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Enuaemunonowke oannke 60NHUUYKMX NpoauBa
Koje u3sasusa Clostridium difficile y yctaHosu
TepuujapHoOr HuBoOa 3apascTBeHe 3awTute y Cpbuiju

BecHa Wymaruh', iparan Hophesuh?, CphaH Nlasuh', burbana Mujosuh?
"MegmumHcku dakynTeT BojHomeguumHCKe akagemuje, YHuBep3uTeT ofbdpaHe y beorpapy, beorpag, Cpbuja;

BojHoMefMUMHCKa akaemuja, beorpag, Cpbuja;

SMegmumHckm dakynTeT, YHuBep3uTeT y Uctourom Capajesy, Qoua, Penybnmka Cpricka, bocHa n XepLerosuHa

KPATAK CAZIPXKAJ

YBopg [laHac ce mehy Haj3HauajHuje y3pouHMKe Nponusa y 60HNYKOj cpenmnHmn cepcTaa Clostridium
difficile (C. difficile). lLnpok cnekTap o6osbetba Koje oBa 6akTepuja 1U3a3mBa NosHate Cy Nof Ha3nBOM
,6onectu nosesaHe ca C. difficile” (enrn. Clostridium difficile associated disease - CDAD). Pa3Bojy CDAD
06MYHO NpeTxofe NpYMeHa aHTUMUKPOGHe Tepanuje n deKanHo-opanHa nHdekumja 6aktepujom C.
difficile. Mocneptyx rogrHa enugemmonoLwka cnvka CDAD ce 3HavajHo NpomeHuna. HepaBHo je ycTa-
HOBJbEH XVNEePBUPYNEHTHU enuaemmnjcku coj BI/NAP1/027, y3pouHuk Tewkux envaemuja y CeBepHoj
Amepuum 1 3anagHoj Esponu.

L paga L nctpaxuatba je 6110 aa ce oapeam ydectanoct GakTopa pr3mka 3a HactaHak CDAD kog
6onecHuKa onepurcaHux y BojHomeamumHckoj akagemmjn (BMA).

Metope papa VicnutnBarem cy obyxsaheHe ocobe onepucaHe y BMA og 1. jaHyapa o 31. geuembpa
2010. roguHe. MpumerbeHa je yrHexxheHa aHaMHeCTUYKa CTyawja. icnutaHuum cy cBpCTaHn y iBe rpyne:
oHe ca CDAD v oHe 6e3 CDAD (koHTponHa rpyna). icnutanuum cy KnmHWuKy npaheHn NpocrneKkTMBHO, a
nojaLm o 1Ma Cy NPUKYN/baHy YNIMTHUKOM TOKOM PYTUHCKOT €NAEMINONOLLKOT HafA30pa.
Pesyntatu Tokom 2010. roguHe ctona nHumgeHumje CDAD'y BMA je 6una 3,3 Ha 10.000 601HUYKMX fAaHa.
YHVBapujaHTHa perpecroHa aHanm3a je nokasasna Aa cy fyX1Ha NpuMakba je[iHor aHTMOMOTIKA 1 AYKMHA
npuMarba ABa aHTUOMOTNKA, Kao 1 UICTOBPEMEHO NprMarbe AABa aHTUOMOTUKA, 3HaUajHO yellhie youeHu
Kop 6onecHnka ca CDAD y ogHocy Ha onepucaHe 6onecHuke 6e3 CDAD. He3aBucaH dakTop pri3vka 3a
HacTaHak CDAD 6una je oy»uHa nprmatba jeAHOr aHTUOMOTMKa.

3akmyyvak Cmarbere ctone nHumaeHumje CDAD noctuxe ce MpyMeHOM Noy3AaHnX Mepa npeseHumnje
1 cy3bujarba: paLnoHanHOM yrnoTpebom aHTMOMOTINKA, paHVIM MOCTaBIbakbeM ANjarHO3e 1 NIeYeHEM
MHOMLMPaHUX 0coba, NXOBOM KOHTAKTHOM M30/1aLujoM, NPaBUAHOM fe3nH}EKLNjoM, Te CTarHOM
efyKaLmjoM MeAULMHCKOT N HeMeJULIMHCKOT 0cobiba.

KrbyuHe peun: 6onectn noeesaHe ca Clostridium difficile (CDAD); bakTop pv3nKa; envaeMmonoruja;

npeseHUuja 1 cy3bujarbe

yBoa

Behwna npornuBa Koju ce jaB/bajy KO XOCIUTa-
NM30BaHuX GOJIECHMKA je HeVH(EKTVBHE eTH-
OJI0THje ¥ Pe3Y/ITAT IIPUMeHe AMjarHOCTUIKIX
WLV TepaIVjCKuX IocTynaka. Mehytum, y 6071-
HIYKVM YCIOBJIMA HIIje PETKOCT I0jaBa nH(eK-
TUBHUX IIPOJIVBA Koju ce 6p30 mpeHoce ca 60-
JlecHMKa Ha 6oyecHyka. OBe 60mHMYKe MHpEK-
nuje 3HavajHO yBehaBajy My XVHY U TPOILIKOBE
Jieverba, @ MOT'Y [OBECTY U [I0 HEXKeTbeHOT MICXOfA
nedersa. [Tocnenmux ronyaa Mel)y HajsHadajHIje
Y3pOYHMKe IPOMBA Y GOMHNYKO] CPEAMHY CBP-
crasa ce Clostridium difficile (C. difficile) [1, 2, 3].
Iberos sHa4aj usjeHavaBa ce ca 3Ha4ajeM Koju
Ha 3[JpaBCTBEHE CUCTEME IMA METULVIVH-pe-
sucreHTHU Staphylococcus aureus (MRSA) [2].
C. difficile je anaepo6Ha, [paM-no3uTHUBHA
GaxTepuja, OCeT/bMBA Y BETETATUBHOM OOIVIKY,
/I CIIOCOOHOCT CTBapara CIopa joj OMOry-
haBa ga peXXuBM 1 OIICTaHe Y OKONIVHU [y~
ro Bpemena. CojeBu C. difficile xoju cTBapajy
TokcuHe (A, B u Binary toxin) Kop ocoba ca
(daxTopuMa pusMKa MOTy M3a3BaTH IPO/IVBE
pas/MYuTe TEXNMHE, YaK U 110 XMBOT ONACHY

AuTaTanujy KonoHa Behy on 5,5 cm, npaheny
¢debpunuourhy, neykonutosom, 601oM y ab-
IOMeHY, AUCTEH3NjoM ab/jOMeHa, a HeKaja 1
KOMIUIMKAIMjaMa, Kao IITo Cy mepdopanmja
KOJIOHA, CEICca U 10K Ca CMPTHUM MCXOHOM.
Criexrap 060/perba Koje 0Ba GakTepuja n3asnuBa
[laHaC Cy [TO3HATA II0f Ha3MBOM ,,0071eCTH I10-
BesaHe ca C. difficile” (enrn. Clostridium diffici-
le associated disease - CDAD) [4, 5, 6].

PasBojy CDAD 0614HO npeTxofie IpuMeHa
AHTUMMKPOOHE Tepamnuje, Koja Mermba HopMa-
JIaH OFHOC OaKTepyja y JUTeCTUBHOM TPAKTY,
u dexanHo-opanHa uHdpeKUja OaKTepUjoM
C. difficile, xoju mponudepmuiie 1 KOIOHU3Y-
je CITy30KO0XY IHTeCTVHAIHOT TpakTa [2]. [Jok
Ce KOJ HEKVX M3/IOXKEHNX OOIeCHNKa pasBujy
KmHMYKe MaHudecrannje nudexuyje, fpyru
OCTaHy KOJIOHM30BAHM, anu 6e3 CUMITOMA.
daxropy y Be3u ca oceT/pyBoIINy foMahnHa
VLU Ca BUPY/IEHLMjOM MIUKPOOPraHU3Ma Of-
pebyjy pasBoj manudectHe nndeximje. Ocobe
KOje ¥IMajy BULLV CYCTEMCKI IMYHCKY OATOBOP
Ha TOKCVH A II0CT4jy K/IMIOHOIIE 6e3 CUMIITO-
Ma, OHOCHO 0c00e ca 60/bUM MMYHCKUM Ofiro-
BOpPOM HeMajy penarice 6omectu [7].
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ToxoM mocnefmNX rOAVHA €NUAeMIOIONIKA C/IMKA
CDAD ce 3Hauajno npomennna. [losehanu cy ce cromna
MHIMIeHIje ¥ 6poj IpyjaB/beHNX eNyieMyja ca TeXOM
KIMHUYKOM CIIMKOM y OJHOCY Ha NMPETXOHU MepUOS.
ITojaBunu cy ce Texxu o6nuiy 6oecTn ca 6pOjHUM KOM-
IUIMKaIyjaMa 1 moseharmweM cMPTHOCTH. Y U3BEIITaj/IMa O
emmpemujama CDAD y 6onmannama y Kanagn un Cjenume-
HUM AMepndKkuM [Ip)KaBaMa OIICYjy ce TEIIKM CTy4ajeBu
ca BehuM 6pojeM Kako KOJIEKTOMMja, TAKO 1 HeycIexa y
7edery M CMPTHUX MCXO/la Y OfHOCY Ha paHuje IocMa-
TpaHe mepuoge [8, 9, 10]. HegaBHO OTKpMBEHY XUTIEPBU-
pyneHTHU enupemujcku coj BI/NAP1/027 je y3spo4HUK
Benmukux enupemuja y CAJl, Kanagu n 3anagnoj Esponn
[11,12,13].

Enupemmornonika ucTpakmupama cy IoKasana jja cy
IIpUMeHa aHTUOVOTIKA, UMYHOCYIIPeCUBHe, UTOCTATCKe
U 3padHe Tepamnuje, IpMMeHa IeKOBa y Tepalujiu YIKyca,
XocnuTannsanyja gy>ka o 10 nana, npyMeHa MHBa3MBHUX
racTpOEHTEePOJIOLIKYX IIPOLIeRYPa, TeIIKa OCHOBHA 60/IeCT
(MaymurHe ¥ XpOHMYHe peHaIHe 60/IeCTI), XMPYPILIKe VH-
TepBeHIMje y ablOMeHy M CTapOCT NPeKo 65 rofuHa dax-
TOpM pusyKa 3a HactaHak CDAD [14-17].

LUnb PAOA

LIwp ucTpakuBama je 6110 fja ce OApeRU y4ecTanocT (ax-
Topa pusuka 3a Hactanak CDAD kop, 607ecHIKa orepu-
caHux y BojHomennuynckoj akagemuju (BMA).

METOLE PAOA
Ucnutannuym

McnutuBamem cy obyxsaheHe cBe ocobe omepucane y
BMA og 1. janyapa o 31. geiem6pa 2010. roguue. I[Tpu-
MemeHa je yrHexxheHa anamHecTuuka crynuja. Crynuj-
CKy rpymy unHmmm ¢y 6onecaniy ca CDAD, a KOHTpONHY
rpymy onepucannu 6onecaniy 6e3 CDAD xocnmTanmso-
BaHM Y VICTOj KIMHUIN. VICIUTaHUIM KOHTPOJIHE TpyIe
Cy ynapeHu (,Me4oBaHN) ca MCIIUTAHULIMIMA CTYAVjCKe
TpyIle IpeMa CTapocTy (MHTEepBaI Of IIeT TO[MHA), JATYMY
omepanyje (OIepUCAHN Y ICTOj PafHOj HelleTbM) 1 OIIIITEM
3[paBCTBEHOM CTalby IIpe olepanuje, Tj. Ha OCHOBY ASA
ckopa (American Society of Anesthesiologists - ASA) — uma-
i ¢y uctu ckop. Ilomanu o paxropuma pusmka IpuKy-
IUbEHM CY CTATHUM €NUAEMMOIOMKIM HaJl30pOM Haf
60MHNYKUM MH}eKIVjaMa KOJj OllepyICaHuX 60IecHIKa
HONyWaBabeM IT0CeOHO IPUIIPEM/bEHOT eIIUAEeMIOIIO-
IIKOT YIIMTHYKA.

ITop, 6onmuMukoM uHpekumjom Kojy nsasusa C. diffi-
cile cMaTpasa ce mojaa IponMBa Kof, 60ecHNKa KOju
cy y BMA 6opaBuu nyxe of 48 4acoBa U KOJ KOjUX
je y MHCTUTYTY 3a MUKpobuonorujy BMA norspheno
nocrojame TokcuHa A u/umm B C. difficile (nupexTaH eH-
3UMCKU MMyHoecej). IIponus je mepyuHMCcaH Kao MecT U
BIIIIe TEYHNX CTONNIIA TOKOM 36 4acoBa, TPY MV BUIIE
HepopMupaHuX cToNMLA 3a 24 Yaca TOKOM JIBa y3aCTOII-

Ha JjaHa, YUIM 0caM ¥ Bulle HepOpPMMUPAHUX CTONULA ¥
TOKY 48 yacosa [18].

Opabpane cy cnenehe Bapujabie (3a morpebe yHuBa-
pVjaHTHe perpecuoHe aHaju3e):

1) y Besu ca 60/1eCHMKOM: II0TI, CTApPOCT, UjarHO3a Ha
npujeMy, aujaberec, Heolyla3Ma, MHQeKIUja Ipe Xupyp-
LIKOT jlederba 1 ASA ckop;

2) y Be3u ca MeIMLMHCKUM IpOLiefiypaMa: KJIMHUKA Ha
K0joj je 60/IeCHUK XOCIUTaIN30BaH, 60paBaK y jeAnHu-
1y nHTeH3uBHe Here (JVIH), 6opaBax y npyroj 6onuuim
npe npujeMa y BMA, npuMeHa IleHTpa/JHOT BaCKy/IapHOT
katetepa (IIBK), 13710’keHOCT MeXaHMYKO] BEHTWIALIUjI
(MB), mpumena ypunapHor xaretepa (YK) u nprmena Ha-
30TacTpUYHE COHTE;

3) y Be3u ca IIpeIycaHoM MeJMKaMEeHTHOM TepaIiyjoM:
IIpMMeHa MHXMOUTOpa IPOTOHCKe ITyMIIe, TaKCaTUBa, aH-
taumpa, H2 6rokaropa u IMTOCTaTHKa;

4) y Be3u ca IIpenycaHoOM aHTUOMOTCKOM TepaIlyjoM:
6poj ¥ BpcTa NpUM/beHMX aHTUOMOTHKA ¥ 6pOj HaHa IIpu-
MeHe Tepanuje;

5) KOHaYHMU MUCXO Tederba O0/IeCHMKa.

CtaTucTnuka o6paaa nogartaka

Crona nHUMAeHIVje MHDeKIuje je M3pakeHa Ha 10.000
OOMHMYKIX [JaHa.

Y pagpy cy xopumrheHe yHUBapyjaHTHa U My/ITUBa-
pMjaHTHA JIOTMCTUYKA perpecuoHa aHa/lIu3a 3a IpoLeHy
3HayajHOCTY nmoBe3aHocTy (p<0,05). AHanmu3a nmogaraka
obapjbeHa je kopuihemeM IporpamMa 3a CTaTUCTUYKY 00-
pagmy SPSS 17.0.

PE3VYNITATU

ToxoM jemHOTOAUIIbET IepMOfia KIMHNYKY Cy TpaheHn
6omecHny onepucany Tokom 124.050 60THUYKMX [JaHA.
Y aHaMHeCTUYKY CTYAUjy YK/bydeHo je 114 6onecHnka. Y
CTYAMjCKY IPyIy cBpcTaHO je 38 6onecHunka ca CDAD, a
Y KOHTPONHY rpyny 76 6onecuuka 6e3 CDAD.

Y Tabenmu 1 npukasaHe cy crone uHuyaeHuuje CDAD y
BMA 2010. roguse. ITpoceuna crona unuupennyje CDAD
6una je 3,3, a HajBUIIA je yOueHa KOJ, O0MeCHNKa JIeYeHIX
y xupypmkoj JVIH (6,9 na 10.000 60mHIYKYX faHa).

Y tabenu 2 mpuKasaHU Cy pe3yATaTU YHUBApYjaHTHe
aHa/m3e OIyIMKa UCIIUTaHuKa ca 1 6e3 CDAD.

Y tabenu 3 mpuKasaHU Cy pe3yATaTU YHUBapyjaHTHe
aHa/M3e MEAMUMHCKIX ITOCTYTIAaKa U Ipolleflypa U3Befie-
HUX KOJ] MICIIUTaHUKA.

Y Tabem 4 cy faTvi Cy pesynaTaTH yHUBapMjaHTHE aHa-
Nu3e IpUMenEHe MeJKaMeHTHE TepaInmje KoJ| onepuca-
HUX O0JIeCHMKA JIBe TpYIIE.

Y Tabenu 5 cy maTu pesynTaTH yHMBapMjaHTHE aHa-
nM3e aHTUOMOTCKe Tepanuje Ko UCITUTaHNKa, ¥ TO 6Poj
IpVMemeHNX aHTUOMOTHNKA U Tpajambe Tepanuje. CBu
UCIIMTAaHUIU U3 Tpyne nHunupannx 6akrepujom C.
difficile npumanu cy 6ap jenaH aHTMOMOTHK, KOK 13,2%
VCIUTaHMKa KOHTPOJIHE IPYIIe HUje IPUMajo aHTuomo-

483



484

Wysaruh B. u cap. Enngemrionowike ognnke 60nHNYKMX nponuBa Koje nsasuea C. difficile y Cpbujn

Ta6ena 1. Crona nHumpaeHumnje CDAD y BojHomeamumHCKoj akagemuju (BMA) 2010. rogunHe
Table 1. Rates of CDAD in the Military Medical Academy (MMA) during 2010

OpraHu3aumoHmn geo bpoj bl Crona nHekumje Ha 10.000 b
Department Number of PD Rate of CDAD per 10,000 PD
Ipyna xmpypLikmx KnnHuka BMA
Surgical clinics MMA 124050 33
KnunHuka 3a yponorujy 18825 53
Urology
KnuHuKa 3a onwty n abaomMuHanHy xvpyprujy 22396 36
General Surgery
KnvHunka 3a optoneaujy n Tpaymatonorujy
Traumatology/Orthopedics 23222 >6
KnuHuka 3a Heypoxumpyprujy 11630 26
Neurosurgery
KnuHurka 3a makcunodaumjanHy xmpyprujy
. . 8961 1.1

Maxillofacial surgery
KJ‘II/IH.VIKa 3a MAAaCTUYHY XMPYPTIUjy U ONeKoTUHe 12676 08
Plastic Surgery and Burns
KnuHuKa 3a BacKynapHy xupyprujy 10106 10
Vascular Surgery
KnuHuKa 3a rpygHy xvpyprujy 6922 46
Thoracal Surgery
Knmfvma 3a KapAnoxupyprujy 6407 16
Cardio Surgery
me){pm{(a)egmmua VNHTEH3MBHE Here 2005 6.9
Surgical intesive care unit

CDAD - 6onectun nosesaHe ca Clostridium difficile; B[] — 6onHWuKmM faH

CDAD - Clostridium difficile assosiated disease; PD - patient day

TCKy Tepanyjy. [IBa aHTuOMOTIKA MIcTOBpeMeHoO je npuMa-  JUCKYCUJA

710 52,6% ucnutanuka ca CDAD u 25.0% 6onecHuka 6e3
CDAD, mTo je 6110 CTaTUCTUYKY 3HAYajHO PasIU4NUTO
(p=0,004; OR=3,3; 95%CI=1,5-7,6). Iameby mocmarpa-
HUIX TPyIIa YOUeHa je CTATMCTUYIKY 3HavYajHa pas3/iKa y gy-
JKUHIU IIpUMeHe jeqHor aHTubmoTuka (p=0,003; OR=1,2;
95%CI=1,1-1,4), Kao U y Ly>KVIHJ UCTOBpEMeHe IIpMMeHe
IiBa aHTMOMOTHMKA — 2,6 faHa y rpymu ca CDAD y ogHOCy
Ha 1,3 gaHa y KOHTPO/IHOj rpynu ucnutanuka (p=0,030;
OR=1,1; 95%CI=1,0-1,3).

Y Tabenu 6 cy npuKa3aHy pe3yITaTy YHUBApMjaHT-
He aHa/nM3e NpUMEhEeHNX Ipyna aHTUOMOTUKA Kof, 60-
necHuka ca u 6e3 CDAD. Ilepanocnopunn Tpehe rene-
pauuje cy 6unu Hajuemrhe xopumhenu aHTUOMOTULIN Y
obe rpyme ucnuranuka. Yemhe cy npuMemyBany Kox
oneprcanux 6omecunka ca CDAD Hero Kof UCIUTaHUKA
KOHTpOIHe rpyne (63,1% npema 43,4%), anu oBa pasnu-
Ka Hyje Oula cTaTUCTUYKY 3HavajHa (p=0,087; OR=2,0;
95%CI=0,9-4,4). CmuaHa pasnyka 3abene)keHa je 1 y yro-
Tpebu xmHonoHa (13,1% mpema 3,9%; p=0,086; OR=3,7;
95%CI=0,8-16,3).

Ympna cy gBa 6onecnuka ca CDAD (5,3%), Bok y KOH-
TPOJIHOj TPYTIN HIICY 3abemnexxenyt cMpTHM rcxom (p=0,109;
OR=1,1; 95%CI=0,9-1,1).

Y MynTMBapujaHTHY perpecuoHy aHa/IN3y Cy yK/bydeHe
Bapmjabe Koje Cy y YHUBapMjaHTHOj PeTpeCrOHOj aHaIMN -
31 loKasaHe Kao 3Ha4ajHe (p<0,05). 3aBucHa Bapujabia
je 6wna nadexuyja C. difficile, a He3aBuCHe Bapujabie cy
Owrte: Jy>KVHa IIpUMara jefHOT aHTUOMOTHKA, IpUMalbe
IBa aHTMOMOTMKA ¥ Ay KMHA NIPYMarba iBa aHTUOUOTH -
ka. HesaBucHu dakrop pusmka 3a Hacranak CDAD 6u-
7a je Jy>KMHa MpUMama jeqHor antuomoTrka (B=0,186;
SE=0,077; 95%CI=1,0-1,4; p=0,015).

CDAD je sHavajHa KOMIIIMKalyja jederma y 34paBCcTBe-
HUM ycTaHoBaMa [1, 2, 4]. Enupemuornonike opinke oBe
MH}eKIMje MHTEH3UBHO Cy ce MemaJle y IPBOj JelieHUju
OBOT BeKa. Y CBETY ce youaBa [IOpacT CTONA MHIVEHIN-
je CDAD, a Takobe ce moBehaBa 6poj npujaB/beHUX emN-
IeMMja C TeXKOM KIMHMYKOM C/IMKOM Y OIHOCY Ha IIpeT-
XOJ[He TIepIofie Y 3APaBCTBEHNM ycTaHOBaMa y CeBepHOj
Amepuun u EBporn [12, 14]. Toxom enupemuje CDAD y
6omannama y Kebexy 2004. 3abenexeHa je ctoma cMpr-
HOCTH 0f, 6,9% y ofHOCY Ha 1,5% Koja je perucTpoBaHa
y KaHanckuM 6onHumama 1997. rogune [19]. Iloganu us
CA]I mokasyjy ma ce crona cMpTHOCTH off CDAD moseha-
ma ca 5,7y 1999. na 23,7 Ha MUIMOH CTaHOBHUKA ¥ 2004.
rogyuy [20]. Temku o6muiy CDAD y CAJL yrphenu cy
y IomyanujaMa Koje paHuje HICY CMaTpaHe pUSUYHUM
(3npaBe mopoawbe, fena, 3apaBe 0cobe Koje HUCY UMaje
KOHTAKT Ca 3[JpaBCTBEHNM CUCTEMOM, HUTH CY IIpuMare
aHTHOMOTHUKE) [21].

ITpomena BpegHOCTYM OKa3aTe/ba 000/IeBamba 1 yMypa-
Ba off oBe nHdpekuyje y CeBepHoj AMepuiiy objalimeHa
je mMpemeM Ha XMHOMOHe pe3ucteHTHOT PCR puboruma
027, osHaveHor kao BI/NAP1/027 [14, 17], xoju cTBapa
16 myTa BMIle TOKCMHA A, 23 IyTa BUILle TOKCUHA B of
TOTaJ, O3HATHX COjeBa, Kao U Binary toxin, HeJOBOJBHO ja-
cHe ynore [14]. Y Esponn C. difficile BI/NAP1/027 npso je
peructpoBas 2005. ronuHe y Enrneckoj [22], yop3o y Xo-
mauauju [23], a IOTOM U Y MHOTUM JPYTUM 3eM/baMa [24].

Y Cpb6uju jour He IOCTOje IOAALM O CTOIaMa MH(eK-
1yje CDAD y 60THMYKUM YCTIOBMMA, HUTY O HeHVIM eIl -
meMMONOIIKKM ofuKaMa. OBa CTyziuja je jeaH off IpBUX
IIOKYIIIaja la ce MIPUKaKe eNuieMIOTIOrNja OBe MHeKIMje
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Ta6ena 2. Ognvike 6onecHuka ca 1 6e3 CDAD - yHuBapwvjaHTHa aHanmsa

Table 2. Characteristics of patients with CDAD - univariate analysis

Bapwujabne CDAD
njabn o
Variables Jla (%) He (%) p OR 95%C/
Yes (%) No (%)
Bbpoj ncnutanmka
Number of patients 38(1000) 76(100.0)
Mywikapun 18 (47.4) 39(51.3) 06 12 05-25
Mon Male
Gender
Kene 20(526) | 37(487)
Female
Crapocr >40 3(7.9) 6(7.9) 1.0 1.0 0.2-4.2
(roguHe) 41-64 10 (26.3) 21(27.4) 0.8 1.1 0.5-2.5
Age (years) 652 25 (65.7) 49 (65.4) 03 1.2 0.8-1.9
Bonectu cuctema 3a Baperse
Diseases of the digestive system 821 1621 10 10 04-26
bonectn cuctema 3a gucarbe
Diseases of the respiratory system 379 679 10 10 0.2-4.2
BonecTty NOKOMOTOpHOT cucTemMa
Diseases of the musculoskeletal system 11(289) 22(28.9) 10 10 04-24
Bonectu mokpahHor cuctema 10 (26.3) 20 (26.3) 10 10 04-24
Diseases of the genitourinary system ’ ’ ’ ’ o
Bonectn cucrema KpBoToka
[unjarHo3a Ha Diseases of the circulatory system 126) 2(26) 10 10 01-114
npmjemy_ BonecTtu Koxe 1 MOTKOXXHOT TKMBa
Dlag.nO.SIS on Diseases of the skin and subcutaneous tissue 2(53) 463) 10 10 0.2-5.7
admission 5
0N1eCTV HEPBHOT CUCTEMA _
Diseases of the nervous system 3(7.9) 6(7.9) 10 10 0.2-42
Nujabetec menutyc 5
Diabetes mellitus 4(10.5) 7(9.2) 0.8 1.2 0.3-4.2
Heonnasma 1(26) 1(13) 06 20 0.1-33
Neoplasms
MNpeonepaunoHa nHdpekumja 2(5.3) 2(2.6) 05 21 03-15.2
Preoperative infection i ’ ’ ' i ’
1 1(2.6) 3(3.9) 0.7 0.7 0.1-6.5
A5 2 29 (76.3) 54 (71.1) 0.5 1.1 0.7-1.8
cKop _
ASA score 3 8(21.1) 19 (25.0) 0.6 0.9 0.7-1.3
4 0 0
5 0 0

p - BepoBaTHoha; OR - yHakpcHW ogHoC; Cl - HTepBan noBepetba; ASA — onwTe 34paBCTBEHO CTakbe 6onecHnKa npe onepauyje
p — probability; OR — odds ratio; CI - confidence interval; ASA — health status of patients before operation

Y 3/,paBCTBEHOj YCTAaHOBM TePIMjaPHOT HMBOA Ha HAIIUM
npocropuMa. [Topen pemaTuBHO Masor 6poja UCIUTaHN-
Ka, IeH HefIOCTATaK je ¥ Y Hello3HaBamy 0coOMHa cojeBa
C. difficile xoju cy nsasuBamyu nHbeKLMje KO HaImMX 60-
TIeCHUKA.

Toxom 2008. roxyHe yTBpheHoO je 65 pasmuunuTux pu-
6o0TuIIOBa KOjU LNVUPKyIuIy y 6onHuIaMa Vv 34 3eMsbe
EBpore ox xojux je camo 5% mpumagano puboTtuiry 027.
N y EBponu temke kommnmukanuje CDAD ce jaBrbajy Kox,
obomenux ocoba CTapujux of 65 rofMHa, anu cy Jenrhe
yapyxeHe ¢ pubotumosuMa 018 1 056 [25].

Y BMA je 2009. ropyHe yCIIOCTaB/beH KOHTMHYMPaHN
enupeMnonomky Haasop Hajg CDAD y cknafy ¢ mpemno-
pyxama EBporcke cryaumjcke rpymne 3a C. difficile, Yopyxe-
wa 3a 6omHnuky ennpemuonorujy CAJl n Yapyxemwa 3a
nndextusHe 6onectu CAJl [14, 24]. inuuaeHnuja uH-
¢exuuje kox onepucanux 6onecHuka y BMA tokom 2010.
roauHe 6ma je 3,3 Ha 10.000 60THMYKMX [laHa, IITO je
He3HAaTHO HIDKe Off ITpoceKa y 6onuunama Esporne 3a 2008.
TOIVHY, Tfie je M3MepeHa cToma of 4,1 Ha 10.000 60mHN-

ykux faHa (0-36,3). Hajeuue crore cy 3abenexene y 6051-
Hunama y ®unckoj, [Tospckoj u Benukoj bpuranuju (19,1;
12,5; n 10,6 Ha 10.000 60mHMuYKMX faHa) [25]. Hajeuma
mHIMpeHyja y BMA toxom 2010. ropuse 3abenexena je y
xupypmkoj JVIH - 6,9 Ha 10.000 6omanakux gana (Tabema
1). Iopanu HauyoHnanHor Hapgzopa CAJ] mokasyjy pga cy
cronte CDAD Buiue y 601HMIIaMa Koje Cy HacTaBHa 6a3a
y OGHOCY Ha OoHe Koje Hucy (13,0 mpema 11,7 Ha 10.000
GOMHMYKIX TaHa), KA0 U Ha MHTEPHUCTUYKUM, HETO HA
XUPYPLIKMM Ofie/beIbJIMa, Ca Ce30HCKOM BapyjaliyijoM, 9u-
ju je BpXyHal (IMK) y 3MMCKMM Meceniuma [8].

CrapocT 60/IeCHUKA je Y UCTpaKMBambyMa IIPEIIo3HaT
Kao jeflaH off He3aBMCHMX (aKTopa pM3MKa 3a HaCTaHAK
CDAD [8, 26]. I namm ucnurauniy ca CDAD yrinaBHOM
¢y 6unu crapuju of 65 roguHa (65,7%).

IeBemeceTnx roguHa gBafeceTor BeKa Kop 00omecHm-
ka ca CDAD pujabertec je youeH Kao IpefUKTOP CMPT-
HOT JCXOfia ycien oBe 6onHmnuke nHdekuyje [27]. Ha-
[IpeTKOM MeaniuHe fujaberec Bulle Huje GaKTOp pu-
3MKa 32 CMPTHU JICXOJ XMPYPILIKY JIedeHNX OONecHnKa
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Ta6ena 3. MeanuuHcke npouenype kof 6onecHnka ca v 6e3 CDAD - yHuBapwvjaHTHa aHanusa
Table 3. Characteristics related to health care of patients with and without CDAD - univariate analysis

Bapuiab CDAD
apujabne
Variables [a (%) He (%) p OR 95%Cl
Yes (%) No (%)
Bopasak y gpyroj 6onHnum N
Stay in another hospital 4(10.5) 4(5.3) 0.3 2.1 0.5-9.0
EOpaB.aKyJe“”HV.'uM VIHTEHSNBHE Here 5(13.2) 8(10.5) 0.7 13 0.4-4.2
Intensive care unit admission
LleHTpanHu BeHCKM KaTeTep _
Central venous catheter 5013.2) 8(10.5) 0.7 13 0.4-4.2
MexaHnuka BeHTUNaUuja
Mechanical ventilation 1(26) 0 0.2
YpuHapHu KateTep B
Urinary catheter 17 (44.7) 31 (40.8) 0.7 1.2 0.5-2.6
HasoractpuuHa coHpa 0 0
Nasogastric tube
Ta6ena 4. NprmereHa MeArKaMeHTHa Tepanuja Kog 6onecHuka ca n 6e3 CDAD - yHBapujaHTHa aHanv3a
Table 4. Use of medication therapy in patients with and without CDAD - univariate analysis
Bapwujabne cDAD
njabn
Variables fa (%) He (%) P Ok 95%Cl
Yes (%) No (%)
NHX16VTOPU NPOTOHCKE Mymne ~
Proton-pump inhibitors 2(5.3) 3(3.9) 0.8 1.3 0.2-8.4
ﬂaKCETTI/IBI/I 0 0
Laxatives
AHTaumgmn
Antacids 0 0
H12 onokaropy 13(34.2) 14(18.4) 0.065 23 09-56
, antagonists
Lintoctatnum 3
Antineoplastic drug 2(5.3) 1(1.3) 0.2 4.2 0.4-47.5
Ta6ena 5. lMpumeHa aHTMOUOTMKA KOA MCMUTaHWKa ca 1 6e3 CDAD - yHMBapujaHTHa aHanu3a
Tabele 5. Use of antibiotics in patients with and without CDAD - univariate analysis
Bapwiab CDAD
apwjabne
Va ﬁajbles Aa (%) He (%) P o .
Yes (%) No (%)
[pyMatbe jepHor aHTuGMoTKa 38(100.0) 66 (86.8) 0.999
Receiving an antibiotic
Bpoj aara npumarba jearor arTub1oTMKa 6.9 45 0.003 12 1.1-14
Number of days of receiving an antibiotic
fpumarbe 4Ba aHTnoNoTIKa 20 (52.6) 19(25.0) 0.004 33 15-7.6
Receiving two antibiotics
Bpoj aaHa npumarba ABa aHTUGNOTHKA .
Number of days of receiving two antibiotics 26 13 0.030 [ 10-13

[28]. Kop mcnimTaHuKa Hallle cTyfyje fujabetec Huje 6110
3HayvajHO yApYyXeH ¢ mojaBom CDAD (p=0,8; OR=1,2;
95%CI=0,3-4,2).

Y 6onunnama y kojuma ce CDAD jaBrbajy eHTeMCKM,
Kao IITO NpuKasyje cTyauja us Xonauauje, 6opaBak y
JVIH upencraBpba He3aBucHU (aKTOP pU3MKa 32 HacTa-
Hak nHOeknyje [29]. VMako je croma MHIMIEHLIje OBe
6onHnuke nHpeKLuje 6una HajBuIIa y xupypiukoj JITH
BMA, xop Hamux ucnurtanuka 6opasak y JVIH Huje 610
¢daxTop pusuka 3a Hactanak CDAD (p=0,677; OR=1,288;
95%CI=0,391-4,243).

ITpumena IIBK, YK 1 MB onncuBaHa je Kao He3aBUCHM
(akTOp pM3MKa 3a HACTAHAK PA3IMIUTUX TUIOBA OONTHU-
ykux uHpekuuja y Cpbuju [30]. OBuM MucTpakupameM
HIIje YTBpDeH yTHIIaj HaBeleHMX MeIVILIMHCKIUX IIoMaraia
Ha HacTaHak CDAD. Kox 6onecHnka Hallle CTyAuje HU-

je kopuirheHa Ha3oracTpyYHa COHJa, MaJa aHAMHeCTH-
4Ke CTYyZUje Y CBeTYy IOKa3yjy fia je To He3aBUCHU dax-
TOp py3¥Ka 3a HaCTaHaK O6OMHIYKUX MH(DEKIIja M3a3BaH
C. difficile [15].

VcnuTtuBama 3Hayaja 1eKOBa Y CyIpeCcUji KMCETOCTH
XKeNTyaqHor Cafip>Kaja Kao (paKTopa pusyKa 3a HaCTaHaK
CDAD pajy pasnuuute pesynrare [17, 31]. Hamm ncnm-
trauuny ca CDAD Hucy 3HavajHO 4emrhe npumanu uH-
XMOUTOPe IPOTOHCKE IYMIIe Of MICIIMTaHVKa KOHTPOJTHE
rpyne. Maxo cy H2 6nokaropu denthe npuMemBaHU KO,
6onecunka ca CDAD uero xop ouux 6e3 CDAD (34,2%
npema 18,4%), oBa pasnuKa je 611a Ha IpaHUIIN CTaTH-
cTuyke 3HayajHoCTH (p=0,065; OR=2,3; 95%CI=0,9-5,6).

Buiie op 90% 60onHMYkMx HGpeknuja y3pokoBanHux C.
difficile pemaBa ce TOKOM WIV HaKOH aHTMOMOTCKe Tepa-
nyje. VlcToBpeMeHO NpyMarbe ABa ¥ BUIIe aHTUOMOTIKA
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Ta6ena 6. [pyne nprmerbeHVX aHTMBUOTMKA — YHUBapPWjaHTHa aHanm3a

Table 6. Applied antibiotic class — univariate analysis

AHTUG CDAD

HTUBMOTUK

Antibiotics [a (%) He (%) p OR 95%Cl
Yes (%) No (%)

fpsa renepaymja uepanocrnopuna 5(13.1) 18(23.7) 02 05 0.2-14

15t generation cephalosporins

Apyra rerepauyja ueganocnopuna 9(23.6) 14(18.4) 05 04 0.5-35

2" generation cephalosporins

Tpeha renepauja uepanocnopura 24 (63.1) 33 (43.4) 0.087 20 0.9-4.4

3" generation cephalosporins

AmMHOTINKO3VAN 5(13.1) 4(52) 0.1 2.7 0.7-10.8

Aminoglycosides

XiHONOHM 5(13.1) 3(3.9) 0.086 37 0.8--16.3

Quinolones

JInHKO3aMnHNM

Lincosamides 0 10.3)

MNeHnynnuH

Penicillin 0 2(2.6)

CVHTETCKN NEHULUAVHN

Synthetic penicillins 2(5.2) 1(1.3) 0.2 4.2 0.4-47.5

Tpumetonpum

Trimethoprim 2(5.2 3(3.9) 0.7 13 0.2-84

,uepwsam nmngasona 3(7.9) 5(6.5) 0.8 0.8 0.1-4.3

Imidazole derivatives

Mukonentnamn

Glycopeptides 1(26) 0

Kapbanenemy 2(52) 1(1.3) 02 42 04-47.5

Carbapenems

U Oy>KMHa JaBama aHTUOMOTIKA Takohe cy ommcanu Kao
¢dakropu pusuxa [15]. Mako cy roToBO cBe IpyIle aHTH-
61M0TVKa, Ca U3Y3eTKOM aMMHOITIMKO3NU/IA, YAPYXKeHe C
HacTaHKOM CDAD, aHTUOMOTHIM IIMPOKOT CIIEKTPa, KO-
jV MMajy MHTEH3MBHMjU YTULAj Ha mopeMehaj HopMmart-
He ¢iope 1peBa, Hajuemnhe cy yapyxenu ca CDAD [15].
Hexke o HeaBHO M3BefieHNX CTY/Vja YKa3yjy Ha cBe Behn
3Ha4aj IMpPOKe IPJMeHe XMHONOHA Kao (paKkTopa pusyKa
3a HactaHak emypemuja CDAD [17, 19, 32].

Csy Hamy ucnutanuny ca CDAD npumanu cy 6ap
jemaH aHTMOMOTHK, IOK je Y KOHTPOJTHOj TPyIy 6umo 66
TaKBYX UCIIUTaHuKa (86,8%). OBo je mocnepuua npogu-
JaKTWYKe IpYMeHe aHTUOMOTYIKA Y XUPYPIUjU U Y CKIIaZy
je c Ipenopykama 3a Ipeolepalyiony IpUIIpeMy 0omecHu-
ka y BMA. OHo mTO Hifje y CK/Iafly ¢ OBMM IpenopyKama
jecTe my>KMHa jaBama aHTHOMOTUKA. IIpoceyHa fyxmuHa
TaBama CaMo jefHOT aHTMOMOTUKA Y CTYAMjCKO]j IPYIIN MC-
IUTaHuKa 6ma je 6,95 naHa, a y KOHTPOIHOj rpymu 4,47
mana (p=0,003; OR=1,2; 95%CI=1,1-1,4). [IBa aHTOMOTU-
Ka JICTOBpeMeHO IIpuMao je 52,6% 6onecuuka ca CDAD,
OITHOCHO 25,0% 6omecHuka 6e3 nadexnuje (p=0,004;
OR=3,3; 95%CI=1,5-7,6). IlpoceuHa nyxuHa faBama
[Ba aHTMOMOTHUKA Y CTYAVjCKOj rpynu 61Ia je 2,6 aHa, a
Yy KOHTpO/NHOj rpynu 1,3 faHa. YHMBapUjaHTHOM aHaJIN-
30M je IOTBpheHa CTaTMCTUYKM 3HAYajHa Pa3/IMKa U KOJ
LY>KHe JaBaiba JBa aHTMOMOTMKA UCTOBpeMeHO usMehy
nocMaTpanux rpyna (p=0,030; OR=1,1; 95%CI=1,0-1,3).

Y Hanckoj 6poj CDAD je mopacrao ca 8 Tokom 1997.
rogyHe Ha 23 Ha 100.000 6omHMYKMX oTIycTa y 2007. ro-
muHM. VicToBpeMeHo je 3abenexxeHo noBehame MOTpoLIme
XMHOJIOHA Y LIeJIOKYITHOM 3[IpaBCTBEHOM CUCTeMY ca 384
Ha 1162 kg, a epanocriopuna ca 626 Ha 2286 kg [32]. Le-

¢danocnopunu Tpehe renepanyje Hajuernhe cy xopuurhe-
HJ aHTUOMOTUIIN Y 06€ TpyIle HAlVX ucnutanuka. Yenrhe
CY IpUMeIbeHN Y TPYIIM ollepycaHux 6onmecHuka ca CDAD
HEro y KOHTpO/IHOj rpymu (63,1% mpema 43,4%; p=0,087;
OR=2,0; 95%CI=0,9-4,4). Pasnuka nsmebhy gse rpyme nc-
IuTaHMKa, Takohe craTucTiuky 6esHadajHa, youeHa je
u y ynorpebu xunomnoHa (13,1% mpema 3,9%; p=0,086;
OR=3,7; 95%CI=0,8-16,3). XuHOMOHM Cy MoTBphern kao
Bonehu daxrop pusuka 3a HactaHak enupemuje CDAD y
Ksebexy [17].

Crypnuja usBefeHa fieBefieCeTUX rOAMHA [IBa/IeCeTOT
BeKa IT0Ka3aJIa je [ia je KOHTaKT ¢ ocobaMa 060jenum of
CDAD 6uo jegyuy ounriefiad GakTop pu3uKa KO, HeKMX
60/ecHVIKa Y TIeAMjaTpyjCKMM jeNMHILIaMa, YiMe je MCTaK-
HYT 3Hauaj mypema nHPpekuuje ¢ ocobe Ha ocoby [33].
Hosuje cTynuje ykasyjy Ha 3Ha4aj 6poja pesepBoapa MH-
dexuyje 3a mypeme enuaeMyja y 60mHUIIaMa, Kao ¥ Ha TO
Jla IOCTOjambe ,IPUTICKA“ pesepBoapa NHeKIje MOXKe
6uty He3aBucaH akTop pusmka 3a Hactanak CDAD [34].
VckycTBa y oBoMe yyhyjy Ha TO ia y HeKoM of cnefehnx
UCTpaXKyBama Kao MOTeHIujaTHu GaKTop pusKka Tpeba
MCIIATATH U T3B. ,IIPUTHCAK  pe3epBoapa MHPeKumje y
6OTHIYKOj TOMyIAlNjI.

MynTuBapujaHTHOM perpecuoHOM aHaaM30M JO-
OMjeHo je fa je He3aBUCHM GaKTOp pU3MKa 3a HACTAHAK
CDAD xoj ucnuTaHUKa Hallle CTyfiuje Jy>KMHa IIpuMa-
Ba jemHor antubuoruka (B=0,186; SE=0,077; OR=1,205;
95%CI=1,036-1,400; p=0,015).

ITpakca u3 6onuuie y ITutcOypry nokasana je fa ce npu-
MEHOM ITaKeTa Mepa MO>Ke CY30MTH IIPeHOLIebe eIIeMIj-
ckor coja. Enykarjom Ha cBuM HUBOMMA (JIeKapy, Mefu-
IIHCKe CecTpe, HeMeJUIIMHCKO 0C06/be), paliOHaTHOM
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YIOTpe6OM aHTMOMOTHKA, PAHVM [IOCTAB/bAEM AVjarHO3€e
VI IIPUMEHOM Teparje, Kao ¥ IPMMEHOM CBUX OJTOBapajy-
hux mMepa nipeBeHIyje mpaheHnxX KOHTAKTHOM M30/IALIVjOM,
HIOCTIDKE Ce CMambebe cTolle nHpekuyje ox 71% [35].

3AKJ/bYYAK

Cromna nnnygenuuje CDAD y BMA 2010. roguze 6una je
3,3 Ha 10.000 60munukmx gana. Kog oneprcanux 6omecHn-
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Introduction Among the most important causes of diarrhea
in modern hospitals is Clostridium difficile (C. difficile). A wide
spectrum of diseases caused by this bacterium is now known
as C. difficile associated disease (CDAD). The development of
CDAD is usually preceded by the administration of antimicro-
bial therapy and fecal-oral infections with C. difficile. Over the
last years epidemiology of CDAD has significantly changed.
Recently, a hypervirulent BI/NAP1/027 strain, the cause of
severe epidemics in North America and Western Europe, has
been identified.

Objective The aim of this study was to identify risk factors for
CDAD in patients operated on at the Military Medical Academy
(MMA).

Methods The study included all patients who underwent sur-
gery at the MMA during 2010. Nested case-control study design
was used. The subjects were divided into groups of operated
patients with and without CDAD. The patients were under
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prospective follow-up, while their data were collected using a
questionnaire during a routine epidemiological control.
Results During 2010 the incidence rate of CDAD was 3.3 per
10,000 hospital days. Univariate regression analysis showed that
the length of administration of one or two antibiotics, as well
as concurrent administration of two antibiotics, were far more
frequently observed in the patients with than in the patients
without CDAD. Independent risk factor for the development of
CDAD was the length of the administration of one antibiotic.
Conclusion Reduction in the incidence rate of CDAD can be
achieved by using reliable measures of prevention and control;
the rational use of antibiotics, early diagnosis and therapy of
infected patients, contact isolation of infected persons, proper
disinfection, and continued education of medical and non-
medical personnel.

Keywords: Clostridium difficile associated disease (CDAD); risk
factor; epidemiology; prevention and control
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