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CAXETAK

VYBoa: JlekoBu MOTY JIeJIOBaTH IMITETHO y OMIJIO KOM pa3no0Jby TpyaHohe, Te ce camo Maiu Opoj
BUX CMaTpa MoTIyHo 0e30eaHuM 3a ynorpeOy y Toky TpyaHohe. [IporieHa pusnka u npumeHa

onrosapajyhe Tepamnuje je BpJo BaKHa.

Huse: Hus oBor paaa je Aa ucnuTta cBe (hakTope MoBe3aHE ca MPOLIEHOM BHUCOKOT PU3HKA O]
CTpaHe KIMHUYKUX (papmakosiora y TpyAHUIIA KOjUMa Cy IPONUCAHU aHTU-UH(PEKTUBHU JIEKOBU

# OJ1arv aHaJreTULIH.

Marepujan u meroa: CropoBezieHa je cTyauja-Iipeceka y Kojy je ykJbydeHo 284 TpyIHUIa Koje
cy monasmiie 1o caBet y Ciyx0y 3a knuHHUYKY (hapmakosorujy Knuamakor nearpa Kparyjesar ,
y nepuoay ox 1997. no 2012. romune. CBe TpyIHUIE CYy KOPUCTHIIE HEKE OJ1 aHTU-UHPEKTUBHUX
JIeKOBa M OJIarWX aHaJIreTHKa TOKOM IpBa Tpu Mmecena tpyanohe. [loganu cy npukymnjbeHH U3

MCAUIHUHCKUX KapTOHA naunj CHTKHEA U ITyTEM Teﬂe(I)OHCKI/IX I/IHTeijya..

Pesynratn: Kinuanukn ¢dapMakosio3d Cy TPOLEHWIM PH3HK OFf T0jaBe KOHTEHUTATHUX
aHoMaligja Kao ,,BUCOK® KOJ TpyAHULA KOje cy Oujie Ha Tepanuju TeTpauuKIMHAMA U
JiepuBaTHMa MPOMUOHCKE KUCeNMHEe TOKoM nepuoaa TpynHohe. ITopemehaju y pa3Bojy mpema
MojlaliliMa J1IaTUM O] MajKH, Cy OMJIM TIOBE3aHU ca MPUMEHOM Ie(aloCnopuHa y TOKY MpBa Tpu
Mecena TpyaHohe. CrioHTaHU U HaMEpHH Mobavaju cy OwiM 4yemhu KoJa TpyAHHUIIA Koje cy Ouie

Ha TepaHI/IjI/I TCTpalUKIIMHAUMa TOKOM pr,Z[HOhe.

3akspyuak: I[lpolieHa pu3uMka O] KOHTCHHTAIHUX aHOMajdja Jara oOJf CTpaHe KIWHUYKH
(dapmakosora je A€o0 pyTHHCKE Tpakce W y HajBehoj Mepu 3aBUCH O] OCTYIIHE, MyOJIMKOBaHE

JIUTECPATYpPEC U 3HAKA O 6e3He,Z[HOCTI/I JaTor JICKa TOKOM prz[Hohe, HapO4YUTO Yy IIpBa TpU MECCIA.

Kibyune peun: TpyaHoha; JIeKOBU; TEPaTOr€HU PU3HUK; MIPOLIEHA pU3HKA
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ABSTRACT

Introduction. Considering that small number of drugs are completely safe for use during

pregnancy, right choice and adequate risk assessment is extremely important.

Objective. The aim of this study was to analyze factors associated with estimate of high
teratogenic risk (as judged by clinical pharmacologist) in pregnant females who were prescribed

anti-infective drugs or mild analgesics.

Methods. A cross-sectional study included 284 pregnant women who came for an advice about
teratogenic risk to clinical pharmacologist in Clinical Centre Kragujevac, Serbia during the
period from 1997 to 2012. All of included pregnant women were prescribed mild analgesics
and/or anti-infective drugs during the first 3 months of pregnancy. The data were collected from

patient files and by phone interviews.

Results. Clinical pharmacologists estimated the risk of teratogenicity as “high” in pregnant
females who were using tetracyclines or propionic acid derivatives. Disorders of development
reported by mothers during phone interviews were associated with cephalosporin use during first
3 months of pregnancy, while miscarriages or abortions happened more often in women who

used a tetracycline.

Conclusions. Estimate of risk from congenital anomalies after use of drugs during pregnancy,
which make clinical pharmacologists as part of their routine healthcare services, depends on
amount of published data about previous experiences with specific drugs during the first 3

months of pregnancy.

Key Words: pregnancy; drugs; risk of teratogenicity; risk estimate
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3AXBAJIHUIA

Benuky 3axBagHOCT ayryjeM CBOjoj MEHTOpkH, mpod. ap JacmuHu MunoBaHoBuh, Ha

HeceOMYHO] CTPYYHO] MOMONYU ¥ MOPATHO]j MOAPIIIY MPUIUKOM U3paJie JOKTOPCKE AUCEpTalHje.

ITocebny 3axBanHOCT, AyryjeM npod. ap Cinobonany JankoBuhy Ha MOPaIHOj U CTPYUHO]

rnmomMohii TOKOM YHUTaBOT Imponceca.

3axBaspyjeM ce cimyxou 3a Knmuamuky dapmakonorujy Knunamukor nenrpa y Kparyjesiy,
Koja je oMoryhmia jga MPUCTYHNHMO apXMBCKUM Y30pLMMa IalfjeHaTa M CBHM IOJalMa

BC3aHUM 3a UCTC, KOje CY YYUHWIN JOCTYIITHUM.

3axBaspyjem ce mMp.nx Jbrmibanu Huxonuh Ha momohu u 3anmaramy NpHIMKO MPUKYTIbAHA

1 o0Opajie mojlaTaka HEOMXOJHUM 3a U3paay JOKTOPCKE TucepTalyje.
HckpeHno ce joiir 3axBajbyjeM CBOjOj MOPOIUIIH U MPHjaTeIbUMAa.

CBOjy IOKTOpPCKY UcepTalujy, mocsehyjeM CBOjUM poIUTeIbUMA.
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1.0. VsBox

Tpynnoha cama 1o cebu npeacTaBiba MOCEOHO N3MEHEHO CTalke Y (hapMaKOTEePaIijCKOM
cmuciay. Ban mepuona rpaBuaMTeTa KEHE CE y OBOM IOTJIENy BpJIO MalO pa3iuKyjy OX
mymikapana. [1] [0ToBO cBU JIEKOBH KOjU C€ YHECY y OpraHu3aM TPYAHHUIE OCIEBajy MPEKO
IUTAllEHTE Y KPBOTOK Iuioja. [lnaneHTa He mpencTaB/ba HUKAKBY 3HAuajHy Oapujepy MpoJiacky
nexosa. [2] Kao nmocneauna tpyanohe, jaBiba ce HU3 PU3HOIOMIKKX IIPOMEHA KOj& MOTY YTHIIATH
Ha JIUCIIO3UIN]Yy JIEKOBA KOJ Majke U ¢eryca. KoHmeHTpanuja andyMuHa je CHUKCHA Y TUIa3MH
MajKe, MTO yTUYE HAa CMAambCHhC BE3HMBaMa JIGKOBA 3a MPOTEHHE IUIa3ME W TOBehame HHXOBE
cinoboaHe ¢pakmnuje. MuHyTHH BOJyMeH je moBehaH, ka0 W HPOTOK KpBU Kpo3 OybOpere u
riioMepyJiapHa GuiaTpanuja, Te je uIMyInBame JeKOBa OBUM IyTeM Takolhe yBehano. [lmaneHTy
BpJIO JIaKO TpoJjia3e JUMO(UITHN MOJICKYIH, JIOK je TpaHchep XuApOGUIHUX CIIOPHjH, YHME je
OrpaHUYeHa U3JIOKEHOCT ()eTyca HAKOH IMOjeJMHAYHE JI03¢ JIeKa JaTor Majiu. PeTku cy JieKoBH
KOje IJIAlleHTa He MPOIYIITa, MOMYT XerapuHa HUCKE MOJICKYJICKE Mace, YMME je OCUTypaHa
0e30eqHa xpoHHYHa puMeHa. Mnak, BehuHa xoja mpohe jako cropo ce equMHUHUIIE U3 geTryca
ycnen ciiabe pa3BUjeHOCTH €H3MMa 3a OMoTpaHcopMaliijy JIeKoBa y jeTpH (eryca y ogHOCYy Ha
jerpy oapacnux Jeyau. Ilopen merabonusma, ¢a3a u3inyunBama HHje pa3BujeHa. Ilyrem OyOpera,

JIeK ce U3JIydyje Y aMHUOHCKY TE€YHOCT Kojy deryc ryta. [3]

VY npBe aBe Henesbe o1 omiohema (14-30. qaHa o MPBOT JIaHA MOCIEAHE MEHCTPYAIIH]e)
JexkoBM he WM JOBECTH 10 CMPTH M €IUMMHAIMje IUoJla WiIM Hehe OCTaBUTH HHMKaKBe
nocienuue. [lpuMeHa MOTEHIMjadIHO TEPaTOTreHOr Jeka y OBOM MEpHOJy HHMje MHIMKaIHja 3a
HamepHu npeku] TpyaHohe. Cnenehux 10 Hexesba je mepuon opraHoreHese, rje NpHUMEHa
JIEKOBa MOXE JIOBECTH 10 IOjaBe KOHTeHMTaTHUX Mandopmanuja. [2] He mocroju TauHo
yTBpheHa neduHUIM]ja KOHIeHUTAIHUX Majdopmanuja. Cmarpa ce aa je To nmopemehaj koju
yKJbyUyj€ CTPYKTYpHO oluTeheme, Koje ce pa3Buio MHTpayTepuHo. Hajuemtha monena je Ha
Mame u Behe mandopmaruje. Behe Mory OuTu moTeHIMjanHO JIETATHE, 3aXTEBajy JO0JATHO

JIeUerhe U HOCE ca COOOM BeNMKe ecTeTcke mpoodieme. [4]
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VY mpeocrana jBa TpoMecedja JCKOBH HE MOTY M3a3BaTH KOHI'CHUTAJIHE aHOMaiHje, Beh
MOT'y JIeJIOBaTH TOKCHYHO Ha TKMBA IUIOJA M IOBECTH 10 (erorokcnunux edpekara. Hajuemrhe
nomnasu 1o omrehema OKa U MEHTPATHOT HEPBHOT CHCTEMa, C 003MPOM Jia FbUXOB Pa3Boj Tpaje

TOKOM 4HTaBe TpynHohe. [1, 2]

Craructuka roBopu na y mpoceky 2-3% wuHTpayrepuHux mnopemehaja Hacraje ycien
[IPUMEHE TepaToreHuX jJekoBa TokoM Tpyanohe. [5, 6] Kao u na 86% cBux TpynHuiia y3uma oap

jenas ek Tokom TpyaHohe, 1ok ra 36% y3uMa TOKOM MpBOT TpuMecTpa. [7]

[Ipe 40 ronuHa goroamia ce TaaUIOMHJICKA KatacTpoda Kaaa ce 0Baj JIeK KOPUCTHO Kao
CellaTHB M XUITHOTHK TOKOM IIPBOT TpuMecTpa TpyaHohe. [8] Mako ce npBu citydaj TalIuaOMCKUX
Mandopmanuja mnojaBuo TokoM 1957. romuHe, TEK HAKOH HEKOJMKO TOJWHA YHOTpebde
TaauaoOMUAa U poheme HeKonuKo xusbana 6eba ca Wiedemann dysmelia cunagpoMom yTBpauia
Ce jacHa Y3pOYHO-TIOCIECIUYHA Be3a NpPUMEHE TATWAOMHIA y paHoj TpyAHOhM M TojaBe
Mandopmanuja. Jlupekran oaroBop Ha oBy Tpareaujy je moHomeme OJIA kinacupukamnmje 1962.
TOJIMHE, YMME Cy CBU JIEKOBU CBPCTaHM IIpeMa MOTEHIMjally CUCTEMCKU PecopOOBaHUX JEKOBa
112 IpOy3poKyjy aedekt HoBopoheruera (A, b, 11, 1, X). [1, 4, 8]

AHTUUH(pEKTUBHU JIeKOBU cy Mely Hajuemrhe mDpONUMCUBAaHUM JIEKOBUMA TOKOM
TpyaHohe. 300r cBor MexaHHM3Ma J€jCTBa U MpupoJe Kopuinhema y Tepanuju aKyTHUX
uH(EKIMja, BpJIO yecTo OMBajy KOpUIINEHH Y paHO] TPYAHONH, 10K MallMjeHTKUbE U HE 3Hajy /1a
cy TpyaHe. [9] AHTHMH(]EKTHBHE JeKOBE OpajHO je y3umasno 37% TpyAHULA jJeAAHIyT WIIH
yemrhe TokoMm TpyaHohe, a Mo HeKUM u3BOpuMa Taj O6poj ce kpehe ox 17% mo 41%. Ox oBor
opoja 21% To umHuM 300rT ypuHapHuX wHHbeknuja, a 21% 300r YeCTUX pecHnUpPaTOPHUX
uHopexkyja. [10, 11, 12. 13] Hudexuuje TokoM TpyAaHohe ce Mopajy JEUUTH Kako Ou ce
MIPEBEHUPATIN HEXEJbEHH UCXOJU Mo Majky U jere. Mako je mocta aHTMMH(EKTUBHUX JIEKOBA
noTBpheHo kao 6e30eqHO 3a ynorpedy TOKOM TpyAHOhe, 3a HEKE joll yBEK HeMa MOY3/JaHuX
nojaraka o eQuUKAacHOCTH, 0e30eqHOCTH U peXuMy Jo3upama. DapMakoKHHETHKA
AHTUMH(EKTUBHUX JIEKOBA j€ M3MEHEeHa TOKoM TpyaHohe. Tako OHM Koju ce MPUMapHO
eJIMMUHMINY Tpeko OyOpera Mory HMMaTH Mamy KOHIETpalujy y KpBH Yycienq nosehama

KIIMpeHca TOKOM TpyaHohe.



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

AHTUMH(EKTUBHHU JIEKOBH KOjU C€ METabOJIMIIY IMyTeM jeTpe WM KOMOWHAIMjOM BHUIIIE
METa0OJIMYKUX MyTeBa MOTY MMAaTH PA3IMYUTy KUHETHKY CXOIHO €H3MMY KOjH je YKJbY4YeH Y
nporec o6uorpanchopmanuje. Kox myntumimx uHpeknuja Tokom tpyanohe, monyt XHWB-a u
TyOepKyio3e, MOCTOjU OMACHOCT OJ MOryhumx wuHTepakuuja. AHTHUUH(PEKTUBHH JIEKOBH Ca
BEJIMKHM TIPOIIEHTOM Be3MBamba 3a MPOTEHHE IIa3Me, YCJeJ HUCKOT HHUBOA ajl0yMHHA MOTY

uMatu noeehany ci1o6oaHy ppakiinjy, Te ce CaBeTyje CMambemhe 103€.

Jly)xuHa TIpUMEHE OBE TPyIe JICKOBE je BpJI0 OWTHA, ¢ 003MpPOM Jia je MOTPeOHO MeT
BpEMEHa MOJyeIIMMHUHAIM]e KaKo OM ce JIeK eJIMMHHHCA0 M3 OpraHu3Ma. YCIel HelocTaTKa
(bapMaKOKHHETCKUX CTy/IHja Ha MOIyJIAIMjU TPYIHUIA, HHIUBHIYATHH TEPAITH]CKH MOHUTOPHHT

j€ Heolxo/JlaH y Tepanuju akyTHUX uHpekuuja. [14]

Tepanuja ananreTunuMa je Takohe ydaecrana mehy tpynaunama. Ctynuje ropope na 37%
TpyIHUIA Y TPBUX 36 Henesba KOPUCTH aueramuHodeH, Aok 23% kopuctu ubymnpoden. [15]
Amnanretuk nzbopa je napareramod, koju je kareropuja b u cmarpa ce 0e30e1HUM 3a ynotpely y
CBUM TPUMECTpHMa TPpyAHOhe, Kao ¥ TOKOM TepHuoja akranuje. pyru antunuperuk u3bopa je
alleTUJICAIUIIMIIHA KucenuHa (kareropuja 1), ca moBehaHum pU3MKOM 3a racTpoOLIN3y, YKOJIHUKO
ce mpuMeHH y mpBoMm Tpumectpy. [14, 16, 17] Ilo HexkuM momanMma, KOJEHH 300T CBOT
AHTUTYCHUYKOT U aHAITETCKOT eeKTa, MOXe OMTHU jeTHa O]l TepaNnjCKUX alTepHaTHBA. Y3UMaH
y MPBOM TPHUMECTPY, MOXKE Y3POKOBAaTH pecnupaTopHe maidopmaiuje mo pohewy. MehyTtuwm,
Mmame n03e (7,5-15 mr) mMory ce kopuctuTi TokoM TpyaHohe. Hectepouauu anTuuH(IaMaTOpHU
JeKOBM cy Kareropuja b y mpBa nBa TpumecTpa TpyaHohe, a HakoH 28. Henesbe TpynHohe
npenase y kareropujy J. C o03upoM 1a WMHXMOMpAjy CHHTE3y IpPOCTAHIJIAHAWHA, MOTY
Y3pOKOBaTH OJIMTOXHIPAMUHO3Y, TpPOMyXeHke Topohaja W TpepaHo 3aTBapame JyKTyca
apreo3yca. ONMOUIHU aHAITETUIM y MajluM Jl03aMa HHUCY TepaTtoreHu. MopouH, mehytum,
npumnaga kareropuju LI, y3pokyjyhu ancTHHEHIMjaJHM CHHAPOM KOJ HOBOpoleHueTa Majke

3aBUCHHKA, PECIIUPATOPHY ACTIPECH]y U HHTBUHAIHE XEPHH]j€ TOKOM JCTUCTBA. [14]
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2.0. AHTUUH()EKTUBHU JEKOBH

[Ton aHTHH(EKTUBHUM JIEKOM c€ TOJApa3yMeBa CBaka CYIICTaHIIa Koja yOuja uiu
ycIiopaBa pacT MUKpOOpraHu3ama, monyTt 6akrepuja u ribuBuna. [18] Tepmun ce yecto mosesyje
ca CHHOHUMOM ,aHTHOWOTHIIM®. MebhyTum, KacHuje je yTBpheHO J1a ce MOoJ IOjMOM
,,AHTHOMOTHK® TOApa3yMeBajy XEMH]CKa JeIUbCHha KOja CTBAapajy *KUBU OPTaHM3MHU U Koja y
MaJFM KOHIICHTpallMjaMa 3ayCTaBjhajy JKUBOTHE IIPOIlECe MHKpoopraHusama (Oakrepwuja,

PHKeIHja, XJaMH/I1ja, TJbUBHIIA, TPOTO3aa u Bupyca). [19, 2]

OBUM ce UCKJbYUYjy CYIICTaHIE Koje yOujajy OakTepuje, a HUCY CHHTETHCAHE O] CTpaHe
MHUKPOOpPraHW3Ma, W CHHTETHYKH AaHTHOAKTEPH]CKH JIEKOBH, momyT cyiadonamuaa. [20]
AHTUOHOTHUIM ce Jeie Ha 0aKTepUOoCTaTUKe, KOjU YKIbY4y]y aHTUOMOTHKE KOjH CIpeyaBajy pacT
OakTepuja ajau UX HE YHUIITaBajy, U OaKkTEepULIUIE, KOjU YKIJbyUyjy aHTUOMOTUKE KOjuU YOHjajy
Oaktepuje. Y OakTepUIMIHE aHTHOMOTHKE CIaAajy: MEHUIMINHY, [e(palOCIOPUHI, UMHUIICHEM,
AMHUHOTJIMKO3H/IM, CPUTPOMULIMH y BHUCOKMM KOHIEHTpamujaMa, KOMOWHANWja TPUMETOTIPUM-
cyidameTokca3ojla, BAHKOMUIIMH M XUHOJOHU. Y OaKTepHOCTAaTUKE CHanajy: TETPALMKIMHU,
EpUTPOMMIIMH Yy HUCKUM KOHIEHTpalujamMa, CHeKTMHOMMIMH, JMHKOMMIIMH, KIWMHIAMUIMH,

cyndoHaMHIU U XJTopaMpeHUKOI. [2]

ITocToje OCHOBHU MOCTyJaTH NMpPUMEHE aHTHMOMOTHKA KOjU Cy O] NMpEeCcyAHOr 3Hauaja 3a

YCIEIIaH UCXOJ JIeYeHa:
e AHTHUOHMOTHKE HEe Tpeba NPUMEHUBATH YKOJIMKO HUCY HEONIXOHH;

e [lpe 3amouumama Tepanuje Tpeba MMaTH MHKPOOMOJIOIIKY MOTBPIY Yy30paka

THOja, €CKy1aTa WK WHOHUIMPAHUX TKHUBA;
e AHTHOMOTHK OM Tpebayo NpUMEHUBATH Y aJIeKBaTHO] J103H;

e 3amodyeTy Tepamnujy He Ou Tpebasio MemaTu mpe ucreka Tpeher maHa, KOJIMKO je

noTpeOHO Jla ce YCTaHOBE MPBU e(hEeKTH JIeUena,

11
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o [Ipumeny antubuormka Om Tpebano na mpaTud JOpEeHaka THOJHUX KOJICKIIH]a,

eKLII/I3I/Ija JACBUTAJIN30BAHUX TKHMBA M OTKJIAamkhalkhe CTPAHUX TECJIIA,

e HakoH kIuHMYKOT M3JeueHa, Teparnuja ce HacTaBJba jolll Oap Tpu JaHa Kako Ou

CE CIIPEYNO PELUINB,;

e KoHTpanHIMKOBaHa je HCTOBpEeMEHa MpUMeHa 0aKTepUOoCTaTUKa U OaKTEepHIIHIA,
yclleJl ’bUXOBOT CYIIPOTHOT JiejcTBa. Haume, 6akTepuliuiH1 aHTUOUOTHUILIM ETY]y

Ha OakTepuje Koje ce aele, a 0aKTepruOCTaTUI CIIpedaBajy Aeo0y Oakrepuja. [2]

2.1. Knacudukanuja aHTHMHPEKTUBHUX JIEKOBA

Hajyemrha mnonena aHTUMH(EKTUBHUX JIEKOBa je TMpeMa XEMHjCKO] CTPYKTYpH,

MEXaHMU3MY JIejCTBa U MHAUKauUju. [21-27]

VY Oera-nakTamMcKe aHTHOMOTHKE CIajajy MEHUIMIMHH, Le(panoClnopuHU, MOHOOAKTaMH U
kapOaneHemu. [2] AHTHOMOTMLIIM OBe Tpyne Jelyjy Tako IITO CIpeyaBajy CHUHTE3Y
nenTuAorinkana henujckor 3uaa 0akrepuje. Besyjy ce 3a mpoTenH Ha3BaH NEHUIMINH Be3yjyhu
MIPOTENH, BE3UBHO MECTO Ha OaKTepHju, HAKOH 4era MHXWOMpaJy TPAHCHENTHIALMOHHU E€H3UM
KOJU YHaKpCHO TIOBe3yjy TMeNTHIHe JiaHle, MNpuuBpiiNeHe Ha OCHOBY CTPYKType
nentuaorinkada. Kpajmu pesynTar je MHAKTHBallMja MHXMOUTOpa ayTOJMTHYKUX €H3MMa Y

henujckoM 3uny u nusa Oakrepuje. [28]

12



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

[leHnumnrHA ce MOTY Jlajbe MOJCTUTH Ha OHE YXKer crekTpa AejctBa (nmeHuuwinH O, B u
OKCAallWJIMH) W IOUPEr CIeKTpa JejcTBa (aMIHUIMINH, aMOKCUIWINH, MHUIEPALMINH) WIA Y

YETUPU OCHOBHE TPYyIIE:
1. Tpupoguu nenurmnman [* (GeH3MIMEeHUIMINH) U B ((eHOKCHMETUITICHUITUITUH ),

2. llenunmnasza-pe3uCTCHTHH TEHUIWIWHUA  (HAQIIUINH, OKCAllWJIWH, KJIOKCAIWJIMH,

JIMKJIOKCAIIWIIH);

3. HeHI/II_[I/IJ'II/IHI/I ca U POKOM CIICKTpOM z[ej CTBa (aMHI/IHI/IJ'II/IH, AMOKCHUIINJINH,

OCKaMITHITHIIHH);

4. TleHUIWIIMHK ca TPOIIMPEHUM CIEKTPOM JiejcTBa (KapOCHULMINH, TUKAPIWJIHMH,

a3JIOIUJIMH, MC3JIOLIUIIUH, ITUIICP aI_[I/IJ'II/IH) .

Ca npyre crpane, nehaloClOpHHU ce MpemMa BpeMeHy yBohema y KIMHHYKY IMPaKcy Jaeie Ha

YeTHPH TeHepalyje:
1. Irenepaunwmja: nedaszonun, nedaapokcui, nedaiekcuH, NedpaavH;
2. Il renepanuja: nedaxiop, uedamannon, neGokcuTHH, He@ypokcum, nepoTeTaH;

3. III renepanuja: nedmnogokcuM, NepuKcuM, IePoTakcuM, MePTPHAKCOH, IePTazuInM,

nedorepazoH, MoKcagaTam,

4. 1V renepanyja: nepenum.

VY ocrane Oera-nakTaMCKe aHTHOMOTHKE CHazajy JIEKOBH KOJU HMMajy OeTa-JaKkTaMCKu
MPCTEH, alld HE CIMaJiajy HU Yy MEHUIWINHE HU y nedanocnopure. Tako, kapbaneHeMu mope
Oera-makTamMcKor mpcTeHa uMajy jomr jeman L[ arom. IlpeacraBHuim kapOameHema cCy:
UMHUIICHEM, MEpOIeHeM, epTarneHeM. [J1laBHM MOHOOakTaM je a3TpeoHaM, jeJHOCTaBHU

MOHOIMKJINYHU OeTa-maktam. [2, 28]
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Y uHXUOUTOpE CHHTE3e NMPOTEeHHAa OaKTepHja CMajaajy OHW IIUPOKOT CIIEKTpa JIejCTBa,
nomyT XjopaM(peHuKosla ¥ TETPAlMKIWHA (TETPAIMKINAH, JOKCHUIMKIWH, MHHOIMKIINH,
TUTELUKINH); CPEIer CIEKTpa JIejCTBA, MOMYT MAaKpOJuAa (€pUTPOMHIMH, a3UTPOMHUIIMH H
KIAQpPUTPOMHIIMH); M YCKOI CIEKTpa JejCcTBa, IOMYyT JIMHKO3aMmuja (KJIMHAAMUIIH,
JTMHKOMUIIMH), CIIPEKTpOrpaMuHa u JuHe3oauaa. OBy OakteproctaTuiy ce Besyjy 3a 30C wmmu
50C cy6OjequHuIly pubo30Ma, y3poKyjyhu peBep3uOWIHy HWHXUOHMIM]Y CHHTE3€ TNPOTEHHA.
AMUHOTTTUKO3UIN (TEHTaMUIMH, aMHUKAIMH, CTPENTOMHIMH, TOOpaMHIIMH, KaHAMULUH,
HEOMHUIIMH) TI0 MEXaHM3My JIejCTBa Takole mpumazajy oBoj rpymu aHTHOMOTHKA. Mehytum,
ometajyhu BezuBamwe MPHK 3a pubo3ome, npeBep3nOMIHO HHXUOUPA]y CUHTE3Y MPOTEUHA, IITO

ux yOpaja y GaKkTepuluIHE aHTUOMOTHKE.

AHTUMUKPOOHU JIEKOBH KOjU HMHXUOMpAjy [€JCTBO M CHHTE3y (orara He cnaaajy y
aHTHOUOTHKE y Y)KEM CMUCIY peud. Y OBY Ipymy ce yopajajy cyiadoHamMuau U KOMOHMHAIIM]ja
TpUMETONpUM-CyinameTokcason. MexaHuszam JejcTBa Ce€ Omeaa y KOMIETUTHBHOM
AQHTarOHU3My I1apaaMUHOOEH30jeBEe KHCEIMHE W WHXHOWIMjH CcHHTe3e (OJTHE KHCEIUHE Y

Oakrepujckoj henuju.

XUHOJIOHH Cy CHUHTETCKM aHTUMHMKPOOHM JIEKOBH KOjU Clafajy y Tpyly HHXUOUTOpA
tonouzomepaze II. Jlenyjy Oakrepuniuano wHXuOMpajyhu eH3UM oAroBopaH 3a (opmupame
0aKTepHjCKOI XpoMo30Ma. AHTarOHUCTHYKUM JesoBameM Ha Torousomepasy Il (JJHK rupasy)

oHeMmoryhaBa ce TpaHCKpUIIIMja U PerUIMKalKja.

VY Tpymy IIMKONENTHIHUX aHTUOMOTHKA CIajajy BaHKOMHIIMH M TEUKOIUIaHWH. Jlemyjy
TAaKoO IITO WHXWUOMpajy CHHTe3y henMjckor 3ujga OakTepuja, MEXaHM3MOM pa3IUUYUTHM O

MeXaHu3Ma JiejcTBa neHuuuianHa. [lpunanajy 6akTepuiuIHIM aHTHOMOTUIIMA.

Merponuaa3on je edukacaH NpOTHB aHaepoOHMX Oakrtepuja, momyT Bacteriodes,
Clostridia spp. u Hekux crpentokoka. [Ipey3umajyhu enekTpoHe o/ el1eKTpoH-TpaHCTIopTyjyhux

npoTerHa y hesuju, peMeTH CHHTE3y SHepPTrijoM 0oraTtux jeaumerna.[29-36]

14



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

2.2. Emmpemwuonoruja ynorpede aHTUMH(GEKTUBHUX JIEKOBA TOKOM
TpyaHohe

JluiiemMa cBakor 3ApaBCTBEHOr MpodechoHaNa je Be3aHa 3a u300p ajaeKBaTHE
¢dapmakorepanuje y mnepuoay TpyaHohe. IIpuimkoMm JOHOLIEHA OJUIyKE, HEOMXOAHO je
MPOICHUTH OJHOC KOPUCTH M TOTEHIMjaJTHOI pU3MKa MpUMEHE ojpeheHor lieka mo Majky,
OJIHOCHO TUT07l. AHTMMH(GEKTUBHU JIEKOBU ce yOpajajy y cBe kareropuje ®JIA knacudukanuje,
on kareropuje b yiekoBa, koju cy 6e30eqHu 3a ynorpely y TOKy TpyaHohe, 1o kareropuje /I,
KOHTPAWHIUKOBAaHUX M JOKA3aHO TEPATOrCHHX JIeKOoBa. Heku o1 BUX MOTy MMAaTH TOKCHYHE

edekTe HaKOH MOpoJIa.

YHOpKoc OBUM YHIbEHHIIAMA, AaHTUOMOTHLM Cy jeAHH O]l HAjIpPONHCHUBAHM]HX JIEKOBA
TOKOM TpyaHOhe. Y 3amaHUM IHUBWIM3AlHjaMa y9eCTAIOCT MPOCKpHUMIHje je Benuka, ox 20%
10 49% TpyAHHMLA je JIeYeHO HEKMM O]l aHTUOMOTHKA y TOKY TpyaHohe. Hdeknuje cy Benuku
M3a30B 3a KJIMHUYApe, C 003MPOM Jla ce Mopajy TpeTHpaTu y TOKy TpyaHohe, y3 Boheme pauyHa

0 MOTEHIIMjaJTHUM HeKeJbeHUM edextrma 1o miof. [10]

PesynTatu apyrux cTynuja Koje Cy UCIUTUBAJE MPEBAICHIlY TPOMUCHBAKa aHTHONOTHKA
y TOKy TpyaHohe cy cnuyan. O CBUX aHTUOMOTUKA, IEHUIWIIMHU CY HAjIIPONUCUBAHU]H, I0K Cy
Hajuenthe aMjarHO3€ pecrnupaTopHe W ypuHapHe uHOekuje. Y 0BOj CTyAWju ce Oenexu

npeBajienna oy 24,5%. [36]

Cutyanyja y morjiey NpOCKpUIIMje aHTMOMOTHKA HHMje C€ YMHOTOME IPOMEHMIIA O
ocaMJeceTX ToAuHa mnpouutor Beka. CTynuje U3 TOr BpeMeHa Cy IOKaszaje Jia OJf CBHUX
TpyaHHIIa Yak 66% y3uma 6ap jenan jnek TokoMm TpyaHohe. [Ipocek O6poja kopunthenux jgexkoBa y
Tpyanohu uzae ox 1,3 1o 2,9. Ox tor 6poja, 68% cy OTL] npenapatu u 32% npomnrcaHu JEKOBU.
HajBuie cy ce KOpUCTWIM aHTUMH(EKTUBHY JICKOBH, aHAJITETUIM U aHTauuaAu. DakTopu pusnKa
3a MEAMKaMEHTO3HY Tepalvjy y TpyJAHOhM, mpeMa ayTopuMa OBE CTyJAWj€, YMHH MPUIAJTHOCT
0enoj pacu, MylIemHe, KOH3yMHpame ajlKkoxolsia, MapuxyaHe U Kodeuna. JKeHe ca puU3HUHUM

TIOHAIIIAEM Cy CKIIOHH]e KOpHIIhemy BHIIE JeKoBa TOKOM TpyaHohe. [37]
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Kan je ped o anTHOMOTHMIIMMA, TOCTOj€ TOJAIM KOjU yKa3yjy Ha moBehaH TpeHn
MIPOCKPHIIIUjE MAKpOJIUA, XMHOJIOHA, TETPAIMKINHA, aHTUMH(EKTUBHHUX JICKOBA 32 YpHHApHE
nHpEKIMje W aHTHMUKOTHKa Mely TpynHunama. Y [OCMaTpaHOM CTYIIUjCKOM IEPHOY,
cCMameHa je ymoTpeba meHuIumHa U cyidonamuma. Hajpehu mopact mpockpumiuje mely
TpyAHUIIAMa je UMao a3uTpoMuliyH, ca 0,04% cBux anTunmH(pEeKTHBHUX JekoBa 1998. Ha 10,16%

2002. rogune. [38]

[IpeBanenna mnpomucuBama AHTHMH()EKTHBHUX JIEKOBAa CE pPA3NMKyje y Pa3InIUTUM
3emsbama. Tako crymuja pahena y JyxHoj Adpunu ropopu ga ce mely HajnpornucuBaHHUjuIM
JIEKOBMMAa Yy TPYAHONM Hajla3e aHAIreTUIM, aHTMOMOTUIM, JakcaTWBU W aHTamuau. [39] ¥V
Bpasuiy cy anTuOnoTHIM OMiK Ha Tpehem MecTy HajnmponucHBaHUjUX JekoBa y TpyaHohu. [40]

Ky0a 6enexu jako HUCKY IpeBajIeHILy MPOCKpuIiuje, ceera 4,7%. [41]

V EBpomnu je Hajeha npeBasienua y Jlanckoj — 28,7%. [42] Y Hemaukoj 20% TtpyaHuia
n00uje MPOCKPHUIIIM]y HA aHTHOMOTHK TOKOM mepuona recramnuje. [43] ¥V ®unckoj je 65,4%
CBUX MPONHUCAHWUX AHTHMH()EKTHBHUX JIEKOBA OOyXBaTalo TECHUIWINHE, EPUTPOMUIUH H
nupMmerwinHaMm. [44] Hemro Huxka je mpeBaneHna y Mahapcko) — 17,2%. Behuna >xena je

nedena neHuimauma (14,5%), notom nedanocnopunuma (1,2%) u rerpanuxauauma (0,7%).

[12]

Y CAJ] ce npockpurija HUTpodypaHTOHMHA U CyadOHAMHUIA cMaTpa mpeTepaHoM. [45]
VY Benukoj bpuranuju je 30% cBux TpyaHHIAa OWJIO H3JO0XKEHO J€jCTBY Makap jeIHOT

aHTHHH(EKTHBHOT Jieka. [46] [IpeBaneHie cy Bucoke u y Aycrpanuju u Kananu. [47,48]
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2.3. Hunukanwuje 3a ynotpeOy aHTUMH(GEKTUBHUX JIEKOBa Y TpyaAHOhH

Tokom TpynHohe femaBa ce HEKOJIMKO MAaTO(GU3UOIOMIKUAX IPOMEHA Y OPraHu3My, YuMe
ce noBehaBa pu3MK o1 HacTaHka uHpeKnHja. Jloa3u 10 CMamkema PECIIMPAaTOPHOT BOIYMEHA,
ypUHapHE cTase yciea nosehama yrepyca, HIMYyHOJIONIKE afanTanyja paay 3alTuTe wioaa... Y
nopehewy ca )keHaMma Koje HHCY TpyAHe, TpyIHUIle cy y noBehanHom pusuky on uH(peKIuja
MOjeIMHAM OpTraHU3MHUMa, IONYT BHpyca uHpIyeHne, xenatutuc E Bupyca, Xxepnekc cuMIuieke
BUpYca U Mapa3urta Manapuje. [lomanm U3 HEKOIMKO CTyAuja TOBOpe U O noBehaHOM PU3UKY O

KOKIOHMJOHNJOMHUKO3€C, MaJIUX ooruma u Bapu4cia.

Tpynuune cy y moBehanoMm pusuky u o Texxux obnuka nHgeknuja. Tako Ha 030MIBHOCT
uH(pekurje BUpycoM HH(MIyeHIe yTHue yOp3aH paja cplia, peAyKoBaHU IUTYhHHM KamaiuteT U
cinenctBeHa xunokcuja. Tokom enugemuje X1H1 Bupyca unduyenne A 2009. 'ogune, xox
TPyAHHIIA j€ OMO TTOBUIIICH PU3HUK O] TEKE KIIMHUUKE CIIMKE, XOCITUTAIN3all1]€, UHTCH3UBHE HETe

U CMpTHU y niopehemy ca jxeHama Koje HUCY Ousie TpyiHe.

Y CAJl 5% cBux cMpTHUX cilydajeBa 300T MaHAeMHje BUpYyCa YHMHWIIE Cy TPYyIHUIE.
[Tonanu ykasyjy Aa je pu3MK OJ Te€Ke KIMHUYKE CIIMKE, OAHOCHO XOCIHUTAIN3alUj€ U CMPTH KOJ

Tpynuuna y Tpehem tpumectpy Behu y oJJHOCY Ha paHHju Tieproa TpyaHohe. [49]

IIpomeHe Ha HMBOY HMYHOJIOLIKOT CHCTeMa MOTEHLHjaIHO MOry oOjacHMTH moBehaH
PU3MK O] HacTaHKa HMH(]EKIHja U HUXOB TEKU KIMHMUYKU OOJIMK TOKOM TpyaHohe. Kako
TpyaHoha Harpenyje, HUBO XOpMOHa ce apamaTuuHo nosehaBa. MHTepakuuja usmel)y nmomHux
XOpPMOHA M UIMYHCKOT OJIrOBOpa je MyJITH(AKTOpHjaHA U MOXKE TOCIEMYHO YTHIIATH HA MHOTe
oprane. Kox spynu ectpagnon Moke MOOOJBIIATH HEKE acleKkTe ypoheHOr MMyHHTETa, Kao U
LeTyJapHd U XyMOpaJlHU, aJalTHBHU MMYHCKH OAroBop. Hucke KoHIEHTpauuje ectpaauona
noTeHupajy oaropop mnocpenoBan CD4+ tunm 1 T-xemmep henmumjama (Thl) m uemynmapHu
UMYHHTET, JOK BUCOKE KOHIIEHTpalUje MOACTHYY oArosop nocpenoBan CD4+ tun 2 T-xennep
henmujama (Th2) u XymopalHu UMyHHTET.

17



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

[Iporectepon Moxe CypUMHUPATH UMYHCKH OJIFOBOP MajK€ M PEMETUTH EKBHIMOPUjyM
Thl u Th2 oxaroBopa. MexaHu3Mu yTHIaja HMBOA €CTPOTe€HAa W MPOreCTEpOHA HA MMYHCKH
OJITOBOP j& UCIIUTHBAH y UH BUTPO CTyAMjaMa, HE HA Jbyauma. [locToje momay Koju ykasyjy Ha
OUYYBAHOCT WJIM YaK MHTCH3UBHUPAHOCT HEKMX KOMIIOHEHTHH ypol)eHOr MMyHHUTETa (aKTHBHOCT
(daromura, Opoj HEyTpodHIa, MOHOIIUTA M ICHAPUTCKUX helrja) TOKoM TpyaHohe, HAPOUUTO Y

nocJICAmba ABa TPUMECTPA.

JaBibajy ce M NpoMeHe y HHUBOMMA IIMTOKMHA: HUBO HUHTEpPpEpOHa Yy, MOHOLUTA
XeMOaTpaKTaHT NMPOTEHHHA 1 W e0TaKCHHA jeé CHHXKEH KoJ BehuHe TpyAHHUIA, J0K Cy HOBUIIEHU
HUBOM TYMOp HEKpo3HuC (akropa o, mHTepieykuHa-10 u ¢axTopa cTHMYyNalUje KOJOHHUja
rpaHyJIolUTa. YOIIITEHO, J0JIa3 [0 CHUXKaBamba HHUBOA MPOMH(IAMATOPHUX LUTOKUHA U

nosehama HUBOA OUTOKHMHA OATOBOPHHX 3a q)aFOLII/ITHy AKTHUBHOCT.

Heke Teopuje cy mokymane na oOjacHe anreparnujy y HMYHCKOM CHCTEMY TOKOM
tpynuohe. Hajupe ce cmarpamo ma je TpyaHoha crame TeHepalHe HMYHOCYCIIpecHje, Koja
omoryhaBa TonepaHiujy cemuanorenor geryca. [lonanu U3 cTyauja Koju ykasyjy Ha MOCTOjambe
¢detyc-creupUUHOr MUTOTOKCHYHOT T-henujckor oaroBopa ONOBPIJIM Cy HABEIECHY TEOpHU]yY.
HoBuja Teopuja cmatpa na y tpynnohu monasu o npomene Thl y Th2 umyncku oarosop. Th2
henuje crumynumyy crBapawe b numMmdonuTa, npoaykuMmjy aHTUTENa U CyOpUMHPAjJy

uutuTokcnuHu T-henujcku oarosop.

OBa mpomeHa ce cMarpa OATOBOPHOM 3a M3MEH-EH OJrOBOP Ha PECIMpaTOpHE BUPYCHE
nH]EKIje U MOXe O00jaCHUTH TEXKU KIMHUYKK TOK WH(MEKIMja BUPYCOM HHQIIyEHIIe WIN
KOKLMIOUI0MHKO3€, TJIe je IeyJapHu UMyHHUTET HajBaxxHUju. JlaHac ce TpynHoha objamrmaBa
CTamkeM MOJYJIMCAHOT UMYHOJIOLIKOT CUCTEMa, HE UMYHOCYIPECHjOM. Y OJMAKIOM CTaJujyMy
TpyaHohe ponasu 10 ciabibera aJanTUBHOT MMYHCKOT OJTroBOpa, mama Opoja u (QyHKIHjEe
CD4+, CD8+ u npupoanux henuja youma. [locneauia oBux mpoMeHa je ciiad UMyHCKH OJITOBOP
Ha MH(]EKIMje BUpyCUMa, IUbHBHIIAMa U THapasutuma. Ca apyre crpaHe, MojayaH LETyJIapHU

OATOBOP MOXKEC YCIICIIHO CITPEYNUTH HACTAHAK I/IH(I)CKL[I/IjC.
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[InameHTa je aKTUBHO MMYHOJIOIIKO MECTO, CIIOCOOHO 3a MHTEpAaKIMjy W OJATOBOP Ha
natorene. [Ipoaykiuja mponHQIaMaTOPHUX ITUTOKKWHA OJ1 CTpaHe MH(MUIIMpPaHE TUTALIEHTE MOXKE
aKTUBUPATH MMYHCKH OJTOBOP MajKe W JIOBECTH 10 omTehema IiamneHTe, CIOHTaHOT 1modavaja
Wik 1npeBpeMeHor mnopoxaa. [locmeamme Mory Outu pgyrorpajue u mo Qeryc, y BuUmy

HEYPOJIOIIKKX CEKBella M 000JIeBama y 0JpaciioM 100y moromka. [49]

Hajuemrhe undekuuje y tpynunohu cy uHekunuje peciupaTopHOr TpakTa, MH(EKIje

YPUHAPHOT TpakTa u OakTepujcke Baruuose. [50]

3.0. Hudexuje ypuHapHOT TpakTa

Wudexnuje ypuHapHOT TpakTta cy Hajuemhu tun nHpekuuja y Tpyanohu. Kapakrepumry
ce MPUCYCTBOM MHUKpOOpraHu3ama y réeHUTO-ypUHapHOM TpakTy. KIIMHUUKK ce MOry UCIOJBUTH
IIPUCYCTBOM OakTepuja y ypuHY, O€3 MpoJyKoBama CHUMNTOMA, WIH O30MJbHHJUM CTambuMa,
npaheHrM UHGIAMATOPHUM OJTOBOPOM. Y puHapHe HH(EKIH]ja Tako 00yXBaTajy MIHUPOK CIIEKTap
CTama, MOIMyT aCUMITOMATCKE OaKTepuypHje, ypeuTuca, IUCTUTHUCA, aKyTHOT TTHjeJIoHeppUTHca
U nujenoHedpuTrca ca OakTepujemujoM miu cercom. [21] Takolhe, mory ce medpunucatn Kao
uHOEKIje JT0mer TpakTa, y Koje Ou crajao akyTHH IMCTUTHC, U TOPHET TPaKTa, OJHOCHO

akyTHH nirjeroHedpuruc. [51-56]
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3.1. Emnmaemuonoruja uHQEKIyja ypuHApHOT TpaKTa y TpyaHohu

Nudexumja ypuHapHOT TpakTa je Apyro Hajuemhe o0oJbeHe y TpyaHOhH, HAKOH
anemuje. Cmarpa ce 1a 5-10% >xeHa matu o ypuHapHe WH(EKIHje TOKOM TpyAHOhe, MTO je U
pazimor 5% OonmHMYKMX mpujeMa oOBUX marmjeHara. [57] IIpeBaseHuma acummToMarcke
OakTepujypuje y Tpynnohu Bapupa on 2% no 10-13% u ciuyHa je KoJ KeHa Koje HUCY TpYIHE.
MelhyTum, nojaBa pekypeHTHe OakTepujypHje je MHoro uerrha Tokom tpynHohe. be3 anexkBatne
teparmmje, 30-40% TpyaHUIIA ca acCHMIITOMATCKOM OakTepujypujoM he pa3ButH HHQEKIHU]Y

YPUHAPHOT TpakTa, yKJby4yjyhu mujenonedpuruc. [51]

AKyTHM 1MCTUTHC y TpyaHohu mma yuectanocT oa 1% npo 4%, 10K je ydecTanocT
akyTHor njenonedpuruca oz 0,5% o 2%. [58] Iujenonedpuruc ce Hajuenthe jaBba y Apyrom
u tpehem Tpumectpy TpyaHohe. @akTopu pu3MKa 3a HaCTaHAK OBE ypHUHApHE MH(EKIIH]e TOKOM
TpyaHohe cy ctapoct Tpyauuue ucnon 20 roauHa, Oe3 paHUjer mopoja, Hyllewme, KacHO

jaBJbame JIeKapy U HerecTanujcku aujaderec. [51]

Nako je mHuuaeHuna O6akTepujypuje CIMYHA UM Olaro MOBUIIEHA KOJ TPYIHHUIA HErO
KO/ JK€Ha Koje HHUCY TpyJHe, Moryhe mocieauie no Majky u Jiete Mory OuTH o30usbHe. Pu3uk 3a
nporpecujy y nujenonedputuc je 40%, a HOBUIIEH je U PU3MK O] MPEEKIAMIICH]je, TPEBPEMEHOT
nopojia u Maje Texxune 6ede Ha pohemwy. Mnauienia nujenonedpururca je yentha koa TpyaHHIIA
y OJIHOCY Ha OMNIUTY MOMyJanujy, ycaen (U3HONOMIKUX MPOMEHA YPUHAPHOT TpPaKTa Koje ce

JieTiaBajy TokoM TpyaHohe. [51]

VY 1tpynHohu nonasu 10 HHU3a CTPYKTYpPaTHUX U QYHKIMOHATHUX MPOMEHA y YPUHAPHOM
tpakty. Kox 80% TtpyanuIa ce jaBjpba nuiaTalija YpUHApHOT TpakTa M Ojara xuapoHedposa
yCIle]l CMamermha TOHyca TIaTKor MUInha yperpe u penakcaiuje chunkrepa. CmaTpa ce 1a je 3a

HacCTaJIC IPOMCHE OATOBOpPAaH BUCOK HHUBO IMPOTreCTCPOHA Y pr,Z[HOhI/I.
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HcroBpemeno, yBehan yrepyc mpuTucka Oemuky, moBehaBajyhm HMHTpaBe3uKyJIapHH
MPUTUCAK, IITO MOXE KOJ TPYJHHIA JIOBECTH JO BE3UKO-YpETpasHOr peduiyKca W peTeHIHje
ypUHAa HAaKOH MOKpEHma. YpPUHApHA CTa3a M IOropumame (QU3NOIOMKHX aHTUPEIyKCHHUX
MexaHu3ama je jo0pa mojiora 3a pact 6akrepuja U pas3poj uHdpekuuje. [Ipuapyxenu daxropu
pu3uKa Ccy OHOXeMHjCKe MpPOMEHE ypHWHA KOJI TPYIOHMLA, KOjHU CaIpXH BHIIE TIYyKO3e,

aMHUHOKHCEIIMHA ¥ MPOJIyKaTa pa3rpalmke XopMoHa, mrto nosehasa ypunapuu nX. [58]

[Tocroje Tpu KIMHHYKA OOJNMKAa ypUHApHUX UHGEKIHja KOJA TPYIHHUIA: aCUMITOMATCKa

OakTepujypHja, aKyTHU LIMCTUTHC U aKyTHU nujenonedputuc. [51, 57, 58]

3.2.  Mukpobuonoruja ypuHapHux uHdekrja y TpyaHohu

VY3pouHunu ypuHapHUX HHQEKIMja KOJ TpyIOHHIA Cy CJIMYHH OHUMA Yy OIITO)
nonynaiuju. Behuny nndekunja nzasusa Enterobacteriae, Escherichia coli je oaroopha 3a
63%-85% undexunja, Klebsiella pneumoniae (8%), xoarynasa HeratuBan Staphylococcus (10

15%) u ctpentokok rpyme b (2-7%). [51-57]
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3.3. Acummnromarcka OakTepujypuja

AcumnToMarcka OakTepHjypHrja je MPUCyCTBO MHUKPOOPTaHW3aMa y YPUHO KYJITYpH, 0e3
MKaKaKBUX KJIMHUYKUX MaHH(ecTaIuja. Y4ecTalocT je CIIMYHA KO TPYIHHIIA U )KEeHa KOje HUCY
TpyaHe u u3Hocu 2-13%. be3 o63upa mrTo cuMmTomMu H30CTajy, OakTepwjypuja ce Mopa
TPETUpPATH jep ce y cynpoTHoM kox 30% manujeHTKHba pa3BUje KIMHUYKA CIHKA aKyTHOT

nujenonedputrca. Kog TpyaHuna noctoju u A0JaTHU PU3KK 110 MajKy U IO/,

Kon 2-10% TtpynHuma Oakrepujypuja je y3pOKOBaHAa COjeM CTpPENTOKOKa rpyre b,
tagHuje Streptococcus agalactiae species. Y ToMm ciydajy, yBehaH je pU3UK Of MPEBPEMECHOT
nopohaja, mok ce pu3uK oA 030mJbHE HeoHaTanHe uH(peknuje yBehaBa vak 25 myrta. Paam
MIPEeBEHIIMje, CaBEeTyje Ce CKPUHHMHI OBOT COja KOJ TpyAHMIA y mepuoay ona 35. no 37. Henesbe

recraruje. [59-63]

3.4.  AKYTHU IIUCTUTHUC

AKyTHU IUCTUTUC ce jaBjba Koja 1-4% TpynHuna. 300r aHATOMCKHUX M (PU3HOJIOMIKHX
IIPOMEHA ypUHApHOI TpakKTa, acCUMIITOMAaTcka OakTepujypuja MOxe mporpenuparu 3-4 myTa
yemhe y akyTHU IUCTUTHUC KOJI TPYAHUIIA Y MTopehemy ca NalujeHTKUbaMa Koje HUCY Y JpyroM
cramy. TUnuyHe KIMHUYKE MaHU(ecTalyje cy: AU3ypHja, YUecTalo U YPreHTHO MOKpewe, 001
MpU  MOKpPEHY, HENaroJHOCT y JOmeM Jelny abaomeHa, xemarypuja ca mparehom
OaxTepujypujoM. Tepanuja acumnToMaTcke OakTepHjypHje je CIMYHa Kao U 32 aKyTHH IIUCTUTHUC
u o0yxBaTa aHTUOMOTCKY Tepanujy y Tpajamy oa 3 1o 7 aaHa. JenHa no3a ¢pochomuninHa o 3 T,
KOoja ce JETeKTyje Y ypuHy HapenHa 3 fdaHa, MoOKa3aja ce Kao epukacHa. Ycjeln 4ecTux
penuanBa, caBeTyje ce CKPHHHHT YPUHO KyaType. Y Ciy4ajy XpoHH4YHE HMH(EKIHje, MOXKe ce

J1aBaTH MPOPHUIAKTUYIKH OpaTHO HUTpodypaHTouH y 103u o1 50-100 mr gueBHo. [51, 64-67]
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3.5.  AkyTHU nHjenoHedpUTHC

AxyTHu nujenonedputHc ce jaBsba kox 1-4% Ttpyanuna. Yuectamoct je Beha kon
MalUjeHTKHba Ca aCUMIITOMAaTCKOM OakTepHjypujoM y mopehemy ca manujeHTKumama 0e3 oBe
unpexnuje (13-40% nacnpam 0,4%). pyru dakropu pusmka cy crapoct (Miaae TPyIHUIE),
NyLeme, HUKHU CTENEH CTPydYHE CIpeMe, KAacHO jaBJbame JieKapy, aujaberec MEIHTyC |
He(ponuTHjaza. AKyTHU MHjeTOHEPPUTHC j€ PETKO aau 030MIBbHO 000JbeHe y TpyaHOhH 300r
Moryhux KOMIUTMKamMja, TOMYT akKyTHOr omTehema OyOpera, aHemuje, apTepHjaIHEe
XHIIEPTECH3UjE, XEMOJIM3e, TPOMOOIMTONCHH]E, CEICe, CENTHYKOI IIOKa, MpeeKIamIiChje Hu
aKyTHOT pecrupaTopHOT AucTpec cuHapoMa. CBaka Jecera TpyJHHIA ca mujenoHegputrcom he
UMaTu mpeBpeMeHH mnopohaj, Hajuemrthe m3mely 33. u 36. nemesve. Kon 80-90% tpyanwuia
aKyTHH THjeIOHePPUTHUC Ce jaBJba Y IPYroM U Tpehem TpumMmecTpy, KajJa je ypuHapHa peTeHIIr]a

HajU3pa3uTHja.

JlujarHosa ce MOCTaB/ba HA OCHOBY HCIIOJbEHHMX CHMIITOMA: IOBHUILIEHE TEMIIEPATypE,
IPO3HHIlE, My4YHHHE, MOBpahama, JymOamHOr Ooyia, MO3UTUBHOT [ oJadraMoBOr 3HAaKa,
OakTepHujypuje U nujypuje. YpUHO KyJATypa je o0aBe3Ha 3a MocTaBjbame AujarHoze. Hajuemrhu
natoreHu Hahenu y ypuHO Kyatypu cy: E.coli (63-85% ciyuajeBa), Klebsiella spp. (8%),
koaryiasa HeratuBaH Staphylococci (15%), Staphylococcus aureus (8%) u Streptococcus
agalactiae (2-10%). Muoro pehe je undekiuja y3pokopana Mycoplasma hominis, Ureaplasma

parvum, Gardnerella vaginalis u Chlamydia trachomatis.

Tepanuja  nujenoHedpuTHca  3axTeBa  XOCHUTAIM3alM)y M HHTPABEHO3HY
aJIMUHHUCTpalMjy aHTUOMOTCKE Tepanuje Oap 48 caTu Iocie CHWXKaBamba TeMIepaType H
noBJIauea cuMnToMa. HakoH Tora, Teparnuja ce HacTaBJba OpaIHOM ITpUMEHOM aHTHOHOoTHKA 10
1o 14 nana y3 aHTHNApETHKE, aHTUMH(IIAMAaTOPHE JICKOBE U aJIeKBATHY XHIPATAIN]y TPYIHHUIIE.
Behuna manumjeHTkHBba ofpearyje Ha NpUMEHmEHY Tepanujy yHyTap 48 catu. JlekoBu mpBor
n3bopa cy Oera-lakTaMH (aMOUIMINH WM 1edasocnopuHu apyre u Tpehe reHepanuje) y

KOMOWHAIIM]H ca TEHTAMUIIMHOM WIIH KapOareHeMuMa, y CiIydajy mojaBe KoMmriukanuja. [51, 68-

73]
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3.6. VYpunapue nndexiuje u Moryhe mocieauiie Ha TpyAHONY

bakrepujypuja ce Moke cMaTpaTd HEKOMIUIMKOBAHOM YPHHAPHOM HH(EKIIHjOM jeIUHO
Ha T1o4YeTKy TpyaHohe. Y oxamakioj TpyaHohu, ycien OpojHMX (DH3HMOIOIMIKUX IPOMEHA
ypUHApHOT TpakTa, IpaTe je uecte KoMiumkauuje. Hajo30mipbHMje KOMIUIMKaIUje WHQEKIHje
ypUHApHOT TpakTa y TpyAHohu cy: Mmana TexuHa OebGe Ha polemy, mpeBpeMeHH Mopolhaj,
aHeMmuja, uHCy(unujeHmja OyoOpera, xunepreH3uja U cucrteMcka uHpekuja. [loBehaBa ce u
pu3uK of npeexiammcuje 3a 50%, HajBepoBaTHH]je IMyTeM HH(IAMATOPHUX Mpolieca. Y KOJIHKO Ce
He Jiede, nH(pEKIrje ypuHapHOT TpakTa y TpyaHohu mory mosehatn pusmk ox mopemehaja y
TOKY pa3Boja ¢eryca U MeHTaiaHe perapianuje. O30MIbHAa KOMIUIMKOBAHA, OJHOCHO HelleueHa

ypuHapHa uHdeKIHja, moceOHO MUjeToOHe(PPUTUC, MOXKE CE€ CMATPATH CHCTEMCKOM UH(EKIIH]OM.

Huje yrBphena kaysamna Beza Mmel)y mojaBe aKyTHOT LMCTHTHCA U THjelloHepHUTHCA Y
TPpyAHONU M HEXKEJbEHUX MCXOJa UCTe (Majie TeXHWHE Ha polemy, IpeBpeMeHu nopo...) Pazmor
TOME je TO ce HH(EKIINje JOmET YPUHAPHOT TPaKTa Jieye. Y JUTepaTypH Mak MOCTOoje MOAaIH O
noBehaHoj yuectanocTu npeBpemeHor nopohaja (Hajuenrhe usmely 33. u 36. Henesbe recranuje)
Mehy TpyAaHHMIAa JIedeHMM OJf nujenoHedpuTHca TOKOM TpyaHohe. [lpyre komrmunkanuje

YKJbYUY]y 110jaBy aHEMHU]E, CETICE U PECTTUPATOPHOT TUCTPEC CUHAPOMA.

Cuctemcke wuH¢pekuuje cy Hajuemhu y3poK CMpPTH TpPyAHUIA M IOPOAWJIBA.
baktepyjypuja y3pokoBaHa cojeMm Streptococcus agalactiae species je 3HayajHO MOBE3aHa ca
noBehaHUM PHU3MKOM 3a TIPEBpPEMEHY PYNTYpy MeMOpaHe, MpeBpeMEHH IMOpOJ U paHH Pa3Boj

HeoHaTaHe cucreMcke nHdeknuje. [57, 74-80 ]
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3.7. Jleuewe ypuHapHHUX HH(EKIH]a y TpyaHOhU

[Tpunukom n360pa Tepamuje Mopa ce y3eTu y o03up BuIe ¢dakrtopa, MonyT Hajuyenrher
n3a3uBava MHPEKIHje, MeTaboIu3Ma N3a0paHor Jieka, CTaaujyMa TpyaHohe, TPaHCIUTAIICHTATHE
aucTpuOylivje Jieka ¥ MOTeHIUjallHOT yTUllaja Ha ¢eryc. Jlanac He MOCTOjU 3BaHUYaH KOHLIEH3YC
0 TpernopyKaMa 3a Jieuewme ypuHapHUX uHpeknuja y TtpynHohu. Takohe, OpojHe cryamje cy
HaBeJIe y pe3yJiTaTuMa Jia He MOCTOj| 3HauajHa MPEJTHOCT jeJTHOT aHTUOMOTHKA HACIIPaM JIPyTOr,
Beh na Oum Tepamujy Tpebano Ouparm mpema 6e30eTHOCHOM MPOodHITy U CEH3UTUBHOCTH JATOT
JeKa, Kao M eKOHOMCKHM (hakropuma. [Ipemopyke ce pa3nmkyjy y pasiIdduTUM 3eMibama. Y
Kananu je mpBa JuHHMja Tepamnuje TPUMETOPIHM W HUTPO(YPaHTOWH, JIOK Cy TCHUIWINHU H

uedanocnopunu npenopyka Benuke bputanuje.

Y  CKaHOWMHABCKMM  3eMJbaMa JIGKapd  yIJaBHOM  TPOMHUCYjy  OeTa-JaKTame,
HUTPOypaHTOUH U cyipoHamuae. PochoMUIIMH TpOMETaMOJl ce Takohe mokazao edukacHuMm,
MalUjeHTKUIbE ra MpUXBarajy 300r Jakor no3upama, uyuMe je oOez0OeheHa KoMmIuiujaHca.
Hurpodypantoun, Oera-nmaktamu, uedamocrnopuau, (GpocHOMHUIIMH TPOMETAHON CY JIEKOBH
0e30eHN 3a NPUMEHY Yy TPyAHOhM W TIpernopyka Cy 3a MpBY JIMHUJY Tepanuje ypUHAPHUX

unpexmja y tpyasohu. [52-57, 81-83]
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4.0. PecnupaTtopHe nH}EKIHje Yy TpyAHOMH

KimHnyka cnvka, IUjarHo3a ¥ JIeUermhe pecluparopHuX HH(pEKnHja cy Oa3upaHd Ha
CIIMYHUM TIPUHLIMIUMA KOJA TPYIHHUIA U XeHa Koje Hucy tpyane. Koxa tpyanuna 6u tpebano
y3€TH y 003Up HEKOJIUKO (PaKTOpa: CKIOHOCT Ka MH(EKIMjama, IpOMeHe y (pU3HOIOTHjU MajKe U

yTu1aj nHpexyje u Tepanuje Ha deryc.

Y TOKy TpymHohe, ycien KOMIIGH3aTOpHE pEeCIHpaTOpHE allkajo3e, MJOJa3H [0
noBehaBama pO2 u cHmwkaBama pCO2 y nopehemy ca xeHama Koje HUCY TpyJIHE. YTOpeao ca
yBehaBameM yTepyca, Aujadparma ce Moxke moauhu 3a 4 1M, JOK ce OOMM TPpyId MOXKe
noBehartu 3a 2 uM u Buie. @yHkmoHanHu pesuayanuu kamauureT wiyha (FRC) ce cauxaBa 3a
20% y ToKy apyre moyioBHHE TpyaHohe, yciien CHIKaBamba eKCIIMPaTOPHOT Pe3epPBHOT BOIIyMEHA
U pesuayamHor BoimymeHa. DyHKIMja AMCAjHUX IyTeBa jeé O4YyBaHA OJ[P)KABAEM BPEIHOCTH
¢dopcupanor excnupujyma y npsoj cekyHau (FEV1) u omnoca FEV1/FVC. Haj3nauajuuja
MIPOMEHA PECHUPATOPHHUX IMapaMeTrapa y TpyaHohu je moBehame BEHTHJIANMjE Y MHUPY 32 OKO
50%. IlIparehe yBehame BeHTHIIalMje HHje CHUHXPOHHM30BAHO Ca aJICKBaTHUM IoBehameM
yTpolka kuceoHuka (pasnuka 3a 20%). 36or oBUX POMEHa, TPYIHUIIE CY Y BeheM pHU3UKY 3a

Pa3Boj XUIIOKCH]E U aIi103€ HEero JKeHe KOje HUCY TPYyAHE.

Oxkcurenaiuja Majke je odyyBaHa TOKOM TpyJHOhe, Ao7a3u caMo 10 moBehama mpuTHCKA
KHCEOHHMKA YCJe] XUIEepBEeHTHIanuje. Ha MyKo3W TOpHmUX TapTHja PECHUPATOPHOT TPaKTa,
XHMCTOJIOIIKMM HCIIMTUBAEM j€ YTBpheHa XUIepeMuja, XUMEePPEakTUBHOCT kJe3na, moBehame
akTUBHOCTH (parommra... OBe MpoOMEHe Y3pOKYjy CUMITOME Ha3allHe MyHOhe M eMHUKCTaKCce KOJl

TpyAHULIA.
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Cumrnirome mucnHeje y ToKy tpynHohe mma 60% mo 70% tpynuuna. Cumntomu ce
HajIpe jaBibajy y TOKY INPBOT, OJAHOCHO JPYror TpUMeECTpa, Ja Ou ce ycranmwiu y Tpehem
TpuMmecTpy TpyznHohe. MexaHu3aM HAacTaHKa HUje y MOTIIYHOCTH pasjallmbeH. JeaaHn o pasiora
je TporecTepoHOM-MHAYKOBaHa XWIepBeHTWIanMja. Mako ce aucmHEja cMmarpa HOPMaTHOM

mojaBoM y TpyaHohu, ycien (U3MOIO0MIKUX MPOMEHA, TAXUITHEja Ce CMaTpa MaTOJIOIIKOM.

Tpynaune cy Ttakohe y Behem pu3MKy 3a HacTaHak akKyTHOT efema Iuryha 30o0r
MPETXOTHUX 000Jbema, MTOTEHITH]aTHUX KOMILTMKAI1ja y TpyIHOhH
(mpeexyiamncHja/eknamIicuja,  HEpUMApTyM  KapAMOMHUONATHja,  MYJITHIUIE  TecTaluje,
nyjeoHe(PUTHC...) U JICKOBA KOjU C€ Jajy Yy IPEBCHIMjH MTPeBpeMeHOT Topohaja (TOKOIUTHUIIH,

Mar"e3ujym-cyndar, KOpTUKOCTEPOUIN).

Kox Tpynmuuma je moehan pu3WK oa HacTaHKa acHUpPAlMOHE ITHEYMOHHjE YCIeI
CMamema TOHyca e3o0(areaaHor cuHkrepa 1 nosehama HHTPaabIOMUHAIHOT NPUTHCKA. Pu3nk
Jje HajBehu TokoM camor nopohaja, a Ha kera Mory yTHIATH CelaTUBH, aHECTETUIIH, aHAITCTULIU

U IyTOTPajHO JIeXKAE.

AnTepanje MMYHCKOT OJAroBopa yTHU4y Ha uemthe Texxe oOnmMke HHQEKIUja KOJ
Tpyanuua. [TokazaHo je Ja cMpPTHOCT Majke M Iuioja Hajuemha ko Temkux uHopeknuja SARS

KOpOHaBUpycoM, HHpIyeHna A Bupycom cyotuna HIN1 u npyrux nzazuBada naeyMoHH]a.

Behuna akyTHHX pecnuparopHuX HMH(EKIHja, Kao IITO Cy aKyTHH, HEKOMIUIMKOBAaHH
OpOHXUTHUC, GapUHTUTHC, PUHOCHHY3UTHC U TPUI/IpexJIajia je u3a3BaHa BUPYCHUMa U HE 3aXTeBa
aHTHUOUOTCKY Teparujy. Y MpOCIEeKTUBHUM CTyJMjaMa je ToKa3aHo Ja TpehuHy pecrnupaTopHHUX
nHpekurja y TpyaHohu mpaTte CUMNTOMH 000Jb€Ha JOHEr PECIUPATOPHOT TPaKTa: TELIKO
IHcame, IUIUTKO Jucame, ,BU3MHI®, IMjaHo3a. Hajuemhw w3a3uBauum cy pHHOBUPYCH,

PECIHUPATOPHU CHHIIMTH]aIHU BUPYC, KOPOHABHPYCHU U BUpYC nHpmyeHie. [84-91]
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4.1. Hajuemhe pecriupatopHe HHMEKIH]E U BUXOBO JICUCHE

AJlexkBaTaH TPUCTYN TPYAHHIIAMA Ca PECIHPATOPHUM HH(]EKIMjamMa ce OfBHja y JBE
¢daze. MHunyjanna je ucra Ko TPyJIHHUIA U KEeHA Koje Hucy TpyaHe. OHA YKIbydyje Y3UMambe
JneTajbHe aHaMHe3e, (usukanHM Tperyie; W oapehuBame audepeHIMjATHUX AMjarHO3a.
[Taronomke mpoMeHe y TpyAHONhW Cy ToOjaBa TaxWIlHEje, TaXUKapAHje U CMamelka caTypaluja
krceoHukoM. [Ipyra ¢aza oOyxBara mpolleHy pU3WKa MPOIMCAaHE Teparuje M0 MajKy W TUIO.

[84]

Hajuemhe pecniuparopue napekuuje y Tpyanohu cy npexiana, OpOHXUTHC, CHHY3HUTHC,

rpun 1 HeyMoHHja. [84]

Kao kojn >xeHa Koje HHCY TpyAHE, CHMIITOMH NpexXJaje WId Tpuma y TpyaHohu cy
YIJIaBHOM OJIaTH M CITIOHTAHO HecTajy y ToKy 10 maHa, n3y3eB Kalba KOju Tpaje ayxe. Tepammja
n3bopa je WHXaJayja W TPUMEHA aleTaMHHO(EeHa, YKOJHMKO je Tmpexiaaa mnpaheHa
TemneparypoM. TeMrepaTypa MOXe yKa3aTu Ha 030MJbHHU]Y TIPEXJIany, JIOK Cy HEKe OJ] BEIUMKHUX
SMUJIEMHUOJIONIKUX CTYyIMja yKa3alie Ha MOBE3aHOCT (eOPUITHOCTH Y MPEeXJIaay KO TPYIHHIIA ca
nopemehajuma Ha pohewy. Mame ox 2% TpynHuna he wmaTH CeKyHIApHU OaKTEpPH]jCKH

CHHY3UTHC U 3aXTeBaTH aHTHOMOTCKY Tepamnujy. [84, 86]

AKyTHH OpOHXUTHC MOJpa3syMeBa MH(IAMaTOpHO 000JbeHE OpOHXHja, ca KIMHHUYKOM
CIIMKOM Yy K0jO] JOMHMHHPAjJy CUMIITOMHM MONYT KalllJba ¥ U30alMBama ClyTyMa. Y KOJIMKO KalllaJb
nep3ucTupa Jyxke oA S5 naHa, AudepeHIUjaTHO IUJarHOCTHYKH OM Tpebano pa3/BOJUTH
Oponxurtuc of rpumna. Kog TpyaHuna ko Kojux ce pa3suje ¢peOpuiaHocT, Beha je BepoBaTHoha 1a

he oboneTu oj rpurna U MHEYMOHH]jEe HETO 0J1 OPOHXUTHCA U TIPEXJIaje.
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VY 90% ciydajeBa n3a3uBaud OPOHXHUTHCA Cy BHpYyCU: BUpYC MHGuyeHne tuna A u b,
BUpYyC mnapauH(piayeHie 3, KOPOHAaBUPYC, aJCHOBUPYC, METAITHEYMOBHPYC, PHUHOBHPYC H
pecUpaToOpHu CUHIMTHjATHU BUpYyC. PeTko cy m3a3mBaun M. pneumoniae, C. pneumoniae HiIH
Bordetella pertussis. Ha oBe matorene 6u Tpebaao mocyMmaTH YKOIMKO CE Kallasb Jyro 3aIpKH.

Tepanuja akyTHOT OpOHXHMTHCA j€ UCTA KAa0 Teparidja npexiaae/rpumna. [84]

Tpynuune ca npexiagoM cy y BeheM pU3uKy 3a HaCTaHaK PUHOCHHY3UTA. Y3POUYHHMILIM FOTOBO
CBUX PUHOCHUHY3MTHCA Cy BUPYCH, a CBEra HEKOJMKO he pa3BUTH CEKyHIapHy OaKTEpHjCKy
nHbpekyjy. HekoMmmkoBaHu aKyTHH BHPYCHU PHHOCHHY3UTHC oOMYHO Tpaje 7 no 10 nmana.
[lep3ucTeHTHH CUMOTOMH KOju Tpajy myke on 10 mama Ge3 3HaKOBa KIMHHYKOT MMOOOJBINAA,
temneparypa Beha ox 39 crenenu, mypyJIeHTHH Ha3alHU calpikaj, 00 y TJIaBH KOJU Tpaje TpH
WIA YETUPH JaHA y KOHTUHYUTETY, HOropliambe Teroda HAKOH OYEKHBAHOT Tpajarba BUPYCHOT
puHOCHHY3UTa (5-6 naHa) ykasyje Ha OaKTEpPHjCKH OOJIMK CHHY3UTHCA. AHTHOMOTCKA Teparuja
YKJbY4yje TPUMEHY aMOKCHUIMIIMHA ca KiIaBysnaHTCKoM KuceiauHoM 2000 mr / 125 mr y Tpajamy
on 5 no 7 nana. Ilpumena neBodokcanmHa U JOKCUIUIMHA ce u3beraBa y TpynaHohu, 300r
NOTEHIMjalTHO e(heKTa Ha XpCKaBHUIly, KOCTH U 3yOe ¢eryca. [Ipema orpaHrnueHUM nofanyuMa u3
CTyIHje, MOKa3aHo je Ja je JOKCUIMKINH 0e30eHUjH 32 ynoTpeOy HEero JAPYTd TETPAITUKINHH.
JlogatHo, y Teparuju ce MOTYy KOPHCTUTH Ha3ajHH WPHUTATOPU MOPCKE COJIH, arleTaMUHO(GEH H

KOPTUKOCTEPOHIHH Ha3allHU cripejeBH (OekiioMmera3oH, Oyaeconnn). [84, 87]

[Mannemuje rpuma 1918, 1957. m 2009. cy Owmme moBe3ane ca mnoBehameM
MopbuauTera U MopTamuTeta Mel)y TpyaHunama. 300T MOTEHILMJaJHOT pU3MKa 3a HACTaHAaK
Temke WHGEKIUje BUpycoM HH(pIyeHIle, Y BehnHU 3eMajba ce IMpenopydyje HMyHH3aluja
TPYJIHUIIA TOKOM TepHoJa recranuje. YKonuko nohe no undekmuje, gex u3dopa y TpyaHoh je

ocentamuBup. [84, 88]

WHiueHia nTHEYMOHHUje KO TPYJIHHIIA je CIMYHA KAao KOJ ’KeHa KOje HUCY TpyJIHEe U
uzHocu 0,2 no 8,5 cimyuajeBa Ha 1.000 Tpynnuna. [lneymonuja y TpynHohu je moBe3aHa ca
BUCOKHUM MOpPOUIUTETHMA MajKe U (eTyca, JOK je CMPTHOCT HHCKa U peTka. DakTopu pu3nkKa 3a
HacTaHaK ITHEYMOHHWje y TpyaHOhM Cy: aHeMMja, acTMa, IyIleme, 3J0ynorpeda CylNCTaHIH,

ANJIC/XUB u Tepanuja UMyHOCYIPECUBUMA.
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CumnTomMu HacTajy Hario u 00yxBarajy GpeOpuiIHOCT, MeIBUYHHN 001 y TPYAUMA, TUIUTKO
THcambe, Kalllasb ¥ CTBApambe MypPyJICHTHOT CITyTyMa. YKOJIMKO Cy Mopea Kanuba U PeOpUIHOCTH
MPUCYTHU TaxWKap/Mja, TaXUITHEja, CMAbeHA caTypalija KHCEOHHKA, 3HAIIM KOHCOJIUaInja Ha
miayhuma, MHIMKOBAH je PEHATSHCKHM CHUMAakK Tuiyha, ITO y OBOM cCilydajy He Ou Tpebdaso
usberaBaru 30or TpynHohe. KomnunHa ancopOoBaHOT 3pauema o1 cTpaHe (eTyca je Mama O]l
0,01 mGy, nakie g0cTa UCIOA A03a MOBE3aHUX ca OWUJI0 KaKBUM KPAaTKOPOYHHM U TYyTOPOYHUM

nocienuama. [84, 89, 90]

Tpynuune ca mHeymMoHHjoM Cy y moBehaHoM pu3MKy 07 mpeBpeMeHor mnopohaja u
mynMoHapHoOT enema. Ctynuje cy Takohe mokazaie Behy ydectamoct mane TeXKHHE Ha pohemy
Jele TPYJIHHIIA ca ITHEYMOHHjOM HAclpaM OHUX KOje HUCY OoJioBajie O] MHEyMOHHje. Ycien
eneBaiyje qujapparme 3a 4 1M, cMambebha (PYHKIIMOHATHOT PE3UIyalTHOT KarnamnuTeTa, nopehama
MOTPOIIHE KUCEOHUKA M OCTANX (DH3UOJIOMIKUX MPOMEHA y TPyIHONhH, TPYIHUIE CYy CKIOHU]E
HACTaHKy TeXer oOnuka mnHeymMoHHuje. [lomMeHyTe mpoMmMeHe Takohe Y3pOKyjy CMameHy
TOJIEPAaHIM]y XHUIOKCHjE€ OJ CTpaHe TPYyIHUIA, PECHHPATOPHY alKajio3dy 300I TaxuIHEje |
CIICZICTBEH CMambCH MPOTOK KPBH KPO3 yTEepyC. Y3EBIIHU CBE Yy 003Up, OpPOjHE CMEPHUIIE CaBETY]y

IpHjeM TpYyIHHUIA y OOJHHILY paja JAeTajbHUjeT MOHUTOPUHTA /10 KIMHUYKOT TOOO0JbIIAmA.

Jlex u3b6opa 3a heOpuIIHOCT y MHEYMOHH)H KOJ TpyIHUIA je areraMmuHodeH. CaTypanuja
KHCEOHHKa ce Mopa Ap>KaTH Ha HUBOY M3HAJ 95% kako Ou ce 00e30eauiia ajlekBaTHa caTypalnja
¢deryca. Kako cy najuenthu uzazuBaum mHeymMoHHje Streptococcus pneumoniae, Haemophilus
influenzae, mycoplasma, chlamydia, Bupycu, legionella, Staphylococcus aureus, u rpam-
HEeraTUBHM Oalyuiy, Mpenopyka 3a aHTUOMOTCKY Tepamnujy jé aMOKCULMJIMH WM aMOKCULIMIMH
ca KJIaBYJIaHCKOM KHCEJIMHOM + a3UTPOMHUIMH. 3a MallMjeHTKUIE aJlepruiyHe Ha MEHULMINHE,
Jexk u3bopa je KIMHAAMULMH. XOCHUTAIM30BAHE NAIMjEHTKUIE MOTY 3aXTEBAaTU Tepamnujy
AHTUITHEYMOKOKHMM OeTa-JakTaMoM, TomyT medTpuakcoHa, mnedoTakcuma, aMITUIMIINH-
cyinbakrtama y3 a3uUTpoMuIuH. [lanujeHTKHIBbEe anepruyHe Ha ledallociopuHe ce Jieue
KIMHJIAMHUIIMHOM + a3TpeoHaM, a Yy Clydajy TeUIKe I[HEyMOHHje U TIOMEHYyTe alepruje
Mperopyka je BaHKOMHUITMH (Kako Ou ce o6e30emmino aejctBo Ha MPCA wu pesuctenrtan coj S.

pneumoniae) y3 a3UTPOMULIMH U a3TPEOHaM.
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Terpaunkinune, KIapUTPOMUIIMH U (piyopoxuHoie 6u Tpebano u3dberaBatu y TpyaHOOH.
KnaputpoMunuH je moka3ao TEpaTOTeHOCT y CTyAMjaMa Ha XUBOTHI-AMa, HEMa IoJaTaka W3
cTynuja Ha JpyauMma. Heku on aytopa cy HaBenu moBehaH pu3uk ol rmobadaja HaKOH yroTpeode
KJIApUTpOMHIIMHA Yy TpyaHohu. DIyopoXWHOJOHW Cy Wu3a3BadM (QeTaiHy apTpomnatujy Hu
Mandopmaluje y cTyaujama Ha kuBoTumama. Melytum, 6e30eqHa yrmorpeda Ko TpyJIHUIA je
3a0enexeHa y3 Mpernopyky 3a ymnorpely, YKOJIMKO alITepHATHBE HHUCY JOBOJHHO €PHUKACHE U
0e30eaHe. JIOKCHITMKINH ce TIoKazao 0e30eqHrjuM 3a ynoTpedy y TpyaHohu y ofHOCY Ha ocTaje

TETPALUKIMHE, HAKO C€ PU3HUK HE MOXEC Y IIOTIIYHOCTU UCKJBYUHUTH.

Bapuuena-3octep maeyMmonuja ce paszsuja kox 10% no 20% TpynHuUIa 3apaskeHUX MaTUM
Oorumama. KimHuuka ciuka je Temka M cMpTHOCT Majku m3Hocu 40%. JlexoBu m3bopa cy
AlMKIMBHD ¥ BAJIAIMKIOBUD, KOjUMa C€ CIpeYaBa pecrnupaTropHa MHCY(PHUIHUjEHLUja U CMPT
Majke. 300T BEIMKOT pU3MKa 32 HACTAaHAK KOMIUIMKANWja ¥ (peTallHuX W HEOHATATHUX CEKBEa,

MMYHHU3aIMja Majke je HeomxoaHa. [84, 89, 90,91]
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5.0. AHTUUH()EKTUBHU JEKOBU U PU3UK OJ] KOHTCHUTATHUX Mandopmaliyja

Yormmreno ropopeh, JIEKOBU Ce HE MOTY TPEIM3HO KIaCH(PUKOBATH y TEPATOTCHE WIIH
HETapoTOreHe, He y3umajyhu y oO03up myT NpUMEHe, 03y, Tpajarke Tepamnuje W Iepruoj
recraiyje Kaja ce Tepamnuja npumMemyje. Ca qpyre cTpaHe, MojJ KOHT€HUTATHOM aHOMAJIUjOM Ce
MOXKE€ CMaTpaTH aHaTOMCKH Je(eKT, alu W MeTa0onudka W (yHKIHOHAIHA aHOMAalldja
(Ykpydyjyhu MEHTalIHYy peTapiaanujy) y3poKoBaHa TE€HETCKMM aliTepalidjamMa WM J1ejCTBOM
(dbu3uIKor, XeMHUjCKOT M WH(pEeKkTUBHOTr areHca. Hajsehm TeparoreHw pu3uK je y Mepuomy Of
tpehe mo ocme Henmesbe HakoH 3adcha (5. mo 10. Hemespa recramwmje). [lpekun Tepanuje y 10.

He/leJbU 300T pU3HMKa O] TepaToreHor edexra Hehe yMHOroMe yMamUTH HCTH.

detoTokcnuHU edekaT MpecTaBba HEKEIHEHO JIEjCTBO JeKa U 00yXxBaTa ()yHKIIMOHAIHH
nedexr. DETOTOKCHYHM MOTY OWTH HECTEpPOMJHU aHTUHUH(IAMATOPHH JICKOBH jE€p MOTY
M3a3BaTH IIPEBPEMEHO 3aTBapame IyKTyca apTepuosyca. detoTokcnyHe edexre JeKoBa Ha
KOTHUTHBHE (DYHKIIMje M pa3B0Oj MO3ra je jako TEIIKO YOUYHTH, C OO3UPOM J1a HUCY aKyTHH U

noTpeOHo je mpaheme neTeTa Kpo3 NepUo JeTHHCTBA KAKo OU Ce YOUMITH.
[Topen anaromckux nedekara, o HEKMM ayTOPHMa, TEPATOTEHOCT YKIbYIYje H:
e Heycnex uMmiianTanuje u nodayaj;
e Majop 1 MUHOpP CTPYKTYypaJiHEe Ae(eKTe;
e Peaykiujy UHTpAyTEPUHOT pacTa;
e Cwmpr deryca;

e [loctHaranHe edexTe.
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Jlucty nexoBa Oe30eaHuMX 3a ynorpedy y TpynHohum Tpeba MaxbUBO TyMaduTH. Maiom
Opojy JIeKoBa je UCIUTHBaHA 0€30€IHOCT U MPOLECHEH PU3UK 32 M0jaBy TOKCUYHOCTH — CMPTH
deryca, cTpykTypHux Mandopmanuja u (yHKimoHamHMX nedekara. Ce TpyaHohe wumajy

0a3ajHu PU3UK OJ] HACTAaHKAa KOHTeHUTATHUX Malipopmalirja, koju usHocu 2-3%.

[Momaiu o 0Ge30eAHOCTH JIEKOBa C€ YIIaBHOM J00Hjajy W3 PETPOCHEKTUBHUX CIy4aj-
KOHTpOJIa CTyJIHja, KOje caMO IMOTBphyjy MOBE3aHOCT eKcro3uiuje u aedekra mo pohemy 06e3
yTBphuBama kKaysaiHe Be3e. OmcepBalMoHe CTyIWje W NMPHUKa3W cllydaja HE y3uMajy y o03up
MHOTe ,,30ymyjyhe” Bapujabne, monyt y3uMmama OpOJHHX JIEKOBA y PasIUYUTAM J03aMa 3a
pa3nuYKTe UHAUKAIK]E O/ CTPAHE MajKe, MPHIPYKEHUX 000JbeHha MajKe, KOMIUIMjaHCY U PealTHy

U3JI0KEHOCT Jieky. [92-98]

Hekonuko orncepBaMoOHUX CTY/AH]ja j€ UCITUTUBAIO MTOBE3aHOCT yNoTpeOe aHTHMH(PEKTUBHUX
JIEKOBAa TOKOM TpyJIHOhe M pU3MKA 3a HacTaHaK KOHMEHUTAJIHMX MayiopMmargja. Yciel HUCKE
IpeBajJeHLIe OBUX aHOMaiuja y ommroj nomyiauuju (1-3%), Behuna ctyauja je umana Majiau

y30paK U NOCJICANYHY Maky CHAry.

AMOKCUIIMJIMH U OCTaJii JIEKOBU W3 Ipyle NeHHUIMINHA ce Hajuenthe kopucre y TpyaHohu.
Jlenyjy Ha TrpaM-TIO3UTUBHE aepobe, BehuHy rpaM-HeraTMBHMX aHaepoOa M aepoOa,
XEJIMKOOAKTEP, CHTepUUKe Oaruie, ciupoxere... [Iposaze Kpo3 MmIaleHTy U MOCTHKY TEeparujcKe
KOHIICHTpallije y aMHUOHCKO] T€YHOCTU. Ha OCHOBY pe3ynrara cTynuja, OBU JIEKOBH CE€ HHUCY
MOKa3aJId TepaToreHuM. Y mepuoay TpyAHohe MOCTOjM MOTEHLHMjalHa U3MEHa y J03Hpamy Y
cMMcIy Kpaher n03HOr MHTepBaja, OJHOCHO moBehama 103e Kako OM ce MOCTHINIA CIWYHA
TUTa3Ma KOHIIEHTpallMja Kao M KOJ| JKeHa Koje Hucy TpyaHe. DapMaKOKMHETHUYKH TapamMeTpH,
BOJYMEH IUCTPUOYIHjEe M PEHATHU KIUPEHC ce€ MOry moBehaT TokoMm japyror u Tpeher

tpumectpa Tpyanohe. [99-105]
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bpojHu ayTtopu Cy HCHUTHBa M IOBE3aHOCT IPUMEHE OeTa-JakTama (aMOKCHIIWIMHA,
nedaiocrnopuHa, aMOKCHUIMIIMHTKIABYJIaHCKa KHCEIMHA) ca pPU3UKOM 33  HAaCTaHaK
KOHTEHUTATHUX Majdopmanuja. Pesynaratu cy MCTH: HeMa CTATHCTUYKHM 3HaudajHOT noBehama
pusuka. [99-105] Iloctoju mpeko 25.000 nmyOiMkoBaHHMX CilydajeBa yrmoTpeOe aMOKCHIIUIMHA
TOoKOM TpyaHohe 6e3 moBehaHOT pH3WKa 3a CIOHTAHM IM00ayYaj, KOHTCHUTAIHE MaidopMaluje,
UHTpAyTEepUHY CMPT (eTyca WIM HEOHATAIHE KOMIUIMKanuje. JenmnHo y JBE CTyauje je
aMOKCHUIIWIIMH TIOBE3aH Ca PU3MKOM 3a paclell ycaHa, Mako je 3abeiekeHu pusuk Ouo Oijaro
MOBUIIICH y OJHOCY Ha 0a3allHu PHU3WK Yy ONIITOj MOIyJianuju 3a oBy mandopmanujy (30 Ha
1.000 pohema). [100, 103] V paHmoMu3upaHoj, KOHTPOJIMCAHO] CTyauju Haa 4.826 TpymHHUIIA,
npuMeheHa je MoBe3aHOCT HEeKpoTH3HMpajyher eHTepokoiuTHca HOBOpOhEeHYAIU ca MPUMEHOM

AMOKCHIIWIIMHA Ca KJIaBYJIAHCKOM KHCEIIMHOM TOKOM Tpeher Tpumectpa TpyaHohe. [97]

VY BehuHM cTynuja CHIpoBEIEHMM Ha JKMBOTHH-ama Takole HMje mnpumeheHa noBehana
y4eCcTaJIOCT KOHTCHUTATHHMX Mandopmanuja, HOp. KOX MHIIEBA TPETHUPAHHX J103aMa
aMoKcuIinHa 3-7 myTa Behum o1 XyMaHHX 7032 WIH KOJ CBUEa TPETUPAHUX aMOKCHUIIMIIMHOM
ca KJIaBYJAHCKOM KHCEIMHOM Yy 1034 oJ 600 MI/Kr oJ ABaHAeCTOr 10 YETPAECET APYror jJaHa
recranuje. JeAMHO ce y CTyJIMjU Ha MUIIEBUMA TPETUPAHUM Jl03aMa 6-7 myTa BehuM 0J1 XyMaHHUX

TepaneyTcKuX J03a MnojaBmia mopehaHa y4ecTaaoctT eMOproHcke cMpTH. [97]

Iedanocnopunu ¥ NEHULWIMHU Cy TpBa JIMHUja Tepanuje BehuHe uHdeKja y TpyaHohH.
CaBetryje ce ynorpeba crapujux TreHepanyja uedanocnopusa. lLledanexcun, uedaxiop,
nedorakcuM U nepypokcuM Hehe yTHIIATH HA PHU3UMK OJ HAcCTaHKa HEXEJbeHUX HCXOAa
Tpynnohe. lledaxTpuakcon Huje moBehao pu3WK OJ HacTaHka Maindopmainuja vy

eKCIIEPUMEHTAIHUM CTyAujama Ha naroBuma. [97, 104, 105]
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JIBe pEeTpOCIEKTHBHE CTyIuje Cy T[OKaszaje TOTeHIHjadHy I[IOBE3aHOCT IPUMEHE
nedaiocopyia y TpyAHOhM © pacnena ycaHa KoOJ HOBOpoheHYaaw, Kao U I0jaBy
KapanoBackyiapHux mopemehaja y mepwomy oxpacrama. [97, 98, 104, 105] Kayzamaoct
npuMeHe 1edasocnopruHa U KOHIeHUTATHUX Majidopmanrja 60U Tpedano aerajbHHje UCIUTATH,
YIPKOC TOME IITO OpOjHE TMOIYJIAMOHE CIy4aj-KOHTPOJIA CTYAMje HUCY JOKa3ane CTaTUCTHYKH

3Ha4ajHO moBehame y ogHOoCY Ha O6a3anuu pusuk. [106]

Ha ocHOBy monaraka W3 CTyAHja CHPOBEACHHX HAa XUBOTHEAMA M HEKOJUKO CTyJHja Ha
JbyZIMa, A3UTPOMHUIIMH HHje IMMOBE3aH ca MoBehaHWM PHU3MKOM 3a HACTAaHAK KOHTCHUTATHUX
aHOMaJIMja, OJHOCHO HekesbeHOr mcxonma Tpyanohe. [106-110] Ilpu TepameyTckuM mo3ama,
A3UTPOMHMIIMH HEMa TePATOTCHU PU3MK, T€ cliaaa y kareropujy b, npema ®JIA kinacudpukaimju,
Kao M epuTpoMunuH. Mako mocroje cTyamje Koje ToBOpe y MPHIIOT HACTAHKY XUIEPTPOPUIHE
CTEHO3¢ MUJIOPYCca HAaKOH IPUMEHE OBOT JieKa y IpBe JBe Hepaesbe mo pohemy. [109] [Mpumemen
y Hajuemhoj MHAMKAIM]H, 32 UH(EKIHje TOPHEr PECHUpPaTOPHOT TpakTa, Koa 123 TpyaHwuie
HHUje JI0BEO N0 MopacTa MHIHUJeHIe MandopMmaiuja y ogHocy Ha 1-3% uWHIMAEHIIE Y OMIITOj

MOMYJIalUju Koja HUje Ha Tepanuju. [109]

Knapurpomunmn npunana kareropuju L, npema ®JIA knacudukanuju. TepatoreHu egexru,
MOMYT M3a3UBama pacliena Hemia, KapJUOoBAacKyJIapHUX aHOMallkja U PECTPUKIHje (eTaTHOT
pacTa, jaBUJIM Cy c€ y CTyJIMjaMa Ha >KMBOTHHaMa (TMalloBU, MajMyHHU, MUIIEBU, 3€UEBU) U Y
KOHIIeHTpanujama 2 10 17 myrta BehuM o1 OHUX IPUMEHEHUX Y Tepanuju Ha Jbyauma. OBaj ek
ce He mpenopydyje 3a ynotpedy KOA TPYyAHHUIA, U3Yy3€B Yy CIydyajy HEMOCTOjama Teparujcke

antepHaruse. [111-114]
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Hutpodypanronn npunana kareropuju b, 1ok ce y nmureparypu jaBba HallOMeHa Jia Ta He Ou
Tpebayio KOPUCTUTH Y TepMHUHY mopohaja. Pazmor oBome cy cTyamje Koje cy mokasaie mosehan
pU3UK 3a HACTaHaK HKTEpyca YKOJIUKO ce KopucTh y mnocienmsux 30 mana tpyanohe. YV
KOHTpaWHUKalMjaMa 3a ymnotpeldy cToju mpuMmeHa onx 38. mo 42. Helesbe recrainuje, TOKOM
mopoja M Kaja je OH HMHAMKOBAH yciel HeoHaraiHe aHeMmuje. HuTpodypaHToMH MOXke
WHJIYKOBaTH XEMOJUTHUYKY aHEeMH]y ¢eTyca Wium HoBOpolheHuera ca aeduUIUTOM TIyK030-6-

dbocdar nexuaporenase. [115-119]

docdomuiuH, Koju ce Hajuenthe KOPUCTH y Tepanuju ypuHapHUX MH(peKuuja y TpyaHohwu,
HHUje T[I0Ka3a0 pPHU3MK OJ HacTaHKa MaiudopMmanuja y penpoAyKTHBHAM CTyAWjamMa Ha

)KuBOTHEbaMa. [120-124]

Tpumeronpum ce m3zberaBa y ImpBOM TpUMECTpPy TpynHohe, jep nenyje Kao aHTaroHHCTa
¢donHe KucenrHe W ToBehaBa PU3UK O]l HacTaHKa JedeKTa HeypalHe IeBH. Y CTyadjama Ha
KHUBOTHH-AMa j€ Y3pOKOBa0O eMOpHOHATIHE U JedeKTe 1o pohemy, 10K ce UCTO HUje TOTBPAMIO Y
cTynujama Ha Jpyauma. KomOWHaIujy TpuMeTonpuM-cyidameTokca3on Tpeba uzderaBatu y
MOCJIEIIEM TPUMECTPY yCJIe]l MOTEHIIN]aTHOT yTUIaja cyadoHaMUIa Ja UCTUCHE OMITUPYOUH U3

Be3e ca aAl0yMHUHOM U CIIEACTBEHO moBeha pU3UK 01 HacTaHKa UKTepyca. [124]

XUHOJOHH U ()ITYOPOXUHOJIOHHU C€ YECTO KOPUCTE Y Tepamnuju HH(]EKIMja ypUHAPHOT TPAKTA.
[Ipema ®JIA xnacuduxanuju, cBpctanu cy y kareropujy L. Kontpannnukosana je npumeHna y
TOKY TpyAHOhe ycien TepaToreHor aejcrsa u Moryher omrehema 3rino0He XpckaBuie deryca.
IToBe3aHocT mpuMeHe GIIyOpOXHHOJIOHA U HACTaHKa apTpolajuje je 3abeekeHa y cTyaujaMa Ha
*KuBOTHaMa. Jlo caya HUje 3a0eNekeH HeXXeJbeHH edekat (PIryopoXHHOIOHA Ha XPCKABHILY, KA0
HU noBehame MHIUICHIIE KOHTCHUTATHUX aHOMallija HAKOH Tepalrdje OBHM JIEKOBUMA Y TOKY

TpynHohe. [125]
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VY crymuju Loebstein R, Addis A, Ho E et al. Huje OWI0 CTaTUCTUYKU 3HAYajHE Pas3lIUKe y
UHIUMACHIN AceKTa Ha poljery, CIOHTAaHUX 1M00avaja, MPeBPEeMEHUX mopoaa usmely rpyme on
200 TpyaHuIa KOje cy Owmiie Ha Tepanuju GIryopoOXUHOJIOHMMA HACIIPaM KOHTPOJIHE TPYyIe UCTE
BEJIMYMHE y30pKa Ha Tepanuju aHTUOMOTUIIMMA Oe30e1HuM 3a yrnoTpeOy y ToKy TpyaHohe. Mcra
CTyaWja je HaBeJa IMoBehame ydYecTaloCTH T3B. ,,TepalHjcKuX adopryca® ycmen Beher
MOTEHIIMjaJTHOT TEPATOTEHOT PU3MKA Y OJHOCY HA peajaH PU3HK MPUMEHE OBUX JICKOBA Y
tpyauohu. [126] Muoru Apyrd ayTopud Cy MHOTBPAWIM HaBeacHe pesynrare. [127, 128]
Hunpodnokcarnuu je ox crtpane A ogo0peH y MOCTEKCIO3WOHO] MPOdUIAKCH U Teparuju

aHTpaKca KOJ TPyAHHULA.

AMUHOTTIMKO3UAHN aHTHOUOTHIM Tipunanajy kareropuju [, mpema ®JIA xnacuduxanuju.
CTpenToMHUIIMH MOXeE JIOBECTH 10 omTehema ciyxa mionia, TeHTaMHIIMH Npuniana kareropuju 11
y3 HaIlOMEHY J]a C€ KOPUCTH Camo KOJ] BPJIO TCIIKUX WH(EKIHja rpaM HETaTHBHUM OaKTepHujama.
dapMaKkOKMHETHKA OBHX JICKOBA y TPYIAHONW je M3MEHCHA, jep M0JIa3| JIO0 yBehama KiupeHca
neka. Y CTyodjamMa Ha JKABOTHEAMa HAKOH NpPUMEHE CTPENTOMHIIMHA, T'CHTAMHIIMHA,
HEOMUIIMHA, aMHUKallMHA, TOOpaMUIIMHA M KaHAMHIIMHA JIOJIA3WJIO j€ JIO HPEBEP3UOMITHOT
BeCcTHOYyJIapHOT M ayauojonikor omrehema. [129] V nurepaTypu MoCTOjH HEKOJIUKO IMPHUKa3a
ciiy4aja riryBohe KoJ Jelie yhje Cy MajKke y TOKY TpyJHohe Ouiie Ha Tepanuju CTPEITOMHUIITHOM.
[130-139] HoBuju mojaiy OICEPBAlMOHMX CTyAWja HHUCY IOKa3ald MOBE3aHOCT ymoTpede

AMHHOTJIMKO311a TOKOM pr'I[HOhe N OTOTOKCHUYHOCTH HOBOpObeH‘IeTa.

TerpauukmuHu Mpojas3e IIANEHTY W TOCTHKY KOHIICHTPAIWjy Y TUIa3MH IyIT4aHe BPIIIE U
aMHHOTCKO] TeyHocTH Koje cy 60%, omHocHo 20% HHMBOA KOHIIEHTpallHje JieKa y KPBOTOKY
Mmajke. [lpunanajy xareropuju /I, npema ®JIA knacuduxauuju. TeparoreHu cy, MOry JOBECTH
710 XEMaTOTOKCUYHOCTU MajKe M aKymyJjaluje y Koctuma u 3youma ¢eryca. Hakon uH ytepo
eKCIIO3UIMje TeTpalMKIMHUMA Yy JApyroM u Tpehem Tpumectpy TpyaHohe, Moxke aohu 10
JUCKoJIopanrje 3y0a u nHxubuimje pacra tyOymnapae koctu deryca. Ctyamje ykasyjy 1a cy OBU
HEXeJbeHH e(EeKTH jaKO PeTKH HAKOH IMpHMEHE NOKCULUKIMHA, YUME OH Chajga y Tpymy
0e30eqHIjuX TETpAIMKINHA 332 YIMOoTpeOy y TOKy TpyaHohe W y TeaujaTpHjCKOj TOIyIaluju.
[140]
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Pu3suk 3a auckonopanujy MieuHHX 3y0a ce jaBJba HAKOH YETHPHU WU MET MECEIH TecTalluje,
Kaja TMovMmbe mporec kKamudukanuje 3yda. Mehytum, pusuk on mamux Maindopmaiuja je
MOBUIIICH HAKOH YIOTpeOe TeTpalMKINHA y TIPBOM TpuMecTpy Tpyanohe. CTynuje ykasyjy u Ha
MOBUIIICH PU3UK O] M3a3uBama Je(eKTa HeypalHe [eBU M KapIuoBacKylapHuX Maidopmainmja

HAKOH Tepamuje OKCUTeTpauukanaoMm. [ 140-144]

Hajseha mera-ananu3za koje je MCIHMTHBaNa TepaToreHe W TokcuuHe edekrte 11 Hajuenthe
KopuiheHNnX aHTHOMOTHKA IIMPOKOT CHEKTpa JejcTBa aHaju3upala je CBY JIOCTYIHY
mutepatypy y nepuoxay on 1940. no 2005. rogune. TepaToreHu NOTEHIMjal c€ OMUCHO PAHTUPAO
on ,.Henocrojehn (mernumnua I m BK), ,,Mano BepoBaTan* (aMOKCHIIHINH, XJIOpaM(EHUKO,
IUIpOQIIOKCAlMH, JTOKCHIMKINH, JeBO(JIOKcauH # pudamMmuuuH) 10 ,HeoapeheHu
(KIMHIaMUIUH, TEHTAaMHUIMH U BaHKOMUIIMH). CBuxX 11 aHTHOMOTHKA pOAMpE KPO3 IUIALECHTY.
XnopampeHUKON, KIMHIAMUIUH, TEHTAMULWH, pUGAMIUIUH U BAHKOMHUIIMH JOCTHUXKY
KOHIEHTpallMje y UUPKyJalyju TMymyaHe BpHIEe jeAHaKe OHOj y KPBOTOKY MajKe.
HunpodiiokcanyH, KIMHIAMHIINH, JEBO(GIOKCAIIMH U BAHKOMUIIMH JTOCTHXY KOHICHTpaluje y
aMHUOHCKO] TEYHOCTH Koje cy Behe ox onux y kpBotoky majke. Kopuctehu ®JIA mpoueny
pHU3UKa, O]l UCIIMTUBAHUX JIEKOBA, Y Kareropujy b cy cBpcraHM aMOKCHUIIWINH, KJIMHIAMHIIMH,
neHnunauH I, nenummnud BK  w  Bankomunus; y kareropujy LI xmopamdenuxodn,
nunpodIoKcauH, TeHTaMUIIMH, JeBoduIoKcaluH u pudaMmnuiuH; a y kareropujy [ camo

TOKCUTTUKIIHH. [97]

6.0. AHTUHH(DIAMATOPHH JIEKOBU

I'maBHM  aHTMMH()IAMATOPHH JIEKOBU Cy TJIMKOKOPTUKOMIM U  HECTEPOUIHU
antunHpramaTopau JiekoBu (HCAWJI). I'mukoKopTUKONIN CIaajy y CTEPOUIHE XOPMOHE, JIOK
HEIITO ApYyrayujy XeMHjcKy rpal)y u cauuHo aHTUMH(IaMaTOPHO JI€JCTBO MOCEAY]Y HECTEPOUIH.

[2, 145]
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Hecreponanu antunHpiraMaTopau JekoBu cy Mel)y HajBuie kopunrhennm jgekoBuma. [lanac
je Ha TpxkumTy goctynHo npeko 50 pazmmuntux HCAWJI-a. C 003upoM J1a ¢y MHIUKOBAHU y
TepaIuju y4ecTaluX CUMIITOMA, NOMyT 0oJja, ri1aBobosbe, Ipexiiajie U Ipuma U 1a ¢y JOCTYIHU
0e3 JIeKapCcKOoT perenTa, 4ecTo ce kopucte u 'y Tpyanohu. Ctynuje nokasyjy na 'y CAJl jeana ox
yetupu Tpyanune kopuctd Heku o OTL] peructpoBaHMX HECTEPOUIHUX aHTUUH(IAMATOPHUX
JeKoBa. Y MPBOM TpUMECTpY MX Kopuctu 22,6% TpyaHuna, a Mely Hajuenthe kopuiheHum cy

uoynpodeH, acupuH U HarrpokceH. [ 146]

6.1. Hecrepouanu antunndiaamaropau Jexosu (HCANIT)

[IpBU mpencTaBHUK OBE TpyIe JIGKOBA je aleTWICATUIMIHA KucennHa. [lopen acrnmpuna,
OBJIC CHaaajy W JepuBaTd CHUphETHE KHCETWHE (MHIOMETalu], IUKIO(PEHAK, KETOpOJaK,
TOJIMETHH), JEepUBAaTH NPONMUOHCKe Kucenune (ubympoden, ¢mypobunpoden, kerompodew,
HaMpOKCEH), OKCHKaMu (THpokcukam), (eHamatu (MexinodeHamar, MedeHAMUYHA KHCEIHHA),
nupazojonn (peHmwnOyTazoH, oxcupemOyTazoH) W ocTanu (CyluHAAK, Kertopojak). CBu
HCAWJI-u oOyxBaTajy pa3HOBpPCHE areHce KOju HUMajy pa3lInuuTe XEMHJCKE CTPYKTYpeE.

ITocenyjy Tpu rnaBHa edekra:
e AntunHpnaamaropse epexre — MoaubuUKyj]y UH(pIAMATOpPHE peakiuje;
e Amnanrercke edekrte — yonaxanajy oapehene Tumose 60iu;

e AnTHTIUpETHYKE €(EeKTEe — CHMIKABA]y MOBUIIIEHY TEJIECHY TEMIIEPATYPY.
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CBu HaBeZleHH e(eKTH ce OCTBapyjy HMHXHOMIIMjOM apaxuJI0HCKEe IMKIOOKCHICHA3e, Te
CIICICTBEHOM MHXHOMIIMjOM TPOIYKIHMje NPOCTaHIJIaHANHA, TPOMOOKCcaHa U npoctarmuiinia. C
003UpOM J1a Cy OBE CYIICTAaHIE MEIWjaTOpH y TPOLECy 3alabera, NPHUMEHa HEeCTEePOUIHUX
aHTUMH(IAMATOPHUX JICKOBA Ka0 MHXMOUTOpA JOBOJM /10 CMHUpPHBama M IMOBJAYeHa 3HAKOBA
3anasbeba. HCAWJI-u mory cBoje edekre pehe ocTBapuTH M APYTHMM MEXaHU3MHUMA, YUME UX

MOYEMO CBPCTATH Y TPYILY ,,0CTAINX " aHTHHH(IaMaTOPHKX JieKoBa. [2, 145]

[Tocroje aBa tuma nukimookcureHaze — [JOKC-1 u [HOKC-2. [JOKC-1 je KOHCTHTYTHBHU
€H3UM, TPUCYTaH y CBUM TKUBUMA, YKJbydyjyhm u TpomOoumrte. Mma Ham3opHy yIiory y
OpraHu3My H 3aJly’KeHa je 3a OpKaBamke XeMOCTa3e TKuBa. IbeHa yiora y TOKy KMBOTa Ce€ BPJIO
Masio Mewa. [IOKC-2 ce Hamasu y henujama koje ydecTBYjy y IpoOIlleCHMa 3alajbeiha, MOIMyT
neykonurta U Makpodara. MHIykoBaHa je y 3amajbeHCKUM henmjama, Kaja ce OHe aKTHBHUPA)y.

LIOKC-2 je oaroBopHa 3a NpoM3BO/AKY MPOCTAHOMIHUX MeaArjaTopa nHbIamanmje. [2, 145]

Nuxunbunujom ILIOKC-2  nobuja ce aHTUMH(IAMATOPHO JEJCTBO  HECTEPOMJIHUX
aHTUMH(IJIaMAaTOPHUX JIEKOBA, TayHUj€ TpakeHUW TepaneyTrcku edekar. WHxuOutopHum
nenoBambeM Ha eH3uM  [[OKC-1 goOujajy ce HexelbeHa JejcTBa, NOCEOHO OHA Yy

racTPOMHTECTHHAITHOM TpakTy. [2, 145]

3a artuuHdpiaamatopHo nejcteo HCAWJI-a, mopen nHXuOUIMjEe €H3MMa IHUKJIOOKCUTEHa3a,
3a]ly’)K€HHU Cy Y Mamb0j MEPU U APyTU MexaHu3MHu. [IpeTepano peakTHUBHU KUCEOHUYHU PAUKaIIH,
CTBOPEHHU y HH(IaMauju, Mory y3pokoBatu omreheme Tkupa. Cynunaak u apyru HCAWJI-u
KOJU MMajy jak edeKkaT Ha yKIamame CI000JHUX pajuKana MOTY JONPUHETH CMambely Jaber
omrehewa TKHMBA. ANETWICATMIMIHA KUCEIWHA MOXKE HHXMOUpPATH EKCIPEeCcH]y IOjeIuHUX
TpaHckpunuuoHux Qaxropa HO-kb, koju nMajy KJby4dHY yJIOTY y TpPaHCKPUIIHMJU TE€Ha 3a

cuHTe3y (akTopa uHpamanuje. [2, 145]

On HCAWJI-a xoju ce TpeHyTHO KOPUCTE, MOTEHTHU aHTUUH(pIAMaTOpU Cy WHIOMETAIMH U

MUPOKCUKAM, JIOK MapareTaMoll He Moceayje aHTUUUH(IaMaTOpHO JejcTBO. [2, 145]
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[Topen aHTUUH(IAMATOPHOT [I€jCTBA, OBH JICKOBH KCIIOJbABA]y aHTHIMPETHYKUA U
aHanreTcku edekar. HopManHa TenecHa TeMmeparypa je peryjiucata y HeHTPY y XUIOoTaaaMycy
33y KEHOM 3a OJlpKaBame OanaHca u3mel)y npoayKije u ryoutka romiote. [loBuiieHa TejaecHa
TeMIepaTrypa Hacraje Kkama mnocroju mopemehaj y oBoM 1eHTpy. Hectepoumanu
aHTUMH(IAMATOPHU JIEKOBH JIETYjy aHTUIMHUPETHUKHA TUME IITO MOJECe LIEHTAp y XUIIOTATaMyCy
Ha HOPMAJHE BPEIHOCTU. Y TPEHYTKY, TEPMOPETYJIAIMOHU CHCTEMH (IHuiiaTanuja nepudepHux
KPBHHX CY/0Ba, 3HOJCIbE...) aKTUBUPA]y C€ Y LIUJbY CMambeiha MOBUIICHE TEJICCHE TEMITEpaType.

OBo ce mocTIKe MHXUOUITNjOM CTBapama MPOoCTarjiaHInHa Y XAIOTAIaMycCy.

TokoM 3amasbeHCKe peakifje, OaKTepUjCKU E€HIOTOKCUHU ce ociobahajy u3 makpodara
nuporeH uHTepieykuHn NJl-a, koju y XunoraiaMmycy CTUMYJTUIIE CTBapamke MPOCTAaHTIaHIuHA U3
rpyne E. OcnoGohenu mpocrarmasauHu AOBOJAC A0 TOpacTa BPEIHOCTH Ha KOjy je TOJCIIeHa
Temneparypa tena. CMmarpa ce Ja mope/ MpOCTaHTJIaHAWHA TOCTOJH HA3 MEANjaTopa KOjU yTUdy
Ha TepMmocTtaT y xumnotanamycy. Crora je jacHo na ce antunupernuku edexatr HCAWJI-a

OCTBapyje M0JaTHUM, HEOOjallllbeHUM MeXaHu3MuMa. [2, 145]

Hecreponaan anTHHH(IAMAaTOPHHU JICKOBH CE€ KOPUCTE 3a JieUeHhe aKyTHHX M XPOHHYHUX
3anaspeha YMjU y3pOK HUje HHPEKTUBHE NMPHUPOJIE, TIOMYT PEyMaTOUAHOT apTpUTHCa, peyMaTcKe
rpo3HHIE, aHKWIO3Upajyher cnonaunuTHca, Oyp3utuca M ciauyHo. EdukacHH cy W IpoOTHUB
00J10Ba KOjJU Cy YIpYyXeHH ca MH(IaManrjoM uinu omrehemem TkuBa. Cmamyjyhu nIpoayKIujy
MpocTarjaHAnHa, CMambeHa j€ CeH3WTHU3alllja HOLMLENTopa MeldjaTopuMa nHGpIaMaluja, Y4ume
noia3u a0 yonaxaBama Oona. M3 Tor pasnora cy epukacHu y OTKJIamamy 0051a KOJl apTpHUTHCa,
Oyp3utuca, Oosa MUIIMNHOI M BE3MBHOI MOpekia, 3y0obOosbe, aucMeHopeje, Oona mocie
nopohaja, 6oma ycneq Metactaza y KoctuMa. Mory ce KOMOMHOBATH ca OMUOANMA M CMAmbUTH
notpedy 3a uctuma. EdukacHOCT KO TJ1aBOOOJHH, MOPEa aHAINTETCKOT e(deKTa, MOXKe OUTH
nocjenua M30CTaHKa Ba3OAMIIATaTOPHOT J€jcTBAa IPOCTAarjlaHMHAa Ha LepeOpaiHe KpBHE

cynose. [2, 145]
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Teopercku, Ha OCHOBY OCHOBHOT MEXaHW3Ma JEjCTBa OBUX JICKOBa, MOCTOjuU 0Ooja3zaH 1a
MPUMEHA HECTePOHUIHUX AHTHHH(IAMATOPHUX JIEKOBA, MOMYT HWHAOMETAIMHA, HOympodeHa,
AllCTWICAIHMIINIIHE KUCEIMHE M IIeJIEKOKCHOa, MOKE YTHIATH Ha WMIUIAHTAlHjy eMOpHOHA.
Nuxubupajyhu [IOKC, HCAWNJI-u naxubupajy CHMHTE3y MPOCTAHTJIAaHJIWHA y BehWHHU oOpraHa,
yKIbydyjyhu penpoayktuBHEH cucTteM. Tume Moxe JohM 10 TATOJONIKE HMMIUIAHTAIH]e |
ryoutka emOpuona. Y cTyaujaMa Ha TAIlOBUMa j€ JO0Ka3aHO Ja NMPHMEHAa WHAOMETAIlMHA WU
IEJIEKOKCUOAa JIOBOJHU JI0 CTATHCTUYKH 3HAa4YajHe peAyKIuje nenuayaims3amnmje yrepyca. OBuM je
noTBpheHa BakHA yJiora NPOCTaHTJAHIWHA Yy MPOIECY HMMIUIAHTAlHje eMOpUOHAa M JaJbUM

norahajuma. [146]

Cmarpa ce Jna MNPOCTAHIJIAHAMHU UIPajy KIJbYYHY YIOTY Y CBHUM DEIpOIyKTHBHUM
mpouecuMma,  yKJbydyjyhu — oBymanujy, HMMIUIaHTaudjy W MeHcTpyauujy.  Ex3zumu
ukiookcureHase (LIOKC-1 u [IOKC-2) meaujatopu Cy KOHBEPTOBamba apaxXUJOHCKE KUCEITHHE
y MPOCTAHTJIAaHAWH X2, KOjH C€ /JaJbe KOHBEPTYj€ Y pa3inuuTe MPOCTAHTIaHIUHE IO JI€jCTBOM
cenupUYHUX CHHTa3a. PaHMja WH BUTPO HCTpaKMBama Cy IIOKa3ajla BHCOKE HHBOE
npocranrnagaud cunraze ([II'JC) u npocrauukiun cunrtaze (IITHUC) y panoj dasu tpyanohe
naoBa. CTyauje Ha JbyIMMa Cy JIOKaszalie IMOBE3aHOCT HUCKUX HUBOa (ocdonumnaze A2, Koju
ocinobaha apaxumoHcky kucenuHy u3 MemOpane ¢dochomunuaa, [HOKC-2 u cneactBeHo
IIPOCTAHIJIAaH/IMHA ca HEYCIeXOM MMIUIAHTAIMje 3UroTa KOJ MalMjeHTKUEa ca PEeKypEeHTHUM
nobavajuma. Y cTyadjamMa Ha MHUIIEBHMA je€ Takohe Jo0Ka3aHa BaKHA yJjora y TIpoLecy
UMIUIaHTanyje, ¢ o03MpOM Jaa HHje Jomwio 10 ucre 30or Hemoctarka eHzuMa [HOKC u
¢docponunaze A2. IlpocraHriaHguHM YTUYY Ha BacKyJapHy I€pMeaOWIHOCT yTepyca u
OJlp’KaBame T3B. ,,[Ipo30pa 3a UMIUTaHTanMjy . Crora MHXUOMIMja CHHTE3€ MPOCTAHIJIaHIuHA
MOTEHINjaJTHO MOXKE YTHIIATH Ha PENpOAYKTHUBHE MpPOIIEce, LITO U jecTe MPEeAMET UCTPaXKHUBamba

Opojuux cryauja. [147-151]
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Cnuka 1. Yiora npocTaHTiIaHMHA Y IMIUIAHTAMju eMOproHa. [ 147]

43



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

6.2. AHTUUH(pIAMATOPHU JIEKOBU Y TPYAHONH

Hecreponnnn anTumH(dIaMaTOpHH JIEKOBH c€ cMmaTpajy O0e30emHuM 3a ymoTpedy 1o
tpeher Tpumectpa Tpynuohe. Y Toky Tpeher TpuMecTpa mpuMeHOM OBHX JiekoBa moBehasa ce
PHU3UK 3a MpepaHo 3aTBapame OYKTyca apTepuo3yca, M3y3eB HHCKHX J03a aleTUJICATHUIIMIHE

KHCEIIMHE, KOja MMa MHAUKAIH]y 3a yrnoTpeOy y Toky TpyaHohe. [152, 153]

Hanme, HUCKE 03¢ aleTWIICAIUIMIIHE KUCEIHHE Ce KOPUCTE 3a JICUeHhe MpeeKIaMIIChje
KOJ TPyAHHUIA ca aHTH()OCPOIUIUIHIM CHHIPOMOM U TIAllMjEHTKUba KOje TOMIE)KY HH BUTPO
dbeprunuzanuju, OTHOCHO  HWHTPAIUTOIUIA3MATCKO)] WHCEMUHAIIH]H. Hucke  nosze
alleTHJICATMIMIIHE KHCEIIMHE Cy JoKas3aje mo0ap Oe30eqHOCHM pH3MK 0€3 CTaTHCTHYKU
3HAuYajHOT yTHIIaja HA MOjaBy KpBapema KoJ Majke 1 6e0a Ha y30pky o 32.000 tpyauuma. [154,
155] Hema noBosbHO mMojaTaka O 0e30€IHOCTH yrmoTpeOe MHXHOWTOpA IMKJIOOKCHTCHa3e-2 Y
TpynHohu, crora ce caBeTyje Ja ce€ OBH JICKOBH wm30eraBajy. CinuvHa cHUTyalndja je W ca
AllETHJICATTMIIMIHOM KHCEIMHOM Y CpeAmuM U BucokuM gno3zama. DJIA je wimacudukoBanma
alleTHICATIMIWIHY KHCeNuHy y kareropujy Ll m /I, ca HamomeHOM jaa je KOHTpaWHIUKOBaHA
npuMeHa y Tpehem, a ompesHa NMpuMeHa y IPBOM H JpyroMm TpumecTpy. [lokazaHo je ma moxe
MPOJYKUTU TpyaHohy, moBehatu ryOuTak KpBH TOKOM Mopohaja m mosehaTu yuecTanoct
mpTBOpoheHoctu. Mbynpoden je knacupukoBan y kateropujy b m JI, y3 HanmomeHny naa je
KOHTpauHIMKOBaHa IpuMeHa y Tpehem TpumecTpy TpyaHohe, jep MoXke JOBECTH JI0 MPOAYKETKA
TpyAaHOhe, MPEBPEMEHOT cTe3ama AYyKTyca apTepho3yca M CMamemha aMHUOHCKE TEYHOCTH.
[Ipumena y mpBOM U JIPYroM TPUMECTPY ce caBeTyje y3 ompe3. [lapameramon ce Kareropumie y

b, unMme ce merosa mpuMeHa y Toky Tpyanohe cmatpa 6e36equoMm. [2, 156-159]

be3bennocHu mpodun M pU3MK O HAcTaHKa HEXEJbeHUX e(dekara TOKOM IMpPUMEHE Y
TpyaHohu HajBuIle 3aBuce of BpeMeHa y3uMamwa HCAWJI-a, no3e u tuna aHTuuHpIaMaTopHOT

JICKA.
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Y crynmjama Ha momynamuju on 200.000 Tpymnuna, mehy kxojuma je mpeko 11.000
tpyanoha O6mno uznoxeno aejctsy HCAWMJI-a, Huje OWiIO CTAaTUCTHYKU 3HAYaQjHE PaA3JIMKE Y
yUYECTaJOCTH MYCKYJIOCKEICTaJIHUX M KapIuoBacKyJapHuUX Maindopmanuja, y mnopehewmy ca
TpyJHHI[AMA KOje HHUCY OWiie M3JIOKEeHE JIejCTBY OBHX JiekoBa. Hemro Beha, amy cTaTUCTUYKU
0e3HayajHa MOBE3aHOCT NpuMeheHa je MPUIMKOM IpuMeHe HOyrnpodeHa y MpBOM TPUMECTPY

TpyIHohe ¥ HacTaHKa CTPYKTYpHHX Jedekara Ha cpiry. [ 157-159]

IIpumena HecTepoMIHMX aHTHUMH(IAMATOPHUX JIeKoBa y Tpehem Tpumectpy TpyaHohe
noBehaBa pu3MK o] HactaHka wMmaindopmanuja. WHXuOMIMja CHUHTE3€ NPOCTAHTIAHIUHA
npumenoM HCAWJI-a wim BUCOKE 7103€ alleTUIICATUIIMITHE KIUCEIIMHE y TpeheM TpUMECTpy MOXKe
y3POKOBAaTH IPEBPEMEHO 3aTBapame AyKTyca aprepuosyca. Haomeranus u ubynpodpeH nmajy
BehM pHU3UK 32 OBO HEXEJbEHO JEJCTBO, JOK INPUMEHA aleTWICAIMLIMIHE KHCEIMHEe, IpeMa

pe3ysiTaTuMa HEKUX CTyIrja, MoxKe rioBehaT pu3HK 3a eTaTHO U HEOHATAITHO KPBAPCHE.

[ToBe3aHOCT mHpHUMEHE HECTEPOUAHUX AHTUUH(DIAMATOPHUX JIEKOBA W pHU3UKA 3a
CIIOHTaHe Mo0ayaje je UCIUTUBAHA Yy OpOjHUM CTyHjamMa ca ONPEYHUM pe3ysTaTuMa. Y CTyAuju
Ha 1.097 tpynuauna, npumena HCAWJI-a y npeux 14 gana recramuje je Ouia moBe3aHa ca
PU3UKOM OJ CHOHTAHOT TobOadaja y mopehemy ca KOHTPOJHOM TPYIOM TPYJHHUIIA KOje Cy
npuMase areTaMuHo(eH 1 HUCYy Ouiie M3JI0KEHE JIEjCTBY OCTAJINX HECTEpOUTHUX JiekoBa. [lopen
JIeKOBa, (paKTOpU pU3MKa 3a CIOHTAHU 1M00avaj Cy MpUMEHa Tepamnuje ayxe oJ 14 naHa u Mambu
unnekc tenecHe mace (BMMU). Pesynratu ctyauje cy y Kopenaiujyu ca XUImoTe30M J1a OCHOBHUM
MEXaHU3MOM JIeJIOBalba HECTEPOMIHUX AHTHHH(IAMATOPHHUX JIEKOBA, WHXUOWIIMJOM CHHTE3E
IIpoCTaryiaHAMHA JI0a3M 0 OTeXaHe UMILIaHTalje eMOpHOHa U ClIeICTBEeHO noBehama pru3nka
3a mobayaj. Y CTyAWju JPyTruX ayTopa, HaKOH H30CTaB/bamba OpPOJHHUX Bapujabiu Koje MOry
YTHIIATH HA HEraTUBaH MCXOJX TpyaHohe, moBehaH pU3WK 07 CIOHTAaHHUX MM0o0aYaja HACTao yCIlexa
MPUMEHE HECTePOUJHUX aHTUHMH(IAMAaTOPHUX JieKoBa HHUje 3abenexeH. Haumme, ¢akropu
pu3uKa 3a cHoHTaHu nobOauaj, mopex npumeHe HCAWJI-a, ykipyuyyjy M CTapoCT MajKe,
nujaberec, 000JbEHE IITUTACTE JKJ€3/e, NPUCYCTBO nopemehaja koarymnanuje KpBH, MyIIEHE,

nH(IamaTopHe 60JIECTH, MPETXOHU CIIOHTAaHU TT00avyaju, UH BUTPO PepTuinzanmja...
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Ha ocHoBy HaBeneHor, He MOXKe ce JIohu 710 jacHOT 3aKJbyyka 0 moBehaHoj yuecTaJoCTH
CHOHTaHUX Mo0avyaja HAKOH MPUMEHE HECTEPOUJIHUX aHTUUH(IAMATOPHUX JIEKOBA Y TpyaHONH.
Jlasbe cTyaMje Cy HEONXOJHE KaKo OM ce YTBPIMIIO Jia JIW PU3MK 3aHUCTa MOCTOjH, HAPOYUTO

MPHIMKOM KPaTKOTpajHE MPUMEHE OBUX JeKoBa (<24-48 u).

Henocratak momaraka y JdmTepaTypu TIOCTOjU H 32 MPUMEHY BHCOKHX J103a
alleTWICAINIIMIIHE KUCEINHE TOKOM TpyaHohe u nepuoja jakranuje. CanuuuinaTi y cpeambiuM U
BHCOKOM Jl03aMa IMpoJia3e IUIALlEHTy W Yyjia3e y (QeTamHy UupKylanujy. 3alelexeHu cy
CIly4ajeBH TPUMEHE BHCOKHX J03a alleTWICAIWIMIHE KucennHe u Tnobehama QeramHor
MOPTAJIMTETa, 3a0CTaTKa WHTPAyTEPUHOT pacTa IUIOJAA, I0jaBE WHTOKCHKAIH]E, MATOJOMIKOT
KpBapema M HEOHaTalHe MeTaboiuuke anuao3e (MpUIMKOM mpuMeHe no3e on 2.4 1
areruicanuuuiie kucenune nHeBHO). [Tonyr HCAWJI-a, mpuMena aneTusacanauiuiHe KUCEIUHE

HEMOCPETHO TpeJ opolaj Moxke JOBECTH 10 IPEBPEMEHOT 3aTBapama JyKTyca apTepuo3yca.

®JIA je y 3BaHHYHOM caonuTemy U3 2015. Ha OCHOBY Iperiieaa JUTepaType 3akibydusa
Jla Cy MOJIallyl U3 CTyJIMja HEKOH3UCTEHTHH Kako 01 yTBpauiau nosezaHoct npumene HCAWJI-a u
nobauvaja. Cryamje cy wuMane OpojHE JIHMHUTE: HHje HWACHTH(PHUKOBAH pa3Jor TPUMEHE
HECTepOMIHUX aHTUHH(}IaMaTOpHUX JieKoBa (Moryhe je na cy mpuMemuBaHU Kako OU cy30uin
cUMIITOME 1o0ayvaja, momyT OOJHUX I'pUeBa), CTyHj€ Cy UCKJbYUHBale TPYAHULE Ca TeparHjCKu
uHAyKoBaHUM abopTtycoM Ha Tepanuju HCAWJI-uma u Hucy Oenexuiie mepuoj recraiuje Ha
crapty cryauje. llocnenwsu mojatak je oA HapoOUWTE BaKHOCTH, C OO3MPOM Jla PUBHK O]
CIOHTaHOT mo0ayaja Bapupa y 3aBUCHOCTH OJ] HEJleJbe recTalllje U Mo MpaBuily HE MOXKE Ja ce

necu mocie 20. nenesbe. [160]
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7.0. IlmbeBH B XUIIOTE3E

A) UctpaxuBame UMa JBa [I1UJba:

'maBHM nmib crTyamje je ma ce uwcnuTta edekar caBeToBama TPYJIHHIIA Ol CTpaHEe
KIMHAYKOT (papMaKojiora o0 ymorpeOu JieKoBa TOKOM TpyAHohe, Kao W yTHIA] IaTOr
caBeTa Ha UCXoj TpyaHohe.

Hcnurahe ce m ywecramoct ypoheHux aHomanvja ¥ (ETOTOKCHYHHX edeKkara KOoJ

TpyAHUIa KOje Cy y3umajie aHTI/II/IHq)eKTI/IBHe n aHTHHHQ)JIaMaHTOpHe JICKOBC.

b) Xunorese:

CaBeToBame TpyJHMIA O YIIOTpeOU JIEKOBa y TOKY TpyJaHohe 011 CTpaHe CTpY4YHOTI JIHUIA
(xnmmHAYKOT (hapmakosora) cMamyje Opoj HaMepHHUX MpeKuaa TpyaHohe;

Kox TpyaHuia koje Cy IpoIlie CaBEeTOBAamkE KIMHUYKOT (hapmakornora Huje moBehana
YUYeCcTaJoCT aHOMalyja y OJHOCY Ha ONIUTY MOMyJanujy TPyAHULA KOje c€ HHUCY
caBeToBalle,;

He nocroju nmosehana yuecranoct aHoMaiivja U PETOTOKCHYHUX edeKaTa y CTYIAH]CKO]
MoMyJalujy y OJHOCY Ha IMOIyJalujy TPyJIHHUIA KOja HUjE€ y3uMaia aHTUUH(EKTHUBHE
JIEKOBE;

He noctoju moBehana yuecranoct anHoManja U (PETOTOKCUYHUX edeKaTa y CTYIUjCKO]
nomyJayju y  OAHOCY Ha  NOMyJanyjy TpyJHUIA Koja HHMje y3UMaja

aHTUHMH(IJIaMaHTOPHE JIEKOBE.
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8.0. Marepujan u MmeTox

A. Bpcra crynuje: Knunuuka orncepBanyoHa CTyauja — CTyI4ja Ipeceka

CrpoBenieHa je cTyaMja MpeceKka Ha CTYAM|CKO] MOMylanuju Koja je odyxmarmima 751
TpyAHULYy. Y TOMyJNauujy Cy yKJbydeHe TpyAHHUIEe Koje cy nouuie y caBeroBanumTe Ciyxoe 3a
KIMHAYKY (hapmakosornjy Knuanukor nenrpa y Kparyjeriy y mepuony oa 1997. rogune no
2012. ronune, u Owiie Ha Tepanmuju OJlarUM aHAITETHIIMMA, OJHOCHO AHTHUH(GEKTHBHUM
nexoBuMa. KoHauHa ykymHa monynanuja je usHocwia 284 tpyaauie. Hakon mobujama ycMeHe
CarJacHOCTH O YYeCTBOBAaWbY y HCTpakuBamwy, 91 TpynHHUIA je MHTEpBjyHMcaHa Tele()OHOM.
[Momamu koju Cy MPUKYIUbCHH TOKOM HHTEpBjya Cy: MOJALU O 3aloCielky, HUBO 00pa30Bama,
UCXOJ TpyAHOhe HAaKOH caBeTOBama OJi CTpaHE KIMHUYKOT (apmakojora (HamMepHH Mobdadyaj,
CIOHTaHW Mo0ayaj i mopohaj), TexxuHa jgerera Ha pohemy, BpeMe W HAYUH MOpOojaa, Opoj
MPETXOAHUX HAMEPHUX W CIOHTaHMX TMoOayaja, Opoj neme, mpuMeHa (OJHE KHCEIWHE Kao
npopuiakce KOHTCHHTAIHUX aHOMalMja, TMPUCYCTBO KOHTCHUTAJIHHX aHOMAaJHMja WIH OWIIO
kakBor nopemehaja y pa3Bojy aerera. MHpopmaiuje Be3aHe 3a IpUMEHY JIEKOBA, MOIYT UMEHA
nieKa, 103e, HelleJbe TeCTalltje Y KOjoj je JIeK MPUMEHEH, Tpajarmke Tepanuje y JaHuMa U CaBeT JAaT
O]l CTpaHe KJIMHHYKOT (papMakoiora Cy NMPUKYIUBCHH U3 METUIIMHCKUX KapTOHA TMAIU]jeHTKHbA

apxuBupanux y CiyxOu 3a kinHUUKY papmakonorujy Knunnukor nentpa y Kparyjesiy.

b. Ilomynanuja koja ce uctpaxyje: Ilomynanuja oGyxBara cBe TpyIHUIIE KOj€ CY MOTPaKuiIe
caer y Ciry>x0m 3a KkiMHUYKY (hapmakonornjy Kimmanakor nentpa Kparyjesan y nepuoay 1997-
2012. romuae — 751 Tpymamma. Ox Tora je W3JBOjeHA CyOImomyJaiyja CBHX OHHX KOje Cy
y3uMaje aHTUMH(EKTUBHE U aHTUMH(pIamaTopHe JekoBe. M3 cTyauje cy HCKIbyueHe
NAalMjeHTKUE Koje Cy Jojda3uiie 1O caBeT INpe y3uMama AaHTUUH(QEKTHBHUX H

aHTI/II/IH(I)J'IaMaTOpHI/IX JICKOBA.
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B. V3opkoBame: Y3opkoBama Hehe Outh jep je ucnutuBameMm oOyxBaheHa mena

MOITyJIaIHja.

I'. Bapujabiie koje ce Mepe y CTyAuju:

e Crapoct TpyaHHIla (Ca3Haje Ce Ha OCHOBY YBHJIA Y MEAUIIMHCKU KaPTOH MAIHjCHTKHULE);
e 3anocneHocT (ca3Haje ce Ha OCHOBY IOJATaKa JaTHX NPWIMKOM TEJIC(OHCKOT pa3roBopa
ca TMaIujeHTKHUBOM),
e HuBo oOpa3oBama (ca3Haje ce Ha OCHOBY IIOJIaTaka JAaTUX IPHIUKOM Tele(OHCKOT
pasroBopa ca HaIjeHTKUBOM);
e [lecrammjcka crapocT (ca3Haje ce Ha OCHOBY YBHJIA Y MEIUIHUHCKH KapTOH
AU EHTKUbE);
e JlujarHosa 300r Koje MAlMjCHTKHIA NMPHMa jeJJaH WM BHUIIC JICKOBa (Ca3Haje ce Ha
OCHOBY YBH/Ia Y MEJIUIIMHCKN KapTOH MAIHjCHTKUIE);
e Tpynnoha mo peny (ca3Haje ce Ha OCHOBY MOJaTaka AAaTUX HPWIMKOM Tele(OHCKOT
pasroBopa ca MaIyjeHTKUBOM);
e Texuna nperera Ha pohemwy (cazHaje ce€ Ha OCHOBY IofjaTaka JaTUX MPUITUKOM
TeaeOHCKOT pa3roBopa ca MalujeHTKUBOM);
e Hauun nopahama (ca3Haje ce Ha OCHOBY IOJaTaka JATUX MPHIUKOM Teae(dOHCKOT
pasroBopa ca NaiujeHTKUHOM)
= [IpuponHum nmyrem
= Jlapckum pe3om
e Bpeme nopohaja (casHaje ce Ha OCHOBY I0ojaTaka JaTUX MHPUIMKOM Telle(OHCKOT
paroBopa ca MauujeHTKHEBbOM)
= [lopohaj y Tepmuny

= [IpeBepemenn mopohaj
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e Jla v je TpyAHMLA MPETXOJHO MMaja CIOHTaHH Nobaudaj u Opoj mobauvaja (mpatu ce Ha

OCHOBY YBHJIa Y MEUIIMHCKU KapTOH IAINjCHTKUILE);

e Jla mu je TpyaHUIIA PETXOJHO MMaJla HAMEpHE 1mobayaje u Opoj mobadaja (paTu ce Ha

OCHOBY YBHJIa Y MEUIIMHCKU KapTOH IAINjCHTKUILE);

e Jla nu je mpeTXoAHO UMaa Jee u 0poj aere (mpaTu ce Ha OCHOBY YBHA Y MEIUITUHCKU

KapTOH IallijeHTKHUIbE);

e JlekoBM KoOje TpyIOHHMIIAa TNPHUMa TOKOM TpyaHohe (TpaT ce Ha OCHOBY YBHIA Y

MEIUIIMHCKU KapPTOH MAIHjCHTKHELC)

I'enepuuku Ha3UB JIeKa;

JIHeBHa 103a JieKa;

Jly>)xnuHa mpuMeHe JieKa,

Henerpa TpyaHOhe y K0jOj MOUM-E TPUMEHA JICKA;

Ja nu je ek KopuirheH TOKOM TepaTOreHoT epro/a.

e Jla mu je xopumheHa mnpodunakca (oaroBapajyha mo3a ¢oiHe KHUCEIHHE) 3a

aHomManuje? (paTu ce Ha OCHOBY yBUJA Y MEIULIMHCKU KapTOH MaIUjEHTKUIHE);

e (CaBeT KIMHHYKOT Q)apMaKonora (npaTn CC Ha OCHOBY yBHJa Y MCAUIIMHCKU KapTOH

AU EHTKUHE)

CaBer 3a mpoMeHy Tepamuje (Mame TepaToreHH JIeK KOju 10 Taja
Huje 6uo xkopuurhen);

[Ipouena Ga3anHOr pu3MKa 3a HacTaHak Majdopmanyja (jeaHaKoM
HUBOY Y OIIIITO] MOIMYyJIaLHUjH);

[Tporiena ymepeHor pu3uKa 3a HacTaHaK Majidopmanuja;

[IporieHa BUCOKOT pU3HKa 3a HacTaHaK MajadopMaliuja;

Hpyru caser.

e lcxon TpynHohe (mpatu ce Ha OCHOBY yBHJIa Y MEAULIMHCKN KapTOH MallljeHTKUEHE)

W3Bpiien HamepaH nobauvaj;
Jlomwio je 1o croHTaHoT nmobavaja;

Poheme nerera
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e Jla u mocToju ypoheHa anomanuja win He (TOJaTaK Hajupe A00UjeH U3 TenedOHCKOT
paroBopa ca TAalMjeHTKUIOM, Yy CIIy4ajy TIOTBPIHOT OJroBOpa IPOBEPEH Yy
MEIUIUHCKO] JOKYMETAINjH JCUMjUX U IIKOJICKUX JUCIIaH3€epa);

e Bpcra anomanumje (momarak Hajupe 100MjeH u3 TelnedOHCKOr paroBopa ca
MAIUjeHTKUBOM, Y CIy4ajy TOTBPAHOT OJITOBOPAa MPOBEPEH Y MEIUIIMHCKO]
JIOKyMETAI]U J€YHjUX U ITKOJCKUX AUCIaH3epa);

e Jla mu mocTtoju Ouio kakaB mopemehaj y pa3Bojy jaerera Ha camMmoM polhemy U 1Ta je
npuMeheHo TOKOM pa3Boja (TojaTak Hajnpe T00HjeH u3 TeleoHCKOr paroBopa ca
NAIMjCHTKUBOM, Yy CJIy4ajy TOTBPAHOT OJIrOBOpa TNPOBEPEH Y MEIAMIIMHCKO]

JOKYMETALU]! ICUMjUX U IMIKOJICKUX JAUCIAH3EPa).

. Cuara crynuje u BenmuuHa y3opka: Crara cryauje P je 0,8; a je 0,05, mpernocraBibeHa
pasnuka y ydecranoctu u3mely rpyna je 15%. CaBeroBame KOJ KIMHHYKOT (papmakosora ce
MOKa3aJio Jia uMa 00Jby MPEIUKTUBHY BPEIHOCT 33 MO3UTHBHE MCXOJE TPYyAHOhe y OoIHOCY Ha
®JIA xnacudukanujy, TOK HHje OWIO CTAaTHCTUYKK 3HAYajHE pa3jiuke y npensubhamy
HEraTUBHUX wHcxoga Mel)y oBa gBa mepuia. [161] TlorpeOHa BenwuuHa y3opka je 571

MalyjeHTKba. Y30pKoBama Hehe OUTH jep je ncnutuBameM o0yxBaheHa 1iesa rnomyJsamnyja.

Crynuja je omobpena ox crtpane Etwuxor xomutera KnmuHuukor mnentpa Kparyjerar u

CIIPOBEJICHA Y CKJIaAy ca MPUHIUIMMA XEJICUHIIIKE JIeKJIapaliije 0 UICTUTUBAbUMA Ha JbYIUMa.
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9.0. Crarucruka

CrangapiHa JECKpUNTHBHA CTAaTHCTHKa je KopumheHa kako OM ommcana CTYAHjCKY
HOITyJIaljy, HEeHE KapaKTePUCTHKE U M3JI0KEHOCT aHTUMH()EKTUBHUM M aHTUUH(IAMAaTOPHUM
JIeKOBMMa. ApUTMETHYKA CpeHa U CTaHAap/Ha JeBUjallfja Cy padyyHaTe 3a CBe KOHTHHYaHE
Bapujabiie. 3a Kateropujcke Bapujabne cy kopumiheHu mnporeHTd. HopmanHoct pacnopene
Bapujabiu je pauyHara Koamoropos-CmupHOd TeCTOM. YKOJIHMKO j€ MCTa JI0Ka3aHa, KOPUCTHO
ce CrynenroB T-tect, y cympoTHOM pas3nuka mely rpymama 3a KOHTHHyallHE Bapujadie
(MHTEpBjyHCaHEe W HEMHTEPBjYHCAHE MAIMjCHTKUILE) padyHara je HemapaMeTpHjckum, Man-
ButHujeBuM TectoM. Xu-KBaapaT TeCT je KopuirheH 3a oapehuBame pas3liuKe y yUeCTaIOCTH.
Pa3znuka melyy rpynama je cTaTUCTHUKH 3Ha4YajHa, yKkonuko je P < 0.05. M3pauyHar je cupoBu u
npunarohenu odds ration (OR) u 95% unTepBan nosepema 3a cBe Bapujadie Koje cy npahene y
CTyaujckoj momynanuju. Mcra craTcTHKa je oaBOjeHO pal)eHa 3a Tpymy ManujeHara Koja je
WHTEpBjyHcaHa TeJIeOHOM M 3a OHE KOje TO HHCY W YHjHu Cy mojaru oOpaheHu U3 mocTymHe
MEIUIMHCKE JOKyMEHTaluje. JIOTHCTHYKOM perpecujoM je MCIHMTHBAH yTUIA] HE3aBUCHUX U
30ymyjyhux Bapujabnu Ha ucxoae y cryauju. Hajupe je ypahena yHuBapujaHTHA JTOTUCTHYKA
perpecuja 3a cBaky IojeiMHa4YHy Bapujadsy. MynTuBapujaHTHH MOJEJ JJIOTUCTHUUKE perpecuje je
KOHCTpyUCaH Kako OW HCIIMTA0 YTHIA] CBAaKe MOjelMHayHe Bapujalje HAKOH MoJellaBama
octaniux Bapujabnu. MHTepakuuja melhy mojeauHuM Bapujabiama M MOTEHLHMjATHU yTULA] HA
UCXOJ Ccy Takole ucnuranu u uckasanu 0dds ratio-oM, HHTEpBaIOM MOBeperma 1 P BpeaHohy.
Vpahenu cy monaenu JOTHUCTUYKE pErpecHje 3a CBEe CTAaTUCTUYKMA 3HayajHe Bapujabie ca
yTUIIaJeM Ha HUCXO0Jie KOju cy ucnutuBaHu y cryauju. Backward Stepwise Deletion meron je
KopulTheH Kako Ou ce mpoHamao onTuMaiHu mozen. CtaTucTuyka aHanusa je ypahena na PC

padyHapy NpUMEHOM JIMLEHIMPaHOr cTaTucTHuKor nakera IBM SPSS 21.0.
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10.0. Pesynraru

Y nepuony ox 1997. nmo 2012. rogune ykymao 751 tpyauuna je nmocetmia Ciayx0y 3a
KIMHUYKY (QapMakosiorujy YHupepsutera y KparyjeBily paau caBeToBama O yNoTpeOu JeKoBa
TokoM TpyaHohe. O ykynHor O6poja manujeHTkumba, 284 Tpyaauie, oqHocHO 38% je KOPUCTHIIOo
Onare aHaJITETUKE WM aHTUHH(EKTUBHE JieKoBe. OBE MAIMjeHTKUIE Cy CAYMbaBaJIe CTYAM]CKY
monyJiaiijy. YHyTap CTYyAHMjCKE TomyJjaiuje, Tele(OHCKMM HHTEpPBjyOM je uchnuTHBaHa 91
TPYIHUIIA, IOK je ocTaTak oA 193 TpynHune 610 aHaIu3upaH Ha OCHOBY JIOCTYITHUX MOJaTaka y

MEIUIIMHCKO] TOKYMEHTAITH]H.

Kapakrepuctuke nomynamuje cy oune ciuuHe mel)y rpynama. Huje 6umo cratucTudku
3Ha4ajHe pasjMKe y MPOCeUHO] cTapocTu Mely rpynama, MHTEpBjyUCAaHUX U HEMHTEPB]yHUCAHUX
tpyauuna (p = 0.1). 28.1 £ 5.5 roguna y rpynu TpyIHUIA KOje Cy UHTEpBjyHcaHe TesedoHoM (N
=91) u 27.8 £ 5.0 roguHa y Tpynu TPyAHHUIA ca KOjUMa HHje KOHTakTHpaHo Tenedonom (N =
193). Hwuje OWI0 CTAaTHCTHYKK 3HA4YajHEe pas3auke Mel)y rpymama y morjieay recTaiujcke
CTapoOCTH Yy TPEHYTKY y3MMarba aHTHUH(IaMAaTOpHUX ¥ aHTHUH(EKTUBHUX jiekoBa (P = 0.988).
W3nocuna je y Hemesbama 11.61 + 7.124, 3a rpymy TpyIOHHIIa KOjeé HHCY HWHTEPBjyHCaHE
teneorom, u 11.48 + 7.303, 3a rpyny TpyAHHIIA KOje Cy UHTEepBjyucane Tenedonom. Hajpanuje
Cy ce TpyJHHIIe jaBbaie 1o caBeT Ciryk0u 3a KIMHUYKY (papMakonorujy y 3. HeJieJbH recraiyje
y obe rpyne, a HajkacHUje y 33. He/leJbu TecTalyje y TPYIu aHKeTUpaHUX TPYAHUIA, OAHOCHO Y
36. HeAe bW KOJ TPYAHHIIA YHjU Cy Mojamu oOpahiBaHM Ha OCHOBY JIOCTYITHE MEIUITUHCKE

JIOKyMEHTAIH]e.

3ajeI[HI/I‘IKC KapaKTCpUCTUKE nonynaunje ca YyHnopeaHoM aHaJIU30M CTATUCTUYKC

3HA4YaJHOCTHU Cy MpUKa3zaHe y Tabenu 1.

53



Wea MNpybop JoKTopcka gucepTtauumja, 2019.
Heankerupane Tpyauwue (n = 193) Ankertupane Tpyxauie (n = 91)
IIpoceuna IIpoceuna
Munumym Makcumym Muuumym | Makcumym | P value
CTapoCT + CI CTapocCT * C1
CrapocT TpyAHuULE
27,75%5,027 17 42 28,08+5,484 17 40 p=0.1
(y ronuHama)
Tecrammjcka
CTapoCT Y TPEHYTKY
KOHCYJITOBamba
11,48+7,303 3 36 11,61+7,124 3 33 p =0.988
KIIMHUYKOI'
(hapmakoutora (y
HeJlebama)
Jyxuna npumeHe
115+73 1 18 5,68+3,685 1 24 p=0.188

neka (y JaHuma)

TaGena 1. Kapakrepuctuke nonysanyje aHKeTUPaHUX U HEAHKETUPAHUX TPYAHUIA

Huje Omito craTMCTHUKM 3Ha4ajHE pasiMKe y 3alociI€eHOCTH TpyaHHuLa mely rpynama.

MebhyTum, Kako cy TpyJHHIE aHKETUpaHe Teae(OHCKUM ITyTeM, BUIllEe Bapujabnu je mpaheHo ca
MOTEHIIMJaJTHUM YTHUI[ajeM Ha MCXOJ TpyAHohe, MOMyT TpyAHOhe Mo peny, TeXUHE IeTeTa Ha
pohemwy, Opoja xene, Opoja MPETXOAHMX CIOHTAHHUX W/MIM HAMEpPHUX Mobayaja, Ty>KUHE
npuMeHe oapeheHor jeka, Heqesba TpyIHohe y K0joj je 3amoyera Tepanuja u Tpajame TpyaHohe

y HezesbaMa. [perie HaBeIeHnX KapaKTeprUCTHKa Y TOMYJIAIM]i aHKETHPAHUX TPYIHHUIIA j€ JaT

y Tabenu 2.
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IIpocek + cx MuHuMyM Makcumym
Tpynuoha no pemy 1,89+1,005 1 5
Texuna nerera Ha
3418+558,788 2150 4850
pohemy (y rpammma)
Bpoj neue
1,930,755 1 4
Bbpoj nperxoauux
CIIOHTAaHUX W/HIIH 0,24+0,691 0 4
HaMepHHX rmobayaja
[Touerak npumeHe naeka
8,01+7,968 1 33
(y Henesbu TpynHOhE)
YKUHA Tpajama
Ay b 36,87+8,601 4 41
TpyaHohe (y Helebama)

TaGena 2. KapakrepucTuke nonysamnyje aHKeTHPAHUX TPYTHHIIA

Paznor jaBsbama 1o caBer y Ciyx0y 3a KIMHUYKY (apMakoJIorHjy je 6Mo ciauyaH y obe
TOTTyJIalfje, aHKeTUPAaHWX M HeaHKeTUpaHux TtpyaHuma. [lo caBer o wm30opy Tepanmje
uHpekuuja je gonaszmino 96% HeankeTupanux U 91% aHkeTHpaHuX TPyAHHULA, TOK j€ CBera Io 8
BUX Y CBAaKOj TPYIHU JI0JIA3WJI0 TI0 CaBeT MPUIMKOM IpUMEHe Tepanuje 0omHuX crama. Hajuenrhe

uHQEKIMje cy 3axBaTalie peCIUPaTOpHU U YpUHAPHU TPAKT.

55




Wea MNpybop JoKTopcka gucepTtauumja, 2019.

Jenan wnu Bumie aHTUMH(EKTHBHUX JIEKOBAa TOKOM TpyaHohe kopuctmio je 85%
TPyIHHUIIA M3 IeJie CTYOUjCKe Momylainuje, A0K je 15% m\muX KOPUCTWIIO jeJaH WIA BUIIC
aHaJreTHKa. Y OKBHPY CTyAHMjCKe Tmomynaudje oa 284 tpyanune, 67% mNalujeHTKUbA je

KOPHUCTUIIO aHTI/II/IH(beKTI/IBHe u aHTI/II/IH(bJ'IaMaTOPHC JICKOBE TOKOM TE€paTOrcHOr 1nepuoja.

CaBeroBame Off CTpaHE KIMHUYKOT (apMakoiora je OWio CIudHO, 0e3 CTaTUCTUYKU
3HaYajHE pasjiMKe yHYyTap CTyAHjCKe MomyJjanuje. Buime ox mojsioBUHE TpyJaHUIA je T00MIIO
npoleHy 0a3zajgHOr pu3HKa of npumemeHor Jjieka (52,1% wneankerupanux tpyanuna u 51,6%

aHkeTupanux TpyaHuia). Ocrana pacrojena MpoleHe pU3KKa je Mpuka3ana Ha rpadunmuma 1. u
2.

25%

O Procena bazalnog rizika

B Procena povisenog rizika

52% [0 Savet o promeni terapije

I'paduk 1. CaBer kMHUYKOT (papmMakosiora y rpynu HEaHKETUPAHUX TPYyIHULA
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O Procena bazalnog rizika

B Procena povisenog rizika

52% [ Savet o promeni terapije

I'paduk 2. CaBer KIMHUYKOT (hapMaKosiora y rpylu aHKeTUPaHUX TPyAHULA

[Io caBeT W mpoleHy puU3MKa 3a HACTaHAK KOHTEHUTATHMX MajdopMalidja HaKOH
yroTpeOe jeaHoT Jieka 1o1a3uio je 65% tpynnauia, 1ok 35% TpyaHUIIA TO YAHU HAKOH Teparuje

Cca BHIIIC JICKOBA.

VY nomynanuju aHKeTUpaHUX TpyAHMIA, Hajsehu Opoj mopohaja je Omo mpupoaHUM
yTeM y TepMHHY ca pohemem nerera. Ocam TpyaHOoha ce 3aBpIIMIO HaMEPHHUM, a MET

CIIOHTaHUM TT00avajeM.

On 91 Tpynuune, 13 je umano panuje cioHTaHe nodavaje, 10 HamepHe mobayaje.
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JIBe TpyaHUIE Cy pOJMIIE ACIy ca KOHITCHUTATHUM aHOMalhjaMa, IOK je JeCeTOpo Jele
nMajo nopemehaje y pasBojy, KOju Cy y OBOj CTyIWju NeHHHCAHU Kao MPHUCYCTBO acTME H
aJIEpPrujCKUX MaHu(ecTalrja TOKOM O/IpacTama, T0ja3HOCTH M KapIMOBACKYJIAPHHUX MpodiemMa y
pa3Bojy nerera. Kao mpeBeHIM]y KOHTCHUTATHUX aHomandja, 50,5% TpyaHHIa HUje y3UMaJo

donHy Kucenuue, 10k 49,5% TpyIHUIA TO jeCTe YUHUIIO.

Y mornemy Tepanuje aHTHMH()EKTUBHUX JIeKOBa, Hajuemhe kopumhenun wely
HEAHKCTUPAHUM TpyIHHUIAMa cy aMmuHOrIuko3umu (50 tpymauma), nedarocnopunu (39
TpyaHuna) u neHuuuwianHu (34 TpynHune). Y Tpynu aHKeTHUpaHUX TPYAHMIIA HAajBUIIE
NPONUCUBAHU Cy TeTpauukiauHu (21 TpynmHuma), amuHOrIMKO3umM (16 TpyaHuna) W
neHuIunHA U uedanocnopunu (12 tpynuuna). Pacnonmena ymorpebe aHTHHH(EKTUBHUX

JeKoBa y o0e rpyre TpyIHuIIa je TpruKa3aHa Ha rpaduky 3.
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I'padux 3. Yrorpeba aHTUMH(PEKTHBHUX JIEKOBa Mel)y HEaHKETUPAHUM U aHKETUPAHUM

TpyAHULIAMA

Tepanuja 6ona y Tpynu HeaHKETUPAHWX TPYAHHMIIA ce Hajuemhe Oazupana HAa MPUMEHU
JiepuBaTa MPOIMOHCKE KUCEIUHE, JIepuBaTa CUpheTHE KUCEIWHE U alleTHIICATUIIMIIHE KUCEITNHE.
Y npyroj rpymnu, aHKeTUpaHUX TPYAHHIIA, JCPUBATH MPOMHOHCKE M CHpPhETHE KUCEIHHE CY
Hajuemrhe MpUMEHUBAHU, Kao W arneramuHodeH. Pacmogena ymorpebe aHTUHMH(DIAMATOPHUX

aHaJreTuka y obe rpymne TpyAHHULA je IpUKa3aHa Ha rpaduky 4.

40
O Neanketirane trudnice (n = 193)
25 HE Anketirane trudnice (n =91)
20
13 13
10 8 9
Acetilsalicilna Derivati Acetaminofen Derivati Oksikami Pirazoloni Nimesulid
kiselina propionske siréetne
kiseline kiseline

I'paduk 4. Ynorpeba aHTUMH(IAMATOPHUX JIeKOBa Mel)y HeaHKeTUpaHUM U

AHKCTUPAHUM TpyAHHULIaMa
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Tab6ena 3. — AHTUMH(EKTUBHU U aHTHUH(IaMATOPHU JIEKOBU KOPUIITNEHH Y CTY/IH]CKO]

MOMYJIALN] |

I'pyna nexoBa unu

Heankerupane tpynuure (n

Tpynuauiie HHTEPBjyHCcaHe

N0jeIMHAYHU JICK =193) tenedonom (n = 91)
[Nennuunman 34 (17,9%) 12 (13,2%)
Ledanocnopunn 39 (20,5%) 12 (13,2%)
Terpanuknuau 31 (16,3%) 21 (23,1%)
Makpomnuau 27 (14,2%) 12 (13,2%)
ﬁ:fg‘;rﬁg‘* " 11 (5,8%) 8 (8,8%)
AMHHOTIMKO3UIN 50 (26,3%) 16 (17,6%)
XWHOJIOHU 21 (11,1%) 11 (12,1%)
I'mukonentuaan 1(0.5%) 0 (0%)
AHTHOMOTHULIN
MeTtpoHnuaasoie 18 (9,5%) 4 (4,4%)
Cyndonamuan 11 (5,8%) 3 (3,3%)
dochomunra 2 (1,1%) 7(7,7%)
AHTHBHPOTHITH 0 (0%) 1(1,1%)
AHTUGYHTUIHAINA 16 (8,4%) 7 (7,7%)
AHTHUIIApa3sUTCKU JICKOBU 3 (1,6%) 0 (0%)
AleTHIcalnuInIHA KHCEINHA 10 (5,3%) 2 (2,2%)

JlepuBatu NpoIMOHCKE

25 (13,2%)

13 (14,3%)

KHCEITNHE
AneramMuHOpeH 6 (3,2%) 8 (8,8%)
JepuBatu cuphetHe 13 (6,8%) 9 (9,9%)
KHCEITHE

Oxcukamu 3 (1,6%) 1(1,1%)
[Mupazononn 7 (3,7%) 4 (4,4%)
Humecymun 0 (0%) 1 (1,1%)

60



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

10.1. I'pyna TpyaHHIIa KOj€ Cy MHTEpBjyHcaHe Tene(oHoM

MynTuBapujaHTHOM JIOTHCTHYKOM DPErpecHjoM je O CTpaHe KIMHUYKOT (hapMakoiora
WCIHUTHBAH YTHIIA] TOjeAMHUX Bapujabiii Ha BepoBaTHONhY IpoOIleHE pU3MKa O] KOHT'CHUTAITHE
aHOMaJlMje WM (PEeTOTOKCUYHOCTU Kao ,,BUCOKE™ y TpynH TPYJHHIA KOjeé Cy HHTEPBjyHCaHE
teneorom (n = 91). Backward Stepwise Deletion metox je kopumiheHn kako OW ce MPOHAIIA0
orntumanaun mozen (Cox Snell R squarev = 0.056, Nagelkerke R Square = 0.113). Mogen

JIOTUCTHYKE PErpecHje OMUCYje OTYyKY O TIPOIICHH PU3HKa cieehoM jeTHaunHOM:
log(odds) = -1.466 + 3.285 * terpanukiuau + 20.888 * TepaTorenu nepuo.

JIpyru HCXOJ KOjU je aHaIM3upaH y rpynu oa 91 TpynHuie nHTepBjyrcaHe TeaeQoHOM je
MPUCYCTBO OMIO KakBOT mopemehaja y pa3Bojy nerera. Pedynratu ananmse cy ykaszanu aa mehy
YKJbY4EHHM BapHjadiiama jeJHO IpUMeHa IedantocropuHa y TOKy TpyaHohe uMa CTaTHCTHYKU
3HavajaH edekar Ha oBaj ucxox. Backward Stepwise Deletion meron je kopumihen kako 6u ce
nponarrao ontumaian mozaen (Cox Snell R square = 0.056, Nagelkerke R Square = 0.113).
Mopen norucTUYKe perpecuje onucyje BepoBaTHohy 3a HacTaHak mopemehaja y pas3Bojy aerera

cienehom jeTHaYMHOM:
log(odds) = 0.693 + 1.806 * uedanocrnopunmu.

Tpehn ucxon koju je UCIMTUBAH y OBOj MOMYyJALMjU j€ PU3UK OJl CIHOHTAHOI MWIIH
HaMepHOr nobayaja. Ynorpeda TeTpallMKINHA TOKOM TpyaHohe U mpoleHa ,,BUCOKOT* pU3uKa 3a
KOHTEHUTAJHE aHOMallMje W (PETOTOKCHMYHOCT O/ CTpaHe KIMHUYKOT (hapMakoJiora je uMaina

CTaTUCTMYKU 3HAYajaH yTHIIA] HA OBaj UCXOJ.
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Backward Stepwise Deletion meton je xopuinheH kako OM ce MPOHAIIAO ONTHUMATHH
mozen (Cox Snell R square = 0.089, Nagelkerke R Square = 0.16). Moaen J0rHMCTHYKE

perpecuje je onucan cieachom jeqHaurmHOM:

log(odds) = 0.431 + 0.353 * terparukiannau + 1.658 * mporiena ,,BUCOKOT* TepaTOreHor

pHU3HKa.

bunapHOM JOTHCTHYKOM perpecujoM je Takohe HMCIUTHBAH yTHUIA] CBUX MpaheHHX
Bapujabii Ha opel)eHN UCXO KOJl TPYAHMIA KOje HUCY aHKeTHpaHe myTeM tenedona. [Ipatno

ce yTHIIaj TOMEHYTHX Bapujadiii Ha TPU UCXOJA!

1. HpoueHa IOBHUIICHOI' pU3HKaA 3d4 HACTAHAK KOHI'CHUTAJITHHUX aHOMaHHja, o CTpaHe

KIIMHAYKOT (hapMaKoJIora;
2. Tlo6auaj (cIOHTaHU WJIM HAMEPHHU) KA0 UCXOJ TpyAHOheE;

3. TlpucyctBo mopemehaja y pa3Bojy jaerera.

Ha npBu mcxon, Tj. MpoIeHy MOBUIIEHOT PU3HMKa OJ CTPaHE KIMHUYKOT (apMakosora,
CTaTUCTMYKHU 3HAYajaH yTUIA] cy UMaje cienehe Bapujabiie: mpuMeHa TeTpaluKIMHA U HaMEepHU
nobauvaj kao ucxoj TpyaHohe. Ox 91 TpyaHuIle, KOIMKO je KOPUCTHIO AHTUMH(EKTHBHE U
aHTUMH(IIAMAaTOPHE JIEKOBE TOKOM TEpPAaTOTeHOT IEePHOAd, KIMHUYKKA (apMakojor je mao
MPOIIEHY Jia je TIOBHIICH PU3WK Yy OJHOCY Ha 0a3alHM HUBO y OIITOj MOIMyNianmuju kox 19
NaIHjeHTKUka, 0] Kojux je 13 Ouio Ha Tepanuju TerpanmkinHUMa. CTaTUCTHYKA 3HAYajHOCT
Bapujabiie ,,ynorpedba TterpanukiauHa“ je morBphena IlupcoHoBum Xu-kBajgpaT TeCTOM ca

Bpeanornrhy p = 0,000.
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VY momynauuju TpyAHMIA KOj€ Cy HCIHMTHUBAaHE TeNe(HOHCKUM ITyTEM, JOILIM CMO [0
MmoJiaTka Ja je YKymHO OmiIo ocam HaMepHHX mobOadaja. O Tora je KOJ IIeCT MallHjCHTKUbA,
HAaKOH TIpUMEHE ojpeheHNX aHTHMMHQEKTHBHUX M AHTUMH(IAMATOPHUX JIEKOBA, KIMHUYKU
(bapMaKoIor MpOIEeHNO MOBHUIIECH PU3UK O]l HACTAHKA KOHTCHUTATHUX aHOMaiHja. CTaTucTHyKa
3Ha4YajHOCT Bapujabie ,,HamepHH 1mobayaj* je motBphena I[IupcoHoBuM Xu-KBagpaT TECTOM ca

Bpeanorthy p = 0,001.

CupoBu OR (odds ration), untepBana mnoBepema (CI) m p-BpeaHOCTH 3a HCIIUTHUBE

Bapujabiie cy nat y Tabenu 4.

[MporieHa NOBHUIICHOT PU3HKA O] CTPaHe KIMHHYKOT (apMaKoora

Bapwujat6ie Cuposu OR 95% uHTEpBa MOBEpeHa p-BpemHOCT
Crapoct TpynHUIE 1,045 0,851 -1,284 p =0,675
O0pa3zoBame TpyIHHIIE 0,030 0,000 -1,917 p = 0,098
3anocaeHoOCT TPYAHUIIES 0,433 0,071 - 2,629 p =0,363
I'ecranumjcka ;r:;);:z ZHZ;;:HyTKy mmoceTe 1076 0.950 - 1,219 0= 0,246
JujarHo3a TpyIHUIIE 1.932 0,116 — 32,060 p = 0,646
Tpynroha mo pexy 2,262 0,783 - 6,535 p=0,132
Hauun nopahama 3,841 0,502 — 29,406 p=0,195
Tepmun mopohaja 1,130 0,057 — 22,290 p =0,936
Criontanu mobavaj 0,173 0,004 — 8,225 p=0,373
[IperxoaHu cIOHTaHU MOOaYaju 1,606 0,331 7,789 p = 0,557
Hamephu mobauaj 1,671 Huje moryhe oapenutu p =0,999
[Mperxonun HamMepHM ToOavaju 0,387 Huje Moryhe onpeanTn p = 1,000
Texxuna Ha pohemy 1,001 0,999 - 1,002 p =0,329
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bpoj nene 0,809 0,219 -2,990 p=0,750
Ynorpeba neHUIAIHHA 1,527 Huje Moryhe oapenuTu p =0,998
Ynotpeba nedanocnopuna 1,030 0,158 - 6.719 p=0,975
Ynorpeba TeTpanuKInHa 0,051* 0,014 - 0,186 p = 0,000
Ynotpeba Makponuaa 0,498 0,082 - 3,017 p =0,448
YnoTtpeba aMUHOTITUKO3H 1A 0,575 0,098 — 3,377 p = 0,540
YnoTpeOa ITHHAAMHIIHA 1 1,377 HUje Moryhe ogpenuT p =0,999
JIMHKOMHIIMHA
Ymnorpeba XUHOIOHA 2,632 0,163 — 34,166 p =0,528
VYnorpeba MeTpoHHIa301a 4,784 Huje moryhe oxpeautu p=0,999
Huje Moryhe
Ynorpeba cynponamuza — Huje Moryhe oapeauTu p=0,998
Ynotpeba pochomunmna 2,071 Huje Moryhe oxpexuTn p=0,999
Ynorpeba aHTHMHKOTHKA 1,205 0,082 — 17,683 p = 0,892
VYnorpeba aHTHBHPOTHKA 1,793 uuje moryhe oapeauru p =1,000
Vrorpe6a anermicanuimse kucennme | HHIe Moryhe ruje moryhie oxpeuTh p = 0,999
OIpENUTH
VYnorpeba u:z::j;: :ponuomke H?;) Z;;Z:e sije Moryhe oxpeuTH p = 0,999
Ynorpeba maparieTamosia 1,359 0,062 — 29,709 p =0,864
Ynorpeba nepuBaTa cuphieTHEe KHCEIHHE 2,381 0,362 — 15,679 p = 0,367
VYnorpeba okcukama 5,351 Huje Moryhe oapenuru p =1,000
Ynorpeba nupa3osioHa 1,615 Huje Moryhe onpeauTu p=0,999
JyxuHa prMeHe Teparuje 0,945 0,811-1,101 p = 0,468
[Nouerak Tepamnuje (Hemesba TpyaHONE) 0,889 0,656 — 1,206 p =0,451
Huje Moryhe oapenuru p=10,998

Jla 11u je JieK IpUMEEeH y TepaToreHOM

Huje Moryhe
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nieprory? OJIpEeITUTH
Ja nmu je mpumermeHa QoiHa KucenuHa? 1,327 0,323 -5,453 p =0,694
Hamepnuu mobauaj 0,063* 0,007 — 0,597 p =0,016
Tpajame TpyaHohe 0,995 0,642 — 1,421 p=0,821
[IpHCYCTBO KOHTEHHTANHIX aHOMammja | HHJ€ Moryhe Huje Moryhe oxpemTH p = 1.000
OIpeanuTH
[pucyctBo mopemehaja y pa3zBojy 2,081 0,222 — 19,538 p=0,521

Tabena 4. CupoBu OR, 95% unrtepBan noepemwa (CI) u p-BpeAHOCT HCIUTUBAHUX BapujaldIH y

rpylu aHKCTUPAHUX TPYAHHULIA

* cratuctruky 3Hadajan ORs npema pesynraruMa 6uHapHE IOTUCTUYKE perpecuje, p < 0.05

VY tabenu 5. je mpukazana BpenHoct npuiarohenor OR (adjusted odds ration), 95%
uHTepBana moBepema (CI) m P-BpemHOCT CTAaTUCTHYKW 3HAYajHUX BapujabIu y TpynH

AHKETHPAHMUX TPYIHHULIA.

HpoueHa TMOBHUIICHOT pU3HUKA OJ CTPAaHE KIIMHUYKOT (i)apMalconora

Bapujabie Cuposu OR 95% uHTEpBaN noBepema p-BpenHoCT
Hamepuu mobauaj 0,147 0,020 - 1,075 p = 0,059
Ynorpeba TeTpanuKiInHa 12,645 3,554 — 44,991 p = 0,000

Tabena 5. Ilpunarohenu OR, 95% untepsan nosepemwa (CI) u p-BpeIHOCT UCTTUTUBAHUX

BapHjabiu y rpyny aHKETUPAHUX TPYAHHUIIA
* craructuky 3Hayajad ORs npema pe3ynratriMa OuHapHe JIOTUCTUYKE perpecuje,

p <0.05
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Hakon mnpumarohaBama, yTHia] Bapujabne ,HaMepHH Mo0adaj” BuIle HHUje OHO
CTaTUCTHYKHU 3HauajaH ¢akTop 3a nmpaheHu UCXOoJ, TaYHHjE 3a MPOLEHY MOBUIICHOT PU3MKA O

CTpaHe KJIMHUYKOT apMakosiora.

Jpyru ucxop koju je npaheH y nomyianuju TpyIHHIIA aHKETUPAHUX Tele(hOHOM je ucxon
TpyaHohe, OJJHOCHO CIIOHTaHM WJIM HaMepHH 1mobayaj. Bapujabie koje cy mokasaine CTaTUCTUIKU
3HaYajaH yTHIA] Ccy: TpyaHoha mo pexy, Opoj aere, Opoj MPEeTXOJHHMX CIIOHTAaHMX I00advaja,
MpUMEHa TETPAIMKINHA U MPOIEHA MMOBUIICHOT PU3MKA 3a 110jaBy KOHTCHUTAJIHUX aHOMAJIWja.
[TupconoBuM Xu-KBajJpaT TECTOM je NOTBphEH CTATUCTHMUKM 3HAYajaH yYTHULA] MPOLECHE
MOBHIIICHOT PU3UKa Ha I0jaBy HAaMEpPHUX W/WIM CIOHTaHMX mobayaja ca p = 0,005 u npumene

terpanukimHa ca p = 0,033.

On 13 mobGauaja y momynammju ox 91 tpymHune, 6 TpyaHuna je OWIO Ha Tepamuju
teTpakinauma. Takohe, 7 on 13 TpyaHUIA je UMalo TPOIICHY MOBHIIICHOT PU3UKA Off CTPaHE

KIIMHUYKOI' Q)apMaKonora.
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CupoBu OR (odds ration), mnTepBana moBepema (CI) u p-BpemHOCTH 3a HCIUTaBe

Bapujabiie cy nat y Tabenu 6.
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[To6ayaj (HaMepHU WM CIIOHTAHM)

95% wnHTEpBaN

Bapwujabie Cuposu OR p-BpemHOCT
MoBeperha
CrapocT TpyIHUIIe 1,081 0,919 -1,272 p =0,345
3amocneHOCT TPYIHULIE 1,722 0,331 -8,963 p=0,344
Iecrarujcka cTapoct y
TPEHYTKY MOCETe 1,169 0,984 — 1,389 p =0,075
(dapmakosiora
Jujaraosa TpyTHUIE 0,712 0,038 — 13,332 p =0,820
Bpoj nere 9,083 1,599 — 51,586 p =0,013
[IperxonHu cioHTaHU
) 33,400 1,173 - 950,803 p = 0,040
nobayaj
Tpynuoha o peny 0,102 0,021 - 0,490 p = 0,004
Ynorpeda neHuIuInHa HUje Moryhe onpeanTn Huje Moryhe onpenuru p=0,998
Ynorpeba nedanocmopruHa 0,493 0,053 -4,603 p=0,535
Ynorpeba TeTpanuKiInHa 3,714* 1,037 — 13,309 p =0,044
Ynorpeba Mmakposmia 1,074 0,173 - 6,657 p =0,939
Ynorpeba
0,399 0,045 - 3,538 p=0,410
AMHHOTTTUKO31/1a
Ynorpeba KIMHIAMHUIITHA
Huje Moryhe onpeanTn Huje Moryhe onpeanTn p=0,999
Y JIMHKOMHMIIMHA
YroTpeda XUHOJIOHA 2,575 0,380 — 17,450 p =0,332
Ynorpeba MeTpoHnaasona Huje moryhe oapenuru Huje moryhe oapenuru p=0,999
Vrorpeba cyndoxamuna 8,647 nuje Moryhe ogpexuty p =0,998
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Vnotpeba pochomunnna 0,000 uuje Moryhe oapeaurn p =0,999
Vnorpeba aHTUMHKOTHKA 0,496 0,046 — 5,406 p = 0,565
Ynotpeba aHTHBHPOTHKA Huje Moryhe oapenuru Huje Moryhe oapenuru p=1,000
Ynotpeba aneTHicaIuuIiHe 0.999
. . p=0,
HCeHHe HUje Moryhe ogpenuT HHUje Moryhe ogpenuT
Ynorpeba nepuBata
1,441 0,103 — 20,080 p=0,786
HPOIHOHCKE KUCETHHE
Vnotpeba nmapareramosa 2,392 0,127 — 45,223 p = 0,561
Ynorpeba nepuBata 0.999
cnpherse KucemHe HHje Moryhe onpeanTn HHje Moryhe onpeanTn p=0
Ynotpeba okcukama HUje Moryhe oapenuT HUje Moryhe ogpenuT p=1,000
Vnorpeba nupazosona 8,117 0,396 — 166,268 p=0,174
JyuHa IpHMeHe Tepanuje 0,636 Huje Moryhe oxpemuru p =1,000
[ouerak Tepanuje (Henesba 0.162 1000
) i p=1
TpyHohe) HHje Moryhe onpeanTn
Tpajame TpyaHohe 3,244 Huje Moryhe oapeuTH p = 0,995
Ipumena donHe KucenuHe -10,340 Huje Moryhe oapeuTH p=0,999
Ja nu je nex mpuMemeH y 11901 1000
) i p=1
TEPaTOreHOM IePHOLY? Hitje Moryhe onpeaTh
[IporieHa MOBHUIIIEHOT pU3HKA 0,156* 0,045 - 0,545 p = 0,004

Tabena 6. CupoBu OR, 95% unrtepsan nosepemwa (CI) u p-BpeIHOCT UCTTUTUBAHUX

BapHjabiu y rpyly aHKETUPAHUX TPYAHHIIA

* cratucTuuky 3HayajaH ORs mpema pesynraTuma OuHapHe JorucThuuke perpecuje, p < 0.05
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VY rtabenu 7. je mpukazana BpenHoct npuiarohenor OR (adjusted odds ration), 95%
uHtepBaia noBepema (CI) u P-BpemHOCT CTAaTUCTHUYKK 3HAYajHUX BapujadiIu y TpyIH

aHKETUPAHUX TPYIHUILIA.

[To6ayaj (HaMepHH WU CTIOHTAHM )

[Tpunarohernn OR 95% unTEepBaN OBEpeHa
Bapwujatie ) P-BpEIHOCT
(adjusted OR) (ChH
IIponiena nosuieHor
0,156* 0,045 — 0,545 p = 0,004
pHU3uKa
Ynotpeba
1,423 0,300 — 6,753 p = 0,657
TeTPAIKIINHA

Tabena 7. Ilpunarohenu OR, 95% unrepsan nosepemwa (CI) u p-Bpeanoct

VCIUTUBAHUX BapHjabiu y TPyNH aHKETHPaHUX TPyAHULIA
* crarucTuky 3Hayajadn ORs npema pe3yntarruMa OMHapHe JIOTUCTUYKE perpecuje,

p <0.05

Hakon npunarohaBama, yTuiaj Bapujabne ,ipuMeHa TETPALMKIMHA® BHILE HUjE OHUO
CTaTUCTMYKU 3HaudajaH (akTop 3a mpaheHu MCXOH, TauHHUje I0jaBy CIIOHTAHOT HJIM HaMEPHOT

nobauaja.
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Tpehu ucxon xoju je mpaheH y momylanyju TPYAHUIA AHKETUPAHUX TeleOHOM je
npucycTBo nopemehaja y pasBojy. Jeauno je mpumena mnedanocrnoprHa mokasajia CTaTHCTUYKU
3HaYajaH yTHUIA] HA OBaj UCXOX. Y CTYAM]CKOj momyjianuju omio je ykynHo 10 mopemehaja y
pa3Bojy Jnerera, KOju Cy YKJbyUHMBAIM OpPOHXHjaJIHY acTMy, MOjaBy T0ja3HOCTH, ajiepruja |
KapIMOBacKyJlapHe cMeTie. YeTupw o JeceT TPyAHUIA 4YMja Cy Jela uMajla HEKU OJ
HaBeJleHNX nopemehaja y pas3Bojy Owmiie cy Ha Tepanuju nedanocnopuauma. [lupconoBum Xu-
KBaJ[paT TECTOM j€ MOTBPhEH CTATUCTUYKM 3HAYajaH yTHUIA] TPUMEHE 1edayocroprHa Ha 10jaBy

nopemehaja y pa3Bojy aerera ca p = 0,024.

Cuposu OR (odds ration), uarepBana nosepema (CI) u p-BpeIHOCTH 32 HCIIUTABE

Bapujabiie cy gatu y tabdenu 8.

ITopemehaj y pa3Bojy merera

Bapwujat6ie Cuposu OR 95% uHTEepBaJ MOBEpLHA p-BpeaHOCT
Crapoct TpyIHUIIE 0,874 0,682 -1,120 p =0,287
3armocneHoCT TPy AHUIIE 0,140 0,001 — 14,912 p = 0,409

I'ecranmjcka cTapocT y TPEHYTKY
0,875 0,753-1,018 p = 0,083
mocete (papmakosiora

Hujarnosa TpyaHuue Hitje Moryhe Huje moryhe oxpeauru p=0,999
OPEIUTH

Bpoj neue 0,160 0,025-1,019 p = 0,052

[IpeTx0HN CIOHTaHU MO0AY4] Hitje moryhe Huje Moryhe onpenuru p=0,999
O/IpEIUTH

[Iperxoaan HaMepHH ToOadaju Huje moryhe HHje Moryhe oxpeanTu p=0,998
OZIPEUTH

Tpynuoha mo pexy 0,920 0,110-7,676 p =0,938

Iopobaj y repmury mmje Moryhe uuje moryhe onpenutu p=0,999

O/IpEIUTH
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TexuHa Ha pohemy 1,000 0,998 — 1,003 p=0,767
Ynorpeba neHUNMIMHA 0,275 0,042 -1,785 p=0,176
Ynorpeba nedanocnopuna 0,143* 0,031-0,651 p =0,012
Ynorpeba TeTparKiInHa 0,979 0,128 — 7,476 p=0,984
VYnorpeba makponrga 2,805 HHUje Moryhe oxpennuT p =0,999
Ynorpeba aMHHOTTTMKO3U A 1,166 0,175-7,771 p=0,874
VYnorpeba KIMHAAMULINHA U
0,300 0,025 - 3,603 p=0,342
JIMHKOMUIIMHA
Ymnorpeba XUHOIOHA 0,286 0,022 — 3,759 p=0,341
VYnorpeba meTpoHHa301a 3,929 Huje Moryhe oxpeuTn p=0,999
VYnorpeba cyndonamuna 5,605 Huje Moryhe oapeautn p=0,999
VYnotpeba pochomunyHa 0,367 0,024 - 5,510 p = 0,468
Ynorpeba aHTUMHKOTHKA 1,469 Huje Moryhe oxpeuTn p=0,999
Ynorpeba aHTHBUPOTHKA 8,097 nuje moryhe oxpeautn p=0,999
VYnorpeba aneTuiICaIHINAIHE Huje moryhe
Huje Moryhe oapenutu p=0,999
KHCEIIHE OJIpEIUTH
Ynotpeba nepuBara mpoOrMMOHCKE
0,645 0,037 - 11,361 p=0,765
KHCEIIHE
Ynorpeba maparneramona 6,381 0,907 — 44,905 p =0,063
VYnorpeba nepuBara cupherHe
4,267 0,677 — 26,892 p=0,122
KUCEIIMHE
Ynorpeba mupa3osiona 8,625 0,491 — 151,639 p=0,141
Jly>xuHa nprMeHe Teparuje 0,982 0,820 - 1,175 p=0,839
[ouerax Tepanuje (Heaesba
1,017 0,791 - 1,307 p =0,897
Tpyauohe)
Tpajame Tpyanohe 0,493 0,049 — 4,921 p = 0,547
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[Ipumena oHe KuceTHHE 2,446 0,526 — 11,368 p =0,254
a JIM je JIeK IPHUMEHeH

o] P Y 0,331 0,036 — 3,050 p =0,329
TEepPaTOTEHOM TEePHOAyY?

[IpoueHa NoBUILIEHOT pU3UKa 2,571 0,305 - 21,668 p=0,385

Tabena 8. CupoBu OR, 95% unrtepsan nosepema (CI) u p-BpeIHOCT UCTUTUBAHUX
Bapujabiin y TPyNU aHKETUPAHUX TPYAHULA* cTaTUCTUYKK 3HavyajaH ORs npema pesynraruma

OuHapHe oructTuike perpecuje, p < 0.05

VY rtabemu 9. je mpukazana BpemHoct npmiarohenor OR (adjusted odds ration), 95%
uHTepBaa moBepewma (CI) u  p-BpeAHOCT CTAaTUCTHYUKK 3HA4YajHe Bapujadiie y TpymnH

AHKCTUPAHUX TPpyAHHULIA.

ITopemehaj y pa3Bojy aerera

ITpunarohenn OR
Bapujabmne ] 95% untepain nmosepema (CI) p-BpeaHOCT
(adjusted OR)

VYnorpeba
0,164* 0,038 — 0,708 p=0,015
nedanocnopuna

TaGena 9. Ilpunarohenu OR, 95% unrepsan nosepema (CI) u p-BpenHoct

VCIUTUBAHUX BapHjadiu y TPYNH aHKETHPaHUX TPyAHULIA
* crarucTuky 3Hayajadn ORs npema pe3ynraruMa OWHapHE JIOTUCTHYKE perpecuje,

p <0.05
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10.2. I'pyna TpyaH#uIa KOj€ HUCY UHTEPBjyHcaHe TeaedhoHOM

Y rpymu on 193 TpyaHmile ca KOjuMa HHUjEe KOHTAKTHPAHO TeNe(QOHOM, PH3UK O]
HACTaHKa KOHTCHUTAJTHUX aHOMallMja MPOICHEH Ka0 BUCOK O] CTpaHe KIMHUYKUX (papMakoora
Takohe je aHamM3MpaH Kao KaTeropuyKH HMCXOJ METoJlaMa JIOTUCTHYKE perpecuje. Bapujadie
VKJbYUEHE y pErpecujy Cy ymnoTpeda TeTpanuKInHa, aMHHOTJIMKO3HJA, XHHOJIOHA, JepHBaTa
MPONMOHCKE KHCEIMHE M OWJI0O KOr JIPyror Jieka TOKOM TeparoreHor mnepuona. Backward
Stepwise Deletion meton je kopunihen kako 6u ce mponamao ontumainan moxaen (Cox Snell R
square = 0.215, Nagelkerke R Square = 0.323). Perpecuonu Mmomen je omwucan cienchom

JeTHAYUHOM:

log(odds) =-3.505 + 2.013 * terparmknunu + 1.113 * amurorauko3umu + 1.355 * xuHomonu +

1.117 * nepuBatu nponuoHcke kucenune + 1.179 * ynotpeba nekoBa TOKOM TE€paTOreHOT

nepuo/a.

buHapHOM JTIOTHCTUYKOM perpecujoM je UCIIMTHUBAH yTHUIla] CBUX MpaheHux Bapujabiu Ha
UCXO0J TpyAHOhe KO TpyAHMIA KOje HUCY aHKeTHpaHe myTeM TenedoHa. CTaTUCTUYKU 3HAa4YajaH
yTuLaj cy umaine cieaehe Bapujalie: cTapocT TPyAHHULE U MMOJATaK Aa JH j€ JEeK NMPUMEHEH Y
TeparoreHoM nepuonay uiau He. Ox 123 TpynHHIE Koje Cy KOpPHCTHIIE AaHTMMH(EKTUBHE U
aHTUHMH(IJIaMaTOpHE JIEKOBE TOKOM TEPAaTOreHOI NepHuojaa, KIMHMYKU (apMakojor je Aao
MPOIEHY TOBUIICHOT PU3WKA y OJHOCY Ha 0a3aJlHW HHUBO Y OIINTOj MOMyJanuju 3a mux 38.
CratucTuuka 3HauajHOCT Bapujabiie ,,IpUMEHa JieKa y TepaTOreHoM Iepuoje je moTBplheHa

[TupconoBum Xu-kBajpaT TecToM ca BpenHouhy p = 0,001.
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Crapoct TpynHmie y TpeHYTKy 1mocete CiykOum 3a KIMHUYKY (PapMaKoJIOTH]y
Kmuanuakor nentpa y Kparyjesily Takohe CTaTUCTHYKM 3HA4YajHO yTHYE HA MPOILICHY PU3HMKA U
caBeT KJIMHUYKOT (apmakosnora. O 44 TpyAHHUIE KOjUMa je MPOLEHEH MOBUIICH PH3UK O]
HACTaHKa KOHTCHUTAIHUX aHOMaJldja HAKOH MPUMEHE MCIHUTHUBAHUX JIEKOBA, IECT TPYIHUIIA j€
om0 crapoctu on 29 romuHa u 6 crapoctu o 23 roxuue. [lupcoHoBUM XU-KBaapaT TECTOM

HHU]je yTBpheHa cratucTuuka 3Ha4ajHoct, p = 0,228.

Opn aHTMMH(EKTUBHUX JIEKOBA, IPUMEHA TETPALMKIINHA, aMUHOIJIMKO3HU/1a M XMHOJIOHA je
[oKa3ajla CTAaTHUCTUYKM 3HayajaH yYTHIQ] HAa IPOLEHY IOBUIIEHOI pHU3MKAa 3a HACTaHaK
KOHTEHUTAJTHUX aHOMalWja y TpyAHOhH. VY CTyAMjCKOj TOMyJanMju TPYAHUIA KOj€ HUCY
uHTEepBjyncane tenegoHoM, 31 manMjeHTKUa je TOKOM TpyaHohe y3umana HEKH Of
TeTPaLMKINHA, O] TOra je Koa 18 mpolemeH MOBUILEHH PU3UK. AMHUHOIVIMKO3UAE j€ MPUMao
yKynHo 50 TpyaH#uIa, A0K je kKoj 17 mponemen nosuiieH puzuk. Ox 21 TpyaHuie koja je 6umia
Ha Tepamuju XUHOJIOHMMA, KOJ 9 je MNpolemeH IOBUIIEH PU3MK 3a I0jaBy aHOMaluja.
CratrcTyka 3HaYajHOCT 3a CBE HaBeleHe Bapujabne ce motBpamia [TupconoBum Xwu-kBaapar

tectoM (pemom P = 0,000; p = 0,050; p = 0,030).
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CupoBu OR (odds ration), unrepBana moBepema (CI) u p-BpeagHOCTH 3a HCIUTUBE

Bapujabie cy natu y tabenu 10.

[IporieHa MOBHUIIIEHOT PU3UKA OJ] CTpaHe KIMHIUYKOT (hapmMakoiora

Bapujabne Cuposu OR 95% uHTEepBan moBepema p-BpeAHOCT
Crapoct TpyHHIIE 0,871* 0,782 - 0,970 p=0,012
3amnocieHOCT TPYAHHIIC 1,486 0,495 — 4,464 p=0,48
I'ecramujcka crapocT y
1,059 0,949 - 1,182 p = 0,306
TPEHYTKY moceTe ¢apMakoiora

Jujarnosa TpyaHuIie 1,717 0,154 — 19,182 p =0,661
Ymorpeba neHUIIITHHA 1,369 0,404 — 4,645 p=0,614
Ynotpeba niedanocnopuna 0,453 0,148 — 1,386 p = 0,165
Ymorpeba TeTpanuKiInHa 0,084* 0,033-0,218 p = 0,000
Ynorpedba Mmakposuaa 0,463 0,148 - 1,451 p =0,186
Ynorpeba aMUHOTIIMKO3U A 0,361* 0,158 — 0,829 p =0,016

Ynorpeba KIuHAaAMUIIUHA U
2,923 0,422 — 20,241 p=0,277

JTIUHKOMHITMHA

Ynorpeba XuHOIIOHA 0,204* 0,069 - 0,602 p = 0,004

Yorpeda riiMKONenTUIHIX
5,549 nuje moryhe oapenuru p = 1,000

aHTHOMOTHKA

Ynorpeda MeTpoHH 123018 0,615 0,159 - 2,385 p =0,482
Ynorpeda cynponamuaa 0,261 0,066 — 1,037 p = 0,056
VYnotpeba ¢pochomunpna 1,012 Huje moryhie oxpenutn p =0,999
Yorpedba aHTUMHUKOTHKA 5,720 0,936 — 34,952 p = 0,059
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YmoTpeba aneTHICaTUuITHITHE
2,720 0,704 — 10,508 p =0,147
KHCEJINHE
Ynorpeba nepuBata
2,569* 1,061 - 6,221 p =0,037
MIPOMTUOHCKE KUCEIIMHE
Ymorpebda napareramosia 0,255 0,021 - 3,037 p=0,279
Ynorpeba aepuBata cupherse
1,202 0,324 — 4,463 p=0,784
KHCEJINHE
Ynotpeba okcukama 1,174 0,075 -18,441 p = 0,909
Ynorpebda nmupaszonoHa 1,478 0,256 — 7,855 p =0,648
JyxuHa IpuMeHe Teparuje 0,970 0,838 -1,122 p = 0,681
[Touerak Tepanuje (Henesba
1,005 0,925 -1,090 p = 0,686
Tpyanohe)
Jla 11 je nex mpuMemkeH
! P y 3,490* 1,145 -10,640 p = 0,000
TEepaTOreHOM nepuony?

Tabena 10. CupoBu OR, 95% untepan nosepewa (Cl) 1 p-BpeJHOCT HCIIUTHBAHUX BapHjadIH y

IpyIA HEAHKETUPAHUX TPYIHULA

* cratucTuuky 3Hayajan ORs mpema pesynratuma OMHapHe Joructuuke perpecuje, p < 0.05
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VY Tabenu 11. je mpukazana BpenHocT npuiaroheHor OR (adjusted odds ration), 95%

uatepBanga noBepema (CI) w P-BpemHOCT CTAaTUCTHUYKK 3HAYajHUX BapujadiIu y TpyIH

AHKETHPAHUX TPYIHULA.

[TpoueHa NOBUIICHOT PU3HKA O] CTPaHE KIMHUIKOT (hapMaKoiora

) [Mpunarohenn OR
Bapwujat6ie ] 95% unTepain nosepema (CI) p-BpeaHoCT
(adjusted OR)
CrapocT TpyIHUIIe 0,960 0,884 — 1,042 p =0,326
Ymorpeba TeTparKiInHa 0,137* 0,055 - 0,340 p = 0,000
Ynorpeba aMHHOTIINKO3HIa 0,331* 0,136 - 0,775 p =0,012
Ynorpeba XUHOIOHA 0,256* 0,085-0,778 p =0,018
VYnorpeba nepuBata

2,973* 1,006 — 8,668 p = 0,045

MPOIHOHCKE KHCEITHHE

a JIM je JIeK IPUMEHmEH
A ! P Y 3,23* 1,083 -9,631 p =0,035

TEPaTOTeHOM IepHoay?

Tabena 11. [Tpunarohenu OR, 95% unrtepsan nosepewa (CI) u p-BpeAHOCT UCIUTUBAHUX

Bapujabiin y TpyNu HEaHKETUPAHUX TPy IHULA

* cratuctiuku 3HadajaH ORs mpema pesynrarnMa OMHApHE JIOTHCTHYKE perpecuje, P < 0.05
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VY Ttabenama 12. u 13. je mpukaszan npuiarohenu 0dds ratios moructuuke perpecuje 3a
HOjeAnHE CTYAWjCKEe Bapujabie, KaTeropucaH mpeMa TpU BeJHKa MCXOAa: MPOLEeHA ,,BUCOKOT
TEpaTOTeHOT pHU3MKa O] CTpaHEe KIMHUYKOT (hapMakoiora, mpucycTtBo mopemehaja y pasBojy
JIeTeTa U CIIOHTaHHW, OJHOCHO HaMepHH Mobayaj. Bapujabie koje Cy yKJbyueHe Y perpecujy cy:
ynoTpeba aHTUMHPEKTUBHUX W aHTUUH(IIAMATOPHUX JIEKOBa TOKOM TpyaHohe, ymoTpeba
JIEKOBAa TOKOM TEPAaTOTeHOT IEepHuoJa M MpOoIeHa ,,BHCOKOT TEPaTOTeHOT pH3MKa O] CTpaHe
KIMHUYKUX (apMakonora (jequHO Kaja ce TMpUCYCTBO mopemehaja y  pas3Bojy u

CTIIOHTaHW/HAMEpHU 1100avaj cMaTpajy uCXoanuMa, Tj. He3aBHCHUM BapHujabiama).

Tabena 12. Ilpunarohenu odds ratio 3a Bapujadie — aHTUMH(GEKTUBHU JIEKOBH, MOJIeJbEHE TIpeMa
ucxoauma cryauje. [Ipasna mospa ykasyjy Ha HemoryhHoct onpehuBama BpegHOCTH 300T Masior
y3poka. Heke on Bapujabiu cy MCKJbyueHE M3 Tabese WM 300T PeTKE Yy4YecTaJoCTH Wi 300T
MIPUCYCTBA KOJ cBUX TpyaHuLa. Ctora HUje Ouno Moryhe yKJbyduTH UX y JIOTUCTUUKY PETpeCcHjy

n uzpauyHatu ORs.
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poLeHa - BUCOKOr [Tpouena ,,Bucoxor Hamepuu/crionTanu
potena ., pu3uKa (TpyaHUIE Iopemehaj y pa3Bojy nobauaj
pusuKa (Tpy e KOje HHUCY (TpynHHLIE (TpynHHLIE
Bapujabre MHTEpEjyHCaie WHTEPBjyHCaHe WHTEPBjyHCaHe UHTEPBjyHCcaHe
TenehoroM) PBJY PBJY PBJY
(ORagiused) Tese)OHOM) teneoHoM) (ORagjusted) TeneoHOM)
adjusted (O Radj usted) (O Radjusted)
Ynorpeba Huje moryhe 1,369 0,275 Huje moryhe
MICHULIWJINHA OJIPENNTH (0,404-4,645) (0,042-1,785) OJIPENUTH
Ynorpeba 1,030 0,453 0,143 0,164*
nedanocnoprna (0,158-6,719) (0,148-1,386) (0,031-0,651) (0,038-0,708)
Ynorpeba 12,645* 0,137* 0,979 1,423*
TETPALUKINHA (3,554-44,991) (0,055-0,340) (0,128-7,476) (0,300-6,753)
Ynorpeba 0,498 0,463 O — 1,074
MakpouIa (0,082-3,017) (0,148-1,451) J© MOTYRe O/Ipet (0,173-6,657)
KHHEII;I;;EI z?;;a u HHUje Moryhe 2,923 0,300 HHUje Moryhe
HHKOMMIIHA OJIPEAUTH (0,422-20,241) (0,025-3,603) OJIPEAUTH
Ynorpeba 0,575 0,331* 1,170 0,399
AMMHOTJTHKO3H/1a (0,098-3,377) (0,136-0,775) (0,170-8,074) (0,045-3,538)
VYnotpeba 2,522 2,973* 0,286 2,575
XHMHOJIOHA (0,179-35,641) (1,006-8,668) (0,022-3,759) (0,380-17,450)
VYnorpeba Huje Moryhe HHje Moryhe Py — HHje Moryhe
TIIMKONIECTITUAHUX OJIpCINTH OJIPCIUTH ) y Apelt OApeaAUTH
AHTHOMOTHKA
Ynotpebda HHUje Moryhe . HUje Moryhe
0,615
METPOHHIa30I1a OpeUTH (0.159.2.385) Huje moryhe onpenuru onpeHTH
Vriorpe6a Huje moryhe 0261 Hije Moryhe onpeuTH Huje moryhe
cyadonamua OApeaHnTH (0,066-1,037) OApeaHnTH
VYnopeda Huje moryhe Huje Mmoryhe 0,367 Huje moryhe
dochomumna OApeauTH OJIPEIUTH (0,024-5,510) OJIPE/IUTH
Ynorpeba 1,205 5,720 wtie Morvhe oXbeITH 0,496
AHTHMUKOTHKA (0,082-17,683) (0,936-34,952) J© MOTyhe o/Ipent (0,046-5,406)
Viorpe6a HHUje Moryhe HUje moryhe sije Moryhe oxpeuTH HHUje Moryhe
AHTHBUPOTHKA OAipeuTH OJIpE/IUTH OJIpe/IUTH
Vnorpeba Huje moryhe Huje Moryhe e Morvhe oapeTI Huje moryhe
AHTHIIAPA3ZUTCKUX OIPEINUTH OApEINUTH J yhe onpex OJpENNUTH
JIEKOBa

* craructuuky 3Hayajan ORs npema pesynraruma Jioructuuke perpecuje, p < 0.05
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Tabena 13. Ilpunarohenu odds ratio 3a Bapujabine — aHTHHH(IAMATOPHU JICKOBH, IMOJCIHCHE

npema ucxoauma cryamje. [IpasHa moska ykasyjy Ha HeMOryhHOCT oapehuBama BpeqHoCTH 300T

Masior y3poka. Heke ox Bapujabiu cy uckibyuyeHe U3 Tabese win 300T peTke y4ecTaloCTH WU

300r mpucyctBa kKoj cBux TpyAHuna. Crtora Huje 6mio moryhe yKJbYYUTH UX Y JIOTUCTHUKY

perpecujy u uzpauayHata ORs.

IIpoueHa ,,BUCOKOT" Ipouena ,,pucokor™ HopeMeI?aj y Hamepnn/ CHOHTAHH
pu3KKa (TpyIHHIE pusuKa (TpyHuLe passojy n06auaj
Bapwujabie MHTEPBjyHCaHe Koje Huey (Tpynnuue (Tpynmme
TenedoHOM) UHTCPBJyHCaHC HHTEPB]yHUCAHE MHTEpPBjyHCcaHe

(ORadjusted) TeseqoHoM) Teneorom) Tene(pOHOM)

(ORadjusted) (ORuagjusted) (ORuadjusted)

Ynorpeba 272

aleTUIICATMIMITHE Huje Moryhe uuje moryhe Huje Moryhe

KUCEIIHHE OIpEANTH (0,704-10,508) OJIpeIUTH OJIpe/IUTH

Vnorpeba nepusara smje moryhe 2. 973* 0,645 L aan

MIPOIHOHCKE ) ) )
T, OfpeauTH (1,006-8,668) (0,037-11,361) (0,103-20,080)
Vrotpe6a 1,359 0,255 6,381 2,392

HapaneTamona (0,062-29,709) (0,021-3,037) (0,907-44,905) (0,127-45,223)

Ynotpeba nepuBara
cupheTHe KucenuHe

2,381
(0,362-15,679)

1,202
(0,324-4,463)

4,267
(0,677-26,892)

Huje moryhe
OJpEeTUTH

HHUje Moryhe

1,174

HHUje Moryhe

HHUje Moryhe

YHOTpC6a OKCHKaMa OJpCaAUTH (0,075'18 ,441) OJpeUTH OApCanUTH
Viotpe6a HHje Moryhe 1,48 8,625 8,117
nMpasorona onpezTH (0,276-7,922) (0,491-151,639) (0,396-166,268)

Ynotpeba nexkona
TOKOM TepaTOr€HOT
nepuoaa

HHUje moryhe
OJpEeUTH

3,23*
(1,083-9,631)

0,331
(0,036-3,050)

3,290
(0,000-7)

ITpomena “Bucoxor
pH3UKa

HHje moryhe
OJpeIuTH

HHje moryhe
OJpeIUTH

2216
(0,070-70,289)

Hyje moryhe
OJpeIUTH

* craructuuky 3Ha4ajan ORs npema pesynratuma JIorucTuuke perpecuje, p < 0.05
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11. Huckycuja

Hama ctynuja je mokasana Ja je mpoleHa ,,BUCOKOT ™ TepaTOTeHOT pU3HKA HAYMEHCHA 01
CTpaHe KJIMHUYKOT (hapMaKoJiora noBe3aHa ca ynorpebom oapehennx aHTHMH()EKTUBHUX JICKOBA

ca MO3HATUM TepaTOreHuM e(heKToM (TeTPaUKINHI, AaMUHOTTTUKO3U/IN ¥ XHHOJIOHH).

VYnorpeba BehuHe TeTpanyKkiIvHA jé KOHTPAaWHAWKOBaHA Y TPYJHONH, ycliel JOKa3aHOT
pHU3MKa TI0 MajKy OJI HaCTaHKa XEMaTOTOKCHYHOT e(eKTa, OJJHOCHO MMa HexeJbeHe eeKTe Ha
KOoCcTH H 3yOe HoBopolhenuera. [162, 163] OBu jiekOBH JOBOJE 0 AUCKOJIOpaIdje 3yda deryca
NPUJIMKOM HH yTEPO EKCIO3uIlfje TOKOM jpyror u tpeher tpumectpa. Ilponaszehu ruianexry,
noctuxy 20-60% crucreMcke MUPKYJIAlKje y IUIA3MHU ITyTYaHe BPIIE ¥ AMHHOHCKO] TEYHOCTH.
OBu HHMBOM JIeKa MOTY JIOBECTH IO aKymyJjammje y 3yomma m koctuma (eryca. Dopmupamem
Xelnara ca KaJlMjyMOM H3 KOCTHjy Takohe JompuHOCe HaBEJICHUM HEKECHUM e(eKThMa.
HoBuje oncepBanuone crynvje roBope y mnpuior Behoj 6e30eqH0oCTH MpUMEHe TOKCUIUKINHA
KOJl TPYJHHIIA U Jele y nopehemy ca OCTaIMM TeTpAalHMKIMHUMA. Pesynratu cy ykasanu na
MPUMEHA JIOKCUIIMKIIMHA TOKOM TpyaHohe He moBojau 10 moBehama pu3WKa 3a JUCKOJIOPALU]Y
3y0a kon jgere. [164-166] Ilpumena TeTpanukiIMHA Ce TMOKa3ajga Kao CTaTUCTHYKH 3HA4ajHa
BapHjabia Koja yTuye Ha MPOIeHY BUCOKOT PU3UKa OJ1 CTpaHe KIMHUYKOT (papmakosora Koja ooe

rpyne l'[aI_[I/IjeHTKI/IH:a, AHKCTUPAHUX U HCAHKCTUPAHUX TPYyAHULIA.

[IpuMeHa aMuHOITIMKO3UAA y TpyAHOhH je Takohe moBe3aHa ca BEJIMKUM PU3HKOM O]
M3a3MBamka HeXeJbeHuX edekarta mo ¢eryc. Y JuTeparypu ce Moxke HahM HEeKOJMKO IpuKa3a
clly4aja TOTaJIHE, UPEBEp3UOUIHE, KOHI€HUTAIHE TIyBohe KOJ Jelle uhje Ccy Majke Npumaie
HEKHM OJI aMUHOTJIMKO3UAa (CTPEeNTOMUIMH) y TOKYy TpynaHohe. Ilaroreneza oBOr HEXeJbEHOT
edexTa aMUHOIJIMKO3Ua HUje 10 Kpaja pa3jallllbeHa. JeaHa o1 XMIIOTe3a je Be3aHa 3a pelenTope
3a H-metun-/-acnaprar (HM/IA), koju ce Hanaze y cuHancama usmel)y koxneapnHux henuja u
HeypamHuX adepeHata. AMUHOTIIMKO3WIM MOTY WMHUTHpaTH edekar IMojJMaMHHa Ha OBHM
penienitopumMa, y3opkyjyhu omreheme. [Ipumena antaronncra HMJIA peuenrtopa y cryaujama

Ha JXUBOTHHBaMa U CIICACTBCHU MalbU I‘Y6I/ITaK CJIyXa roBOpHu y Ipujior HaBC,Z[CHOj XHUIIOTEC3U.
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Y mornemy OTOTOKCHUYHOCTH, penocien wmehy amumHOrImkosmamma je cuexehu:
TeHTAMUIIMH>TOOpaMUIIMH>aMUKalnH>HeoMuInH. [167] IlpuMeHa amMWHOTIIMKO3WAA, TOPEN
(GYHKIIMOHATTHUX MPOMEHA, MOXE JIOBECTH U J0 CTPYKTypaIHHX IPOMEHa, MOMyT AereHepaluje
HEeypoHa crniHaiHe rauriuje. [168] JIpyra xumoresa ce caapu y MOTEHIMjaTy aMHHOTIIMKO3HU 18
Jla CTBOPE PEaKTUBHE paIMKalie KOjU MOTY OIITETUTH YHYyTpalmke yxo. [IoTBpaa oBe xumorese je
noOujeHa HAKOH NMPHMEHE aHTUOKCUJAHACA U CMAambeHkha OTOTOKCUYHOCTH aMUHOTJIIMKO3UAA Y

CTyaHjaMa Ha )XKHBOTHIbaMa. [169,170]

@DryOpOXUHOJIOHH CE TeHepaliHO u30eraBajy TOkoMm TpyaHohe. Kako je mokazaHo y
eKCIIEpUMEHTAIHAM CTyJIWjaMa Ha JXUBOTHEbAMa, MOTY JOBECTH 10 omrehema XpCKaBHIIE.
[Ipema pesynratuma MeTa-aHaiM3e, HUjedaH TOKCHYaH edekar Mo XpckaBwily HUTH moBehan
PU3UK O] HACTAaHKAa KOHICHUTATHHX MayihopMallfja MPUIMKOM YIOTpeOe XWUHOJIOHA TOKOM
tpynHohe Huje mokymentroBaH. [171] VYV mpocnekTHBHO] KOXOpTHOj cryauju Loebstein u
capangHuka yrnopehuBanu cy ucxoau tpyanohe xox 200 xeHa TpeTHpaHuX (HIyOpPOXHHOIOHUMA
Hacnpam 200 TpyIHHIIA Ha T0Ka3aHO 0e30eIHuM JIeKoBUMa 3a ynoTpely y Toky TpyaHohe. Huje
OWJIO CTATHCTUYKH 3HAYajHE PA3JIMKE Y KOHICHUTATHUM aHOMaJlijaMa, CIOHTAaHUM a0opTycuMa,
nako je 3abenexeHa Beha mHIMIEHIIa HaMepHUX ToOadaja. 3akJbydak HaBeJEHE CTyIHje je aa

npolemheHa Kareroprja L] XuHomoHa 4ecTo Moe J1a peMally peaitaH pusuk. [172]

[Ipema pe3ynraTima Halle CTyJuje y MOIMyJIaluji HeaHKETUPAaHUX TPYAHULA, IPUMEHA
JIEKOBAa y TEPAaTOTEHOM NEpPHOJy j€ CTAaTUCTHUYKM 3HAYajHO YTHIIAJa Ha TOCMATpPaHH WCXOMd —
MIPOIIEHY TOBUIICHOT PU3MKa 32 HAaCTaHAaK KOHTEHUTATHUX Maj(popmairja, TOHETOM OJl CTpaHe
KIMHUYKOT (hapmakosiora. [Ipema neuHMLIN]jU, TEpaTOTeHH NEPUOJ jecTe MEPHO] eMOpUOTeHEe3e
TOKOM KOT' MOXe Johu 7o omrehemwa ioaa moja J1€jCTBOM pa3IMYUTUX TEpaTOreHUuX areHaca.
TepaToreHuM ce Ha3uWBa CBAaKW areHC KOJU MOXE Y3pOKOBaTH aOHOPMaTHOCT Yy (YyHKLH]H,
OJIHOCHO pa3Buhy ¢eTyca. Y TOKy MpBe JABE HeleJbe o1 3aueha, (eTyc je yriaIaBHOM OTIIOpaH Ha
nejcTBo TepaToreHa. Tana ce edexar manudecryje wiu cMphy ¢eTryca WM NpeKUBIbABABEM,
0e3 MKaKkBUX KOHT'eHHUTATHUX Mandopmaruja. henuje ¢eryca y mpBe JBe Heaesbe TpyaHohe
HUCY AeUHUTHUBHO audepeHIpane, T€ YKOJIUKo gohe mo cMpTtu jeaHe hemuje, apyra Moke

npey3eTd mweHy QyHkumjy. [173, 174]
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On tpehe mo nmecere Hemelbe TpyAHONE TOTEHIMjATHH YTHIQ] TepaTOreHa je
MakcuManaad. Mory yTHIIaTH Ha TOjeMHaYaH OpraH, Ha jeJjlaH CHCTEM OpraHa y jeaHoj daszu
TpyAaHohe, JOK y Ipyroj Ha MOTIYHO APYTH CHCTEM OpraHa. Bpiio je BakaH TayaH MEpHOA
y3uMama MOTCHIINjaTHO TEPATOreHUX JIGKOBA, jep HaM MOXe IMyHO 0 pehu o Tuiry Majadopmaruje
Koja MOke HactaTh. Tako Tammmomuja npumemeH y usmely 35. u 37. nana tpynHohe moxe
y3poKoBaTu MandopMaliije yxa, a YKOJIMKO Cce IPUMEHH HEITo KacHuje, uamehy 41. u 44. nana

y3pokoBahe amenujy wiu Gpokomenujy. [173, 174]

Hajuemrhe y3ponu xoHreHuTamHu mandopmaiiija cy reHeTcku (25%) ¥ MOJUTeHETCKH,
OJHOCHO MYJNTH()AKTOPUjaTHH, KOjU OOyXBaTajy YTHIIQ] T€HETCKOr Marepujaina u QaxTtopa
cpenune (65%). Ocrartak je y3pOKOBaH JICjCTBOM TepaTroreHa. basaiHu pH3UK O] HACTaHKa
BEJIMKMX KOHTCHUTATHUX Maj(popMaliija y OMINTOj MOMyJanuju, 0e3 MpruMeHe HKaKBHX JICKOBA,
jecte 2-3%. Bemuke wmandopmanmje o00yxBarajy OHE KOje Cy HMHKOMITATUOWIHE ca
pekuBIbaBambeM (eryca (anenmedanuja), Mandopmaiyje Koje 3aXTeBajy BEIIMKE XHPYPIIKE
3axBare (pacuen Hemia, KOHMeHUTAIHO CpyaHO 000Jbeme) M Malihopmairje Koje Y30PKYjy
BEJIMKY TUCHYHKIMOHATHOCT (MEHTalHa perapiaidja). Y Hemro Behem mpoueHty (7-10%)

jaBJbajy ce MuHOp Manpopmarmje (Maapopmanuje yxa, mnoauaaktuimja...) [173, 174]

Konuko he oapehenu nek OuTH TepaToreH 3aBUCH 0] MHOro ¢akrtopa. HajBaknuja
Bapajabyia, yuju je yTulaj MOTBpheH M y Halloj CTYyAMjU, jecTe TayaH MEepuoj NpUMEHe
TeparoreHor Jieka. J[o3a mpuMemeHOT Jieka Takol)e MOXe YTHIIATH Ha TepaTOT€HU IMOTEHIIH]all
HeKor Jseka (mo mpaBmwiy Beha 103a TO3HATOr TepaToreHa MOXe HWCIOJBHTH CHAKHUJH
TepaToreHu edexar, nako He MOpa yBEK OMTH Tako), MyT NMpUMEHE (HEKH JIEKOBHU CY T€PaTOTCHH
YKOJIUKO Cce TpHMeHe Ha ojpeleHH HAa4YMH, HA IITA HAJBHUIIEC YTHYE CTENCH aICopIiuje),
KOMOMHaIMja TeHOTHNa Majke M (eryca, Ka0 W JPYrd CIOBHU U MOPQOJOWKU (aKTopu
(TexxnHa Majke U deTyca, UH yTepo mo3uirja QeTyca, XepeauTeT, yTepuHa BacKyIapu3aluja u

ucxpana). [173, 174]
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CBakako TpolleHa TEepaTOreHOr PU3MKa Kao ,,BUCOKOT M WH(MOPMHUCAKE TPYIHHUIA O
HUCTOM y TOKYy caBeroBama y CiyxOu 3a kimHHYKY (papmakoiordjy KiaumHHYKOT mEeHTpa y

Kparyjesiy 3nauajno nosehaBa BepoBaTHONY HAMEPHOT HJIA CIIOHTAHOT 1T00aJaja.

Ynorpeba aHanreTUKa U3 TPYIE JepUBaTa MPOIMMOHCKE KUCEIUHE je Omiia CTaTHCTUYKU
3HAa4YajHO TIOBE3aHA Ca IPOLIEHOM ,,BUCOKOI TEPAaTOTEHOT PU3MKA Yy TPYNU HEAHKETHPAHUX
TpyAHHIA. Y JepUBaTe MPOMUOHCKE KUCEIUHE cranajy uoynpoden, keronpoden, penonpodeH,
¢bnaypbunpoder u  HampokceH.  OCHOBHM  MeXaHW3aM  JI€jCTBA  HECTEPOMIHHUX
aHTUMH(IAMAaTOPHHUX JIEKOBA je OJArOBOp M 3a TeparoreHe edekre. Hamme, y cTyamjama Ha
naroBumMa je nokazano jga [JOKC-2 Huje mpe3eHTOBaHa TOKOM repuoia eMopuorenese. OBUM ce
notephyje na je muxubunmja IIOKC-1 oaroBopHa 3a HacTaHak TEpaTOI€HUX HEXKEJbEHUX
edekara. [174] Amepuuka areHiuja 3a XpaHy u JiekoBe je 2015. roguHe M3BpINWIA TOHOBHY
nporeHy 0e30eHOCHOT mpoduiia aHANTeTHKa KOju ce KopucTe TokoM TpynaHohe. IIperparom
JIOCTYIIHE  JuTepatype, HahleHH Cy ToJaud O  TPONUCHUBAHUM  HECTCPOUTHHM
aHTHUHH(IIaMAaTOPHUM JIeKOBUMa (MOympodeH, HampoKceH, IUKIO(eHak, IeNeKoKcHb) u
noBehanom pusuky ona mobaudaja. Mehytum, ycnen OpojHUX JMMUTa y AW3ajHY CTyAH]a,

npernopyka ynorpede aHajireTika TokoM TpyaHohe octaje ucra. [175]

Hecteponnnu antunHpIamMaTopHu JEKOBU ce cMmaTpajy 06e30eTHUM 3a MPUMEHY y TOKY
TpynHohe ce no Tpeher TpumecTpa. HakoH Tora Mory wu3a3BaTd MpPEBPEMEHO 3aTBApambE
IyKTyca apTepro3yca. ANETWICAUIMIMIHA KHCEIWHA y HHUCKHM Jl03aMa C€ W y HaBEICHOM
MepUOIy MOXE JJaBaTH 3a 0J00peHe MHAuKaluje (TIpeBeHIM]a MpeeKIaMIICHje, KO TPYIHUIIA ca

anTrdochoTUIHIHUM CHHAPOMOM). [156]

Opn nekoBa U3 rpyIme JeprBara MpolruoOHCKe KUCennHe Hajuelthe kopuitheH aHalIreTukK je
ubynpoden. ¥V Behunu cryauja, 50% HCIUTUBAHMX TPYIHHUIA j€ HABEJIO Ja j€ KOPUCTHUIIO
nodynpoden y nepuony tpyanohe. [176, 177] HeroBa npumMeHa je KOHTpaHHIMKOBaHa y Tpehem
TPUMECTpY, 300T pU3MKa O] MpoAyXkaBama TpyaHohe U MPEBPEMEHOr 3aTBapama IyKTyca

apreprocyca. Onpe3Ha npuMeHa ce caBeTyje U 'y TOKY MPBOT U APYTor TpuMecTpa TpyaHohe.
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VY crymuju Nezvalova-Henriksen u capannuka, uOynpodeH NpUMEHEH y Ipyrom
TpuUMecTpy TpyaHohe je 6MO MoBe3aH ca MaJIOM TEXHHOM Ha polemy. YKOIHMKO ce MpuMembyje
KacHHWje, y IpyroM W Tpehem TpumecTpy TpyaHohe, CTaTUCTUYKHM je 3HAYajHO TOBE3aH ca
HacTaHKOM acTtMe koja aere on 18 mecemu. [177] Takohe, mpumeHa Ipyrux HECTEPOUTHUX
aHTUMH(IAMATOPHUX JIEKOBA Y TOKY TpyaHohe, H3y3eB aleTHIACATUIMIHE KHUCEITHE
(muknodeHak, HaMpPOKCeH, IENeKOKcHO, HOynmpodeH Kao MOHOTEpaIija Wik y KOMOUHAII]H), Y
HEKOJIMKO CTYy/IMja je yTHIaja Ha moBehaH pu3MK O CrioHTaHor mobayaja. [178] Hacympor Tome,
MOCTOje M CTyAH]e KOje TOBOpe O Hemocrojehem yTHIajy Ha moBehame pU3MKa 3a CIIOHTAHH
nmo6ayaj HaKOH MPHUMEHE HANpPOKCeHa W HOympodeHa, TOAyIIe Kaaa je Tepanuja MpuMemeHa y
MPBUX IIEeCT Henesba TpyAaHohe. [179] ¥V nmurteparypu mocToje M mojaand 0 MOTyheM HacTaHKy
nopemMehaja HoBopol)eHUeTa y BUAYy HacTaHKa MEP3UCTEHTHE MyJIMOHApHE XUIEPTEH3H]je, HAaKOH
MpUMeHe OBHUX JiekoBa y Toky Tpynauohe. [180] HoBuju momamu cy mokaszanu MOBE3aHOCT
pPUMEHE HECTePOMAHMX AHTHHH(IAMAaTOPHUX JIEKOBA Ca HACTAaHKOM aHOMAJMje BEIUKUX
aprepuja (IeKCTpO-TPAHCIIO3HIIH]E), JOK je MPUMEHa HAIIPOKCEHa Yy MMPBOM TPUMECTPY ITOBE3aHa
ca HacTaHkoM opoganujamHor pacuena. [181, 182] Mcro Tako mocroje A0Ka3u U3 JIUTEpaType
KOJU yKa3zyjy Ha I[IOBE3aHOCT MPUMEHE HECTePOUTHUX aHTUUH(IAMATOPHUX JIEKOBAa ca
HACTAHKOM KOHTEHHTAJIHUX aHOMaiHja, momyT aedexta BeHTpHKyiapHOr centyma [183],
CHHIpOMa aMHHOHCKUX Opuma [184], ractpommse [185]. Ilpema pesynrariMa aHUMATHHX
CTyIHja, HECTEPOUTHU aHTHHH(IAMATOPHU JIEKOBH ca BUCOKUM oaHocoM uuxuoOummje [{OKC-
I/IIOKC-2 wMory wu3a3Batu jaedexkre Ha pohewy. Hajuemrhe npumemene komOuHaIMje
aHayireTHka — ubynpoden u keronpoden, nOynpoden n nukinopenak — naxuoupajy [HOKC-1

60% Bumre kaga je [IOKC-2 6noxupana 80%.

MehyTum, y BeIMKOj MPOCHEKTHBHO] KOXOPTHO] CTYAMjH Koja je ykibyunBaia 69.929
*KeHa, o]l kojux je 3.023 KOpHUCTHIIO HECTEPOUIHE aHANTETHKE Yy PaHO] TpyaHOohu, HHUje HaleHa
jacHa TOBE3aHOCT NPUMEHE OBE Ipyle JeKoBa y NpBuUX 12 Hexesba TpynHohe ca mojaBoM

KOHTCHUTAITHUX aHOMaJIMja Ha CpIly U opodanujaaHor pacuena. [177]

85



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

VY npyroj cTyauju cy pe3yiTaTH MOTBpl)eHM — mpuUMeHa ueThpHu Hajuemthe kopumrheHa
aHanreTuKa TOKoM TpynHohe (MOympodeH, nukiopeHak, HaIpOKCeH, MUPOKCUKaM) Huje Owmia
MOBE3aHa ca MoBehaHuM PHU3MKOM 3a HACTaHAK KOHI'CHHTAIHUX Manpopmanuja. Pesynratu cy
WITaK YKa3uBaJK Ha MoBehaH pU3HKa 3a MaJly T&KUHY 0cOe Ha pohemy, YKOJIUKO je TPYAHHIIA Y
JIpyroM TpUMECTpy TpyaHohe kKopucTuiaa uoynpodeH u aukiodeHak. 3HadyajHa MOBE3aHOCT je
noTBpheHa U KOJ TojaBe acTMe y mepuoay jao 18 mecenu mo pohewmy u nmpumeHe udymnpodeHa
TokoM Jpyror u tpeher tpumectpa TpymHohe. CTtaTHCTHUYKa 3HAYajHOCT CE OJAp)Kaja YIPKOC
JIeTIOBamy APYyrux (akTopa pH3HMKa 3a I0jaBy acTMe, MOIMYT MPEBPEMEHOT Mmopohaja, mymiema
TOKOM TpyaHOhe, MH yTepo EKCIO3WIMje TMapalneTamoiy, acTMe MajKe, J0jera, H3Jiarama

HOBOpoheHYeTa MyIIaYKOM UMY, MapaleTamoity, noynpodeHy (IMpeKTHO Wi jojewmem). [177]

TepmunanHe OpoHXHOJE ce pa3BHjajy TeK mocie 28. Helesbe recraiyje, JoK ce cMarpa
na cy 1uryha MHOTO OCeTJbHMBHja Ha JEjCTBO CHOJHHHX (DaKTOpa HAaKOH JAPYror Tpumecrpa. Y
IMcajHUM TyTeBuMa jaomMuHaHTHHja je ¢opma [IOKC-1, uymja wuHXMOHMIHUja y3pOKyje
OpOHXOKOHCTPHKIH]Y. MOynpodeH y TpeHyTKy JOCTH3amha MaKCUMAJIHE T1a3Ma KOHIIEHTPAIIH]je
unxubupa 90% uzodpopme LHOKC-1. CBe HaBeneHO MOKe MOTEHIUjATHO 00JaCHUTH HACTaHAK

acTMe y JICTUECTBY HAKOH MpHMeHe noynpodena y nepuoay tpyaxohe. [177]

AHuManHe CTyauje ca KeTompoeHoM HHCy TMOoKazale eMOPUOTOKCHYHOCT U
TepaTtoreHocT. Mepa ompesa je ucra kao u koA uoyprnodeHa — YKOIUKO c€ KOPUCTH Y KACHO]
TpyAHOhH, MOXE Y3pOKOBAaTH NPEBPEMEHO 3aTBapame JyKTyca apTepHocyca M MpPOAYKeHe
nopohaja. ¥ mpBa JBa TpUMecTpa c€ MOXXE KOPUCTUTH CaMO Yy ClIy4ajy KaJa TMOTEHIIMjaTHa

KOPHCT TpeBa3miasu pusuk. [186]

[Topen HaBenmeHor, Haiia CTyaMja j€ Takohe TMokaszajia CTAaTUCTUYKUA CUTHU(DUKAHTHY
MIOBE3aHOCT MpUMEHe LiedallocriopuHa TOKOM TpynHohe ca moBehaHUM PU3UKOM O] HACTaHKa
nopemehaja y pa3Bojy nerera, yKJbyuyjyhn acTMy Yy JETUICTBY, IPHCYCTBO ajepruja,
rojazHoctu uta. Mako y nurtepaTypu He mocroje AeGUHUTHBHM MoAauu O 0e30eIHOCHOM
npoduiay ymnorpebe 1edanocnmopuHa y TOKY TpyaHohe, OHM Ce€ HIaK 4YecTO KOPHUCTE Y
pa3IMUUTUM HHAMKanUjama (ITHEYMOHM]ja, OTUTHUC, CUHY3UTUC, HHPEKIMje YPUHAPHOT TPAKTa).

[187]
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Y crymuju Ha mnanoBuma, IedasocnopuHHM, KOjU Yy CBOM cacTtaBy wumMajy H-
METWITHOTETPA30JICKU JIaHaI[ y Jo03aMa BehMM o XyMaHHX, 3a jelaH U 10 O ocaM IIyTa Cy
y3pOKOBaJIM TeCTHKYJIapHy TokcuuHocT. [188] Berkovitch u capagnuum cy cripoBenu cryaujy ca
IMUBEM J1a MCTPaXe TIOTCHIHjaJHy TEPAaTOreHOCT LedypOKCMMa HAKOH HWHTpayTepHHE

aruTMKaIyje, am 0e3 UKaKBoOT 1e(UHUTHBHOT 3aKJbyuka. [187]

[Nennmunman 1 nedaloCHOPUHY Cy MPBA JIMHUja Tepanuje y pa3IuduTUM HHAWKAI]aMa,
MaJia ce CTapHju IMpUIIAJHUIN OBHUX IpyIa JIEKoBa mpedepupajy ycien aokazaHe 0e30eqHOCTH
ynotrpebe. Tako ce 3a nedanexcun, nedaxiop, nedpoTakcuM u ne@ypokCHuM HE OYeKyje 1a uMajy
TepaToreHu pu3uK. [Ipema IOCTYymHHMM Mojanmuma U3 JUTEPaType, YIeCTAIOCT KOHTCHUTATHUX
aHoMajHja HaKOH HpuMeHe uedanocrnopuHa y TpyAaHohu Huje Beha y onHocy Ha 0aszanHy y
omiuToj nomyiamnuju. Mako mocroje cTyauje Koje cy rnokasajie MOBEe3aHOCT MPUMEHE MOjeIMHUX
redagocnoprHa ca HAaCTAaHKOM aHOMalidja, BehrHa TOBOPU y TMPUJIOT CYNPOTHOM. JIBe cTyamje
Cy TOKa3aJie TOBE3aHOCT yrorpede medanocnopiuHa TOKOM TpynHohe ca HacTaHKOM paciierna

yCHE U KapJHoBacKyIapHux nmopemehaja Tokom oapacrama. [92]

VY crynuju Epuha u capagauka, o 527 tpynauna u3 Hosor Cana u 3arpeba Ha Tepanuju
OeTa-nmakTamMuMa, TMeTHHA je KopucTmia nedanocnopune. Mandopmaije cy ce jaBuie Kop 3
HoBOpoheHueta. L{ucra xopuonaHor miekcyca koj jeaqHe 6ede u KpaTku GpeHyIyM je3uka Kox
npyre 0ebe HaKOH MH yTepo ekcro3uije mnedanekcunoM. Tpeha TpyaHuna je poauna gete ca
CHHJIAKTHIIMjOM JApyror u Tpeher nmpcra Ha JeBOM cTomaly HakoH Tepanuje medaxiopom. [189]
KayzanHoct mnojaBe oBux MandopMmaiyja HakoH MpuMeHe uedanocrnopuHa 6u Tpebdasno

JieTaJbHUj€ IPOYUUTH.

CucremaTcKu NperjieHd YjaHIM Cy J0Ka3ajd Jla TeHepajiHa MpUMEHa aHTHOMOTHKa y
TOKY TpyAHOhe nmoBehaBa pU3MK 32 HACTaHaK aCTME Y PaHOM >KUBOTHOM J100Y, IITO MOXKE OUTH Yy
KopeJaluuju ca HamuM pesynratuma. CTynuje ca Mperu3HUM LKMJbeM Ja UCIUTAjy MOBE3aHOCT
npuMeHe 1edanocnopuHa y TpyaHohH ca pU3HKOM OJ1 HacTaHka rnopemehaja y pas3Bojy aerera

jecy HeoImXoHe Kako O ce 3akibydak cTyauje yrepauo. [190]
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Y rpynu aHKETHpaHUX TPYTHHIIA HA M0jaBy 1moOavaja, OMIIO CIIOHTAHUX WM HAMEPHHX,
3HaYajHO Cy yTHULaje Bapujabiie TmomyT TpyaHohe mo pemy, Opoja meme, Opoja MPETXOTHUX
CIOHTAaHMUX To0ayaja M TPUMEHE TETPALMKINHA. 3HAYaJHOCT HABEACHHX PENPOIYKTUBHUX
¢axTopa je nmoTBphena y nureparypu. Hakon jegnor nobauaja, pusuk 3a Hapeanu je 20%, 28%
HakOH 1Ba M 43% HaKOH TPU WM BHIIE Y3aCTOIHHUX Mo0Oavaja. YKOJHMKO je mpBa TpyaHoha
ycrenina, nmobdavaj ce gaecu koj cBera 5% jxkeHa. Heke on crymuja cy Takohe mokasane na ce
pusuk 3a mobavaj moBehaBa ca OpojeM TpyaHOha, MaKO MMa M OTIO3WTHHUX 3akJbydaka. JIoruaHo
o0janmemhe TTOBE3aHOCTH ca MobavajuMa je KOMIICH3aTOPHO PEMPOIYyKTUBHO IMOHAIMIAKE, Tj.
NaIMjeHTKUE HAKOH Heycrese TpyAaHohe venthe mokymiaBajy na oCTaHy TPYIHE, IITO JTOBOJIH

710 BeJMKor Opoja Tpyanoha u kpatkor nepuona usmely mux. [190]

Crynuja Flory u capagHuka je HCOHMTHBajIa YTHUIA] NPUMEHE IOjelMHE TpyIe
aHTUOMOTHKA Ha PU3UK OJ HACTAHKA CIIOHTAHOT nobayvaja. Pe3ynTatu npuMeHe TeTpaluKkinHa ce
Claxy ca pesynTatuma Hamie crynuje. [lo oBOj cTyamju, mpuMeHa Makposiuaa (u3ys3eB
EpUTPOMHIIMHA), XWHOJIOHA, TETPAIMKINHA, CyJI(POHAMHUJAa M METPOHHIA30Ja TOKOM paHe

TpyaHohe je moBehaBaa pU3uK 0/ HaCTaHKA CIIOHTAaHOT To0ayvaja.

Panwnje cryauje Ha OBy TeMy HHCY JOKa3ajieé TTIOBE€3aHOCT, Ha IIITa MOTY YTHUIIATH OpOjHU
JUMUTH CTyJuje, MOTEHLMjajJHa MPUCTPACHOCT M Majla CTaTUCTHYKa cHara. Besa npumene
TeTpalKIMHA U PU3MKA 3a HAMEPHHU Mo0ayaj je jacHa. TeTpaluKIMHU Npunaaajy kareropuju /,
KOHTpPauH/IMKOBaHA je IUXOBA NMPUMEHA Yy TOKY TpyAHohe. Mory noBecTH 10 TepaTOreHux
HeXeJbeHUX edekaTa U MpaBjbemba Jernoa y 3yonuma u koctuma deryca. Yumajyhu y o63up aa
Cy KIMHHYKK (apMaKoJIo3W BpJIO YIMO3HATH ca JOCTYITHUM JIUTEpaTypHUM TNOJalHuMa, HHUje
n3HeHalyjyhe 3amro cy npoueHwIn pu3MK 0J] HACTaHKa KOHI€HUTAIHUX aHOMauja Kao ,,BUCOK"
KOJ MAaIMjeHTKHUIba KOje Cy KOPUCTHJIE OBE JIEKOBE y TOKy TpyaHohe. IloBezanoct usmely
IpUMEHE TETPALUKIMHA U TPOILIEHE BUCOKOI TEpaTOreHOI pH3MKa je Omia 3HadajHa y o0e

CTYJjCKe TpyTe MalljeHTKUbA.
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Kao mTo je Beh HaBeneHO, TETPAMKIMHNA UMajy JIOKa3aH TePaTOreHH PU3UK, HAPOUHUTO
YKOIIMKO CE€ KOpPHCTE y IpyroM Meceiy TpynHohe. [Ipema noctymHuM moganuma, MpruMeHa OBHX
nexoBa moBehaBa pU3MK O HacTaHKa JedexkTa HeypalHe TybOe, pacuena Hemua U JIpyrux
BEIIMKUX KOHTeHUTATHUX aHomanuja. [140,142,166] Ca npyre ctpaHe, HOBHjU HOJAIM yKa3yjy
Ha 3aj0BoJbaBajyhu Oe30emHocHM Tpodui JNOKCHIMKIWMHA, Yy Topehemy ca JIpyrum

MPHIAIHAIIIMA TETPAMKIMNHA KOJH CE MOTY MPUMEHUTH Yy TOKY TpyaHohe. [191]

JluckpenaHna y TpOLEHH TEpaToreHOr pu3uka Mely KIMHUYKUM (apMmakosio3uMa |
JIeKapuMa OIIIITE TpaKce (WU IPYTUM CIIEIHjaTuCTHMA, U3y3€eB KIMHIUUKUX (hapMaKojora) Koju
ce ocnamajy Ha ®JIA xnacu(ukanujy MCIUTHBAHA je y HEKOJIMKO ctyauja. Y cryauju Epaessuha
U capaJHuKa, MPOoIIeHa TePATOTEHOT PU3UKA O] CTPaHe KIMHUYKOT (papMakosora je uMajaa MHOTO
Behu npeaukTuBHU Qaktop y onuHocy Ha DJIA kmacuduxanujy. Paznmuka y mporeHu je Ouiia
HajBeha y Tpynu manyjeHTKUba KOjuMa je MPOLEHEH BUCOK PU3HK 3a TepaTroreHocT. HerarneHa
npenBubama cy 6una ciuyHa, 6e3 063upa 1a i je nporeHa BpiieHa @JIA knacudpukanmujoM win

CaBETOBambEM KIMHUYKOT (hapmakosiora. [161, 192]

OBo je 6mo paznor 300r Kora cy ImpoleHy PU3UKa y OBOj CTYAMjH PAJAUIU CTPYUHAIH Y
TO] 00JacTH, KakBH Cy KJIMHUYKK (apMakono3u, ymecto (opmanrHor ociamama Ha DJIA
kinacupukanujy. Muore gapyre cryauje cy roBopuie na DA knacudukanuja TpeBUIIE
ynpoirhaBa mpolec JOHOIIEHa OJTYKe 0 YIOTpeOH JIeKoBa y TOKY TpyaHohe, MOJjeIHAKO YeCTO
je TOrpenrHo mnpoTyMadeHa WM 370ymoTpedsbeHa. Yclea HeaocTaTka HH(opMaluja WiH
Hekopuilhewma Moy3AaHUX U3BOpa MH(OpMalMja, 4ecTo J0ja3u JO0 MpelemhUBamba pPU3HKa O]l

CTpaHe 3/IpaBCTBCHUX PATHHUKA, M3y3€B KIMHUYKUX (papmakosora. [193]

VY jenHoj on cTy;auja Koje Cy UCIMTUBAJE OBY TeMaTHKy, BehnHa ydyecHHUKa je cMarpasa
na je Bume on 30% sekoBa TepaToreHo Wiu (ETOTOKCHYHO. ['JaBHM y3pOK MpeleHuBamba
TEpaTOreHor pu3uKa je cTpax ox nocienuna. Ca Ipyre cTpaHe, HepeajaHa IPOoLEeHa pU3NKa MOKE
YTULATH Ha JIOHOLICH-E OJJIYKE MAaIMjeHTKUIbE U JOHETH jOj HEemoTpeOHy 3a0pHHYTOCT. Y THM

clly4ajeBuMa, TPYJIHHIE UMajy 3aBpiiHy ped. [193]
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Hama crtyawja je moTBpamia Ja TpOICHA TEPaTOTCHOI pHU3WKa Kao ,,BHCOKOT™ 3a
onpehenn yiek nmosehaBa BepoBaTHONY Ja TPpyAHHUIIA MHIYKYje HaMEpHHU Mobadvaj. YmpaBo 300r
OBOTr'a, MPOIEHAa TEPaTOreHOr pHu3MKa Ou Tpedano na Oyae IITO Mperu3HHja ¥ JOHECEHa O]

CTpaHe KJIMHUYKHX (hapMaKosora.

Bbpoj TpyaHua Koje KOpUCTE JIEKOBE TOKOM TpynHohe ce BHUIe HEro AyIupao 3a
nocienmux 30 rogunaa. JlaHac CTaTUCTHKA FOBOPH J1a IEBET O JECET KEHa KOPUCTH Oap jenaH
Jek Tokom nepuona Tpyanohe. [193] Ipema pesynratuma BelinHe cTyauja, HajBuUIlEe KopriheHn
JICKOBH TOKOM TpyaHohe cy aHTHMH()EKTUBHU JICKOBH, AaHAJITCTHIIM, JIGKOBH 32

racTpoMHTeCcTHHAIHE mopemehaje u JIekoBH 3a rnicuxujarpujcke mopemehaje. [194, 195]

Benuku mpobnem naHac mpeacTaBba M caMOMEIMKalMja MpernapaTuMa ca pekruMOM
u3naBama 0Oe3 yekapckor penenta. Cmatpa ce ga Bume on 90% TpyAHHIIA KOPUCTH JIEK

nponucan oj crpane yiekapa win OTI] perucrposan siek. [196, 197]

®JIA je ox jyna 2015. yBena HOBH (opMar JieTajbHHjET 03HAUaBamba JICKOBA, BE3aHOT 3a
uHpopmalje 0 ynorpedu y Toky TpyaHohe u J10jema, ca poKOM 3a aganTanujy ao jyHa 2020.
ronune. Paznor oBe mpoMeHe je 4ecTo MmorpemHo tymademe nperxoane OJIA kmacudukaimje
Kao TpaJalfjCcKOr CHCTEeMa, 3aTHM II0jeIHOCTABJbEHO M TIOHEKaJ HEeaJeKBaTHO Kopuirheme
CIIOBHOT CHUCTEMa M KaTeropucame JieKa ca HeKeJbeHUM edeKTHMa JOKa3aHUM y CTyaujaMa Ha
KUBOTHIAMa y KaTeropHjy Jieka KOju HeMa JOCTylmHe HHQopMalje O TepaTOreHOCTH U

(eTOTOKCHYHOCTH Y CTy/IMjaMa Ha )KUBOTHH-aMa.
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HoBu cucrem o3HauaBama he omoryhutu KiIMHMYapuMa J1a jacHO IPOLIEHE OIHOC
KOPDUCTH W pPU3MKA TPWIMKOM JieYeHa TPYIHHWIIA W J0jujba, Ouhe WM JOCTYITHO BHIIIE
uHpopManrja 0 pu3uIMa oapeheHor Jexa Ha OCHOBY Beh JOCTyNMHUX Hojaraka, y3umahe ce y
003up mpuapykeHa 000JbeHha U HUXOB YTHUIAj, JTOCTYITHH TOIAlld U3 aHUMAIHUX cTynuja he ce
CTaBHUTH Y KOHTEKCT IIPUMEHE JICKOBa KOJI JbY/IH, ITOJIAIN U3 XyMaHUX CTyAuja he OuTH HaBeleHH
(YKOJIMKO Cy JOCTyIHH), Ouhe jacHMju HABOJM O HEJOCTATKYy IOJaTaka O IPOILECHH pPH3HUKA.
Opespak 0 MPUMEHH JIeKa y TOKY TpyaHohe he caapxkaTu 1eJI0Be O PETUCTPY SKCIO3UIIHU]E JICKOM
TOKOM TpyaHOhe (YKOJIMKO IOCTOje O JAaToM JIeKy, canapkahe nerajbHe WH(OPMAIHjE O CBAKO)]
TPYAHHMIIN ), CYMapHO O PU3UKY (YKOJIHMKO JIEK MMa CUCTEMCKY allCOpIIMjy cajapkahe mojaTke o
cllyyajeBUMa Kaja je JIeK KOHTPauHAWKOBaH y TpyIHOhU, IPOIeHy pU3UKa MpeMa Mojaanuma us3
CTyAMja Ha >KMBOTHIbAMa, OJHOCHO JbYIMMA, HPOIEHY pPU3MKa HAa OCHOBY (hapMaKOJIOUIKOT
MEXaHH3Ma JISjCTBA JIeKa, MPOIICHY PU3UKA Yy OIIIITO] U MOMyJAIUju 000JIeTTnX), pa3MaTpama U3
npakce (pU3MK MO MajKy/Iuof moBe3aH ca Oonemihy, npunarohaBame 103€ TOKOM TpyaHOhe u
MOCTIAPTAIHOT MepHoja, Moryhe HexeJbeHe peakiivje Mo MajKy U IO, YTUla] Ha mopohaj) u
MOJIaTKE M3 MEIWIMHE 3aCHOBAaHE Ha JoKazuMa. lIpoleHa pusmKa, pa3marpama U3 IMpakKce U
aHanM3a JOCTYITHUX I0/IaTaka W3 JuTepaType he OUTH YKJbYYeHHU W y MPOIEHY PU3UKA JaToT

JieKa TOKOM Tepro/ia aojema. [193, 198, 199]

[lopen HaBeneHHMX H3MEHA, EKCHEPTH NOMYT KIMHUYKHUX (apmakojora Cy U Jajbe
HEOIXOJHU Paay IPELUU3HE MPOLEHE TEPaTOreHOr pU3HMKa HAKOH HECMOTPEHE ynoTpede JeKoBa

TOKOM paHor mnepuoja tpyanohe. [193, 198, 199]
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12. 3akspydax

3akJpydlln HAIIe CTyUje Cy cienehu:

Hajuemhe xopumheHn 7ekoBH Yy Y30pKy Cy OWIM aHTUMH()EKTUBHH U

anTurH(IIaMaTopHU JiekoBH (38% TpyaHHIA);
Hajsehu Opoj TpyaHuUI1a KOPUCTHO j€ JIEKOBE TOKOM TepaToreHor nepuoja (68%);

Hajuemthe xopumhenn aHTUMH(EKTHBHH JIEKOBH y o00€ Tpymne cy Owin

AMUHOITIMKO3U AN U TCTPAIUKIWHU,

Hajuyemrhe kopumhenn antunHpIaMaTOPHU JEKOBH KOJ UCIIUTUBAHUX TPYIHHUIIA

Cy OmiM JepruBaTy IPOIMUOHCKE KUCEINHE;

VY 52% cityuajeBa, KIMHUYKH (PapMaKoJIor je TOHEeo MpolieHy 0a3aiHOr pU3HUKa 3a
HACTaHAK KOHTCHHUTAJHUX aHOMalldja, KOjU j€ jeJHaK pPHU3UKY Y OIIIITOj

MIOITYJIAINj ¥ KOja HUje U3JI0KEHa JIejcTBY oapelheHor neka u uznocu 2-3%;

Yy rpylii HCAHKCTHPAHUX TPYAHUIIA, HA ITPOLCHY ITOBHUIICHOI pU3HKA 3a HACTAaHAK
KOHI'CHHUTAJIHUX aHOMaJ'II/Ija oA CTpaHC KIIMHHUYKOI @apMaKOHOFa CTaTUCTHUYKH
3HaLIajHO yYTU1y CTapoCT TPyAHHUIC, IMPUMCHA JICKA Y TCPATOICHOM IIEpHUoay U
IIpUMCHA O,HpebeHI/IX rpyima JICKOBa: TECTpAallUKINHA, AMUHOTIJIMKO3W1d, XUHOJIOHA

" JACpHBaTa MPOIMUOHCKE KHUCCIIUHE,

Yy rpynmn TeHC(I)OHOM AHKCTUPAHUX TPYAHUIIA, HA ITPOLCHY IMOBHUIICHOI pU3HKa 3a
HaCTaHaK KOHI'CHUTAJTHUX aHOMaJ'II/Ija O CTPpAaHC KIIMHUYKOT (papMaxonora yTHhue

MMPpHUMCHA TCTPALIUKIINHA,

[Topemehaj y pa3Bojy aeteTa, KOju je yKIbYUHMBaO KapArOBacKyIapHe nmopemehaje,
mojaBy OpOHXHWjaTHE acTMe, aJeprujckux MaHudecranmja W TOJa3HOCTH
3HaYajHUj€ C€ jaBJhaO y TPYNHU TMAaIlMjeHTKHma Koje Cy Owie Ha Tepanuju

I_Ie(baJ'IOCHOpI/IHI/IMa TOKOM II€pHUoJia TPYI[HOhC;
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Ha mnojaBy mnoOayaja, CHOHTaHMX W HaMEpPHHX Yy MOMyJaluju TenehoHoM
aHKETHpaHMX TPYAHULA HAJBUIIE YyTUYE YyYyecTald TpaBAMTET, Opoj Jele,

MPETXOAHU CIIOHTAHU N00aYaju U MpUMEHa TeTPAUKINHA TOKOM TpyAHOhe;

Hama crynuja je mokazana ja KIMHUYKA (hapMaKoJIO3W JOHOCE HajBaIUIHU]Y
NPOIICHY TEpaTOreHOr pH3UKa HAKOH ynorpede aHTUMH(IAMAaTOpHUX U
AaHTUMH(QEKTUBHUX JIGKOBA y paHOM miepuony tpyaHohe. OBaj 3akibydak
noTBplyjy pe3yaTaTa mporeHe, ¢ 003|UpoM Ja je ucTa JoHeTa Kao ,,BUCOK PU3HK"
KO/ OHHUX JIeKOBa ca Beh JOKa3aHMM TepaTOTeHHM IOTEHIIMjaJIOM JOCTYITHUM Y

MG,I[I/IL[I/IHCKOj JINTCPATYPU;

Wudopmucame ManyjeHTKHBAa O TMPOLEHH ,,BUCOKOT™ TEpaToreHor pHU3nKa
NPUMEHEHOT JIeKa je ToBe3aHa ca moBehaHoM BepoBaTHONOM CHOHTaHOT,
OJTHOCHO HAMEPHOT 1M00avaja, TAYHHjE€ MOXKE YTHIIATH HA TPYAHHUIE y JOHOLICHY

OJUTYKe O TpeKuay TpyaHohe;

CrennuyHy TomyNanyjy mandjeHaTa, KakBe Cy TPYIOHHIE, MOTPEOHO je aa
JeTaJbHUje BOJE M Tpare creuujaauctu ¢apmakoiioruje, koju he amexkBaTHO
MIPOLIEHUTH OJHOC TIOTEHIUjATHOT PU3UKA U KOPUCTH TEpaIHje 32 MajKy | IO,
Kako 6u ce oGe3benuna 6e30eqHMja W palMOHATIHU]a YIIOTpeda JIeKOBa TOKOM
TpyAHohe, moTpeOHa je JoJaTHAa MpolleHAa pHU3MKa Kopuilhewma JeKoBa Y
TpynuHohu, mopen mporeHe gare @OJJA  kmacuduxammjom.  KinuHuuku
(dapMakoIo3u Cy CHEIUjaTuCTH HajaJeKBaTHUJe OOYyYeHH 3a OBaKaB BH/]

CaBETOBAMbLA;

JlogaTHu 3Hauyaj ce orjiena y Tome Ja Ou ce pe3yiTaTd MOIJHM NMPUMEHUTH Ha
LEJIOKYTTHU 3[JpaBCTBEHH CUCTEM, IITO OW 3a MOCIEeNUIly MOIJIO UMaTh yBOheme
CaBeTOBaWka TPYJHHUIA O] CTpaHE KIMHUYKOT (hapMakoyiora y pyTUHCKY IMpakcy

Ha TepuTopuju untase Cpouje.
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14. buorpaduja

Wga ['py6op, pohena je 11.08.1987. ronune y Kparyjesity. OcHoBHY 1mikomny u [1pBy
KparyjeBauky rUMHa3Hjy je 3aBpimia y Kparyjesiy. Jumnomupana je na MaTerpucannm
aKaJIeMCKuM cryavjama papmanuje Ha PakynTeTy MeIUIMHCKUX Hayka, 2011. roqune ca
poceyHoM orieHoM 9,26. Hakon 3aBpiieHuX cTyuja, y Anotekapckoj ycranoBu Kparyjesar
obaBuia 00aBe3aH MPUIIPABHUYKYU CTAXK U IMOJOXKHIIA CTPYIHH UCITUT 32 MarucTpa dapmaruje.

VYnucana je JTOKTOpCKE akaJleMCKe CTyauje Ha MeauiuHCKOM QaKynTeTy, Y HIBEpP3UTET
y Kparyjesiy, u3bopHo noapyuyje Mosekyicka MeauiiHa - noanoapyyje Knuanuka u
excriepuMenTania gpapmakonoruja, mkosucke 2011/2012 ronune. [Tonoxumna cBe ucnure
npenBuleHe MiIaHoOM U IPOrpaMoM CTyIHja, YKJby4uyjyhu 1 yCMEHHU TOKTOPCKU UCIUT Y
centemOpy 2013. roaune, ca mpoceunom oreHom 10.

3anocnena je y IlpeacraBuuiurBy BI'TI Ilpoaykrc, Beorpan ca 3samem Medical Advisor
3amyxeH 3a Cpoujy, Lipay ['opy, CeBepry Makenonujy u ClioBeHH]y.

buna je jenan on ucTpakuBauya Ha MaKpOIpPOjeKTUMa- MOTNPOJEKTY ,,AKYyTHH ITaHKpPEeaTUTHC™
U TOTHPOjeKTy ,,[lomutpayma® koju ce cnpoBoau y capaamy dakynrera MEAUIIMHCKUX HAayKa U
Knuanukor nienrpa y Kparyjesiy.

WBa I'py0Oop je ayTop M Ko-ayTOp BHILE OPUTHAIHUX HAy4YHHUX pajgoBa y YacoOmUCHUMa O
MelyHapoAHOT U HAallMOHAJIHOT 3Hayaja ca PeLEeH3H]jOM.
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16. Tlpwuor

KIbYYHA TOKYMEHTAIIMICKA THO®OPMATUKA

YHUBEP3UTET V KPAT'VJEBILY
OAKVIITET MEJJUIITMHCKUX HAYKA V KPAT'VJEBIY

Pennu 6poj - Pb:

Wnentudukanuonu 6poj - UbP:

Tun noxymenranuje - TJI: Monorpadcka my0nukamja

Tumn 3ammca - T3: TekcTyanHu mTaMnaHu MaTepHjall

Bpcra pana - BP: JlokTopcka aucepranmja

AyTtop - AY: UBa ['py6op

MenTtop/komentop - MH: ap ciu. men. Jacmuna MunoBanoBuh, BaHpenHu npodecop
Hacnos pana - HP: Ananu3za caBeToBama TpyIHUIIA O YIOTPEOU aHTUMH(DEKTUBHUX U
aHTUHH(IIaMaTOPHUX JIEKOBA TOKOM TpyAHOhe

Jesuk nybnukanuje - JII: cpncku/hupununa

Jesuk u3Boga - JU: cpnicku/enriecku

3emspa mybnukoBama - 3I1: CpOuja

Vaxe reorpadceko noapyyje - YI'TI: Lentpanna Cpouja

T'omnua - 'O: 2019.

N3naBay - U3: AyTopcku penpuHT

Mecro u aapeca - MC: 34 000 Kparyjesar, Cetozapa MapkoBuha 69

®uznyn onmc paaa - ®O: Crpanuna 163,

nornasiba 19, rpadukona u rabena 18

Hayuna o6nacr - Y/IK: Meaununa

Hayuna nucummumna - JIW: Knuanuka papmakonoruja

[IpeameTHa onpenauna/ kpbyune peun - [10: TpyaHoha; 1eKoBH; TEpaTOTeHU PU3HK; MPOIICHA
pHU3HKa
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Uysa ce - UY: YV oubnmorenu ®akynrera MEIUIIMHCKUX Hayka YHuUBep3uTera y Kparyjepiy
Baxna nHanomena- MH:

W3Bon - U/ JlekoBu MOry J1eJ10BaTH MITETHO Y OUII0 KOM pa3fo0spy TpyaHohe, Te ce caMo Mallu
Opoj BUX cMaTpa MOTIyHO 0e30emHruM 3a yroTpely y Toky TpyaHohe. [Iponena pusuka u
npuMeHa oaroBapajyhe tepanuje je Bpyio BaxkHa. [[usb oBor paja je na ucrura cBe Gakrope
MOBE3aHe ca MPOLIEHOM BHUCOKOT PU3HKa O] CTpaHe KIMHUYKUX (apMakosora y TpyAHHIIA
KOjUMa Cy MIPOIMCAHU aHTU-UH(EKTUBHU JICKOBH U OJIarU aHAJTETUIIH.

CrpoBeJieHa je cTyamja-mpeceka y Kojy je yKkJbydeHo 284 TpyaHuIa Koje Cy JOJa3uiie 1Mo CaBeT y
CayxOy 3a knmuHnuky (papmaxosnorujy Knunnukor nentpa Kparyjesan , y nepuoay ox 1997. no
2012. romune. CBe TPyIHUIIEC CY KOPUCTUIIC HEKE OJ1 aHTU-HH(DEKTUBHUX JICKOBA U OJIarux
aHaJTeTHKa TOKOM IpBa TpH Mecena TpyaHohe. [lonanu cy npuKynybeHN U3 MEAUIIMHCKUX
KapTOHA MalUjeHTKUbA U IyTeM Tele(OHCKUX HHTEPB]ya..

Knunnuku dapmakosao3u cy IpoleHIIN PU3UK OJ1 TI0jaBe KOHTEHUTAIHUX aHOMallija Kao
,,BUCOK* KOJI TPYAHHIIA KOje Cy OuIie Ha Tepanuju TeTPallMKINHIMA U JepuBaTUMa MPOMHOHCKE
KHCeIMHE TOKOM nepuona Tpyanohe. [lopemehaju y pa3Bojy mpema mojanyuma AaTuM OJ1 MajKH,
Cy OMIIM MOBE3aHM ca MPUMEHOM Iie(haoCoprHa y TOKY IpBa TpU Mecena Tpyanohe. CrionTanu
¥ HaMepHHU nobadaju cy Ommm yemhu Ko TpyIHUIIA Koje ¢y Oniie Ha Teparuju TeTpaluKInHIMA
TOKOM TpyaHohe.

[Iponena pu3nka o KOHT'EHUTATHUX aHOMAaJIMja aTa O]l CTpaHe KIMHUYKY (papMaKosiora je 1eo
PYTHUHCKE MpaKkce U y HajBehoj Mepu 3aBUCH O] IOCTYIHE, yOJIIMKOBaHE JIUTEPAType U 3HAHA O
0€3HEeTHOCTH JIaTOr JieKa TOKOM TpyiHohe, HapouuTO y MpBa TPU Mecela.

Harym npuxsatama TeMe ox ctpane HHB - JIIT: 09.11.2016.r.

Hatrym onbpane - J10:

UnanoBu komucwuje - KO:

1. ITpod. np Mupjana Bapjaunh, penosau npodecop Paxynrera MeTUIUHCKIX

Hayka YHuBep3urera y Kparyjesily, 3a yxy HayuHy obsacTt ['mHekonoruja u

aKyIIEepPCTBO, IPEJCENHHUK;

2. Jlon. ap Mapuna Kocrtuh, moment ®akynrerta MEIUIIMHCKUX HayKa YHUBEp3UTETA Y
KparyjeBuy 3a yxxy HayuHy o6iacT @apMakosorija i TOKCUKOJIOTH]ja, TPeICeTHUK

3. Hdou. ap Banentura Hukonuh, noment MenummHckor (akyntera YHuUBep3uTeTa y Humy 3a
YKy HauHy o6sacT @apMakoIuruja 1 TOKCUKOJIOTH]a, YiaH.
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Note - N:

Considering that small number of drugs are completely safe for use during pregnancy, right
choice and adequate risk assessment is extremely important. The aim of this study was to analyze
factors associated with estimate of high teratogenic risk (as judged by clinical pharmacologist) in
pregnant females who were prescribed anti-infective drugs or mild analgesics.

A cross-sectional study included 284 pregnant women who came for an advice about teratogenic
risk to clinical pharmacologist in Clinical Centre Kragujevac, Serbia during the period from 1997
to 2012. All of included pregnant women were prescribed mild analgesics and/or anti-infective
drugs during the first 3 months of pregnancy. The data were collected from patient files and by
phone interviews.

Clinical pharmacologists estimated the risk of teratogenicity as “high” in pregnant females who
were using tetracyclines or propionic acid derivatives. Disorders of development reported by
mothers during phone interviews were associated with cephalosporin use during first 3 months of
pregnancy, while miscarriages or abortions happened more often in women who used a
tetracycline.

Estimate of risk from congenital anomalies after use of drugs during pregnancy, which make
clinical pharmacologists as part of their routine healthcare services, depends on amount of
published data about previous experiences with specific drugs during the first 3 months of
pregnancy.

Accepted by the Scientic Board on - ASB: 09.11.2016.
Defended on - DE:

Thesis defended board (Degree/name/surname/title/faculty) - DB:

Prof. dr Mirjana Varjaci¢, professor to take up the science filed Gynecology and obstetrics,
University of Kragujevac, Faculty of Medical sciences, chairman;

Doc. dr Marina Kosti¢, docent to take up the science filed Pharmacology and toxicology,
University of Kragujevac, Faculty of Medical sciences, member;

Doc. dr Valentina Nikoli¢, docent to take up the science fied Pharmacology and toxicology,
University of Ni§, Faculty of Medicine, member.

118



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

17. Oobpa3ar 1

Oépasay 1

H3JABA AYTOPA O OPHITHHAJTHOCTH JJOKTOPCKE JJHCEPTALIHJE

Ja, Mea I'pvGop . H3JaBJbYJEM Ja JOKTOPCKA

AWCEpTalMja Mo HACIOBOM:

"AHanu3a caBeTOBamA TPYAHHIA O YIIOTPEOU aHTUHHMEKTHBHUX U
aHTHUH(IIAMATOPHAX JIEKOBA TOKOM TpyaHohe"

Koja je oabpamsena Ha _ DakyaTeTy MEAMLMHCKHX HAVKA
VYuusepaurera y Kparyjesily npeacTaBiba OpUUHAIHO aymopeko 0e10 HACTAIO Kao pesynarar

CONCMBEI02 UCPAIICUCAHKOS PpaAdd.

Osor H3zjasom marohe nomephyjem:

® acaM jeounu aymop HaBeACHE AOKTOPCKE AUCEPTaLHje,

® ay HaBEACHO] AOKTOPCKO] AMCEPTALIM]H HUCAM U3GPUILO/NA NOGPEAY AyTOPCKOT HUTH
APYror rnpapa MHTEICKTYAIHE CBOJHHE APYIHUX JHLA,

® [a YMHOX>KCHH IIPUMEPAK JOKTOPCKE THCEPTALIH)E Y IITAMIIAHO] H EIEKTPOHCKO] hopmu
Yy YHMjeM ce mpHiory Hanasu osa MsjaBa caapikH JOKTOPCKY AMCEPTALM]Y MCTOBETHY
0a6pamkeHoj JOKTOPCKO] AHCEPTALHH.

VY Kparvjesuyv 15.8.2019. roauHe,

P,

nbfric ayropa
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18. Oobpa3ar 2

Oébpasay 2

H3IJABA AYTOPA O HCKOPHIIBABAH Y JQOKTOPCKE JJHCEPTALIHJE

Ja., Hsa I'pvGop 5

JAO3BOJBEABAM

l:] HE A03BOJbaBaM

VYuusepsurerckoj Gubmmoreun y Kparyjesuy aa nauunM Asa TpajHa yMHOMKEHA MPHUMEPKA y

CIEKTPOHCKO] (POPMH JOKTOPCKE AHCEPTALIM]E M0/ HACIOBOM:

"AHanHu3a caBeToBakha TPYAHHIA O YIOTPeOH aHTHHH(GEKTHBHHAX H

anTHUHIAMATOPHUX JleKoBa TOKOM Tpyanohe"

koja je oadpamena na PakyiaTreTy MEAHIMHCKHX HAVKA

VYuusepsurera y Kparyjesiy, M TO y LEIMHH, KAao M A MO jeAaH MPHMEPaK Tako YMHOMKEHE
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19. PaznoBwu xoju cy OuiIM ycJoB 3a IpHjaBy 3aBpIICHE TOKTOPCKE JUCEPTALIH]e

CLE ORIGINALNI NAUCNI RAD ORIGINA

ORIGINAL A

COST-EFFECTIVENESS ANALYSIS OF PERCUTANEOUS CORONARY
INTERVENTION VERSUS THROMBOLYTIC THERAPY
IN PATIENTS WITH AN ST-ELEVATED
MYOCARDIAL INFARCTION

Grubor Iva
! University in Kragujevac, Medical Faculty, Kragujevac, Serbia

ANALIZA ODNOSA TROSKOVA/KLINICKE EFIKASNOSTI PERKU'T
KORONARNE INTERVENCIJE I PRIMENE TROMBOLITIKA

KOD PACIJENATA SA AKUTNIM INFARKTOM
MIOKARDA SA ST ELEVACIJOM

Grubor Iva

rzitet u Kragujeveu, M

"ANE

Unive licinski fukultet, Kragujevac, Srbia

Reccived / Primlien: 16.10.2011.
ABSTRACT

Background/aim: An acute myocardial infarction is
a life-threating condition that requires urgent hospitalisa-
tion and medical treatment. An ST-elevated myocardial
infarction indicates a much larger degree of myocardial
necrosis and should be treated with reperfusion strategies,
such as percutaneous coronary-intervention or throm-
bolytic therapy. The aim of the study was to economically
evaluate these treatment niethods and determine of their
cost effectiveness.

Methods: A Markov model was developed using the
TreeAge* software and was based on data of effectiveness
and local Serbia cost calculations in the literature. The du-
ration of one cycle was one year, and the time horizon was
set to 40 cycles, i.e., 10 years. The costs and outcomes were
discounted by 3% annually. A Monte Carlo simulation was
performed with 1000 virtual patients, as well as a sensitiv-
ity analysis, represented by a Tornado diagram, in which
the values were varied by +50%.

Results: Percutaneous coronary. x'ntervention is not a
cost-effecti Jor ST-el d myocardial infarc-
tions. Treutment with thrombolytic therapy, i.c., streptoki-
nase, had a better cost-effectiveness ratio given that PCI is
two times more expensive per one quality adjusted life year
gained, 76558 , 11 rsd/QALY for PCI vs. 37263 rsd/QALY
Jor thrombolytic therapy. Even after parameters varying by

ABBREVIATIONS:

RSD- Republic of Serbia dinars

QALY- Quality-Adjusted Life Years

PCI- Percutaneous Coronary Intervention

USA- United States of America

SIGN- Scottish Intercollegiate Guidelines Network
ICER- Incremental Cost-Lffectiveness Ratio
CABG -Coronary Artery Bypass Gralt

Accepted / Prihvaéen: 21.11.2011.
SAZETAK

Uvod/ciljz Akutni infarkt miokarda je Zivotno ugrofavajuce
stanje koje zahteva urgentnu hospitalizaciju i adekvatru
medikamentnu terapiju. Ukoliko posto/z elewzcz]a ST .segantu
koja uk je na deblji

krozu Citave zida

Jje potrebna hitna revaskularizacija, bilo u vidu primene meb»
olitika ili perkutane kororiarne mtarvcnu]e cilj ove studz]e je bio
uporedenje ove dve de leéenja sa _,u, g as-
pekta, odnosno uporederje ods 2 klinicke efik i
primene trombolitika i perkulane I«)mnurm, mk.rvem. je.

Metod: Za potrebe ove far
je modelmm/a “w TreeAge sojtveru, bazimno na podacima iz

o efil lecenja 1 Re-
publici Srbiji. Trajargje judnog ciklsa je godinu dana, dok je vre-
menski horizont podeSen na 40 ciklusa, 1j.10 godina. Uradena
Jje Monte Karlo simulacija sa 1000 virtuelnih pacijenata, kao i
analiza senzitivnosty, predstavij tornado dijag L ko-
Joj su vrednosti parametara varirane za +50%.

Rezultati: Primena perkutane koronarne intervencije u
lecenju akutnog infarkta miokarda sa ST elevacijom se poka-
zala kao neisplativa, sa 1(13‘!/"71 odnosont tm§knw4/klmkke
efikasnosti od primene trombolitika, od streptok
Ova metoda leCenja je oko dva puta skuplja po dobijenoj go-
dini Zivota korigovanoj za kvalitet od trombolitika (76558,11
rsd /QALY za perkutanu koronarmu intervenciju naspram
37263 rsd/QALY za primenu trombolitika). Variranjern vred-

SKRACENICE:

RSD- dinar Republike Srbije;

QALY- godine zivota korigovane za kvalitet;

PCI- perkutana koronarna intervencija;

USA- Sjedinjene Americke Drzave;

SIGN- Skotske nacionalne smernice le¢enja;

ICER- Odnos inkrementalnih troskova i inkrementalne efikasnosti;
CABG- Koronarni arterijski bajpas graft.

UDK: 616.127-005.8-08 ; 657.474:616-083 / Ser ) Exp Clin Res 2011; 12 (4): 147-152

Correspondence to: Iva Grubor, mrph. / Address: Svetozara Markovica 107/15, 34000 Kragujevac, Serbia
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£50%, PCI did not become an economically viable treat-
ment with positive net benefits.

Conclusion: Qurresults indicated that acuie myocardial
infarctions with ST elevations should be treated with throm-
bolytic therapy because of its higher clinical effectiveness and
lower costs. The aim of the further analyses should identify
the patients with acute myocardial infarctions in Serbia
whose condition would economically justify the use of PCI.

Keywords: acute myocardial infarction, percutane-
ous coronary inlervention, thrombolytics, cost-effectiveness
analysis.

INTRODUCTION

Currently, one of the main causes of mortality and
morbidity in industrial countries is ischemic heart disease.
More than 800 thousand people in the world suffer from
this prablem. For most of them, ischemic heart disease
progresses to severe acute unstable coronary syndrome
with a large degree of necrosis of myocardial tissue, ie.,
an acute myocardial infarction. In the US, over 3 million
people annually survive myocardial infarctions.[1] These
oulcomes are similar in Serbia, where the incidence of
ischemic heart disease in 2009 was 643,81 per 100 000 peo-
ple and 712,27 per 100 G00 people in the Sumadija region.
[2] According to data available from the Republic Institute
of Public Health website, 16 805 people had myocardial in-
farctions, of which 5016 died in 2007.}3] The latest infor-
mation indicates that the mortality rate from myocardial
infarctions is 5,9% in the 0-75 year age group and
8,2% in the 20-64 year age group. [2]

The Would Health Organization has noted that a
myocardial infarction is a life-threatening condition
that affects a patient’s quality of life. This fact is con-
firmed by high rates of mortality, despite new therz-
peutic approaches for the treatment of this condition.
Studies have shown that 30-50% of patients dic within
the first two hours after symptoms of a myocardial in-
farction appeared. Thead-
ministration of adequate
therapy, 1.c., thrombolytic
therapy or coronary in- fac)
tervention with adjuvant
drugs (glycoprotein b/
1lla inhibitors), can re-
duce the mortality of
myocardial infarctions, In
fact, after creating coro-
nary care units, perform-
ing coronary interver-
tions and administrating
appropriate therapy
(thrombolytics), the early
mortality rate has dle-
creased to 6-7%.[1]

T mbelyee
Gietany
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nosti trofkova i klinicke cfikasnosti stanja za +50% , perkutana
koronarna intervencija nije dobila na isplativosti.

Zakljutak: Nasa studija je pokazala da je u farma-
koekonomskom smislu povolfnija primena trombolitika
u lebenju infarkta miokarda sa ST elevacijom, usled vede
efikasnosti i manfih troskova. Dalja istraZivanja su usmer-
ena ka selektiranji pacijenata kod kojih bi primena perku-
tane koronarne intervecije bila ekonomski isplativa.

Kljuéne redi: Akuini infarkt miokarda, perkutana kor-
onarna intervencia, trombolitici, analiza odnosa trofkova/
Kdinicke eftkasnosti.

An acute myocardial infarction is an urgent condition
that requires hospitalisation in an in-
tensive care unit. Thus, costs can be
divided in four main categories: the
cost of hospitalisation,
the cost of appropriate
pharmacotherapy, Lhe
cost of the revasculari-
sation method and the
cost of possible compli-
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Figure 1. Mode! structure
Arrows show Marcov nodes;
1 Branching is the same as in the node above.
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cations.[4] The aim of this research was to determine the
cost-effectiveness ratios of two revascularisation methods
used in the treatment of acute myocardial infarctions: per-
cutaneous coronary intervention and thrombolytic therapy.

MATERIAL AND METHODS

For the purpose of our study, we developed a Markov
model using the TreeAge Pro® software [5] to compare the
cost-effectiveness ratios of two therapeutic strategies used
in acute ST-clevated myocardial infarctions. These strate-
gies include percutaneous coronary intervention and intra-
venous administration of a thrombolytic drug or, for this
study, streptokinase. The model was designed according to
the model used in the study by Vegrel, Palmer, Asseburg et
al. [6] In our analysis, we divided the patients with myocar-
dial infarctions into four health states: alive with heart insuf-
ficiency, nonfatal myocardial infarction, nonfatal stroke and
death. All health states could transition to other states or to
death. The necessary data for the probabilities and the clini-
cal effectiveness were taken from Vergel, Palmer, Asseburg
et al. [6] and other valid clinical trials.[7,8] Data are shown in
Table 1, and the model structure is presented in Figure 1.

The duration of one cycle in the model was set to
one year. The time horizon was 40 cycles or 40 years.
The study involved analyszinged the direct costs, such as
hospitalisation expenses, and the health-state treatment
costs determined using the SIGN (Scottish Intercollegiate
Guidelines Network) guidelines for the treatment of myo-
cardial infarction [9], stroke [10] and heart insufficiency
[11]. The prices of health services and drugs were taken
from the Republic Institute for Health Insurance Tariff
Book.[12] Costs were expressed in 2011 Serbian dinars
(RSD ). The health states’ clinical effectiveness were de-
termined from the model and expressed in quality-ad-
justed life years (QALY). The incremental costs and in-
cremental cffectivencess were discounted by 3% annually.
The final result of the study was obtained by comparing
the cost-effectiveness ratios of percutaneous coronary in-
tervention with thrombolytic therapy, expressed in RSD
per QALY. Monte Carlo simulations with 1000 virtual pa-
tients were performed where cohorts of patient passed
through all hypothetical scenarios. A two-way sensitiv-
ity analysis was performed (+50% of baseline values of a
variable) to validate the model results; its outcomes are
shown in a Tornado diagram in Figure 4. The annual will-
ingness to pay was set to 1 500 000 RSD.

RESULTS

The results of the cost-effectiveness analysis showed that
thrombolytic therapy in the treatment of acute ST-elevated
myocardial infarction had a better cost-cffectiveness ratio,
276491,524 139130,86 rsd for 7,42 +6,12 QALYs (37263 rsd per
QALY), compared towith percutaneous coronary intervention,

Table 1. Values of probabilitics and clinical effectiveness
of the health states used in the model

Probability of health states after PCI
Alive with 111 0,13 (5]
Nonfatal myocardial infarction 025 (5]
Nonfatal stroke 0,21 51
Death 0,41 (5]
Revascularisation 0,89 el
Probability of health states after thrombolytic therap:
Alive with HI 0,85 [5]
Nonfatal myocardial infarction 0,06 (5]
Nonfatal stroke 0,02 5]
Death 0,07 (5]
Revascularisation 0,32 (7]
Annual transicnt probability
0,844;
Alive with HI to Alive with HI in the first year 0,653; 1s]
0,702
0,914;
Alive with HI to Alive with Hl in the second+ year 0,865; 151
0,914
Alive with HI to Nonfatal CV event in the first year 0,059 (5]
Alive with 111 to Nonfatal CV event in the second 1 year | 0,027 (5]
Alive with 11l to Death in the first year 0,038 (5]
Alive with HI to Death in the second 1 year 0,032 (5]
Nonfatal CV event to Death in the first year 0,26 (5]
Nonfatal CV cvent to Death in the sccond 1 year 0,048 (5]
Nonfatal MI to Nonfatal CV event 0,087 (5]
Nonfatal stroke to Nonfatal CV event 0,038 (5]
Probability of revascularisation
Repeated PCI after primary PCI 0,5 (5]
CABG after primary PCI 0,5 (5]
PCI after thrombolytic therapy 0,8 (5]
CABG after thrombolytic therapy 0,2 [5]
Clinical effectiveness of health states
Alive with HI in the first year 0,701 (5]
Alive with HI in the second 1 year 0,663 (5]
Nonfatal myocardial infarction in the first ycar 0,683 (51
Nonfatal myocardial infarction in the second 1 year 0,718 (5]
Nonfatal stroke in the first+ year 0,612 (5]

PCI- percutaneous coronary intervention;
111 heart insufficiency;

CV- cardiovascular;

MT mvacardial infarction:

CABG- coronary artery bypass graft.

418007,29+158819,19 rsd for 5,46+7,43 QALYs (76558,11 rsd
per QALY). Therefore, percutancous coronary intervention
was considered not to be cost effective assince it was two times
more expensive per one QALY than thrombolytic therapy. The
Monte Carlo simulation output is shown in Table 2.
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Table 2. Results of the Monte Carlo simulation
Mean +SD Minimum Median Maximum Mean +SD Minimum Median Maximum
407685,01+ 272085+ 59132,85 253858,16 626066,25
Cost (rsd) 158819,19 206706,39 360111,58 832951,99 139130,86
Clinical ef- ) 6,34 15,73
fectiveness 5,17+7,43 0 0 25,12 7,1446,12
(QALY)
ICER -72201,92* o

SD- standard deviation;rsd- Republic of Serbia dinars; QALY- quality-adjusted life years; *- PC is considered as the alternative therapeutic method;

**- thrombolytic therapy is used as the standard therapeutic method.

The difference in costs between these two therapeutic
methods is high, mostly because of the high initial cost.
More than 30% of the percutaneous coronary intervention
costs are related to the intervention itself and adjuvant
therapy (glycoprotein IIb/Ila inhibitors). However, the
high initial costs in thrombolytic therapy were related to
the price of the thrombolytic drug or, in our case, strep-
tokinase. The difference in clinical effectiveness was not as
high as expected, according to the data from other phar-

Incremental Cost-Effectiveness, PCI v. Thrombolytics

]
Incremental Effectiveness

Figure 2. ICE Scatterplot of PCI vs. Thrombolytics

Cost-Ef v.PCI

Incremental Cost
§

P

o
Incremental Effectiveness

Figure 3. ICE Scatterplot of Thrombolytics vs. PCI

maco-economic studies. In our study, the difference was
1,96 QALYs (7,42 QALYs for thrombolytic therapy versus
5,46 QALYs for PCI). The distribution of incremental cost-
cffectivencss ratios (ICER) for these two treatment ap-
proaches for ST-clevated myocardial infarctions is shown
in Figures 2 and 3.

For therapeutic options, the PCI-calculated ICERs for
the majority of virtual patients arc found in quadrant II, as
shown at the scatterplots (Figure 2). This finding explains
why coronary intervention is not cost effective. Coronary
intervention has a low cffectiveness and high cost, which
is categorised as the worst treatment scenario economi-
cally. Because this therapy is above the willingness-to-pay
threshold, it should be rejected as a therapeutic method.
However, the thrombolytic therapy ICERs are mostly
found in quadrant IV, where the effectiveness is high and
costs are low. Because they are below the willingness-to-
pay threshold, thrombolytics should be accepted as the
therapeutic choice for myocardial infarctions.

A sensitivity analysis has shown that the initial costs of
the primary PCI and repeated revascularisations are the
most influential paramcters. This finding confirms that
the largest share of PCI costs are directed toward the inter-
vention and the potential need for revascularisation. The
negative net benefit suggests that the costs of PCI exceed
the intervention’s effectiveness. Even after varying param-
eters by £50%, percutaneous coronary intervention did not
become cconomically viable with positive net benefits.

DISCUSSION

The results of this study indicate that percutaneous
coronary intervention is not as cost effective as thrombo-
Iytic therapy, i.e., streptokinase, for the treatment of ST-
elevated acute myocardial infarctions. Some authors have
reported that coronary intervention has a better cost-ef-
fectiveness ratio than thrombolytic therapy . [6] However,
in our research, coronary intervention is more expensive
but more effective, 7,12 QALY’s as compared with 6,83
QALY’s for thrombolytic therapy. The difference in gained
quality adjusted life years in our study, 1,96 QALYs, fa-
vours thrombolyLic therapy . Regarding cost, perculaneous
coronary intervention is two times more expensive than
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thrombolytic therapy per one QALY gained. Qur results
were compared with other valid studies that analysed the
cost effectiveness of these two treatment methods. In one
study, the cost effectiveness of corenary interventions re-
lated to thethe time delay of the procedure was investigat-
ed.[6] If the time delay was 30 minutes or less, coronary
intervention was cost effective and had a lower mortality
and incidence of re-infarction. But with an increased delay
(30-90 minutes), coronary intervention had a seven times
higher cost-effectiveness ratio, which did not justify the
intervention.[6] Time delay was no’t investigated in our
study, which is a study limitation. A valid systematic review
article also has demonstrated the economic viability and
clinical effectiveness of percutaneous coronary interven-—
tion. [13] With small statistically significant differences in
the costs and the important differences in clinical effec-
tiveness, coronary intervention had an incremental cost-
offectiveness ratio botween 268£ and 29093£ per QALY,
depending on the length of hospitalisation, thrombolytie
price and the location requiring “life-saving PCI” after
primary thrombolytic thorapy.[13] In our model, we also
included the percentage of patients who required repeat
revascularisations (CABG or repeat PCI), thus increasing
costs. Most studies had a short time horizon, mostly up
to six months, without examining the possible economic
offects of rchospitaliszation, health consequences and
their treatments. Long-term benefits of PCI and throm-
bolytic therapy were investigated in one study for a period
of 522 years.[14] During this period, didboth the costs of
PCI andincrease, its clinical effectiveness increased, which
confirms the economic superiority of PCL[14] Repeated
revascularisation is a very important factor, with a signifi-
cant influence on the results of the analysis.

Several studies have demonstrated that frequent revas-
cularisations among patients treated with primary PCI or
thrombolytic therapy. In one study, 16,9% of patients older
than 65 years required one or more revascularisation dur-
ing the one-year follow-up period. Each revascularisation
costs more than $19000, which, increases ethe cost by five
times.[15] Our study partially included the possible com-
plications of PCIL, including the followingany major car-
diovascular and cerebrovascular event (death, myocardial
infarction, urgent revascularisation, stroke) and haemor-
rhages. The treatment of complications comprised 25,7%
of all direct costs of coronary interventions. Bleeding com-
plications were not included in our research, although they
appear in 7,9% of patients and can increase costs.[16)

Numerous studies have investigated the clinical effec-
tiveness of PCIL as compared with thrombolytic therapy.
{17,18,19,20,21] Thesc studics expressed the clinical effec-
tiveness as a reduction of mortality rate and re-infarction
or stroke frequency. The results of most studies demon-
strated that PCI had an increased clinical effectiveness,
but the result of some studies who <o not agree with this
finding .[22,23] The limitation of these studies is the short
follow-up period of 30 days, in contrast to our time hori-
zon of 40 years. This longer time period may explain our

JoKTopcka gucepTtauumja, 2019.
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Figure 1. The multiple univariate analysis presented as a Tornado diagram.

different results of a lower clinical effectiveness of PCIL
compared with thrombolylic therapy.

The results of our study can be explained by the health
system in Republic of Serbia and the low drug prices com-
pared with the high price of coronary interventions. The
study limitations mentioned above also justify our cost-
effectiveness results. Similar results have been found in
studies conducted in countries with well-organiszed health
systems, such as England and Sweden. [23,24)

CONCLUSION

Our study suggests that percutaneous coronary inter-
vention is not a cost-effective option for the treatment of
myocardial infaretion with ST elevations. Thrombolytic
therapy with streptokinase has a higher clinic effectiveness
and lower costs. Further research should be conducted to
define the group of patients with acute myocardial infarc-
tion in Serbia whose condition economically justifies the
use of percutaneous coronatry intervention.

REFERENCES
1. Obradovic V. General consideration of myocardial in-
farction. In: Obradovie V. Acute myocardial infarction-
clinic, diagnostic and treatment. Belgrade: Nikkard,
2007: 21-109. (In Serbian]

Health indicators in Republic of Scrbia, Institute of
Public Health of Serbia ,Dr. Milan Jovanovie Batat®,
Informatics and Biostatistics Center, Belgrade 2009.
(available at website: www.batut.org.rs,website last
time visited: 23.06.2011.) [In Serbian)

National program for preventing, treating and control-
ing cardiovascular diseases in Republic of Serbia until
2020. Regulation Act, Olficial Gazette 011/2010.
{available at website: www.glasnikarhiva.rs, website last
time visited 22.06.2011.) [In Scrbian]

126



Wea MNpybop

4. Marc BM. Economics of Acute Myocardial Infarction. In:
Califf RM, Braunwald MD, Atlas of heart diseases. Acute
myocardial infarction and otheracute ischemic syndromes.
Vol VIIL Philadelphia: Current Medicine, 1996: 15.2-15.14.

5. Tree Age Pro, Healthcare software.

Release 0.78,2005;1988-2005 TreeAge Software
Inc. Available form: http:/ fwww.treeage.com

6. Vegrel YB, Palmer S, Asserburg C et al. Is primary an-
gioplasty cost effective in the UK? Results of a compre-
hensive decision analysis. Heart 2007; 93;1238-43.

7. Chew DP, Bhatt DL, Lincoff AM, Wolski K, Topol EJ.
Clinical end peint definitions after percutancous coronary
intervention and their refationship to late mortality: an as-
sessment by attributable risk. Heart 20086; 92: 945-50.

8. Gershlick AH, Stephens-Llloyd A, Hughes S et al. Rescuc
Angioplasty after Failled Thrombolytic Therapy for Acute
Miocardial Infarction. N Engl ] Med 2005; 353: 2758-68.

9. Scottish Intercollegiate Guidelines Network SIGN.
Guidelines. Acute coronary sindroms A national clini-
cal guidelines. ( avaifable at website: www.sign.ac.uk,
website last time visited: 25.06.2011.)

10. Scottish Intercollegiate Guidelines Netwerk SIGN.
Guidelines. Management of patients with stroke er TIA:
assessment, investigation, immediate management and
secondary prevention. A national clinical guidelines.
(available at website: www.sign.acuk, website last time
visited: 21.06.2011.)

.Scottish Intercollegiate Guidelines Network SIGN.
Guidelines, Management of chronic heart failure. A
national dinical guidelines. (available at website: www.
sign.ac.uk, website last time visited: 21.06.2011.)

12. Anonymous. Tariff Book of Health Carce Services in
Health Facilities of Republic of Serbia. Belgrade: Re-
public Institute of Health Insurance, 2011.

13. Hartwell J, Colqutt ], Loveman E et al. Clinical effectiveness
and cost-effectiveness of immediate angioplasty for acute
myocardial infarction: systematic review and economic
evaluation. Health Technology Asscssment 2005; 9(17).

14. Zijlstra F, Hoorntje JCA, de Boer MJ et al. Long-term
benefit of primary angioplasty as compared with
thrombolytic therapy for acute myocardial infarction.
N Eng } Med 1999; 341; 1413-19.

15.Clark MA, Bakhai A, Lacey M], Pelletier EM, Cohen
D}. Clinical and Economic Qutcome of Percutancous
Coronary Intervention in Elderly: An Analysis of Medi-
care Claims Data. Circulation 2004; 110: 259-64.

1

jan

JoKTopcka gucepTtauumja, 2019.

16.Jacobson KM, Long KH, McMurtry EK, Nacssens
JM, Rihat CS. The economic burden of complications
during percutaneous coronary intervention. Qual Saf
Health Care 2007; 16; 154-59.

17.Boersma E and The Primary Coronary Angioplasty vs.
Thrombelysis (PCAT)-2 Trialist Collaborative Group.
Does time matter? A pooled analysis of randomized
clinical trials comparing primary percutaneous core-
nary intervention and in-hospital fibrinolysis in acute
myocardial infarction patients. Eurepean Heart Journal
2006; 27: 779-88.

18. Stenestrand U, Lindbiick ], Wallentin L. Long-term
Outcomes of Primary Percutaneous Coronary Inter-
vention vs Prehospital and In-hespital Thrombolysis
for Patients With ST-Elevation Myocardial Infarction,
JAM A 2006; 296: 1749-56.

19.Huynh T, Perron S, O’Loughlin ] et al. Comparison of
Primary Percutancous Coronary Intervention and Fi-
brinolytic Therapy in ST-Segment-Elevation Myocar-
dial Infarction: Bayesian Hierarchiacal Meta-Analyses
of Randomized Controlles Trials and Observational
Studies. Circulation 2009;119: 3101-09.

20. Andersen HR, Nilsen TT, Rasmussen K et al. A Com-
parisom of Coronary Angioplasty with Fibrinolytic
Therapy in Acute Myocardial Infarction, N Eng ] Med
2003; 349: 733-42.

21.Gao R, Han Y, Yang X et al. Thrombolytic therapy
with rescue percutaneous coronary intervention
versus primary percutaneous coronary intervention
in patients with acute myocardial infarction: a mul-
ticenter randomized clinical trial. Chin Med J 2010;
123: 1365-72.

22.Aasa M, Henriksson M, Dellborg M et al. Cost and
Health Qutcome of Primary Percutaneous Coronary
Intervention versus Thrombolysis in Acute ST-seg-
ment Elevation Myocardial Infarction - Results of the
Swedish Early Decision Reperfusion Study (SWEDES)
Trial. Am Heart | 2010; 160: 322-28.

23. Weintraub WS, Boden WE, Zhang Z et al. Cost-Effec-
tivness of Percutaneous Coronary Intervention in Op-
timally Treated Stable Coronary Patients. Citc Cardio-
vasc Qual Outcomes 2008; 1: 12-20.

24.Fidan D, Unal B, Critchely ], Capewell S. Economic
analysis of treatments reducing coronary heart disease
mortality in England and Wales, 2000-2010. Q | Med
2007; 100: 277-89.



Wea MNpybop JoKTopcka gucepTtauumja, 2019.

B o= cruvTer ACTA FACULTATIS
G MEDICAE NAISSENSIS
DOI: 10.1515/afmnai-2016-0019 UDC: 616.37-002.1-08-036.88

Original article

Analysis of Treatment-Related Factors Affecting
Mortality in Patients with Severe Necrotizing Acute
Pancreatitis

Ivan Praznik!, Marko Spasié¢!$, Ivan Radosavljevié!, Bojan Stojanovié's, Dragan Canovié's, Dragde
Radovanovi¢ls, Zorica Savovié? RadiSa Vojinoviés, Zivan Babi¢*, Nela Ponovics, Tanja Lukovids,
Predrag Lazarevi¢®, Natasa Dordevic®, Irena Kostic®, Ivana Jelic5, Jelena Petrovids, Stefan Stojanovics,
Milena Juridevids, Iva Grubor$, Ljiljana Nikolié¢s, Ksenija Vudicevics, Viktorija Artinoviés, Andela
Milojevics, Marina Kostic®, Srdan Stefanovicés, Slobodan Jankovid¢s

’qurhnm1t of General Surgery, Clinic for General and Thoracic Surgery, Clinical Center of Kragujevac, Kragujevac, Serbia
? Center for Emergency Medicine, Clinical Center of Kragujevac, Kragujevac, Serbia
3Center for Radiology Diagnostics, Clinical Center of Kragujevac, Kragujevac, Serbia
“Center for Anesthesiology, Clinical Center of Kragujevac, Kragujevac, Serbia
L Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia

SUMMARY

The aim of the paper was to determine the factors related to the initial therapy that may contribute
to death from severe necrotizing acute pancreatitis and to analyze their clinical importance as well as
possible additive effects.

A retrospective case-control study included all adult patients treated for severe necrotizing acute
pancreatitis in the Clinical Center of Kragujevac, Serbia, during the five-year period (2006-2010.). The
cases (n = 41) were patients who died, while the controls (n = 69) were participants who survived. In order
to estimate the relationship between potential risk factors and observed outcome, crude and adjusted
odds ratios (OR) with 95 % confidence intervals (CI) were calculated in logistic regression models.

Significant association with observed outcome was shown for the use of gelatin and/or
hydroxyethyl starch (adjusted OR 12.555; 95 % CI 1.150-137.005), use of albumin (adjusted OR 27.973; 95 %
CI 1.741-449.373), use of octreotide (adjusted OR 16.069; 95 % CI 1.072-240.821) and avoiding of enteral
feeding (adjusted OR 3.933; 95 % CI 1.118-13.829), while the use of nonsteroidal anti-inflammatory drugs
had protective role (adjusted OR 0.057; 95 % CI 0.004-0.805).

The risk of death in patients with predicted severe necrotizing acute pancreatitis could be reduced
with avoidance of treatment with colloid solutions, albumin and octreotide, as well as with an early
introduction of oral/enteral nutrition and use of nonsteroidal anti-inflammatory drugs.
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INTRODUCTION

Severe necrotizing acute pancreatitis is a multi-
system disorder, characterized by pancreatic and/or
peripancreatic tissue necrosis and widespread inflam-
matory response leading to single or multiple organ
dysfunction which does not resolve within the first 48
hours (the so-called persistent organ failure according
to revised Atlanta criteria 2012) (1). It occurs in about
15-20 % of all cases of acute pancreatitis (AP) and is
considered the most serious disease course due to high
complications and death rates despite recent diagnostic
and therapeutic advancements; the mortality may be
particularly high if necrotic areas become infected,
exceeding 50 % when infection and persistent organ
failure develop during the first week of the illness (1-4).

In the light of these facts, taking also into
account variable and unpredictable course of AP, cur-
rent recommendations emphasize appropriate early
management based on careful initial risk assessment in
all patients presenting with AP on admission to
hospital (1, 4). Dealing with this issue, previous studies
have identified numerous factors that are only as-
sociated with or may contribute to the development of
severe disease and increased mortality rate in patients
with AP. Many of them are well-documented, such as
older age, obesity, idiopathic AP, important comor-
bidities, as well as certain clinical, laboratory and
radiologic parameters of disease severity on initial
evaluation (signs of systemic inflammatory response
syndrome, hypotension, altered mental status, high
packed cell volume, elevated creatinine and blood urea
nitrogen, increased fasting blood glucose, high level of
C-reactive protein, pleural effusion and/or pulmonary
infiltrates, and others), while the factors relating to
various treatment options (including medication choice
and dose regimens) are still not clearly defined (1). As a
matter of fact, the only measures that have shown une-
quivocal effectiveness in reducing the risk of
complications and death in patients with severe AP
were eaily aggressive fluid replacement and  caily
enteral nutritional support (1, 4). On the other hand,
roles of antibiotic prophylaxis and of other medication
remain controversial in terms of possible beneficial or
detrimental effects (1, 4). In addition, mutual inter-
actions of risk factors for death of severe AP were not
investigated extensively, except for organ failure and
infection of pancreatic necrosis (3).

The aim of this study was to determine poten-
tially modifiable factors that can influence mortality of
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patients with severe necrotizing AP (with specific focus
on certain components and modalities of initial
conservative treatment), and to analyze their clinical
relevance as well as possible synergistic effects in a
clinically meaningful manner.

MATERIALS AND METHODS

Study settings

The present study was carried out at the Cli-
nical Center of Kragujevac, Serbia, an institution pro-
viding tertiary healthcare services to approximately
two million inhabitants of Central and Western Ser-
bia. The study population included all patients treated
for acute pancreatitis in Surgical Intensive Care Unit
(SICU) of the Clinical Center of Kragujevac (CCK)
who had been classified to have severe disease ac-
cording to the original Atlanta criteria from 1992 (5)
with pancreatic necrosis confirmed by adequate
imaging, during the five-year period, between Ja-
nuary 1, 2006, and January 1, 2011. All necessary data
on demographic and clinical characteristics of the
patients, diagnostic tests results, and on treatments
and outcomes, were obtained from the patients’ files.
The approval of this study was obtained from the
Ethics Committee of CCK before the first patient was
enrolled.

Study design

This study was retrospective and observational,
and the case-control design was chosen. The patients
with severe necrotizing pancreatitis (n = 110) were
divided into two groups with respect to the main
study outcome: the group of patients who died (cases,
n = 41) and the group of patients who survived
(controls, n = 69). Based on retrospective review of the
patients’ files, these two groups were compared in
terms of differences in exposuie o the observed disk
factors.

The following patients were excluded from the
study: those under 18 years of age, those with acute
postoperative pancreatitis, pregnant women with
acute pancreatitis, patients transferred from other
hospitals or other wards to SICU of the Clinical
Center of Kragujevac after more than 48 hours from
the disease onset, as well as patients with incomplete
medical records.

Acta facultatis medicae Naissensis 20716;33(3):173-185
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Study population

Along with the diagnosis of necrotizing AP
verified by the findings of non-enhancement in
pancreatic parenchyma after contrast administration
exceeding 3 cm in size or 30 % of total gland area
and/or by the heterogeneous fluid collection within
the peripancreatic space containing solid material on
abdominal computerized tomography (CT) scan, all
included patients also met Atlanta 1992 criterion of
disease severity referring to the development of organ
failure (hypovolemic shock or respiratory or renal
insufficiency, i.e. systolic blood pressure <90 mmHg
or Pa0O2 <8 kPa or blood creatinine level >177
umol/ml (2 mg/dl) after fluid replacement) during the
first week of the disease. For the purpose of detection
of (peri)pancreatic necrosis, a single highly expe-
rienced radiologist had retrospectively evaluated and
interpreted CT scans in a blinded manner with respect
to the disease outcome, taking into consideration CT
examinations that had been performed after at least
three days from admission to SICU. In order to define
severe disease course in this study, the original 1992
Atlanta classification of AP was used since the obser-
vation covered a period before the revision of these
criteria in 2012. An additional reason is that persistent
organ failure, as the major indicator of disease se-
verity according to revisited Atlanta criteria (2), could
not be properly evaluated in all patients due to the
lack of relevant data in their files.

Potential risk factors

In the present study, the following categorical
variables related to the initial treatment in SICU were
analyzed as potential predictors of death of patients
with severe necrotizing AP:

a) Type of intravenous solution used for fluid
resuscitation; it was set as a dichotomous variable:
only crystalloids vs. crystalloids plus colloids (gelatin
and/er hydroxyethyl starch)

b) Usc of albumin 20% solution (albumin was
separated from other colloids since it is not routinely
used for fluid replacement therapy, while on the other
hand there are published data indicating deleterious
effects of its use in critically ill patients in intensive
care units); it was also set as a dichotomous variable.

¢) Type of nutritional support starting within the
first week of admission to SICU; this variable was
divided into six categories:

JoKTopcka gucepTtauumja, 2019.
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1.No need for the nutrition support because
regular oral feeding was resumed.

2.Total enteral nutrition via a nasojejunal tube.

3.Total enteral nutrition via a nasogastric tube.

4.Combined enteral and parenteral nutrition,
5.Total parenteral nutrition, and

6.Without any nutritional support, while
regular oral feeding was not resumed.

d) Type of antibiotic used for the prevention of
infection of pancreatic necrosis (the prophylactic use
was defined as administration of an antibiotic im-
mediately upon the admission to hospital); this varia-
ble had three categories:

1.Prophylaxis was not given

2.Use of carbapenems,

3.Use of 3rd generation cephalosporins or flu-
oroquinolones plus metronidazole

e)Use of nonsteroidal anti-inflammatory drugs
(NSAIDs) set as a dichotomous variable (since only
parenteral diclofenac 75 mg and/or ketorolac 30 mg
were used in all patients treated with NSAIDs)

f)Use of opioid analgesics - set as a dicho-
tomous variable (the tramadol was the only drug
from this group used in the study).

g) Use of somatostatin analogue octreotide - set
as a dichotomous variable (noting that somatostatin
was not available for routine use in the Clinical Center
of Kragujevac during the whole study period).

The relationship between the aforementioned
therapy-related risk factors and observed outcome
was adjusted for the influence of confounding va-
riables such as patients’ age and sex, and the total
Multiple Organ Disfunction Score (Marshall MOD
score, ranging from 0 to 24) (6) in the first 24 hours of
admission to SICU as a reliable predictor of hospital
mortality in seriously ill patients.

Data analysis

All observed characteristics were summarized
using means and standard deviations for continuous
variables or using frequencies and percentages for
categorical data. The differences between compared
groups in the means of continuous variables were
analyzed by an independent Student's t-test or a tri-
Mann-Whitney U test (depending on actual data dis-
bution assessed by Kolmogorov-Smirnov test for
normality), while categorical variables were compa-
red using Chi-Square test for frequencies. In all
analyses, the level of statistical significance was set at
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alpha value of 0.05.

With the aim of determining predictors of
death of severe necrotizing AP as well as their mutual
interactions, crude and adjusted odds ratios (OR) with
95% confidence intervals (95% CI) were estimated
using unconditional binary logistic regression ana-
lysis; clinically significant relationship was considered
if OR was greater than 3 and its 95% CI did not
include value of 1.

RESULTS

From the pool of 175 patients treated for severe
acute pancreatitis in SICU of the Clinical Center of
Kragujevac during the observational period, 110 (about
63%) fulfilled cnrollment criteria for the study. Forty-one
patient (37%) died from multiple organ dysfunction due
to severe necrotizing AP, and 19 (54%) of them died
within the first two weeks of admission to SICU. Based
on the clinical, laboratory and in some cases also
radiological findings (presence of gas bubbles on CT
images), development of infected necrosis was sus-
pected in 59% (24 / 41) of patients who died and in 22%
(15 / 69) of survivors, which was a highly significant
difference (Pearson Chi-square = 15.217, df =1, p <0.001).
In addition, surgical treatment was used in 41% (17/41)
of patients who died subsequently and in only four
patients of 69 (6%) who survived; in the deceased group,
significantly more patients underwent an operation
within the first two weeks of admission to SICU (71%.
vs. 29%), while among survivors the operations were
undertaken only after this period (Pearson Chi-square =
15.217, df =1, p<0.001).

Baseline characteristics of the deceased and
surviving patients and differences between the groups
in the exposure to potential risk factors for death from
severe necrotizing AP are shown in Table 1. The greatest
differences (p < 0.001) between the groups were
observed for the total MOD score, type of solutions used
in fluid replacement, use of albumins, and use of
tramadol. With respect to the initial use of albumin, it is
important to emphasize that an average serum albumin
level on admission to SICU in patients of both groups
who were subsequently treated with albumin 20%
solution reflected the presence of mild to moderate
hypo-albuminemia (27.75 + 7.62 g/l, mean + SD), and at
the same time there was no significant difference
between the compared groups in the serum albumin
concentrations: 28.10 = 7.72 g/l (mean + SD) in a group of
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deceased patients vs. 29.60 + 7.75 g/l (mean + SD) in a
group of survivors (t=0.886, p = 0.378).

The results of both univariate and multivariate
logistic regression analysis (Cox & Snell R square 0.643,
Nagelkerke R square 0.878, Hosmer-Lemeshow Chi
square 2.260, df = 8, p = 0.972, the overall model accuracy
of 92 %) presented in Table 2 suggest that female sex,
higher MOD score within the first 24 hours of admission
to SICU, use of colloid solutions in fluid resuscitation,
use of albumin 20% solution, use of octreotide and
avoiding oral/enteral feeding (ie. the use of total
parenteral nutrition or non-use of nutritional support)
are significantly associated with the occurrence of death
due to severe necrotizing AP. Although the ORs for
older age and use of opioid analgesic tramadol in
univariate regression models indicated significant
influence on the observed outcome (sce crude ORs in the
Table 2), after adjustment these effects were lost. On the
other hand, use of NSAID may had a protective role
reducing the odds of death for slightly more than 40%.

The mutual interactions between factors that are
expected to have additive effects on the risk of fatal
outcome in patients with severe necrotizing AP were
also examined by the logistic regression model. The
analysis (Cox & Snell R square 0539, Nagelkerke R
square 0.736, Hosmer-Lemeshow Chi square 2226, df =
7, p = 0946, overall model accuracy of 89%) showed
dlear and strong synergistic effects only for higher MOD
score within the first 24h of admission to SICU and use
of colloids for the fluid replacement and use of 20%
albumin, while for female sex and older age as well as
for avoidance of oral/enteral feeding and use of
octreotide significant synergism was evident but it did
not yield the level of clinical significance, i.e. adjusted
ORs were slightly greater than 1 (Table 3).

DISCUSSION

The revised Atlanta Classification of acute pan-
creatitis emphasizes dynamic course of acute pancrea-
titis and its variable severity, which may lead to systemic
complications with high mortality rate (2). High morta-
lity rate from acute pancreatitis could be expected in the
first two weeks of clinical course and as well as in the
later phases of this disease (7). Severe systemic inflam-
matory response is mostly responsible for high mortality
rate in early phase of acute pancreatitis, while pancreatic
necrosis with consequent sepsis and multi-organ dys-
function syndrome are the main causes of death due to
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Table 1. Baseline characteristics of the study patients

Crude odds
. .. . Test value and ratios with
3 Deceased patients  Surviving patients . epe .
Variable significance of confidence
(cases) (n=41) (controls) (n=69) « s
null hypothesis intervals
(1.96*SE)
M: 27 (66%) M: 52 (75%) 2=1,149 1.586
SN e Reaete) F: 14 (34%) F: 17 (25%) p=0.284 (0.680, 3.698)
Age T=-2.490 1.035
3.17 £ 14. 16 £13.
(years, mean + SD) i e p=0.014" (1.006, 1.065)
Multiple Organ
Dysfunction Score in the U = 256.00 4013
first 24 hours of 3.68 +2.46 0.85+1.01 7 =-7.200 @ 46,;2 7209)
admission to SICU p<0.001" =
(mean £ SD)
without AB without AB
prophylaxis prophylaxis
0 0
Type of antibiotic (AB) caria(;eﬁf)zms carfm(;ef;zms X 2=3.660 1.357
used prophylactically 24 (59%) 52 (75%) p=0.160 (0.636, 2.896)
other classes$ other classes$
14 (34%) 15 (22%)
Use of nonsteroidal anti- I;I; f; éig 1\(]:5 ,i; E;é; x2=1,284 0.638
inflammatory drugs ' ’ p=0.257 (0.293, 1.390)
only crystalloids only crystalloids
5 (12%) 50 (73%)
TyPe of solution us‘ed crystt.zllords plr:zs crystlelmds pll.xs x2=37367 18.947
for intravenous fluid colloids (gelatin colloids (gelatin i
p<0.001 (6.472, 55.474)
replacement and/or hydroxyethyl  and/or hydroxyethyl
starch) starch)
36 (88%) 19 (28%)
_ Yes: 28 (68%) Yes: 6 (9%) X2=42,774 22615
209
sk el i 2% No: 13 (32%) No: 63 (91%) p<0.001" (7.797, 65.594)
Use of opioid analgesic Yes: 29 (71%) Yes: 24 (35%) X 2=13.312 4.531
tramadol No: 12 (29%) No: 45 (65%) p< 0.001" (1.965, 10.449)
] Yes: 24 (59%) Yes: 33 (48%) Ai=1182 1.540
tid
Useiaoditsalids No: 17 (42%) No: 36 (52%) p=0277 (0.706, 3.361)
=i o
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Nutrition support
started within the first
week after the
admission to hospital

not required (regular
oral food intake
restored)
3 (7%)
total enteral
nutrition through
nasojejunal tube
0(0%)
total enteral
nutrition through
nasogastric tube
2(5%)
combined enteral and
parenteral nutrition

not required (regular
oral food intake
restored)
18 (26%)
total enteral
nutrition through
nasojejunal tube
3 (4%)
total enteral
nutrition through
nasogastric tube
0(0%)
combined enteral and
parenteral nutrition

Xx2=13.294
p=0.021"

1.523
(1.126, 2.060)®
0.143
(0.025, 0.807)¢

25 (36%
14 (34%) (36%)
total parenteral
total parenteral .
nutrition nulrige
20 (29.0%)
17 (415%) ) b
. . without nutritional
without nutritional
" support
suppor
3 (4.3%
5 (12.9%) (43%)

SICU - surgical intensive care unit

X2~ Chi-square test

T- independent samples t-test, U - Mann-Whitney test
*-  significant difference

** - highly significant difference

§- 3 generation cephalosporins plus metronidazole or fluoroquinolones plus metronidazole
© - total parenteral nutrition and no nutritional support in the absence of restoring regular oral food intake were

categories given the highest numerical code in the analysis

L- oral/enteral feeding vs. total parenteral nutrition and no nutritional support

acute pancreatitis in its late phase (7). Modifying factors
which can predict mortality in patients with severe acute
pancreatitis are crucial in the management of this
disease, since their change may improve the outcomes
and reduce the total costs of severe necrotizing acute
pancreatitis (8).

Protective effect of nonsteroidal anti-inflammatory
drugs (NSAIDs) against the death outcome that was
observed in our study is in accordance with recent
reports on effectiveness of these drugs in prevention of
acute pancreatitis after endoscopic retrograde cho-
langiopancreatography (ERCP) (9-11). It has been also
observed in animal studies of acute pancreatitis that
cyclooxygenase (COX) enzyme, especially isoform COX
-2 plays a significant role in early phase of inflammation
in acute pancreatitis (12, 13). Phospholipase A2, the
enzyme, which produces substrate for COX, is also ele-
vated in serum of patients with acute pancreatitis, and

178

may contribute to the development of acute and chronic
complications of this disease (14, 15) through production
of prostaglandins. NSAIDs inhibit the activity of both
COX and PLA2, reducing their catalytic activity and
decreasing production of proinflammatory prosta-
glandins; this effect may prevent the development of
severe form of acute pancreatitis (16, 17).

Although theoretically opioids may increase the
tone of Oddi's sphincter and therefore aggravate the
course of acute pancratitis, this was not confirmed in the
majority of clinical trials. On the contrary, recent studies
have shown that pain in patients with severe pancreatitis
was successfully treated with opioids or the combination
of NSAIL and opioids, without increased risk of
complications or death (18).The use of opioids in pa-
tients with severe pancreatitis decreases the need for
additional analgesia. Recent clinical trials have shown
that the use of opioids in patients with acute pancreatitis

Acta facultatis medicae Naissensis 2016;33(3):173-185



Wea MNpybop

JoKTopcka gucepTtauumja, 2019.

Ivan Praznik; Marko Spasié; Ivan Radosavljevic et al.

Table 2. Crude and adjusted odds ratios of the investigated factors potentially associated with death
in patients with severe acute necrotizing pancreatitis

f e e
Risk factors Crude OR (95% CI) Adjusted OR (95%CI)
Sex (female vs. malce) 1.586 (0.680, 3.698) 20.554 (1.196, 353.361)"

Age

1.035 (1.006, 1.065)"

1.055 (0.980, 1.136)

Multiple organ dysfunction score in the

4213 (2.462, 7.209)"

8.394 (2.204, 31.973)"

first 24 hours after admission to SICU

Type of antibiotic (AB) used
prophylactically

1357 (0.636, 2,896)

1.405 (0.169, 11.708)

Use of non-steroidal anti-inflammatory
drugs

0.638 (0.293, 1.390)

0.057 (0.004, 0.805)"

Type of solution used for intravenous fluid
replacement (crystalloids plus colloids vs.
crystalloids only)

18.947 (6.472, 55.474)"

12.555 (1.150, 137.005)"

Use of 20% albumin

22.615 (7.797, 65.594)"

27.973 (1.741, 449.373)"

Use of opioid analgesics (tramadol vs. no
opioid analgesic was performed)

4.531 (1.965, 10.449)"

1.132 (0166, 7.703)

Use of somatostatin/octreotide

1.540 (0.706, 3.361)

16.069 (1.072, 240.821)"

Nutritional support®

1.523 (1.126, 2.060) *

3.933 (1.118, 13.829)"

only statistically significant association (OR)
statistically and clinically significant association (OR)

o

© - total parenteral nutrition and no nutritional support in the absence of restoring regular oral food intake were

categories given the highest numerical code in the analysis

does not increase the risk of complications of pan-
creatitis, and is without significant adverse reactions
(19). Our study confirmed the results of these clinical
trials, since administration of opioids to our patients did
not increase their chances to die.

The Multiple Organ Dysfunction Score is a
reliable instrument for measuring the level of organ
dysfunction, risk of death and severity of various
illnesses in intensive care units (20). Our results have
shown that higher MOD score within the first 24 hours
of admission was significantly associated with the
occurrence of death due to severe necrotizing AP. This is
not surprising, since severe forms of acute pancreatitis
involve early onset of serious complications and sys-
temic inflammatory svndrome that increase the MOD
score (21). The MOD Score is an extremely useful clinical
tool for risk stratification of patients with acute
pancreatitis, which helps to physicians with deciding to
undertake timely and adequate treatment, which may
save lives of the patients.

The results of recent clinical trials stressed the
positive role of nutritive support in recovery of patients
with acute pancreatitis (22). Our study showed that

witholding ~ oral/enteral feeding when indicated
increases the chances of a patient with severe necrotizing
AP to die. Adequate nutritional status is a crucial
segment of supportive care in patients with severe acute
pancreatitis (20). Parenteral nutrition can lead to atrophy
of intestinal mucosa and disruption of intestinal barrier
in patient with severe acute pancreatitis (23).
Advantages of early introduction of enteral nutrition in
patients with severe acute pancreatitis are numerous.
Enteral nutrition stimulates production of antiinflam-
matory cytokines in intestinal mucosa, increase motility
of gastrointestinal tract and inhibit opportunistic
pathogens (23). It was recently reported that enteral
nutrition provides better regulation of glucose level in
patient with severe acute pancreatitis (24). Hyper-
glycemia in patients with severe acute pancreatitis
isrelated to increased production of oxidative stress
elements and cytokines. Hyperglycemia in patients with
acute pancreatitis enhances the risk of infections and
increase mortality rate (24, 25). The enteral route of
feeding maintain an adequate level of glucose in blood
in patients with acute pancreatitis which gives them
better chances for survival.
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Table 3. Interactions between the factors influencing mortality of patients with severe acute
necrotizing pancreatitis

T s
Risk factors Crude OR (95% CI) Adjusted OR (95% CI)
Only sex (female vs. male) 1.586 (0.680, 3.698) 20.554 (1.196, 353.361)
Only age 1.035 (1.006, 1.065) 1.055 (0.980, 1.136)
Both sex and age 1.009 (0.997, 1.022) 1.022 (1.002, 1.042)*

Only Multiple Organ Dysfunction Score
within the first 24 h of admission to SICU

4.213 (2.462, 7.209)

8.394 (2.204, 31.973)

Only type of solution used for the intravenous
fluid replacement

18.947 (6.472, 55.474)

12.555 (1.150, 137.005)

Only use of albumin

22.615 (7.797, 65.594)

27.973 (1.741, 449.373)

Jointly Multiple Organ Dysfunction Score
within the first 24 h of admission to SICU and
type of solution used for the intravenous fluid
replacement and use of albumin

4.213 (2.462, 7.209)

11.778 (3.057, 45.382)**

Only use of octreotide

1.540 (0.706, 3.361)

16.069 (1.072, 240.821)

Only nutritional support

1.523 (1.126, 2.060)

3.933 (1.118, 13.829)

Both use of octreotide and nutritional support

1.332 (1.059, 1.676)

1.713 (1.120, 2.619)*

*

only statistically significant interaction
** statistically and clinically significant interaction

Somatostatin is a peptide hormone that regulates
the endocrine system and has an inhibitory effect on
production of pancreatic enzymes, which his the main
mechanism for the treatment of AP. The influence of
somatostatin or his analogue octreotide on mortality rate
of severe AP was poorly described in literature, with
controversial results. One study showed that ad-
ministration of somatostatin to patients with severe AP
can modulate immune inflammatory response and
severity of AP, but difference in mortality between
groups of patients with and without somatostatin was
not observed (26). Another study suggested that so-
matostatin is effective, and recommended it for the
treatment of acute pancreatitis (27). On the other side,
there are studies that suggest that octreotide have no
importance in the treatment of severe AP (28, 29). In our
study, patients who received somatostatin or octreotide
had mere chances to die. Although we cannot explain
this deleterious effect of somatostatin, we suggest ca-
utious administration of this drug to patients with severe
AP; Further studies are necessary to establish true effects
of somatostatin on acute pancreatitis.

Intravenous fluid therapy is an important
element of treatment of severe AP. Needs for fluids in
severe AP are increased because of fluid sequestration
and low peripheral tone of blood vessels. Some studies
showed that proper choice of intravenous fluid can
decrease morbidity and mortality in this patients (30, 31).
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Crystalloids are recommended fluids for therapy in
patients with severe form of AP in the first place (32).
According to the literature, the patients who were
treated with cristalloides (normal saline 0.9%) or with a
combination of cristalloides and colloides (hydroxyethyl
starch - HES) had the same death rate (33). Recent
studies showed that the use of HES in ICU in critically ill
patients led to increased rate of renal-replacement
therapy, but at the same time, there was no significant
difference in mortality between patients who received
6% HES or saline (34). Our patients were infused with
normal saline (0.9%), Ringer lactate, and 5 % glucose as
cristalloids, what are the current recommendations, but
also with a combination of cristalloids and colloids
(gelatine and/or hydroxyethyl starch). According to our
results, mortality rate was higher in patients who were
treated with the combination of cristalloids and colloids,
which is opposite to results of some other studies. While
one study showed that the patients who did not receive
aggressive intravenous fluid therapy in the first 24 hours
had greater mortality rate (35), another did not prove
that aggressive fluid therapy improve the outcome of
patients with AP (36); however, in some cases pancreatic
necrosis was prevented by aggressive fluid resuscitation
which probably led to decrease mortality in patients
with severe AP (30).

Albumin was administered to our patients in
order to replace the lost volume or correct hypo-
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albuminaemia, but whether intravenous albumin are
beneficial or deleterious for patients with severe remains
a matter of controversy (37). Some studies showed that
albumin variation in early stage can be important risk
factors for bad prognosis of severe AP (38). Using
albumin in the treatment of severe AP may worsen the
course and outcome of the disease (39), as it was shown
in our study.

The present study has certain limitations that
mainly lie in its design: due to incompleteness of
retrospective data, the influence of some potentially
relevant confounding variables on the observed out-
come, such as existence and severity of chronic
comorbidities, body mass index, etiology of acute pan-
creatitis, previous immunosuppressive therapy or the
use of broad spectrum antibiotics before the onset of
acute pancreatitis, as well as performed modalities of
invasive treatment, could not be precisely assessed and
therefore they were notincluded in the analysis; also, the
cases and controls were not matched for potential
confounders which would give a more accurate
estimation of importance of investigated predictors of
death due to severe necrotizing AP in the risk-set logistic
regression model.

In conclusion, this study suggest that avoidance
of albumin use in the absence of marked hypoalbu-
minemia and use of other colloid solutions in the initial
fluid replacement could be beneficial for patients with
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Ivan Praznik; Marko Spasié; Ivan Radosavljevié et al.

predicted severe necrotizing acute pancreatitis in terms
of reducing the risk of death, even in the cases of an
increased risk according to Multiple Organ Dysfunction
Score upon the admission to intensive care unit. Similar
protective effects may also have an early introduction of
enteral feeding, as well as the use of non-steroidal anti-
inflammatory drugs and avoidance of octreotide use.
However, further investigations, preferably in a pros-
pective manner, are needed to determine the possibility
of generalization of these findings, with an ultimate goal
to improve prognosis of patients with severe acute
pancreatitis and reduce the large overall burden of this
disease on health system and society in general.
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SAZETAK

Cilj ove studije bio je da utvrdi faktore u vezi sa inicijalnom terapijom koji mogu doprineti smrtnom
ishodu kod bolesnika sa teskim nekrotiénim akutnim pankreatitisom i da analiziraju njihov klinicki znadaj,
kao i moguce aditivno dejstvo.

Sprovedena je retrospektivna studija tipa “sludaj-kontrola”, u koju su ukljuéeni svi punoletni
bolesnici leceni zbog teskog nekroti¢nog akutnog pankreatitisa u Klini¢kom centru “Kragujevac” tokom
petogodisnjeg perioda (2006-2010). “Slucajevi” (n=41) su bili bolesnici koji su umrli zbog pomenutog
oboljenja, dok su kontrolnu grupu (n=69) ¢inili bolesnici kod kojih smrini ishod nije zabeleZen. Da bi se
procenila povezanost izmedu potencijalnih faktora rizika i opserviranog ishoda, pomoéu logisticke
regresione analize ra¢unati su sirovi i korigovani unakrsni odnosi Sansi (OR) sapripadajuéim 95% intervalom
poverenja (CI).

Znadajna povezanost sa smrtnim ishodom pokazana je za primenu preparata Zelatina i/ili hidroksietil-
skroba (korigovani OR 12,555; 95% CI 1,150-137,005), primenu albumina (korigovani OR 27,973; 95% CI
1,741-449,373), primenu oktreotida (korigovani OR 16,069; 95% CI 1,072; 240.821) i izostajanje rane enteralne
ishrane (korigovani OR 3,933; 95% CI 1,118-13,829). S druge strane, primena nestroidnih antiinflamatornih
lekova imala je zastitnu ulogu (korigovani OR 0,057, 95% CI 0,004-0,805).

Rizik od smrtnog ishoda kod bolesnika sa teskim nekroticnim akutnim pankreatitisom moze se
znadajno umanjiti izbegavanjem rane primene koloidnih rastvora, albumina i oktreotida, kao i ranim

uvodenjem oralne/enteralne ishrane i primenom nesteroidnih antiinflamatornih lekova.

Kljuéne reci: pankreatitis, akutni nekroticki, faktori rizika, smrtni ishod, albumini
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ABSTRACT SAZETAK

Acute necrotizing pancreatitis (ANP) is a severe form of
acute pancreatitis that is associated with high morbidity and
mortality. Thus, an adequate initial treatment of patients
who present with acute pancreatitis (AP) based on correct
interpretation of early detected laboratory and clinical ab-
normalities may have a significant positive impact on the
disease course.

The aim of the study was to determine patient-and ini-
tial treatment- related risk factors for the development.of
acute necrotizing pancreatitis.

For the purpose of this study a case-control design was
chosen; including adult patients treated for AP in the surgi-
cal Intensive Care Unit (sICUL) of Clinical Center of Kraguje-
vac, from January 2006 to January 2011 The cases (n=63)
were patients who developed ANP, while the controls (n=63)
were patients with AP without the presence of pancreatic
necrosis. The controls were randaomly selected from a study
sample after matching with the cases by age and sex.

Significant association with the development of ANP was
Jound for the presence of comorbidity (adjusted OR 6.611
95%CI 1.185-36.963), and the use of somatostatin (adjusted
OR 7460, 95%CI 1.162-17.833) and furosemide (adjusted
OR 271057, 95%CI 1.996- 56.035) started immediately
upon admission to the SICU.

This study suggests that comorbidities, particularly the pres-
ence of serious cardio-vascular disease, can increase the risk for
development of acute necrotizing pancreatitis. The probability
for the developrent of ANReguld be
s 3 J
of the initial use of loop diuretics and somatostatin.

Key words: acute necrotizing pancreatitis, risk factors,
comorbidity, furosemide, somatostatin

Akutni nekrotizujuci pankreatitis (ANP) je teska forma
akutnog pankreatitisa koja je praéena visokim morbiditetom
i mortalitetom. Adekvatno inicijalno lecenje pacijenata sa
Klinickom slikom akutnog pankreatitisa, koje se zasniva na
tacnoj interpentaciji vano dijagnostikovanih labarotorijskih
i klinickih abdormalnosti, moZe imati znacajan pozitivan
uticaj na tok bolesti.

Cilj ove studije je bio da odredi faktore rizika koji su
povezani sa Stanjem pacijenta i inicijalnim leCenjem na ra-
zvoj ANP.

Izabrana je ,case-control” studija koja je ukljucila odra-
sle osobe koji su ledeni od akutnog pankreatitisa whirurskoj
jedinici intenzivnog lecenja Klinickog centra Kragujevac, u
periodu od januara 2006. do januara 2011. godine. Sluéa-
jevi (n=63) su pacijenti koji su razvili ANB, dok su kontro-
le (n=63) sa akutnim pankreatitisom bez razvoja nekro-
ze pankreasa. Kontrole su slucajno izabrane iz studijskog
uzorka nakon slaganja w polu i starosti sa slucajevima.

Znaclujna povezanost sa razvojem ANP je nadena za
prisustvo komorbiditeta (adjusted OR 6.611 95%CI 1.185-
36.963), inicijalno lecenje somatostatinom (adjusted” OR
7.460, 95%CI 1.162-17.833) i furosemidom (adjusted OR
2710.57, 95%CI 1.996- 56.035) .

Rezultati ove studije ukazuju da komorbiiditet, narocito
prisustvo kardiovaskularnih bolesti moze poveéati rizik za
razvoj ANP. Verovatnoca za razvoj ANP mogla bi se smanjiti
izbegavanjem inicijalne upotrebe somatostatina i diuretika
Hérleove petla.

Kljutne reci: akutni nekrotizujuéi pankreatitis, faktori
rizika, komorbiditet, furosemid, somatostatin.
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ABBREVIATIONS

ANP- Acute necrotizing pancreatitis
AP- Acute pancreatitis

sICU- Surgical Intensive Care Unit
CCK- Clinical Centor of Kragujevac
CRP- C-reactive protein

Pa0, -Arterial oxygen tension

INTRODUCTION

Acute necrotizing pancreatitis (ANP) is an inflamma-
tory response to functional and / or structural damage
to the acini of the pancreas. It is a scvere discase and is
frequently associated with unfavourable outcomes. The
necrosis involves pancreatic parenchyma, peripancreatic
tissuc or both. Approximately 5-10% of patients with acute
pancreatitis develop the necrotizing form of the disease,
with mortality ranging from 8% to 30%. In fact, the devel-
opment of pancreatic necrosis is the most important prog-
nostic factor that imposes a high risk of secondary infec-
tion, multiple organ failure and fatal cutcome.(1.-4.}

The association with the development of acute necro-
tizing pancreatitis and consequent increased mortality rate
has been well established for numerous factors, including
olderage, obesity, signs of systemic inflammatory response
syndrorme, increased levels of creatinine and blood urea ni-
trogen, hyperglycaemia, low serum calcium level, hypoal-
bumirnaemia, high C-reactive prolein level, raised laclate
dehydrogenase level, and pleural effusion at admission to
the hospital. (5.-7.) On the other hand, there are factors
whose role in the development of the necrotizing form of
AP is still controversial. These include: initial use of differ-
cnt modalitics of enteral or parenteral nutrition, need for
early and aggressive fluid replacement, the type of optimal
resuscitative fluid (particularly use of various colloid solu-
tions), and the impact of comorbidity that can be defined
as the presence of one or more additional serious diseases
co-occurring in patients with acute pancreatitis.(7.-8.)

The aim of this study was to investigate the association
of patient- and initial treatment - related factors in patients
admitted to the sICU for acute pancreatitis with the devel-
opment of the necrotizing form of disease, as well as to de-
termine their potential additive effects on the occurrence
of the observed outcome.

MATERJALS AND METHODS

We have conducted a retrospective, observational,
case-control study of 126 adult patients treated for AP at
the surgical Intensive Care Unit (sICU) of Clinical Center
of Kragujevac (CCK), Serbia, during the five-year period
between January 2006 and January 2611. The main crite-
rion for admission to sICU was haemodynamic instabil-
ity that required continuous monitoring. All data were

IL- Interleukin

TPN-Total parenteral nutrition
ENF-«- Tumour necrosis factor alpha
HES- Hydroxyethyl starch

OR- Odds Ratio

CI- Contfidence interval

Di- Degree of freedom

collected through review of the patients’ files. The diag-
nosis of AP was established by the presence of abdominal
pain consistent with the disease and serum amylase and
/ or lipase greater than three times the upper limit of
normal.(1.) The presence of necrosis of the pancreatic
parenchyma or the peripancreatic tissues was diagnosed
by abdominal contrast-enhanced computed tomography
(CECT} and is defined by the presence of nonperfusion
of the pancreatic parenchyma and/or presence of local
inflammatory changes with associated heterogencous
collection of both solid and liquid components.(2.) CT
was performed within at least three days of admission to
the sICU, and a single radiologist retrospectively inter-
preted the CT scans. The study protocol was approved
by the Ethics Committee of CCK.

The group of cases (n=63) consisted of patients who
developed AND, and the controls (n=63) were patients
with AP without the presence of pancreatic necrosis. The
controls were randomly selected from a study sample after
matching the cases by age and sex.

Exclusion criteria were: patients under 18 years of age,
patients who developed acute pancreatitis after an opera-
tion, pregnant women, patients who were referred from
the other hospitals to the sICU of the Clinical Center of
Kragujevac after more than 2 days from the disease onset,
and patients with incomplete data in their medical records.

The variables analysed as potential risk factors for the
development of necrotizing AP included:

a) Comorbidity (including myocardial infarction, con-
geslive hearl faillure, coronary arlery disease, hyper-
tensive heart disease, moderate or severe stage of
chronic kidney failure, liver cirrhosis, peripheral vas-
cular disease, cerebrovascular disease, chrenic lung
disease, moderate or severe liver disease, diabetes,
and malignancy).

b) The levels of blood urea nitrogen, serum creatinine,
blood glucose, arterial oxygen tension (Pa0,), partial
pressure of carbon dioxide (pCOZ), C-reactive pro-
tein (CRP), serum protein, serum albumin, leukocyte
count, heart rate, and the amount of intravenous so-
lutions. These continuous variables were measured
in the first 2 days of after admission to the sECU.

c) The presence of pleural effusion on first day of admis-
sion of a patient to the sICU, diagnosed by chest X ray.
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d) Type of intravenous solution for fluid resuscitation.
Colloids that were used for resuscitation were gelatin
and/or hydroxyethyl starch.

¢) Use of albumin 20% solution,

£) Type of nutritional support started within the first
3 days of admission to the sICU (Nutrison’ solution
for enteral nutritional support was used early if that
could be tolerated; if not, Nutriflex” solution was used
for parenteral nutrition). This variable was divided
into four categories:

1. No need for the nutrition support because regular
oral feeding was resumed

2. Total enteral nutrition,

3. Total parenteral nutrition, and

Combined enteral and parenteral nutrition.

) Initial use of opioid analgesics (tramadol), somatosta-
tin analogue octreotide, parenteral calcium prepara-
tions, and loop diurctics (furosemide).

h) Multiple Organ Dysfunction Score (MOD score} in
the first 24 hours of admission to the sICU.

The differences between cases and controls in the ob-
served numeric {continuous) variables were assessed by
Student T-test for two independent samples or a Mann-
‘Whitney U test (after estimation of data distribution us-
ing Kolmogorov-Smirnov test for normality), while for
categorical variables, Chi-squared test was used. The dif-
ferences were considered significant if probability of null
hypothesis was less than 0.05. To estimate the association
of potential risk factors and the development of necrotiz-
ing AP, crude and adjusted odds ratios {OR) with 95% con-
fidence intervals {95% CI) were estimated using logistic
regression analysis.

RESULTS

Baseline characteristics of the patients with and with-
out necrotizing pancrcatitis, and differences between
them, are shown in Table 1. The differences between the
cases and controls were significant in terms of comorbid-
ity, presence of cardio-vascular disease, the values of the
laboratory tests (CRP, blood glucose, urea, creatinine, se-
rum protein and albumin), presence of pleural effusion and
parameters of initial treatment, such as use of 20% albumin,
use of opioid analgesics, use of furosemide, use of paren-
teral calcium preparations, type of nutritional suppert and
type of intravenous solution used for fluid resuscitation.
There were not significant ditferences for leukocyte count,
pCO, value, heart rate or amount of intravenous solutions.

The resulls of both univariale and multivariate logistic
regression analysis (Cox & Snell R square 0.450, Nagelker-
ke R square 0.600, Hosmer-Lemeshow Chi square 7.639,
df=7, p = 0.392, overall model accuracy of 84.8%) present-
ed in Table 2 suggest that the presence of comorbidity, as
well as initial usc of somatostatin and furesemide, are sig-
nificantly associated with the development of necrotizing
AP. For certain variables, univariate regression models in-
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dicated significant influcnce on the development of acute
necrotizing pancreatitis (see crude ORs in the Table 2).
The variables contributing to development of necrotizing
AP were as follows: level of C-reactive protein, presence of
pleural effusion at admission to sICU, type of solution used
for intravenous fluid replacement, use of opioid analgesics
and nutritional support in initial treatment. The factor that
was associated with protection from the development of
acute necrotizing pancreatitis was the level of serum albu-
min at admission to the siCU. After adjustment all of these
effects were lost {see adjusted OR in Table 2).

The interactions between factors that are likely to have
potential additive effects on the risk of development of
necrotizing AP were also examined. The analysis showed
strong syncrgistic effects for the use of furosemide and so-
matostatin in initial treatment and the presence of comor-
bidity (Table 3).

DISCUSSION

Acute pancreatitis (AP) is an acute inflammation of the
pancreas and adjacent tissue that can potentially be life
threatening. There are two main clinical courses of the AP:
the first is self-limited, mild form of disease, which is expe-
rienced by the majority of patients (approximately 80-85%
of all cases of AP). The second form is severe pancreati-
tis with development of tissue necrosis and is associated
with high morbidity and mortality (approximately 15-20%
of patients suffer from severe, necrotizing pancreatitis).
(9) Necrosis of the pancreas is a consequence of the in-
flammatory process and hypoperfusion due to loss of in-
travascular volume (marked as hacmoconcentration or
increasing haematocrit values). Pancreatic necrosis is an
ideal place for the development of infection, which oceurs
in 40-70% of all patients with necrotizing pancreatitis and
is the primary cause of death in the second ot late phases of
the discase. For these reasons, tracking a patient's progress
early in the disease course and initial aggressive manage-
ment have significant clinical importance, (10)

Our study showed that the presence of certain patient
features {such as the presence of comerbidity), pathologi-
cal laboratory findings and initial treatment were associ-
ated with development of ANP.

It ishas been shown that patients with important relat-
ed comorbidities, especially with chronic cardiovascular
disease, often develop necrotizing pancreatitis. This can be
explained by the fact that in patients with cardiovascular
discase, there is impaired perfusion of alt tissues including
the pancreas, which leads to the development of necrotic
pancreatitis. However, in a study by Uomo et al, related
comorbidity was not associated with the development of
necrotizing pancreatitis. (11)

CRP is an acute phase reactant secreted by hepato-
cytes after stimulation by cytokines [L-1 and IL-6, and its
level is increased in many inflammatory conditions. The
values of CRP peak 72 hours from the onset of pain in AP,
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Table 1. Buseline characteristics of the study patients
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Variable Acute pancrentitis with Acute puncreatitis without Test value and significance of | Crude odds ratios with
neerosis (cases) necrosis {controls) null hypothesis confidcnce intervals (1.96*SE)
Comorbidity Withotet chironic diseases 16 Withos chrovic diseases 29 X}=5.842 2,506
{12.7%) (23%) p=0016 {1180, 5.321)
With any chronic diseases 47 With any chronic diseases 34
(37.3%) 7%}
Chronic cardie-vascular Without chronic cardio- Without chronic cardio- X3 =6,623 2285
disorder vascular disorder vascular disorder P=0.036 (1,169, 4466}
26 (20,6%) 38{30,2%)
With presence of chronic With presence of chronic
cardio-vascular disorder cardio-vascular disorder
36 {29,4%) 25419,8%)
C-reactive pretein (CRP) level | 186.47416.32 116.78£15.89 T=-3,508 1007
at admission to sSICU p=0.003 {1.002, 1.012)
Blood glucoselevel at 2.72=0.65 7.7730,36 U=1462.5 1140
admission to sICU 2=-2.547 (1.028, 1,271}
p=0,011
‘The Ievel of blood nrea 10.00L0.85 6.8410.55 U.1343 1127
nitrogen at admission to sICU Z-.3.013 (1.034,1.229)
p=0.003
Scrwm creatinine level at 195.82430.171 89.90.14.33 U-1304.5 1013
admission in sICU 2--3.203 (1,004, 1.022)
P-0.001
The Ievel of the total secum 53.6511.38 59131120 T-2.926 0931
protein et admissien to sICU p=0.004 (0.885,0.981)
The Ievel of the sexum 26.41£1.15 340711,12 U=559 0.909
albamin at admission to sICU Z--3874 (G856, 0.965)
p=0.060
‘The presence of pleural With pleural effusion With pleural effusion x?=11648 3558
cffusion at admission 37 {20.4%) 16 (14.3%) p=0,001 (1.697, 7.471)
Without plerai cffusion Without pleural effusion
26 {20,6%) 45 (35,7%)
Type of intravenous salution  { onlyerystalioids only crystalloids x* +8.383 2931
used for fleid resuscitation in | 29 (23,0%} 45 (33,75%) p=0004 (1.402, 6.128)
initial treatment
<rystalloids plus colloids crystalloids plus colloids
34 {27.0%) 18 (14.3%)
‘Type of nutritional support in { no need for the nutritional no need for the nutritional X2 =13822 1535
initial treatment suppert support p=0003 (1.133, 2.080)
18 (14,3%) 25 (23%)
total enteral nutriticn total enteral nutrition
4(3.2%) 3 (2,4%)
total parenteral nutrition total parenteral nutrition
18 (14,3%) 25 (19,8%)
combined enteral and combined enteral and
parenteral nutition parcnteral nutsition
23 (18,3%) 6 (4,8%)
Use of albumin 20% solution | Yes Yes x?=15702 0126
in initial treatment 22 (17,5%) 4{3,2%) p=0.000 (0.041, 0.394)
No No
41 (325%) 59 (46,(%)
Use of opioid analgesics in Yes, tramadol Yes, tramado! x° =6,596 2,621
initial treatment 31 (24.6%) 14(13,5%) p=0017 (1.296, 5.516)
No No
32 (25,4%) 46 (2635%)
Use of samatostatin analogue | Yes Yes X7 =6.488 2976
octreotide in initiul trestment | 33 120,2%) 17 ¢13,5%) p=uLUd (14d, 0.205)
No No
30 (23,8%) 6 {35,5%)
Use of calcinm in initial Yes Yes X% =11,003 0.277
treatment 32(25.4%) 14(22,25%) p=0:001 {C.128, 0.599)
No Neo
31 {24.,6%}) 49 (38,9%)
Use of furosemide in initial Yes Yes X* =17.666 5128
treatment 36 28,6%) 13(10,3%) p=0.000 2.332,11.260}
No No
27 21.4%) 50(39,7%)
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Table 2. Crude and adjusted odds ratios of the investigated factors potentially associated with death in patients

with severe acute necrotizing pancreatitis

Risk factors

Crude OR (95% CI)

Adjusted OR (95%CI)

Comorbidity 2.506 (1.180, 5.321) * 6.614 (1.185, 36.963)*
C-reactive protein (CRP) value at admission to the sICU 1.007 (1.002, 1.012)* 1.003 (0.994,1.112)
The value of the serum albumin at admission to the sSICU 0.909 (0.856, 0.965)* 1.057 (0.941,1.188)
The p of pleural effusion at admissi 3.558 (1.697,7.471)* 3.399 (0581, 19.904)
Type of solution used for int: fluid repl t 2.931(1.402, 6.129)* 3.041 (0.551, 16.780)

Use of furosemide in initial treatment

5128 (2.332,11.280)*

10.57 (1.996, 56.035)*

Use of opioids analgesics (tramadol vs. no opioids analgesic was
performed) in initial trcatment

2,621 (1.246, 5.516)*

1.338 (0.231,7.762)

Use of Somatostatin/Octreotide in initial treatment

2,976 (1.414, 6.265)*

7.460 (1162, 47.833)?

Nutritional Support in initial trecatment

1.535(1.133, 2.080)*

0.708 (0.292,1.715)

Multiple Organ Dysfunction Score within the first 24 h of
admission to the sSICU

1.219 (0.967,1.535)

1.009 (0.568,1.791)

* Statistically significant association (OR)

Table 3. Interactions between the risk factors influencing development of ANP

Risk factors

Crude OR (95% CI)

Adjusted OR (95% CI)

Only comorbidity 2.506 (1.180, 5.321) * 6,614 (1.185, 36.963) ks
Only usc of furosemide in initial trcatment 5128 (2.332,11.280) * 10.57 (1.996, 56.035) *
Only use of somatostatin in initial treatment 2,976 (1.414, 6.265) * 7.460 (1.162,47.833) *
Both use of furosemide and comorbidity 4.818 (2.086;11.131) * 16.755 (2.680; 104.771)*
Both use of somatostatin and comorbidity. 3.220(1.342;7.726) * 6.614 (1.059; 35.868) *

* Statistically significant association (OR)

and increased CRP 48 hours after admission to hospital
is good predictor for development of the severe form of
discasc. (12) There are many studies that examined the
predictive value of CRP for the development of acute nec-
rotizing pancreatitis, and thus far, CRP has proven to be
the best predictive marker. Barauskas et al. showed that
palients with a CRP level below 110 mg/] have lower risk
of developing necrotizing pancreatitis. (13) Cardoso et al.
showed that a cut-off level of CRP that may indicate the
development of necrotizing pancreatitis varied between
170 and 190 mg/l. (12) However, multiple cut-off levels
have been described, and a CRP level of 150 mg/L is cur-
rently widely used as the cut-off level for development of
pancreatic necrosis. (14) Our study showed that an in-
creased level of CRP in the first 48 hours from the onset
of discasc is corrclated with the development of pancre-
atic necrosis; the average CRP level of patients with pan-
creatic necrosis was 186 mg/l.

In severe forms of AP, pathological changes in the lung
arc common and arc manifested as functional changes
that are related to a disturbance in gas exchange, leading
to the development of hypoxia and morphological changes
that arc manifested as pleural effusion and/or pulmonary
infiltrates. For a long time, these changes have been con-
sidered significant predictive parameters, and they have
been included among the Ranson, Glasgow, and APACHE
11 criteria. (15) Our study showed that presence of pleural
effusion 24 hours after the admission was associated with

the development of necrotizing pancreatitis, which is in
agreement with findings by Talamini et al. (16)

Haemoconcentration in the carly course of the discase
leads to stasis, thrombosis and eventually pancreatic ne-
crosis. To prevent it, aggressive fluid resuscitation is rec-
ommended early in the course of pancreatitis, and the
quantity of liquid necessary for resuscitation is 2-4 limes
higher (60-160 mL/kg body weight) than the needs of a
healthy person.(17) Two types of fluids can be used for re-
suscitation, which are colloid fluids with large molecules
(hetastarch, dextran 40, and albumin) and crystalloid flu-
ids with added electrolytes (normal saline, Ringer’s, and
lactated Ringer’s solution). Fluid resuscitation begins with
intravenous crystalloid solutions, such as Ringer’s lactate
solution. It has been reported that lactated Ringer’s solu-
tion reduced the inflammatory response in patients with
acute pancreatitis in comparison to normal saline.®® On
the other hand, the combination of crystalloids and col-
loids (hydroxyethyl starch - HES) is also effective, increas-
ing colloid osmotic pressure and diminishing the loss of
fluid in the third space, as well as modulating the inflam-
matory reaction through inhibition of nuclear factor-xB
activation and ncutrophil adhesion and migration.(19)
Our study showed that fluid resuscitation in patients with
ANP was carried out with combination crystalloids plus
colloids because of a high degree of haemoconcentration
and a need [or increased colloid osmolic pressure and de-
creased fluid leakage.
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Acute pancreatitis is characterized by an increased me-
tabolism and thus increasing nutritional needs. The con-
cept of gut rest (prohibiting enteral intake) has not proved
cffective in the treatment of acute pancreatitis; therefore,
total parenteral nutrition-TPN was initially given priority
with the aim to achieve adequate nutritional needs and
to prevent secretion of exocrine pancreas. However, usce
of TPN can increase disease severity, incidence of septic
complication and hyperglycaemia. Early enteral nutrition
through naso-jejunal tube maintains gut integrity, reduces
Lranslocation of bacteria [rom the gut, down-regulates the
systemic immune response, and has many other beneficial
effects, including increased production of anti-inflamma-
tory cytokines by intestinal mucosa, especially 11-10, and
increase of gastrointestinal motility.(20.-21.) Our study
showed that patients with necrotizing pancreatitis re-
ceived a combination of enteral and parenteral feeding due
to increased metabolic needs.

Many studics have reported that hypoalbuminacmia
in the early stage can lead to development of pancreatic
necrosis.(22), Additionally, a lower level of plasma albu-
min in carly stages is associated with high incidence rate
of infection and variation of albumin levels is a significant
risk factor for poor prognosis of patients with severe acute
pancreatitis.(23) We confirmed this, because hypoalbumi-
naernia in the early stage of disease was associated with de-
velopment of necrotizing pancreatitis, and thus, albumin
solution was administered to our patients in order correct
hypoalbuminaemia and to replace lost volume.

Somatostatin is a 14 amino acid peptide that actsas an
inhibitor of growth hormone, as well as gastric, pancreatic,
intestinal secretion, gastrointestinal motility and blood
flow in splanchnic arca. Octreotide is synthetic analogue
of somatostatin that has a much leager half-life and causes
less glucose intolerance than the native hormone.(24) The
initial usc of somatostatin and octreotide was justified by
the traditional concept of resting the pancreas in AP. The
data for use of somatostatin are controversial. Some stud-
ies reported beneficial effects of somatostatin in AP with
fewer surgical complications, decrease in systemic inflam-
matory response {(by decrease IL-6 and TNT-« level) and
improvement in kidney function. (25.) Di Francesko et al.
showed that administration of somatostatin induces ex-
citation of the Sphincter of Oddi and pancreatic outflow
obstruction.(26.) We show here that use of somatestatin in
the early stage of disease was associated with the develop-
ment of necrotizing pancreatitis.

Aggressive lluid resuscitalion s very important in
preventing the development of pancreatic necrosis and is
performed until an adequate urinary volume is achieved.
Use of diuretics before an adequate fluid resuscitation is
achieved can aggravate the disease.(17) We confirmed this
because patients with carly use of diuretics such as furose-
mide more often developed necrotizing pancreatitis.

This study does have the following limitation. The in-
fluence of certain potentially confounding variables on the
development of necrotic pancreatitis could not be estimat-

JoKTopcka gucepTtauumja, 2019.

ed due to incomplete data records (e.g., body mass index,
actiology of acute pancreatitis, use of antibiotics in initial
treatment, and type of cytokines response).

In conclusion, this study suggests that the presence
of comorbiditics, particularly of chronic cardiovascular
diseases, is significantly associated with development of
ANP. Certain laboratory findings such as high levels of
CRP, low values of albumin and presence of pleural effu-
sion could indicate which patients will develop ANP. The
probability for the development of ANP could be reduced
by Lhe avoidance of the inilial use of loop diuretics and
somatostatin.
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SUMMARY

Delirium is a common complication in hospitalized elderly patients suffering from hip fractures. Consi-
dering the growing incidence of delirium, understanding the risk factors for this condition is of great importance.
The preoperative prevalence of delirium is approximately 4.4-35.6%, while postoperative prevalence is even
higher - 4-53.3%. Various studies have shown the multifactorial etiology of delirium arising from a combination
of predisposing and precipitating factors.

The aim of this study was to explore these factors, which can contribute to delirium in patients with
femoral neck fractures. This case control study included 62 patients diagnosed with femoral neck fractures, with
31 cases and 31 controls. Results have shown that the use of sedatives, especially benzodiazepines, and smoking
increase the risk of delirium by five and sixteen times, respectively.
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INTRODUCTION

Delirium is a very common medical complication
among hospitalized elderly patients, covering approxi-
mately 30% of this population (1). It is defined as a
neuropsychiatric syndrome characterized by reduced
ability to focus and maintain attention, the occurrence of
some cognitive changes such as memory loss, disorien-
tation, slurred speech, and the development of perce-
ptual disturbance (DSM- IV) (2). Delirium has an acute
onset and fluctuating course. Recent studies have report-
ed a prevalence of 10-31% on hospital admission and an
incidence of 3-29% during hospitalization (3). Both pre-
valence and incidence are somewhat higher among sur-
gical patients, especially in patients undergoing cardio-
thoracic surgery, urgent orthopedic procedures and ca-
taract surgery, and in intensive care unit patients. The
preoperative prevalence of delirium in patients with hip
fractures is 4.4-35.6%, while postoperative incidence is
somewhat higher, ranging from 4 to 53.3% (4, 5). Elderly
patients with delirium have a higher risk of mortality
after hip fracture (6-8). Considering the growing incide-
nce of delirium, understanding the risk factors for this
condition is of great importance (9). As delirium is very
common in patients suffering from hip fracture and as it
is associated with multiple adverse outcomes, further
research is essential in reducing its incidence (3, 10, 11).
To this end, some risk factors can be prevented and pro-
perly managed.

PATIENTS AND METHODS

This retrospective, clinical, observational case co-
ntrol study was conducted at the Department of Ortho-
pedics, General Hospital Uzice, from April 2014 to
December 2014. The study population comprised pati-
ents potentially diagnosed with hip fracture who were
hospitalized at the department and examined by a con-
sultant psychiatrist because they developed cognitive
impairment and exhibited perceptual disturbances du-
ring hospitalization. Patient inclusion criteria for the stu-
dy were hip fracture and delirium, as diagnosed by a
psychiatrist (for cases). Patient exclusion criteria inclu-
ded psychosis, major depression, bipolar disorder, psy-
cho - organic syndrome or dementia on hospital admis-
sion, as well as cognitive deficit with no specific diagno-
sis made on admission. The study population initially
included patients with delirium diagnosed by a psychi-
atrist right after hospital admission, in the period from
April 2014 to December 2014. During the study period, a
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total of 43 patients were diagnosed with delirium. Twe-
Ive patients were excluded from the study. The control
group consisted of patients without delirium admitted
to the Orthopedics Department during the study period.
Study data were collected from patients’ medical reco-
rds. Data from nursing admission charts included pati-
ent demographic data (age, gender), mental state on ad-
mission, symptoms of pain, visual and hearing im-
pairments, previous habits (smoking and alcohol con-
sumption), comorbidities (cardiovascular diseases, pre-
vious psychiatric diseases, diabetes mellitus), cognitive
deficit, patient’s drug compliance, psychiatric report, la-
boratory test results, operative and anesthesiology repo-
rts, type of anesthesia, therapy administered during and
before hospitalization, and clinical outcome. Twelve
non-eligible patients with confirmed diagnoses other
than hip fracture were excluded from the study popu-
lation (43 patients). During the same study period, 31
controls without delirium were obtained from the data-
base of the Orthopedics Department. Cases and controls
were matched by age and gender. Standard descriptive
statistics was used for all continuous variables, described
as means and standard deviations. Categorical variables
were presented as percentages. T-test for independent
samples compared continuous variables between two
groups (with and without deliriumy), and the Chi-square
test was used for assessing the significance of difference
in categorical variables between the two study groups.
Associations between delirium and erythrocytes, hae-
moglobin, senility, former benzodiazepine use, smoking
and age were analyzed using a logistic regression. The
Backward Wals with Stepwise Deletion approach was
used.

RESULTS

During the study period, a total of 125 patients
diagnosed with hip fracture (dg. ICD - 10; $72.0; 572.1)
were hospitalized at the Orthopedics Department. Of
this number, thirty-one patients were examined by a
psychiatrist as they had delirium symptoms (disorien-
tation, agitation and hallucination) (n1). Delirium inci-
dence was 25%. The mean age of patients with delirium
was 81.8 + 6.1 (45% were males and 55% females). In the
group of patients without delirium (n2 = 31), mean age
was 79.8 + 5.8 (45% men and 55% women). The results
on continuous variables are shown in Table 1. A stati-
stically significant difference between groups was found
for the levels of plasma erythrocytes (p - 0.019) and he-
moglobin (p - 0.048).

Most patients had concomitant diseases, such as
hypertension — 46 (62), cardiomyopathy 29 (62) and
diabetes mellitus 9 (62). Frequency was similar in both
groups of patients. Statistical significance between gro-
ups was also found in former benzodiazepine use
(p-0,019) and senility (p - 0,001) (Table 2).

50 Acta facultatis medicae Naissensis 2018; 35(1):49-57



Wea MNpybop

Variables including erythrocytes, hemoglobin, se-
nility, gender, former use of benzodiazepines and smo-
king were analyzed using the logistic regression model.
Table 3 presents variables which greatly contribute to
the incidence of delirium: erythrocyte level (OR = 0.18;
95% CI = 0.04 - 0.75), smoking (OR = 16.48; 95% CI=1.43
—189.82) and former use of benzodiazepines (OR = 5.13;
95% CI = 1.47 — 17.87). The occurrence of delirium was
not correlated with gender, hemoglobin level, and
senility.

DISCUSSION

Delirium has a multifactorial etiology, arising
from a combination of predisposing and precipitating
factors (12). The most common predisposing factors for
delirium are age, male gender, dementia, depression,
hearing and vision impairments, dehydration, malnu-
trition, polypharmacy (with psychoactive drugs), alcohol
addiction, and comorbidities (13, 14). In the present stu-
dy, the associated diseases (hearth insufficiency, hyper-
tension and diabetes) did not lead to delirium, probably
due to low statistical power.

The most common precipitating factors include
comorbidities (e.g. infections), iatrogenic complications,
metabolic disturbance, some neurological conditions
(acute stroke), surgery, drugs (benzodiazepines, narcotic
analgesics, drugs with anticholinergic activity) (15). Un-
controlled pain is an another potential precipitating fac-
tor (16). Side factors such as admission to the ICU,
physical activity restriction, and bladder catheterization-
are additional precipitating factors (17). Various studies
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have shown the multifactorial background of delirium.

Apart from age, previous cognitive defects are the
most frequently confirmed risk factors (18-21). The
pathophysiology of delirium is still unknown, although
there is some evidence indicating delirium as a condition
of neurotransmission interruption, inflammation, and
acute stress reaction (1).

Smoking is among variable risk factors for deli-
rium. The explanation for the smoking effect lies in acute
nicotine suspension following admission to hospital or
ICU (22, 23). Studies have suggested that neurotrans-
mitter secretion disorder is an underlying cause of deli-
rium. This disorder is due to various factors such as sys-
temic inflammatory response, acute stress reaction, me-
tabolic disorders and psychoactive substance abuse (24).
Another mechanism supposed to contribute to delirium
is acetylcholine deficiency in the central nervous system
(25). The relative deficiency of nicotine also plays an
important role as chronic exposure to nicotine causes
down-regulation and desensitization of nicotine acetyl-
choline brain receptors, leading to a withdrawal syn-
drome (26).

Nicotine withdrawal and delirium share some
characteristics, such as confusion, agitation and irritabi-
lity. Moreover, symptoms during nicotine withdrawal
are most intense in the first week, and can last for 2-4
weeks, thus overlapping with the onset of delirium,
which is diagnosed after hospital admission or a few
days after surgery (27, 28). Some clinical trials have been
conducted to investigate whether smoking is a risk
factor for delirium.

Table 1. Results on continuous variables

Patients Patients
: with without p-value
"VEBIE delirium delirium (& test)
(n1=31) (n2=31)
Age (median + SD) 81.8+6.1 798458 0.204
Leukocytes (median = SD) 97+25 9.7+£28 0.942
Erythrocytes (median +5D) 40x04 43+£04 0.019
Hemoglobin (median + SD) 11.73.4:2:9 1252:#:2.9 0.048
Hematocrit (mediana + SD) 36.5+45 379+43 0.217
Urca (median + SD) 8.6+38 86435 0.943
Creatinine (median + SD) 78.3+356 80.1£31.7 0.837
Glycemia (median = SD) 72430 73x21 0.892
Sodium (median + SD) 1412 5.7 13524253 0.206
Potassium (median + SD) 44+05 4109 0.136
Hospital stay (median = SD) 13.2453 13.2+43 0.979
B
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Table 2. Statistical difference between groups
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Patients Patients p-value
Variable with without (Pearson Chi-
delirium (%) delirium (%)  Square test)
P male 14 (45%) 14 (45%) —
female 17 (55%) 17 (55%)
first 24h 24 (78% 27 (87%,
Fracture AGEfon 4 oh 6 ((19%)) 3 (10%)) 0.555
admission day
more than 72h 1(3%) 1(3%)
Pain present 27 (87%) 27 (83%) 0722
not present 4 (13%) 3 (10%)
.. normal 21 (68%) 21 (70%)
Wisien defected 10 (32%) 9 (30%) '
. normal 21 (68%) 24 (80%)
Heating defected 10 (32%) 6 (20%) 0425
Smoking no 24 (77%) 29 (97%) 0.065
yes 7 (23%) 1(3%)
Alcohol yes 7 (22%) 3 (10%) 0327
consumption no 24 (78%) 27 (90%) )
Admission state of no disorder 28 (90%) 29 (93%) 0.641
awareness disorder 3 (10%) 2 (7%) )
present 7 (22%) 2 (6%)
Senility not present 16 (52%) 29 (94%) 0.001
no data 8 (26%) 0 (0%)
none 6 (19%) 2 (6%)
hypertension 6 (19%) 11 (36%)
Cardiovascular Segpeslansion and 15 (49%) 14 (45%)
diseases cardiomyopathy 0.320
other
cardiovascular 4(13%) 4 (13%)
diseases
Former use of yes 17 (55%) 7 (23%) 0.019
benzodiazepines no 14 (45%) 24 (77%)
Previous minor yes 6 (19%) 1 (3%) 0.108
psychiatric diseases  no 25 (81%) 30 (97%) )
no therapy 6 (19%) 1 (3%)
<3 drugs 11 (36%) 10 (32%) .
Polypharmacy 0.026
3-5drugs 1 (3%) 8 (26%)
> 5 drugs 13 (42%) 12 (39%)
. yes 28 (90% 31 (100%
Operation 3\ = 7 ((10%)) T ) 0237
none 3 (10%) 0 (0%)
Anesthesia regional spinal 20 (65%) 24 (77%) 0.180
general anaesthesia 8 (25%) 7 (23%)
recovered 10 (32%) 30 (97%)
Outcome partly recovered 17 (55%) 0 (0%) 0.000
death 4(13%) 1 (3%)
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Table 3: Variables highly contributing to delirium

Variable “““g;smd 95% CI adi(')‘;ted 95% CI
Erythrocyte level 0.25 007-0.83 018 0.04-0.75
Smoking 8.45 0977363 16.48 1.43-189.82
i:;‘:;:i sz: °fnes 416 1.38 - 12,50 513 1471787

* = e ]

Different results have been reported. In a meta-
analysis, it was hypothesized that active smoking is an
independent risk factor for delirium in hospitalized and
intensive care unit patients (29). The analysis covered 14
cohort studies involving the study population of surgical
and ICU patients. Delirium incidence was 9-52%, while
the prevalence of active smoking was 9-44%. In one of
six studies, smoking was an independent risk factor for
delirium in patients undergoing coronary bypass sur-
gery (OR = 4.19, 95% CI = 1.35-13.05; p = 0.019) (30). A
recent study testing patients with knee or hip arthro-
plasty has found no significant effect of the presence of
smoking on the onset of delirium (31). The results of the
present study have shown that smoking is a significant
risk factor (OR = 16.48, 95%CI = 1.43— 189.82), with widc
confidence intervals.

Benzodiazepines affect delirium probably thro-
ugh their basic action mechanism. These drugs potenti-
ate the inhibitory activity of GABA in the central ner-
vous system, thus inducing slow-wave sleep disorders
and, hence, nervous system depression and delirium.

In the literature, there are a few studies which
have evaluated the correlation between benzodiazepine
use and delirium (32-37). Significance was found in only
four studies. In one of them, an increased risk of deli-
rium was strongly correlated with the daily benzodia-
zepine dosage in the range of 1.83 —14.75 mg (OR= 3.3,
95% CI = 1.31-8.04). (38). In the second study, results
were similar (OR = 2.1, 95% CI = 1.26 — 3.53) (39). The
findings of the third and fourth study have shown an
increased risk associated with the use of long acting and
short-acting benzodiazepines. Results were as follows:
OR =26, 95% CI = 1.1-6.5 for long-acting drugs (37) in
the third study, and OR = 0.53, 95% CI = 0.32-0.89 for
short-acting drugs and OR = 0.12, 95% CI = 0.03-0.50 for
long-acting benzodiazepines in the fourth study (36, 40).
Given the abovementioned results, benzodiazepines are
not recommended for patients who are at risk of deli-
rium (40). The same results were obtained in this study
(OR =513, 95% CI = 1.47 -17.87).

Although less frequently confirmed, anemia is
another risk factor for delirium (41). Accordion to WHO
definition, anemia is considered when hemoglobin level
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is less than 130g/l for men and less than 120g/l for
women (42). Hematocrit level can also be used to define
ancmia (39% for men and 36% for women) (43). In ad-
dition to causing delirium, anemia can lead to many
other side effects, such as increased blood transfusion
requirement, decreased physical activity, increased risk
of infections, longer hospital stays, and increased mor-
tality. The main reason for delirium risk is that anemia
reduces the oxygenation of the central nervous system.
The prevalence of anemia in patients with hip fracture is
50% (43). In critical condition and trauma patients, ane-
mia is the result of two fundamental processes: shorten-
ing of the life span of erythrocytes in the circulation and
reduced production of red blood cells. Causes of
shortened erythrocyte life span are hemolysis, phle-
botomy losses, leakage at the site of injury, invasive pro-
cedures, gastrointestinal bleeding. Reduction in erythro-
cyte synthesis occurs due to nutrient deficiencies and
systemic inflammation. Systemic inflammation involves
the secretion of various pro-inflammatory cytokines
which reduce both erythropoietin production and the
ability of erythroblasts to incorporate iron (42, 44, 45).
Not many studies have dealt with the correlation bet-
ween erythrocyte levels and delirium. The results of the
present study have suggested that patients with deliri-
um have significantly lower erythrocyte levels compa-
red with patients without delirium (OR = 0.18, 95% CI =
0.04 — 0.75). Further rescarch is needed to confirm the
effect of low erythrocyte levels on delirium in patients
with hip fracture.

CONCLUSION

This study has shown that the main risk factors
for delirium in patients with hip fracture are smoking,
former use of benzodiazepines, and low erythrocyte
levels. Considering the high incidence of this complica-
tion in hospitalized patients and the multitude of risk
factors, further investigation is needed in order to over-
come the limitations of this study and provide the most
valid data about delirium in this vulnerable population.
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Faktori rizika za nastanak delirijuma kod starih bolesnika
sa prelomom vrata butne kosti
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SAZETAK

Delirijum je veoma Cesta medicinska komplikacija kod starijih hospitalizovanih bolesnika. Posle preloma
kuka je jedna od najéescih, sa rastu¢om prevalencijom preoperativno 4,4%-35,6%i incidencijom postoperativno 4-
53,3%. Razli¢ite studije su pokazale multifaktorijalnu prirodu delirijuma kao kombinaciju predisponirajucih i
precipitirajucih faktora. Cilj studije bio je da istraZi navedene faktore koji uti¢u na pojavu delirijuma kod
bolesnika sa prelomom vrata butne kosti. Ova studija tipa slucaj/kontrola je ukljuéila ukupno 62 bolesnika sa
prelomom vrata butne kosti, od kojih je 31 razvio delirijum. Pokazalo se da prethodna upotreba benzodiazepina i
pusenje povecavaju rizik od nastanka delirijuma za 5, odnosno 16 puta.

Kljucne reci: prelom kuka, delirijum, faktori rizika

A\cta facultatis medicae Naissensis 2018; 35(1):49-57



Wea MNpybop

Acta Polonize Pharmaceutica — Drug Research, Vol. 75 No. 6 pp. 1439-1445, 2018

DOI: 10.32383/appdr/90828

JoKTopcka gucepTtauumja, 2019.

ISSN 0001-6837
Polish Pharmaceutical Society

FACTORS ASSOCIATED WITH ESTIMATE OF HIGH TERATOGENIC RISK
IN FEMALES EXPOSED TO ANTI-INFECTIVE AND ANTI-INFLAMMATORY

DRUGS DURING PREGNANCY

IVA GRUBOR'*, LIILTANA NIKOLIC!, DETANA RUZIC ZECEVIC'2, DRAGAN MILOVANOVIC?2,

MARKO FOLIC', NIKOLA ROSIC?, VESELA RADONJIC!
and SLOBODAN M. JANKOVIC:=

'Faculty of Medical Sciences, University of Kragujevac, Serbia
*Clinical Pharmacology Department, Clinical Center Kragujevac, Serbia

Abstract: Considering that a small number of drugs are completely safe for use during pregnancy, the right
choice and adequate risk assessment are extremely important. The aim of this sudy was to analyze factors asso-
ciated with the estimation of high teratogenic risk (as judged by clinical pharmacologist) in pregnant females
who were prescribed anti-infective drugs or mild analgesics. A cross-sectional study included 284 pregnant
women who came for an advice about teratogenic risk to clinical pharmacologist in Clinical Centre Kragujevac,
Serbia during the pericd from 1997 to 2012. All of the included pregnant women were prescribed mild anal-
gesics and/or anti-infective drugs during the first 3 months of pregnancy. The data were collected from patient
files and by phone interviews. Clinical ph logi: i d the risk of icity as “high” in preg-
nant females who were using tetracyclines or propionic acid derivatives. Disorders of development reported by
mothers during phone interviews were associated with cephalosporin use during the first 3 months of pregnan-
cy, while miscarriages or abortions happened more often in women who used a tetracycline. Estimate of risk
from congenital anomalies after use of drugs during pregnancy, which makes clinical pharmacologists as part
of their routine healthcare services, depends on the amount of published data about previous experiences with
specific drugs during the first 3 months of pregnancy.

Keywords: pregnancy, drugs, risk of teratogenicity, risk estimation

Almost all drugs used during pregnancy, even-
tually get access to fetal circulation, because placen-
ta is not behaving as significant barrier for drug
transfer. Putting it this way, all drugs are potential-
ly, and some definitely, teratogen and/or toxic to
fetus (1, 2). Approximately 2-3% of cases of
intrauterine development disorders are caused by
drugs prescribed during pregnancy (3, 4, 5). A study
has shown that around 86% of all pregnant women
take at least one drug during pregnancy and 36% of
them do that in the first trimester (6).

The safest scenario for pregnant woman is to
avoid medical treatment, if possible. In case of acute
or chronic condition, certain principles of drug use
during pregnancy should be followed (1. 4. 5) FDA
had only roughly categorized drugs in five groups
(A, B, C, D, and X) according to their potential to
caused fetal damage (1, 4, 5). Considering that a
small number of drugs are completely safe for use
during pregnancy (group A), the right choice and

# Corresponding author: e-mail: iva.grubor@gmail.com

risk assessment are extremely important. In this
process, clinical pharmacologists (CPs) are often
consulted. However, only a few studies dealt with
risk estimate that was made by CPs. In one of them,
results have shown a great discrepancy in assessment
between general physicians or specialists other than
CPs, who just followed FDA recommendations, and
clinical pharmacologists. Risk estimate was similar
in only 28% of pregnant women, including 9% of
those with high risk (FDA category X) (7).

The risk assessment must be made on individ-
ual bases considering dose, route of administration,
length of therapy, drug’s pharmacokinetics and
pharmacodynamics, as well as the period of gesta-
tion when the drug was nsed. FDA classification is
rather imprecise and of little help to practicing
physicians when they have to give concrete advice.
Clinical pharmacologists are the most adequate
health care professionals for this job. although they
are few in numbers (7).
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Anti-infective drugs and mild analgesics are fre-
quently prescribed to pregnant females. Apart from
beta-lactams and acetaminophen (7, 8), all other
drugs from these two groups bear certain teratogenic
risk and should be used with caution, only when it is
absolutely necessary (9, 10, 11, 12, 13). Anti-infec-
tive drugs and mild analgesics are generally used for
acute pain and infection during the first trimester
when patients usually don’t know that they are preg-
nant. Studies have shown that 37% of pregnant
women in the first 36 weeks take acetaminophen,
while 23% of them use ibuprofen (14). Use of anti-
infective drugs is also frequent: 37% of pregnant
women take oral anti-infective agents once or sever-
al times during the pregnancy. Twenty-one percent
of them use this drug for urinary tract infection and
21% for respiratory infections (15).

The aim of this study was to analyze factors
associated with estimation of high teratogenic risk
(as judged by the CPs) in pregnant females who were
prescribed anti-infective drugs or mild analgesics.

PATIENTS AND METHODS

We conducted a cross-sectional study of the
population which included 751 pregnant women
who came for an advice to clinical pharmacologist
in Clinical Centre Kragujevac, Serbia during the
period from 1997 to 2012, and were recorded in
archive of the Clinical Pharmacology Department.
We included in our study only those pregnant
women who were taking mild analgesics and/or
anti-infective drugs (n = 284). Among the included
women, those who agreed were interviewed by
phone (n = 91), at least three years after the deliv-
ery. The following data were collected from the
interviews: employment status, level of education,
outcome of the pregnancy when they were advised
by a clinical pharmacologist (artificial abortion,
spontaneous abortion or delivery), the child weight
at birth, time and mode of delivery, number of
spontaneous and artificial abortions, number of
children, prophylaxis with folic acid, presence of
congenital anomalies or any kind of development
disorder. The data aboul diugs used during preg
nancy, week of gestation when the drugs were used,
their dosage and duration of therapy and advice
given by clinical pharmacologists (advice to change
therapy, assessment of basal, moderate or high risk,
or else) were collected from the patient files
archived in Clinical pharmacology department,
Clinical Centre Kragujevac. Pregnant females who
came for advice before taking a drug were exclud-
ed from our study.

The study was approved by the Ethics
Committee of Clinical Center Kragujevac, and it
was conducted according to the principles of the
Declaration of Helsinki on human experimentation.

Statistics

Standard descriptive statistics were used to
describe the study population, its characteristics, and
exposure to anti-infective drugs and mild analgesics.
Mean and standard deviation was calculated for all
continual variables, while percentages were used to
express the values of categorical variables.
Difference between subgroups in values of continues
variables was tested by nonparametric Man-Whitney
U test, while differences in frequencies were tested
by Chi-square test. The differences were considered
significant if p < 0.05. Logistic regression was used
to analyze the influence of independent and con-
founding variables on the study outcomes. At first,
univariant logistic regression was performed for each
variable and the multivariant logistic regression
model was then constructed assessing the influence
of each variable after adjustment for other variables.

RESULTS

Between 1997 and 2012, in total 751 pregnant
women came to Clinical Pharmacology Department
in Clinical Center Kragujevac for advising after tak-
ing drug therapy during pregnancy. Out of that pop-
ulation, 284 patients (38%) were taking some mild
analgesic or anti-infective drug (during the study 91
of them were interviewed by phone and 193 were
analyzed based on the file data only).

Mean age was similar (p = 0.1) in both groups,
28.0 + 5.5 years in the interviewed group (n = 91)
and 27.8 + 5.0 years in the non-interviewed group (n
= 193). Gestational age in the moment of taking an
analgesic and/or anti-infective was 10.5 + 7.3 weeks
for the non-interviewed group and 10.6 + 7.1 weeks
for the phone-interviewed group: p = 0.988. One or
more anti-infective drugs was taking 85% of women
in the study, and one or more analgesics was taking
15% of participants.

Among the females who weie phone-inier
viewed, 91.2% of prescribed drugs were taken for
infections (mostly respiratory and urinary) and 8.8%
for analgesia. In the non-interviewed group 95.8%
of drugs were prescribed for infection and 4.2% for
analgesia.

In total 67% of study participants were using
anti-infective drugs and/or mild analgesics during
teratogenic period. Average length of the prescribed
therapy was 5.7 + 3.7 days in the phone-interviewed
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group and 11.5 + 7.3 days in the non-interviewed
group, (p = 0.188). Pregnant women came for
advice and risk assessment after taking one (65%) or
more drugs (35%). Table 1 shows which anti-infec-
tive and anti-inflammatory drugs were used.

Phone-interviewed women

Multivariate logistic regression was made to
analyze the effects of variables on probability that
clinical pharmacologist would assess the risk of con-
genital anomalies or fetal toxicity as “high” in the
group of phone-interviewed women (n = 91).
Backward Stepwise Deletion method was used to
find the optimal model (Cox Snell R squarev=
0.056, Nagelkerke R Square= 0.113). The logistic
regression model described the decision with the
following equation: log(odds) = -1.466 +
3.285%tetracycline + 20.888*teratogenic period.

The other analyzed outcome in the group of 91
phone-interviewed pregnant women was presence of
any developmental disorder in the offspring. The
analysis showed that among the included variables
only use of cephalosporins had a significant influ-
ence on this outcome. Backward Stepwise Deletion

method was used to find the optimal model (Cox Snell
R square = 0.056, Nagelkerke R Square = 0.113). The
logistic regression model described the developmental
disorder probability with the following equation:
log(odds)= 0.693 + 1.806*cephalosporins.

The third outcome analyzed in the phone-inter-
viewed women was composite of miscarriage or
artificial abortion. It was under significant influence
of both tetracycline prescribing and assessing terato-
genic risk as “high”. Backward Stepwise Deletion
method was used to find the optimal model (Cox
Snell R square = 0.089, Nagelkerke R Square =
0.16). The model of logistic regression was described
with the equation: log(odds) = 0.431 + 0.353*tetra-
cycline + 1.658 * assessing teratogenic risk as "high”.

Non-interviewed women

In the group of 193 pregnant women who were
not phone-interviewed assessing the risk of congeni-
tal anomalies as “high” by CPs was also analyzed as
categorical outcome using logistic regression. The
variables included in the regression were the use of
tetracycline, aminoglycoside, a quinolone, propionic
acid derivative, and any drug use during teratogenic

Table 1. Use of anti-infective drugs and mild analgesics in the study sample.

Drug group or All pregnant women Pregnant women interviewed by
individual drug (n=284 phone (n =91)

Penicilins 34 (17.9%) 12 (13.2%)
Cephalosporins 39 (20.5%) 12 (13.2%)
Tetracyclines 31(16.3%) 21(23.1%)
Macrolides 27 (14.2%) 12 (13.2%)
Clindamycin and lincomycin 11 (5.8%) 8 (8.8%)
Aminoglycosides 50 (26.3%) 16 (17.6%)
Quinolones 21 (11.1%) 11 (12.1%)
Glycopeptide antibiotics 1(0.5%) 0 (0%)
Metronidazole 18 (9.5%) 4 (4.4%)
Sulfonamides 11 (5.8%) 3(3.3%)
Fosfomycin 2(1.1%) 7(1.7%)
Antivirals 0 (0%) 1(1.1%)
Antifungals 16 (.49 7(1.7%)
Anti-parasitic drugs 3 (1.6%) 0 (0%)
Acetylsalicylic acid 10 (5.3%) 2(2.2%)
Propionic acid derivates 25 (13.2%) 13 (14.3%)
Acetaminophen 6 (3.2%) 8 (8.8%)
Acetic acid derivates 13 (6.8%) 9(9.9%)
Oxicams 3 (1.6%) 1(1.1%)
Pirazolones 7 (3.7%) 4(4.4%)
Nimesulide 0(0%) 1(1.1%)




Wea MNpybop

1442

period. Backward Stepwise Deletion method was
employed to find the optimal model (Cox Snell R
square = 0.215, Nagelkerke R Square = 0.323). The
model was described with the following equation:
log(odds) = -3.505 + 2.013*tetracycline + 1.113*ami-
noglycoside + 1.355*quinolones + 1.117*propionic
acid derivate + 1.179*drug use in teratogenic period.

In Table 2 the adjusted odds ratios from logis-
tic regressions for the study variables according to
the three major outcomes are listed — assessing ter-
atogenic risk as “high”, disorders of development
and composite of abortion or miscarriage. The
included variables were preterm delivery, previous
spontaneous miscarriage or abortion, use of anti-
infective and anti-inflammatory drugs during preg-
nancy, drug use during teratogenic period, use of
folic acid for prevention of neural tube defects, preg-
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nancy outcomes and assessing teratogenic risk as
“high” by the CPs (only when developmental disor-
ders and composite of abortion or miscarriage are
considered as outcome i.e. dependent variables).
The odds ratios for assessing teratogenic risk as
“high” as the outcome were high in pregnant
females who were using tetracyclines (even higher
in phone-interview group) and quinolones (higher in
non-interviewed group). The most surprising result
was very high odds ratio (OR = 1323 (2.07 -
84.64)) for disorders of development while taking
cephalosporins during pregnancy.

DISCUSSION AND CONCLUSIONS

Our study showed that rating of teratogenic
risk as “high” by the CPs was associated with use of

Table 2. The adjusted odds ratics for variables grouped according to the study outcomes. The cells are left empty if the value could not be
calculated due to small numbers. Some of the variables were omitted completely from the table, because they were either of rare occur-
rence (e.g. preterm delivery) or present in all women (e.g. use of folic acid), so it was not possible to calculate ORs and include them in

logistic regression.

Assessing ter: A ing genic [Disorders of development | Composite of abortion
Variables risk as “high” (phone-| risk as “high” (non- (phone-interviewed or miscarriage (phone-
interviewed women) | interviewed women) patients) interviewed patients)
(OR uete) (OR ysjuptea) (OR 55100) (OR wustea)
Previous 0.538 / . E
miscarriage(s) (0.054 5.35) (0.045 -5.324) (0.083 —7.923)
Previous 0.211 / 1.986 1.999
abortion(s) (0.015  3.008) (0.296 13.323) (0.307 12.998)
Use of / 0.670 3.294 /
penicillin (0.204 2.199) (0448 24.202)
Use of 1.896 1.609 13.235% 1.101
cephalosporine (0.343 — 10.485) (0.569 —4.548) (2.069 — 84.639) 0.19 6.39)
Use of 16.405* 9.905* 0.985 2,671
tetracycline (4.71 - 57.132) (3.807 — 25.768) (0.15 6.483) (0.716  9.966)
Use of 1.759 2.649* 0.977 0.351
aminoglycoside (0.299-10.356) (1.155 - 6.075) (0.156-6.13) (0.038 — 3.269)
Use of 0.403 4.448* 2.07 1.747
quinolones (0.031 5.294) (1.457 - 13.573) (0.168 — 25.477) (0.277 - 11.017)
Use of propionic 0.169 1.785 0.754 2.706
acid derivates (0.011 - 2.602) (0.671 —4.749) (0.092 - 6.162) (0.346 - 21.158)
Use of 0.456 0.307 2.058 0372
paracetamol M.M0  7.182) (002R  2307) 0241 17.613) 0022 A.152)
Use of acetic 2.392 0.965 2408 /
acid derivatives (0.353 - 16.206) (0.236 - 3.95) (0.328 - 17.658)
Use of 6.722 1.29 2.662 4.559
pyrazolone (0.24  83.188) (0.217  7.653) (0.154  46.134) (0.273  76.079)
Any drug use during / 4.379% 2.14 1.005
teratogenic period (1.595 - 12.018) (0.358 — 12.785) (0.145 - 6.975)
Assessing teratogenic / / 0.555 5.728*
risk as “high” (0.055 - 5.585) (1.114 — 29.466)

*significant adjusted OR according to logistic regression at p < 0.05
2 il ] 8 & P
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certain anti-infective drugs with known teratogenic
effects (tetracycline, aminoglycoside and quinolo-
nes), especially when used early in pregnancy (i.e.
during teratogenic period), while use of mild anal-
gesics (non-steroid anti-inflammatory drugs) was
not considered to generate “high” teratogenic risk.
Rating of teratogenic risk as “high” by the CPs (and
consequent communication of the risk to pregnant
women) significantly increased chances of artificial
abortion or miscarriage. Besides, our study also
showed a significant association of cephalosporin
use during pregnancy with increased chances of dis-
orders of development.

Discrepancy in teratogenic risk assessment
between CPs and general practitioners (or specialists
other than CPs) who rely only on FDA classification
was found in several studies. In the work of Erdeljic
et al. the risk assessment made by clinical pharmacolo-
gists had much better positive predictive value than
the FDA classification, especially within the high-
risk group. Negative predictive values were similar
for both FDA classification and advise by a CPs (7).

This was a reason why in our study we used
risk assessment by adequately trained healthcare
professionals like CPs, instead relying only on the
FDA classification. Many other studies also pointed
that this classification oversimplifies the decision-
making process, is often misinterpreted or misused,
(16) and in combination with lack of information or
not being aware of reliable sources of information, it
may lead to overestimation of the risk by healthcare
professionals other than CPs. In one study, e.g.
majority of participants believed that more than 30%
of drugs were teratogen or toxic to the fetus. Main
reason for overestimation of risk was probably fear
of litigation but unrealistic estimate of risk will
influence decision-making of pregnant woman and
may generate unnecessary worrying. Pregnant
females in this scenario may choose to discontinue
an essential drug or terminate perfectly normal preg-
nancy [16]. Our study confirmed that rating risk of
teratogenicity after drug use during pregnancy as
“high” increases chances that pregnant woman will
decide to terminate pregnancy artificially. There-
fore, estimaling the 1k of eratogenicily as precise
as possible is absolutely essential, and clinical phar-
macologists should be certainly involved.

A number of pregnant women taking medica-
tions more than doubled over the past 30 years.
Statistics nowadays shows that approximately nine
out of ten women take at least one medication dur-
ing pregnancy (16). In several studies, the most fre-
quently used drugs during pregnancy were anti-
infective drugs, analgesics, drugs for gastrointesti-

nal problems and drugs used for the treatment of
psychiatric disorders (17, 18). Uncontrolled use of
OTC drugs during pregnancy is also a problem, as it
seems that more than 90% of pregnant women take
either a prescription or over-the-counter medication
(19, 20).

Our results did not show that non-steroid anti-
inflammatory drugs were associated with the assess-
ment of teratogenic risk as “high”. In the study of
Nezvalova-Henriksen et al. ibuprofen used in the
second trimester was associated with low birth
weight, and when used in second and third trimester
it was significantly associated with asthma in an 18-
month-old child (21). Also, non-aspirin NSAIDs
(diclofenac, naproxen, celecoxib, ibuprofen alone or
in combination) used during pregnancy were associa-
ted with an increased risk of spontaneous abortion
(22), and intake of ibuprofen in late pregnancy was
linked to development of persistent pulmonary
hypertension of the newborn, suggesting the need
for further investigation (23). Although some stud-
ies showed that neither ibuprofen nor naproxen
increased the risk of spontaneous abortion, it was
only proven when they were used in the first six
weeks of pregnancy (24). More recent data shows
the potential association between NSAID use and
dextro-transposition of the great arteries (25), and
link naproxen use with orofacial clefts, especially in
the first trimester (26).

However, considering group of anti-infective
drugs, our study showed significant association
between the use of tetracycline, aminoglycoside and
quinolones and assessment of teratogenic risk as
“high”. This result is in agreement with the available
published data. Tetracycline is teratogen, hepato-
toxic and can be deposited in the fetal bones; strep-
tomycin leads to fetal hearing damage and
quinolones can damage fetal articular cartilage (1).
As the CPs were well aware of these literature data,
it is not surprising that they rated risk of congenital
anomalies after maternal use of these antibiotics as
“high”. Association between the use of tetracycline
and assessing risk as “high” was particularly strong
in both groups. As already mentioned, tetracyclines
have documenied teratogen tisk, especiully during
the second month of pregnancy.

They were associated with a higher rate of neu-
ral tube defects, cleft palate and other major con-
genital anomalies (27, 28, 29). On the other hand,
the most recent data are pointing to satisfactory safe-
ty of doxycycline, when compared to other tetracy-
clines during pregnancy (30).

The most intriguing result of our study was sig-
nificant association of cephalosporin use in preg-
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nancy and disorders of development (asthma in
childhood, allergies, obesity, etc). Although there
are no definite proofs of safety of cephalosporins
during pregnancy, they are often prescribed for
pregnant patients to treat various infections, such as
pneumonia, otitis, sinusitis and urinary tract infec-
tions (31). When given to rats at doses which were
one and a half to eight times the human dose, the
cephalosporins containing the N-methylthiotetrazol
side chain resulted in testicular toxicity (32). This
was not the case with other cephalosporins (33).
Berkovitch et al. tried to investigate possible terato-
genic effects of cefuroxime after intrauterine expo-
sure, but definitive conclusion was not reached.

Although from June 2015 the FDA implement-
ed new format of pregnancy and lactation labeling
rule, with more details for medical practitioners,
experts like CPs are still needed to make the com-
prehensive and more reliable estimate of teratogenic
risk after inadvertent drug use in early pregnancy
(16).

In conclusion, our study showed that clinical
pharmacologists mostly made correct assessment of
teratogenicity risk after use of either mild analgesics
or anti-infective drugs in early pregnancy, as their
rating of “high” risk was associated only with drugs
for which considerable data about teratogenic
effects could be found in medical literature.
Communicating “high™ risk of teratogenicity after
drug use to pregnant women was associated with
increased probability of miscarriage or abortion, i.e.
it could influence pregnant women to decide to abort
pregnancy.
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