Filteen most frequently isolated micro-organisms In ICU-acquired bloodstream infections by country,
survelllance of ICU-acquired infections, 2008

Llibuanis
L2 R Mg

Musbar of inalares T 8 L kL Ll 3 54 00 3 1058 &40 AT

Coapgwiase-negmive RETR 1IN 224% MR 7HOR 0% e 2314%  10% 1% e 2o
staphylocodcl

Enfeisniias spd, A% ifra% B0k AR 4% a4T%  24.0% s A% a4 AR 124%
StaphryiDioy ous SUrrs IR IR .I% g% AT Y00 4-0% (ER 0,0% o AR 1.5
Pasutamane s Oeruginmag (1§ W 9 8% AR W 4T% Lo LTS La0% dan LER 1%
Esciberichia rodl 0% 0% 0ER O EER LR OB WAOE 53R BFR SO 1.5% 75%
Kirb el 1pg. b 5ot % | LI LR 0% 1% 150% TR i sk L.o0% 5%
Caadvad wpp 1a8% s 1% L Ti% &0 % & A -5 0.0% (N % [H
Enterabacter app. TR OTEEN 63% 4SRN o0 BOR %N oo AR AR g%
Aginesobecis 3pp. oo% | L4% 5% 1L0% ISR AR oo | 57R 00% 4% BO0R 2O%
Sevrvaeia spp. oo 1% .15 [ Y LR 2.0% 0% I8 | R 9% 5% 0%
Serentodafing Sp. (K. 0 21A% L% 0% A% L5 e 0% Lg% o% L% 1A% 1A%
Proten M. X 0% 4% LY 6.0% &% 0% 4% 0.6% a.5% 2.6 1.7%
Srencéroplomens spp oo%  op% | op% | 0ER o0® 43R 2o% 19%  00R ofER oD% 0g%
Barteraidrs spp. 0Oo% 3% 12% iR A0% BOR DO% 00N 0DR  10% 80% 7%
LRSI iR 5P [ X 5% L 0% 2.0 (8 (L8 5% LR oy % 2,0 oy

W, EEECE-JEL) Bataknue
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OMH3MIUIAH TyCNaMXUnH YN axunnaraaTtam xonbdooTom

XangBapuinH TOXMongnblH TOAOPXONSTONTYYA
SSI — Mac 3acnblH xanaBap (Surgical site infection)

Superficial incisional - ©Hrey 3ycnaruinH xangBap

Organ/Space — OpxTaH/ 6anp

Deep incisional (SSI-D) — N'yH 3ycanTuinH xanasap

Amap Har apXTaH LMIDKYYIDK cyynraaryin 6on Mac 3acan xvincHaac xonw 30
XOHOTVMIH [OTOP, 3PXT3H LUNIMKYYN3H cyynracaH 60m Har XXUnviH 4oTop
xangsap Toxuonggor. MeH xanasap Mac 3acanTtain xonbooTtovroop 60moH
306r16eH 3aMIH (Xanbc, BynymnH) 3ycnaraac WwanTtraanaH gapaax xanbapasp
6ypTraraax 6onHo. YyHa:

1. Mac 3acnblH WapXHbl F'YH33C A33 633p LWMHI3H rapax

2. Mac 3acnbIH Wapx raHaT 3agpax, 3CBAN Aapaax WNHX TOMATYYAUNH HIr Hb N
UNpaxag MIC 3acanyaap sapanTtan H3anraHa. YyHa: 38 aac gaaw xanyypax,
X3Car rasap eBAeX 3eenpex, LlyCHbl 6CTeBPUIH TECT ceper rapaaryi
ToXnonaona

3. Mac 3acriblH 3yCnarunH LWapxsir 3prax wanrax, JaxvH HadX, 34, 9CUNH
LUMHXUIT33, PaANONOTUIAH LWNHXWUTI XMIAX SBLaA Oyrnaa yyCcCaH Hb wyyna
TOOOPXONNOraoxX

4. Mac 3acrblH 3M4 6OSI0H 3MYNIArY 3MY Hb “OMHIMNM3C WanTraanax xangeap” rax
OHOLLIUICOH Baiix

27
BSI - LlycHbl xanaBap |
Contaminated
catheter hub Contaminated
Endogenous T
Sk”.-. ﬂ{l:lra Extrinsic
Extrinsic Fluid
HOW hands T
Skin organisms ” Medication
Endogencus Intrinsic
Skin flora Manufacturer
Extrinsic
HOW hands

Contaminated disinfectant

Skin
Fibrin sheath,
thrombus

..-———'—'_'___‘"--.____"'":—-—' Vein

Hematogenous
from distant infection




BSI - Llycan xangBap

LlycHbl 1 ecreBepT amrar Tepery aepar TaHuyTam 6amnx

acBan

©BYTOHA Aapaax WWHX TAMArYYAUAH HAr Hb UNapy
bavean:

38°C gaaw xanyypax,

Uunypax acBan aptepuiiH gapant byypax

6onoH

ApbCHbI eBepMeL, Byc xanaBapbliH YyCrary 2
©CreBepT 3epar Ganx (MxaBYnaH 48 uarnnH

AO0TOp LycHaac 2 Tycram 439X asaar)

43

OMHIMIMMH 3pyyn axym
(XanpBap xsiHanT, xangBapaac ypbAauunaH c3prunnax)

YHOC3H SneMeHTYYA:

BaviryynnarbiH 6yTau (axvnuug, yypar xapuyunara, anbax tacanraa, TEKHUK
TOXOOPOMXK, MHTEPHIT)

Opyyn axyinH Tenesneree (6UYC3H YN axunnaraaHyyn)
OMHanrMiH xanaBapaac ypbaduiaH Coprumnax

TaHpanTt

[arganTuinH MeEHEXMEHT

Ayaut

MwkpoburonoruinH nabopatopu

AHTUOOTUKUIAH Boanoro

[apbIH apyyn axyn

Tycraapnax copamxyynar

LiaBapnax, xanaBapryntrax, apuyTrax

OMHanriH Barax Texeepemxuir AaxmH 6anTrax ymun ssL

Mapraxnaac wantraanax apyyn M3HAWAH acyyanyyn

Baxuvpraa ax axyn 60MoH yraanra

Xor xasranbiH MEHEXMEHT

XYHCHUI 3pyyn axyw

YCHbI apyyn axymn
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NepmaH gaxb MeTUUMNNUHA T3CB3PTIN anTnar
ctacpunokokk (MRSA)

OMHINArT amuyyrx 6arviraa eBYTHYYAMMH - 2-3 %
Acapraa, cysunraaHsl raspyysa - 2-5 %

bycaa - 25 %

Omumna y3yynx 6anraa eButHyya - 0.4 1 %
AmGynaTopuiiH eBYTHYYA - 1 %

OMHanNraac wantraanax MetTmumnnmHa T3CBIPTIN
antnar cTaunoKoKK

Hunrmaac wantraanax MetmyunnmHg TaCB3pTan
antnar ctacpunokokk Man, ambTHaac wantraanax
MeTuumnnuHa T3CBIPTIN antnar CTagoUIOKOKK

45

FepmaH gaxb MeTULUUNNNHA TICBIPTIN
anTtnar ctachunoKoKk

OMH3Nar:
Tycraapnax
Xanaag, 63anui, amHbl xaanT
Acpax rasap:
KateTepTan eBYTHYyauir Tycraapnax...
Xe[enreeHTan eBUTHYYAUWT Tycraapnaxryn 63

AMOynaTopuiiH Tycrnamx YAnYnnraa:
3oxuuyynanTtrym

XyBWiiH acapraa:
3oxuuyynantryn




Table 1. Characteristics of 103 Participating ICUs, According to the Period of Implementation of the Intervention
to Reduce the Rate of Catheter.Related Bloodstream Infections.

Mo, of

Catheter-Days

Period No. of ICUs per Manth Teaching Hospital No. of Beds

medign medion

(terquartie ronge) % [imerqurartile range)

March to May 20045 40 154 {94-258) 83 404 (168-609)
June to August 2004 15 146 (T2-128) 57 336 {218-610)
Seplember 1o Movember 2004 17 18] (B0-275) 59 299 [190-393)
After November 2004 11 172 (48-279) 3 288 (181-917)

* Baseline data wers not collected by ICUs |mp|:-rnﬂ|1.in= the study interventian during the baseline (preimplementation)
period

e MEW ENGLAND
JOURNAL of MEDICINE

Tr——
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Tabde 3. Rates of Catheter. Related Bloodstream infection from Bazeline jbefore implementation of the Study Intervention) to 18 Months
of Follow.up.®

Study Pevicd Nao, af ICUs Mo, of Bisodutream Infections par 1000 Catheter-Dap
Teaching Monteacheng
Crerall Hospital Hospital <300 Bedy =200 Heds
Friean (inkerguarTald rang)
Baneline 55 2T (06-4B) 27 {LI-AT) 26049 21 0= 27 (L
Durimp implementation 36 L& [0-4.4)1 LT 045y 0mo-as) 0 [o-5.4) L.F o451
Aftes implementstion
O=3mo 1] 0 {D-20)% 13 0=31)t 0 D-1.8)1 gm-2.7M L1 0=3.10%
A= ma 9% 0 0-27}¢ 11 (0-3.87 L0z 0 [D-047 o@-3.2)3
=4 ma a5 00-21)% 08 (0-2.4)3 0 [D-0y3 0 o041 0 0-2.213
18=12 mo 50 0 {0-1.953 00-2.5)1 0[0-1%)¢ 0 [@-0y1 0.2 (0-2.5)%
13-15mo a5 0 {0-16}F Qp-rIiz Q@-033 Qo0 Qm@-20z
Lé=18 mo w O (024} % 0 @-27% 0 @-1.2)% Q[@0-047 0 [0-2.6)3

® Because the ICUs implemented the study intervention at diffarent times, the total number of ICUs contribiding data for sach peniod vanes
Of the 103 paricipatitg ICUs, 48 ded ned contnbute baseline data. P values wese caloulated by the two-sample Wilconan rank-sum test

7 P20.05 for the comparizon with the basaline (praimplementation) period

£ P<0.002 o the comparison with the baseling (premplementstion] period
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Ficuur j

MRESA proportion among 5. aurens, and MESA incidence, 39
teaching hospitals of the Paris area, 1993 to 2007
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MRSA: mELRACTLLN - restatant 5, Burews, ADHRS: alcohol-based mand rub solutions

Eurosurveillance, Volume 13, Issue 46, 13 November 2008
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National Trends in the Incidence of Surgical Site Infection

14BLE 3 Annual Overall and Risk-Adjusted Incidence Rate for Surgical Site Infection for Major Surgical Procedures in France, 1999-2005

Relative %
difference in

Year .
Incidence,
Variable 1999 2000 2001 2002 2003 2004 005 19992005 P
No. of procedures surveyed 79803 82348 109149 114579 107,576 126451 150,006
Overall incidence 20 18 17 15 1.5 1.6 14 3l <001
Incidence for NNIS risk class 0 1.1 09 09 08 0.9 09 08 29 <001

NOTE. Incidence data for each year are the no. of infections per 100 patients who underwent surgery, adapted from the Réseau d'alerte, d'investigation
et de surveillance des infections nosocomiales (RAISIN) results.” RAISIN combines data from the 5 interregional surveillance networks, which use comman
definitions and surveillance methods, into a single national database. NNIS, National Nosocomial Infections Surveillance System.

* By " test for linear trend.
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Figure 1. MRSA bacteraemia, by patient presentation, since October 2005
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Figure 2. Clostridium difficile, by patient presentation (all patients aged 2 years and over), since October
2005
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EBponbiH ync opHyyAbiH Aaxe MRSA: il
»--- OHTOPCOH 5 XUNUIH XyrauaaHg + *1
onponuooroop 13 % nap byypcaH - N,
HaliHa. = N
i
“YHO3CHUI Jpyyn MIHAUMH YANYUNTa3 E T L *\E
Y3YYNaar aMHANTYyad4 XMNCIH E N B
cynanraaraap AHriu yncag i e~ S
cTaTpernTanm Mac 3acanyyn Xunx, w{ TT— Sy
rapblH 3pyyn axyur A3MXUX, . ) -
TycraapnanTbir 6oanoroTonroop P P T
XUncHU yp ayHa MRSA —uiH R -
xangBapblH Toxuongon 6araccaH e by —— et
GariHa. TYYHUN3H 3pUnmMT b AT
~ —G— Lt e Pt
AMYUMTISHUIA UHCTUTYTI = tamania S

©BYTHYYAWIH Tycraaprnax Har
OPTON 6PeBHYYA XYP3nuaarym
banraaraac MRSA —ruiiH Tapxant
MXCakK Garacax Hb rapblH 3pyyn
axywa ankonorug cyypuncaH
OYTI3rAdXYYHUIT X3PIArNaxTan
xon6ooTton 6onoxbir MaH EBponbiH
cypanraa xapyynnaa.”

Struelens and Monnet, Infect Control
Hosp Epidemiol 2010, 31, suppl 1,
S42

FIGLIRE 1 Trendi of decreases in the percentage of & aurrus bac

tetemin cases caused by methicillin-rogstant & awne (MRSA) in
10 countries reporting 1o the Eutopean Antibiotic Resistance Sur
vellance Systemn, 2005-2008, Adapted with permassion from the
Eurapean Anthmicrobisl Reststance Surveillance System 2008 annial
report.
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Mongolian Emergency Service
Hospital Hygiene Project

Bbasipnanaa.
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