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CAXETAK

AKyTHa XenaTOTOKCHUYHOCT je jeJaH oj Hajehux mpobiema ¢gapmakoBuruianie. /ujarnosa
OBOT' HEXXEJHEHOT JigjcTBa Ou Tpebao Ja ce 3aCHMBA Ha KIIMHUYKUM KPUTEPH]yMUMa ajld U Ha
JETeKLIUjU CTeHU(PUIHUX OMOMapKepa XemaToLeNyJapHOT H/MIU XoJecTaTcKor omrtehema.
Hexonuko cryamja je qoKa3ano IMOBE3aHOCT TOKCHMYHHX edekaTa aMjomgapoHa W aKTUBHOCTH
cynepokcun ausmyrtaze (SOD). HcrpakuBame j€ crpoBeieHo y aBa jaeia. JemaH je 6uo
MPOCTIEKTHBHA KOHTPOJMCAHA CTYy[Hja, JU3ajHIpaHa MpeMa KOXOPTH OOJIECHUKA KOjU MMajy
XEMaTOTOKCHYHOCT M MPHUMajy aMjoJapOH U JAPYrH, KOjU je 00yXBaTHO PETPOCIEKTUBHO
NPUKYIJbakhe MoJaTaka U MOCIeANYHY aHaU3y ca JIBa ONICEPBAIMOHA U3ajHa, CTY/IHje TUIIA
,»,CITy4aj-KOHTpoJa* (1ojaBa XemaTOTOKCMYHOCTH) U KOXOPTHE CTy/AH]e (M3JI0KEHOCT (DaKTopy
pusnka-aMjogapony). McrpaxuBame je Ouino crpoBeneHo y KiuHUIM 3a KapauoJiorujy,
npeMa eTUYKUM MPUHLIUINMA HAYyYHO-HCTPAKUBAYKOT paja. PeTpocmeKkTHBHY mMmomynanujy
CY YMHWIM TalMjeHTH KOjU Cy JICYECHH Yy KJIMHHUIHM y MPOTEKINX jaeceT roauHa. [lomamm cy
OWIM NPUKYIUbaHU YBUJIOM Yy HCTOpHje OosiecTh. 3a MPOCIEKTHBHY, KOHTPOJIUCAHY CTYIH]y
KOPUCTUTHJIM Cy C€ Y30pIM KpBU OOJIECHMKA KOjU C€ Jie4e Ha KIMHHIHM, onxpehuBaHu cy
OMomMapkepu XernaToTOKCHYHOr omrehema u reHercku noiaumMopduzam SOD2. Toxom
NPOCIICKTHBHE, KOHTPOJHMCAaHEe CTyauje KopuitheHH cy JAeTaJbHH NOJaly HEHHBAa3WUBHE
KJIMHUYKE JMjaTHOCTUKE Koja je OoJ 3Hayaja 3a Bapujalie ucTpakuBama. CTaTHCTHYKa
aHaM3a MPUKYIJBCHUX TOJaTaka je 00yXBaTHiIa MPOpavyyH BEIHMUUHE Y30pKa M CTATUCTUUKY
obpany. Ilpumapre HeszaBucHe Bapujabie cy Owie: mpucyctBo Vall6Ala momumopduzma
(rs4880) SOD2, y mpOCHEKTHBHO] CTYIMjH M y3UMame amjolapoHa, y PETPOCIEKTHBHO]
koxoptu. [IpumapHa 3aBrcHa Bapujabiia je OMI0 MPUCYCTBO XenaToToKcuuHOoCcTH. C 003upom
Ja Cy MoJamyl y JOCTYIHO]j JIUTepaTypu 3a AaTy TOIyJalHjy OCKYJHH W KOHTPOBEP3HH,
pe3yaTaTH MpPEeCTaBJbajy OPUTHHAIHH JIOTIPHHOC Y OOJIACTH pacBETJhaBamkba MEXaHU3Ma U
3Hayaja XemaTOTOKCHYHOCTU YAPYXEHE ca YHoTpeOOM amMjojapoHa KOJ XOCIUTATN30BaHUX

OO0JIECHUKA.

Kibyune peun: XenaToTOKCUYHOCT, aMjoJIapOH, OMOJIOLIKA MapKepH, CYepOKCU AU3MYTa3a,

(akTopu pU3MKa, IPOrHOCTHYKH 3HAYA]



ABSTRACT

Acute hepatotoxicity represents nowadays one of the greatest problems in
pharmacovigilance. The diagnosis of this adverse reaction should be based on clinical criteria
as well as on the detection of specific biomarkers of hepatocellular and / or cholestatic dam-
age. Several studies have demonstrated the correlation of toxic effects of amiodarone and the
activity of superoxide dizmutase (SOD). The research consisted of two parts. One was a pro-
spective controlled study, designed according to the cohort of patients with hepatotoxicity
and receiving amiodarone and the other, which included retrospective data collection and
consequent analysis with two observational designs, case-control study (hepatotoxicity) and
cohort study (exposure to risk factor-amiodarone). The research was conducted at the Clinic
for Cardiology, according to the ethical principles of scientific research. The retrospective
population consisted of patients who have been treated in the Clinic for the past ten years.
The data were collected by screening the medical records of the patients. For a prospective,
controlled study, blood samples of patients who are being hospitalized at the clinic were used
for determination of hepatotoxic lesion biomarkers and genetic polymorphism of SOD2. Dur-
ing the prospective, controlled study were used detailed noninvasive clinical diagnostic data,
which were important for the research variables. Statistical analysis of the collected data in-
cluded a sample size calculation and statistical processing. Primary independent variables
were: presence of Vall6Ala polymorphism (rs4880) SOD2 in prospective study and
amiodarone administration in a retrospective cohort. The primary dependent variable was the
presence of hepatotoxicity. Considering the fact the data in available literature for the given
population are scarce and controversial, the results will be an original contribution to the field
of clarification of the mechanism and significance of hepatotoxicity associated with the use

of amiodarone in hospitalized patients.

Key words: hepatotoxicity, amiodarone, biomarkers, superoxide dismutase, risk factors,
prognostic significance
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JloxkTopcka nucepramnuja
1.0. YBOJ
1.1. AMJOJIAPOH

1.1.1. ®apmakoauMHaAMHUKAa U (PAPMAKOKMHETHKA

Amjonapon (CasHogloNOs) je antmapurmuk I kmace (Cnuka 1). Jlek je u3bopa 3a
Jedyemhe OpOjHUX aTpUjalTHUX M BEHTPHUKYJIAPHUX apI/ITMI/Ijal. Nma aHTHHCXEMH]CKH U
XEMOJMHAMCKH eekaT, cMamyje nepudepHu OTIop, yCropaBa CpyaHu paj U TUME CMambYje
npey3uMame U YOmmTe MnoTpedy Muokapaa 3a KuceoHHKoM. Opp)kaBa MUHYTHH BOJIYMEH
Cplia CHI)KCHEM MPUTUCKA Y a0PTH U CMambemheM nepudepHor otnopa. HekoMneTuTuBHY je
Onokarop anda u Oera agpeHEPrUUKUX pelenTopa, MHXUOUpa eeKkaTr KarexoJlaMruHa U Paj
Na-K mymrne. To je nepuBar 6eH30¢ypaHa Koju capku joa. Mertabonuie ce y jeTpu IpeKo
uroxpoma P450 (CYP 3A4 u CYP 2C8 uzodopme) 10 MoHO-H-AeceTunamjonapona (DEA),
KOjU Takol)e MMa aHTHAPUTMHjCKa CBOjCTBA, a H3JIydyje ce IyTeM >1<qu2, Tako Ja 103y
amjoapoHa He Tpeba perykoBaTH KoJa OyOpekHHMX OOJECHHMKA jep C€ OH HEe eIMMUHHUIIE
myrem OyOpera u 6e30e1HO MOXe J1a ce TIPUMEHHU U KOJI IallfjeHaTa Ha Imjanmnl. Bpewme
MOJTyeIMMUHAIM]e 3HAYajHO Bapupa oj ocode a0 ocobe m m3Hocu of 35-110 mana. Hakon
nepopajiHe TpUMEHEe, pecopIllidja amjoJapoHa je clmopa W HENoTIyHa, MaKCHMalHa
KOHIIEHTpallja Jieka ce mocTke 3a 3—7 h, mok je OmopacmonoxuBocT HHUCKA, 10 50%.
Hakon mapeHTepanHe NpUMEHE IEjCTBO JieKa HacTajeé aKyTHO, JIOK YKOJIIMKO C€ MPUMEHH
yAapHa J03a MepopaTHOT amMjoIapoHa, J€jCTBO HacTyma HakoH 10, a ako ce He TPUMEHU TEK
HakoH 28-30 nmana. Ha modetky Tepenuje Bpeme nonyenumuHaiuje je 2-10 mana , a morom
20-100 L[aHa3.

Cnukal. XeMujcka CpTyKTypa amjoapoHa

npeysero ca : https://commons.wikimedia.org/wiki/File:Amiodarone_200.svg



https://commons.wikimedia.org/wiki/File:Amiodarone_200.svg

1.1.2. KBaauTaTHBHU M KBAHTUTATHUBHHU CACTAB

Jenna tabnera caapxu 200 mg amjomapoH-xuapoxijopuaa. Ilomro je amjomapoH
HecTaOuaH y BOAM, OH CE€ pacTBapa ca MemaBUHOM moiucopbara 80 u GeH3HII-AIKOX0Ma”.
WuTpaBencka ¢popmyrnaiuja amjorapona caapxu amjoaapos (50mg/ml), momucop6ar 80 (100

mg/ml), 6en3un ankoxodn ( 20.2 mg/ml) u Boxy. PH pactBopa je 4.

1.1.3. EsnexkTpodpusnonomkn edpexTu

Nako amjonapon cnana y Il knacy aHTHapuTMuKa, OH Mocenyje eneKTpopu3nooKe
KapakTepucTuke cBe udetupu Vaughan-Williams kmace. CiMyHO aHTHApUTMUIMMa IPBE
KJjlace OJOKMpa HATPHjyMOBE KaHaje y KapAHMOMHOIUTHMA U Xuc-llypKumHjeBoM cucTeMy
noBoxehn 10 ycmopaBama HyNTe (a3e aKIMOHOI MOTEHIMjaja a He CMamyjyhu HeroBy
ammuntyny. Kao HEKOMIETUTHBHM aHTaroHWCTa amjofgapoH Onokupa anda u Oeta
aJipeHepreuyKke perenTope Tako Ja, CIUYHO AaHTHAPUTMHUIMMA JIpyre Kilace CMamyje
TOHWYKH yTUIA] CUMITIATUKYCA Ha MUOKap] U apTepuje, a OJIOKHpameM KallijyMOBUX KaHaja
U KaJlMjyMOBHX CTpyja OJTrOBOPHHX 3a pEnojapu3alujy MpoaykaBa Tpajame e(peKTHBHOT
pedpakTapHOT Mepruoia Kao U Tpajamke aKIHMOHOT MOTEHIMjala y CBUM JEJIOBUMA CpIia, IITO
je ouinka antuaputmuka III knace. Ilonmyt antnapurmuka IV knace, amjonapon 6okupa u
Ca-xanaine u SA u AV 4YBOpYy W aKIECOPHHM ITyTeBUMa YUME ce OOjallmaBa HAcTaHAK
Opaaukapivje W yCropeme crnpoBohema kpo3 AV uBop. AHTUCUMIIATUYKO [€JCTBO H
6nokana Ca u K —kaHanma cy OJroBOpHM 3a HETaTUBHU JPOMOTPONHM edeKkaT Ha CUHYCHHU
YBOp M 3a YCHOpPEHO chpoBoheme M MpojyxkaBame pedpakrapHocTd y AV uBopy.
Bazonunararopuu edekar aMjogapoHa MOXKE J1a CMambHM CpYaHO HAIpe3ame a CaMUM TUM U
norpebe MHOKapaa 3a KuceoHMKOM. Ilpema Tome enekTpokapauorpapcku  epexTu
amjoZlapoHa cy: CHUHYCHa Opaaukapauja, npoayxewe PR unTepBana, mponyxewme QT
uHTepBana. QT HUje NpoayKeH HAKOH aKyTHe MHTpaBeHCKe MpuMeHe, Beh camo mocie
XpOHMYHE TMepopajiHe NpUMeHe amjogapoHa. [lanmujeHTMMa ca XUIOKAJIEMHJjOM WU
XUTIOMarHe3ujeMujoM Tpeda J1a ce IPETXOAHO KOPHUTYje eEKTPOJIMTHH CTaTyC, Kaj TOJl j& TO
Moryhe, Tipe Hero ITO c€ MPUMEHU MHTPABEHCKU aMjoapoH, MOIITO OBU MopeMehaju Mory
noTeHIupaTH creneH npoayxkema QT uHTepBana m moehatu moreHimjan 3a torsade de
points. [locebHy maxkmy Tpeba 0OpaTUTH HA PABHOTEKY EJIEKTPOJIUTA U KHUCEITHUHA KO
nanujeHara ca TEIIKOM WJIM TPOAYKEHOM JHjapejoM WM KOJ| TMalujeHaTa KOju MpUMajy

HCTOBPEMEHO NUYpeTHKe. AMjomapoH moBehaBa mpar 3a BEHTPHUKYJIApHY GuOpHIaimjy, 10K
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kox BehuHe OoJjecHMKa aKyTHa NMPUMEHa MapeHTepanHe (opMynaluje YCHEeIHO KyIupa
pedpakrapuy VT >,

1.1.4. Tepanujcke MHAMKAIH]E

AwmjomapoH ce mpuMemyje Koja Taxuaputrmuje y ckiomy Wolff-Parkinson-White
(WPW) cunapoma, npetkomMopckor ¢pudpuio-hiarepa, CBHX MapOKCU3MAITHUX TaXHKap.Iuja
(anp. PSVT), BeHTpukynapHe ¢uOpwianuje - Kaaa je MpuMeHa JOYyruX aHTHapUTMHUKa
KOHTpaWHIMKOBaHA. AMjOJIapOH HE JOBOJM JIO HETaTUBHOI MHOTPOITHOT e(heKTa M yCIIeIIaH
je y Jieuery apuTMHja KOje Cy PE3UCTCHTHE Ha Jpyre aHTHAPUTMHUKE (HITP. aHTHAPUTMUIH |
kiace)’. V BEINKO] paHIOMU30BAHO] CTYAHU KOJy Cy CIPOBEIH ROy 1 capaHHIH, MOKa3aHO
je na je amjomapoH edukacHHjH y OJp)KaBalkby CHHYCHOT pUTMa KOJ MaldjeHata ca
aTpujanHoM ¢QuOpmianujom Hero mnpomnadeH u coraon’. AMjoapoH ce mpemnopyuyje y
KOMOMHAIMjH ca JPYrdM JIEKOBHMa Kao INTO Cy Oera OJIOKAaTOpH 3a JIEYCHE OIPKHBHX
BEHTPUKYJIAPHUX TaXWapUTMHja KO MalfjeHaTa KOju MMajy CTPYKTYpHO omreheme cpia,
1oceOHO TUCHYHKILHU]Y JeBe KOMOPE U KOJU HUCY KaHIUAATH 3a ICD®. Slavik je 3amasmo na
Ko manujeHata ca Beh moctojehoMm aucyHKIHMjOM JIeBE KOMOpPE amjolapoH MOXe Ja

13230BE HEraTHBHO HHOTPOITHO JjCTBO".

1.1.5. lo3upame 1 HAYMH IPUMeEHe

Jleueme aMjoJapOHOM TIEPOPATHUM ITyTeM Tpeba 3amodetu ca 200 mg, Tpu myTa Ha
JlaH, y TOKY TIpBe HelleJbe a 3aTUM JIBa ITyTa Ha JaH TokoM cienehe Henespe. Hakon Tora o3y
Tpeba cMamuTH Ha 200 mg AHEBHO WM Mame, Kpo3 pasHe Tepanujcke monanurere (5/2-5
JlaHa Muje, /Ba JaHa rnay3a Wi Ha 2-3 gas). MHunMjanHa 1o3a aMnyaupaHor amjoJapoHa je
1000mg Toxom npBa 24h Tepamnuje, npuMemeHo 1o cienehem pexumy: 150 mg TokoM NpBUX
necetr MuHyTa (15 mg/min), 3atum 360 mg TokoMm cnenehux 6h ( Img/min), a 3atum 540 mg
TokoM HapenHux 18 h (0.5 mg/min). Hakon nmpBux 24h HacTaBiba ce mpUMeHa UHTPABEHCKE
no3e oapxkaBama Op3uHoM on 0.5 mg/min. bp3una ce Moxxke moehatu kako Ou ce
perynucana aputmuja. Muby3uja onpxkaBama npu Op3uHu on 0.5 mg/min  mMoxe 1a
npuMemyje 10 3 Heaesbe. AMjoIapoOH MMa JIyT TOJNYKHBOT U MOXE Jla C€ MPUMEHmYje U
opaHO 1 mapeHTepanHo™’. UecTo ce NpUMerbyje Kao HHTPABEHCKH GOJYC MPH 30pHmbaBakby
KHBOTHO yrpoxaBajyhmx mnopemehaja putma'’. VcTo Tako mapeHTeanHa NpHMEHa ce
Mpenopyvyje KoJl XOCIUTaIN30BaHUX MalljeHaTa ca Op3uM nopemehajuma putMa Koju Cy
KaHJMJATH 3a OpaJIHy TEpanujy ajd U3 HEKOI pas3jora HUCYy y MOryhHOCTH Ja y3umajy

. 1 .
Tepamnujy per os . [locie per os IpuMeHe He UCTIOJbaBa HETAaTUBHO HHOTPOIHO J€]CTBO, OCHM
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koj OonecHuka ca mucyHikujom seBe komope. [locie Op3e W.B. WHjEKIHje, MOXKE Ja
y3pOKyje XHUIIOTEH3H]y, Koja Moxke OutH mpaheHa peduiekcHoM Taxukapaujom. Ilocne crope
u.B. uHQY3Hje, y3pOKyje NeNnpecHjy MUOKapJHE KOHTPAKTHJIHOCTH, IPU 4YEMY C€ CpYaHU
MUHYTHH BOJIyMEH TIoBehaBa ycile[] H3paK€HOI CMamelkha CHCTEMCKE BacKyJlapHe
pe3uCTeHIje W HakHagHor omnrtepehema neBe komope. Cmarpa ce Ja je jemaH of
HajO0e30eHNjUX aHTHAPUTMUKA 3a MPHUMEHY KOJ Mal{jeHara ca CpYaHHM IOMYIITamheM U
nuckoM EF°. Takohe je yTBpheHO Aa MHTPABEHCKHU MPUMEHECH aMjoJapoH CMambyje I0jaBy
AF Koj manmjeHara HaKOH aopTOKopoHapHor by-pass-a’’. Opamma mpuMeHa amjoxapoHa
4eCTO Y3pOKyje THUPEOHIHY AMCHYHKHUIHM]Y, KOpPHEATHE MHUKPOACIIO3UTE, XEMaTHYHY
nchyYHKIHY, TyIMOHANHY GHOPO3y H ACHMIITOMATCKY J1e3rjy jerpe (15-50% nammjenara)”’.
Knunnuku manudectan DILI y3pokoBaH aMjogapoHOM HHje yoOWuajeH, alnu Kaja ce jaBu
4eCTO Y3POKyje CMPTHH HCXOf Wid wupo3y jerpe ( oko 1%)™. 3a pasmuky ox opamHor,
Hajuemthu Hyc e(QeKTH NapeHTEepaHO NPUMEHHOT aMjoJapoHa Cy XWIIOTEH3Hja, KOXKHE
IPOMEHE Ha MECTYy MpHMEHE, IPBEHWIO, nuadope3a, CHHYCHa OpaauKapiuja, pa3IuduT
crereH AV 61noka, npoxyxen QT uHTepBai, a Kao MPoOApUTMOreHH edeKaTr MOXKe J1a ce jaBU
torsades de pointes u BeHTpukyiaapHa ¢uOpunanuja, Ka0 M aKyTHU TpomOoduedburuc,
eMUIUAUMUTHC, EPEKTUIIHA TUCYHKIMja ¥ aKyTHA XENAaTOTOKCUYHOCT KOja MOJKE J1a BapHpa
oJ Ojaror acHMIITOMaTCKOT TOpacTa CEpyMCKHX €H3MMa 10 (yJIMHHAHTHE XEMaTHYHe
uncypunujenumje. [lopact Ounmupybuna moxke na Oyae MpBU 3HAK TOKCUYHOT edeKTa
amjoziapoHa, a nopehann HMBOM OMIMpPYOMHA MOTY Jla c€ OJIp’KaBajy M HaAKOH 00yCTaBe JieKa
U3 Tepamnuje 300r Ayror nonyncI/IBOTalA'ﬂ. XunoreH3uja Kao Hajuemh HexesbeHU edekar
amjoJlapoHa ce jaBJjba KoJl oko 26% manujenara u to yemrhe kox onux ca EF <30% u nocie
oneparje CABG®. CmMarpa ce 1a XenaToTOKCHYHOCT KOja TpaTH MapeHTEpalHy MPHMEHY
amjoZapoHa HHje Y3pOKOBaHa CaMUM amjoJapoHOM Beh HEeroBuM pacTBapauyeM
nosnucopbatoM 80 KOjU H3a3MBa XUIOTEH3W]y M MOCIEAUYHY XEMaTH4Ky HCXEMH]Y.
[Tonucop6at 80 koju je mpUCyTaH y HHTPABEHCKO] (hopMyaluju Jieka je mose3an ca E-depon
CHHJIPOMOM KOJHU j€ OIHUCAH KOJ Jelle MOciie UHTpaBEeHCKe MpuMeHe BuTaMuHa E 1 koju uma
UCTY KJIIMHUYKY CIMKY Kao U akyTHu DILI y3pokoBan anO,IlaPOHOMlO. XenaTtuyka ucxeMuja
KOja je y3pOKOBaHa MPUMEHOM aMjoJiapoHa Tj. moiucopbarta 80 amu u cpyaHoM ciadomrhy u
BapHjaljaMa KpBHOT TPUTHUCKA YCJIEJ TaxHapUTMHje, CMaTpa c€ OCHOBOM 3a HAcTaHaK
aMjOIAPOHOM Y3POKOBAHE XEMaTOTOKCHYIHOCTH . Moye pohH M BHIIE O IIECT MECEIH Off
MoyeTKa MpUMEHE JieKa JI0 MojaBe HexesbeHuX edekta. Hekn HexesbeHU eeKTH, MoceOHO
HEYPOJIONIKK U TaCTPOMHTECTHHAIHM CYy J03HO-3aBHCHH U jaBJbajy c€ y MOYETHUM (a3ama

- 1
MPUMEHE aMjoJIapOHa .
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1.1.6. KonTpannaukanmje 3a npuMeHy

KonTpanunnukamnyje 3a npuMeHy aMjojJapoHa Cy THPEOPOKCHKO3a, IIHpo3a jeTpe WM
npyre Oonectu jerpe, ¢uOposa miyha wiu mojaBa 030MJBPHMX HEXKCHEHHX edekara mpu
MIPETXO/IHOj IPUMEHU nexa’. AMjOIapOH je KOHTPAHJIUKOBAH KO/l MO3HATE MPEOCETIEUBOCTH
Ha jOJ WJIW aMjoJapoH, WM Ha OWIo Koju oj excuunujeHaca ( jemHa tabmera ong 200 mg
caapku oko 75 mg jona). M3y3eB y moCEOHMM OKOJIHOCTUMA aMjoJapOH j€ KOHTApHUHIUKOBaH
y TpyaHohu ( 300T BeroBOT HEXEJLEHOT JIejCTBa Ha TUPEOUAHY *kuie3ny deryca). Mznyuayje ce
y MajuMHOM MIIEKY y BEJIMKO] MEpH Ia HHje MPErnopydYbHMBO Ja CE€ KOPUCTH TOKOM

JaKTaIlH] e,
1.1.7. HexxesbeHa aejcTBa

AMjomapoH je JIeK KOju je BpJIO epHuKacaH aHTHAPUTMUK KOJ  HH3a
CYNPaBEHTPUKYJAPHUX U BEHTPHKYJIAPHUX TaXxHapuTMHja 300T 4era uMa IIUPOKY KIMHUYKY
npumeny'®. C 1pyre crpame, NMOTGHIMjaNHA HEXKebEHA JejCTBA aMjOAAPOHA HECTO Cy
KIMHAYKK 3Ha4YajHAa M peMeTe, a y HeKUM cilydyajeBUMa UM oHeMmoryhaBajy Tepamnujy OBHM
KOPUCHAM H e(QHKacHUM JIeKoM. AMjoJapoH MOXKe Ja u3a3oBe mnopemehaje ¢yHKIHje
IITUTACTEe OKJe3ne, 3amyheme poKmbade, TaMHY Npeb0jeHOCT KOXe, Omajame Koce,
¢dorocen3ubmnzanyjy, Tpemop, HohHe Mope, nepudepHy Heyponarujy, miyhny ¢pudposy u

- 2
omrehieme jerpe’.

Hberosa HexesbeHa J1€jCTBAa CE€ HCIIOJbABajy HAa MHOTUM OPraHCKUM
CHCTEMHMa W JIOBOJE 10 HCK/bydHMBama Jeka u3 Tepammje kox 10-15% marmjenara’’.
HajHoBuja aHanmu3a ykasyje /Ja Ha cBaka 4eTHpHU OOJIECHUKA KOJH ce Jiede aMjo1apOHOM jeaH
BHUIIIE j€ ca AOJATHUM O30MJHbHUM HEXXEJHEHUM JICJCTBOM MONYT Opaaukapauje, XUIMoTeH3uje,
MyKke uiu ¢aedbuTHca, a Ha CBakuxX 14 JieUeHUX jeJaH BHUIILE je ca JOJAaTHUM ropemehajuma
HITUTACTE XJIE3/le, XenaToTOKCH4YHoIhy, miayhHOM ToKcH4HOLIhy WM 6pazux11<apzmj0M22.
AmjomapoH Kao IJMNO(GUIHM MOJIEKYN, Kao W HeroB akTuBHU MeTtabomutr DEA ce
aKyMyIHpajy y MacHOM TKHBY, YKibydyjyhu jerpy’. O6e KOMIIOHEHTE Cy y BHCOKHM
KOHIIeHTpanujama nupektHo Tokcuune 3a HEP G2 henwmje u Bepyje ce ma cy oaroBopHe 3a
XeMaTOTOKCHYHOCT y3pOKOBaHY amjomapoHoM™’. YTBpljeHO je na marmjeHTH ca cpyaHHM

MOonmymTambEeM I/IMajy AYXHU NOJYKHUBOT aKTUBHOT MeTaboauTa anOI[apOHa, TO A0JAaTHO OBC

TalMjeHTe MPEINCIOHNPA 33 aMjOJAPOHCKY XeIaTOTKCHIHOCT .
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1.1.8. UHTepaKkuumje ca APyruMm JieKOBMMA

360r uaxuounuje CYP 2C9 uzodopme nuroxpoma P450 amjomapornom mosehaBa ce
koHnentpanuja OAK-a u ¢deHutonHa. YKOIMKO ce€ amjoJapoH Jaje ca JIEKOBHMMa KOjH
npoxayxasajy QT mnTepBan , moBehaBa ce pusuk 3a HacraHak torsades de pointes. Taxobe,
IpU HUCTOBPEMEHO] ymnoTepOu, mnoBehaBa KOHIEHTapLHWjy IAWUTOKCMHA W Ha Ta] HA4YMH
MOTEHIMPA CUMIITOME ¥ 3HaKe KOjU CY Y BE3U ca BUCOKUM HMBOOM JIMTOKCHHA W MOeHTUpahe
Ce CHHEPrHUCTUYKH edeKaT Ha CpyaHy (pPEKBEHIy M aTPHOBEHTPUKYJIAPHO CIpoBoheme.
HcrtoBpemeHna mnpuMeHa ca AUYPETHIMMA, CHUCTEMCKHM KOPTHUKO-TIpenapaThuMa Tj. ca
JIEKOBMMA KOjH JIOBOJIE /10 XMIIOKAJIHMjeMHje W/ XUIIOMarHesujemMuje nosehaBa pusuk 3a
HacTaHak mopemehaja cpuaHor putma kao mro je torsades de pointes. Ykomuko ce
yrnotepOJbaBa ca LUKIOCIOPHUHOM, (PEHTAHUJIOM , Tj. ca JIGKOBUMa KOjU C€ METa0OIUIILy
npeko muroxpoma P450 3A4, a 3Ha ce na amjomapon maxubupa CYP 3A4, moxe mohu no

mopacta lbUXO0BC KOHHCHTpaIII/Ije Yy I1asmMu, a CaMUM TUM U lbUXOBC TOKCUYHOCTH.

1.1.9. Bakibyuak

AMjoapoH je aHTHApUTMHK H300pa y Cllydajy *KHBOTHO yrposkaBajyhux aputmuja
KoJl OOJieCHHKAa ca aKyTHOM JIEKOMIIEH3allMjoM XpOHHMYHE cpuaHe uHCypunmjenuuje. Kog
XernmaTuyHe KOHTeCcTHje, MPUMEeHa amjoJapoHa MOXKE J1a M3a30BE aKyTHO MOIMYIITalke jeTpe,
npaheHo CKOKOM TpaHCaMMHa3a M HE TaKO PETKO U CMPTHUM McXo/0M. J(ujarHo3a omrrehema
jeTpe Y3pOKOBAHOT aMmjoJIlapOHOM TIOCTaBJba C€ METOJOM HCKJbyYHBama, TakKO Ja ce
HCTOBPEMEHO pa3MaTrpajy W APYTU Y3pOlM CKOKAa TpaHCAaMUHA3a Y3 CMameme J03€ WU

HCKJbYUCHC NHKPUMUHUCAHOT JICKA.
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1.2. DILI

1.2.1. AHaToMMja, XHCTOJIOTHja M MaTOJIOMKA ciauka DILI-ja

Crnuka 2. AHaTOMCKO-XHCTOJIOIIKE KapaKTEPUCTUKE jeTpe

Central vein

Qonnective =
tissue ‘WA\\ V(‘Wé (AW
Lobules M\Véj hV

Interlobular vein
(to hepatic vein)

Central vein Sinusoids

Portal venule
Portal arteriole
Bile duct

Plates of
hepatocytes

From portal vein

npeyserto ca: https://en.wikipedia.org/wiki/Liver

Jerpa je riaBHU OopraH rje ce AETOKCHKY]Y JIEKOBU U pa3HU TOKCUHM. 300r OBe yjore
TOKCHYHa omrTehema jeTpe Cy A0CTa yecTa. JeTpa ce Haia3u u3Mely racTpoMHTECTHHAIHOT
TpakTa ¥ nepu(epHUX opraHa W TPAjHO j€ MU3JI0KEHA WHIeCTUPAHUM CTPAaHUM CYICTaHIaMa,
YUju MeTa0oIM3aM MOYKE CTBOPUTH TOKCHYHA JeIUbEHha KOJU MOTY JIOBECTH J0 omTehema
jerpe, wiu moropmiatu Beh mocrojehe omreheme. Jerpa je caBpmieHo mpuiaroheHa 3a
MeTaboaM3aM JTMNOo(UIHNX JIeKoBa 3axBajbyjyhu (heHecTpanrjaMa Ha eHAO0TENIHO] TOBPIIMHU
cunycouHux mpoctopa. Ddenecrpammje omoryhaBajy macuBHy Judy3ujy CEPYMCKHUX

MpOoTerHa U3 cuHycona y Disseov mpocTop, a Ty JIEKOBH BE3aHH 3a MIPOTEHHE TIa3Me J10J1a3e
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y KOHTAKT C TJIa3Ma MEMOPaHOM XeMaToUTa. 3aTUM IPOTEUHU aKTUBHUM TPAHCIIOPTOM WIIH
MacuBHOM IU(y3HjoM yna3e y XeMmaTOLUTE T/Ie c€ MeTaboNHIIy 1 3aTUM H3Iydyjy y Disseov
MPOCTOp, CHUHYCOMJIE M Ha Kpajy y cucTeMcKy uupkynamyjy (Cnuka 2.). M3 opranusma
JIEKOBH C€ M3JIy4yjy Mpeko OyOpera wim npeko xydu. buorpancdopmariuja jgexkoBa Kojom
OHU TIOCTajy XUAPO(UIHM TOCPEJOBaHA j€ EH3UMCKHUM CHUCTEMOM, KOjU C€ Hajlla3u Ha
SHJIOTIa3MATCKOM PETHKYIYyMY XEMaToluTa. Y €H3UMCKH CHUCTEM YKJbYYeHE Cy OKCHJA3e,
MOHOOKCHUT€HAa3e, IUTOXpOM-peaykTa3e u rutoxpom P450. buorpanchopmaruja ce onpuja y
nse ¢aze: ¢aza | mompazymeBa mpuIipeMy cCIiojeBa 3a KOMbYTalldjy 4YMME CE€ OCUTypaBa
(bopmupame moyapHux Be3a, 00yxBara OKCHIATHBHE, PEYKTUBHE M XUAPOIUTHUKE PEAKIIN]e
nocpenoBane nuroxpomom P450 u daza Il y k0joj ce MeTaboIUTH KOWBYTY]y C TIIyTaTHOHOM,
TIIYKypOHAaTOM, Cyn(haToM U TIUIMHOM M Tako ce nmoehaBa lUXOBa paCTBOPIJEUBOCT y BOJIH,
a 3aTUM JoJIa3u 110 ekckpenuje. OCET/BUBOCT jeTpe Ha TOKCHMYHA omITehema 3aBUCH O
y3pacra, mojia, TeHeTCKUX (akTtopa U mpuApyxeHux Oonectu. [loBehana oceTIJBHBOCT KOA
cTapux ocoba HacTaje 300T CMamEHOT MpOoJIaCKa KPBU KpO3 jeTpy, CMameHE aKTUBHOCTHU
nutoxpoMa P450 u cmamenor 6yopeskHor kinupeHca. Koa xponnune 3moynorpede ankoxomna
U MaJHYTpHIHje, A0Ta3u O CMambeHe CHUHTE3€ W JIeIUIeldje TIyTaTHOHA Y XemaTOLUUTHUMA.
YapyxkeHa XuUNoanOyMHHEMHja M XEMAaTOTOKCHYHOCT acCIUpPHHA, HAcTaje 300r CMameHOT
BE3MBama acHUpWHA 3a MPOTEHHE IUIa3Me, Tako Ja Jojia3u jJ0 noehaHe KOHIEHTpaIyje
acnupuHa y TkuBuMa. Kox  Gilbertovog cunapoma mnoBehaHa je oOCeTJbUBOCT Ha
arieTaMUHO(EH.

Mopdonomke mnpoMeHe jeTpe Y3pOKOBaHE JIEKOM MoOry OWTH: MacHa jeTpa,
WHTpaxemaTHyHa XoJiecTa3a, Hekposza xemarounurta. (CTearo3a ce UCHOJbaBa y JIBE
MOp(QOJIOLIKE CIIMKE HAKyMJbaka TPUTIHUIEPUIA: MAaKPOBE3UKYIapHA U MUKPOBE3HUKYJIapHa.
MakpoBe3uKkynapHa cTeaTo3a KapaKTepulle ce HaKylJbambeM TPUIIHLIEepHIa y OOIHUKY
BEJIMKE CBETJIE BaKyoJIe KOja HCIyHaBa W MpOLIUpYje 4YWTaBy LMTOIUIazMy. OBaj Tun
cTeaTo3e Y3pOKyje €TaHOJ, TpPOBame TEeTPaxjop YIJbEHUKOM, OTPOBHE TJBbHBE,
KOPTUKOCTEPOUAN U METOTpeKcaT, amMjoJapoH (ymoTpeda amjoJapoHa MOKE JOBECTH [0
IIPOMEHA KOje JIM4e Ha aJKOXOJIHU XemaTuTuc). Kol MHKpOBE3HKyJIapHE CTeaTo3e CHUTHE
KalJbUIle MAacTH PACHpIICHE Cy 10 YUTaBOj IHUTOIUIa3MU. OBaKBe MPOMEHE Halla3uMO KOJ
ynoTtpe0e aHTHENWICNITUKA BaJllipoara, cyidoHaMUIa U TeTpanukinHa. Takohe, TummuHy
MHUKPOBE3UKYJIApHY CTEaTo3y HaJla3uMO U KoJl PejoBor cuHapoma, KOju je onucaH Koj Jele
Koja cy nobujana canuuiate. MHTpaxenatuyHa xojecrasa ce jaBjba KoJ yHnorpede JIeKoBa ¢
HEeTIpeABUINBUM yTUIajeM. Ty crmanajy opaJiHi KOHTPAIeNTHBY, aHA0OOJIMYKH CTEPOUIU KOJH
W3a3MBajy LEHTPOIOOYyIapHy XoJjiecTady ca yenuhumma 3rycHyTe Ky4yHd, 0e3 HEKpo3e WU

3amajbea. 3OHAJHE XemarolelylapHe Hekpo3e cy KoHduyupajyhe ueHTposoOynapHe
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HEKpOo3e, jep Yy MOIpYydjy OKO IEHTPaTHMX BEHa IMOCTOju Beha aKTUBHOCT €H3UMa KOjU
pasrpal)yjy nekoBe. Kao mpumep 3a oBakaB Buj omrehema HaBOJE C€ MapameramMmoll,
TETPAalMKIMHU, XalloTaH. MacHBHY HEKpO3y Y3pOKyje IpeKOMEepHa Ji03a XalloTaHa,
arieraMuHO(EHa, METUIIIIONE, U30HUja3uaa. DEHOTHA3UH U XJIOPIPOMA3HH MOT'Y IOBECTH JI0
HEKpO3e U 3anajberha. Bemnku Opoj IekoBa MOXKe TOBECTH /10 CTBapama rpanyinoma: NSAIL,
¢bennnOyTa3oH, cynpoHAMUIM, KUHUAWH, KapOaMa3enuH, aJOMypHUHON. JaTporeHu
IPaHyJIOMH Cy YIJIABHOM CMEINTEHH Yy MOPTHUM TpoctopuMa. ['paheHu cy o1 enuTenHux
henmnja, eosmHodpwmina u numdonura. Y HEHTpY Hema Hekpo3e. Hukama He nmomasu 1o
¢ubposupama rpanyiomMa. AKO Cy TpaHysIoMH MpaheHn HEKPO30M XEMaToluTa TOBOPHMO O

IPaHYJTOMATO3HOM XCIATHTHCY .
1.2.2. YBon y npooJem DILI-ja

Jerpa je meHTpamHM METaOOJMYKH OpPraH KOjU YYECTBYje Y METa0OJIM3MYy JIEKOBA.
Omrehema jerpe y3pOKOBaHA WHKPUMHHUCAHUM JIEKOM HACTajy Kao MOCIeAnIa
npeso3upama JeKOM (HAKOH JaTe MHMKALMje 3a y3Mambe JIeKa 0] CTpaHe OpIUHAPH]jyca WU
CAMOMHHIIMjaTUBHAM Y3UMAambeM) W/WIU HHIUBUAYAHE pEakluje NPEoCeT/HHBOCTH Ha
nerr’* . Taunmje peueno, omrehieme jerpe HAcTaje Kao IOCIGHAMNA JUPEKTHOT
XEMaTOTOKCHYHOT omTehema NpeKko XemaTroceH3MOWIM3aluje WIM yAPYKEHOT JejcTBa
Hampes HaBeJCHMX MeXaHu3ama. XelnaTHUTHUC Y3pOKOBaH JIEKOM je peTka mojaBa, kox 1-3%
CBUX 00oJenux oJ Xemnatutuca, Jok je 4Yak 30% cBuX (QYIMHUHAHTHHUX XEMaTUTHCA
Y3pOKOBaHO nexom®> %, JlexoBu noBoge 10 CTUMYJIallMj€ MPOAYKITHje IUTOKNHA, XEMOKHHA,
YONIUTEHO MeaujaTopa HH(bnaMaque?’o. [IponHdramMaTopHu IUTOKUHH aKTUBHPA]y
onOpamOeHy peakuujy jerpeHux henmja, ykipyuyjyhu u anonrtody. KuceoHnunu paaukanu
HacTaju aKTHUBAIIMjOM HMYHOJIOIIKOT OJIFOBOpa aKTHBUPA]y henujcke MexXxaHu3Me OJ0paHe
(uHQuITpauMja HeyTpoduiIMMa, 3aNabEHCKU oz[r0130p)31. XernmaTtoTOKCHYHOCT MOXE J1a Ce
jaBu ycien ymnoTpede jeiaHOr JieKka, KOMOMHaIMje JIeKOBAa WJIM ITOHABJbAHOT Yy3UMama
MHKPHMHHHICAHOT Jieka. Moske 1a Gyjie akyTHa M XPOHHYHAZ, a KIMHHYKH TOK MOXE OHTH
aCUMITOMATCKH, npaheH cBpaboM, MaKyJIO-TalyJI03HOM OCIOM, TPO3HULIOM, (hebpunHouhy,
MyKOM, noBpahameM, TyOUTKOM alleTUTa, M0jaBOM HUKTepyca, TaMHO MpedojeHoM MoKpahoM,
axXOJIMYHOM CTOJIMLIOM, KPBapeHEM JIeCHH, O0JIOM UCMOA AeCHOT pebapHOr JiyKa, MPOJTUBOM,
abnoMuHaIHUM 60510M, spider HeBycHUMa, acrurecom 2. Omreherse jeTpe M3a3BaHo JEKOM ce
y 7a00paTOpUjCKUM aHaJM3aMa TMPE3eHTYje Kao CKOK MPOIIUPEHOT XermarorpaMa |
cosuHO(mma®. T1aTOXHCTONOMKA CITHKA je PA3HONMKA a JOMHHHpA HEKpO3a XelaToIiTa,

. 2 .
XOJlecTa3a, MepHIOPTHH 3ama/beHckn hemmjekn  mugumrpar™. IloBpena jerpe n3asaBaHa
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JICKOM MOJXKE JIa C€ 3aBPHUINHU MOTIIYHOM DPE30JYIHjOM, MPETAaCKOM Yy XPOHUYHU OOJIUK WM
YaK aKyTHOM MHCY(HIH]EHIHjOM jeTpe ca CMTPHHM HcxogoM>. JIujarHosa ce mocTaplba Ha
OCHOBY  TIIO3UTHBHE aHaMHE3€ O YNOTpeOu Jieka, KIMHUYKOI Hajas3a, JiabopaTopuje,
naToxucrtojomke Bepudukanyje omrehema. Jleuewme moapasymeBa o00ycTaBy WU
MaKCUMAalHO CMameme 03¢ HMHKPUMHHUCAHOI JIEKa, CYINCTUTYLMOHY M CHMIITOMATCKY
Tepanujy.

[{nsb OBOT UCIIUTHBaMa jeCTe OP30 M MPABWIIHO MOCTaBJbamke nujarnosze DILI-ja, nokazuBame
MOCTOjamka y3pOYHO-TIOCTEANYHE Be3e H3Mel)y MHKPUMHHHUCAHOT JIeKa U JeTpe, YIO3HABAE
ca KIIMHUYKOM TIPE3CHTAIMjOM OOJIECTH, MTO OM CBEOOYXBATHO MOMOTJIO JIEKapy KIMHAYAPY
y pemiaBamy TUGEPEeHIINjaTHO AUjarHOCTHYKUX MOTENIKoha y TpeTMaHy OBUX OOJIECHHMKA Ha

Knunuim 3a kapauosinoryjy.
1.2.3. 3nauaj npodaema DILI

Omnmira uanuaenia DILI-ja 3a Hajehin O6poj nekoBa mporemena je Ha 1-10/100.000
U3NI0KEeHUX ocoba. HajmpucyTHHjU je HA UHTEPHOM ofebery - KilnHuKa 3a Kapauonorujy u
racTPOCHETPEOXENATONOTH]y, Tne ce Ha cBakux 100 XocmuTamu3oBaHUX IallMjeHAaTa
BepuUKYje IO jeJaH ca HEKUM OOJIUKOM DILI-ja33. Craructuuku noganu Be3anu 3a DILI
Caetcke 3apaBCTBeHE OpraHu3aluje ykasyjy na ce opoj DILI ciyyajeBa 3HauajHo noehao y
onHocy Ha 1990-ty roguny. OpraHuzaiyja je perucTpoBaja NPHUOIMKHO OKO 3 MMIIMOHA
DILI-ja ox 1968 roguue. Y crynuju Andrade u Lucene ananusupan je 461 ciayuaj DILI-ja y
Hnanuju y nepuony on 10 roguna. Jlokazanu cy Ja je aMOKCHIMJIMH ca KJaBYJAHCKOM
kucenuHoMm Hajuemthu y3pounuk DILI-ja , wak 59 cimywaja mto je oko 13 % on ykymHO
obonenux. Y UCTOj CTyIUjH je TIOKa3aHO Jia Cy aTOpBAaCTaTUH, O€H30/IMa3e1H U KarTOIPHII
3HA4YajHU XeMATOTOKCHHI ", 0K cy Motola u capangHuny 10Ka3anu Ja Cy CTaTUHU Hajuemhu
y3pounnnin  DILI-ja y HWranmju ox 1069 ciywajeBa koje cy BepuduKOBaId ca
XeIIATOTOKCHYHOM peakimjoM Ha ek ( 4.5%)%°. Wai u capagaumm cy mokasamn xa cy y
Azuju Hajuemthu y3pounurm DILI-ja aMjeTeTCKH CYIUIEMEHTH M JIEKOBHTO GubKe’ .
Hajuemrhn wu3asuBaun ¢aranHor DILI-ja cy: mnapaneramon, nekoBu mnpotuB HIV-a,
TPOTJINTA30HU, AHTHUKOHBYJI3UBHU JIEKOBHM (Kao IITO je BaINpoar), aHaJIreTULH,
AHTUOMOTHIIM, AHKCHOJIMTHUIIM, CTaTUHH, OojecT-mMoaodukyjyhu nexoBu (METOTpeKkcar),
MMYHOCYNPECUBH, aHTUXMIIEPTEH3UBU, OHKOJOIIKU JiekoBH, NSAIL, MeauuuHcko Ousbe,

-4
,over the counter” Cyl'IJ'IeMeHTI/I33 0 (Cnuxka 3).
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Cimuka 3. JlekoBu u DILI

Hajuewhux 10 TepaneyTcKux y3poKa Koju nsasmsajy
* AHTUMMKPOBHM areHcu BU/bHW 1 oMjeTETCKM CYyNAEMEHTH
¥ KapanoBacKynapHU areHcu “ CNS areHcum
* AHTMHEONNACTUYHM areHCK ¥ AHanretnum
¥ UmyHoMmoAynatopwm ¥ EHAOKPUHM areHcu

| PeyMaTOﬂOUJKM areHcu W raCTpOVIHTeCTMHaI'IHVI areHcum
2% 1%1%

4% 3% LwqT™
4\

6%

9%
/

10%

npeysero ca: https://www.articleblotter.com/new-antibiotic-capable-of-killing-superbugs-

discovered-inside-the-human-nose/

XenaToTOKCUYHOCT j€ HEXKEJEHO JICjCTBO JIeKa KOje MMa HeraTUBaH yTHIIA] HA MOPOUAUTET U
MOPTAJIUTET Ka0 M HeraTUBaH (PMHAHCH]CKU YTUIA] HA Pa3BOj neka’!. Benuku Opoj JexoBa ca
XEMaTOTOKCUYHUM JIEJCTBOM j€ Y NMPOMETY: JIEKOBH KOj€ Ce MPOIHUCY]y U U3]1ajy Ha pelenT U
“over the counter” mpemnapatd (TpaaUIIMOHATHU OWJBHHU JICKOBH) alldi M HEKU JTUjETETCKHU
cyruieMeHTH ( BUTAaMHUHCKM TIpenapaTH, CpeACTBa 3a MpluaBibeme). CBe oK ce Oymy
pa3BHjaIH U YBOJIWIN Y KIMHUYKY [TPAKCy HOBH JIGKOBH, oITehemne jeTpe y3pOKOBAHO JICKOM
he octatu kao npo01eM KOjU UMa CBOJy KIMHUYKY U PEryIaToOpHy Te)KI/IHy42. DILI je rnaBHM
pasyior 3a MpecTaHaK Ja/ber pa3Boja JieKa | MoBaderba ca Tpxuita’. Hekn o1 npumepa 3a
TO Cy TpoBa)IOKCALHMH, HUMECYIH, TeTHTpOMUIMH - . [ToBehana yroTpeba cymemMeHara
U aJTEepHATHBHUX JiekoBa moBehaBa Opoj ciydyajeBa XeMaTOTOKCHYHOCTH IITO JOAATHO
36ymbyje I OTeXaBa MOCTABIbAbe AujarHose’ . Omreliebe jeTpe je penaTHBHO PETKO, YeCTO
ca 030MJPHMM MOCIEAWIIaMa M MMa HENPEIBHINB PU3MK MOBE3aH ca yMoTpeOOM BEIHKOT
Opoja JeKoBa KOjH TPUIIAJIA]y PA3TUYUTHM TEPANH]CKUM T'pylaMa U OWJbHUM TPOU3BOIUMA

4350, Bonehu

KOJU Ce KOpHCTe OMJIO y TpeanujcKuM jJo3aMa WM NPUIMKOM Ipefo3upama
y3pok akyTHe uHCypuuumjenuuje jerpe y CAJl-y um Bemukoj Oputanuju y mpeko 50%
ciy4dajeBa cy napaneramon (39%), u apyru nekosu (13%). Camo 20% OrecHuKa ca aKyTHUM

3acTOjeM jeTpe MPEeKUBHU 0e3 TpaHCIUIaHTaluje. JIEKoBH Cy onroBopHU 3a 2-5% XyTHuIle Koja
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3axXTeBa XOCHHUTAIHO Jieuemhe OJHOCHO OKo 10% cBUX cilydajeBa aKyTHOT XeIaTHTHCA .
W3paskeHO XEemaTOTOKCHYHO JEjCTBO je Hajuemhu y3poK NOBJauema Jieka M3 yrnoTpeode
(6bpomdenak, KETOKOHA30J1), MOjadyaHUX Mepa Ompe3a M 3HATHOI OrpaHuyaBama yrnoTpeode
JEeOHOr TakBOr Jieka y mnpakcu. llpaBy mpeBajieHIly OBOI HEXeJbeHOI jorahaja TEIIKO je
yTBpAUTH 300r moTemkoha ca TMpaBWJIHUM IIOCTaBaJbeM JHMjarHo3e, HEIOBOJHHOT
NpUjaBJbUBaba CyMIbH Ha HEXEJbEHO JIGjCTBO JieKa M HeoaroBapajyher mpahema ocoba ca
pusukoM. Knmanuku 3HavyajHu norahaju Ha ocHOBY u3BemTaja cy Beoma petku 0,01-0,001%.
OBako Majla MHIIMJCHLIA je MOCIeINIa KAaCHOI OTKpHBamba (XENaTOTOKCUYHOCT ce Hajuelrhe
JETeKTyje Y MOCTMAapKEeTUHIIKO] (hasu jep je Opoj yKIJbydyeHHMX malujeHata y BehuHu
KIMHUYKHX HCTPAKUBAKA MAambU O 10.000)53. Melhyrum, unak ce cmaTtpa Aa je CTBapHa
ydecTaliocT y mpakcu 3HaTHO Beha. Y ®panmyckoj ox 1997.r-2000.r ©poj ciyuajeBa

. . . . 39
MCAUKAMCHTHOI" XCIIAaTUTHUCA J€ 16 nmyTa Behu on 6p0Ja CIIOHTAHO IIPpHUJaBJbCHUX CJIYy4ajCBa .

1.2.4. ®axTopu pusuka 3a DILI

VY (akTope pusuka yopajamo: JO3HH PEXKHUM JieKa, TeHETCKU MoIuMopdu3aMm, ctapuje
KUBOTHO J00a, JKEHCKH TIOJ, IOTXPamkEHOCT/TIa0Bakbe, T0ja3sHOCT, AJIKOXOJHM3aM,
KOHKOMHUTAHTHY yMoTpeOy BHILIE JIEKOBAa, aHAMHECTHYKH BEpU(UKOBAH XEMAaTOTOKCUYHU
NOTEHIMjall JIEKOBa, yapykeHe Oojectu, TpyaHoha. Y HajeheMm Opojy ciydajeBa moctojehe
000JbEE jeTpe MPoayKaBa OMOpaBak a pehe TONMPUHOCH XEeNaTOTOKCUYHOCTH KOjy M3a3uBa
nek. Ilpeno3naBame QakTopa pHU3MKa Kao IITO Cy CTapocCT, 1Mojd, TpyaHoha, yHOC ankoxoua
MOX€ UHIUPEKTHO Ja yKaxke Ha nujarHo3y DILI-ja, a Heku CKOPUHT CUCTEMU YKJbYUY]y OBE
(paKTopeS4. VY3pounu arencu 3a DILI koj gelie u ofpaciaux Bapupajy a BUX0Ba Pa3IndUTOCT
j€ 3acHOBaHa Ha MHJAMKallMjama 3a yBohemwe Jieka y Tepanujy. ['oluHe crapocTd Mory jaa
nonpunecy nooxuoct 3a DILI kox onpehennx nexosa (HIp jJeKoBU Koju fenyjy Ha CNS
Kao ¥ aHTHOMoTUIM cy uectu y3poununu DILI-ja xox I[GIIG)SS. Jena nmokasyjy MOJIJI0KHOCT
3a DILI y3pokoBaHy BaJmpoaToM U OHM UMajy nosehaH pu3uK 3a pa3Boj Rey-oBor ¢peHOMeHa
Y3POKOBaHOT alleTWIICATUIIMIIHOM KUCEINHOM. Mako mponuiatnoypanui Moxe n3azpatu DILI
Yy CBUM CTapOCHHUM TpyImama Jielia Cy MoJI0KHa 030MJbHH]0] U (haTaTHO] XMTATOTOKCUYHOCTH
%57 He MOCTOje JIOKa3W KOJU yKa3yjy na cy jkeHe y Behem pmsuky 3a DILI 6umo koje
€THOJIOTHje, alli W3IJIeAa J1a Cy y NMoBehaHOM pH3MKY 3a XENaTOTOKCHYHOCT Y3POKOBaHY
oapeheHuM JIeKOBUMa Kao IITO jé MUHOUUKIMH, METHII0NA, TUKIO(PEH, HUTPOPYpaHTOUH,
HeBupanuH. DILI je penak y3pok XenaToTOKCMYHOCTH KOJ TPYAHHUIIA ITO j€ BEpOBAaTHO 300T
pehe ynotpebe u mponucuBama JeKoBa TOKOM TpyaHohe. He mocroje moka3u koju ykasyjy na

TpynHoha cama 1o ceou nmoshasa nmooxHocT 3a DILI y3pokoBaH OMII0 KOJUM JIEKOM H3Y3€B
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TeTparmKIHEOM . Ommrelierse jeTpe M3a3BaHO JIEKOBHMA KAo IITO Cy METOTPEKCaT H
AHTUTYOCPKYJIOTUIIM MOXe Ja Oyne HcrosbeHo Koa aujaberuduapa. [lojenune cryamje cy
nokazaie jaa je mehepHa OosecT He3aBUCTaH (PaKTOp pU3MKAa KOjU j€ YCKO TOBE3aH ca
TEKUHOM KJIMHHYKE CIIUKE DILI-jazg. HNako je koH3ymHpame ajkoxoja OuTaH (axTop 3a
nponeny DILI-ja y okBupy RUCAM ckane, He mocToje 10Ka3u KOju yKasyjy Jia je XpOHUYHA
ymoteba ankoxona ¢akrop pusmka 3a DILI renepanno, mehyTum mokaszaHo je 1a je
KOH3yMHUPaWke AJKOX0Ja Y BEIMKAM KoinynHama Qaktop pusumka 3a DILI y3pokoBan
[1apAIETAMOJIOM, METOTPEKCATOM M W30HMja3sUIOM . AHTHGHOTHIH M AHTHEIMICITULH Cy
oarosopu 3a 60% DILI-ja 10k Cy aHTUXUIIEPTEH3UBHU U aHTUAMWjA0CTLH PETKU Y3POUHULH (
2-49%)%°%8%0 Y pexum wcTpaKMBamMMa CTAPOCT, KA0 HE3aBHCTAaH (DAKTOP PH3HKA, je
NpHKa3aHa Kao Haj3HaYyajHUja JCTePMHMHAHTa CKOKAa TpaHCaMHHa3a KOjU je Y3POKOBaH
yInoTpeOoM aHTHOMOTHKA, 300T CIIOpe eIUMHHAIU]E JeKa KPO3 JCTCHEPaTUBHO U3MEH-CHE

1 .
1 Heku mekoBHm Kao mToO J€ Bajmpoar

opraHe 3aay)XeHE 3a KIMPEHC aHTHOMOTHKA
XEIaTOTOKCHYHOCT wemthie HCrosbaBajy y AeTHECTBY’., a TpaHCIUIaHTauuja jerpe je wemrha
KOJI JKeHa KOje YIIoTpe6baBajy HHKPUMHHHUCAHH JIEK HEro HEro Koj Mymikapaua’. Tako 1a
TOJMHE M JKEHCKHU IOJI MOTy jAa yTuuy Ha knuHuuku Tok DILI-ja. Kako cy umyHonomka
peakimja Ha JeK U U3MEHeH MeTabonn3aM Jieka Moryhu narorenerckn mexanusmu DILI-ja,
Pa3IMYUT UMYHOJIOIIKH CTAaTYC U METa0OJIM3aM Jieka 300T TOHA WJIH T10JIa MOTY J1a JOBEIY
10 paznuka y ucnoseaBamy DILI-ja. Mehyrum Shapiro u Lewis cy noka3zanu aa ¢pakropu kKao
IITO Cy CTapocCT MpeKo 55 rojauHa, KEHCKH IOJI, aJKOXOJ, HUCY OMIM crenuuuHu 3a
cnyqajeBe DILI-ja xoju cy morBpheru CIOMS/RUCAM ckanom®. Tenercku dbakTopu Koju
yTr4y Ha (apMakoJAWHAMUKY U (hapMaKOKWHETHKY JieKa, moauMopduszam nurtoxpoma P-450,
myraija 'y POLG reny, nomumopdpuzam SOD2 u GPX wu nedpunujenumja N-

aretTunTpancdepase, AOMPHUHOCE DILI-jy65'68

. bpoj cnyuajeBa koju uMajy CKOK TpaHcaMUHa3a
¥I/VUTH CMPTHH HCXOJI H3a3BaH JICKoBHMa ce nosehasa Ha 103HO 3aBrcTan HaunH". [Toctojeha
OoJecT jeTpe Wi NMpupycTBO BUpyca nosehasajy BepoBaTHohy 3a DILI. Tako cy manujeHTH
KOJjU Cy MMM aHTUTyOepkyinoTuke a Beh wumanum xematutuc b, noOWiIM Harmm CKOK
TpaHcamMMHaza, ok cy HIV manujeHTH Ha aHTHPETPOBHPYCHO] Tepamuju TOOMIM aKyTHU
XEMaTUTUC KOjU j€ MPOTEINPa0 Y aKyTHY UHCY(PHUIH]CHIIH]Y jeTpe7o‘71. Heankoxomna macHa

jerpa je camo mo cebu pu3uk (axrop 3a DILI, a mpucyraH OKCHAATHBHU CTPEC J0JIaTHO

yrtude Ha Teuiky ¢popmy DILI —ja72.
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1.2.5 IlaTorene3a DILI-ja

Omrehewma jerpe Mory Hactatd 300T TOKCHYHOT JI€jCTBA INTETHOT areHca, 300r
CTBapama aKTUBHHUX TOKCHUYHUX METa0OJIMTa TOKOM OWoTpaHchopmaluje y jeTpu uiu 300r
MMYHCKOT THIIa omTehema - KaJa HEKU JIEK WM HEroB METaOOIUT MOCTaHE XalTeH, KOju
henmjcke nporenne nperBapa y HeoanTureHe. [locroje aBa tuna omrehema jerpe: 0OueKuBaHO
(Y3pOKOBaHO HMHTPH3MYHUM  XCMATOTOKCHYHUM  CIIOjeBUMA) W  HEOYCKHBAHO, WU
HMIMOCUHKPA3HjCKO ommTeheme Koje HacTaje 300r MIMOCHHKPA3UjCKUX XemaToTokcuHa. Ko
npenBuIMBOT omTehema HamasuMo HeKpo3y henuja jerpe, omreheme HACTYIIA KpaTKO BpeMe
HAaKOH YHOUICHA INTETHOI areHca y opraHu3am, creneH omTehema 3aBUCH O] KOJIWYHHE
areHca Koju je yHeT y opranusam. Y TakBe areHce cmajajy ¢gocdop, opraHcku pacTBapayu-
TETpaxJIop YIJbCHHK M JIeK aneramuHopeH. Behuna oBux omrehema Hactaje JelioBameM
MeTa0oNTa HaBeACHUX areHaca HakoH | ¢asze Omorpanchopmanmje. PeaktuBHu MeTabomuTu
Cy eNneKTpOoQWIHM paaMKald, CIOOO0JHM paJAMKaIM W PEAKTUBHH KHCEOHUK. PeakTHBHU
MeTa0OJUTH Ce KOBAJCHTHUM Be3aMa Be3yjy 32 MOJICKYJIe NpPOTEHHA, JIUIUIA, HyKICHHCKIX
KHCeNuHa U J0Boje a0 nopemehaja muxose pynkuuje. TakBe henujcke nmpoMeHe 10BozE 10
omrehema 300r HHAKTUBAIMje KJbYYHHX €H3MMa WINM (POPMHpaAmEeM KOMILIEKCA MPOTEHH-
JIEK KOjH MOXe Jia JOBeJe 0 MMYHCKHU IocpeoBaHor omrehema jerpe. KoBaneHTHa Be3a je
HajBAXHUJU MexaHu3aMm omtehema. [NyTaTHoH Kao riiaBHU WHTpahe njcKu aHTHOKCHIAHC,
KOjU IITUTU hennjy o]l TOKCHYHOT YTHIIaja KOBAJIGHTHOT BE3MBama, BaXKaH j€ Y KO Yraluju
MeTtabonuTta aneramuHodeHa. Jlemenuyja riryraTioHa 300T TOTa MOXKE MOTEHIIUPATH WIIH
noBehatu omreheme jerpe. Henpensuaupa omrehema jeTpe JeKOBUMa HACTajy KOJ MaJlor
Opoja M3I0XKEHUX 0ocoba, ma ce cMarpa Ja ce paau O MIMOCHHKPa3UjCKO] peakluju, 300T
CKJIOHOCTHM THX o0co0a Ja TIOKpeHY XMIIEPCEH3UTHUBHY HMYHCKY pEaklHjy Ha JeK.
XunepceH3UTHBHA peaklirja ce jaBJba HAKOH jeJHE JI0 MET HeJlesba O]l y3uMama JieKa U jaBjba
Ce HAaKOH IOHOBHOT y3HMMama JeKa. XHUIEPCEH3UTHBHA peaklivja je nmpaheHa MOBUILIEHOM
TEJIECHOM TEeMIIepaTypoM, €03MHOMMINJOM, JUM(OIUTO30M M  3aMaJbeHCKOM pPEaKLljoM
jerpe. JlekoBH KOjU HHAYKY]Y HUMYHCKH OAroBop (IukiodeH, cyadoHaMUAM) CTBapajy
XaNnTeH KOmYrare KOjU H3a3uBajy XyMOpAJIHM W/WIM helujcKu OAroBOpP YCMEPEH MNpOTHB
jerpe.

Jla pesumMupamo, cariefaBambe KIMHUYKO-TIATONOIIKUX OCOOMHAa MHIMBHyajamna ca J00po
nepunucanum DILI-jem Moxe na Ham o00e30eau Kibyd 3a onehuBame MOTEHIIMjaTHOT
Mexanm3ma DILI-ja xao mTo ce mokazano y ciayda)y (QUATYypUIUHOM H3a3BaHE
XeMaTOTOKCHYHOCTH . W3 ()apMaKoNOIIKHX OCOOMHA JIEKOBA MPOHCTHYE 1a MEXaHH3aM

.. 74-7
omrehema, koju je Beh rope HaBegeH, Moke Ja Oyae METaOOJIMUYKH WM UMYHOJIOIIKH 6
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Yecra u xopucHa kapakrepuctuka DILI-ja jecte mozena Ha yHyTpaIimbyU U UAMOCHHKPATCKH
tun. OBa KapakTepHu3aluja ce OJHOCH Ha JIEKOBE KOjU Cy y CTamy J1a U3a30BYy JIE3UU]Y jeTpe
KOA JbyIU WIM y aHUMaJHHM MOJIEIMMAa KaJa Cce€ Jajy y JIOBOJHHO BEJHKO] JO3MH.
[TapamneTamost je MOXa HajTIO3HATH]U U HAJBHIIIE KOPUIITNEH JIeK KOJH M3a3MBa YHYTPAIIbBH
DILI. Manocunkparcku DILI je pehu u jaBpa ce camMo KOJ HOUIOKHUX 0co0a, Mame je
JI03HO 3aBUCTaH W Jaje Pa3IUYUTH]y TPE3CHTALH]y HETO I/IHCTpI/IHCI/IK77. Hakie, nBa cy
MeXaH3Ma XEeMaTOTOKCHYHOI JI¢jCTBA JIeKAa: JIO3HO-3aBHCHA TIPEJABHIMBA  peaKiyja
(mpeno3upame MapaneTamoioM WM aClUPHHOM, Jy)Xa yrnorpeba amjojapoHa U
MeTOTpeKcaTa) W uaunocuHkpasuja. [IpBu mexanmzam je pehu, xpaha je nmatenua, Gosba
nporHosa. [pyru Mexanuw3am je demihu, peakiyja je HENPEABHINBA, BEOMa CYy peTKa aiu
o30mspHa omTehema, HHMje MOBe3aH ca J030M, JyXa je JaTeHIla W HENO3HaT Y3pPOK.
WNnmnocuukpasuja Moxe OUTH MMYHOJIOIIKK MOCpefoBaHa ( ajepruja): He3aBUCHA 01 J103e (
AHTHCTIIICTITUIIN ), METaOOJIMYKa-MOKe OUTH IMOBE3aHa ca J030M ( U30HHU]a3u) UIIH HE MOXKE

na ce audepeHnrpa Mexanu3aM (TpeKiianajy ce) - MeTHIIONA, XaJIOTaH.

1.2.6. Knimanuka cauka DILI-ja

Kmuanuak cimka DILI-ja je pasznuuuTa M Wae 04 acHMIITOMATCKOT, MPOJIA3HOT,
Onaror nmopacrta eHzuma jetpe 10 GyJIMHHAHTHOT MoNnyliTama jerpe y oko 13-30% ciydajeBa

Koju je dvecto mpaheH CMpPTHUM rexomoM e,

Knunnuka cnmka omrehema je Beoma
pa3HoJMKa, O]l HECTISU(PUUHUX CHIITOMA M 3HAKOBA JI0 €KCTpaxenaTHYHHX I10jaBa Kao IITO
je DRESS cunapom. Hajuenrthu cuMntoMu 1 3HAIIM UMYHOJIOIIKE PEAKIIMje Ha JIEK Cy OIIITa
cnabocT, ryOMTaK ameTuTa, rpOo3HUIIA, OCIa, apTpajiruja U €03MHOpHINja, CINIEHOMEraanja,
aJli OHM MOTY OUTH NMPUCYTHHU U KOJ MallyjeHaTa Koju He y3UMajy JIeK U HHje MPAaBUJIO Ja ce
yYBEK jaBJjbajy y olmrehewmy jeTpe H3a3BaHOM JeKoM. MHorm HedapMakoJIOMIKH Y3poLu
JI0BOJIE JI0 CKOKa TpaHCaMHHAa3a, TaKo Ja je TOTPpeOHO nuepeHIIupaTH BUPYCHE Y3POUHUKE
(xematutuc A, C u E, EB Bupyc, nuromeranoBupyc), Ounujapae OojlecTH Kao HITO Cy
OunmMjapHa Kajkyjo3a, ajJKOXOJ, HEaJKOXOJIHa MacHa jeTpa, ayToMMyHe OOJiecTH jeTpe,
xepeauTapHe 00JIECTH Kao IITO Cy: XeMOXpomarosa, ajida 1 aHTUTpUIICHH AeQUIMjeHIrja U
Wilsonova 6omnect on dapmakosomku y3pokoBane mospene jerpe. JJoOpo y3era aHamHesa
KOja yKa3zyje Ha JIeK, UCKJbYUeH-€ JAPYrHX Y3pOUHUKA, IPOPECHOHATHUX OOJIECTH, TeHETCKe
aHamm3e ( kao mro  je moimumopduzam SOD2, XuUCTONOIIKA HCHOUTHBAKA jeTpe U
MMYHOJIONIKA MEpea aHTUTeNa y ayTOMMYHHM OOJieCTHMa jeTpe MOTy OWTH KOpPHCHA Y
nudepeHLrjaaHoj A1jarHo3u DILI-ja54’80. [TocToje KJIMHUYKE CKajle JOCTYIHE 3a AUjarHo3y

DILI-ja. Anu yecTo manujeHT y3uma BUIIIE JIEKOBA KOJU UMajy XeNaTOTOKCUYHH MOTEHIUjall,
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w uma Beh nocrojehy Gonect jeTpe uiaM cUCTEMCKy 00JecT Koja 3axBaTa jeTpy, Tako Jia je
U3[Bajarba jeHOr Jieka kao y3pouHuka DILI- ja monekan Temko KopumrhemeM CKOPUHT
cuctema Tj. ckanama 3a aujarnosy DILI-ja. ITopact TpancamuHaza caM 1Mo ceOu 4ecTo HHUje
noBoJbaH Beh je moTpeOHa orcexHrja ananu3a GyHKIuje jerpe (OnmupyouH, anOyMuH BpeMe

KpBapemaA...)
1.2.7. Ckane 3a npoueny DILI-ja

IIpema CIOMS/RUCAM ckopy DILI je mopesbeH y Tpu TUIA: XeHaTolenyjJapHH,
XOJIECTATCKH H MEIIOBHTH® 2., XenaromnenyiaapHu Tun ce Aedunumie nopacrom ALT-a npeko
3 myTa o/ BpeAHOCTH KOja IpeCcTaB/ba ropky IpaHuily pedepeHTHor orncera win R >5, riue
je R ognoc cepymcke aktuBHoctu ALT u cepymcke aktuBHocTu ALP, 1ok ce xonecraTcku
tun aepunume kao ALP>2 ULN wm R < =2, a memoButu kao ALT >3 ULN wu
2<R<5%838 Xenarouenymapuu tnm omrehiema je Hajos6MBHMjK 1 Hajuemhe je AKyTHH 0K
je xonecrarckun u MewmoButd DILI yemhe 00aMK XpOHUYHOT ourrehema®. Cxok
OounupyOnHa y XemaTolenyiapHoMm omTehemy ykasyje Ha 030UJbHY JI€3U]y ca YECTHM
cMpTHEM HcxozoM o 0.7 o 1.3 Ha 100.000 namujeHaTa Koji IPUMajy CyCIIeKTaH ek .

bp3za u tauna awmjaraoza DILI-ja je BaxkHa y CBakoJHEBHO] mpakcu. Mehyruwm,
nocraBjbambe aujarHoze DILI-ja Huje J1ako W yrinaBHOM ce 0a3vpa Ha HHAMPEKTHUM
nokasuma. Hajuemrhe, norahaju xoju cyrepumy Ha cycnektan DILI (DILI ne moxe 6utn
MCKJbYYEH aKO HWCY CBH NPHCYTHH ) Cy'': yBOleHe HOBOT JIGKa y TPETXOJHA 3 Mecella,
MPUCYCTBO OCME WJIA €03WHOPUIHje, XOJiecTa3a ca HOPMAJIHOM BHU3yaJIU3aIld]OM
XernaToOMIMjapHOT CHUCTeMa M AaKyTHH M XPOHUYHU XemaTUTUC Oe3 ayToaHTHTENa W
xurnepramariodynuHemuje. Kako He MocToju 3maTHU CTaHAApA 3a JAWjarHo3y, OCHOBHO j€ J1a
ce UCKJbyde apyru Moryhu y3pomu omrehewa jerpe. [Ipeanmaranu cy OpojHM CKOPHMHT
CHUCTEMHU, alli je MpolleHa U Jajbe mHaAuBUAyandHa. [la Ou ce mocraBuna nujarnosza DILI-ja
HaNpaBHBEHU CY CINENU(GUYHU CKOPUHI CHCTEMH KOjU C€ Ha3MBajy KIMHUYKE CKaje 3a
nponeny DILI-ja. IIpBa yBenena ckana 3a mpoueny DILI -ja 6una je Hapawo ckana. tbena
MIPEeHOCT je Omiia y TOMe HITO je jeIHOCTaBaHa Ia caMUM TUM U Hajuenthe MpuMeHbHBaHa 3a
op3y eBanyannjy DILI—ja. Anu 300T BeHE HUCKE CEH3UTUBHOCTH W HETaTHBHE MPEIUKTUBHE
BPEIHOCTH, HCTPXHWBAYM je HUCY CMaTpald HajMEPOJOAaBHUjOM JIMjarHOCTUYKOM
ckamom® . Hosa ckama CIOMS/RUCAM ce KopucTH Ja audepenuupa tun omrehema
jeTpe Ha XenaToIeNyIapHH, XOJIECTATCKH HIIM MEIIOBHTH . OBa cKalia je oxpeljeHa CKopoM

KOJU y3uMa y 003up 7 KpUTepHjyMa, YKJbydyjyhu MpuUBpeMeHy MOBE3aHOCT, KIIMHUYKU TOK

(oaroBOp HAaKOH UCKJbYYMBama JieKa U3 ynorpede,), pakTope pusMKa, IpUIpyKeHe JEKOBE,
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UCKJbYyUUBamkE APYrUX y3poka omTehema Koju HUCY Be3aHM 3a JIEKOBe, BepoBaTHONhY mojaBe
omtehema Ha OCHOBY Ha3HAKE Ha MMAaKOBamY Jieka (HexkesbeHa JejcTBa) u rechallenge (ma nu
Cce peakiiyja MOHOBO jaBJba aKO CE JIEK IIOHOBO YKJbY4H Yy Tepamnujy). Lllupoko ce kopuctu kao
CTaH/Japu30BaHa CKajla ca BHCOKOM moy3maHomhy, penpoaynuOwiHomhy u
cneunpuynomhy. Maria u Victorino (M&V) cy npukazanu ckaiay Koja ce 30Be KimHnuka
Hujarnoctruka Ckana (CDS) koja je mojeqnocraBibena CIOMS/RUCAM ckana u y3uma y
063up camo 5 KkpuTepujyma® . OHa je MMana CBOje HEIOCTAaTKE KA0 CTO Cy 9eCTO JaXKHO
HeraTWBHa TpoleHa xosectaTckor omtehema, DILI ca myrom maTeHioM, u Heciarama y
cllyyajeBUMa OpO30MPOrPECHBHUX XeMmaTuTHca M (OoKycupaHa je Ha HMMYHOQJIEPTHjCKe

90,9192 v Janmany je 2004. rox.

peakiyje, Kao IITO Cy EKCTpaxemaTH4He MaHUQecTaiuje
npeJulokeHa ckaina koje je Hactana u3 CIOMS/RUCAM, a koja ykibydyje TecT TUM(OIUTHE
ctumynanuje y3pokoBaHe jekoMm (DLST) kao mujarnoctuuku ¢dakrop. YTBpheHo je aa oBa
ckaina uma Behy cersutuBHOCT Hero CIOMS/RUCAM (93.8% y omuocy Ha 77.8%, pemnom)
MPIIMKOM aHalu3upama 127 jamaHckux nanujeHara. MehyTuM, menmu3HoCT OBe CKajie Mopa
Jla ce MPOLEHH M Ha MalyjeHTUMa KOju HUCY JamaHuu Kako OM ce BepU(HKOBaja HEHa
yHHUBEp3aliHa xopucrocT™. Ot CBHX cKaa HajBuie kopuithena je CIOMS/RUCAM.

VY ciydajy opurnHaIHUX Kputepujyma, nujaraoza DILI-ja ce moctaBibaHa Ha OCHOBY
crenehux xpurepujyma: TojaBa xemaTHyHOr omTehema Koja je JAMPEKTHO IOBE3aHa ca
IIPUMEHOM JIeKa, UCKJbYyUMBaWkE IPYTUX y3pOKa XElNaTHTHCA, OMOPaBaK TECTOBA (DyHKIIH]je
JeTpe HaKOH UCKJby4ema Jieka U3 ynorpebe u Oumoricuja jerpe. Mana je CIOMS/RUCAM
ckana Hajuyemhe xopumiheHa WM TPEHYTHO MpPEJACTaBjba CTAHIAPAHY METOAY 3a JHjarHO3y
DILI-ja, Tpeba HarmacuTu Ja MHOTH JIEKapu M Jajbe IMOCTaBibajy aujarno3zy DILI-ja Ha
OCHOBY comcTBeHe TmpoueHe. Jlakie, nujarHoza DILI-ja ce mnpumapHO mOCTaBba
€KCjyBaHTHOYC, a NPBEHCTBEHO C€ 3aCHMBAa Ha JETajbHO] aHAMHE3W, J1abopaToOpUjCKUM
aHaJl3aMa, BHU3YaJIM3alMOHUM JUJarHOCTMYKMM Me€TojJaMa W  Ouolcuju jeTp651'94.
JIMjarHOCTHYKN aJTOPUTMH JTOCTYITHU KIMHUYAapUMa 3aCHUBAjJy c€ Ha KIMHUYKAM CKOPUHT
CHCTEMHMa, aJli ’bHUMa HeJl0CTaje KOHKPETHOCT U JI0Ka3aHa Taunoct’. WHimenmna DILI-jay
OIIITOj MOMyJaIMju HHUje TAYHO IO3HATa alM ce MpeTHocTaBjba Ja ce jaBma y 10-15
ciydajea Ha 100.000 manmejuata rogummmse . OBako Hucka nHmraeHna DILI-ja je y Besn
ca HEJOCTaTKOM OOJeKTHBHOI JIMJarHOCTHYKOT MapKepa, Koju Ou NpeacTaB/bao 3JaTHU
CTaHJapA, ILITO OTeXaBa IpOydyaBame IaroreHese OBOI mnopemehaja kao M MpOLEHY
BEpOBaTHONE y3pOYHOCTH JIeKa, a CaMUM THM U MJEHTU(]UKALMja XenaTOTOKCUYHOCTH
MIPEACTAaBIbA BEJINKU KIIMHUYKH U PETYIATOPHU m3azo>. DILI ce reHepaHo jaBjba U3Mely 5
n 90 maHa oj mMouyeTka MPUMEHE neka™ U nma 3Ha4ajaH yJeo Yy pa3BOjy aKyTHOT 3acToja

jerpe®®. XemaroTokucUHOCT y3poKOBaHa JEKOM je mocTama Boxeh y3pok pasBoja akyTHOT
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3acroja jetpe y CA/l, rae ce jaBiba oko 2000 cirydajeBa akyTHOT 3aCTOja jeTpe TOMUIIILE, O]
yera je y oko 50% caydajeBa JieK Y3pOYHMK, TaKO Ja j€ paHa JIMjarHOCTUKA
XEMaTOTOKCHYHOCTH W TPABOBPEMEHO ynyhHBame IMalujeHara y TpaHCIUIaTallMOHE IIEHTpPE

01 KJbY4HOT 3Hauaja’ >’

. yro roguna ynaszan DILI je 6uo moce6aH m3a30B 3a KapAHOJIOTe,
racTpoeHTepoxernarojore, ¢apMakoyore, jekape Ommre mnpakce, (apmaneyrcke kyhe u
JpXKaBHE areHIuje 3a nexose’®, 'V by OOJbET pasyMeBamba OBOT PETKOI ajl Ba)KHOT
HeXeJbeHor porahaja, MynTuneHTpuuHe wucTpaxkuBauke mpexe (DILIN) cy mouene na
CTBapajy CTaHIapIU30BaHE TMPUCTYNE 3a [UjarHO3HY, €Bajyald]y M MpHUjaB/bUBAE

97,98 . .
. Kpajmu 11 0BHX Haropa je Ja ce modoJpla

MaryjeHaTa ca CyCleKTHOM JIE3UjOM jeTpe
0e30eAHOCT MalyjeHaTa CMambUBAbEM M3JI0KEHOCTH BHCOKO PHU3MYHHUX HHIMBHyajana
MOTEHIMjaJTHO XENMaTOTOKCHYHUM JIEKOBMMa M oMmoryhaBame 0e30eqHE NpUMEHE OBHX
areHaca KoJI BEJIIMKOT Opoja HHCKOPH3WYHHMX WHIAMBUIyalala Kpo3 IEePCOHATU30BAHY
IpUMEHY JIeKa TpeMa namujenty’ .BpojHe MeToje Cy Ipejuiarane 3a mpoleHy BepoBaTHolie
neka kao ¢akropa pusuka 3a DILL. Heke cy 6mie ommrer kapakrepa ( Hapamo, Kpamepos
anroputaM) JOK cy apyre crenudpuuyHe 3a jerpy ( Maria u  Victorino KIMHUYKA
JMjarHOCTHYKA ~ CKala, CIOMS/RUCAM)49’93. Hapamo ckanma je mpemioxkeHa Kao
jenHocTtaBHa, HecrnenupuuHa ckana on 10 muTama 3a MPOIEHY HEXEJbeHUX peakiyja Ha
JICKOBE KOje Ce jaBJbajy TOKOM KIMHHYKOT HCIINTHBAA® . YIIPKOC BEHO] jeXHOCTABHOCTH U
[IMPOKOj TIPUMEHH HE CaMO y KIMHWUYKUM HCTPOKUBAHMMa HEr0 W y KIMHHYKO] MPAKCH,
Hapamo ckana uma orpaHuueHy NpuMEHY Yy MPOLEHU Y3POYHOCTH XEMaTOTKCUYHOCTH 300T
HUCKE CCH3UTHBHOCTH , HHCKE HETaTHBHE NPEIUKTUBHE BPEIHOCTH W OTPAHHYCHE
CIMOCOGHOCTH Ja ce wW3xBoje Morylin ox BepoBaTHHX Kateropuja BeposatHOhe®.
CIOMS/RUCAM ckana je pa3BujeHa Kao croenuduyHa 3a jeTpy, Koja Kiacudukyje
omreheme jeTpe Kao XemarolenaylapHO, XOJIEeCTaTCKO M MELIOBUTO, HA OCHOBY 0OJl0Bama
KOj€ yKJbydyje 7 KpUTepHjyma y3p0qHOCT1/181. OBa ckana ce A00po mMokasaja y MpOIEHHU
omrehema jeTpe H3a3BaHOT JIEKOBUMAa W TPEHYTHO j€ 37aTHU CTaHAapJ 3a MPOIEHY

Y3POYHOCTH XEMATOTOKCHYHOCTH ', FbeHa amncolyTHa IMOY3ZaHOCT jOII YBEK HHje

nokazana’ 1%y DILIN CTYAHJU y KO0jOj je ckaia Owia kopumiheHa oJf CTpaHe TpH

XEMnaToJioTa y3 JiBa Mepema y pa3MaKky Behem o1 5 Mecenu moy3/1aHOCT peTecTupama je Oumia

HI/ICK&lOl.

KBanmutetn Koju Cy HEONXOMHH 3a A00ap METOX TPOIEHE Y3POYHOCTH CYy
PENPOAYIIMOUITHOCT ¥ BaTUAHOCT. BamumaHOCT 3HauM Aa AOOMjeHH pe3yaTaTH TadyHO
pednexkTyjy ¢deHOMEH KOoju ce HCIOUTHje JOK je€ pEenpoAylIUOMIHOCT 3HayajHA 3a
yrnopehuBame pe3yirara, Tako Ja pa3IHIUTH KOPUCHUIIH 10y 0 UCTHX 3aKJbydaka, YIPKOC

1
pasiuKaMa y BpEMeHY H IPOCTOPY HCTPaKHBAba ..

26



1.2.8. lonaTHu TecTOoBU (HepyTHHCKH) 3a AujarHo3y DILI-ja

[Ipemioxenn cy W J0JaTHM TECTOBU 3a IMOTBphuBame aujarHoze DILI-ja u
UJeHTU(DHUKAITN]Y JEAMHCTBEHOT Y3pOUYHOT Jieka. Kao mrTo je rope moMeHyTo MalujeHTH 4eCTOo
y3UMajy HEKOJIMKO JIEKOBA O] KOjuX je y HajpeheM Opojy cimydajeBa camo jeaH OJrOBOpaH 3a
omreheme jetpe. MehyTum, yak 1 kaga kmuHHuKa ckana 3a DILI uBpcTo yka3yje Ha 1aTH JieK
Kao Y3pOo4yHHK omrTehema jeTpe, MAeHT(HUKAIMja jeTHOT Y3pPOUYHOI JIEKa HE MOXKEe OWTH
yrBheHa kopumhemeM oBUX ckana. Hajrmoy3gaHuju TecT 3a MOTBPAY Jia j€ MPETIOCTaB/beHU
nek curypHo uzasuBad DILI -ja y omHOCy Ha Apyre gakTope Ko MOCMaTpaHOT MAllijeHTa je

>48L Mehytum TO HHjE CTHUYKH

rechallenge ca mnoTeHIMjaTHUM, Y3POYHHUM JIEKOM
NPENOPYYbMBO M KOHTPAaUHIUKOBAHO je KOJ JaTor IaiujeHTa. Y TBphHUBame CeKyHIapHOT
UMYHOT ofiroBopa koju je mocpenoBan b u T henujama, a xoju ce kapakrepuiie kpahum
MIEPHOJIOM JIATCHIIMje U O30MJBEHOM pEakIMjoM KoOja Cce jaBJba HAKOH TOHOBJbEHE MPUMEHE
CYCIIEKTHOT JIeKa j€ jaK MoKa3aresb Jla ce paau 0 UMyHOoJIomKoj marorene3n DILI-ja. Papay u
capaJHHLHU Cy IOKa3ajH Ja NPWIMKOM IIOHOBHOI M3Jlarama JieKy Koja 88 marmjeHara ca
XeMaToTOKCHYHOIINY Koja je y3pOKOBaHa pa3IMuMTUM JIEKOBUMA, Mo3uTHBaH rechallenge je
3abenexxeH y BehwHH cioydajeBa, a 12 mamujeHaTta je pa3BUiIO O030MJBHO XEMaTOIENTyJIapHO

02

omrehewe ca IKYTMIOM [PWIMKOM ITOHOBHE HpI/IMeHel Tect nmumdouunTHe

TpaHcopmaije omoryhasa in vitro cumynanujy edexkra MOHOBHE NPUMEHE CYCHEKTHOT

103

neka y nuMonuruMa yzetum ofl nanujeHara ca DILI-jem™ . Jlumdorutu xoju cy y3etu u3

XenapuHU30BaHe NepudepHe KpBU MNalUjeHaTa ce MHKYOUpajy ca HEKOJUKO Pa3IuYUTHX

104 .
o4 JlumbouutHr nponudepaTUBHU OArOBOP j€

paszpehema ca CyMHUBUM y3POUYHUM JIEKOM
IPOLEHEH MOHUTOpHUCcameM KoHleHTpauuje H-tumuamna. LTT ce mmpoko Kopuctu y
JamaHy ¥ MHKOpIOpHUCaH je y AujarHocThyke kputepujyme y Jamany (DDV.J ckana). OBaj
TECT C€ MHTEpPHpeTHpa Kao MO3UTHBAH ako JuM@ouuTHa nposudearyja, Koja HacTaje Kao
OJITOBOP HAa CYCHEKTHH JIEK MOXKE Jla c€ JCTEKTyje ecejuMa, y mopehemy ca KOHTPOITHOM

105
KyJITypoM, 0e3 jeka

. MehytumMm, orpanndena ceH3uTHUBHOCT (0ko 50%) u cneunpuyHoCT
TeCcTa, HeJ0CTaTaK MOHOBJHBMBOI M O0JEKTHBHOI OYHMTaBama JUMGOUUTHE Mponudepanyje,
Kao u MoryhHocT HecneuupUUHUX peakiMja Cy OrpaHuyWId Kopuiihewe TecTa.
JIuMpOUUTHN OArOBOp HAa CYCHEKTHH Y3pOUHH JIEK HE MOpa HYXHO Aa Oyne mose3aH ca
omrehemeM jeTpe. be3 003upa Ha TO, y TOKY cy AogatHe cryauje ox ctpade DILIN u npyrux
CTYAMJCKUX Tpyla IIMPOM CBETa O HOBUM ecejuMa JTUMQOLUTHE mpoiudepanuje, Koju
MOTEHIIN]aJTHO MOTY Jla C€ KOPUCTE KA0 JUJarHOCTUYKHU U MMPOTHOCTUYKU TECTOBH 3a peakliivje

JeKoBa. Jol jeaH TeCT y KOMe ce KOPHCTU nepudepHa KpB MaujeHara je TecT JEYKOIUTHE

vurparje (LMT) 3a koju je mOTBphHEeHO na je KOPUCHH]H HETO DLST™®. OBaj TecT
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yKJbYydyje MPOLEHY XeMOTaKCce TPaHyJIOIHUTa U3 jeIHE KOMOpe Y APYTy KOMOPY Koja caipkKH
MOHOHYKJeapHe henuje kopucrehn XeMOTaKTHUHH (aKTOp KOjH MPOIYKY]y MOHOHYKIJIEApHE
henmje mocne mHKyOanuje ca pacTBOPOM CYCIIEKTHOT y3podHor Jeka. Jlame, Murata u
capaJHHIHU Cy MpHKa3aJy TECT NMPOAYKIHjEe IIUTOKHHA KA0 METOJ 33 aHAJIM3y MMYHOJIOIIKE
narorenese DILI-ja , koju je Takohe I0Ka3ao BHCOKY CEH3HTHBHOCT Y JMjarHOCTHKOBALY .
VY oBoj ananu3u HEP2G henuje, xoje o/u1axy akTHBHOCT METAOOJIMYKUX €H3MMa Kao IITO je
CYP450 ce npBo MHKYOMpajy ca TUIyEeHTHMA CYCIIEKTHOT JIeKa, ¥ OBa MEIIaBUHA M KYJITypa
Menujyma HEP2G henuja ce onna nakyOupa ca nuMmdonutrma nepudepHe KpBU U30JI0BaHE
oIl manujeHara. VHTpanUTONMa3MaTCKu IUTOKHHCKH Mpoduau auMQonuTra, Kao IMTO je
unteppepon rama, TNF anda, uaTepneykuH 2 ce Ha Kpajy ozapelyjy kopumhemem
flowcytometry-je. Mako cy OBHM TECTOBHM KOPHUCHHM 3a JAWjarHO3y WM HMICHTH(DHKALN]Y
MOjeIMHAYHOT Y3POYHOT JIeKa, HUCY jeTHOCTaBHU 3a M3BOlEHE M YECTO HUCY M3BOIJBUBH Y
PYTHHCKHM HCIUTHBAakBUMA. 300T YECTO JIAXKHO-TIO3UTUBHUX PE3yNTaTa HABEJICHUX TECTOBA
32 WUCIHUTUBAKE XEMaTOTOKCHYHOCTH, MOjJeIUHAYHH Y3POYHH JIEK HE MOXE Ja ce ca
curypHomhy onpeau, 4ecTo ManyjeHTH 300T JIa)KHO MO3UTHBHOT pe3yjiTara TecTa Mopajy
I0KMBOTHO J1a M30eraBajy HEKOJIHMKO JIeKOBa, Hajyemhe HEXemaTOTOKCHYHUX, U THME
HENMOTPEOHO OTpaHMYaBajy CBOj€ TEpalHCjKe MOTYNHOCTH 3a JICUCHE APYTUX, 030MIBHUX

0onectu. Tako 1a Ha pe3yaTeTe OBUX TECTOBA Tpeda IieaTh ca moceOHOM oba3puBoiihy.
1.2.9. UaxkpumuHncanu Jjek u gedeme DILI-ja

DILI je xoMmrmiekcaH KJIMHUYKK MPOOJeM ca IIUPOKUM CIEKTpOM MaHudecrtamuja
KOjeé Uy OJ aCUMITOMATCKUX Onarux OHWOXEeMHJCKMX aOHOPMATHOCTH A0 O30UJBHOT
xernatutuca ca xyturoM. [Ipu nojaBu DILI-ja, ouekuBaHO OM OMIIO UCKIBYUUTH CYMEUBU
JIeK U3 Tepanuje WIN peAyKOBaTH HErOBY J103y, alld aKo je Taj JeK KpyLHujalaH Y Jeuewy
HEKOI' KJTHUUKOT €HTUTETa HacTaBJba CE HEroBa MPUMEHA Y IyHO) JJ03M y3 MaKCUMAaJIHE Mepe
npenoctpoxkHocTu. C npyre crpane, Heku nanujeHTH ca DILI-jem "ak mokasyjy omopaBak
omrehema jeTpe 06e3 HCKIbyUHBaba CYCIIEKTHOT Jieka. Tako 1a makJbUBO Tpeba MpOLEHUTH
Ja M CYCIIEKTHU JieK Tpaba ma Oyae oOycTaBJbeH W3 Tepamuje, Y3UMameM y O003Hup U
BOXHOCT TOT JIeKa y Jieuewy. Y caydajy temke ¢opme DILI-ja koju ce mpeseHTyje Kao
aKyTHH 3aCTOj jeTpe ca BP0 BEPOBATHHUM CMPTHUM HCXOJIOM, MPAKTUYHO jeIMHA TeparujcKa

MOTyhHOCT je TpaHCIUIaTaloHa xnpyprnjalOS.

He mocroje jacHM KpuUTepujyMH 3a
UCKJbYUYHMBAaWKE CYCIIEKTHOI Yy3poyHOr Jieka. Hekum Tepanujcku BoOIMYM Mpeayaxy Ja
nerocTpyko nmoeehame Bpennoctu ALT-a u3Han pedepeHTHOT orcera u 0JICyCTBO CUMIITOMA

7103BOJbABajy HACTaBaK IMPUMEHE CYCIeKTOr Jieka y3 moBehan ompes, mok 8 myra Beha
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BpeHocT ALT-a ykasyje 1a CyCreKTHH jieK TpeOa HCKIbYunTH 13 Tepanmje’ ', wiu ako y3

ckok ALT-a, mocToju ckok OunupyOuHa, 3Ha4YajaH maja anOymMuHa, Wi nopemehaj TecToBa
xemocraze®. Ilo Zimmermann-y, CMPTHH HCXOJ j€ BpPJIO BEpPOBAaTaH KOJ IAaIlMjeHTa KOJU
nopen Bucokor ckoka ALT-a nma u knnanuku Mmanudectny xyruity. Hy's (XjyoBo) nmpaBuiio
npahema DILI-ja xaxe ma mopact en3uma jerpe (ALT mmum AST >3xULN wiu ALP >
1.5xULN) y komOunamuju ca mopacrom Oomnupyouna (>3x ULN ) y Ouio KoM TpeHyTKY
HaKOH yBol)erha HOBOI JIEKa MOKE J1a YKake Ha 030MJbHY MOBPENY JETPEe U J1a CYCIEKTHH JIEK
Tpeba na Oyne 06y0TaBJ'beHlll. Kako ce mokazano pga je xemaTorenynapHo omreheme jeTpe
y3 J)KYTHIly TOHEeKaJ (paTajHO YakK M aKo je CYCIIEKTHHU JIeK MCKJbYYeH U3 ymoTpebe, a aa y
HEKUM CIIydajeBUMa KaJia je UCIYHeHO XjyOBO MPAaBHIIO HE JOJa3M YBEK 10 CMTPHOT MCXO/1a
yeaen DILI-ja, u na Benuku Opoj JiekoBa MOKE J1a M3a30B€ aCUMIITOMATCKU MOPACT €H3MMa
jetpe 0e3 o30uibHOr omrehema jeTpe, Onarm mHopacT TpaHCaMHHa3a HE 3axXTeBa YBEK
MOBJIAYCH-EC y3pOUHOT Jieka u3 ynorpede. FDA je mpemnoxwmra na ALT > 8x ULN , ALT > 5
x ULN Ttokom 2 mememe, ALT > 3 x ULN y KOMOWHAIHUju ca TOPACTOM CEPyMCKOT
oumpy6una > 2 x ULN, nopact PT-INR >2x unu nocrojame cumnroma omrehemwa jerpe ou
Tpebasio ga Oyay KopuiIheH! Kao MPEeIUKTOPH 030MJbHE XEeNaTOTOKCUYHOCTH Y3 MPENOpyKy
Jla ce MHKPUMMHUCAHH JIeK HCKIbydH u3 yrorpede>*0"8 Xenaronenymapuo omreheme ca
KYTHIIOM Tpeba JIe4YeHTH Yy WHTEH3WBHO] He3n KimHuKe 3a KapauoJjorHjy H
racTPOCHTEPOXENATONOTH]y jep jeé BpJO YecTo Yy MuTamy 030uJbHO omTeheme jeTpe ca
daTtamHUM UCXO00M, 0K ce ko xoinectaTrckux DILI ciyuajeBa yecto He 00ycTaBiba JIEK,
M3Yy3€B aKO C€ jaBe CUMITOMH Be3aHU 3a olTeheme jerpe, Kao MTO je XKyTUla, MOpacT
cepymckux ounupyouna ( npexo 3 x ULN) wiu nponyxken PT-INR (mpexo 1.5x ULN). Huje
OuJI0 M3Belaraja o MoCTojamy Tepanuje Koja Ou JoBena 10 MoO0JbIIaka, U3y3eB NMPUMEHE
H-  amerwnuucrenHa — KoJ  XEMAaTOTOKCHMYHOCTH — Y3pOKOBaHE  aleTaMHUHO(EHOM.
Koptuxocreprogna tepanuja moxe na ce kopuctu kox DILI cimyudajeBa ca oumrienHom
XUINEPCEH3UTUBHOIINY, aau HEe MOCTOje JO0Ka3u O HEHOJ KOpI/ICTI/Ilos. Jleuewe DILI-ja
yKJbydyje Op30 HCKJbYUMBame€ CyCHEKTHOr Jieka u3 Ttepamuje. [lozutuBHu dechallenge
nonpasymeBa 50% cmameme cepymckor ALT-a y okBupy 8 maHa oJ] MoBjIayema JieKa U3
Tepanuje y xemartoueinyiapHoMm tumy omrehema, CIOMS/RUCAM KpI/ITepI/IjYMI/I54'82. C
IpyTe CTpaHe, 3a CMamkbelhe OMITHjapHUX eH3MMa MOCTIe HCKIbYUYNBakha HHKPUMHUHUCAHOT JIeKa
KOJ XOJIECTaTCKOr THMa oluTehema je OOMYHO MOTpedaH IOy M BPEMEHCKH IEepHOJ.
Mebhytum, BpeMEHCKH MepHoji HakoH oOycTaBe JieKa HHje yBeK oJ mnomohu y paHoj
nujarHocTuiM U jedewy DILI-ja jep Heku manujeHTH 3axTeBajy MPOMIITHY eBallyall]y U

neuewe DILI-ja npu werosoj npBoj mojasu.
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1.2.10. IlpeBenunja u pano npeno3Hasamwe DILI-ja

MHoOrH JIEKOBH MOTY Ja Y3pOKYjy acHUMITOMATCKy XeMaTOTOKCHYHOCT, CKOK
BPEIHOCTH TMPOIIMPEHOT XemaTorpama 0e3 mojaBe OWjI0 KOr' CMMIITOMa KOju OW yKa3ao Ha
nopemehaj ¢yHkuje jerpe. MHUIMjaTHO TIpe YKJbY4YHBama HOBOT JieKa , Tpeba ypaauTu
MPOLIMUPEHU XemaTorpaM, exo abJoMeHa U Jpyre IUjarHOCTUYIKE METOoJIe Koje Ou cyrepucane
nocrojatbe  mopemehaja  dynkumje jerpe. Kom mammjenata ca  MIMONATCKUM
a0HOpMaJHOCTHMa TecToBa (PyHKIH]je jeTpe NpBO O TpeOaaHO y3eTH JNeTalbHE IMOJaTKE O
y3UMamkby HEKOT JIEKa KaKO y XOCIHUTATHUM TaKO M Y IPEXOCIHUTATHIM YCIOBHMA, TO3UPABY,
HAauMHY TpUMEHe, paHujeM KopHuIIhewy mpenapara, Ty CHaaajy U Pa3HU CYIUIEMEHTH WU
OWJbHU TIpenapaTH, yrnoTpeOu NpUIPYKEHHUX JIGKOBA, KOH3YMUPakhy alIKOXO0JIa U IOCTOjalby
XpOHUYHHUX OosiecTH jerpe. Uak TO3WTHMBHA MOPOJMYHA aHAMHE3a O TO0jaBU HEXKEJbEHHX

peakiyja Ha JEK MOXe OHTH KODHCHA y TmocTaBibamy aujarsose DILI-ja®> %,

[Ipu
(Gu3MKaTHOM TMIperiiely NalMjeHTy Tpeda MPOBEPUTH TEIECHY TEeMIEepaTypy, NPHCYCTBO
ocuna uiau xyrune. [loceOHO xyTuma Tpeba MaxJbMBO Ja €€ MPOLEHU jep je TO 3HaK
030mwbHOT omrTehema jeTpe KOju yKa3dyje Ha TO Ja XUTHO Tpeba oOyCTaBUTH NpPMEHY
CyCHeKTHOT Jieka. Tpebamo Ou oOaBuTH TecToBe (yHKIHjE jeTpe, YKIbydyjyhu cepymcke
tpancamunaze, ALP, GGT, ounupyOuH YKYITHH U UIMPEKTHU, aMHUJIa3e, Ka0 U XeMaTOJIOIIKE
TECTOBE KOjU MOojApa3zymeBajy Opoj eo3mHoduna u TectoBe koarymanuje. Knacudukanuja
tuna oumrehema jerpe Ou Tpebaso a ce MPOLEHU IITO paHHje jep CY KIMHUYKU TOK, Moryha
€THOJIOTH]ja M Y3POYHH JIEKOBH JIPyradyuju 3a pas3iudyuTe TUMOBE omTehema. CepoomKum
TECTOBMMA, WM aKo je MHOTpeOHO imaging MmeTogama Ou Tpebalo HCKIBbYUUTH JApyre
y3pPOYHHKE, KA0 IITO Cy BUpYCHE MH(]EKIHje, ayTouMyHe OoyecTu jeTpe, OmnnjapHe OonecTtu.
DILI cny4ajeBu ca 030MJbHMM XEMATUTUCOM KOjH IMOKa3yjy MOpacT cepyMcKor OmnupyOuHa
Ha npeko 3x ULN mory na goBeny 10 HHCY(QUIIMjEeHIIM]E jeTpe U Tpebaao Ou /1a ce MakJbUBO
TpeTHpajy y3 ynyhuBame XenaTojaory HaKOH MCKJbyYMBamba CBUX CYCIEKTHHUX JIeKoBa. Maja
cllyyajHa, MMOHOBHA MPHMEHa Y3pOYHOI JieKa MOXKE Jia JOIpPUHECE MOCTaBJbakby JAMjarHo3e
DILI-ja, ona moxe na noBene 1o 030uspHOT omrtehema jeTpe U Moxe 4ak Ja Oyzae daTaiHa,
Tako Ja ce To He mpenopyudyje. llltaBume, moryhnoct 3a Hacranak DILI-ja TpebGa na Oyne
MpoIIeHheHa KOPUITNEHEM JTHjarHOCTUYKUX CKOPUHT cucTema, kao mto cy CIOMS/RUCAM
KpuTepujymu. MehyTum jomr yBek He MOCTOjJU CET AMJarHOCTMYKUX KpPUTEpHjyMa Koju Ou
MPEJCTaBIbA0 3JIaTHU cTaHAapA. HUIMjadHU TpeTMaH OOMYHO MOJIpa3yMeBa 00YyCTaBJbambe
najbe MpUMeEHe JieKa. AKO y3pO4yHH JIeK HE MOXe Jla ce 00yCTaBH jep HalujeHT mpuma Behu

0poj nexoBa uiH je mocrojeha 6osecT 030uIbHA, ca IEYSHEM MOXKE J1a C€ HaCTaBH y3 MOCEOHY
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npenoctpoxxnoct. Jlomatu TtectoBu, kao mro cy DLST, LMT, unm Tect mponykuwmje

IIUTOKUHA MOTY OMTH OJ1 KOPUCTH MPHIMKOM HICHTU(UKALIH]E Y3POUHOT JIeKa.

1.2.11. 3akspyuak

DILI je jako komruiekcaH mpo0iem 3a KimHudape Ha KimmHumm 3a kapauoaorujy 360or
CBOj€ Pa3HOJMKE KIMHUYKE MPE3CHTalMje W 030MJbHUX IOCNIenuIia 1Mo manujeHTa. Mako je
omreheme jerpe yecTo 01aro M He 3axXTeBa Jiedemhe oBuX nanujeHara, DILI moxxe na moBene
70 030MJBHOT XEMaTUTHCA ca CMPTHUM HCXOAOM. Tako Ja, aJieKBaTHO MHHIIMjAHO JICUYCHE
KOje TOJpa3yMeBa M MHHUIUjaTHO, IPOMITHO MCKJbYYEH-E JIeKa MM MaKCHMAaJIHO CMambeHhe
703€, HAKOH Jo0Wjama TayHe JMjarHo3e je BaXHO 3a Jiekape. Mako je 3abenexeHo na je
uHimaeHna DILI-ja y mopacty Temko je oIpeauTH MPEHU3Hy y4ecTalocT 300T HeJocTaTKa
rmo0anmHOr cuctemMa 3a mnpaheme W HEAOCTaTKa 3JIaTHOT CTaHgapAa 3a JHjarHo3y.
VYcnocraBpamwe rio0anmHOr cuctemMa 3a mnpaheme HexebeHHX edekara JIeKoBa WU
yCIIOCTaBJbalkE 3JaTHOT cTaHiapaa 3a aujarHo3dy DILI—ja tpeGamu Ou ma Oyny jemaH of
MPUOPUTETA KapauoJiora, (papmMakosora, racCTpoOCHTEPOXENaTojaora U JAPYruX UCTPaKMBava
Koju ce OaBe (apmakoBHTWIAHIIOM. To O0u pemykoBano DILI m noBenmo 10 MPaKkTUYHHUX

npernopyka u 3akjbydaka y Be3u oynyher tpermana DILI-ja.
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1.3. AMJOJAPOH U1 DILI
1.3.1. YBoa

AKyTHa XEemaTOTOKCHMYHOCT j€ y JlaHallll¢ BpeMe jedaH oj Hajehmx mpobiema
(dapmakoBUTHIAHIIE W BoJchn Y3pOK MpEeKUaa Tepamnuje JeKoM u3 0e30eJOHOCHUX pasliora.
[To3HaTo je ma y KIMHUYKO] MPaKCH aMjoAapOH MOXKE Jia IPOYy3pOKyje HexebeHe eeKkTe Ha
JEeTpy, KOJU C€ Y HEKHM CJIydajeBUMa KCI0JhaBajy U Kao MpaBa XeMmaToTOKCUYHA peaKuI/Ijallz.
Xematnuku nopemehaju n3a3BaHM aMjoJJapOHOM Cy Hajuenihe acCUMIITOMATCKH M JCTEKTY]y
ce Kpo3 noBehame jeTpeHrnx eH3uMa M JAPYyrux OMOXeMHujcKuX napamerapa kpBu. [loBehame
HUBOA CH3WMMa jeTpe je Hajuemhe XPOHHYHO, YMEPEHO M PEBEP3UOMIIHO, Ta Maiu Opoj
naryjeHaTa 3axTeBa IMpeKua Tepamnuje amjogapoHoM. MehytuMm, koJ HEKUX OOJECHHKA OBU
nopemehaju cy mpaheHu W 3HAYajHUM KIMHUYKAM CHMIITOMHUMAa U TI0jaBOM O30UJBHUX

113,114 . -
3114V najrexoj hopmu, omucaHu

000JbeHa Kao IITO CYy XEMaTUTHC, IIUPO3a WK X0JIecTa3a
cy (aTamH;n HCXOmH 360r XCMaTOTOKCHYHOCTH M3a3BaHE aMjoIapoHOM'™. Y IenHHH y3eB,
KJIMHUYKA HCIOJbaBambha XENaTOTOKCUYHOCTH aMjoJlapoHa cy BapujabuiHa M TO IO
YUYECTaJIOCTH, KIMHUYKUM EHTUTETHMa, BPEMEHCKOM oOpaclly jaBJbarba, MaTOAHATOMCKHM
KapakTepUCTUKaMa M KpajlbMM HCXOAMMAa Kao W OATOBOPY OpraHM3Ma Ha YKHJAame WU
HACTaBaK TNpUMEHe OBOr Jieka. [locmeanyHo, MHOTH aCIEeKTH XEHNaTOTOKCHUYHOCTU
amjoZlapoHa HHUCY JIOBOJbHO MO3HATH, MOCEOHO MOJIEKYIapHU MEXaHHW3aM U MHTEpakKiuje ca
JIPYTUM XeNaTOTOKCHYHUM YHHHUOLMMA OJHOCHO (PaKTOpHMa KOJU OBO HEKEJHEHO J1€JCTBO
MOTY Jia IPEIUCIIOHUPAJY.

Nmajyhu y Buay enuaeMHuOJIONIKE KapaKTePUCTUKE, MOCTOJU HWHTEPEC 3a JeTaJbHUJUM
YBHJIOM Yy ONINTE W CHElU(pHUUHE NapamMeTpe MOpOMIUTETa U MOPTAIUTETa aMjoJapOHOM
UHAyKOBaHe Je3uje jerpe. Haume, mporena npeBaieHie omrehema jeTpe je Bpo MUpPoKa, y
pacniony ox 2.2-50%, mTOo je ca3Hame Koje je, camo mo cebu a 0e3 yBuma y apyre
npuapyxeHe ¢pakTope, 0]l Major 3Hauaja 3a Jiekape npaktudape. C npyre cTpaHe, MO3HABAKE
WHIUJACHIIE Y CHelU(PUUYHUM cyOnoIynandjaMma 00J1ecHUKa, Kao IITO Cy XOCHUTATIN30BaHU
OoJsiecHUIIH, je 0J] ToceOHOT HHTEpeca, a O TOME, 3a €aJla HeMa JOBOJbHO BaJIMIHUX MOJAaTaKa.
Jlpyry, Mame MOo3HAaTH YMHUOLMU WIHM pa3jiMKe y METOJIOJOUIKOM MPHUCTYIY, MOTY OUTH O]
MpeCyAHOr 3Hayaja 3a JETEeKIHjy OBOI HEXeJbeHOI JejcTBa aMmjodapoHa. Ilpumepa panu, y
JEIIHO] CTyIHUju KPUTEPHJyM 3a UICHTHU(PHKOBAKHE XEMaTOTOKCUIHOCTH aMjoJIlapoHa Cy OWiIn
KPYITHU KJIMHUYKY Aorahaju (1mojaBa HCKJbyUHBamba aMjo1apoHa WK CMambeha BhEeroBe 703€)
TaKO Jla Cy JApyre peleBaHTHE OKOJHOCTH HIIp. HENpPENno3HaTH WIM aCHMIOTOMATCKH

city4ajeBu, OWJie M3BaH Jomaliaja Te cTyauje. Jlakie, qujarno3a oBOTr HEXXEJHEHOT JIejCTBa Ou

32



Tpebana Ja ce 3acHMBa HE CaMO Ha KIMHUYKUM KpUTEepHjyMHMa Beh M Ha neTekumju
cneun(UYHUX OMOMapKepa XeraToLEeTyJIapHOI W/WIIM XOJIECTATCKOT omrehema mpe Hero

IITO Ce YYMHHM eTHIEMHUOIIOIIKa aHann3a Koja he natu moysgane mogaTke.
1.3.2. Bnomapkepn

OTC je eH3uM KOjU KaTallM3yje peakiyjy CTBapama IHUTPYIMHA U3 J-OPHUTHHA U
kapb6amom docdara y jerpu u TankoM 1ipeBy. ['en 3a OTC je momupan Ha KpaTKoM Kpaky X

xpomo3oma ( Xp11.4)116

. Kox cucapa roroBo y moTmyHOCTH ce Hajla3u y MUTOXOHJpHjaMa
XeraTouuTa U Jeo je nuKiyca ypee. tberosa aktuBHoOCT ce nmoBehaBa Kako y akyTHOj Tako U
XpOoHUYHO] Oojectu jerpe. Bucoka konnentpauuja ensuma OTC y TKUBY jeTpe y OJHOCY Ha
Apyra TKMBa yKa3zyje Ha TO Ja je €H3UM crenuduyaH 3a jeTpy a MHHHUMAJIHH CTEIeH
omrehema XxenaTouuTa Bpio Op30 cTBapa AeTeKTaOMIIHO ToBehame eH3uMa y KPBHU.

XKydHe kucenmHe Cy XUAPOKCHIIMPAHU CTEPOUIU KOJU CE CTBApajy y jeTpH O] XoJecTepoiia u
PETYIHNILY €HePreTCKy XOMeocTasy, akTHBHPajy HyKJIeapHe PeLeNTOpe U CUTHAJHE ITyTEBE Yy
henmuju u xoHTponumry henujcky mpoiudepanrjy U uHbIAMATOPHE MpOIECEe Yy jeTpH U
racTpOMHTECTHHATHOM TpakTy. JKy4dHe kucenmHe cy Hajsha opraHcka jenumbema

117

CHHTCTHCAaHA W3 XOJIeCTepoyia BakHa 3a arcopruujy Jmmuaa w3 GIT-a . Tlocinenuuno,

MPOMEHE Y MeTa0O0IU3MY JKYUYHUX KUCEITMHA MOTY OMTH OMOXEMHjCKH IapaMeTap omrehema
jerpettBle,
Vnora mnpenucnionupajyhux yuHUIAa 3a HacTaHaK  aMjOJapOHOM  HMHIYKOBaHE
XEMaTOTOKCUYHOCTH j€ Takolhe HeTOBOJFHO jacHa. 3Ha CE Jia jeé OBO HEXKEJHEHO JI€JCTBO,
BehHOM J103HO-3aBUCHO TaKo Jia Cy mpuMeHa Behux m03a, mpoayxeHa Tepanuja U yKymHa
KyMyJaTUBHA J103a MpEeno3HaTu AofaTHU ¢akTtopu pusuka. [loznate cy u pasnuke usmely
bapmareyTcKkux o0JHKa Jieka. XemaTOTOKCHYHOCT HAKOH MHTPaBeHCKE MPUMEHE aMjodapoHa
Hajuenthe ce oABHja MO 00Opacily pa3IWYUTOM OJi OHOT HAKOH opaiiHe Qopmynanuje, jep
yemlic MMa aKyTHH, HATUIM [OYETAK, TEKH KIMHUYKH TOK M HEIOBOJBHHjU mcxox 2. Kox
opanHe ¢opMmyranyje Jeka MOoYeTak je IOCTENeH, MaTOTeHETCKU IOLeC IYroTpajaH u
aCUMITOMATCK{, CHMIITOMHM U 3HAal Ce€ jaBjhbajy KacHO, M 3aBplIaBa ce Hajyemihe
MHUKPOHOYJTADHOM IIMPO30M jeTpe Y3pOKOBAHOM HHCKHM JIHEBHHM J03aMa OpPaTHOT
aMjoapoHa y IyxkeM mepuomay . C Ipyre CTpaHe, ymora APYTHX BaKHHX KIMHHYKHX
(akTopa MOMYT CTApPOCTH, IMOJa, HYTPUTHBHOT CTaTyca, MPUIAPYKCHUX KAPIUOJIOIIKHX M
IpyTruX OOJIECTH, TEKHHE OCHOBHOT 000JheHha U KOMOPOUINTETA, JIEKOBA M APYTHX CIMYHUX
YHHWJIAA Y pa3Bojy aMjoJapoOHOM HWHIYKOBaHE XEMaTOTOKCHYHOCTH, Kao H HHXOBE

MelycoOHe mHTEepaKIirje, je CKopo Hemo3HaTa. To je jeman o1 pasiiora Ja je TayHa MarHuTyaa
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pusnka o omrehema jeTpe aMjoJAapoOHOM CKOPO MOTIYHO HEMO3HaTa INTO 3aXTeBa J1ajbe

CTy/Mje MIJBAHOT AU3ajHA YKIBYUyjyhu i (papMaKoeHIEMHONONIKE METOE .
1.3.3. I1aTtorene3a DILI-ja y3pokoBaHOT aMjo1apOHOM

[TojenHy acneKkTH MaToreHese, a MoceOHO MOJIEKYJApHUX MEXaHW3aMa, Y Pa3Bojy
XEIMOTOTOKCUYHOCTH aMjojIapoHa Cy HEMO3HATH. AMjOJIapOH C€ aKyMyJiupa y TKHBHMa U
hemnjama, omrehyjyhun  dochomunumue wmemOpane, IM303MME H  MHUTOXOHJIPH]E.
WauocHuKpasuja, XUMEPCEH3UTHUBHOCT, TOKCHMYHOCT Ha CKCHUIHUjeHC (KOJ HMHTPABEHCKE
dbopMynanuje) U ucxemuja 300T TPONpaTHE KapAUOBACKYJIApHE JIENpecuje Cy HEKH Off
MPETIOCTAaB/bCHUX, Qi 3Ha4YajeM M OJMKUM CUTHAIHUM IyT€BUMA, HEIOBOJHHO
pacBeT/bEHUX MEXaHHW3aMa TOKCHMYHOCTH. [lo3Haro je na amjomapoH Moxke jaa OJokupa
dochonmunazy A, eH3UM BakaH 3a MeTabuim3aMm Gochorumuaaux MeMOpaHa, ajid je yTUIaj
Ha Jpyre CHTHaJHE MOJeKyie cinabo mo3Har. 3Ha ce Ja amjonapoH noBehaBa CHHTE3y
BojioHMK Tiepokcuaa (H20;) mto moBoau 10 CTama OKCHIATHBHOT CTpeca Kao INTO je HIIp.
nMnuaHa nepoxcunaumjat?. Jlakie, yIHuaj Ha GH3UME KOjH CHHTETHIIY HPOOKCHIATHBHE
WM aHTHOKCHJATHUBHE €HIOTCHE CYIICTAHIIC CY jellaH OJ MOTyhuX W joIll yBEK HEIOBOJHHO

pacBeTJbEHNX MEXaHU3aMa.
1.3.4.50D 2

Hekonuko crynuja je Aoka3alo IOBE3aHOCT TOKCHUHUX edekaTa amjofapoHa H
aKTUBHOCTH cymnepokcu] am3mytaze (SOD), BaxxHOr eH3MMa oJ0paHe OJi OKCHJIATHBHOT

cTpeca, Kao HIIp. KOJ MHAyKimje riyhne dpuGpose?

win omrtehema nojennHux hemujckux
J'II/IHI/Ijalzg. C napyre crtpaHe, aMjomapoH HHUje Memao akTuBHOCT SOD y epuTpouuTHMa
y30paka KpBU y CTYyIHJH CEpHje Major Opoja Gonecuuka'?’, Pasimke y OICepBUpPAHUM
edexkTMa amjoapoHa Morje Ou MoOpUM JAeloM Ja MOTUYY OJ pa3IUu4uTe TKUBHE W/UIU
HenylapHe JUCTPUOYIMje TMOjeAMHaYHuX (OpMH OBOT €H3MMa y TKuBHMa. Haunwme,
CYMEpPOKCH]T TU3MyTa3a ce jaBjba y TpU (hopme, Koje Cy IEeTEepPMUHUCAHE ca TPU Pa3IMunTa
rera: conyounna (SODI1), mutoxonnpujanaa (SOD2) u ekcrpanenymapraa (SOD3) (Crnuka

4).
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Crnuxka 4. ConyOuiiHa, MUTOXOHpUjaTHa U ekcTparenynapaa SOD

H,O0,
H,O0,
4 A

IL Plasma membrane

H,0,

PRX TF PKC ETP; PTKs  MAPKs
GPX (e.g., NF-kB, (e.g., (e.g., (e.g.,
H,O HIF-a, AP-1, PTEN) Src) ERK,
NRF, HSF1) p38 MAKP

INK)

LApoptotic pathway I]

based on evidence

in C. elegans survival, growth, metabolism

and other cellular processes
Aging

ciuka mpeysera u3 paga: Wang Y, Branicky R, Noé A, Hekimi S. Superoxide dismutases:

Dual roles in controlling ROS damage and regulating ROS signaling. J Cell
Biol 2018;217(6):1915-1928. doi: 10.1083/jcb.201708007.

CeneKTUBHO JIejCTBO aMjoJapOHa Ha TojeauHe m30(opMe HHje JOBOJHHO HCITUTAHO TE CE 3a
cala He MoXxe HUCKJbyuuTH. Mmajyhm y Buay uYumeHMIIE O TKUBHO] M CyOLeNlyJapHO]
JIOKAJIM3alMj1 aMjoapoHa, MPEeTIOCTaBKa Ja ce TOKCHYHU LeNylapHUu e(eKkTH aMmjorapoHa
OCTBapyjy mpuMapHo wiu Behum nenom mytem MuToxoHapujaiHe dopme, SOD2, unHM ce
BpJio BepoBaTHOM (Crnuka 5).

Cnuka 5. AKTUBHO MecTO XyMaHe Mn cynepokcu]i aucmyrase (SOD2)

npeysero ca: https://en.wikipedia.org/wiki/Superoxide_dismutase
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HonatHu ¢akTopu O6u Takole MOTIHM YTHIATH Ha JAejcTBO aMjoxapoHa Ha SOD, a jeman on
BUX je ¥ TeHeTCKu nonuMmopdusam. I'enercke Bapujante mocroje kox cea Tpu SOD eH3uma,
a y TMOjeIMHUM CJydajeBUMa IMOKa3aHo je Ja OHE MMajy 3HavyajHe TOKCHKOJIOIIKE acCIeKTe.
Tako je HIIp. y jeAHO] CTyIMju OTKPUBEHO jaa cy Bapujanuje SODI1 Ouie 3Ha4ajHO TTOBE3aHE
ca PH3MKOM OJ I0jaBe XEMaTOTOKCHYHOCTH aHTUTYOepKylIoTHKa 2. CIHYHO, TeHeTcKa
mytanuja SOD2 koja Ha mo3unuju 16 MenTuIHOT JIaHIa y3poKyje 3aMeHy BaJlMHA U aJlaHWHA,
je 3HayajHo dyemhe yApy)KeHa ca I[0jaBOM  XEMAaTOTOKCHYHOCTH  Y3POKOBaHE
Meaukamentuma’. C npyre crpaHe, Bapujanta SOD3 eH3umMa HHje yTUIala Ha
(hapmakoIonke 0COOMHE TPU UTOCTaTCKa MeaukameHTa Beh renercke myranuje NAD(P)H

126
JNeXUAporeHase, XMHOH 1 eH3uma

. Ilpema momanyma W3 JOCTYNHE JUTEpaType, YTHILA]
reserckor noaumopdusma SOD eH3uma Ha MOryhy TOKCUYHOCT amMjoJjapoHa, yKJby4yyjyhu u
omtehemwe jeTpe, 10 cana HHje ucnUTHBaH. Hanme, y moMeHyTOj CTyAHjU Y KOjOj j€ yKa3aHa
Be3a SOD2 nonumopdusMa U XenaTOTOKUYHOCTH JIEKoBa caMo Koj 12% OosecHuKa y3pok
omrehiera jeTpe Cy GHIN KapAHOBACKyalIPHH JICKOBH, @ HH KOJI JSHOT caM aMjoapoH’..

CXxo/iHO HaBEJCHOM, HCIIUTHBAKE yTHIIAja reHeTcKor noauMopdusma SOD2, camoctanHo u
YIAPY)KEHO ca JAPYT'MM TOTCHIHjaJHUM (AaKTOpHMa pU3MKa KOjU CE€ MOTY YCTaHOBUTH Yy
KIIMHAYKUAM YCIIOBHMa Ha TI0jaBy XEMAaTOTOKCHYHOCTH YIPYKEHE ca ynoTpeOoM amjoaapoHa
je Teopujcku yremesbeHo. JlogaTHO, pe3yNTaTH TaKBOT HCTPAXKHBAMKA, IOIITYIPETH
eNUICMHUOJIOMIKAM TMoJanuMa, OM WMalM [PAaKTUYHU 3HA4aj Ha T0JbY MPEBEHIIN)E

HE)XEJbEHHX JIejCTaBa JEKOBA y KIIMHUYKO] IPAKCH.

1.3.5. Kaunuuka, mnaroaHaromMcka u Jadoparopujcka mnpe3dentanmuja DILI-ja

Y3POKOBAaHOI aMjOJAPOHOM

Heyobuuajua ¢opma DILI-ja je MukpoBe3ukyigapHa MacHa jeTpa Koja MOXe Ja

. 127-12
HAcTaHe Yyciel MpHMEHE amjojapoHa °

OBa ¢opma DILI-ja ce xapakTepurie
HaKylJbalb€M MHUKPOBE3MKYJIapHE MacTh Yy XemaToluTuMa U CMamemeM Opoja
MUTOXOHApHja. OBO omreheme MOXke MOCISTUYHO Ja Mporeaupa 10 MakpOBE3UKyJapHE
MacHe jeTpe ca (OKaTHOM HEKPOo30oM, (uOpPO30M , XOJeCTa3oM U MPOJUdEarjoM KyIHUX
HyTeB3127. KnuHuuky, manujeHTy ca JeKOM H3a3BaHOM MOHUTOXOHJIPHjaIHOM TOKCHYHOIINY
Mory uMaTH nospahame, ryouTak TexuHe u ymop. JIabopaTopujcku TECTOBU YECTO MOKA3Y]jy
MPUCUCTBO XUIIEPIIIMKEMH]j€, XUIIepaMOHHjeMHUje, JaKTaTHe alli103¢e, ajlk caMo OJiaru mopact
CEepyMCKOT ALT-a'%1%

Kao miro je ucraknyro on crpane Mattar u capagnuka, Hajsehu O6poj ciydyajeBa omrehema

JeTpe y3pOKOBaHOT aMjOJIapPOHOM j€ OTpaHWYEH Ha CUMIITOMATCKH CKOK TpaHCaMHHAa3a KOjU
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ce MOBJIAYM WJIM CIIOHTAaHO WIM HAKOH peaykuuje no3e. OHU Cy HUCHUTHBAIHM YIOTpeOy
amjozapoHa y nomynanuju o 409 nmanujeHaTa 3a Koje ce MpeTnocTaBballo Aa MOTY 1a Oyay
y BeheM pu3uky 3a TokcuaHOCT 300r Beh nmocrojehux mopemehaja jerpe ycien MeTaboJIMIKor
cuHAapoMa, ToBehaHe ymoTrpebe cTaTMHA HW y BEJIMKOM Opojy ciy4ajeBa Cp4YaHe
uHCcypunmjenuyje. HacynpoTr oueknBamnMa HHje OMIIO CiydyajeBa KIMHUYKOT XEHaTHUTHUCA,
UpO3€ MM CMPTHOT HCXOJa Y3POKOBAaHHMX TEpanHMjCKOM NPUMEHOM amjoAapoHa y
I0CMATPAHO]j MONYIALHjH TOKOM IPOCEYHOr MEPUOAA MOCMATPAma O TPH TOAUHE ..
Cmuuno, Beh mocrojeha auchyHKIMja jeTpe HHUje WMaja MPEAUKTHUBHU 3HA4a] y CKOKY
TpaHCaMHMHa3a y momynanuju o1 720 KuHecKux namujenara. Kum u capajHuIy Cy moxkasanu
HE caMO JIa je BEJIMKU J€0 HUXOBE IMOMyNalyje MaiyjeHata Koju y3uMa aMjoJapoH HMao
abnopmanuoct ALT-a y ocHoBH Beh u 1a uHIIMACHIIAa 3HaYajHe TUChYHKIU]E jeTpe Huje Ouma
CTATHCTHYKY 3HAYAJHO Pa3/IMyUTa KOJ MAIMjeHaTa ca min 6e3 mouetHor nosehama ALT-a™,
XUCTOJIOMIKE TTPOMEHE Y jeTPH KOje ce jaBJhajy KOJ| MAIMjeHATa KOJH KOH3YMHUPA]y aIKOXOJ
Cy BeOMa CIMYHE OHMMA KOJ MALMjeHaTa Koju mpuMajy amjomapon >'®. Kao u amxoxon
aMjoZIapOH y Pa3JIMYUTOM CTEIICHY MOXE Jla M3a30BE MUKPOCTEATO3y, alolTo3y U HEKPO3y
XeIraTonuTa. 3a aMjoJJapoOH Ce MOXKE TOKa3aTH Jia MMa JI03HO 3aBHCHU e(eKaTr Ha jeTpy Npu
4eMy T0CTOje PasiMKe Y CEH3UTHBOCTH Ha omreheme y okBupy momymammje’>. Kama ce
KOPHUCTH y MaJHM J03aMa, aMjoJapOH CIMYHO aJKOXOJy M3a3MBa TOKCHYHOCT CaMO TpHU
HEOOMYHUM OKOJIHOCTMMA, MaKO Ce KyMyJaTHMBHA J103a Hajyemhe HABOJIU Ka0 HMHIUKATOP
noBehaHoOr pu3MKa 3a XeMmaTOTOKCHMYHOCT. Mattar M capagHuuu cy kKopuctehu cBojy u
MIPETXOAHE CTY/AWj€ TMPABWIHO 3aKJby4YHIIM J1a KyMyJIaTHBHA /1032 HEMa BEIUKW YTHUIlA] Ha
MPEBAJICHIY XEMAaTOTOKCUYHOCTH Y3POKOBaHE anonap0H0M124’130’134. 300r MOJY>KUBOTA Off
55 nmaHa amMjonapoHy je moTpeOHO 6-8 Mecel Ja MOCTHTHE PAaBHOTEXKHO CTame Tj. Ja
KOJIMYMHA JIeKa Koja ce yHece y OpraHm3aM Oyje jeiHaka KOTHIMHH Koja Ce elMMMHHHIIE >,
IITO jé BPEMEHCKH OKBUP HAa OCHOBY KOT' ce Oa3upa BehmHa cTyauja Koja mpoydyaBa Be3y
n3Mel)y KyMyJnaTHBHE JJ03€ U TOKCHUYHOCTH. BpeMEHCKM TNepHoJ TOKOM KOT' KyMyJaTHBHA
71032 IIOKa3yje HeKy MOBE3aHOCT ca YTHIIajeM Ha JeTpy MOXKe Ja ce MPOIY>KU U Ha MPEKO ocaM
MECell Y 3aBHCHOCTU OJ MHIMBUAYAIHUX KapaKTEPUCTHKA MAalMjeHTa, (papMaKOKHHETHKE,
IIpOMEHE TelleCHE TEXWHEe, HHTepakuuje Mel)y JIeKoBUMa WIM 4YaK ayTOMHXUOHUIMje
MeTtabonu3ma. MehyTum KymysnaTHBHaA 1032 camMO CymHpa Op3uHY J03upamba U BpeMme
IIPUMEHE JIeKa JIOK Ce MpaBH PU3HK M3JI0KEHOCTH omTehewy Haj0osbe mpolemyje npahemeM
3Ha4YajHUX MPOMEHa KOje HacTajy TOKOM II0CTOjarka PAaBHOTEKHOI CTama KOHIEHTpaluje
neka. Jlekapu 0BO mpuMeEBYjy Kao yoOMUajHY MPOUEAYPY 338 aHTHETHJICTITUKE W TUTOKCHH
anu 300T MpeTepaHo BETUKOI BPEMEHCKOT OIcera KOju j€ y3pOKOBaH (hapMaKOKHHETUKOM

aMjofapoHa BEJIMKU JIe0 JieKapa onduja mpaheme aMmjomapoHa kao 6e30e10HOCHY Mepy. Y
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U3BEUITajUMa KOJU CYMHpajy CBe MyOJHKalMje y KOjUMa Ce€ MOMHIbE XEMaTOTOKCHUYHOCT
NpOIleHa CKOKa TpaHCaMUWHa3a Y3pPOKOBAaHOT amjogapoHoM Bapupa wusMmely 4-50%
nanujeHata. MehyTum y HOBHjUM H3BEIITajuMa CE€ J0JIa3W J0 3aKJbydka Ja je MporeHaT
mHoro Behn ox 4% 2. XemaToTOKCHYHOCT KOja NpaTH OpanHy MPHMEHY aMjoapoHa ce
jaBmpa y 1-3% mnamnmjeHara OK je OHAa Koja c€ jaBjba TOKOM HMHTPABEHCKE MPUMEHE
aMjoJIapoOHa PEeTKA ali MOXKE OMTH IOBE3aHa ca APAMATHIHAM CKOKOM TpaHCAMHHA3a ..
[Ipe3eHTanmja aKyTHE XEMaTOTOKCHYHOCTH Bapupa oJf 0Jlaro acHMMITOMATCKOT CKOKa
CEpYMCKHX TpaHCaMuHa3a J0 ¢yJIMHUHAHTHE HWHCyuIMjeHMje jeTpe. AKyTHa
XETMaTOTOKCHYHOCT KOja TpaTh WHTPABEHCKY MPUMEHY aMjoJapoHa je peTKa U jaBjba ce
TOUIIKBE Y 0KO 1% ciydajeBa KOju MpUMajy MHTPABEHCKH aMjoJapOH U MOXKE J1a JIOBEJEC JI0
daranHor ucxona. Huang u ayropu cy nmpukasajiu cBoje HCKycTBO ca 802 maiujeHra Koju cy
[IPUMaJIM UHTPABEHCKH aMjoJIapOH KOJ KOJUX €€ XanaToTOKCH4HOoCT jaBunay 12.6 % ( 101 ox
802 manmjeHTa) oJ1 KOjuX Cy MHOTH CITy4ajeBU XENaTOTOKCUIHOCTH OWITH onaru™’. Kox mux
ce 030mJbaH CKOK TpaHcammHaza jaBuo y 1,1% ( n=9), mro je 8.9% ox cBUX ca CKOKOM
TpancamuHasa'>’. UYecto uCXeMmHja jeTpe Koja je  y3pPOKOBAaHA  XEMOIMHAMCKOM
HectabunHomhy 10 Koje JgoBoau Hajuemhe apuTmuja abcoiyTa WM — CpuyaHa
WHCY(DHUIMjCHIIMja KOJ KapIUOJIOIIKNX IaldjeHaTa MOXKe Jia ITOTIIOMOTHE HACTaHKY
XEIIATOTOKCHYHOCTH y3pOKOBaHe aMjonapoHoM> 2. Gluck 1 ayropu cy MOKa3aiy CIHYHOCTH
Y XHCTOJIOLIKO] CIIMIM KapIHjaiHe jeTpe H XeaTOTOKCHYHOCTH y3POKOBAHE aMjOLapOHOM .
JlocTynHa aIuTepTypa TBpAH Ja aMjoIapoH Moxke 6e30€HO /1a ce PUMEbYje OPAIHUM ITyTeM
YaK ¥ KOJ NalujeHaTa KOju Cy Pa3BUIIM XEMAaTUTUC yCJe]l MPETX0JHE UHTPABEHCKE MPUMEHE

. 1371
amjonapona’> 1%,
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1.4. JOIPUHOC CTYIUJE

Ouekyje ce na he oBa cryauja oMOTYhUTH JIeTaJbHU]Y aHAJINM3Y MMOBE3aHOCTH HOBHUX U
70 cala HEJOBOJPHO HCIHTAaHHX (aKTOpa pH3MKAa Kao M YTUIA] KOMOWHAIUjEe OBHX
MPOTHOCTUYKUX (PaKTOpa Ha TI0jaBy XEMaTOTOKCMYHOCTH KOJ TalujeHara KOju Cy
HCTOBPEMEHO U JIeYeHH aMjomapoHoM. OUueKkuBaHH pPe3yiTaTH CTyauje Toka3ahe 1a cy HeKu
O]l IO caJia HEeMmo3HATHX (paKTOpa PU3MKa MOBE3aHU Ca HACTAHKOM XEMaTOTOKCHYHOCTH KOIl
ocoba Koje MCTOBpEMEHO y3uMmajy amjomapoH. Takohe, 6mhe moryhe maeHtuduxoBaTu u
€BEHTyaJHe MPOTEKTUBHE YHWHHUOIE W MpeAucloHupajyhe ¢akrope pu3NKa Ha OCHOBY
BPEIHOCTH YKPIITEHOT oaHoca ImaHce. Ox moceOHOT WMHTEpeca je carjieflaBame YTHUIlaja
noaumopdusma rea 3a SOD2 eH3UM KOjU Y4ecTBYje Y OKCHUAATUBHO] OAOpaHHU, Kao U
JIPYruX KIMHUYKAX (PaKTopa KOju Cy JO cala HeJIOoBOJbHO HcnuThBaHu. OBa casHama he
CTBOPHUTH TEOPUjCKY OCHOBY 3a Jajb€ NMPAKTHYHE KOpaKe y MHUJbY eIMMHHHCama (hakropa
pU3HKa, PeIyKIUje HHIUICHIIN]e OOJIECTH, CMamkemha MOPOUANTETa M MOPTAIUTETA & CAMHM
THUM U TPOIIKOBA JICUeHha KOjH MPEJICTaBIbajy 3Ha4ajHO ontepehermhe 3a 3paBCTBEHH CHCTEM.
C 003upoM Ja Cy NoJjaiy y JOCTYITHOj JIUTEPATypH 3a JAaTy MONyiIanujy O0JIECHUKA OCKYIHU
M 4eCTO KOHTPOBEP3HH, OUCKyje ce aa he pe3ynratu cTyauje MPeICcTaBJbaTH OPHUTHHATHU
JOMPUHOC y 00J1aCTH pacBeT/haBarkba MEXaHU3Ma M 3Ha4Yaja XeIMaTOTOKCHYHOCTH YAPYKEHE ca

YHOTpe6OM anoz[apOHa KOJ XOCIIMTAaJIN30BaHUX OosiecHHKA.
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2.0. MUJBEBU U XUIIOTE3E CTYAUJE

2.1. I1JBEBHU CTYJIUJE

[TpumapHu TUIBEBU OBE CTyIHje Cy cienehu:

1. oJnpehuBame 3HaYajHOCTH M MarHUTYJAC YTHIIaja aMjoJapoHa Ha T0jaBy HOBOHACTAJIC
XEMaTOTOKCHYHOCT KOJ] 00JIECHUKA ca KapANOBACKYJapHUM OOJIeCTUMA JICUCHUX Y OOIHUIIH,
0e3 MpeTXoHe Jie3uje jeTpe, a KOjH MPUMajy aMjoIapoH;

2. onpehuBame MPOTHOCTUYKOT 3HA4Yaja JIOJATHUX, JIO CaJa HEIOBOJHPHO HMCIUTAHUX
(daxTopa pH3MKa 3a HACTAHAK XEMAaTOTOKCHYHOCTH KOJ OOJIECHHKA ca KapIHOBACKYJIapHUM
OosectuMa jieueHUX y O0JIHUIM, O6e3 MPETXOAHE Je3Hje jeTpe, a KOjU IPUMajy aMmjoJapoH;

3. aHaiM3a yTUIaja TeHETCKOr moiamMmopdusma cymepokcun ausmyraze 2 (SOD2) Ha
M0jaBy XENaTOTOKCUYHCTH KOJ OOJIECHHKA ca KapAuOBACKYJIApHUM OOJIECTHMA JICYCHHX Y
OoHUIM, O€3 MPEeTXOJHE JIe3U]je JeTpe a KOjU MPUMajy aMjodapoH.

JlonaTHu 1MJb HCTpaXuBama je Ouo u oapehuBambe OMIITUX U CHEHUPUUHUX
eMHUJIEMHUOJIONIKMX TapaMeTrapa MOpOWIMTETa y BE3M Ca XeMaTOTOKCHYHOIhy wn3a3BaHe
amjonmapoHoM. Mehytum, 300r HetocTajaba MHOTHX IMOJaTaKa, YBUJOM Y HCTOpHUje 00JIeCTH,
HUje Ounmo Moryhe mpukynutd mnoysgaHe uHdopmanuje y ykynHom Opojy DILI-ja wu

YKYITHOM OpOjy M3JI0KE€HUX, T€ Taj LWJb HUje 6110 00jeKTuBHO Moryhe noctuhu.
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2.2. XUIIOTE3E CTYJIUJE

1. KapIUOJIONIKA TAIMJeHTH TPENCTaBbhajy TOIMyNaldjy TMalydjeHara Kojy
OJJTMKY]Y MHOT€ KapaKTePUCTHUKE KOje Cy Yy CYIITHHH (haKTOpW pU3HKA 3a JIE3Ujy jeTpe,
MOCEOHO JIEKOBH, MOjEJMHE COLMO-AeMOrpadCcKe KapaKTEepPUCTHKE U KOMOPOMAMTETH KOX
JIeYeHUX OOJICCHHKA, TIPU YeMY je YTHIA] amjoJapoHa 3HauyajaH, JOMUHAHTaH y OJHOCY Ha
ApyTe JIEKOBE U He3aBUCTaH O APYTUX YMHUIIAIA;

2. MPUCYCTBO CcpyaHe ClIab0CTH TEIIKOr CTENeHa IPeACTaB/ba 3HAYajHHU]JU
npenucnonupajyhu  ¢aktop 3a MojaBy XeMaTOTOKCHUYHOCTH HETO0 TPHUCYCTBO IPYTHX
XEMaTOTOKCHYHUX PH3UKa KOJ OOJECHHKA ca KapAWOBACKYJIAPHHM OOJIECTHMA JICYCHHUX Y
OoHMUIM, O3 MPETXOHE JIe3Uje JeTPe, a KOjU MPUMa]jy aMjoIapoH;

3. resercka myrtanja SOD2 koja Ha mo3uuuju 16 menTHIHOT JaHLA y3pOKYyje
3aMeHy BaJlMHA W aJlaHWHA, je 3HayajHO yemhe yApy>KeHa ca 10jaBOM XENaTOTOKCHYHOCTU
Ko OoJleCHHKa ca KapJHOBacCKyJapHUM OojecTUMa JICYCHUX y OONHHIHM, 0e3 MpeTXOaHe
nie3uje jeTpe, a Koju Mpumajy amMjoIapoH.

Jenna on xumoresa y WHUIMjAIHOM IUIaHy CTyIQuje je Owia aa je mpeBajeHIa
ACUMIITOMATCKUX ¥ KIWHUYKH MaHU(ECTHUX OONHMKa Je3uje jeTpe KojJ OoJIeCHHUKa ca
KapJIMOBACKYJIapHUM OOJIECTUMA JICYCHHUX Yy OONHUIM Oe3 MPEeTXOJHE XEMaTHYHE JIe3uje U
KOjU npumajy amjopapoH Buma ox 30% mTo oBy cybmomymnanujy OojlecHuKa CBpcTaBa y
BHUCOKOPHM3MUYHY KaTeropujy 3a IOjaBy XemaTOTOKCHYHOCTHU. Mmajyhu y BUIy HaBeIeHO Y
IWJbEBUMA CTYAHMje, TaKBa XHWIIOTE3a HHUJe Moryia Ja Oyne W JoKa3aHa 300T TMPHUCYCTBa
HEJIOBOJHHO TOY3/IaHUX WJIM OJICYTHUX T0JIaTaka y aHAJTU3UpAaHUM HCTOpHjaMa OosecTu 300r
gyera HUje Ouio Moryhe NMpUKYNUTH noysaaHe uHdopmanuje o ykynHoMm Opojy DILI-ja u

YKYITHOM OpOjy M3JI0KEHUX.
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3.0. MATEPHJAJI U METO/

3.1.BPCTA CTYJIUJE

HctpaxkuBame je cHOpoBeleHO y JBa Jella OJ KOjUX je jemaH oOyXBaTHO
PETPOCTICKTUBHO MPUKYIJbAKE M0IaTaKa U MOCICINYHY aHAIHN3Y Ca jJeIHUM OTICEPBAIlMOHUM
JTM3aJHOM, CTy/IHja THUIIA ,,CIy4aj-KOHTposa“ (ImojaBa XemaTOTOKCHYHOCTH), W APYTH KOjH je
OMO TIPOCIIEKTUBHA KOHTPOJIMCAHA CTY/Hja, AM3ajHHpPaHa MpeMa KOXOPTH OOJIECHHKA KOjU

18,139 .
. HcrpaxuBame je CHOpPOBENEHO Y

MMajy XEeMaTOTOKCHYHOCT WM TPUMAjy amjoJapoH
Knuannm 3a kapaunonorujy Knuamukor nenrpa ,,Kparyjesan y Kparyjesiy, npema eTHukumM
NPUHIMITIMA HAYYHO-HCTPAXKUBAYKOT Paja a 1o o1o0pemy HamnexxHor ETnykor ondopa.

VY uHMLMjATHOM IUIaHy CTyAMje€ IUIaHHpaHo je Owilo jJa cTyauja MMa  JBa
OTICepBAIlMOHA NTM3ajHA,CTyUje THUIIA ,,CIydaj-KOHTposa“ (T0jaBa XeMaTOTOKCUYHOCTH) U
KOXOPTHE CTyaHje (M3JI0KEHOCT (DaKTOpy pU3MKa-aMjonapoHy). 300T pasiiora HaBEICHUX Y
JbEBUMA U XHUIIOTE3aMa CTYAHUje, a MoceOHO 300r HexpocTajyhnx u HEJJOBOJHHO MOY3IaHHX
nojaraka 3a ozapehenu Opoj ucrnuTaHWMKa O J03u, HauumHy npumeHe, DDD awmjomapona,
Ta4YHOM JaTyMmy YyBohema W HCKJbyUMBama aMjoJlapoHa y XOCIHTAIHUM YCIOBHUMA Yy

JOCTYITHO] MEAWIIMHCKO] IOKYMEHTAI]j1, 00JeKTUBHO HUje Omto Moryhe cBpCcTaTH KOXOPTHHU

JIe0 CTyuje a 1a ce 100Uy BaJIUIHU Pe3yITaTH.

3.2. CTYAUJCKA IIOITYJALIUJA

Crynujcka momynanuja je oOyxBaTuia oco0e ca KapAHOBAaCKYJIapHUM OojecThMa
nedyeHe y Knununm 3a xapauosnornjy Knununukor nenrtpa ,,Kparyjean“ y Kparyjesmy. Ha
OCHOBY HCXOJIa Tj. TUjarHO3€ XENaTOTOKCUYHOCTH, Ka0 M NMPUMEHE aMjoJapoHa, 00JIECHUIN
cy Ounmm pacrnopehuBaHM y Tpymne CXOJHO CTYAMJCKOM JW3ajHy U TO TIpymna ,,ciydaj*
(peTpocriekTUBHACTYIMja ,,CIIy4adj-KOHTpOJdA™), eKCHepUMeHTanHa™ rpyna (IPOCHEeKTHBHA
KOHTPOJIHA CTY/IMja), U OATrOBapajyhe KOHTPOIJIHE TpyIIe.

WHunyjanau miuaH crynyje je npeasuhao u pacnopehuBame MCNUTaHUKA y Tpyny .,
PHU3UK" (PETPOCHEKTUBHA KOXOPTHA CTYHja) U Bb0j Mpunaajyhy KOHTPOJIHY IpyIy, aju 300T

pasJiora Harpe HaBeJIeHHUX Taj JIe0 CTyAuje 00jeKTUBHO HHUje MOTo aa Oy/e CIpOBe/eH.

42



3.2.1. Y30pkoBame CTyAUjCKe MOMyJdanuje

3.2.1.1 PeTpocnieKTHUBHA ONCEPBAINMOHA CTYyAHja

VKynHy  AOCTYHNHY  TONyJanMjy Cy  YMHWIM  OOJIECHUIM  JIGYEHH  OJ
KapAMOBaCKyJIapHUX 000JbeHha y MOMEHYTO] YCTaHOBH, y nepuoay on 10 romuna, 2014.1.-
2005.r. U3 nocrtymHe momynanuje OOJECHUKA, CYKIIECMBHO, PETPOAKTHUBHO, IOYEB O]
HAjCKOpHjer BPEMEHCKOT MHTEpBaia Cy YKJbYUYMBAaHU CBU CITy4ajeBH KIMHHUYKA MaHU(ECTHE
XeMaTOTOKCHYHOCTH, KOJU 3a7l0BOJbaBajy YKJbydyjyhe a Hemajy uckibydyjyhe Kpurepujyme.
3a cBaku o/1abpaHu ciy4aj, ogabpaHa Cy TpH KOHTPOJHA UCTIUTAHUKA TaKO MITO CY, OYEB O]
JlaHa KaJia je KOJ IaTor OOJIECHWKA y TPYIH Cllydaja MIACHTH(PHKOBAHA XEMaTOTOKCHYHOCT,
onabpaHe oco0e UCTOT T0J1a, YHYTap CIMYHE CTapOCHE Kareropuje (10 NBe rojauHe miahu
WIA CTapuju) CYKIIECHBHO, PETPOCHEKTHBHO, a MpeMa YyKbydyjyhum u uckibydyjyhum
cllydajeBuMa 3a KOHTpOJNHY Tpymy. Omgabup OoJeCHHKA ce BPIIMO HA ONMMCAHM HAYUH JI0
Opoja mpopauyHaTOr 3a YKYIIHM CTYIUjCKH Yy3opak. llemokymHa momynamuja TaKBHX
0oJIeCHMKA je YMHWJIA PETPOCIEKTHBHY KOXOPTYy, YHyTap Koje je (opmupaHa cryauja ca

JTN3aJHOM ,,CITy4aj KOHTpoJa“,

3.2.1.2. [IpocneKTUBHA KOHTPOJIMCAHA CTYAUja

VYkynHa 10CTyIHa nomnyJjanuja cy 0min 00JIECHUIM KOjU Cy CE aKTYEJIHO, Y TPEHYTKY
n3BOhema CTyIuje, ISUNITH Y XOCIIUTATHOM o/ieJberhy Kimanke 3a kapanonorujy Knuamakor
neHrpa ,,Kparyjeran™, y KparyjeBiy, a koju y TpeHYTKY XOCHHUTalIU3allje HUCY HMald
CUMIITOME M 3HAKOBE aKyTHE WIM XpOHHWYHE Je3uje jerpe. TokoM XocmuTaau3aluje
UICHTU(PUKOBAHU Cy OOJECHHMIIM ca I[10jaBOM XEMaTOTOKCHUYHOCTH KOJU Cy MpHUMaIu
amjoJlapoH (,,eKCIIepuMEeHTallHa Tpyna‘“) U mUMa Cy OWIN NPUAPYKEHH OOJECHULIH KOJU
HUCY MPUMaJIi aMjOAapOH U KOJU HUCY UMAJIM XeMaTOTOKCUYHOCT (,,[IpBa KOHTPOJIHA Ipyma‘)
Kao U OOJIECHHIIM KOjU Cy IPUMAIM aMjoAapOH M KOJU HUCY MMAaJM XeMaTOTOKCHYHOCT
(,,apyra koHTpodHa Tpymna“). 3a cBaku omabpaHu ciydaj cy omabpaHa MO JBa KOHTPOJIHA
WCIIUTaHWKA TaKO MTO Ccy Ouiie omadpaHe ocobe WCTOr mojia, YHYTap CIMYHE CTapOCHE
Kareropuje (1o 1Be roauHe Miahu wim crapuju) ao Opoja mpenBubeHUM MPOpPAYYHOM
CTYJIMjCKOT y30pKa.

Jlpyra KOHTpOJIHA Tpyla je yKJbydeHa ¢ 003UpOM Ja JeTHOM KOHTPOJIHOM IpYIOM

HUCY MoOINIM JAa Oyay oOyxBaheHM CBU MAallMjeHTH KOJU CY MOJ PHU3UKOM 3a HacTaHak
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amjoZapoOHOM MHIYKOBaHE XENaTOTOKCUYHOCTH, Ko U Jja ce cBeoOyXBaTHH]jE carjiesia yTuiaj

rerotuna SOD2 Ha UCTOJbaBake XEMaTOTOKCHYHE peKallrje.

3.2.2. Kpurepujymu 3a yK/byUYnMBam€

Kputepujymu 3a ykjpyuuBame Cy OWIM OMIITH, 3a CTyauje oba mu3ajHa (,,ciaydaj

KOHTpOJa , U MPOCIEKTUBHU KOHTPOJIHH ‘) Ka0 U crelu(UYHH 32 CTYIUJCKH TU3ajH.

3.2.2.1. OnmTH KPUTEPUjYMH 32 YK/bYUYHBabhe Y HCTPAKUBAH€

0 00JIECHUK MYIIKOI WM XKEHCKOT I10J1a, cTapocTu of 18 1o 75 ronuna;
0 6onecuuk nedyeH y Knunuim 3a kapauonorujy Knunuukor nentpa ,,Kparyjesam™ y
KparyjeBy

3.2.2.2. Kpurepujymn 3a yK/by4uBame y rpymny ,,cJIy4aj* oncepBaumoHoOr u3ajHa

0 MIPHUIATHOCT 01a0PaHO]j, PETPOCTICKTUBHO] KOXOPTH;

0 00JIECHUK Cca KIIMHUYKY 3HAYajHOM XeTaTOTOKCHYHOLINY TOKOM OOpaBKa y OOJHUIM a
Koja je uaeHTHu(UKoBaHa Kao OUJo Koje of cieneher: mopact eH3UMa jeTpe 3a BUILE O] TPU
MyTa O/ TOpHE TpaHulle peepeHTHUX BPEIHOCTH, TOTATHU OUIMPYOWH BUIIM O] JBa IyTa
0] TOpHE TrpaHulle pedepeHTHHX BPEIHOCTH W/WIM KIMHUYKH MaHU(PECTHH CUMTOMHU
akyTHOr omTehema jeTpe (0on Mcmoj JecHOT pedapHOT Jiyka, MyKa, raheme, rnoBpahame,

UKTEPYC, XeMOPAarnyHu CUH/IPOM, OOJIOBH y aOJIOMEHY, XeraTOMerainja).

3.2.2.3. Kpurepujymn 3a yK/byunBame Yy ,,eKCIIEPUMEHTAJHY Ipyny“ HpocneKTHBHe

cTyauje

0 00JIECHUK Ca KIIMHUYKY 3HaYajHOM XeMaTOTOKCHYHOIIhy TOkoM OopaBka y OOTHHUIIM a
Koja je uaeHTuuKoBaHa Kao Omio koje ox cieneher: mopact eH3uMa jeTpe 3a BHIIE O] TPH
IyTa O]l TOPHE TPaHUIle pePEPEHTHUX BPEIHOCTH, TOTATHU OMIMPYOWH BUIIM O] JBa IMyTa
Ol TOpHme TrpaHuile pedepeHTHHX BPETHOCTH W/MIW KIMHUYKA MaHU(DECTHH CUMTOMHU
akyTHor omrehema jeTpe (001 Hcmona AecHOr pedapHOr Jyka, Myka, raleme, nmospahame,
HKTEPYC, XeMOpParuiyHu CUHIPOM, 00JIOBH y a0JTOMEHY, XeraTOMeraluja);

0 00JIECHUK KOJU MTpUMa aMjOAapoOH.
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3.2.2.4. Kpurepujymu 3a yK/by4YuBame Y KOHTPOJIHE rpyIne

Kputepujymu 3a ykJbyuumBame Yy KOHTPOJIHE Tpyle, YKymHO Tpu (IBe 3a
MPOCTICKTHBHY KOHTPOJIHY W jeHa 3a PETPOCHEKTHBHY KOXOPTY), CICIHIN Cy OIIITE U
crerpuIHe KPUTEPUjyMe 3a JIaTH JU3ajH ca MPETXOJHO OMMCAHUM pasjfKaMa y OJHOCY Ha
rpyny ,,ciry4aja“ (0JICyCTBO XEHMaTOTOKCHYHOCTH) U ,,6KCIEPUMEHTAIHY ™ Tpymy (0JCyCTBO
MpPUMEHE aMjoJlapoHa M XEMAaTOTOKCHMYHOCTH - IpBa rpyla W NpUMEHa aMjolapoHa Hu

0JICYCTBO XEMaTOTOKCUYHOCTH - Ipyra KOHTPOJIHA TPyIa).

3.2.3. Kpurepujymu 3a HeyK/bYUYHBame y CTYAUJY

0 6onecuunu 06a mona, miahu ox 18 u crapuju on 75 ronuHa;

0 OOJICCHHIIM Ca JHMjarHOCTUKOBAHUM OINTEhemeM jeTpe, aKyTHOT WIH XPOHHUYHOT
KapakTepa, cTame mocie BupycHor xematutuca b, 1] , umuposa jerpe, BuiiconoBa Gomecr,
nopdupuja, anda-1 anrurpuncun aeuiyjeHInja, TpUMapHa OWIMjapHa KUPO3a, TPUMapHU

CKJIepo3upajyhul XOaHTUTHC, HAPKOMAaHU]ja Ha TIPUjeMYy;

0 0OJICCHHIIN ca OMITUjapHOM KAJIKYJI030M, XOJCIIUCTUTHCOM, TAHKPEATUTHCOM;
0 0OJICCHHIIH ca TPayMOM abJIOMCHa,
0 eTuiIn3aM , ankoxonHu unjaekc AST/ALT>2, na npujemy;

0 6onecHunm ca BucokuM BpeaHoctuma AST, ALT, GGT, ALP, 6unupyOuH yKymHH,

OMITMpPYOUH TUPEKTHH, HUCKE BPEIHOCTH TPOMOOIINTA, Ha TIPHjEMY.

3.2.4. Kpurepujymu 3a HCK/bY4YMBaHh¢ U3 IPOCIEKTHBHE, KOHTPOJIHE CTY/Hje

VY y3opumma KpBU 0O0JIECHHKA Cy HAKHATHO oJipehruBaHe KOHIEHTpAIHje JTOJATHUX
OroMapkepa XenaToTOKCHYHOI olmTehewma, Koju ce He onapelyjy y yciIoBHMMa pPYTHHCKE
KJIMHUYKE MpaKce, ajld Cy HEONXOJHHM Y NPETKIMHUYKUM M KIMHUYKHM HCTpaXKHBambHUMa
koja ce Thuy mojaBa omTtehema jerpe JsekoBuma (DILI-Drug-Induced Liver Injury)
(npenopyke EBporicke areHiuje 3a jexoBe, www.ema.europa.eu). CXoqHO TOMe, U3 CTyIuje

cy OMJIM HaKHAJTHO UCKJBYYEHHU OOJIECHUIIM KOJI KOjUX j€ YCTaHOBJbEeHO cienehe:

0 OJICYCTBO TOTBpJIE XEMaToleNylapHOT W/WiM XenmaToOmidjapHor —omtehema
MOTBPIHUM aHAJIM3aMa OMOMapKepa, 3a OOJICCHHUKE Y ,,6KCIIEPUMEHTATHO] " TPYIIH;
0 MPUCYCTBO XEMATOLETyJapHOT W/WIM XeMaToOmIrnjapHOT omTehema yCTaHOBJHEHO

MOTBPIHUM aHaJIM3aMa OroMapkepa, 3a OOJIECHUKE Y KOHTPOJIHUM Ipyrnama.
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3.3. IIVIAH CTYJUJE

Crynuja je copoBemeHa y Kimaunm 3a kapauosnorwjy KimHWYKOr —1eHTpa
»KparyjeBair“ y KparyjeBily. Y peTpOCHEKTHBHO] CTYIHjH, CTYAHUJCKY IMOMYyJAlH]y CYy
YMHUJIM TAIMjCHTH KOjU Cy JICYCHHM y KIMHHUIM y MPOTEKIUX JIeCeT TOAMHA a IMOJal Cy
MPUKYIUbAHU YBUIOM y UCTOpHje Oonectu manujeHata. Kipyunu gorahaj y oBoj cTyauju je
Owia mojaBa HOBE, aKyTHE JIE3HMj€ jeTpe, TaKo Ja Cy TaKkBH OOJECHUIIM OWJIM CBPCTaHU Yy
rpymny ,,cay4aj a uMa cy OWUii MpUapYKEeH! OOJIECHUIM 0e3 Te jie3uje, y TPy KOHTpPOoJIa.
Jlasby KJIMHUYKA UCXOAM OCUM (haTaHOT MCXOAa (HAaKOH I10jaBe XEMaTOTOKCUYHOCTH) HUCY
OUIIM TIpeIMET OBOT MCTPAXKMBamkha TAKO Ja Cy OOJECHUIM Y NMPOCIEKTHBHO)] CTYAMjH OWin
npaheHH /0 Y30pKOBamka KPBH U TPHUKYIUbakha CBUX MOTPEOHMX TMOjaraka, a y
PETPOCIIEKTUBHO] KOXOPTH 3aKJbydyHO ca JaTyMOM II0jaBe akKyTHe Jie3uje jerpe. Y
MPOCIIEKTUBHY CTYIWjy Cy OWIM YKJby4MBAaHU OOJICCHUIIM KOJ KOJUX CE€ TOKOM
XOCIUTAIM3AIIM]e TI0jaBIIIa aKyTHA JIe3Hja jeTpe, Ka0 U Y PETPOCIICKTUBHO] CTYIUjHU, KOJU CY
MpUMalid aMjoJapoH U BHUMa Cy OWIM MpUapyXeHu OojecHULM Oe3 TakBe Je3uje KOju He
MPUMajy aMjoJapoH a KOjU CY YMHUJIM MPBY KOHTPOJIHY TPyIy, Kao U OoJecHUIM Oe3 TakBe

JIe3Hje jeTpe KOju MPUMajy aMjoJIapoH a KOjU Cy YHHIIU IPYTY KOHTPOJIHY TPYILY.

3.4. CTYAUJCKE ITPOUEAYPE

3.4.1. Y3opkoBame KpBH, oapehuBame Omomapkepa xemarorokcuuyHor omrehema u

reHercku noumuopduzam SOD2

VY3opuum KpBU OOJECHHKA Cy C€ KOPUCTWIM paaud ojpehuBama Ouomapkepa
XeNaTOTOKCUYHOT omtehema U reHerckor noaumuoppuzma SOD2, a camo 3a MPOCIEKTHUBHY,
KOHTPOJHMCAaHy CTyAujy. TokoM OOJHHUYKOT Jeuerma, a CHUMYITAaHO ca Y30pPKOBAamEM 3a
PYTHHCKE XeMaTOJIOIIKE U OMOXEMHU]CKE aHalln3e, MpeMa OpJIMHAIUJU U KIMHUYKO) MPOIICHU
Ha/IJISKHOT KapuoJiora, KpB je y30pKOBaHa y J0JaTHE JBE eNpyBeTe, y 3arpeMuHu of 1mo 10
ml. Jenna enpyBera je neHTpudyrupaHa a u3BOjEHU CEPYM C€ YyBao 3aMp3HYT, Ha -20°C, 10
onpehuBama opHuTHH KapOamountpanchepaze (OTC), Mapkepa XemarorenylapHOT
omtehewa n ykynHux xxyunux kucenna (Total Bile Acids - TBA), mapkepa xonecTazHor
(xemarobunujapuaor) omrehema. OTC je O6mo oapehuBaH EH3UMCKHM HMYHOCOPOEHTHUM
tectoM  (,,Enzyme-Linked ImmunoSorbent  Assay“-ELISA) wmeromom a TBA

CIEKTPO(OTOMETPUJCKOM METOJOM Ha CTaHAApJHOM OHOXEMM)CKOM  aHaJIN3aropy.
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Mertononomku mnpuctyn 3a oapehuBame OTC um TBA je 3acHOBaH Ha TNPETXOIHO
nyOJIMKOBAaHUM CTyJdjama e cy KopHIIheHe AaTe METOAE Y IHJbY JAETeKLHje XemaTHIKOr
owrrehiesa y kuanaknM ycnosuma O *!, Koruentparuja opauTii-kapGamon Tpancdepase
(Ornithine Carbamoyl Transferase) y cepymy onapehuBana je cenaBud ELISA meromom
(ElabScience), mpema mportokony mpousBohaua. KpB je y30pkoBaHa y HpOKOAaryiamuoHE
enpyBeTe W OCTaB/baHa IIoJla cata Ha COoOHOj Temmeparypu. Hakon Tora KpB je
nentpudyrupana Ha 3000 g y Tpajamy o1 15 MuHyTa ¥ U3/1BajaH je CEpyM KOjH je YyBaH Ha -
20°C nmo um3Bohema eceja. 300r OUEKMBAHUX BHUIIUX BPEAHOCTH, CEPYMH CY IWIYHApHU Y
onHocy 1:5 ca muryertoM ob6e3beheHuM y KUTy, a pe3ynraTr Koju je ountaH Ha 450 nm, je
MHOXEH OBUM KOpPEKTHUBHHM (pakTopom. KoHIEeHTpalnja yKYMHHUX Ky4HUX KHceianHa—I BA
(Total Bile Acid) onpehena je cnekTpodoToMeTpujcku mpema npoTokody. KpB je y3opkoBana
y IPOKOaryialuoHe ernpyBeTe U OCTaBJbEeHA MoJjia caTa Ha cOOHO) Temreparypu. Hakon Tora
KpB je nentpudyrupana Ha 3000 g y Tpajamy ox 15 MuHYyTa M H3/1BOjEH CEPYM KOjH je YyBaH
Ha -20°C 1o u3Bohema eceja. Akopumhern peareHcu cy tio-NAD 0.9 gr/l , NADH 6 gr/l n
30-HSD 12 500U/L. Y npucyctBy tio-NAD, en3um 3 a-HSD nperBapa xy4He kucenuse y 3-
keto crepousie u tio-NADH. Peakuuja je peBep3uOuiHa u MOXe J1a ce OZBHja U Y CYIIPOTHOM
cmepy. Y mpucyctBy Bumka NADH eH3uMckm nukiyc ce epuKacHO JeiaBa U Op3wHA
dbopmupama tio-NADH je onpehena mepemem crnenuduvHe HpomMeHe adOcopOaHIile Ha
405nm2. MunuManHa 3anpemMuna yzopka je 0.5ml a oOptHo Bpeme jenan aaH. [pyru yzopak
KpBU je kopuinheH 3a excrpakuujy JIHK u noromy aHanusy reHerckor noiauMmopdusma
SOD2 pamu yrBphuBama mnpucyctBa Vall6Ala Bapujante (rs4880) cXOIHO TPETXOIHO

OMMCAaHUM MeToJama Takohe KOpUIIheHUM Y KIMHUYKUM CTY/IH] ama®>4,

3.4.2. AHaIHM32a Kay3aJIHOCTH XeNATOTOKCHYHOCTH JICKOBA

Moryha y3po4HOCT Jieka ca akyTHUM oliTehemeM jeTpe je Ouia MpolemeHa 3a CBaKor
6onecHuka xopuinheweM Hapamo ckopa, ommTer ynmuTHHMKa 3a ojapehuBame Kay3alHOCTH
HeXeJbeHHX JiejcTaBa jekoBa kao 1 CIOMS/RUCAM ckaine, ynmuTHUKA KOjH j€ CHEU(PUIHO
IM3ajHApPAH 32 TPOICHY Kay3alIMTeTa XEMaTOTOKCHYHOCTH JIEKOBa, OWJBPHHMX TNPHHIWIA U
npyrux kceHobuotuka. O6a oBa ynuTHHKa cy Beh kopumniheHa y OpojHUM KIMHUYKUM
CTyAMjaMa ¥ BalUAMpaHa Cy Kao NPU3HATH METOJ INPOILEHE Kay3aJIUTeTa HEeXKeJbeHUX

peaKqu a Ha H6K0B651'87 .
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3.4.3. Knacudukanuja u HUBo ynorpeode jJekoBa

JlexoBu cy 6w kinacudukoBanu npema ATC kimacudukanuju CBETCKE 3IpaBCTBEHE
opranuzanuje (http://www.whocc.no/atc ddd index). M3noxxeHocT GoJieCHHKA JIEKOBHMA 3a
KOje je TPOIEHEeHO Jla MOCTOjU 3HauajHa BepoBaTHoha kay3anurera ca omrehemeM jeTpe je

Ona u3pakeHa y AeuHUCAaHUM JTHEBHUM a03aMa Ha 1000 OoeCHUYKUX JTaHa.

3.4.4. JlonyHCKa KIMHUYKA JUjarHOCTUKA

TokoM mpoCTEeKTUBHE, KOHTPOJIMCAHE CTYIUj€ KOPUCTHIN Cy C€ AETaJbHHU MOAIH
JIOTIYHCKE, KIIMHUYKE JTUjarHOCTHKE KOja je O]l 3Hauaja 3a BapHujablie UCTpaKUBamba, a Koja je
cripoBol)eHa CXOJHO KIMHHYKO] MPOLEHH HAAJIEKHOT Kapauonora. [lomamm pyTHHCKHX
OMOXEMUjCKUX aHalli3a, yATPa3BYYHUX W JPYIHX Iperiena cy KopumheHu panu Omrbke
kIacupuKanyje  KapauoJOImKMX  Tmopemehaja on 3Hayaja 3a  yIOpPYXKEHOCT ca
XernaroTokcuuHoIhy, moceOHo npucycTsa u craaujyma cpuane uHcypuuujenne (EKI nanas,
ejekunoHa ¢pakuuja, pro-BNP, BpenrHOCTH TpONOHMHA ¥ MUOKApAWjaTHUX €H3MMa, Halla3u
KopoHaporpaduje W JApyro), Kao M YATpa3ByYHa BajJujaldja XeMaTOTOKCHYHOCTH
(xemaTobunmjapHa coHorpaduja, ToTUIep KPBHUX CYA0BA jeTpe U JAPYro), KaKo je MPUKIAIHO
3a garor OonecHuka. OCHOBHHM LWJb JIONYHCKE TUjarHOCTHKE je TMOYy3JaHa MASCHTH(UKAIN]a
MIPUCYCTBA XEMATOTOKCUYHOCTH OJH. HeHE OJICYTHOCTH (3aBHCHO O[] cTynujcke noarpyne). C
THM Yy BE€3HU, CBE IOMEHYTE METO/I€ HUCY MopaJie OUTH KopulIheHe KOJ CBAKOT M0jeJMHAYHOT
OosnecHuka (rmoceOHO 3a MmojaTke peTpocnekTuBHE Koxopre). Kareropuzanuja OonecHuka
peMa IpHCYCTBY OJH. OJCYCTBY XEMaTOTOKCMYHOCTH je Owuia oOaBjbaHa Ha OCHOBY
KOHCEH3yca KJIMHUYKE IpPOLEHe HajMame JBa HCTpakWBaya CTyIuje U opauHupajyher

KapJuoJiora, oJ Kojux je 0ap jefaH crerujaarcTa raCTpoeHTEpOXEenaTosoruje.

48



3.5. BAPHJABJIE HCTPA’KUBAIBA

Bapujabiie ucrpaxxuBama cy kiacu(ukoBaHe y JBE IpyIe: 3aBUCHE W He3aBUCHE. Y
TPy 3aBUCHUX M HE3aBUCHUX Bapujabiv, onpeheHa je mo jenHa mpuMapHa Bapujadiia u
BHIIIE CeKYHIapHUX Bapujadmu. Jlebunucane cy, takohe, u 30ymyjyhe Bapujabie 3a Koje ce
3HA JIa MOTY Jla MOAU(HKY]y YTHIAj aMjoJapOHa HA MPUMapHH MCXOJ TOMYT HEroBE 03¢
WM Ipyra IPUAPYKeHa KapHOJIOLIKA U APyra 060sbema’ 2,
[TpumapHa 3aBucHa Bapujadiia OUJIO je MPUCYCTBO XEMATOTOKCHYHOCTH.
CekynaapHe 3aBHCHE BapHjabie cy oune cneache:

0 BPEHOCTH XEMAaTHUKUX [apaMerapa, H3paXeHe Kao KOHTUHyHpaHa HyMEpHUuKa

BapHjabna, y oarosapajyhum jeaunuiama;

0 Mopororike e3uje jeTpe, u3paxeHe kao OMHapHa, KaTeropujaiHa Bapujadia;

0 KIIMHUYKY TIPETJIe]]: XelaToMerairja, 0011 y peieiny jeTpe;

0 VITpa3BYYHH Hala3 KOjU yKa3yje Ha aKyTHY JIE3H]y jeTpe;

0 Hasaz Busyanuszaunone aujarHoctuke (CT, MSCT, MRI) koju yka3yje Ha aKkyTHY

Te3ujy jeTpe;
0 nana3z ERCP koju yka3yje Ha akyTHY JIe3Hjy jeTpe;
0 BPEIHOCTU JPYruX OHOXEMHjCKUX IapaMeTapa KpBU: MPOTEHHH, IIIyKO3a, ypeja,

KpCAaTUHUH, TPUTITIMICPUIAU, XOJIECCTCPOJI, CIICKTPOJIUTU U APYTO.

[Tpumapne He3aBUCHE Bapujadie Ouie cy:
0 npucyctBo Vall6Ala mnomumopduszma (rs4880) SOD2, y npoCHeKTHBHO],
KOHTPOJIMCAHO] CTYIH]jH;

0 y3UMambe aMjoapoHa.

CexyHnapHe He3aBUCHE Bapujadie Oune cy cienehe:

KyMyJIaTHBHA J103a aMjOJlapoHa, /10 MH/IEKCHOT J1aHa;

HAYMH NPUMEHE aMjoJIapoHa;

neduHUCaHa THEBHA J103a aMjofapoHa Ha 100 6ojecHUYKUX AaHa;
BpeMe y3MMama JIeKa, Y OJTHOCY Ha 00OpOK;

OosiecT MUOKap/a:

CTEIeH cpuaHe MHCY(DUIIMjeHIIM]e U3PAKEHO Kao €jeKIIMOHa (PpaKiyja;
cpuaHa (ppeKBeHIIa;

THTT KOPOHApHE 00JIECTH;

O O O o o o o o o

BpCTa apUTMH]€E;
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0 apTepujcKa XUIIEPTEH3H]ja;

0 OoJiecT nepukapania;

0 CTapoCT NAallljeHTa;

0 o,

0 pecnrpaTopHa HHCY(UIIN]jCHIIN]a;

0 T0ja3HOCT;

0 HEQPOTCKHU CHHIIPOM;

0 XUTIOTEPMH]a;

0 HUBO 00pa30Bama U COLMjalTHU CTATYC;
0 3aHUMambE U PaJHO MECTO;

0 IMjeTeTcKe HaBUKe OOJIeCHUKA

0 nopemehaj anmgo0a3He paBHOTEKE;

0 MyIIeHEe U HAMUIH ca KOPEHHOM;

0 Op3vHa MMepHUCTANTUKE IIPEBA;

0 XpOoHHYHA OyOpexHa MHCY(UIU)eHIIa;
0 JUJETETCKU CYIIEMEHTH, OMJbHH TpernapaTH U JIPYTH JIEKOBH y CIO0O0THO] Mpoaju

(“over the counter*)

30ymwyjyhe Bapujabiie ouse cy cienehe:

. JIEKOBH 3a KOj€ C€ 3Ha Ja MMajy M3PaKEH XEMaTOTOKCUYHU TOTEHIMjasl (HIIp.
XUIOJIMIEMHIIM,  [apaleramoi,  JaHTpoJIeH,  Ccyl(OoHaMuAM,  BaJIIpoar,
KapOamMa3enuH, HECTEPOMIHU aHTUMH(IAMATOPHU JIEKOBH, XJIOPIPOMAa3MH,
aMOKCHIIWJIMH IUTyC KJIaByJIaHCKa KHCENuHa, cyidacana3zuH, (IyKIOKCAI[WINH,
OETaxUCTHH, Aa3aTUONPHUH, XJOPPEHUpPAMUH, MAaKpPOJUIHU AHTUOMOTHUIY,
TETPALMKINHH, METOKIIONPAMHIT, AHTHEWISITHI i AuKIodenak .

0 MIPUCYCTBO 000JbEH-a MM CTamba 3a KOje C€ 3Ha Ja je YIAPYKEHO ca 3HauyajHOM
XenaTOTOKCHYHOIINY (IIMpo3a jeTpe, MOpTHA XUIIEPTEH3H]a, MacHA JeTeHepallja, KapliuHOM
jeTpeHux henuja, KOHTEHUTAIHE aHOMAJH]j€, HUCTUIIEPKO3a, allCIIec);

0 JIMjarHOCTHYKO-TEpaIujcKe Mpoleype 3a KOoje ce 3Ha Ja MOTY y3pOKOBAaTH JI€3Hjy
jetpe (EHIOCKOICKa peTporpagHa XoJaHTHOINAHKpearorpaduja; acnupanuoHa OHoIcHja
jetpe);

0 YHOC aJIKOXOJIa ¥ TICUXOaKTUBHUX CYIICTaHIIH;

0 TpOBame, y3UMame MEeUypKd KOje H3a3MBajy HEKpO3y Xemaronura (HOp. 3eleHa
MymnaBKa);

(0] H3JI0KCHOCT XCITAaTOTOKCHMHUMA paJHE CPCAUHE,
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3.6. ETHYKHU U OPTAHU3AIIMOHU ACIIEKTU CTYJAUJE

Cryadja je cropoBeleHa Kao aKaJeMCKO M HEmpo)UTHO HCTPAKHUBAKE, MpeMa
npuHnunuma JloOpe KIMHMYKEe mpakce W XeJCHHIIKe aeknapanuje. Ilpe crnpoBohema
CTyIje MPOTOKOJI UCTPAKHUBAMKA U APYyra MOoTpeOHa JOKyMEHTa Cy Oujia JOCTaBJbeHA Paju
MHUIILJBEHA, 0100peHha, HAIGKHOM eTHYKOM 0100py, ETrnukom onbopy KinuHuukor nieHtpa
,Kparyjesai“. cTpaxuBauu y CTyuju Cy OMIM KBaTHM()PUKOBAHU MEIUIIMHCKH €KCIICPTH, ca
HCKYCTBOM Yy 00JacTH: KJIMHHYKE (apMaKoJIOTHje, HHTEPHE MEIUIIMHE Ca YCMEPeHeM 3a
KapJHOJIOTH]y M 3a TacTPOCHTEPOXCIIATONOTH]Y, HCTPaKUBAYU JOKTOPU MEHIIUHE.
DUHAHCH]CKHU aCTIEKTH UCTPAXKUBama Cy Owim yckialeHu ca ctaHmaapanMa yoOu4ajeHuM 3a
nomaha akajeMcKa MCTPaKHBamba U CXOJHO HEKOMEPIIUjAIHO] IPUPOIH CTYIHje, YCMEPEHU

Ha 00e30ehuBame MaTepHjaTHUX TPOLIKOBA.
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3.7. CHAT' A CTYJIUJE U BEJIMYNHA Y30PKA

3.7.1. CraTucTH4Ka aHAJIN3A

Cratuctuuka aHanusza je oOyxBaTajia MPOpayyH BEIUYMHE Y30pKa U CTATHCTUUKY

o0pany MPUKYIJBEHUX IM0/IaTaKa.

3.7.2. IlpopayyH BeJIMYMHE CTYJAUjCKOT y30pKa

[IpopadyH CTyAMjCKOT y30pKa je YYMIbEH 3a MPOCIEKTUBHY U PETPOCIEKTHBHY
CTyIHjy nmocebHo, kopuiihemeM oAroBapajyher pauyHapckor mporpama, y3 anga rpemky of

144
. OuekuBana

0.05, cuary cryauje 0.8, muxoToMHO o0enexje mocMaTpama (Y2-TecT)
pa3nMka y TpuUMapHUM BapHujabiama je onapelleHa Ha OCHOBY paHHjUX CTyadja |
MpeTMMHUHAPHE aHAJIH3e.

[TpopauyH cTyQMjCKOT Y30pKa Yy PETPOCIEKTHBHOj KOXOPTH je 3aCHOBaH Ha IOJAIMMa
NPEIMMHHAPHOT YBU/IA Y YYECTAIOCT XEMaTOKCUYHOCTH, O JM3ajHy MpeceKa, Ha O/IeJbeHhYy
kapauonoruje KII KparyjeBan. Opx mnpernemanux OonecHuka oko TpehmHa je wumana
CUMIITOME W/WJIA 3HAKOBE Jie3uje jerpe a mehy muma 42.5% je mpumanio amjomapoH. Koj
octanux OoJecHHKa, 03 Je3uje jeTpe, yUecTaaocT IPUMEHe aMjoIapoHa je Oulia HUXa 3a OKO
10% (32.5%) Tako na je yna3Hu KOIWYHMK IaHce O0uo 1.49 a ognoc 1:3 Opoja ucnuraHuka y
nBe rpyne. Pesynrar mpopauyHa je oapeano 280 UCIUTaHUKA y €KCTIEPUMEHTAIHO] TPYIH U
840 y KOHTpOJIHO], IITO YMHHU YKYITHU CTYAH]CKHU y30pak o 1120 Gonecnuka. Ilnan crynuje
je mpensubao cmpoBoheme MelyaHanuze U KpPUTEPHjyM 3a Jajbe YKJbyUHBambe HOBHUX
OoylecHHKa y ciydajy JIOCTH3ama CTaTHUCTHYKE 3HAYajHOCTH YTHIAja aMjoAapoHa Kao
(akTOpa HE3aBUCHO YApYKEHOT ca rnojaBoM xenarorokcuyHoctu (DILI). Mmajyhu y Buay aa
j€ TOKOM CIpoBOhema CTyauje Taj IWJb U JOCTUTHYT, YKylaH Opoj ucnutaHuka je ouo 560
OosecHUKaA.

[IpopadyH CTyAMjCKOT y30pKa Yy HPOCIEKTHBHOj, KOHTPOJIUCAHO] CTYAMjHU j€ 3aCHOBaH Ha
nojanrMMa o ydecrajgoctu HopMmanHor anena SOD2 u mwerose BapujanTe (rs4880) y 11
nocajammux  cryauja  (www.pharmgkb.org). Wmajyhu y Buay 3HauajHO Bapupame
ydecTajocTH (h)peKBEeHIIe BapHjaHTe aneia y MOjeIMHUM CTyIHjaMa, 3a MpOopayyH je y3era
pas3iuKa Berope ydecrajaocTu usmel)y aBa nepueHTHiIa UHTepKBapTWiIHOr panra (13%-P25,
47%-P75), 3a omnoc O6poja Gonecauka 1:1:1 y Tpu rpyme. Ha oBaj HauuH, nodujeH je Opoj

WCIIUTaHWKA O] HajMame 27 'y CBakoj O] rpyla, Tako Ja je yKyMaH y30pak yTBpheH Ha
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HajMame 81 OollecHMKa [OK je YKJ/byYMBaWmEeM JOAATHUX HCIHUTAHUKA KOHa4yaH Opoj

OonecHuka je 6uo 87.

3.8. CTATUCTHYKA OBPAJIA ITIOJATAKA

3a KOHTHHyaJlHE Bapujabie Owmie cy oapeheHe Mepe ICHTpaIHE TEHICHIHM]C U
BapujaOuIuTETa, JOK CYy 3a KaTeropujcke Bapujabiie Owmiie ojnpeheHe yuecTaaocTH IO
KaTeropvjama. Y 3aBHCHOCTH OJl TOra Ja JIM KOHTHUHYyaJHe Bapujabje Ipare HOpMAaHy
pacriozieny v He Ouiia je MCIMTaHa 3Ha4ajHOCT pa3jivKe Y BpeAHOCTHMA Bapujadbiu momohy
Student T wim Man-Whitney U Tecta. 3a TecTUpame 3HA4ajHOCTH Pa3]IMKE Y MPOILEHTYaTHO]
3aCTyIJb€HOCTH Kateropuja kopuuiheH je y2 win Fisher-oB Tect. 3Hauaj moTeHLMjaIHUX
¢daxkTopa pu3MKa MO TpylmaMa M KUXOB YTHLAj HAa UCXOJ je NpBo mopeheH ,.cupoBuM*
YHaKpPCHHUM OJHOCOM ImaHce (,,crude odds ratio““-om) y3 95% uHTEepBaN moBepema. YHAaKPCHH
OJTHOC IIaHCE je 3aTuM Omo mpuiaroleH 3a JejcTBo BuIIe (akTopa KopumihemeM OMHapHE
JIOTUCTHYKE perpecuje unme je oapeheHo koju (akTop pu3HKa yTH4Ye Ha HACTAaHAK MCXOAa
HE3aBHCHO O] ocTanuX (akTopa. 3a CBE CTATUCTHYKE MpOpavyyHe NpenBul)eHa je aHanmsa
TOKOM crpoBohema (“interim analysis”) W Ha Kpajy CTyAMjeé HAKOH TNPUKYIUbamkba H
BAIMJAIMj€ CBUX MOTpeOHMX monataka. CraTucTHuUka aHanm3a OwWia je CrIpoBeIcHa
kopuinhemeM oarorapajyher pauyHapckor mporpama a rpaHHIa 3HA4ajHOCTH pas3iuKa y
CBHM CTaTUCTHYKUM aHaJlM3aMa je YCTaHOBJbEHAa Ha Mame WiH jenHako 5% (0.05). OmgHoc

CEH3UTUBHOCTHU U crielMPpUUHOCTH NpukasaH je ROC kpusom.
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4.0. PE3YJITATHU

4.1. PETPOCIIEKTUBHA CTYAUJACTYYAJ-KOHTPOJIA

Crynuja je obyxBarmna 2500 wucrtopuja OojecTH mManujeHaTa KOjU CY, TOKOM
YeTBOPOTOJIUIIELECT TEPUOJIa Tpajama CTyauje JedeHn y KIuHUIM 3a KapauoyorHjy,
Kmuanukn Ilentap Kparyjean, Kparyjepan, CpOuja. HakoH mnpumapHe mporeHe
MoA000HOCTH, WCKJbYYIIM cMO yKymHO 1500 wucrtopuja ©Oonectu 300r TOCTOjama
emumuHnmmyhux  Qaxropa. Kpajmu y3o0pak je, HAaKOH HCKJbYYMBama HEMOAYAAPHHUX
nalyjeHaTa KOHTPOJIHE TpyIie U Npelu3Huje uaeHTu(uKanuje eNMMUHAITYNIX KpUTEepHjyma,
ykJbyuno 140 ucropuja 6o1ectu koje cy 4ynHuIE rpyny ciydaj u 420 ucropuja 00IecTu Koje

cy unHHIIe Tpyny KoHTpoina (Ciuka 6).

Oyl e¥TH HEHLHILTED MpOLesheHE ka0 oaroeapsjvie
(=2, 300

Heoxayueme (p=1500), 35or
- T20-MOBHINCHEH SE83HMH 12TPe WIH HECER Tpf‘:‘{ﬁ(“ull'lH HA
TIgvH sy
- 345. anEnxoomrEapH
- 130- CTAPHIH 90 75 [QIHEHA
- 120- EEI'|5|_|$|.'IH$ EATKY 038
- T5-EmpycHRA Xe@ATITHE
- S0-3010MHBATRE TPEVMA
- 30-ROHTEHHTATES 'ﬁl!|1l?‘|"':-lll'.Ill_il'u'l.;:ill-:i'-ll!_la
[Baraaum 1a yice e e - 1l.TpancmaanTapana jeTpa
Coryaajesa (n=140)
Konrpane (n=240)
Hlowma e (o=
Homrpone
- 420 mHN HEE C& NOIVIAPATO 0 TOTHHMNE B ITy

Cmmagenn
| - 201 B HE MPH2A0y W6l e NPH) R0 LToVIoTEE 8y HapkeTHEL
FoOMITBETAE VIopan JOCTYIEH 38 AHATHIY
Cmy=njepe (n=140)
BonTpanes (n=4240)

On yxymnHor Opoja ucnuranuka, 140 (25,0%) je 6uno ciyuajeBa a 420 (75,0%) cy Oune

koHTpoie (Tabena 1; Ciuka 7).

TaGena 1. CTpyKkTypa HCIIUTaHUKA Y HCTPAKUBALY

Ucnuraannn n %
Cry4ajeBu 140 25,0
KonTtposne 420 75,0
YkynHo 560 100,0
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Cnuka 7. CTpyKTypa UCIIUTAHUKA y HCTPAKUBADY

ISPITANICI U ISTRAZIVANJU

4.1.1. lemorpadcke, cCOM0-eKOHOMCKE U KIIMHNYKe KapaKTepUCTHKe
Behuna nanujenara 6une cy xene (432 ox ykymHor Opoja oxn 560, 77,1%). Kon
cllyyajeBa MYIIKOT rosia 6uio je 77,1% a xenckor 22,9%, 1ok je koa kontpoaa 77,1% Ouno

mymkor u 22,9% sxenckor mona ( Tabema 2; Cnuka 8).

Tabena 2. JluctpuOyiyja HCOUTaHUKA TIPEMa MOITy

CnyuyajeBu Kontpoie
[Ton

n % N %
JKEHCKU 108 77,1 324 77,1
MYIIKH 32 22,9 96 22,9
YkynHo 140 100,0 420 100,0

Crnmka 8. luctpuOyiyja HCIMTaHUKA ITPEMa IOy
100 4

90 -+
80 -
70 -
60 -

50 +

Ucestalost (%)

40 -
30 -
20 -

10 -

0 -

Zenski muski

M Slu¢ajevi  m Kontrole
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[TpoceuHa ctapocT y4eCHHKA y UCTpakuBamwy Ona je 64,1 roaunaa crapocty (y3 CTaHAApIHO

oncryname —SD, 10,7 ronuna, ox 24 no 85 roauna crapoctu). [Ipocedna crapocT ciydajeBa

u3Hocuna je 64,2+11,3 roauna, 10K je mpocedHa cTapocT KOHTpoja usHocuia 64,0+10,5

ronuna (Tabena 3; Cnuka 9).

Tabena 3. IIpoceyHa cTapocT UCIUTAHHUKA Y UCTPAKUBALY

Crapoct (rogune) n X Sd med min max
CiyuajeBu 140 64,2 11,3 64,0 28,0 85,0
Koutpone 420 64,0 10,5 64,0 24,0 85,0

Cnuka 9. [IpoceuHa cTapoCT UCIIUTAHUKA Yy UCTPAKUBABDY
80

70 4

60 o

Starost (godine)
=y w1
(=] o

w
[=]

10 +

Sluéajevi Kontrole

Camo je Manm Opoj marujeHara MOBpEeMEHO KOH3YMHpPao ajKoXoJ, JOK BehwHa marujeHaTta

Hucy Ownmu nymaun. Konsymupame ankoxoia umano je 52,1% cinyuajeBa u 1,0% koHTpoIna,

LITO je CTaTUCTUYKM 3HauyajHa paszmuka (p <0,001). HaBuky nymemwa umano je 25,0%

ciydajeBa u 11,2% KoHTpoJIA, ITO je CTATUCTUYKH 3Ha4ajHa pazymka (p <0,001) ( Tabena 4;

Crnuka 10).

Tabena 4. JluctpuOyiyja HCIUTAHUKA TPeMa HaBUKaMa

. Cry4ajeBu KonTtposne p-
B
apujabie n % n % BPEIHOCT
Ankoxon 73 52,1 4 1,0
Haguka nymema 35 25,0 47 11,2
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Cnuka 10. [luctpubynnja ucnuTaHNKa IpeMa HaBUKama
100 -

90 -
80 -
70 -
60 1 521
50 -

40 -+

Ucestalost (%)

30 25

20 -
11.2
10 +

0 -

Alkohol Navika pusenja

W Slu¢ajevi m Kontrole

I'ojasHOCT HUje Omia y 3HaYajHO] MEPH 3aCTYIJbEHA Y CTYIHJCKO] TOMYIAIH|H jep je camo 46
(8.2%) mamujenata, o 4YHTaBe CTyIWjcke rpymne Ouino rojasHo. Koxa ciydajeBa, HOpMaaHe
OMTI je 6uno 82,1% a rojazuux 17,9%, nok je kox koutpona 95,0% ouno nHopmaane OMI™ u

5,0% Toja3HuX, MTO je CTATHCTUYKHU 3HavajHa pasiuka (p <0,001) (Tabena 5; Ciuka 11).

Tabena 5. JluctpuOynuja HCIUTAHUKA TPEeMa HYTPUTHBHOM CTaTyCy

CnyuajeBu Kontpomne
HytputuBaHM cTaTyc 0 % N %
HopMaiiae OMIT 115 82,1 399 95,0
rojazas 25 17,9 21 50
YkymnHO 140 100,0 420 100,0

Cmuxka 11. [luctpubynuja ncuTaHUKa IpeMa HYTPUTHBHOM CTaTyCy
100 4 95

90 -+

80 -

70 -

60 -

50 +

40 -

Ucestalost (%)

30 A
20 -~

10 -

0 -

normalne OMG gojazan

M Slu¢ajevi  m Kontrole

Menujana nana XOCIUTAIM3AIM]E 3a TIEJOKYITHHA CTYIH]CKH y30pakK je u3Hocuia 4 mana (ox 1

10 45) a cpeama BPEIHOCT 3a CBe UcmHUTaHWke Omia je 6,0 (SD =5,6). Y rpymnm ciydaj,
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Me/MjaHa JJaHa XocnuTanu3anyje je n3nocuna 7 (omcer 2-30) a mpoceuna Bpeanoct 7.7 (SD
=5,0), nox je y KOHTpPOJHO]j Tpynu MeaujaHa 6una 3 nana (omcer 1-45) a mpoceyHa BpeIHOCT
5.4 (SD =5,7). Menujana ny>XuHE XOCTHUTAIM3AIM]je 0 MHACKCHOT AaHa ( Tj. AaHa I0jaBe
XEMaTOTKCUYHOCTH) KOJI cirydajeBa je n3Hocuia 3,0 gana (omcer, 1,0-14,0), ok koa muMa

MEYOBaHUX KOHTpoJa je m3Hocuna 2,0 mana (omcer, 1,0-44,0) (Ta6ena 6; Cnuka 11).

Tabena 6. [Ipoceuna nyxuHa XOCTIUTAIM3AIH]E IO HHISKCHOT JaHa

HyxuHa XOCIIUTAIA3AIN] S

X Sd med min max
(manm)
Cry4ajeBu 140 3,9 2,8 3,0 1,0 14,0
Kontpone 420 3,7 48 2,0 1,0 44,0

Cnuka 12. Ilpoceyna gykuHa XOCIIUTANIN3ALK]€ 10 HHACKCHOT JaHa

104

a4

Duzian hospitalizacije (dani)

L

T T
Sluajevi Kontrole

Mopdonomka ne3uja jerpe, YIATpPa3BydHO Bepu(UKOBaHA Kao MacHa jeTpa WIH
xernaroMeraiuja je youeHa kox 116 (20.7%) nauujeHaTta y yKymHOj CTYJUjCKO] MOIMYJAIH]jH,
nok je y rpymu ciydaj 28 (20.0%) mamnujeHata WMano KIWHUYKA CHMITOMATCKY
xenatoTokcuyHocT. Creato3y je umano 22,9% cmyuajea u 4,3% KOHTpoJia, IITO j€
CTaTUCTHYKM 3HavajHa pasznuka (p <0,001). Xenaromeranujy je umaio je 25,7% ciydajeBa u

4,8% KOHTpOJIA, IITO je CTAaTUCTUUKH 3HauyajHa pasnuka (p <0,001) (Tabena 7; Cnuka 13).

TaGena 7. Jluctpubynuja ncnuTaHuKka npemMa exocoHorpadckom Hasgasy abomMmeHa

CrnyuajeBu KonTtpose
Bapujatne p-BpenHOCT
n % n %
Crearo3a 32 22,9 18 43 <0,001
Xemaromeranuja 36 25,7 20 48 <0,001
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Cnuka 13. Jluctpubynnja CIUTaHUKA IIpeMa exocoHorpad)CKoM Hajazy abmomMeHa

100 -
90
80 -
70 -
60 -
50 A

40 -+

Ucestalost (%)

30
20 -

10 +

0 -

229

Steatoza

W Slu¢ajevi m Kontrole

25.7

4.8

Hepatomegalija

[MarujenTn cy OMIM XOCHUTAIM30BaHU 300T KapIuOBacKylapHUX OoyiectH, Mehy xojuma je

Hajuemtha Ouia KopoHapHa OoJsiecT, 3aTMM XUIEpTEH3Wja, apUTMHUje U cpyaHa ciabocCT.

Xuneprensujy je umaio 56,4% cmnydajeBa u 60,7% KOHTpoda, IUNTO HMj€ CTATUCTUYKH

3HauajHa pasimka (p =0,371). Koponapuy OGomect je umano 77,1% cmnydajeBa u 66,0%

KOHTpPOJIa, IITO jeé CTAaTHCTWYKW 3HaudajHa pazimka (p=0,013). Aptumuje je umano 33,6%

ciyyajeBa u 16,2% KOHTpoOJIa, IITO je CTATUCTUYKU 3HaudajHa pasznuka (p <0,001) (Tabena §;

Crnuxka 14).

Tabena 8. [luctpubynuja ucnutanuka npema crpykrypu KVB

KVB CrnyuajeBu KonTtpone b-BpeHOCT
n % n %

Sl 32 22,9 62 14,8 0,026

XurnepreHsuja 79 56,4 255 60,7 0,371

Koponapna 6osect 108 77,1 277 66,0 0,013

Apurmuja 47 33,6 68 16,2 <0,001

KVB-kapanoBackymnapre 6onectr; SI —cpuana nHCyhUINjeHIT]a

Cnuka 14. [luctpubynuja uCMTaHUKA PEMa CTPYKTYPU KapIMOBACKYIapHHUX OosiecTH

100 -
90 |
80 |
70 1
60 |
50 |
40

Ucestalost (%)

30
20

10 -

o -

SIEF

Hipertenzija

W Slugajevi m Kontrole

Koronarna bolest

Aritmija
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On cBux KopoHapHHX Oojectu Hajuemthu je 6mo mH(papkT mMuokapnaa ca ST eneBarujoMm
(STEMI), 3atum unpapkr muokapaa 6e3 ST eneBanuje (NSTEMI), nHecrabmina aHruHa,

cTaOWIHA aHTMHA W MCXEMHjCKa KapauoMuornatdja. M ciaydajeBu W KOHTpoJe cy Hajuenihe

umanu STEMI (48,6% npema 25,5%) (Tabena 9; Cauka 15).

Tabena 9. luctpubynyja ucnuTaHUKa ITpeMa THITy KOpOHapHE 00JIeCTH

Cry4ajeBu KonTtpoie
Tun koponapue Oonectu

n % n %
0 32 22,9 143 34,0
Hcxemujcka . 5 14 28 6.7
KapIMOMHUOTIATH]a
AHTHHA TIEKTOPUC 4 2,9 36 8,6
Hecrabunna anruna 13 93 54 12.9
MEKTOpHC
NSTEMI 21 15,0 52 12,4
STEMI 68 48,6 107 25,5
VYkynHO 140 100,0 420 100,0

NSTEMI-undapkr muokapzaa 6e3 ST enesanuje;STEMI-undapkr muokapaa ca ST eneBaiujom

Cnuka 15. luctpuOynmja uCnMTaHUKA IpeMa THUITY KOpOHapHE 060s1ecTH
100 4

90 -
80 ~
70 -+
60 -
50 4
40 -+

Ucestalost (%)

30 A
20 -+
10 +

0 -

0 Ishemijska  Angina pektoris  Nestabilna NSTEMI STEMI
kardiomiopatija angina pektoris

M Slu¢ajevi  m Kontrole

Mehy mnamujeHTMMa KOjU Cy HMalM apuUTMH]y, Hajuemthu pas3jior 3a 3alouyUbambe
MeIMKaMEHTO3He Tepanuje je Owna arpujasHa ¢ubpuianuja, 3aTUM TaxuKapadja |
excTpacucrone. Y cimyuyajeBM M KOHTpoje cy Hajuemhe mmanu amconyty (27,9% mnpema

12,9%) (Tabena 10; Cnuka 16).
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Tab6ena 10. luctpuOyuja ucuTaHuka mpeMa TUITY apUTMHja

CrnyuajeBu Kontpone
Tun aputmuje

n % n %
0 93 66,4 352 83,8
Ekctpacucrone 4 2,9 7 1,7
Taxukapamje 4 2,9 7 1,7
ArnconyTa 39 27,9 54 12,9
YkynHo 140 100,0 420 100,0

Cauka 16. luctpubynyja uCnMTaHUKa IpeMa TUILY apUTMHja

100

20 + 83.8
80 -
70 -
60 -

50 o

Ucestalost (%)

40 -
20 | 27.9
20

10 4 29 17 29 17
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o] Ekstrasistole Tahikardije Apsoluta

W Slugajevi m Kontrole

ITo ce TMYe manujeHara ca CpuaHOM HHCY(DUIIUjEHIIMJOM, OKO TPU YETBPTHHE HUX j€ UMAJIO
ejexunony ¢pakuujy (EF) Behy ox 45%, a octanu cy umanu cpuaHo momymramke ca EF
MamoM 011 45%. SI ca ouyBanom mim 6e3 ouyBane EF je umano 22,9% cnydajeBa u 14,8%
KOHTpOJIa, ITO je CTATUCTUYKHU 3Ha4ajHa paznuka (p =0,026). U ciydajeBu U KOHTPOJE CY

Hajuemthe umanu ouyBany EF u nucy umamu SI (77,1% npema 85,2%) (Tabena 11; Ciuka
17).

TaGena 11. luctpubynuja ucnutanuka npema SI u EF

CnyuajeBu KonTtpoie
SIEF

n % n %
0 108 77,1 358 85,2
1 20 14,3 50 11,9
2 12 8,6 12 2,9
VKyIHO 140 100,0 420 100,0

0-memaSI, ouyBana EF;1-uma SI, EF >45%;2-uma SI,EF<45%.
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Cnuka 17. [Iuctpubynuuja ucnuranuka npema SI u EF
100 -

90 - 85.2
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0 -

0 1 2

B Slucajevi M Kontrole

He mocroju crarucTiuky 3HavajHa pasnuka y npoceunoj EF mamely ncnuruBanux rpyna (p

=0,151) (Tabena 12; Ciuka 18).

Tabena 12. luctpulyuuja ucnuranuka npema npoceynoj EF

EF n X sd med min max
CrnyugajeBu 89 0,5 0,1 0,5 0,3 0,8
KonTtpome 115 0,5 0,1 0,5 0,3 0,9

Cauka 18. luctpubynuja ucnurasuka npema npoceunoj EF

0.6
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[

Slucajevi Kontrole

Hajuemmhn HexapauoBackymapHu KoMopOumurteT je Omo aumjadberec menutyc. WHCymuH
He3zaBucHU DM umano je 7,9% cinyuajeBa u 16,2% KOHTpoOIa, IITO j€ CTATUCTHYKK 3HAa4YajHa
pazmuka (p =0,014). Uucynun 3aBuciu DM umano je 17,9% cnyuajea u 11,0% xonTpomna,

IITO j€ CTaTUCTUYKU 3HauajHa paznuka (p =0,033) (Tabena 13; Cnuka 19).
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Tab6ena 13. luctpubymuja ncnuranuka npema tuiry DM

CrnyuajeBu KonTtposne
Bapujatne p- BpeaHOCT
n % n %
WHCYJIMH HE3aBHCaH 11 7,9 68 16,2 0,014
WHCYJIVH 3aBUCaH 25 17,9 46 11,0 0,033

Cnuka 19. [luctpubynuja ucnuranuka npema tuny DM
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insulin zavisan

u Slutajevi W Kontrole

Cpenma Bpeanoctu CCI (Charlson Comorbidity Index (CCI)) ckopa uuTtaBe CTyaujcke rpyme

omna je 3.8 (SD1.7, on 1 mo 10), a mpouemweno CCI-10-orogumime NpekXHBHABAKE |

n3Hocwio 54.4% (SD=33.5). KapakTepuctuke nayjeHaTa u 1adopaTopHjcKe BPEIHOCTH 3a

YUTaBy CTYIU]CKY IpyIly, Kao 1 3a ojaroBapajyhe noarpyne nare cy y taGemama 14. u 15.
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TaGena 14. Jlemorpadcke 1 KIMHUYKE KAPAaKTEPUCTHKE CTYIUjCKUX MallHjeHaTa

Bapujatne I'pyna cnyyaj ['pyma p Cratuctuuku
(n=140) KOHTpOJIa TECT
(n=420)
Mo (My1kn) 32 (22.9) 96 (22.9) 1.000 HI
Crapocr (roaune) 64.2+11.3 64.0£10.5 0914 T
I'ojasuoct 25 (17.9) 21 (5.0) <0.001 HI
MacHa jetpa 32 (22.9) 18 (4.3) <0.001 HI
Xemnaromerainuja 36 (25.7) 20 (4.8) <0.001 HI
Cpuana uncyunmjenumja 32 (22.9) 62 (14.8) 0.026 HI
SI EF
0 108 (77,1) 358 (85,2)
1 20 (14,3) 50 (11,9) 0,010 HI
2 12 (8.6) 12 (2.9)
XunepreHsuja 79 (56.4) 255 (60.7) 0.371 HI
Koponapna 6omect 108 (77.1) 277 (66.0) 0.013 HI
STEMI 68 (48.6) 107 (25.5) <0.001 HI
NSTEMI 21 (15.0) 52 (12.4) 0.425 HI
Hecrabunna anrunna 13 (9.3) 54 (12.9) 0.260 HI
CrabunHa aHTMHA 4(2.9) 36 (8.6) 0.023 HI
Apurtmuje 47 (33.6) 68 (16.2) <0.001 HI
ATtpujanHa ¢pubpunarmja 39 (27.9) 54 (12.9) <0.001 HI
TaxuKap/Iuja 4(2.9) 7(1.7) 0480 F
€KCTPaCUCTOIIA 4(2.9) 7(1.7) 0480 F
Jujabetec menutyc Tr 1 11 (7.9) 68 (16.2) 0.014 HI
JHujaberec METUTYC THIT 2 25 (17.9) 46 (11.00) 0.033 HI
Konzymupame ankoxomnat 73 (52.1) 4 (1.0) <0.001 HI
[Mymeme 35 (25.0) 47 (11.2) 0.001 HI
CCI ckop (moeHn) 5 (1-10) 3(1-7) <0.001 MW
CCI neceroroaunime npexubibaBambe 21 (0-96) 77 (0-96) <0.001 MW
(mporienar)
Bpeme 10 HHISKCHOT JaHa * 3(1-14) 2 (1-44) <0.001 MW
Vxynuunanuxocnutanusanuje(nann) 7 (2-30) 3 (1-45) <0.001 MW

Bpoj mpencraBiba cpenmy BpeAHOCT =+ CTaHOAapAHA AeBHjalija (KOHTHHYHpaHEe Bapujadie), MearjaHa (orcer) u
0poj (mporeHar) maigjenata (y4ectaiocT), o peaocieay; *- Beposataoha pasnuke u3mel)y BpeaHOCTH rpyIie
cilydaj ¥ rpymne KOHTpOJja; T-MmoBpeMEHO, HEe3aJA0BOJbaBajylin KpUTEPHjyMHU 3a eIMMHUHAIM]Y (BUIH METO.Y);
CCI - Charlson Comorbidity Index }-(Buau meronmy, MHIEKCHM JaH-JaH KaJa je y TOKY XOCIHTaJIHM3alHje
Hactana HoBa Jesnja jerpe); EF - ejekunona ¢pakuuja; STEMI -undapkr muokapma ca ST eneBarujom;
NSTEMI- muokapaau undapkr 6e3 ST eneBanuje; HI-y(xu) kBaapat tect, T- Studentov T-tecr, F - Fisherov
erzaktHu TecT, MW-Mann—Whitney U rtecr.
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Tabenal5. JlabopaTopujcku mapaMeTpH MaryjeHaTa CTYIUJCKUX rpyrma (ciry4aj-
XEeMaTOTOKCHYHOCT, KOHTPOJIa-0€3 XeMaTOTOKCUYHOCTH )

Bapujatne CBu nauujeHTu I'pyna ciayuaj (n=140)  I'pyna koHTpoOna p Cra

(n=560) (n=420) T.
TeCT

AnaHuH 95+226(24, 6-2760) 305+382 (221,150-2760) 25+15(20,6-125) <0.001 MW

tpancamunasa (U/L) (559) (140) (420)

Acmaprar 98+463(23,9-8811) 303+£895(129, 16-811)  29+34(20,9-372)  <0.001 MW

tpancamunasza (U/L) (560) (140) (420)

lama- 38+64(22,5-858) 45+41(29, 7-224) 33+76(20, 5-858)  <0.001 MW

riaytamuitpanchepa (312) (131) (181)

3a (U/L)

VKynHHA 15+10(12.3,3-83) 24+15 (20, 5.7-83) 12+5(11,3-35.5) <0.001 MW

onnmmpy6un(umol/l) (560) (140) (420)

Aunkanna ¢ocdaraza71+£85(56.5,3.24- 91+126(62, 31-1185) 57+21(55,3-227) <0.001 MW

un 1185) (306) (128) (178)

Jlakrat 452+233(419,13- 464+280(449, 55-1723) 442+192(407,13- 0.728 MW

JeXHIpOreHasa 1723) (294) (123) 1228) (171)

(U/L)

Kpeatun 505+£1027(118,8.2-  885+1384(289.5, 25- 299+686(103,8- <0.001 MW

dochokunaza (U/L) 8030) (386) 8030) (136) 5680) (250)

Kpeatun 84+310(16.3,3.4- 161+497(31, 4-3869) 42+494(14.35,3-908) <0.001 MW

dbochokunaza-MB  3869) (381) (135) (246)

(U/L)

Ammnaza (U/1) 70+56(60,4-603) 63+44(56, 4-404) 75+65(64,16-603)  0.036 MW
(218) (104) (114)

Tpomonun (ng/mL) 16.1£60.9(0.95, 24.2+84.7(2.49, 9.84+31.1(0.3,0-242) <0.001 MW
0.002-797) (234) 0-797) (102) (132)

Ipotennu (g/L) 66+8 (361) 67+7 (129) 65+8 (232) 0006 T

Anbymunn (g/L) 40+6 (376) 3946 (132) 40+6 (244) 0526 T

OubpUHOTEH 4.247.3(3.76, 3.8£1.4(3.66, 0.5-11) 4.6+9.3(3.85, 0.352 MW

(g/L) 0.54-127) (294) (116) 1.48-127) (178)

Wurepnanmonanan 1.3+0.7(1.083,0.9-6) 1.4+0.7(1.1, 0.9-4.9) 1.3+0.7(1.08,0.9-6) 0.344 MW

HOPMAJIN30BaHH (326) (117) (209)

omnoc (INR)

I1-peakTHBHU 22+36(7,0.2-256) 31+40(12.15,1.3-196) 17+£32(5.5,0.2-256) <0.001 MW

nporenH (mg/L) (367) (130) (237)

Inyko3a (mmol/L)  6.4+2.5 (465) 6.7£2.6 (138) 6.24+2.4 (327) 0.067 T

XosecTepon 4.9+1.2 (425) 5.0+1.3 (133) 4.8+1.1(292) 0037 T

(mmol/L)

Tpuriutepuau 1.8+1.0(1.4,0.5-7.4) 1.8+1.0(1.52,0.66-6) 1.7+1.0(1.3,0.5-7.4) 0.092 MW

(mmol/L) (419) (131) (288)

VYpea (mmol/L) 7.748.3(6.1,1.9-145) 7.5+3.8(7,2.4-24.5) 7.849.6(6,1.9-145)  0.073 MW
(415) (139) (276)

Kpeatuaua(pumol/L) 100+45 (417) 100+36 (139) 99+49(278) 08380 T

Jleykormru(x10°/L) 8.6+£2.5 (409) 9.4+2.4 (136) 8.3£2.5 (273) <0.001 T

Tpom6ouutu(x10%/L) 21964 (408) 213+61 (135) 222464 (273) 0122 T

BpojeBu mpencraBibajy cpenmy BpeOHOCTECTaHAApAHA JeBHjanuja(0poj manujeHara); U Meaujana (omcer); *-
BepoBaTHOha pasnuke u3Mel)y BpEIHOCTH Tpylie ciydaj u rpymne koHTtposna; MW- Mann—Whitney U test;T-

Studentov T-tecr.
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Ykynan Opoj CMpPTHHX ciydajeBa y CTyIUjckoj momynanuju je 6uo 4 (0.7%), y3umajyhu y
0031p YMILCHUILY /1a y TPYIU KOHTPOJIa HUje OMIIO0 CMPTHUX HUCXO/a.
CwmpTHEX ucxofa je ouio 4 (2,9%) on cBux ciyudajeBa. CUMITOMATCKa XEMAaTOTOKCUYHOCT CE

jaBuna xon 28 (20%) cinyuajeBa (Tabena 16; Cnuka 20).

Tabena 16. luctpubyiyja UCIUTAHUKA IIPEMa CUMITTOMATCKO] XE€MaTOTOKCHYHOCTH U
CMPTHOM HCXOJLY

Cryuajesn KonTtpone
Bapujabne p-BpenHoCT
n % n %
conroonmoer 22000 00 <0o01
CMpTHU UCXOT 4 2.9 0 0.0 0,004

Cmuka 20. JluctpuOynmja WCIUTAaHHKA TpPEeMa CHMIITOMATCKO] XEMaTOTOKCHYHOCTH H
CMPTHOM HCXOJTY
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u Slucajevi Kontrole

AwmjonapoH je mmao HajBehycromy mponucHuBama, a Me[ujaHa Je(dUHHCAHE THEBHE 103€
amjonapona je 6umna 112,5 nma 100 xocnuramHux aana OoinecHuka (omcer 3.6-800). Kog
WCIIUTAaHUKA W3 TJaBHE, EKCIIEPUMEHTAIHE TPpyIe, Ta BpeaHOCT je u3Hocmia 193,8 DDD na
100 nana xocnuranuzauuje (y pacnony on 8,3 no 412,5), a KoJ UCIUTaHUKA U3 KOHTPOJIHE
rpyne 75,0 DDD na 100 gana xocnurtamuzanuje (y pacrnony ox 3,6 mo 800,0) (p<0,001).
Vcnuranumnyma W3 TJIaBHE, EKCIEPUMEHTANHE Tpyle aMjolapoH je TpUMEHHBaH
napeHTepaiHo koj 44 namujenta (31,4%), opanno ko 5 manujeHata (3,6%) u Ha 00a HauMHA
kop 21 mamnujenta (15,0%), 10k cy TH pe3ynTaTd y KOHTPOJHO] rpymu u3Hocwmu 11 (2,6%),
45 (10,7%) n 10 (2,4%), monaoco6 (p<0,001).

Awmjonapon je mpumanio 50,0% cinydajeBa u 15,7% KoHTpoJa, MITO j€ CTATUCTHYKH 3HA4YajHA

pasnuka (p<0,001) (Tabena 17, Cnuka 21).
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Tab6ema 17. uctpubyiyja ucuTaHuKa pemMa y3uMamy amjo1apoHa

CryuajeBu KonTtpoie
Amjonapon

n % n %
HE 70 50,0 354 84,3
na 70 50,0 66 15,7
YkynHo 140 100,0 420 100,0

Crnuxka 21. luctpulyuyja ncnuTaHUKa peMa y3uMamy aMjo1apoHa
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o
Slucajevi Kontrole

Hajuemthu HaumH nmpumeHe amjoJapoHa y Tpynu ciiyyaj OWO je MapeHTepaaHH JIOK je Y

rpyny KOHTPOJIa Haj3ycTansbeHnja ouna opainna agmuaucTpanuja (Tadena 18; Ciuka 22).

Tabema 18. luctpulynyja ucuTaHUKA MpeMa HAuMHY y3MMamba aMjo1apoHa

CrnyuajeBu KonTtpoite
AMjoIapOH HauuH NIpUMEHE

n % n %
0 70 50,0 354 84,3
OpaJHO 5 3,6 45 10,7
MapeHTePaTHO 44 31,4 11 2,6
OpaJIHO U MAapEHTEPATHO 21 15,0 10 2,4
YkynHO 140 100,0 420 100,0
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Crnuka 22. JluctpuOynyja HCIMTAaHUKA TTpEMa HAUMHY y3UMarba aMjoJIlapoHa
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B Slucajevi W Kontrole

Menunjara DDD amjomapona koj ciydajeBa uzHocwia je 193,8 (omcer, 8,3 - 412,5), 1ok je
Ko KoHTposa u3Hocuia 75,0 (omcer, 3,6 - 800,0), mTo je CTaTUCTUYKK 3HAYajHA pa3jivKa

(p<0,001) (Ta6ena 19;Cnuxka 23).

Tabena 19. uctpulyuuja ucnuranuka npemMa DDD amjonapona

Awmjonapon DDD N X sd med min max
CiydajeBu 70 200,9 102,6 193,8 8,3 4125
Kontpone 66 97,6 113,5 75,0 3,6 800,0

Cmuxka 23. Jluctpubynuja ncnuranunka npema DDD amjonapona

200

Amjodaron DDD

|
I T

T T
Sluéaj Kontrola
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Hcnuranunm cy y Hajsehem Opojy citydajeBa OWiIM JIeUCHH aleTHICATUIMIHOM KHUCEIMHOM
(acmupunom), amu u ACE wuHXUOUTOpHMA, CENEKTHMBHMM Oera  OJOKaTopuMma,
KJIONIUAOTPEIIOM,  aTOPBACTATHHOM, WHXHOMUTOpPHMAa TPOTOHCKE IyMIIE, OpPTaHCKHM
HUTpPATHMa, CEHOKCAllapUH COJUjyMOM, TPHUMETA3UIMHOM, JUYPETHIIMMA, aMjoJapOHOM,
OeH30Ma3enaHoM, AUXUIPONUPUINHOM, aHTaronuctuma H2 penentopa merdopMuHOM,
KCaHTHHOM, CIIUPOHOJAKTOHOM U cylihoHmIypeoM. OcTanu JIEKOBH Cy OMIIM MPOIMCAHU KOJI
Mame o7 5% ykymHor Opoja CTyIMjCKMX MHalMjeHara, Te Ccy 300r HHCKE Y4ecTaloCTH
ynoTtpede WCKJbydYeHH M3 Jajbe aHanuse. [Ipuka3 Hajuemthe kopumrheHuX JiekoBa y 00e
CTYIHjCKe TpyIme nat je y Tademu 20.

Tab6ena 20. Hajuenthe kopunrheHu JIGKOBH y CTYIH]CKUM I'pyraMa (Ciydaj-
XEMaTOTOKCUYHOCT, KOHTPOJIa-0€3 XenaToOTIKCUYHOCTH )

I'pyna cmyuaj ['pyna Crar.
Bapwujabie (n=140) KoHTpoaa(n=420) p TECT
H, penentopcku aHTaroHUCTH 32 (22.9) 40 (9.5) <0.001 HI
WMHXUOUTOPU MPOTOHCKE MyMIIe 96 (68.6) 174 (41.4) <0.001 HI
Metdopmun 8 (5.7) 62 (14.8) 0.005 HI
Cyndonmnypea 7 (5.0) 33(7.9) 0.256 HI
Enokcamapun 89 (63.6) 104 (24.8) <0.001 HI
Knomuaorpen 105 (75.0) 225 (53.6) <0.001 HI
ATETHIICATUITIITHA KACEITHHA 124 (88.6) 326 (77.6) 0.005 HI
Amjonapon 70 (50) 66 (15.7) <0.001 HI
OpraHcku HUTpaATH 75 (53.6) 192 (45.7) 0.107 HI
Tpumerazuaun 54 (38.6) 120 (28.6) 0.027 HI
JMypeTHIy XeHIIeOBe MeTIhe 62 (44.3) 108 (25.7) <0.001 HI
CHupHUHOJIAKTOH 16 (11.4) 44 (10.5) 0.752 HI
bera GioxaTtopu 93 (66.4) 256 (61.0) 0.247 HI
JIMXUAPOTTUPUTTHA 16 (11.4) 75 (17.9) 0.074 HI
ACE uaxubuTOpH 97 (69.3) 253 (60.2) 0.055 HI
ATOpBacTaTHH 105 (75.0) 222 (52.9) <0.001 HI
benzonnazenunu 31 (22.1) 87 (20.7) 0.720 HI
Kcantnan 25 (17.9) 42 (10.0) 0.013 HI

Bpoj mpencrasiba 6poj ( mpoueHar) manmjeHata( ¢pekdeHna); *- BepoBaTHoha paszmmke u3Mmel)y BpemHOCTH
rpyne ciy4aj u rpyne konrposna; Hl-y(xu) kBaapar recr.

Hpyrun xenmaToTokcuuHu Jiek mpumano je 54,3% cnyudajeBa u 34,3% KoHTpoja, MTO je

CTaTUCTHYKH 3HauajHa pa3iuka (p=<0,001) (Tabena 21; Cnuka 24).

Tabena 21./luctpubynurja ucnuTaHUKa IpeMa y3UMamwby JAPYror XenaroTOKCUYHOT JieKa

CiyuajeBu KonTpomne
prI‘H XCIMAaTOTOKCUYHHU JICK

n % n %
He 64 45,7 276 65,7
Aa 76 54,3 144 34,3
YkymHO 140 100,0 420 100,0
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Crnuka 24. JluctpuOyninja HCIUTAaHUKA TTPEMa y3UMamby APYTror XemaTOTOKCHYHOT JieKa
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Slucajevi Kontrole

W ciyuajeBu u KOHTposie cy Hajuenthe Omnu 6e3 Ipyrux XenaroTOKCHYHUX JiekoBa (45,7%

npema 66,0%) (Tabena 22; Cnuka 25).

Tabena 22.bpoj y3umama JIpyrux XenaTroTOKCHYHUX JICKOBA Y UCITUTHBAHUM Ipylama

. CrnyuajeBu Kontpomne
Bpoj mpyrux xenaToTOKCHYHUX
JIEKOBa o % ; %
0 64 45,7 277 66,0
1 46 32,9 111 26,4
2 21 15,0 25 6,0
3 3,6 5 1,2
4 0,7 2 0,5
5 2,1 0 0,0
YkymnHO 140 100,0 420 100,0

Crnmka 25. Bpoj Ipyrux XemaTroTOKCHYHUX JEKOBa
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M Slucajevi M Kontrole
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4.1.2 Anaau3a paKkTopa pu3NKa 3a 0jaBy XeNaTOTOKCHYHOCTH

[IpBoOuTHA aHanu3a pakTopa pHU3MKa KOjU Cy IMOBE3aHU ca omTehemeM jeTpe je M3BpIICHA
MOCTaBJbAEM XHUIIOTE3€ KOja j& TEeCTUpalla Pa3IMYMTOCTH MPOyYaBaHUX Bapujadiu usmehy
rpyna ciay4aj u koutpona (Tabemne 14, 15, 20). ¥ rpynu cnydaj, 114 manujenara (81.4%) je
uMallo xemaronenyitapHu tun omrtehema, 9 mamujenara (6.4%) xomectarcku Twm, a 17
(12.2.%) memoBuTu tun omrehema jerpe. [locrojane cy cTaTUCTUUKHU 3HA4YajHE pas3lIUKe y
norneny OpojHHX JeMorpad)CKMX W KIMHUYKHX KapaKTepUCTHKA, J1Aa0OpaTOPHjCKHUX
napameTapa M JIeKOBa KOjuMa Cy TPETHpPaHM WCHHUTAHUIM U3 JBe Tpyrne. DakTopu MomyT
KOH3yMHpamba aJKoXoJla Mpe XOCMUTAIM3alfje, TPEHYTHAa Tr0ja3HOCT, THII apuUTMHjEe HU
nujaberec MENIUTYC TUMA 2, XOJIECTepOJl U JIEYKOLMTO3a, Ka0 U TPETUPAHmEe aMjoJapOHOM H
€HOKCalapuHOM MOTY C€ y BEJIHMKO] MEepHU JOBECTH y Be3y ca oimrtehemrnMa jeTpe y OKBHPY
pusnuHuX rpymna nanujenara (Tadenal4,15,20).

Y  MyntuBapujabMIHOM OWHApHOM  JIOTUCTHYKOM MOJEIYy perpecuje, Oa JAEBET
MPETIOCTaBbEHNX (PaKTOpa pU3UKa 3a Pa3BOj XEMATOTOKCUYHOCTH, KOje CMO M3/BOjIINA Ha
OCHOBY CTaTHUCTHYKE 3HAYajHOCTH, MocTojeher 3Hama W KIMHUYKE Mpakce, mecT (aktopa
(KoH3yMHpamke aJIKOXO0Jla, aMjoJlapoH, EHOKcamapuH, Toja3sHocT, aropBactatuH, CCI
pesynrat) Owim cy He3aBHCHU npenukropu omtehema jerpe (Tabema 23). Ileo momen (ca
CBUM IIPETIOCTaBbeHUM (hakToprma) Ouo je craructuuku 3HaudajaH (p<0,001). Lleo monen
(ca cBUM MpPETIOCTaBBEHUM IMPEAUKTOpUMA) MOKA3a0 je CTAaTUCTUYKU 3HayajaH pe3yiTar
(p<0,001) mpu Cox & Snell R Square p=0,457 1 Hosmer-Lemeshow tecty p=0,279. Huje
npuMeheHa 3HavajHa MYJITHKOJMHEAPHOCT u3Melyy mpeaunkropa. Mojen je 0uo crabuiad u
HaKOH IITO je yBeJeHa uHTepakiuja amjonapona u CCI pesynrara, koja HUje Oua 3Ha4ajHA
(p=0,251). Ankanna ¢ocdarasa, kpeatun pochokuHasza, kpeatut pocoknunaza Mb, ykynuu
CEepyMCKH TIPOTeHHH, L[-peakTHBHH NPOTETHH, XOJecTepoi, Oenxa KpBHA 3pHIA Cy OWIN
Takole CTaTUCTUUKH 3HA4YajHO MOBE3aHU ca olTehewmeM jeTpe, kopuiihemeM yHUBapujaHTHE
JIOTUCTUYKE perpecuje, ajal MarHuTyJa HHXOBHX KOJHUYHUKA IIAHCE je Oua HHUCKa, a
IbUXOB HHTEpBAJI IMOBEPEHa j€ Ha JOHO] T'PaHHUIM JOJHMPHUBAO jedaH, TAaKO Ja Cy OHHU

nckJpydeHu u3 mojena (Tabemna 23).
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Tabena 23. dakTopu KOjU Cy 3HAuYajHO TIOBE3aHM ca JIC3UJOM je€Tpe YTBpPHEHH, HAKOH
YHUBapHjaHTHE U MYJITHBApPHjaHTHE OMHAPHE JIOTHCTUYKE PErpecuje

Bapujabne YHuBapujaHTHa JIOTHCTHUYKaMyNTHBapHjaHTHA JIOTUCTUYKA
perpecuja perpecuja

I'ojaznocr 4.13 (2.23-7.65), <0.001 2.78 (1.15-6.71), 0.023

Koponapna 6omect 1.74 (1.12-2.71), 0.014 n.a.

Apurmuja 2.62 (1.69-4.05), <0.001 n.a.

Cpuana unucypunujennuja  1.71 (1.06-2.76), 0.028 n.a.

(EF<45%)

Hujaberec menutyc tur 1 0.44 (0.23-0.86), 0.016 n.a.

Jlujaberec METUTYC THIT 2 1.77 (1.04-3.00), 0.035 n.a.

CCI ykymnan ckop

IToBpemeHO y3umame
aJIKOXO0J1a
[Iymeme

H, peuentop antaronucra
Nunxubutopu mpoTOHCKE

nyMmIe
Metdopmun

EHokcamapun
Knonuonorpen
AnleTHiicanuIAiIHA KUCIIEUHA
AmMjomapoH

Tpumerasuiun

JlnypeTuk XeHJeoBe NeTIbe
ATopBacTaTuH

Kcantun

Bpoj npyrnx
XCIIAaTOTOKCHUYHHUX JICKOBA

1.80 (1.58-2.07), <0.001

113.31 (40.09-320.27),
<0.001
2.64 (1.62-4.31), <0.001

2.82 (1.69-4.70), <0.001
3.08 (2.06-4.63), <0.001

0.35 (0.16-0.75), 0.007
5.30 (3.52-7.98), <0.001
2.60 (1.70-3.99), <0.001
2.24 (1.26-3.95), 0.006
5.36 (3.51-8.19), <0.001
1.57 (1.05-2.34), 0.027
2.30 (1.54-3.42), <0.001
2.68 (1.74-4.10), <0.001
1.96 (1.14-3.35), 0.014
1.77 (1.41-2.21) <0.001

1.89 (1.53-2.34), <0.001
96.47 (28.95-321.43), <0.001

1.92 (0.84-4.38), 0.121
n.a.

n.a.

0.14 (0.04-0.51), 0.003
3.29 (1.79-6.05), <0.001
n.a.

n.a.

3.70 (1.82-7.53), <0.001
n.a.

1.04 (0.53-2.03), 0.916
2.67 (1.33-5.38), 0.006
n.a.

n.a.

BpojeBu nmpexncrasibajy konmuuHuk mance (OR), 95% unrepsan nosepema (CI) u BepoBaTHOhy (p),penom; n.a. —
HUje MPUMEKHUBO (BapHujadie HUCY YKIbYUEHE Y MYJITHBAPHjaOUIHA MOJIEN)

AHanmu3oM je 1001jeHO /a Ccy JIEKOBH ca MOTyhuM XenmaTOTOKCHYHHUM JI€jCTBOM Hajuyemrhu
y3pOUHHIIM omTehema jeTpe, Y OJHOCY Ha CBe Jpyre (akTope pU3MKa MPHUCYTHE KOJI
XOCIUTAIM30BaHUX ManujeHara. [Iporena y3podHocTH Jieka 3a omreheme jeTpe y rpynu
ciyyaj kopumthewem CIOMS/RUCAM ckopHHI cuCTeMa je J10JaTHO MOTBp/MIIA Haiase.
IIpoceuna Bpennoct CIOMS/RUCAM ckopa kop ciydajeBa usHocu 7,8+1,3. Hajumxka

BpeaHocT u3HocH 5,0 a Hajeumia 11,0 (Tabena 24; Cnuka 26).
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Tabena 24. [Iponiera CIOMS RUCAM ckopa 3a rpymy ciy4aj

CIOMS RUCAM ckop n X Sd med

min max

CnyuyajeBu 140 7,8 1,3 7,0

5,0 11,0

Cmuxka 26. IIponiera CIOMS RUCAM ckopa 3a rpyiy ciry4aj

Histogram

6071 Mean = 7.76
Std. Dev.'= 1,257

50

Ucestalost

T T T T T
s 6 7 8 9 10
CIOMS RUCAM score

On 140 cnyuajeBa, kon 39 (27.8%) manmjeHara y3pO4HOCT JIeKa j€ MPOICHEHA Kao BPIIO

BepoBatHa (CIOMS/RUCAM score >9), kox 100 (71.4%) nmamujeHata kao BepoBatHa (CKOp

on 6-8), a ko jexHor (0.7%) nanujerra kao moryha (ckop 3-5).

4.2. TIPOCIIEKTUBHA KOHTPOJIMCAHA CTYANJA

On ykynHor Opoja ucnuranuka, 29 (33,3%) je y3umano amjoJapoH M HMajo

XenaToTOKCHUYHOCT (y AasbeM TekcTy A+X+), 29 (33,3%) Huje y3umaso aMjoapoH U HUje

MMaJI0 XenaToTOKCHYHOCT (y nasbem Tekcty A-X-), a 29 (33,3%) je y3umano amjonapoH u

HHje UMaJIo XenaToTOKCHYHOCT (y ajbeM Tekety A+X-) ( Tabena 25; Cnuka 27).

Tabena 25. CTpykTypa HCIMUTaHUKA Y HCTPAXKUBAY

Ucnuranuim N %
V3umajy aMjoapoH U MMajy XermaToTOKCHYHOCT 29 33,3
He y3umajy amjomapoH u Hemajy 29 333
XEMaTOTOKCHYHOCT
v : . .

3MMajy aMjoJJapOH U HEMajy 29 333

XCNMaTOTOKCUYHOCT
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Cnuka 27. CTpyKTypa UCIIUTAaHUKA Y UCTPAKUBALY
ISPITANICI U ISTRAZIVANJU

4.2.1 lemorpagcke, COHO-eKOHOMCKE M KJIMHUYKE KAPaAKTepPUCTHKE

IIpoceuna crapocT ucnutanuka ca A" X" usnocuna je 66,8+10,4 roquua, y rpymu A
XusHocuna je 66,1£10,3 roamna, JOK je MpocedyHa cTapocT ucnutaHuka ca A'X Guia
66,8+9,8 ronuna. He mocToju cTaTUCTUYKY 3Ha4YajHa pa3jiKa y IPOCEYHO] cTapocTu u3Mehy

ucnutuBanux rpymna (F=0,040; p=0,961) (Tabena 26; Cnuka 28).

Tabena 26. [IpoceyHa cTapocT UCIUTAHUKA Y HCTPAXKUBADY

Crapocrt (romune) X sd med min max P-BPEIHOCT
A'X" 66,8 10,4 71,0 35,0 75,0

AX 66,1 10,3 71,0 37,0 75,0 0,961

A'X 66,8 9,8 70,0 37,0 75,0

Canuxka 28. [IpoceuHa cTapocT HCIIMTAHUKA Y UCTPAXKUBAY
90 4

80 -

70

Starost (godine)
N w B v (]
[=] [=] (=] Q Q

.
S}

o

A+H-

A+H+
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Meujana QykuHe XocIUTanu3anuje ko ucrutanuka ca A"X", AX u A"X ™ usnocuna je 2

naHa (orcer, 2-7) (Tabema 27; Ciouka 29).

TaGena 27. Jly)knHa XOCIUTAIN3ALU]€ KOJ| HICTUTAHUKA Yy UCTPAKUBAbY

Hyxuna % sd

. med min max P-BPEIHOCT
XOCITUTAIN3AIIN]je
A'X 3,0 1,6 2,0 2,0 7,0
AX 3,0 1,6 2,0 2,0 7,0 1,000
A'X 3,0 1,6 2,0 2,0 7,0

Crnuka 29. Jly>)krHa XOCIUTAIN3alld]€ KOJI UCIIUTaHUKA Y UCTPAKHUBAY

7- * * *

w
1

Dani hospitalizacije

o
—
o

3+

T T T
Piju amjodaron | imaju Ne P amjodaron i nemaju Piju amjodaron | nemaju
hepatotoksicnost epatotoksicnost hepatotoksicnost

Grupa

[Tomto cy manujeHTH MEYOBAHU IO MOJIy HUj€ MOCTOjajla CTAaTUCTUYKU 3HAYajHa pasjivKa y
ydecTasiocT noyia u3Mel)y ucnuruBanux rpyna (y(xu)-kBaapar=0,000; p=1,000) (TaGena 28;

Cnuka 30).

TaGena 28. [TogHa CTPYKTypa HCIUTAHUKA Y UCTPAXKUBABY

ATXF AX AX
ITonna crpykrypa p-BpeaHOCT
n % n % n %
MYIIKH 19 65,5 19 65,5 19 65,5
KEHCKH 10 345 10 345 10 345 1,000
YKYTIHO 29 100,0 29 100,0 29 100,0
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Crnuka 30. [TosHa CTpYKTYpa HCIUTAHUKA Y UCTPAKUBAELY
100 +

90 -
30 -
70 - 65.5 65.5 65.5
60 -
50 -

40 -+

Ucestalost (%)

30
20 -

10 +

0 -

muski Zenski

W A+H+ ®A-H- mA+H-

Anxoxon je konzymupaino 20,7% ucnurtanuka ca A*X", 3,4% ca AXn 3,4% ca A"X, mTo je
CTaTUCTMYKU 3HauajHa pa3nuka (Fisherov tect Taune BepoBatHohe; p=0,045). HaBuky
nymema umaio je 17,2% ucnurannka ca A+X+, 13,8% ca A-X- u 3,4% ca A+X-, mto Huje
Ouna craructuuku 3HavyajHa pasnuka (Fisherov Tect Taune BepoBarnohe; p=0,326)

(Tabena29; Cnuka 31).

TaOena 29. HaBuke ucnuraHuka 1o HCOUTUBAHUM IpyrnaMa

ATX' AX ATX
Haguxke pP-BpeIHOCT
n % n % N %
ATKOXOIT 6 20,7 1 3,4 1 34 0045
[Urapere 5 17,2 4 13,8 1 34 0326

Cnuka 31. HaBuke ucnuTaHuka 1o MICIUTUBAHUM IpylaMa

100 4

90
80 -
70 4
60 -

50 -

Uéestalost (%)

40 -

30 -
207

17.2
20 4 13.8

10 34 3.4 3.4
o

Alkohol Cigarete

W A+H+ BA-H- mA+H-
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Huje mocrojana cTaTUCTHYKKM 3HA4YajHA Pas3iiMKa Y y4eCTAIIOCTH KaTeropuja HYTPUTHBHOT
craryca u3mely ucnutuBanux rpymna (Fisherov Tect taune BepoBatnohe; p=1,000) (Tabena

30; Cnuka 32).

Tabena 30. HyrputuBHu cTaTyc HCIUTAHUKA MO UCIIMTUBAHUM TpyliaMa

ATX" AX ATX
HYTPUTHUBHU D-BpEIHOCT
cTaTyc

n % n % N %
HopManHa OMT 27 93,1 27 93,1 28 96,6
rojasan 2 6,9 2 6,9 1 34 1,000
VKYITHO 29 100,0 29 100,0 29 100,0

Cnuka 32. HyTpuTuBHM CTaTyC HCIUTAaHUKA

. %6
100 931 931

90 4

80

70

60

50 4 B A+H+

Ucestalost (%)

20 - B AH-

30 | A+H-
20

10 +

0 -
normalne OMG gojazan

[Tocrojama je CTaTUCTUYKU 3HAYajHA pas3liika y TPOCCYHHM BPEIHOCTHMA TOTATHOT
ounupyonna usmely ucnutuBanux rpyma (F=34,375; p<0,001). Craructuuku 3Ha4ajHa

. . <+ -
pasnuka moctojana je u3Mel)y ucnuranuka ca A'X' y omHocy Ha ucnuraHuke ca A'X

(p<0,001) 1 A*X (p<0,001), 10K HHMje TOCTOjaa CTATHCTHYKM 3HAUYajHA pa3iuKa m3Mehy

ucrntannka ca A X u ATX (p=0,924)( Ta6ena 31; Ciuka 33).

Tab6ena 31.Bpennoctn ykymHor OmimpyOrHa UCTIMTAHUKA TTO HCTIMTHBAHUM TpyIiaMa

Ykynau OunupyouH -

X sd med min max P-BPEIHOCT
A'X" 351 194 36,0 6,5 73,5
AX 129 6,5 12,0 5,0 34,0 <0,001
A'X 11,7 45 11,0 4,0 22,0
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Crnuka 33. BpenHocTy yKynmHOT OMIHpyOrHA MCITUTAaHUKA 110 UCITUTUBAHUM TpyIliaMa
60

50 -
40 -
30 -
20 -
‘A mm
0 .

A+H+ A-H- A+H-

Totalni bilirubin

[TocTojana je cTaTUCTHYKM 3HA4ajHA pasnuka y meaujanama AST-a m3amel)y ncnutmBaHuX
rpyna (hi-kBaapar=34,677; p<0,001).CtatrcTuuku 3Ha4yajHa pa3iMKa je mocTojana u3Mehy
ucrmTannka ca A"X' y ogHocy Ha menmranuke ca A X (p<0,001) u A*X (p<0,001), a Huje

nocrojana n3mely ncnmrananka ca AX n A*X (p=0,029) (Tabena32; Ciuxa 34).

Tabena32. Bpenqnoctu AST-a ucnutaHuka Mo UCIUTUBAHUM rpynama

AST X sd med min max P-BPEIHOCT
A'X" 359,7 627,5 141,0 13,0 3238,0

AX 36,9 37,5 25,0 10,0 200,0 <0,001
A'X 21,6 6,6 20,0 12,0 40,0

Cnuxka 34. Bpennoctu AST ucnuranuka 1o MICIMTUBAHUM IpylaMa

10007

800+

AST

400

JC — —_—

T T T
Piju amjodaron i imaju  Ne piju amjodaron i nemaju  Piju amjodaron i nemaju
hepatotoksiénost Lepatolokswénost hepatotoksiénost
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[Tocrojana je cTaTUCTMYKW 3HaAuajHa pa3nuka y Meavjanama ALT-a u3amel)y mcnuruBanux
rpyna (hi-kBagpar=58,007; p<0,001). CrarucTryky 3Ha4YajHa pa3iuKa MOCTojana je u3Mehy
ucrintannka ca AX" y omHocy Ha ucnuranuke ca A"X (p<0,001) u A*X (p<0,001), 1ok Huje
TI0CTOjaJla CTATUCTUYKM 3HaYajHa pasnuka m3Mely mermmtanuka ca AX u A'X (p=0,234)

(Tabema 33; Cnuka3s).

Tabena 33. Bpeanoctu ALT-a ucniuranuka 1o UCIIMTUBAHUM T'pyliaMa

ALT X sd med min max P-BpPEIHOCT
ATX" 607,8 1047,6  288,0 217,0 5748,0

AX 29,3 17,8 24,0 8,0 85,0 <0,001
A"X 23,5 11,6 22,0 8,0 59,0

Cnuxka 35. Bpennoctu ALT ncnuranuka no HCIMTUBAHUM T'pyliaMma

700+

6001

5001

40071

ALT

— =

T T

Piju amjodaron i imaju Ne plf‘l.l amjodaron i nemaju  Piju amjodaron i nemaju
hepatotoksiZnost epatotoksicnost hepatotoksiénost

Ilocrojana je craTucTUYKM 3HavajHa pasnuka y meavjanama GGT-a m3mely mcnuTuBaHMX
rpyna (hi-xBagpar=58,007; p<0,001). Craructuuku 3HayajHa pasjiMKa MocTojajia je usmehy
ucruranuka ca A*X' y oqnocy Ha ncnutanuke ca A"X (p<0,001) u A*X (p<0,001), nox Huje
TI0CTOjaNa CTAaTHCTUYKY 3HayajHa pasnmka u3Mely mcnmtanmka ca AX um A'X (p=0,234)
(Tabena 34; Cnuka 36).

TaGena 34. Bpennoctu GGT-a ucnuranuka no UCIUTUBAHUM Tpynama

GGT X sd med min max P-BpEIHOCT
A'H? 60,0 52,7 54,5 6,0 271,0

AH 51,2 41,7 40,0 9,0 148,0 0,033
A'H 31,2 29,9 23,0 7,0 143,0

79



Cnuka 36. Bpeqnoctn GGT-a ucnutanvka no UCUTUBAHUM TpyliaMma
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[Tocrojana je CTaTUCTHYKM 3HA4ajHA pasiuka y meaujanama ALP-a m3amel)y ncnutmBaHmx

rpyna (hi-xBagpar=58,007; p<0,001). Craructryku 3HayajHa pas3iuKa MocTojajia je usMmehy

ucrmTannka ca A*X' y ogHocy Ha mcrmranuke ca A X (p<0,001) u A*X (p<0,001), ok Huje

. . R F~r-
MOCTOjaJla CTATUCTUYKK 3HAauyajHa pa3nuka u3Mel)y mcnuranuka ca A'X u A™X (p=0,234)

(Tabena 35; Cnuxka 37).

Tabena 35. Bpeanoctu ALP-a ucnuranuka no MCUTUBAaHUM Ipynama

ALP X sd med min max P-BpEIHOCT
A'X? 75,9 33,4 70,5 26,0 174,0

AX 89,0 67,1 80,0 38,0 306,0 0,009

A'X 52,2 19,0 47,0 24,0 96,0

Cnuxka 37. Bpennoctu ALP-a ucrniutanuka 1o UCIIMTUBAHUM TpyliaMa
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ITocrojana je cTaTUCTUYKHU 3HA4YajHAa pasnuka y menujanama LDH-a m3mely ucnutuBanux

rpyna (hi-kBaapat=9,291; p=0,010). CraTucTiuku 3HauYajHA pazuKa MoOCTojasa je m3mehy

ucrintannka ca A* X' y onHocy Ha ncrmranuke ca AX (p=0,021), kao n m3mehy A X n A*X

. . . + +
(p=0,004). Huje mocrojana CTaTUCTHYKK 3Ha4ajHa pa3iuka u3Mely ucnuranuka ca A" X' y

onHOCY Ha ncrmTanuke ca A" X (p=0,566) (Tabena 36;Ciuka 38).

Tabena 36. Bpeanoctu LDH-a ncnuranuka 1o HCIUTUBAHUM IpynaMa

LDH X sd med min max P-BPEIHOCT
A'X 470,6 256,8 405,5 130,0 1241,0

AX 320,0 138,8 300,0 70,0 667,0 0,010

A'X 4729 156,0 483,5 2717,0 910,0

Cnuxka 38. Bpennoctu LDH-a ucnuTaHuka no MCOUTUBAaHUM rpynama
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Huje mnocrojama cTaTUCTHMUKM 3HAuYajHa pas3idka Yy MeAMjaHamMa amuiasze usmehy

ucnutuBanux rpyna (hi-kBagpar=2,843; p=0,241) (Tabena;37; Cnuka 39).

Tabena 37. Bpe,Z[HOCTI/I aMuJiada HUCHHUTAaHHKA 110 UCITUTHUBAHUM I'pyliaMa

ammsIasa X sd med min max P-BPEIHOCT
ATX 97,0 93,4 69,0 34,0 414,0

AX 74,2 60,2 55,5 30,0 300,0 0,241
A'X 95,0 51,0 80,0 33,0 198,0
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Cnuka 39. BpengHocty aMmmiaza MCIUTAHUKA 1O UCIIUTHBAHUM TpylaMa
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[Tocrojana je craTucTWyku 3Ha4YajHa pasnuka y menujaHama CPK um3mely mcnmrmBanmx

rpyna (hi-kBaapar=7,863; p=0,020). CraTucTHYKH 3HAUYajHA pa3liMKa MOCTojasia je m3Mmehy

ucrmtannka ca A'X' y ommocy Ha mcrmrammke ca A'X (p=0,008). Huje moctojana

CTaTUCTMYKU 3HAyajHa pasjiuka uchnuTaHuka ca A+X+ y ogHocy Ha ucnuraHuke ca A'X

(p=0,144), xao n mmehy AX u A"X (p=0,096) (Tabena 38;Cnuxa 40).

Tabena 38. Bpegnoctu CPK ncnuranuka no uCOMTUBaHUM rpynama

CPK X sd med min max P-BpEIHOCT
A'X? 5745 687,5 119,0 27,0 2590,0

AX 222,5 3139 83,0 33,0 1414,0 0,020

A'X 92,2 67,8 75,0 11,0 250,0

Cnuxka 40. Bpennoctu CPK ncnuranuka mo HCIIMTUBAHUM TpyliaMa
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[Tocrojana je cTaTUCTUYKHU 3HAYajHA pa3iinka y MenujaHama proBNP-a usmely ncnuruanux
rpyna (hi-kBagpat=11,313; p=0,003). [locrojana je cTaTUCTUYKHU 3HAYajHA pa3iuka usmehy
ucrutannka ca A'X' y omHocy Ha ucmurtammke ca AX (p=0,001). Huje mocrojama
CTATUCTHYKM 3HayajHa pasnuka usMely ucrmrannka ca A"X' y oHOCY Ha MCHUTaHHKE ca

A"X (p=0,214), xao vu u mmehy AX u A"X (p=0,138) (Tabena 39;Cnuka 41).

Tabena 39. Bpeanoctu proBNP-a ncniuranuka no HCIMTUBAaHUM TpyliaMma

PRO BNP X sd med min max P-BPEIHOCT
A'X 8332,3 6488,2 7316,0 85,0 20316,0

AX 1361,9 23233 2640 26,0 7674,0 0,003

A'X 2685,7 2142,7 1764,0 1158,0 51350

Cnuxka 41. Beanoctu proBNP-a ncniuranuka 1o UCiuTUBaHUM TpyliaMa
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Huje mnocrojana cTaTUCTMYKM 3HAyajHAa pas3UMKa Yy MeaWjaHamMa TpOHoHMHa wu3Mely

ucnutuBanux rpyna (hi-kBaapar=4,687; p=0,096) (Ta6ena 40 ;Cnuka 42).

Tab6ena 40. Bpe,Z[HOCTI/I TPOIMMOHWHA UCITUTAHHUKA IO UCIIMTUBAHUM I'pyliamMa

TPOIIOHUH X sd med min max P-BPEIHOCT
A'X 1,2 1,8 0,1 0,0 6,1

AX 1,5 3,7 0,1 0,0 14,7 0,096
A'X 0,1 0,1 0,1 0,0 0,2
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Cnuka 42. BpeqHocTy TpONOHMHA UCIMTaHUKA IO UICITUTUBAHUM TpyramMa
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Huje mocrojana craTUCTHYKHM 3Ha4YajHa pa3nuka y menujaHama INR-a n3mely ncnutuBannx

rpymna (hi-kBaapar=3,511; p=0,173) (Tabena 41;Cnuka 43).

Tabena 41. Bpegnoctu INR-a ucnutanmka no uCHUTUBaHUM rpynama

INR X sd med min max P-BpPEIHOCT
A'H? 1,7 0,8 1,4 0,9 3,2

AH 1,3 0,3 1,2 0,9 2,1 0,060
A'H 2,0 1,6 1,2 1,0 6,0

Cnuxka 43. Bpennoctu INR-a ucniurannka 1o MCIUTUBaHUM TpyniaMa
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Huje nocrojana cTaTucTUYKY 3Ha4ajHA pa3iuKa y MPOCEYHUM BPEAHOCTUMA TPOMOOITUTA
m3mely ucnutuBanux rpyna (F=0,735; p=0,483) (Tabena 42;Cnuka 44).
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Tab6emna 42. Bpennocty TpoMOOIIMTa HCTUTAHUKA 110 UCTTUTUBAHUM Tpyrama

Tr

X sd med min max P-BpEIHOCT
A'XT 214,6 85,7 201,0 93,0 472,0
AX 228,0 79,9 210,5 132,0 395,0 0,483
A'X 202,4 45,7 199,0 135,0 306,0

Crnuxka 44. Bpennoctu TpoMOOLIMTa UICIIMTAHUKA 110 UCIIUTUBAHUM TpylaMa
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ITocTojana je CTAaTUCTUYKM 3HA4YajHA Pa3IMKa Yy IMPOCEYHMM BPETHOCTHMA XOJIECTEPOJIA

n3mely ucnmrtuBanux rpyna (F=4,786; p=0,011). Cratuctuuku 3Ha4ajHa pa3inka MocTojana

je wm3mely mcrmmrammka ca A'XT u A'X (p=0,013), 10K HHuje TOCTOjana CTATUCTHYKH

3HauyajHa pasnuka usmehy ucrurannka ca A*X' y onnocy Ha ucnutanuke ca A"X (p=0,068) u

AX yonnocy Ha A*X (p=0,750) (Tabena 43;Cnuxka 45).

Tabena 43. BpegHoctu xonecreposa UCIUTaHUKA IO UCIIMTUBAHUM TpyliaMa

XOJIECTEpOT X sd med min max P-BpEIHOCT
AX" 4,1 1,5 4,1 15 7,8

AX 5,0 1,4 5,0 3,0 8,7 0,011
AX 53 1,4 5,0 3,1 9,4

Cnuxka 45. BpenHoctu xosecteposa MCIUTaHUKA [0 UCIIUTUBAHUM TpyraMa
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Huje mocrojana cTaTMCTHYKM 3HAa4YajHA pa3vKa y MeIWjaHamMa TpUTIHIEpUAa u3Mehy

ucrimtuBanux rpyna (hi-xBanpar=0,936; p=0,626) (Tadena 44; Ciuka 46).

Tabena 44. BpegHocTu Tpuriviepuia ICIUTAHUKA 110 NCIIMTUBAHUM TpyramMa

TPUTITALEPUIH X sd med min max P-BPEIHOCT
ATX" 1,5 0,9 1,3 0,6 4,3

AX 1,8 1,6 1,4 0,7 8,0 0,011
AX 2,1 1,7 1,3 1,0 7,4

Cnuka 46. BpenHocty TpUMIMLIEpUAa HCIIMTAaHUKA TI0 MCIUTUBAHUM Ipylama
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Huje mocrojana CTaTUCTHYKM 3HA4YajHA pa3liiKa y TPOCEYHHM BPEIHOCTUMA IPOTEHHA

m3melyy ucnutuBanux rpyna (F=0,101; p=0,904)(Tabena 45; Cnuxa 47).

Tabena 45. BpegHocTunpoTenHa MCIUTAHUKA [0 UCIIUTUBAHUM TpyraMa

MIPOTEHHU X sd med min max P-BpPEIHOCT
A'X" 62,3 7,8 62,0 40,0 77,0

AX 62,8 6,5 62,0 50,0 74,0 0,904
A'X 63,3 5,2 65,0 50,0 70,0

Crnuka 47-BpelHOCTH MTPOTEHMHA UCIIUTAHUKA [0 UCIIUTUBAHUM TpyraMa
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[Tocrojana je cTaTUCTUYKY 3HAYajHA pasivKa y MeArjaHama anoyMuHa u3Mel)y HCIIUTUBAHUX
rpyna (hi-kBaapar=9,337; p=0,009). [locTojana je CTaTUCTUYKHM 3HAUajHA pa3IuKa u3Mely

ucrintannka ca A*X" y onHocy Ha ncnmrannke ca AX (p=0,013) u A*X" y ognocy Ha ATX
(p=0,010). Huje mocTojasia CTaTUCTUYKK 3Ha4yajHa paziuka u3Mely mcnuranuka ca A X y

onHOCY Ha McnmTanuke ca A X (p=0,452) (Tabena 46;Cnuka 48).

TaGena 46. Bpennoctn anbyMurHa UCIIUTAHUKA 110 HCITUTHBAHUM Tpynama

ATOYMUHH X sd med min max P-BPEIHOCT
A'X 35,8 4,6 36,0 27,0 46,0

AX 38,8 4,8 39,0 25,0 49,0 0,009
A'X 39,3 4.8 40,0 29,0 46,0

Cnuxka 48. Bpennoctu anOymMurHa UCIIMTaHUKA IO HCIUTUBAHUM Ipylama
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Huje nocrojana cTaTUCTUUKH 3Ha4ajHA Pas3iiMKa y MPOCEYHUM BPEIHOCTHMA TITyKo3e u3Mely

ucniutuBanux rpymna (F=0,455; p=0,636) (Tabena 47; Cnuxka 49).

Tabena 47. BpeaHocTH riayko3e HCIIMTaHUKA IO HCOUTHBAHUM rpynama

TIIyKOo3a X sd med min max p-BpeaHOCT
ATX? 6,1 1,9 59 2,3 11,4

AX 5,9 2,4 58 2,0 13,0 0,636
A'X 6,5 2,2 58 4,0 13.0
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Crnuka 49. BperHOCTH TIIyKO3€ UCTIMTAHUKA TTO HCITUTHBAHUM T'pyIramMa
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Huje mocrojama cTaTUCTHUYKM 3HAYajHA pas3luKka y MeaWjaHaMa KpeaTHMHHHA wu3Mehy

ucnutuBaHux rpyna (hi-kBaapar=2,679; p=0,262)(Tabena 48; Cauxa 50).

Tabena 48. BpeaHocTu KpeaTUHUH UCIIUTaHKMKA 110 UICIIMTUBAHUM Ipynama

KpEeaTHHUH X sd med min max P-BpEeIHOCT
ATX" 117,7 43,7 107,0 55,0 213,0

AX 105,9 38,0 98,5 29,0 227,0 0,009
A'X 101,9 41,6 91,0 58,0 220,0

Cnuxka 50. BpeI[HOCTI/I KpCaTHHUHA UCITUTAHHUKA 110 UCIIMTUBAHUM T'pyliaMa
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[TocTojama je cTaTHCTHUYKM 3HAYajHA pa3jMka y MeaujaHama ypee usMmel)y mcrnuTuBaHUX
rpyna (hi-kBanpar=13,595; p=0,001). ITocTojana je craTUCTUYKN 3HA4YajHA pasziuka usmehy
ucrmranuka ca A"X" y ogHocy Ha ucnuranuke ca A X (p=0,008) u A*X" y onsocy na A*X
(p=0,001). Huje mocrojana cTaTUCTUUKM 3HayajHa pa3nuka u3mely umcnuranuka ca A'X 'y

onHOCY Ha McrmTanuke ca A X (p=0,367) (Tabena 49; Cnmka 51).
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Tab6ena 49. BpennocTn ypee ucnutanvka 1o HCIIMTUBAHUM Tpyrama

ypea X sd med min max P-BpEIHOCT
ATX" 11,9 5,6 11,9 5,0 27,1

AX 11,8 17,9 7,0 4,0 95,0 0,001
A"X 7,1 3,0 5,5 3,0 14,0

Cinuka 51. Bpengnoctu ypee MCIUTaHUKA 110 UCIUTUBAHUM Ipyliama
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IlocTojana je craTHMCTUYKM 3HayajHa pasiuka y MeaujaHama CRP-a usmely ncnurtuanux
rpyna (hi-xBagpar=7,577; p=0,023). CtarucTHYKK 3HAYajHA pa3jIMKa TOCTojana je wu3Mehy
ucrnrannka ca AX" u A"X (p=0,008), 10K Huje mocTojana CTATHCTHYKY 3HAYAjHA PA3INKa
mmely ncrmranmka ca A"X' y onHocy Ha ucnmtannke ca A X (p=0,066) u AX "y ogHOCY Ha

AX (p=0,392)(Tabena 50;Cnuxa 52).

Ta6ena 50. Bpennoctu CRP-a ucninTaHuka no MCIMTUBAHUM IpyraMa

CRP X sd med min max P-BpEIHOCT
A'X? 36,9 42,9 16,0 1.3 176,0

AX 17,7 20,2 6,5 2,0 83,0 0,023
A'X 16,8 27,8 5,0 0,8 107,0

Cnuxka 52. Bpennoctu CRP-a ucniurannka 1o MCIUTUBAaHUM TpyliaMa
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Huje mocrojama cTaTUCTUYKU 3HAuYajHa pasziuka y MeaujaHama (GuOpUHOTEHA wu3Mehy

ucnutuBanux rpyna (hi-kBagpar=4,032; p=0,133) (Tabena 51;Cnuka 53).

Tabena 51. Bpegaoctu ¢pubpruHOreHa HCIUTAHUKA 1T0 UCIIMTUBAHUM TpylamMa

¢ubpunorena X sd med min max P-BPEIHOCT
ATX" 3,2 1,6 31 0,5 7,7

AX 3,4 1,5 3,0 2,0 7,8 0,122
AX 3,8 1.3 3,3 2,2 8,0

Cnuka 53. Bpennoctu ¢pubpruHOreHa MCIUTaHUKA 110 UCITUTHBAHUM TpyHama
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Huje moctojana cTraTMCTHYKM 3HauyajHa pasjivka y MPOCEYHUM BpPEIHOCTHMA JIEYKOLIMTA

u3Mely ucnurtusanux rpymna (F=2,150; p=0,124) (Tabena 52:Cnuka 54).

Tabena 52. Bpe,[[HOCTI/I JICYKOIIMTA UCITUTAHUKA 110 UCIITMTUBAHUM I'pylilaMa

JCYKOIUTH X sd med min max P-BPEIHOCT
AX" 11,2 53 10,6 5,0 28,2

AX 9,7 2,9 9,6 4,1 15,0 0,124

AX 8,8 3,0 8,7 4,5 14,2

Cnuka 54. Bpe}]HOCTI/I JICYKOLIUTA UCTIMTAHUKA 110 UCITUTHBAHUM I'pyllaMa
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Crearo3y je umano 48,3% ucnuranuka ca A" X", aujenan 0,0% ca AX u 6,9% A*X, mro je

CTaTHCTUYKHY 3Ha4ajHa pasznuka (hi-kBaapat Tect=26,345; p<0,001).XenaTomerainjy umaiio

je 62,1% ucrmranuka ca A'X", 3,4% ca AX u 13,8% A'X’, mTo je cTaTMCTHUKM 3HAYajHA

pasnuka (hi-kBaapar tect=29,197; p<0,001) (Tabena 53 ; Cnouka 55).

Tab6ena 53. luctpuOyimja nCiuTaHUKa IIpeMa eXO0COHOrpad)cKkoM Hajasy abjoMeHa

AX AX AX
Bapujabne p-BpeaHOCT
n % n % n %
Crearo3sa 14 48,3 0 0,0 2 6,9 <0,001
Xenaromeraiuja 18 62,1 1 3,4 4 13,8 <0,001

Cnuxka 55. luctpuOyirja ncnuTaHuKa MpeMa exocoHorpadckom Hanazy abjoMeHa
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SI je umano 65,5% ucrmrannka ca A" X", 27,6% ca AX n 41,4% A*X’, mTo je cTaTHCTHYKH

3HavajHa pasznuka (hi-kBaapar tect=8,644; p=0,013) (Tabena 54; Ciuka 56).

TaGena 54. luctpulyluja HCIMTAaHUKA TPEMaA MOCTOjakby CpYaHe MHCY(DHUIIM]ESHIIUje

AX" AX A'X
SI p-BpeaHOCT
n % n % n %
HE 10 34,5 21 72,4 17 58,6
a 19 65,5 8 27,6 12 41,4 0,013
VYKyIHO 29 100,0 29 100,0 29 100,0

Sl-cpuana uncydunmjennmja
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Crnuka 56. JluctpuOynnja HCIMTAaHUKA TIPEMa TIOCTOjalby CpUaHe WHCY(DUIIH]CHITH]e
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Ucnuranunu ca A+X+Hajqemhe cy umanu Sl ca EF <45%(51,7%), nok cy ucnuranuim ca A

X u A"X najuernhe 6umn 6e3 SI (72,4% npema 58,6%, peceKTUBHO), ITO je CTATUCTUYKH

3HauajHa pasnuka (Fisherov tect Taune BepoBatHohe;p=0,012) (Tabena 55; Cnuka 57).

Tabena 55. Auctpubynuja ncnuranuka npema Sl u EF y ucnutuBanuMm rpynama

AXY AX A'X
SIEF p-BpeaHOCT
n % n % n %
0 11 37,9 21 72,4 17 58,6
1 3 10,3 2 6,9 7 241
0,012
2 15 51,7 6 20,7 5 ,
YKyIHO 29 100,0 29 100,0 29 100,0
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Cauka 57. uctpubyumja ucnuranuka npema Sl u EF y ucnutuBanum rpynama
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Huje mocrojana cTaTUCTHYKH 3HAYajHA pas3nuKka y npoceyHuM BpenHoctuma EF m3mely

ucnutuBanux rpyna (F=2,649; p=0,080)(Ta6emna 56 ; Cnukass).

TaGena 56. uctpubynuja ucnutanuka npema npoceynoj EF

EF X sd med min max P-BPEIHOCT
ATX" 41,5 13,8 40,0 24,0 77,0

AX 49,3 14,6 52,0 20,0 70,0 0,080

AX 51,2 15,2 45,0 27,0 77,0

Crnuka 58. luctpubynuja ucnuranuka npema npoceunoj EF
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SI je umano 62,1% wucrmranuka ca A"X', 31,0% ca AX u 41,4% ca A"X, mTo Huje
CTaTHCTUYKM 3HaudajHa pasiuka (hi-kBaapart tect=5,856; p=0,054). Koponapuny Oomect je
umaio 44,8% ucrmrannka ca A"X", 58,6% ca A X u 51,7% ca A"X, wto HUJ€ CTAaTUCTUYKU
3HavajHa pasznuka (hi-xBaapar tecr=1,105; p=0,576). Apurmuje je umano 86,2% ucrnuTaHUKa
ca A"X", 17,9% ca A'X n 69,0% A*X’, mTo je cTaTHCTHYKK 3HauajHa pasmuka (hi-kBagpar
Tect=29,452; p<0,001). Xuneprensujy je umano 51,7% ucrmranuka ca A X", 75,9% ca A'X
u 44,8% ca A"X’, mro je cTaTHCTHUKY 3HayajHa pasnuka (hi-kBagpat Tect=6,302; p=0,043)

(Tabena 57; Cnuka 59).

TaGena 57. Auctpubyluja HCIMTAaHUKA TPEMa CTPYKTYPH KapJHOBaCKyJapHUX 0oJjecTu

AXT AX AX
Obosema p-BpeaHOCT
n % n % n %
Si 18 62,1 9 31,0 12 41,4 0,054
Xumneprensuja 13 44,8 17 58,6 15 51,7 0,576
Koponapua Gonect 25 86,2 5 17,9 20 69,0 <0,001
Apurmuja 15 51,7 22 75,9 13 44,8 0,043

Sl-cpuana uncydunmjennmja
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Crnuka 59. JluctpuOynnja HCIUTAaHUKA TTPpEMa CTPYKTYPH KapAHOBACKYJIAPHUX OOJIECTH
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ucnutuBanux rpyna (Fisherov tect raune BepoBaTHohe; p=0,640)(Tabena 58;Cnuka 60).

TaOena 58. luctpulynuja MCIMTaHUKA [TpeMa TUITy KOpoHapHe 00JiecTH

Tun  kopomapue A'X' AX A'X

OoiectH P-BpeaHoOCT
n % n % n %

Bes 14 48,3 10 34,5 14 48,3

Hexemmjeka - 172 2 6,9 4 138

KapJMOMHOTIaTH]a

Awnruna nektopuc 1 3,4 3 10,3 0 0,0

Hecrabuina 0,640
2 6,9 3 10,3 3 10,3

aHTHUHA MTEKTOPHUC

NSTEMI 2 6,9 5 17,2 5 17,2

STEMI 5 17,2 6 20,7 3 10,3

YkymHO 29 100,0 29 100,0 29 100,0

Cnmka 60. lucTpuOynmja ucuTaHuKa MpemMa THITY KOpOHapHE 00JIeCTH
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Ucnmranmmu ca A"X" u A'X majuemhe cy wumamu anconyry (75,9% mpema 58,6%,

PECIIEKTUBHO), 10K cy ucnutanuiy ca A'X Hajuemhe Omnu 6e3 aputmuje (82,8%), mro je

CTAaTUCTUYKK 3HavajHa pasznuka (Fisherov Tect taune BepoBarHohe; p<0,001)(Tabena 59;

Cnuka 61).

Tab6ena 59. luctpuOyuja ucMTaHuKa MpeMa TUITY apUTMHja

_ A'X" AX A'X p-

Aputmuja BDIHOCT
n % n % n % e

be3 apurmuje 5 17,2 24 82,8 9 31,0
1 3,4 0 0,0 0

Excrpacucroie <0,001

Taxukapauje 1 34 0 0,0 3 10,3

Armiconyta 22 75,9 5 17,2 17 58,6

YkymHO 29 100,0 29 100,0 29 100,0

Cauka 61. luctpubynyja uCnMTaHUKA IpeMa TUILY apUTMHUja
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Wucynus He3aBucan DM mmano je 13,8% wucrmranuka ca A*X', 3,4% ca A X u 6,9% ca

A"X', mTO HHWje CTAaTHCTHYKM 3HauajHa pasnuka (Fisherov TecT Taude BepoBaTHOhe;

p=0,236). Uucynun 3aBucan DM umano je 13,8% ucnuranuka ca AX", 3,4% ca AX wu

6,9% ca A"X, IITO HHUje CTATHCTHUKYU 3HauajHa pasnuka (Fisherov Tect Taune BepoBaTHOhe;

p=0,492) (Tabema 60; Cnuka 62).
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Tab6ena 60. luctpubyruja ncnuranuka npema DM

ATX" AX

DM ]2-6 HOCT
n % n % n % peAl

Mncyman 2 6,9 7 241 5 17,2 0,236

HC3aBHUCAaH

WucynuH 3aBucan 4 13,8 1 3,4 2 6,9 0,492

Cnuka 62. Jluctpubynuja ucnuranuka npema DM
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Tabena 61. Hajuenrhe kopunihenu JIeKOBH y CTYJIMJCKUM rpynama (M3y3eB aMjofapoHa)

AX* AX A'X p-
JlexoBu
n % n % n % BPEIHOCT

BbrokaTopu H2 pecenropa 8 27,6 3 10,3 6 20,7 0,249
Nuxuburopu IpoOTOHCKE MyMIIe 21 72,4 21 72,4 11 37,9 0,008
MeT(hOPMUH 1 3,4 4 13,8 5 17,2 0,326
JepuBatu cyiadponamuga 0 0,0 0 0,0 0 0,0 NA
Enoxcanapun-Na 16 55,2 11 37,9 13 448 0,415
AlneTHiIcanvIMIIHA KUCEIMHA 17 58,6 21 72,4 17 58,6 0,453
Konmmmorpen 14 48,3 15 51,7 7 24,1 0,067
OpraHncku HUTpaTH 12 41,4 13 44.8 12 414 0,954
Tpumerazuaux 8 27,6 7 24,1 7 241 0,941
JuypTeniy XeHIeoBe NeTJbe 22 75,9 11 37,9 13 448 0,009
CHupoHOJIAaKTOH 7 24,1 3 10,3 5 17,2 0,380
CenexTuBHU OeTa OJIOKaTOpH 20 69,0 13 44,8 17 58,6 0,176
JIMXUAIpOTTUPHTTHI 4 13,8 3 10,3 2 6,9 0,905
ACEunXubuTOpH 14 48,3 19 65,5 16 55,2 0,412
ArtopBacTaTuH 12 41,4 19 65,5 12 414 0,105
benszonuasenunu 2 6,9 5 17,2 7 241 0,236
Kcautuun 12 414 4 13,8 7 241 0,055
Jlpyru XenaToTOKCUYHU JIEK 24 82,8 17 58,6 12 414 0,005
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Juctpubyiyja HaYMHA IPUMEHE aMjoJapoHa prKas3aHa je y Tabenu 62 (Cauka 63).

TaGena 62. luctpubyiyja HCIMTAaHWKA TPEMa HAYMHY Y3UMarmba aMjoJIapoHa

A'X AX A'X
Apurmuja P-BpEIHOCT
n % n % n %
HE y3uMa 0 0,0 29 100,0 0 0,0
OpaJTHO 2 6,9 0 0,0 2 6,9 NA
MapeHTEPATHO 27 93,1 0 0,0 27 93,1
YKyIHO 29 100,0 29 100,0 29 100,0

Crnuxka 63. JluctpuOynnja MCIUTAaHUKA TIpeMa HauWHY Y3UMama aMjoIapoHa
100 -

931 931
90 -

80 -
70 -

60 -
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o A-H-
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40 -
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20 -+
10 - 6.9 6.9

0 0 0 0
0 -,

ne uzima oralno parenteralno

He moctoju cratucTuuky 3HavajHa pasnuka y Meawjanama DDD amjonmapona wusmely

ucnutuBanux rpymna (U=415,0; p=0,932) (Tabena 63;Cnuka 64)

Tabemna 63. uctpubynuja ncnmtanuka npema DDD amjonapona

Amjodaron DDD X sd med min max P-BPEIHOCT
A'X? 195,5 130,8 156,3 37,5 625,0 0.032
AX 212,9 1718 216,7 14,1 687,5 ’
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Cnuka 64. [luctpubynuja ucnuranuka npema DDD amjonapona

500

T

Amjodaron DDD

100+ |

0

1

T T
Piju amjodaron i imaju hepatotoksi€nost  Piju amjodaron i nemaju hepatotoksiénost

[TocToju cTatucTUYKK 3Ha4ajHA pa3jivka y Opojy Apyrux XxemaroTokcuyHux JekoBa (hi-

kBaapat=10,963; p=0,004). CtaTucTruku 3Ha4YajHa pa3jvKa MOCTOjU U3Mely ucnuranuka ca

+~+ +xr- . .
A"X" y onHocy Ha ucnutanuke ca A" X (p=0,001), 1ok HE MOCTOjU CTATUCTUYKM 3HA4ajHa

pasmuka u3mely ucnuranuka ca A'X' y ogHocy Ha ucrmTanuke ca AX (p=0,111), xao Hu

mmehy AX u A'X (p=0,103) (Tabena 64 ; Cruka 65).

TaGena 64. bpoj Apyrux XenaToTOKCUYHUX JIEKBA KOj€ y3MMajy HCIUTAHUIM IO Tpynama

Bpoj npyrux AYX? AX AYX

XCIMATOTOKCUYHUX p-BpeI[HOCT
JICKOBAa n % n % n %

0 5 17,2 12 41,4 17 586

1 12 41,4 8 27,6 27,6

2 9 31,0 7 24,1 4 13,8 0,004

3 2 6,9 6,9 0 0,0

4 1 3,4 0 0,0 0 0,0

VYKYIHO 29 100,0 29 100,0 29 100,0
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W A+H+
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Ugestalost (%)

Kox ucnmrannka A" X poceuna peanoct CIOMS RUCAM ckopa usnocu 8,48+1,2.

Hajumxka Bpeanoct nzHocu 6 a makcumaina 10 (Ciuka 66).

Cnuxka 66. [Ipouena CIOMS RUCAM ckopa 3a rpyny ciay4daj

Histogram

8-

6

Ucestalost

4

2

L

T T T T
7 8 9 10

CIOMS RUCAM score

Mean = 8 48
Std. Dev. = 1,153
N=29

Crnuka 65. bpoj Ipyrux XenaroTOKCHYHUX JIEKBa KOj€ y3UMajy HCTIMTAaHUIU TI0 TpyraMa

HOCTOjI/I CTaTUCTHUYKHU 3HaqajHa pasjyinka y ydeCTaJOCTH CUMIITOMATCKE XCIMATOTOKCUIHOCTHU

m3melyy ucnutuBanux rpyna (Fisherov Tect Taune BepoBatnohe; p<0,001) (Tabena 65;

Crnuka 67).
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Tabema 65. JluctpuOymuja WCIUTAHWKA TpPEMa CHMITOMATCKO] XEMaTOTOKCHYHOCTH U
CMPTHOM HCXOJly

CumiroMarcka AX' AX A'X
p-BpeaHOCT
XEIaTOTOKCUYHOCT
n % n % n %
HE 16 55,2 29 100,0 29 100,0
na 13 44 8 0 0,0 0 0,0 <0,001
VYkynHo 29 100,0 29 100,0 29 100,0

Cnuka 67. luctpuOynyja uCIUTAaHUKA IPEMA CUMIITOMATCKO] XeaTOTOKCUYHOCTH U
CMPTHOM HUCXOLY
100 +

90 -
80 +
70 +
60 -
50 | m A+H+

= A-H-
40 -

Uéestalost (%)

W A+H-
30 4

20 -

10 -

0 -

ne da

He HOCTOjI/I CTaTUCTHUYKHU 3HaqajHa pasjinka y y4eCTalloCTHU HCXOoda I/I3Mel')y HCIIMTUBAHUX

rpyna (Fisherov Tect Taune Bepoaraohe;p=0,103)(Tabena 66; Ciuka 68 ).

Tabena 66. luctpubynrja HCITUTAaHUKA IIPEMa CMPTHOM HCXOY

ATXY AX A'X
Mopranurer P-BpeaHOCT
n % n % n %
KUB 26 89,7 29 100,0 29 100,0
MpTaB 3 10,3 0 0,0 0 0,0 0,103
VYkynHO 29 100,0 29 100,0 29 100,0
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Crnuka 68. Jluctpubynnja HICIUTAaHUKA TTPEMa CMPTHOM HCXOIY
100 -

89.7
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60 -
50 | o A+H+

W A-H-
40 -+
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W A+H-
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20 -

10 -+

[

#iv mrtav

ITocTroju cratucTuuku 3HauyajHa pasiauka y meaujaHama CCI ckopa u3mely mcnuTuBaHuX
rpyna (hi-xBagpar=59,840; p<0,001). Cratuctuuku 3HaYajHa pasiavkKa I[OCTOjU u3Melhy
ucnuTaHuka ca A+X+ y ogHocy Ha ucnurtanuke ca A-X-(p<0,001) u A+X- (p<0,001), kao u
mmel)y ncrmranmnka ca A X u A*X (p=0,077) (Tabena 67;Cruka 69).

Tabena 67. BpennoctuCCI ckopa HCIUTaHHWKA IO UCTIMTUBAHUM IpyramMa

CcCl X sd med min max P-BpEeIHOCT
A'H* 6,8 0,6 7,0 5,0 7,0

AH 3,6 1,3 4,0 1,0 6,0 <0,001
A'H 3,0 1,1 3,0 1,0 4,0

Cnuxka 69. Bpennoctu CCI ckopa ncnuTaHuKa 0 HCIUTUBAHUM rpynama

7+ —

4

ccl

3

| l
1
T T T

Piju amjodaron iimaju ~ Ne piju amjodaron i nemaju  Piju amjodaron i nemaju
hepatotoksinost epatotoksiZnost hepatotoksiénost
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[TocToju cratucTHUKM 3HavajHa pasiuka y meaujanama CCI unnekca usmel)y MCIUTUBAHUX
rpyna (hi-xBagpar=59,824; p<0,001). CratucTuyku 3HaYajHA pasiHvKa IMOCTOjU u3Mely
ucrintannka ca A*X' y omHocy Ha mermtanuke ca A'X (p<0,001) n A+X- (p<0,001), kao u

mMel)y ucrmrannka ca A X u A"X (p=0,068) (Tabena 68; Cinka 69).

Tab6ena 68. Bpennoctun CCI ncnimranuka 1o HICIUTAaHUM Tpyrnama

CCI INDEX X sd med min max P-BPEIHOCT
A'X 1,7 54 0,0 0,0 21,0

AX 57,5 27,9 53,0 2,0 96,0 <0,001
A'X 71,4 17,7 77,0 53,0 96,0

Cnuka 70. Bpennoctu CCI ucnutanuka 1no MCuTaHUM rpynamMa

T

CCIINDEX

4.2.2 Anaauiza SOD2 resorunosa

HOCTOjI/I CTaTUCTHUYKHU 3Haqaj Ha pa3jiMka y y4eCTaJlOCTH I'CHOTUIIa I/I3Mel’_)y HCIIMTUBAHUX

rpyna (hi-kBaapar=10,409; p=0,034) (Tabena 69; Cnuka7l)

TaGena 69. luctpubyiuja reHOTUNA HCIUTAHUKA 110 HCIMTUBAHUM Tpynama

A'X" AX A'X
I'enoTnn P-BpeAHOCT
% n % n %
TC 8 27,6 19 65,5 13 44,8
TT 13 44,8 4 13,8 7 24,1
0,034

CcC 8 27,6 6 20,7 9 31,0

YkynHO 29 100,0 29 100,0 29 100,0

CC je xomozurot mytupas; I'T je xomo3urot Hopmaniad; CT xeTepo3nuroT, HOCHIIAIl MyTalHje.
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Cnuxka 71. luctpuOyinja reHOTUTIA HCTIUTAHUKA IO UCTIMTUBAHUM TpyIiaMa
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IlocToju craTMCTHYKM 3HAyajHa pa3ivKa y MeJaujaHaMa YyKymHor OuiupyOuHa wusmeby
ucnutuBanux rpymna (hi-kBagpar=10,635; p=0,005). CrarucTiuky 3Ha4ajHA Pa3IUKa OCTOjU
m3mehy TC u TT (p=0,001), nox ue nmocroju m3mehy TC u CC (p=0,102), kao au u3mehy TT
u CC (p=0,154) (Tabena 70; Cnuxa 72).

TabGena 70. Bpeanoctu ykynHOr OwiMpyOMHAa WCHUTAHUKA Y DPA3IUYUTH, HUCHUTHBAHUM
rpynama

TE€HOTHII X sd med min max P-BPEIHOCT
TC 15,3 13,0 11,8 4,0 68,0

TT 28,3 20,5 18,8 8,0 73,5 0,005

CcC 19,3 12,8 15,0 5,0 56,0

Cnuxa 72. BpeaHocTu yKymHOr OWIMpPYOMHAa HMCIHTaHMKA y pPa3IMYUTH, UCIUTHUBAHUM
rpynama

80,04

40,0

Totalni bilirubin

T T T
TC T cc

Genotip
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He nocroju craTucTuuky 3HauajHa pasznuka y meaujanamMa AST u3zmel)y ucnutuBaHux rpymna

(hi-xkBampar=2,592; p=0,274) (Tabena 71;Cnuka 73).

Tabena 71. Bpeanoctu AST ncnuranuka y pasivMuuTUM, HCIIHTUBAHUM TpyriaMa

I'enotun X sd med min max P-BpPEIHOCT
TC 15,3 13,0 11,8 4,0 68,0

TT 28,3 20,5 18,8 8,0 73,5 0,274

CcC 19,3 12,8 15,0 5,0 56,0

Cnuxka 73. Bpennoctu AST ucnutanuka y pa3jimuuTUM, UCIMTUBAHUM Ipynama

300

250+

200+
; 150
<

100

Genotip

[TocToju cTarucTHuky 3HavajHa pa3nuka y Meaujanama ALT wusmel)y mcnurtuBaHuX rpymna
(hi-xkBampar=6,698; p=0,035).CratucTruku 3HadajHa pasiauka mocroju mmehy TC u TT
(p=0,020), nmox ue nocroju uzmehy TC u CC (p=0,057), xkao au uzmehy TT u CC (p=0,733)
(Tabena 72; Cnuka 74).

Tabena 72. Bpeanoctu ALT ucnutanuka y pa3induTHM, HCOIUTUBAHUM Irpynama

T'eHoTun X sd med min max P-BPEIHOCT
TC 81,9 1315 28,0 8,0 669,0

TT 437,0 1158,0 220,0 8,0 5748,0 0,035

CC 2344 419,1 31,0 10,0 1753,0
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Cnuka74. Bpeanoctu ALT ucnutanvka y pa3auduTHM, HICIIUTHBAHUM TpyramMa

5001

i |

TC T
Genotip

4.2.3 IujarnocTuuke neppopmance tecta OTC-a u )Ky4YHHX KHCETHHA

IlocToju craTUCTUUKM 3Ha4yajHa pasiavka y mnpoceyHoj BpenHoctuma OTC-a u3meby

ucnutuBanux rpyma (t=3,800; p<0,001) (Tabena 73; Ciuka’7s).

Tabena 73. uctpubynuja no npocedroj Bpeaaoctuma OTC-a y HCTUTHBAHUM TpyIiaMa

OoTC X sd med min max P-BPEIHOCT
ATX 2722 32,7 2729 182,5 312,5 <0001
A'X 2414 28,8 2427 193,0 300,5 '

Cmuxka 75. [luctpubynuja mo npoceuHoj Bpeanoctuma OCT-a y HICIUTHBAaHUM TpyTiamMa
350 -

300 +
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200 +

Starost (godine)

100 4
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He mocroju craTtucThukm 3HauYajHAa paznuka y mpocedHoj BpemHoctn OTC-a usmely

ucnutuBanux rpyna (F=0,623; p=0,540) (Tabena72;Cnuxa 76).

TaGena 74. IIpoceune Bpeanoctu OTC y ucnuTHBaHUM Tpynama

oTC X sd med min max P-BpEIHOCT
TC 257,8 34,6 259,1 199,4 3125

TT 250,5 35,1 250,2 182,5 305,4 0,540

CC 263,0 33,6 269,7 193,0 309,6

Cauxka 76. Ilpoceune Bpennoct OTC y ucniuTuBaHUM IpynaMa
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TC L cC

[TocToju cTraTUCTHYKM 3HAYajHA pa3liuKa y MeAMjaHaMa YKYITHUX KYYHUX KHCeNrnHa n3mely

A™X"u AX (p=0,004).(Tabena 75;Crmxa 77).

TaGena 75. IIpoceyHa BpeAHOCT KYYHUX KHCEIMHA M0 UCIIUTUBAHUM Ipyrama

YKyIHE XyuHe X sd med min max p-BpeIHOCT
KHUCCIINHEC

AX 11,9 10,2 7,8 1,3 41,6 0.004
A'X 5,7 4,2 3,9 2,6 20,8 ’

Crnuxka 77. Ilpoceuna BpeIHOCT KyYHUX KHCEJIMHA 10 UCIMTUBAaHUM TpyraMa

Ukupne 2uéne kiseline

50 L l:::__:,
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4.2.3.1. ROC OTC u xenarorouemayaapao omreheme

OnTtumanna BpenHoct npara OTC 3a nmerekuMjy XemnaToTOLETylapHOr omTehema
u3znocu 259,1. [Mospmuna ucnoxa kpuse OTC uznocu 0,78 (95% LU 0,65 — 0,90). 3a 3agaty
BpenHocT mpara ox 259,1 omene Ttaunoctn OTC y Jnerekuuju XemaTOTOLETYJIApPHOT
omrehema u3Hoce:Sn = 76% u Sp = 72%. Ontumanna cut off BpegHoct u3nocu 259,1 u
M3padyHaTa jeé Ha OCHOBY KpUTEpHjymMa Ja je 30Hp CEH3UTUBHOCTH M CICHU(PUIHOCTH

Makcumanad. (Crnuka 78).

Cmuka 78. ROC OTC u xemaroronenynapHo omreheme
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Specificity

4.2.3.2. ROC ykynHe :)Ky4yHe KHCeJHHE U X0JIecTaTCKo/MemaHo omreheme

OnTuManHa BpeJHOCT Mpara yKyIMHUX KyYHUX KHCEIMHA KOJ MCIUTAHHUKA KOJU MH]jY
aMjoapoH 3a JETEKIH]y XoJiectarckor/Memanoromrehema n3nocu 5,3. TloBpimHa ucnon
KpUBE YKYIMHUX XYYHHX KucenuHa uznocu 0,72 (95% LU 0,58 — 0,85). 3a 3agary BpegHocT
mpara oJ1 5,3 olleHe TAUHOCTH YKYIHHX XYyYHUX KHCETUHA Y AETEeKIHjH XeNaTOTOIeNyIapHOT
omtehewma uznoce: Sn = 62% u Sp = 76%, Ontumanna cut off BpegHocT u3HocH 5,3, u
M3padyHaTa j€ Ha OCHOBY KpUTEpHjymMa Ja je 30Mp CEH3UTHBHOCTH W CHEIU(PUIHOCTH

Makcumanad (Cnuka 79).
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Cnuka 79. ROC ykymHe )y4He KUCEIIMHE 1 X0JIeCTaTCKO/Menano omreheme
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5.0. TMCKYCHJA

5.1. PETPOCIIEKTUBHA CTYIHNJA

Kapauononku nanujeHTy npecTaBibajy MOMy/aldjy Koja je BpJIO CKJIOHA Pa3Bojy
omrehema jeTpe, jep OHM MMajy OpOjHE KapaKTePUCTUKE KOje Cy, Y OCHOBHU, (PaKTOpH pU3UKa
3a ne3ujy jerpe. Jerpa mobuja oko 25% MHMHYTHOT BOJyMEHAa CpIla Tako Ja OWio Koja
KapAMOBacKyJIpHa OOJecT Koja 3Ha4ajHO CMamyje apTepujcKy mnepdy3ujy H CpYaHo
npeontepeheme Moke Ja y3pokyje mparehy XWIIOKCH]y TKHMBa jeTpe M 3HAKe KOHIeCTHBHE
xenatonartrje. OBu (akTopu pusmka MOry jaa Oyay, Ha TpUMeEp, OHIO KOjU Y3POK
MOMYIITakba JIeCHOT CpLa, YKJbY4yjyhu KOHCTPUKTHUBHH TNEPUKAPIUTHUC, TPUKYCIIHIHY
perypruTaimjy, MUTPalIHy CTEHO3Y, KapIHOMHOATHjy 1 cor pulmonale™® Jlonarso, nexapu
4ecTO MPOIUCYjy OpojHE JIEKOBE MaIljeHTHMa KOjHU MaTe Off KapAHOBacKyJlapHUX OosecTw,
MoceOHO y XOCHHUTATHUM YyCIOBUMa, a HEKHM OJf THX JIEKOBa HMajy Mamy WiIH Behy
CIOCOOHOCT Ja oBeny a0 omrehema jerpe. McTo Tako, yecTa mpuMeHa JAHjarHOCTHYKUAX U
TEpalujCKuX BacKyJapHUX TMpoueaypa (KapAHOXUpPYprHja, TIepKyTaHa KOpOHapHa
WHTEPBEHIIMja) W MEAMIMHCKUX ypehaja (uHTpa-aopTHa OaloOH MyMmMa, IejCMEjKEpH,
panuodppexdenTHa abnaiuja) Koje mpaTH YeCTO MPOMUCHBAE JIEKOBA 3a KOje Ce 3Ha Ja MOT'y
Ia ¥UMajy HexesbeHe edekre Ha jeTpy (AaHTHIMIHUMUIM, AHTHKOAryJIaHCH, aHAJTETHIIH)
noBehaBa pU3MK 3a KIMHMYKU 3HauajHO omreheme jerpe. Ilpeno3HaBame crenupUUHUX
¢akTopa pusuka 3a DILI ko kapAHOJIOIIKKUX OOJECHUKA je BaykaH KJIMHMYKH 3aj1aTak. Tako
Ia (akTOopu Be3aHM 3a NalMjeHTa MOry OWTH TIO/eJb€HM Ha JIB€ TIpyle: TI'eHETCKe
(monumopdu3aM Wi MyTalije reHa KOju KOAUPajy eH3UMe MPEKO KOJUX ce JIEK METa0ouIIIe
WA TPAHCIIOPTHE MPOTEHHE) M He-TeHETCKe ( CTapoCT, MO, MPUAPYKEHE COMATCKe OOJIECTH,
TpyAHONA, alnKOX0J, MyIIEHE, FOjaSHOCT)146. Yommreno, DILI je y HOBUje Bpeme Mpemno3HaT
Kao jelaH O] TJIaBHMX IpoOiema (apmakoBuruiaHie. HberoBa MHIUAEHIA Y Pa3BHjeHUM
3eMJbaMa Ha TO/IMIIHEM HUBOY je 3HauajHa U MPEJICTaBIbha TJIABHU Pa3jior 3a IMOBJIAYCHE JIeKa
ca TPKHUIITA, Kao U IpecTaHKa Teparnuje u3 6€30eJ0HOCHUX Ppa3Jiora, IMITO 3a MOCIeAUIlYy UMa
3HauajHe exoHoMcke ryoutke’ . Kapauoiomky IeKoBH Kao IITO Cy aMjOIapoOH, XUAPaTa3yH,
METHWJIJIONA, CTAaTHMHU (aTopBacTaTWH, CMMBACTATWH), KUHUAWH, THKJIONUAWH, Ka0 U HEKH
JIEKOBH KOjU C€ YeCTO MPUMEHY]y KOJ XOCIUTAIU30BAHUX KapAHOJIOIIKHX ITallijeHara ca
NPUAPYKEHUM KOMOPOMIUTETMMAa Kao INTO Cy AaHTUOMOTHLM (aMOKCHIIWJIMH ca
KJIaBYJaHCKOM  KHCEJIMHOM, HUTPOQYPAHTOMH, Cya(paMeToOKca3oll U  TPUMETONPHUM,
cyin(oHaMH]IM), JEKOBU MPOTHB TUXTa (AJOMYypPHHOI) U HECTEPOMIHU aHTUUH(IAMATOPHU

nexoBu (aukinodeH, noynpodeH, HUMECYIUa) Cy CBPCTaHU Yy Ipyly JieKoBa Koju Hajuerrhe
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noBojie 10 omrrehiema jerpe' ™. JIpyru ekoBr KOjH ce YecTo MPOIKCY]y OBHM NAIlAjeHTHMA
Cy MOHeKaJ rnoBe3aHu ca omrehemeM jerpe. Ha mpumep, o1l cBUX HEXEJbEHHX JIEjCTaBa Koja
ce jaBIbajy ycle NpUMeHe eHoKcamapyHa, Ha omreliere jerpe otmana oko 4%, Pesynrarn
Halller WCTPaXMBamka I[OKA3aJdM Cy Ja Cy TIOBPEMEHH YHOC aJKOXOJa, TI0ja3HOCT,
NPUIPYKEHH 3HAYajHH KOMOPOMIWTETH M MPONHCHUBABE aMjoAapoHa, CGHOKCamapuHa Hu
aTopBacTaTHMHAa HE3aBUCHM MPEIUKTOPH omTehema jerpe KOJ  XOCIHTAIM30BAaHUX
KapIuoJIOKUX mnarnujeHata. I[lopex Tora, yTBpAWIM CMO Yy KOjO] MeEpH Hajuemrhe
NPONMCHBAHU JIGKOBM YTHUYy Ha pa3BOj XENAaTOTOKCHYHOCTH KOJ TMalujeHara Ha
KapAMOJIOIIKOM OfieJberby, Mel)y kojuma HajBehum pusumk uma amjomapoH. Takohe cmo
YTBPAWJIM 3Ha4yajHy MOBE3aHOCT yrnoTpebe JiekoBa M omTehema jeTpe, MITO je HAa OBAKBO]
CTYIIMjCKOj TIOYJTALlUjH JI0 Cajia MaJjio IPOyYaBaHO y PEJICBAHTHUM CTYyIUjaMa.

Konzymupame ankoxoja Mmpe XOCIUTalIu3alnje IPeICTaB/ballo je Haj3HAYajHUjU HE3aBUCHU
(bakTop pu3MKa 3a XENaTOTOKCUYHOCT KOJ UCIHTAHUKA, YIIPKOC YHEECHUIM 1A je KIMHUYKU
MaHH(ecTHa aIKOXOJHa Ooject Owna enmuMUHHIIYhM KpuTepujyM. 3Ha4M, HCIUTAHU
nanujeHTn O cy ocode Koje Cy KOH3yMHpalle ajKOXOJ BPJIO PETKO, HEPEIOBHO WIH Y
MaJliM KOJHMYHMHAaMa, ald KOjH, Y TPEHYTKY KajJa Cy YKJbYYEHH y OBO HUCTPAKUBAmbE, HUCY
UMaJld HU CHMIITOMATCKO HH  acuMITomarcko omreheme jerpe. JemuHCTBeHE
KapaKTepUCTUKE XOCIUTAIM30BAHUX KAPAMOJIOIIKMAX TNamnujeHata (HIp. XUIOTEH3Hja,
XermaTHYHa HCXEMHja, KOHTeCTHja jeTpe, XEMaTOKCHYHHM KapAMOBACKYJapHH JIEKOBH)
HajBEepOBaTHUj€ JOJATHO TOTEHIMpajy J00po TMO3HaTe MexaHu3Me ourehema jerpe
AJIKOXOJIOM, 4YaK HaKo je KOH3YMHpaH Yy 3aHEMap/bMBO MaJMM KOJIHMYMHAMA TIpe
xoanTanmaquelso'lsz.

Benuku Opoj manujeHaTa KOjU Cy YYECTBOBAJIM Y HAIleM HCTpaXHBalkby HMalId Cy U
r0ja3HOCT U YJITPa3BYYHO BEpPU(PHUKOBAHY MAcHy jeTpy, LITO j€ YKa3HWBajO Ha IOCTOjame
HEaJIKOXOJIHE MacHe OOJIECTH jeTpe, Koja HHUje MPOYy3pOKOBaHA KOH3YMHUpameM ajikoxosa. Ha
pacrioiaraly HHCMO HMaJH IIOJaTKE O TAaTOXHUCTOJONIKOM Halaly TKUBA jeTpe Harie
CTY/AM]jCKE IOIyJIalyje, a TOKyMEHTaluja y UCTOpUjU OoJiecTu Hajuerrhe He caap Ky MoJaTKe
HEOIXO/HE 32 MPOLIEHY BUCLEPJIHOT (LIEHTPAIHOT) THIIA T0ja3HOCTH (HIP. OOMM CTpyKa) KOjU
je Hajuemthe ynpyxkeH ca omTehemem jeTp6153. Mehytum, OpojHe TpeTxoaHO 00jaBhEeHE
CTyZIMj€ Cy TIOKa3alie jaKy MOBE3aHOCT HEAJKOXO0JIE MacHE jeTpe Y3pOKOBaHE roja3HoINy u
KOpoHapHe 0oJiecTu cplia, KacHHje C€ MCIOCTaBMIIO, YeCTOr 000JbeHmha Hallle MCIUTHBAHE
nomynamuje™> 7,

[TanujenTty ca BenmukuM OpojeM KomopOuaurera, mro je npouemeHo CCl ckopom, cy umanu
3HauajHO Behu pusMK 3a omrehewme jeTpe, HE3aBHUCHO oJ Jpyrux ¢akropa. Hekommko

KapIMOBacKyJapHUX OoJiecTH OWJI0 je TOBE3aHO ca TaIlMjeHTHUMa U3 Tpyne ciaydaj y
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YHUBApHjaHTHO] JIOTUCTHYKO] PETPECHjU; MEhyTUM, OAITYyIHIIN CMO Ja YKJbYUHMO Bapujadie
JIBa TJIaBHA KapIuoJIoliKa 000beha (KOpoHapHa 00JIeCT, CPUaHO MOMYIITAkE) Ka0 U Apyra
CTama KOja Cy IOBE3aHa ca aTepOCKIEepPO30M M METa0OJWYKUM aucOainaHcoMm (mepudepHa
BacKyJiapHa OO0JIeCT, KapJHOBacCKyJapHU aKIUJCHT, TPAHCUTOPHH HCXEMHUJCKH aTakK,
XEMHILUIETHja, TUujabeTec) y CI0XKEH CHCTEM MPOleHe Kako OMCMO eMMMHHHCATN 30ymYyjyhe
dakTope (MHIUKALMjCKa TPUCTPACHOCT) M mMoBehamm mepdopmaHce Mojena 3a NETEKIU]jy
DILI-ja (Tabena 76).

Tabena 76. Mojen MyiTUBapHjaHTHE JIOTMCTHUYKE perpecuja ca XemaToTOKCHYHOIINy Kao
3aBHCHOM BapujadiioM

95% uHTepBaJI MOBEPEHa

He3aBucHa Bapujadia B p OR Towa Topma
rpaHuna rpaHuna
Arkoxodn 4,569 <0,001 96,47 28,95 321,43
[Mymeme 0,653 0,121 1,92 0,84 4,38
Hytputusam craTtyc 1,024 0,023 2,78 1,15 6,71
CClI 0,639 <0,001 1,89 1,53 2,34
Awmjonapon 1,309 <0,001 3,70 1,82 7,53
Merdpopmun -2,000 0,003 0,14 0,04 0,51
Enoxcunapun.Ha 1,192 <0,001 3,29 1,79 6,05
Huypetnnn XeHJeoBe MeTibe 0,036 0,916 1,04 0,53 2,03
ATopBacTaTuH 0,982 0,006 2,67 1,33 5,38

Ha npumep, KOHrecTMBHa cpyaHa MHCY(UIMjaHeLHja je YecT y3pOK aKyTHOI' 3acToja jeTpe
KOJI XOCIIMTAIIM30BaHNX Tarmjentata™". Ilperxonne crymmje cy motpmwie na Behn CCI
ckop moBehaBa pW3HMK 3a CMTPHH HCXOJ, QI IOBE3aHOCT Ca AaKyTHHM TOKCHYHUM
omrehemeM jeTpe je MaJo UCITUTUBaHA, Oap KO/ MalrjeHTa Ha KapAHUOJIOIIKOM onemeH)yl‘r’g.
Tako na Hamm pe3ynTaTH NpeAcTaBbajy HOBUHY y OBOj 001acTH, U Tpeba CIIPOBOJIUTH /1ajba
UCTPaXMBamwka Yy IIMJbY HBUXOBE MOTBP/IE U BaJUAIH]e.

Hamre nctpakuBame je TOKasajo J1a cy TpH JieKa, aMjodapoH, EHOKCANapHH B aTOPBACTaTHH
MOKa3aJldi  YBPCTY TIOBE3aHOCT ca HOBOHACTAIIMM, aKyTHHM omrehemem  jerpe.
dapmMakoJIOMIKH NMPO(UIN JEeKOBAa Ka0 U MPUKYIJFHO CBEOOYXBATHO 3HAHE O YJIO3U JIEKOBA
yoniute, MoTBplyjy OBe pe3yaTare 3a paziuyuTe TUIOBE omrehema jeTp6160. Benuku 6poj
dakTopa, EBHIEHTHHX KOJ| XOCHHTAJM30BAHWX HWCIHTAaHUKA Ca  Y3HAIPEJIOBAIUM
Kap/JIMOBACKyJIapHUM OOOJhCHEM W/WIIM OHUX Ca YPreHTHUM KapIUOJIOMIKHUM CTambeM,

MehycoOHO ce mperumnhy, mTO Mpejyauiupa XenaToOTOKCHYHOCT y3pOKOBaHy JekoBuMa. Ha
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pUMep, HecTaOMIIHA aHTWHA TIEKTOPUC JOBOAM JI0 MoTopiiama Beh nmoctojehe apurmMuje uiu
710 HacTaHKa HOBUX nopemehaja y pagy cpua, ITOo 3aXTeBa HMHTEH3UBUPAkHE MEIUKAMEHTO3HE
Tepanuje Tj. mopehaHo no3upame JeKoBa. 3ancTa, MPONMKMCUBAKE aMjoapoHa je Y3pOKOBAJIO
MIPOIKCUBAaLE APYTrUX OPOJHUX JIEKOBA Ca XEMATOTOCHYHUM JI€]CTBOM.

Hame wucrtpaxkuBame HM Ha KOjU HAuMH HE HACTOJU Ja JIUCKPUMUHHILE JEjCTBO JIBE
dbopMynamnyje aMjogapoHa, ald HEKH Pe3ylATaTH JO0 KOJUX CMO JONUIA KAao W TOJald W3
pedepenTHe nuTepaType (HIp. KpaTak IMEpUOj XOCIUTAIU3AlMje Tpe IojaBe omTehema
jerpe, Behe mHEBHE 03¢ JieKa, 3HaYajHEe pa3iIMKe Y HAYMHY NMpUMeHe jieka u3Mmel)y nse rpymne
WCIUTAaHUKA, [M03HATE YMILEHHUIIE BE3aHE 3a MOTryhy XemaTOTOKCHMYHOCT MEIWKaMEHTa IMpU
napeHTepaiHoj npumenu (Hmp. nommcop6bar 80), yemrhu xemarouenynapHu Tum omTehema)
WHIUPEKTHO yKa3yjy Ha TO Ja je MapeHTepallHO JO3UPame MPEACTaBIbalo NMpUMapHH (aKkTop
pusuka™® e,

Hame wucrpakuBame je TOKa3ajlo Aa Cy €HOKCamapuH M aTOpBacTaTHH Takohe wumanu
MO3UTHUBHY M 3HA4YajHY IMOBE3aHOCT Ca XEMaTOTOKCHYHOIINY Yy HAIO] CTYIHWjH, IO Yera CMO
Jouuti nopehemeM ca MPUMEHOM OBHX JIEKOBA Y KOHTPOIJHOT Tpynu. EHOKcamapuH Moxe
noBecTy 10 nosehama HUBOA TpaHCAMHMHA3a JeTpe M, y HEKUM CIIy4ajeBHMa, MOXKE JIOBECTH
710 TOKCHUYHOT XeTaTUTHCa 300T MPUBPEMEHE HEKPO3€ XeraToluTa, IITO ce AeniaBa 0OMYHO
je@Hy Hele/by HAKOH IIOYETKA TPETMaHa 10 JO3HO-3aBHCHOM pexmmy 02104
ATopBacTaTHH je MMao 100pO MO3HAT XEMaTOTOKCHYHU IMOTEHIMjall, KOJU CE€ HCIO0JbaBaO
Pa3TMYUTUM CHEKTPOM KIMHUYKUX MaHHU(ecTanuja, o7 acuMIToMaTckor noBehama eHznMa
jeTpe 10 JIEKOM Y3POKOBAHOT XEMaTUTHUCA KOJU C€ jaBJbaOo y Pa3IMYUTUM TMEPUOIUMA O]
MOYeTKa MPUMEHE nexa®. [TponucuBame HIKUX 032 (Makbux o1 40 mg THEBHO), OJIJIOKEHO
JIeNoBakbe M peAyKiuja OpojHUX APYTrUX pU3MYHU (aKTopa MOTY J1a CMamke MarHuTyay
MIOBE3aHOCTH yIoTpeOe aTopBacTaTHHA U Jie3Hje jeTpe y nopehemy ca apyra /iBa Jeka.
OcHoOBHa orpaHuYema Halle CTyAuje HajBehuM [eI0M MPOUCTHYY M3 OICEPBAIIMOHOT
NM3ajHa, CTy/Mj€ TUMNa Clly4aj-KOHTpojia. OcuM Tora, MHOTH Ba)KHU IOJAIM, HEOMXO/IHHU 3a
npenusHuje oapehuBame THUa U BPEMEHCKOT OTicera Jie3uje jeTpe HEAO0CTa]y Y METUIIUHCKO]
JOKYMEHTAIMj1 (HIIp. MATOJIOIIKAa aHaJIN3a TKUBA jeTpe, BUCOKO-CIenn(GUIHN OHOMapKepH).
be3 o003upa Ha YWKEHHWIy INTO Hamia CTyAWja OoOyxBaTa IOJATKE Be3aHE 3a CTOTHHE
nanujeHara, W3riena Ja je Taj y30pak Ouo JJ0BOJbAH 3a OTKPUBAKE CaMO TJIABHUX
JETEPMHUHAHTH aKyTHOT XemaThykor omrehema. Y OKBHPY aHAIM3€, YOUHJIUM CMO BEJIHMKH
Opoj moBe3aHocTH u3Mel)y nmoreHMjanHux Gaxkropa pusmka, aau Hajpehu Opoj mwUX HUje OHO
VKJbYYEH y Kpajilbl MOJENl JIOTUCTHYKE perpecrje 300T TPEeTIOCTaBJbEHUX CTATUCTHUKUX
orpaHWYeHha W/WIW KIMHUYKUX pasjora (HIp. 30ymHBame, KoiauHaepHocT). Ha mpumep,

YUHU C€ Ja Cy T0ja3HOCT W CpyYaHa JIEKOMIICH3allMja, KOJH 3aXTE€Bajy HWHTCH3UBHUPAHE
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MEIMKaMEHTO3HE Teparnuje, Mpe MPUKPUBAIN MOBE3aHOCT (pakTopa Kao IITO Cy MyIICHE U
yrnoTrpeba AuypeTHka (TOTOBO HCKJBYYMBO (ypoceMHuaa) HEro IITO cy OWIM H3a3BaHU
FIXOBHM JUPEKTHUM XEIaTOTOKCHYHIM JejcTBOM .

Pesyarar no kora cmo mgonum, Ja MeT(GOPMHH MMa HE3aBUCHO M IMPOTEKTUBHO I€jCTBO,
yKasyje Ha TO Ja je OWJI0 ONpaBAaHO MCKJbYYHTH M3 KOHAYHE BEpP3Hje MOJENa JIOTUCTUIKE
perpecuje Behuny ¢akropa 4mje je TUPEKTHO JEjCTBO HA TKUBO jeTpe HejacHo. [loctoje m
PEKTH IPHUKa3u CIy4eBa XENaTOTOKCHYHOCTH Y3POKOBAaHE MET(GOPMUHOM KOJ JbYIH, ajlH je
MHIMCHIA OBAaKBHX CITy4dajeBa BPJIO HHCKA, HOCEOHO aKo ce y3Me y 003up MIMpPOKa NpUMeHa
oBor jeka 017y cTBapu, Moxke ce pehu ma npasu yruiaj MetdopMuHa Ha omrehema jeTpe
HHUje TO3HAT a CBa JI0CAJallba MCIUTHBAaKA, KAKO HAa aHUMATHUM MOJeluMa TaKo U Ha
JbY/IMMA y KIMHAYKOM YCIIOBHMA, TIOKa3ajla Cy Ja OH MMa XelaToNpOTeKTHBHO aejcTBo 1L,
W3rnena na je ykJby4nBame JieKa KOjU UMa TUPEKTHO CYIPOTHO JEjCTBO Yy OJHOCY Ha OCTale
¢dakTope pu3MKa HEITO MMTO OM y KIMHUYKO] MPAKCH HMAJ0 PEATUCTHYaH IPHUCTYIL
V3umajyhu y o03up Beh HaBeneHe YHMIbEHHUIE, Ka0 M BPEIHOCTH IapaMeTapa MOJena,
CMaTpaMo J1a Cy pe3yiITaTH A0 KOJUX CMO JOULIH MPEHU3HH ¥ KIMHUYKH 3HAYajHH.

I'maBHU ¢dakTopu KOjU Cy IOBE3aHM ca aKyTHUM oinTehemeM jeTpe KoJ malujeHara
XOCHHUTAJIM30BAaHUX Ha KapAWOJIOIIKOMO OJIeJbeHhY Y HMHCTUTYIMjamMa TeplHjapHe
3paBCTBEHE 3aIITUTE Cy KOHCTHTYIMOHAHE KAapaKTEPUCTUKE W HABUKE IMAIMjeHTa
(moBpemeHn yHOC ankoxoia, rojasHoct, CCI ckop) u JekoBH (amjoAapoH, €HOKCamapuH,
aTOpBacTaTHH) 3a KOje c€ 3Ha Ja MMajy XeNaTOTOKCHUYHHU MoTeHIujal. Bpcra u TexuHa
MIPUMapHOT KapAHOBaCKyJIapHOT 000JbeHha WM MOCTOjalkbe KoMopOuauTeTa nopehaBa pusnuk
3a omreheme jeTpe, yriaBHOM YIPYKEHO ca OCTAIMM (pakTopuMma pU3MKa ca KojuMma Cy
3ajeJHUYKH JlenoBayd. [lasba McTapkuBama Koja ce (OKycHpajy Ha MHAMBUIYyaHE (pakTope

Cy OIpaBJaHa KaKoO ou ce mro 0OO0JbE ,ZLCCI)I/IHI/ICB.O BHUXO0B YTI/II_Iaj Ha Ppas3IimInuTe

cyOromnynaiuje KapJAHOJIOIIKIX MalijeHara.
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5.2. MIPOCIIEKTUBHA CTYJIHNJA

5.2.1. 'enorunn SOD2

Oga cryayja je moka3ana 3HadajHy moBe3aHocT uaMehy SOD2 Vall6Ala renorumna u
aMjoJIapOHOM HHJYKOBaHE XEMaTOTOKCUYHOCTHU Y MOYJAUjU CPIICKUX ManujeHata. ['eHoTun
KOjH je 1oOujeH Kao npeaucronupajyhu 3a xenarorokcuaroct 6uo je TT (Val/Val).

Y 0BOj CTyauju cMO UCTpaKUBaIK (HyHKIIMOHATHU moimMopduzam SOD2 rena xoju 10BOIu
no mosehanor crBapama HyOp, ma OucMo yTBpAWIM TMOTCHIMjaHY IMOBE3aHOCT u3Mely
noBehanor ctBapama ROS u nactanka DILI-ja y3pokoBaHor amjomaponom. I[Ipomykiuja
CII000HMX KHCEOHMYHUX pajauKaia y noBehaHuM koiquunHama Ou Moria fa Oyne riaBHU
pasnor 3a Je3ujy jerpe y3pokoBaHy JiekoM. SOD2 mpencraBiba TVIaBHH  CTYO
AHTHOKCHJIATUBHE OJ0paHe y MUTOXOHApHjama jeTpe. OBO je MOTBpheHO M YHICHUIIOM Ja
SOD2 knockout MuIieBH HHCY MOTJIM J1a IPEKUBE AYro HAKOH pohema’’?. C Jpyre CTpaHe,
xetepo3urotHu SOD2 aeduijeHTHH MUILIEBU Cy OMIIM CTIOCOOHU J1a TIPEKUBE, ajlkl Cy OUITU
3HATHO CKJIOHHjH omTehemy jeTpe KceHoOnoTHIMMa 300T moBehaHoT OKCHIaTUBHOT cTpeca y
mutoxoHapujama’ -, Tlokasano je na SOD2 mnMa Haj3HAYajHHjy YIOTY y OIP/KABAmbY
MEMOpaHCKOT TOTEHIIMjajda MHUTOXOHJIpHja jeTpem'. Hebunur SOD2 he npoBectn 10
HaKyIJbama cI000JHUX pajuKaia ca mociaeAnyHuM omTehemeM MeMOpaHe MUTOXOHIAPHja
¥ CYKIIECHBHOM aronTo3oM hemuje’ .

Oyuknuonanan nonumopduzam 154880 y SOD2 reny je onapeheH HHKOpIIOpaIyjoM
aMUHOKHCeNMHEe BaIMH y KoJI0H 16 3a T anen, omHOCHO MHKOpIIOpalyjoM anaHuHa 3a C anen.
SOD2 mpoTeuH KOju CaapXH alaHUH Ce€ CI00OJHO TPAHCIOPTYje Y MHUTOXOHAPH]ATHU
MaTpUKC, I0K ce ¢popMa Koja Caap>Ki BAIMH HAJIA3U Y YHYTPAIIHEM CJI0JY MUTOXOHIpHjaTHE
MemOpane. ExcriepuMeHTamHa UCTpakuBama Suttona U capaJHHKa Cy ToKa3aja Ja HOCHOIHU
T anena mpousBone HIke KoHieHTpauuje SOD2 mporeuna y MI/ITOXOHI[pI/IjaMa176. Mmore
cTyauje ykasyjy Ha ymory T anena y nenynapHoMm omrehemy y ycioBuMa moBehaHor
OKCHJJATUBHOT CTpecam. C apyre ctpane, Sutton ¥ capaJHHUIIM Cy CIIPOBENIH CTYU]Y Y KOjO]
Cy MEpHJIM HUBOE OBOT €H3WMMa y XyMaHO] TOyJalHju | TpoHanut cy na Hocuomu CT wmm
TT renotuna umajy 33% Behy eH3uMcKy akTUBHOCT y nopehemy ca nnausuyaitnuma ca CC
reHotunom o, OBa KOHTpPOBEp3a y HaBEAEHO] JMUTEpaTypu OM Moryia OuUTH oOjallmkeHa
E€THUYKUM H aJJMMEHTapHUM pa3jfKama, TOIITO Ce 3Ha Jia XpaHa Oorata aHTHOKCHIAHCHMAa
MOXKE J1a aHyJIHpa MTeTHE edeKTe CI000THUX pa;mxanam.

[To mamiem ca3Hamy, OBO je MpBa CTyAWja KOja MMa 3a LWJb Ja HMCTPAKU IMOBE3aHOCT

reserckor noaumopdusma SOD2 u DILI koj cprickux manugjeHara JeYeHUX amjoapOHOM.
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Hame ucrpaxkuBame je mokaszano ja je omTeheme jeTpe y3pOKOBaHO JIEKOM CTaTUCTHYKU
3Ha4yajHoO Behe ko ocoba koje cy Hocuouu TT anmena. IIponanum cmo aa Hocuoru SOD2
Val/Val (T/T) renoruna nMajy nmoBehaH pu3HK 3a pa3BOj XEHMATOTOKCMYHOCTH y30pKOBaHE
aMjoZIapOHOM, Tj. 32 pa3Boj CBa TPH IMOJTHIIA: KAKO 3a Pa3BOj XEMATOLEIYJApPHOT TaKo U 3a
pa3Boj xonecrarckor u/wnu Memanor DILI-ja y3pokoBaHor amjogapoHoMm. OBO Moxe OUTH
cirydaj 300r cMameHOr HuBoa ¢pyHkunoHamHor SOD2 eH3nuMma, ycies BeroBor 3apo0sbaBama
y YHYTpAIlIlbH CJI0] MHUTOXOHJpHjaTHe MeHOpaHe. Takohe cMo yTBpAWIM 1a JIM MOCTOJU U
KakBa je Be3a m3Mmel)y BpenHoctu ykynHor ounupyouna, AST, ALT u OTC-a y paznuuutum
rpynama reHotuna. [Iomro mocToju CTaTUCTUYKY 3HAYajHA pa3jifKa y MeIujaHaMa YKYITHOT
OunnpyOMHa MCIUTHBAHUX rpyna ( KiIacu4yaH mMapkep xosectarckor omtehema jerpe (hi-
kBaapat=10,635; p=0,005)) u y meaujanama ALT—a ( kiacuyan Mapkep XeamnToleTyIapHOT
omrehema (hi-kBagpar=6,698; p=0,035)) a HajBehe cpenme BpeqHOCTH TOMEHYTHX MapKepa
U MeaMjaHa cy 3abenexkeHe kox ucnuranuka ca Wild type Val/Val(T/T) renorumnom 3a
SOD2, u3 yera npouctude jour jeara nmotepaa aa je Wild type Val/Val(T/T) rerotunom 3a
SOD?2 ¢akTop pusuKa a Ja cy BapyjaHTHU aJIeIH IPOTSKTHBHU (DaKTOp 3a HAIly UCIIUTUBAHY
MOMYyJalnjy.

OBaj pe3yiTar HHje Y CarllaCHOCTH ca MPEeTXOAHOM cTyaujoM Huanga u capaanHuka, Koju Cy
npoHanum na cy reHorunoBu SOD2 Ala/Ala u Ala/Val nosehanu pusuk 3a passoj DILI-a y
TajBaHCKO] nonynaunjn%.

Y npukasy Lucene n capagauka® mokasamo je 1a je xemarotokcndocT Beha koj Hocuiana
C anena mely nmanujeHTMa JIEYCHUM KapAHMOBACKYJIAPHUM areHCUMa, alli TO UCTPAKUBAHE
HUje YKJbYYWJIO aMjoJIapOH Kao MHKPUMHUHHIIYhH JIeK, TaKO Ja c€ Hallk Pe3yJaTaTh MOTY
MOBE3aTH ca MPUMEHOM JieKa. JeaH oj1 pasjora 3a Jo0ujame Jpyradujer pe3yiarara JIexKH y
YUBEHUIM Ja Cy HaIlM MNalMjeHTH OWIM MCK/bYYMBO KapIUOJIOUIKH, Ca CBUM CBOJUM
KapakTepucTUKama Koje IpaTe OBy IOIyJalujy MNanujeHarta, JjedyeHn Ha Kinumnunum 3a
KapAHOJOTH]y M Ja Cy NpUMajid NaJeTy JIeKoBa Yy KOjOj JOMHMHHPAJy creuupuuHu
Kap/AMOJIOWIKIN JekoBH, Mmely kojuma Bojehy yrnory mmMa amjomapoH M TO Ipe CBera
napeHTepaiiHa ¢opmynanrja oor jeka. Cu DILI cnyyajeBu y Hamioj KOXOpTH OWIM Cy
amjoapoM—HHIyKOBaHH, 0K y TPETXOJIHUM HUCTPAXWBalbUMa TaKBUX MallMjeHaTa TOTOBO U
na Huje Owrno. Te W3 HaBENEHOT MPOMCTHYE J1a TEHETCKa MOJIOKHOCT 3a pa3Boj DILI-ja
MOXXe OWTHM TIOBE3aHa ca TpYyNoOM JIeKOBa Koja Cce€ TMpUMelmYyje U ca HHUXOBUM
KapakTepUCTHKaMa KOje Cy YKJby4eHE Y pPa3BOj IMOBpEZIE jeTpe, Tj. ca aMmjoAapoHOM KOjU
JIOMUHUPA Y OBO] MOIyIaIju nanujenara. [lo3naro je ga ce amjoapoH HaKymba y henmjama
¥ JIa ce BeroBa TokcHyHoCT noBehasa ca mposrykeHoM yrotpeGom™C. Moryhe je 1a HeKu o1

BEroBUx Metabonura omrehyjy MUTOXOHJpHje, 4YuMHEhM HX Tako TMOJUIOKHHUJUM 3a
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omrehewme. Jom jenHo moryhe o6jammeme 3a Behy wmumuaeniy DILI-ja je mosehana

POJIYKIIHja MPOMH(pIAMATOPHIX IHTOKMHA Kox Hockmama TT azema'®

. Ilpoundnamaropau
ME/IMjaTOPH MOTY Jia TOBey A0 omrehema jeTpe yce | anaoTose.

Paznor 3a nmobujame OBakBOT pe3ysiTaTa MOXKE Ja OyJae W BeTWYMHA HaIer y30pKa Koja je
npopadyHaTa Ha OCHOBY IHJIOT CTYJHWjE€ Mpeceka crpoBeneHe Ha KnuHumm 3a kapauonorujy
Y Ha OCHOBY II0/IaTaka o ydecTtanoctu HopMmaiHor anena SOD2 u merose Bapujante (rs4880)
y 11 mocamammux crynuja (www.pharmgkb.org). Moryhu y3pok Moxe aa Oyae ¥ TeHOTHI
3a SOD?2 namie cTyaujcke momyJaiyje, momyJsainje mayjeHara Koja ce JISYd U IpaBUTHpa Ka
pedepeHTHO] TepIujapHoj 3paBCTBEHO] YCTAHOBH IIEHTaIHE U 3amagHe Cpouje.

VY 3akJbyuKky, MalUjeHTH KOjU Cy pa3BWiIn omTeheme jeTpe y3pOKOBaHO aMjoJapOHOM CY
umanu Behy ydecranmoct T anena SOD2 monmumopdusma. Tpebano Ou CIpOBOAMTH JIOATHE

CTy/AMj€ Ha BEIMKOM Opojy nanMjeHaTa Kako Ou ce mokaszayo ja ju nosumopduzam SOD2

Moke aa Oyne npenuktuBHH (hakTop 3a DILI y3pokoBan amjogaporom koxa Cpoa.

5.2.2. OTC n Ky4He KHCeJINHe

Mo cana Hu y jenHOM pany ce Huje ucnutuBao DILI y3pokoBaH amjoapoHOM KOjH je
Bepu(ukoBaH OTC-oM M yKYIHHUM >KyYHUM KUCEIMHAMa. YIOPEIWIM CMO TpyIy CilIydaj
A"X" u moj mMeuoBany konTpomy A'X'. Takohe cmMo ymopenunu omasoc uzmehy OTC-a u
ALT-a (ka0 paHOT ¥ HajCEH3UTHBHHU]ET KJIACUYHOT JJAOOPATOPHJCKOT MapKepa Jie3uje JeTpe)
ca pe3yiTaruma nperxoanux cryamja. Mcrospemeno cmo ucnutuBainu OTC u ykynHe xydHe
KHCEJIMHE U Ha OCHOBY HMXOBHMX BPETHOCTH JU(EpEeHLUpaIn cMO TUIl omTehema y rpynu
ciyyaj y3 nomoh ROC kpuBe CEH3UTMBHOCTH U CHELU(PUUHOCTH. Y HaIlleM UCTP)KUBaY je
nobujena ontumaiiHa cut off Bpegnoct 3a OTC ( Mapkep xemaTorenyiapHOT omreherma)
259,1 u u3pauyHaTa je Ha OCHOBY KpUTEpHUjyMa Jia je€ 30Up CEH3UTUBHOCTHU U CIIEIU(PUIHOCTH
MaKkcUMajlaH, a onTHMaiHa cut off BpeaHOCT 3a >KydHe KucenuHe (MapKep XOJECTaTCKOT
omrehema) 5,3, u3padyHara mo ucTom npuHuumy. CBU cllyyajeBH KOJU CY MMaJH BPEIHOCT
OTC-a 259,1 wmm Behy mmanu cy XemaTolenyJapHy KOMIIOHEHTY omTehema jerpe, ok cy
OHH KOjH Cy UMaJIM BPETHOCT 32 YKYITHE )KY4YHE KUCEIUHE 5,3 1 BUIIIE MMAJIH CY XOJIECTaTCKU
u/unn MemaHu Tun omrehewma ( ako je Ta BpeAHOCT Ouia yapykeHa ca BpeaHolnhy
ontumanHe cut off Bpennoctu OTC (259,1) wu Bume). YV HameMm HUCTpaXuBawy Yy TPYIU
ciydaj Ousio je 9 ciydajeBa ca xemarolenyjJapHuM ommTehemem, 7 ca XoaecTaTckuM U 13 ca

MCIIOBUTHUM.

116



W3 pesydarara mpoucTHYe Ja IOCTOJU CTATUCTUYKH 3HAYajHA pa3jivka y IMPOCEYHUM
Bpeanoctuma OTC (t=3,800; p<0,001) u menujaHnama yKymHHX XydyHUX kucenuna (p=0,004)
mmehy A'X" u A'X. YV nHamem ncrpaxupamy je cHmken ogHoc OTC/ALT y omHocy Ha
IPETXOIHA MCTaKUBamba I7Ie Ce OJIpKaBa BHCOK OJHOC M3Mel)y moMeHyTux mapkepa. Pasmor
3a TO je Taj IITO je y HaIlOj CTYIWjU UCIIMTUBAHA aKyTHA JIe3Hja jeTpe, KOJ KOje je BPeIHOCT
OTC-a Bucoka camo y TpeHyTKy omrtehema M yOp30 3aTuM maga Tj. NpUOIMKaBa ce
pedepenTHoj BpemHocTH 300r KpaTtkor mosyxkuBoTa OTC-a, mox ce ckok ALT kacHuje
Oenexu anu ce noBehaHne BpeTHOCTH 3HATHO Jyxe onpxkasajy ox OTC-a. [Iperxoxnu ayropu
cy 3abenexunu Bucok onHoc mmehy OTC-a m ALT-a jep Ccy HCIUTUBAIM OJHOC Y
XpOHUYHUM OoJieCTMMa jeTpe, TAe TOCTOjH JYyroTpajHO, KOHTHHYHpaHO omreheme
xenaromnura, na je OTC XpOHWYHO NOBHUIIEH a CaMHM THM M NOMEHYTH OJHOC. Y Halloj
CTYIWjU TAalMjeHTHMa je Y30pKOBaHa KpB He Kkaa ce omrehewme necuwno Beh kaga je
mabopaTopujcKu BEepHPHUKOBAHO TpOoCTpykuM mopactom ALT-a y ogHOCY Ha HETOBY
pedepentny BpemHocT. Mamu ckok OTC-a y HameM HCTpaXxuBamy y OJHOCY Ha Jpyre
CTyIMje y KOje Cy YKJbYUYMBAHH MAlUjeHTH ca XpPOHUYHUM OoJiecTUMa jeTpe MOXKE Jla HaM
yKaxke Ha JAu(epeHIIrjaTHO-I1jarHOCTHYKO Pa3IMKOBaHbE aKyTHUX O/ XPOHHYHUX OO0JIECTH
jerpe npu BepruduroBanoM ckoxy ALT-a'40182,

OTC je mapkep KOjU je OCETJbMBUJU 3a pPAHO IIpENO3HaBame oluTehewa jerpe o7
TpaHCaMHHa3a, jep Op3uHa M0jaBe y LUPKYJIAIMjH HE 3aBUCH CaMO OJ OTIYIITama MapKepa
3 xemarouurta Beh 3aBHCH O KIHpPEHCAa Tj. CaMUX KapaKTEpUCTHKAa MapKepa KOju
YCJIOBJhABA]y KJIMPEHC TIPEe HEro O] HEroBe JIoKanu3amuje (paHuje ce cmaTpaio Ja Ccy
TpaHCaMHHAa3€ OCETJhMBHJE jJep C€ Hajla3e y IHUTOCONYy TMa ce mpe ocinobahajy u3
henuja). Taxohe, OTC je mapkep koju je cnenupuIHUjU 32 omTeheme jeTpe HEro CepyMCKe
TpaHCaMHHa3€e jep HBHXOBE BPEAHOCTH MOTy na Oymy moehaHne u Koz OOJEeCTH cpua U KOJ
6onectn mummha, noK ekckiy3uBHa Jokanuzanvja OTC-a y jerpu 4YMHM OBaj €H3UM

JEIMHCTBEHUM MapKepoM 3a omreheme jeTpe.
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6.0. 3AK/bYYAK:

CXOJTHO TMOCTaBJbEHUM IIMJBCBHMA CTYIHjE, a Ha OCHOBY JOOWjEHUX pe3yJTara
UCTPaXHUBama, U3BENICHH Cy cienehu 3akpyuny:
1. Kapauonmomku TanujeHTH XOCHUTAIM30BAHU Ha Kimuumm 3a  kapamonorujy
Mpe/ICTaBJbajy MOMyJalyjy HalyjeHaTa Kojy OJJIUKY]y MHOre KapaKTEePHCTHUKE KOje CYy Y
CYIITHHHU (HaKTOpH PU3UKA 3a JIE3U]Y jeTpe, MOCEOHO JICKOBH, IMOjeUHE COLUO-IeMorpadcke
KapaKTePUCTUKE W KOMOPOHMIUTETH KOJ JICYCHHUX OOJICCHHWKA, TPU YEeMy je YTHIIQ]
amjoZapoHa 3HayajaH, JOMHHAHTaH Yy OJHOCY Ha Jpyre JIGKOBE M HE3aBHCTaH O] JAPYTUX
YHHUJIALA.
2. KoHsymupame ankoxojia HEpEIOBHO WM Y MMM KOJMYMHAMA TPE XOCHHUTATH3aIlNje
NPEJCTaBJbalI0 j¢ Haj3HAYAjHUJU HE3aBHCHU (PAKTOP PH3UKA 32 XEMaTOTOKCHYHOCT KOII
MCIUTAHWKA JICYCHUX Ha KapauoJiomkoM onebery K1 Kparyjesair.
3. Craructnuku 3Ha4ajHO Behu Opoj manujeHara cy OWiHM Myniay y TPYIU CIIydaj Y OJHOCY
Ha KbUMa MEUYOBAaHE KOHTPOJIE, IITO YKa3zyje Ja je MYIICHE MPEno3HAaTO Kao CTAUCTHYKH
3HauyajaH (paKkTOpU pU3MKA 3a JIE3H]Y jeTpe.
4. Benuku Opoj manMjeHaTa KOjU Cy y4YECTBOBAIM Yy HAIlleM HCTPAXHWBAaly UMAlU Cy U
r0ja3HOCT M YJITPa3BYYHO BEPHU(PHKOBAHY MACHYy jeTpy, IITO j€ YKa3WBajO Ha IOCTOjambe
HEaJIKOXO0JIHE MacHe 0OJIECTH jeTpe, Koja HHje MPOy3pOKOBaHa KOH3YMUPameM ankoxoia Beh
j€ UBpCTO MOBe3aHa ca MPEKOMEPHOM TEJIECHOM TE€XKHHOM.
5. Bpcta m TexxmHa TpPUMApHOT KapAHOBACKYJIapHOT 000JpeHa Kao IITO je KOpOHapHA
0oJiecT, apuTMHja arcoayTa Wik MOCTOjalke KoMOpOouauTeTa, moehara pusuk 3a omreheme
JeTpe, YIIaBHOM YIPY)KEHO ca OCTaJluM MPUCYTHUM (pakropuma puzuka Ha KnmHuim 3a
KapAHOJIOTH]y.
6. IManujentu ca BenmukuM OpojeM komopoOuauTtera, mrto je nporemeHo CCI ckopom, cy
MMaJii 3HauajHo Behu pu3uK 3a omreheme jeTpe, He3aBUCHO 01 APYTuX (pakTopa pu3uKa.
7. Hame wucTpaxuBame je MOKa3zalo Ja Cy TpHU JieKa, amjoAdapoH, €HOKCAllapuH U
aTOpBACTaTHH MOKa3aJld YUBPCTY MOBE3aHOCT ca HOBOHACTAIUM, aKyTHUM oIuTehemeM jeTpe.
8 PesynTaTm Hamier MCTpakuBama IMOKa3yjy /a j€ MpUMeHa MapeHTepaiHe Gopmysaiuje
amMjoJapoHa IpeIcTaBsbajia MPUMApHU PU3HK 32 JIE3U]Y JeTpe.
9. MetdopMuH je y HallleM UCTPaKMBamby MOKA3a0 HE3aBUCHO U MPOTEKTHBHO JI€jCTBO HA
jetpy.
10. Ilpouena y3pouHocTH Jeka 3a omTehewme jeTpe y TIpynu ciayyaj Kopuirhemem

CIOMS/RUCAM CcKOpHUHT cHCTeMa je T0JaTHO MOTBPMIa HaJla3e.
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11. V nonynauuju mnamyjeHara JIeYeHMX Ha KapauojomkoMm oxaesbemy KI[ Kparyjesar,
CpOuja 3abenexeHa XEMAaTOTOKCHMYHOCT YApPYKEHa ca YHoTpeOOM amMjolapoHa MHOTO je
yemrhe moBe3zana ca Wild type Val/Val (T/T) SOD2 HemyTupaHuM T'€HOTHIIOM, JOK j&
BapujantHu anen Ala/Ala (CC) w/mmm Ala/Val (TC) SOD2 mnpemno3HaT Kao MPOTEKTUBHHU
yrHuian 3a DILI y3pokoBan amjogapoHOM

12. Ha ocnoBy ROC kpuBe CEH3UTHBHOCTU W CHEIH(PUIHOCTH, KOHCTPYHCAHE HA OCHOBY
Bpeanocty OTC-a u Ky4HHX KHCelMHA HCIUTaHUKa Moryhe je audepeHuupaTd TUI

omrehema jeTpe (XenaTorenyaapHo, X0JIECTaTCKO, MEIIOBUTO OmITehemhe)
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CKPAREHHUIIE

SOD2- superoxide dismutase 2

DEA- desethylamiodarone

SA — sinoatrial

AV - atrioventricular

VT- ventricular tachycardia
WPW-Wolff-Parkinson-White

PSVT- paroxysmal supraventricular tachycardia

ICD- implantable cardiac defibrillator

EF- ejection fraction

AF-atrial fibrillation

DILI- drug -induced liver injury

CABG- Coronary Artery Bypass Grafting

OAK-oral anticoagulants

NSAIL-non steroidal anti inflammatory

HIV — human imunodeficiensy virus

CAJl — CjenumeHe amepuyke ApiKaBe

CNS - Cental nervous system

RUCAM - Roussel Uclaf Causality Assessment Method
CIOMS/RUCAM score- Council for International Organizations
of Medical Scientists/ Roussel Uclaf Causality Assessment
Method score

GPX- glutathione peroxidase

DRESS — drug reaction with eosinophilia and systemic symp-
toms

EB — Epstein Barr

ALT - alanine aminotransferase

ALP — alkaline phosphatase

ULN — upper limit of normal

M&V — Maria & Vitorino

CDS - clinical dignostic scale

DLST-dIst drug lymphocyte stimulation test

DILIN — drug induced liver injury network

LTT — lymphocyte transformation test

LMT - leukocyte migration test

TNF — tumor necrosis factor

FDA - food and drug association

PT — prothrombin time

INR — international normalized ratio

GGT - gamma-glutamyl transferase

OTC- ornithine carbamoyl transferase

GIT — gastrointestinal tract

NAD(P) — nicotinamide adenine dinucleotide (phosphate)
DDD - defined daily dose

AST — aspartate aminotransferase

TBA- total bile acids

ELISA — enzyme-linked immunosorbent assay

JIHK — ne3okcuprnOOHyKJIEHHCKa KUCSITHHA

ATC — anatomical therapeutic chemical classification system
EKT — enexrpokapauorpaduja

proBNP — pro Brain natriuremic peptide

CT — computerised tomography

MSCT — multi-slice computed tomography

MRI — magnetic resonance imaging

ERCP — endoscopic retrogade cholangiopancreatography
KII — KJIMHUYKY LieHTap

ROC — Receiver operating chaacteristic

SD - standard deviation

OMI — octeomyckyinapHa rpaha

STEMI- st elevation myocardial infarction

NSTEMI- non st elevation myocardial infarction

Sl — cpuyana uHCY U] CHIITja

DM - diabetes mellitus

CCl- charlson comorbidity index

ACE - angiotensin converting enzyme

LDH - lactate dehydrogenase

CPK — creatine phosphokinase

CRP — C reactive prot

120



7.0. INTEPATYPA:

. Goldschlager N, Epstein AE, Naccarelli GV, Olshansky B, Singh B, Collard HR, et al. A
practical guide for clinicians who treat patients with amiodarone. Heart Rhythm 2007;
4(9):1250-1259.

. Nasser M, Larsen TR, Waanbah B, Sidigi I, McCullough PA. Hyperacute drug-induced
hepatitis with intravenous amiodarone: case report and review of the literature. Drug Healthc
Patient Saf 2013; 5:191-98.

. Uni¢-Stojanovi¢ D, Babi¢ S, Jovi¢ M, Radak B. Terapija postoperativne atrijalne fibrilacije.
Medicinska istrazivanja 2012; 46(2):16—24.

. Rhodes A, Eastwood JB, Smith SA. Early acute hepatitis with parenteral amiodarone: a toxic
effect of the vehicle? Gut 1993; 34(4):565-566.

. Kazi¢ T, Ostoji¢c M. Klinicka kardiovaskularna farmokologija. 5 izdanje. Beograd: Integra;
2009.

. American Heart Association. 2005 American Heart Association Guidelines for Cardiopulmo-
nary Resuscitation and Emergency Cardiovascular Care Part 7.3: Management of Sympto-
matic Bradycardia and Tachycardia. Circulation 2005;112:1V-67-I1V-77. DOI:
10.1161/CIRCULATIONAHA.105.166558

. Roy D, Talajic M, Dorian P, Connolly S, Eisenberg MJ, Green M, et al. Amiodarone to
prevent recurrence of atrial fibrillation. Canadian Trial of Atrial Fibrillation Investigators. N
Engl J Med 2000; 342(13): 913-920.

. Goldschlager N, Epstein AE, Naccarelli G, Olshansky B, Singh B. Practical guidelines for
clinicians who treat patients with amiodarone. Practice Guidelines Subcommittee, North
American Society of Pacing and Electrophysiology. Arch Intern Med 2000; 160(12):1741—
1748.

. Slavik RS. Intravenous amiodarone for acute pharmacological conversion of atrial fibrillation
in the emergency department. CJEM 2002; 4(6):414-20.

10.Lahbabi M, Agodad N, Ibrahimi A, Lahlou M, Agodad H. Acute hepatitis secondary to

parenteral amiodarone does not preclude subsequent oral therapy. World J Hepatol 2012;
4(6):196-98.

11.Souney PF, Cooper WD, Cushing DJ. PM101: intravenous amiodarone formulation changes

can improve medication safety. Expert Opin Drug Saf 2010; 9(2):319-333.

12.Guarnieri T, Nolan S, Gottlieb SO, Dudek A, Lowry DR. Intravenous amiodarone for the

preventionof atrial fibrillation after open heart surgery: the Amiodarone Reduction in Coro-
nary Heart (ARCH) trial. J Am Coll Cardiol 1999;34(2): 343-347.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldschlager%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naccarelli%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olshansky%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Collard%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=17765636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10738049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Talajic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10738049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dorian%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10738049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10738049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisenberg%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10738049
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10738049

13.Puli SR, Fraley MA, Puli V, Kuperman AB, Alpert MA. Hepatic cirrhosis caused by low-
dose oral amiodarone therapy. Am J Med Sci 2005; 330(5):257-61.

14.Aravanis C. Acute thrombophlebitis due to IV use of amiodarone. Chest 1982; 82(4): 515—
516.

15.Scheiman MM, Levine JH, Cannom DS, Friehling T, Kopelman HA, Chilson DA, et al.
Dose-ranging study of intravenous amiodarone in patients with life-threatening ventricular
tachyarrhythmias. The intravenous amiodarone multicenter investigators group. Circulation
1995; 92(11): 3264-72.

16.Levine JH, Massumi A, Scheinman MM, Winkle RA, Platia EV, Chilson DA, et al. Intrave-
nous amiodarone for recurrent sustained hypotensive ventricular tachyarrhythmias. Intrave-
nous Amiodarone Multicenter Trial Group. J Am Coll Cardiol 1996; 27(1): 67-75.

17.Chang CC, Petrelli M, Tomashefski Jr JF, McCullough AJ. Severe intrahepatic cholestasis
caused by amiodarone toxicity after withdrawal of the drug: a case report and review of the
literature. Arch Pathol Lab Med 1999; 123(3):251-56.

18.Gluck N, Fried M, Porat R. Acute amiodarone liver toxicity likely due to ischemic hepatitis.
Isr Med Assoc J 2011; 13(12):748-752.

19.Van Herendael H, Dorian P. Amiodarone for the treatment and prevention of ventricular
fibrillation and ventricular tachycardia. Vasc Health Risk Manag 2010; 6: 465-72.

20.Vorperian VR, Havighurst TC, Miller S, January CT. Adverse effects of low dose
amiodarone: a meta-analysis. Journal of the American College of Cardiology 1997; 30(3):
791-798.

21.Hashmi A, Keswani NR, Kim S, Graham DY. Hepatic dysfunction in patients receiving
intravenous amiodarone. Southern medical journal 2016; 109(2):83.

22.Santangeli P, Di Biase L, Burkhardt JD, Bai R, Mohanty P, Pump A, Natale A. Examining
the safety of amiodarone. Expert Opin Drug Saf 2012; 11(2): 191-214.

23.Vueeli¢ B. Gatstroenterologija i hepatologija. Zagreb: Medicinska naklada; 2002.

24.Kukavica D. Antituberculotic -induced liver dysfunction. Pneumon 2004; 41: 59-63.

25.Gonzalez Galilea A, Garcia Sanchez MV, la Mata Garcia M, Mifio Fugarolas G. Early-onset
acute toxic hepatitis induced by intravenous amiodarone administration. Gastroenterol
Hepatol 2002; 25(6): 392-4.

26.Andrade RJ, Lucena MI, Ferniandez MC, Vega JL, Garcia-Cortés M, Casado M, et al.

Cholestatic hepatitis related to use of irbesartan: a case report and a literature review of angi-

122



otensin Il antagonist- associated hepatotoxicity. Eur J Gastroenterol Hepatol 2002; 14(8):
887-90.

27.Braun JS, Geiger R, Wehner H, Schaffer S, Berger M. Hepatitis caused by antidepressive
therapy with maprotiline and opipramol. Pharmacopsychiatry 1998; 31(4): 152-5.

28.Lucena MI, Carvajal A, Andrade RJ, Velasco A. Antidepressant-induced hepatotoxicity.
Expert Opin Drug Saf 2003; 2(3): 249-62.

29.Chalasani N, Fontana RJ, Bonkovsky H L, Watkins PB, Davern T, Serrano J, et al. Causes,
clinical features, and outcomes from a prospective study of drug-induced liver injury in the
United States. Gastroenterology 2008 ; 135(6): 1924-34.

30.Pollmacher T, Haack M, Schuld A, Kraus T, Hinze-Selch D. Effects of antipsychotic
drugs on cytokine networks. J Psychiatr Res 2000;34(6):369-82.

31.Hoek J, Pastorino J. Ethanol, oxidative stress and cytokine-induced liver cell injury.
Alcohol 2002; 27(1): 63-8.

32.DeSanty KP, Amabile CM. Antidepressant-induced liver injury. Ann Pharmacother 2007;
41(7):1201-11.

33.Meier Y, Cavallaro M, Roos M, Pauli-Magnus C, Folkers G, Meier PJ, Fattinger K. Inci-
dence of drug-induced liver injury in medical inpatients. Eur J Clin Pharmacol 2005; 61(2):
135-43.

34.Bjérnsson E, Olsson R. Suspected drug-induced liver fatalities reported to the WHO data-
base. Dig Liver Dis 2006; 38(1): 33-8.

35.Andrade RJ, Lucena MI, Fernandez MC, Pelaez G, Pachkoria K, Garcia-Ruiz E, et al. Drug-
induced liver injury: an analysis of 461 incidences submitted to the Spanish registry over a
10-year period. Gastroenterology 2005; 129(2): 512-521.

36.Motola D, Vargiu A, Leone R, Cocci A, Salvo F, Ros B, et al. Hepatic adverse drug reac-
tions: a case/non-case study in Italy. Eur J Clin Pharmacol 2007; 63(1): 73-79.

37.Wai CT, Tan BH, Chan CL, Sutedja DS, Lee YM, Khor C, Lim SG. Drug-induced liver
injury at an Asian center: a prospective study. Liver Int 2007; 27(4): 465-474

38.Vuppalanchi R, Liangpunsakul S, Chalasani N. Etiology of new-onset jaundice: how often is
it caused by idiosyncratic drug-induced liver injury in the United States?.Am JGastroenterol
2007; 102(3): 558-562.

39.Sgro C, Clinard F, Ouazir K, Chanay H, Allard C, Guilleminet C, et al. Incidence of
drug-induced hepatic injuries: a French population-based study. Hepatology 2002; 36(2):
451-455.

123


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sgro%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12143055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinard%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12143055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ouazir%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12143055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chanay%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12143055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12143055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guilleminet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12143055

40.De Valle MB, Av Klinteberg V, Alem N, Olsson R, Bjérnsson E. Drug-induced liver injury
in a Swedish University hospital out-patient hepatology clinic. AlimentPharmacol Ther 2006;
24(8): 1187-1195.

41.Regev A. Drug-induced liver injury and drug development: industry perspective.Semin Liver
Dis 2014;34(2): 227-39.

42.Bjornsson E. Review article: drug-induced liver injury in clinical practice. Aliment
Pharmacol Ther 2010;32(1): 3-13.

43.Lee WM, Senior JR. Recognizing drug-induced liver injury: current problems, possible
solutions.Toxicol Pathol 2005;33(1): 155-64.

44.1.ee WM. Drug-induced hepatotoxicity.N Engl J Med 2003;349(5): 474-85.

45.Chang CY, Schiano TD. Review article: drug hepatotoxicity. Aliment Pharmacol Ther 2007;
25(10): 1135-1151.

46.Andrade RJ, Robles M, Fernandez-Castafier A, Lopez-Ortega S, Lopez-Vega MC, Lucena
MI. Assessment of drug-induced hepatotoxicity in clinical practice: a challenge for gastroen-
terologists.World J Gastroenterol 2007;13(3): 329-40.

47.Lucena MI, Garcia-Cortes M, Cueto R, Lopez-Duran J, Andrade RJ. Assessment of drug-
induced liver injury in clinical practice. Fundam Clin Pharmacol 2008; 22(2):141-58.

48.Teschke R, Schwarzenboeck A, Hennermann KH. Causality assessment in hepatotoxicity by
drugs and dietary supplements. Br J Clin Pharmacol 2008; 66 (6): 758—766.

49.Andrade RJ, Robles M, Ortiz N, Lucena MI. Rechallenge in hepatotoxicity: proof of concept
or therapeutic accident?. Rev Esp Enferm Dig 2008;100(5): 255-8.

50.Hussaini SH, Farrington EA. Idiosyncratic drug-induced liver injury: an overview. Expert
Opin Drug Saf 2007; 6(6): 673-84.

51.Teschke R, Wolff A, Frenzel C, Schwarzenboeck A, Schulze J, Eickhoff A. Drug and herb
induced liver injury: Council for International Organizations of Medical Sciences scale for
causality assessment. World J Hepatol 2014; 6(1): 17-32.

52.0stapowicz G, Fontana RJ, Schiedt FV, Larson A, Davern TJ, Han SH, et al. Results of a
prospective study of acute liver failure at 17 tertiary care centers in the United States. Ann
Intern Med 2002; 137(12): 947-54.

53.Miljkovic MM, Dobric S, Dragojevic-Simic V. Consistency between causality assessments
obtained with two scales and their agreement with clinical judgments in hepatotoxicity.
Pharmacoepidemiol Drug Saf 2011; 20(3): 272-285.

124


https://www.ncbi.nlm.nih.gov/pubmed/?term=Schi%C3%B8dt%20FV%5BAuthor%5D&cauthor=true&cauthor_uid=12484709

54.Danan G. Causality assessment of drug-induced liver injury. Hepatology Working Group. J
Hepatol 1988; 7(1): 132-136.

55.Tujios S, Fontana RJ. Mechanisms of drug-induced liver injury: from bedside to bench. Nat
Rev Gastroenterol Hepatol 2011;8(4):202-11.

56.Rivkees SA. 63 Years and 715 days to the “ boxed warning ” : unmasking of the
propylthiouracil problem . Int J Pediatr Endocrinol 2010 ; 2010.pii: 658267

57.Koch L.Therapy: propylthiouracil use associated with severe hepatotoxicity in children. Nat
Rev Endocrinol 2010 ; 6(8): 416.

58.Strader DB , Navarro VJ , Seeff LB . Hepatotoxicity of herbal preparation . In: Boyer TD,
Mann M, Sanyal AJ (eds). Zakim & Boyer’s Hepatology , 6th edn. Philadelphia, PA: W.B.
Saunders; 2012. p. 462 — 75.

59.Lewis JH . Drug-induced liver injury throughout the drug development life cycle: where we
have been, where are we now, and where we are headed. Perspectives of a clinical
hepatologist . Pharm Med 2013 ; 27(3): 165 —91..

60.Kaplowitz N, De Leve LD. Drug-Induced Liver Disease. 3rd edn. Waltham MA: Academ-
ic press; 2013.

61.Lucena MI, Andrade RJ, Fernandez MC, Pachkoria K, Pelaez G, Duran JA, et al. Determi-
nants of the clinical expression of amoxicillin-clavulanate hepatotoxicity: a prospective series
from Spain. Hepatology 2006; 44(4): 850-856.

62.Maddrey WC. Drug-induced hepatotoxicity: 2005. J Clin Gastroenterol 2005; 39(4 Suppl 2):
S83-S89.

63.Russo MW, Galanko JA, Shrestha R, Fried MW, Watkins P. Liver transplantation for acute
liver failure from drug induced liver injury in the United States. Liver Transpl 2004; 10(8):
1018-1023.

64.Shapiro MA, Lewis JH. Causality assessment of drug-induced hepatotoxicity: promises and
pitfalls. Clin Liver Dis 2007; 11(3): 477-505.

65.Huang YS, Su WJ, Huang YH, Chen CY, Chang FY, Lin HC, Lee SD. Genetic polymor-
phisms of manganese superoxide dismutase, NAD(P)H:quinone oxidoreductase, glutathione
S-transferase M1 and T1, and the susceptibility to drug-induced liver injury. J Hepatol 2007;
47(1): 128-134.

66.Huang YS, Chern HD, Su WJ, Wu JC, Chang SC, Chiang CH, Chang FY, Lee SD. Cyto-
chrome P450 2E1 genotype and the susceptibility to antituberculosis drug-induced hepatitis.
Hepatology 2003; 37(4): 924-930.

125



67.Stewart JD, Horvath R, Baruffini E, Ferrero I, Bulst S, Watkins PB, et al. Polymerase y gene
POLG determines the risk of sodium valproate-induced liver toxicity. Hepatology 2010;
52(5): 1791-1796.

68.Lucena MI, Garcia-Martin E, Andrade RJ, Martinez C, Stephens C, Ruiz JD, et al. Mito-
chondrial superoxide dismutase and glutathione peroxidase in idiosyncratic drug-induced liv-
er injury. Hepatology 2010; 52(1): 303-312.

69.Lammert C, Einarsson S, Saha C, Niklasson A, Bjornsson E, Chalasani N. Relationship
between daily dose of oral medications and idiosyncratic drug-induced liver injury: search for
signals. Hepatology 2008; 47(6): 2003-2009.

70.Lee BH, Koh WJ, Choi MS, Suh GY, Chung MP, Kim H, Kwon OJ. Inactive hepatitis B
surface antigen carrier state and hepatotoxicity during antituberculosis chemotherapy. Chest
2005; 127(4): 1304-1311.

71.Nufiez M. Hepatotoxicity of antiretrovirals: incidence, mechanisms and management. J
Hepatol 2006; 44(1 Suppl): S132-S139.

72.Tarantino G, Conca P, Basile V, Gentile A, Capone D, Polichetti G, Leo E. A prospective
study of acute drug-induced liver injury in patients suffering from non-alcoholic fatty liver
disease. Hepatol Res 2007; 37(6): 410-415.

73.Larson AM, Polson J, Fontana RJ, Davern TJ, Lalani E, Hynan LS, et al. Acetaminophen -

induced acute liver failure: results of a United States multicenter, prospective study.
Hepatology 2005; 42(6): 1364-1372.

74.Giannini EG, Testa R, Savarino V. Liver enzyme alteration: a guide for clinicians. CMAJ
2005; 172 (3): 367-379.

75.Navarro VJ, Senior JR. Drug-related hepatotoxicity. N Engl J Med 2006; 354 (7): 731-739.

76.Holt MP, Ju C. Mechanisms of drug-induced liver injury. AAPS J 2006; 8(1): E48—E54.

7'7.Chalasani NP, Hayashi PH, Bonkovsky HL, Navarro VJ, Lee WM, Fontana RJ, et al. ACG

Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury.
Am J Gastroenterol 2014;109(7):950-66.

78.Norris W, Paredes AH, Lewis JH. Drug-induced liver injury in 2007. Curr Opin
Gastroenterol 2008; 24(3): 287-297.

79.Carey EJ, Vargas HE, Douglas DD, Balan V, Byrne TJ,Harrison ME, Rakela J. Inpatient
admissions for drug-induced liver injury: results from a single center. Dig Dis Sci 2008;
53(7): 1977-1982.

126


https://www.ncbi.nlm.nih.gov/pubmed/?term=Larson%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16317692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16317692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fontana%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=16317692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davern%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=16317692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lalani%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16317692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynan%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=16317692

80. Norris S. Drug- and toxin-induced liver disease. In: Bacon BR, O’Grady JG, Kinkhabwala
M, Schilsky ML. Comprehensive clinical hepatology. 2nd ed. St. Louis: Moshy, 2006: 497—
516.

81.Danan G, Benichou C. Causality assessment of adverse reactions to drugs: I. A novel method
based on the conclusions of international consensus meetings: application to drug-induced
liver injuries. J Clin Epidemiol 1993;46(11): 1323-30.

82.Bénichou C. Criteria of drug-induced liver disorders. Report of an international consensus
meeting. J Hepatol 1990; 11(2): 272-276.

83.Aithal GP, Watkins PB, Andrade RJ, Larrey D, Molokhia M, Takikawa H, et al. Case defini-
tion and phenotype standardization in drug-induced liver injury. Clin Pharmacol Ther 2011;
89(6): 806-815.

84.Benichou C, Danan G. A new method for drug causality assessment: RUCAM. In: Benichou
C, ed. Adverse drug reactions. A practical guide to diagnosis and management. Chichester:
John Wiley & Sons Ltd 1994; 277-287.

85.Andrade RJ, Lucena MI, Kaplowitz N, Garcia-Munoz B, Borraz Y, Pachkoria K, et al.
Outcome of acute idiosyncratic drug-induced liver injury: Long-term follow-up in a hepato-
toxicity registry. Hepatology 2006; 44(6): 1581-1588.

86.Chitturi S, Farrell GC. Drug-induced liver disease. In: Schiff ER, Sorrell MF, Maddrey WC.
Schiff’s diseases of the liver. 9th ed. Tokyo: Lippincott Williams & Wilkins, 2003: 1059—
1127.

87.Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A method for estimat-
ing the probability of adverse drug reactions.Clin Pharmacol Ther 1981;30(2): 239-45.

88.Garcia-Cortés M, Lucena MI, Pachkoria K, Borraz Y, Hidalgo R, Andrade RJ, et al. Evalua-
tion of Naranjo adverse drug reactions probability scale in causality assessment of drug-
induced liver injury. Aliment Pharmacol Ther 2008;27(9): 780-9.

89.Maria VA , Victorino RM . Development and validation of a clinical scale for the diagnosis
of drug-induced hepatitis. Hepatology 1997; 26(3): 664 — 9 .

90.Aithal GP, Rawlins MD, Day CP. Clinical diagnostic scale: a useful tool in the evaluation of
suspected hepatotoxic adverse drug reactions. J Hepatol 2000; 33(6): 949-952.

91.Lucena MI, Camargo R, Andrade RJ, Perez-Sanchez CJ, Sanchez de la Cuesta F. Comparison
of two clinical scales for causality assessment in hepatotoxicity. Hepatology 2001;
33(1):123-130.

127



92.Kaplowitz N. Causality assessment versus guilt-by association in drug hepatotoxicity.
Hepatology 2001; 33(1): 308-310.

93.Watanabe M, Shibuya A. Validity study of a new diagnostic scale for drug-induced liver
injury in Japan — comparison with two previous scales.Hepatol Res 2004;30(3):148-154.

94.Arimone Y, Miremont-Salamé G, Haramburu F, Molimard M, Moore N, Fourrier-Réglat A,
Bégaud B. Inter-expert agreement of seven criteria in causality assessment of adverse drug
reactions. Br J Clin Pharmacol 2007; 64(4): 482-288.

95.Miljkovic MM, Dobric S, Dragojevic-Simic V. Accuracy and reproducibility of two scales in
causality assessment of unexpected hepatotoxicity. J Clin Pharm Ther 2012; 37(2): 196-203.

96.Galan MV, Potts JA, Silverman AL, Gordon SC. The burden of acute nonfulminant drug-
induced hepatitis in a United States tertiary referral center. J Clin Gastroenterol 2005;39(1):
64-67.

97.Fontana RJ, Seeff LB, Andrade RJ, Bjornsson E, Day CP, Serrano J, Hoofnagle JH. Stand-
ardization of nomenclature and causality assessment in drug - induced liver injury: summary
of a clinical research workshop. Hepatology 2010; 52(2): 730-742.

98.Agarwal VK, McHutchison JG, Hoofnagle JH; Drug-Induced Liver Injury Network. Im-
portant elements for the diagnosis of drug-induced liver injury. Clin Gastroenterol Hepatol
2010; 8(5): 463-470.

99.Lewis JH, Larrey D, Olsson R, Lee WM, Frison L, Keisu M. Utility of the Roussel Uclaf
Causality Assessment Method (RUCAM) to analyze the hepatic findings in a clinical trial
program: evaluation of the direct thrombin inhibitor ximelagatran. Int J Clin Pharmacol Ther
2008; 46(7): 327-39.

100. Rockey DC, Seeff LB, Rochon J, Freston J, Chalasani N, Bonacini M, et al. Causality
assessment in drug-induced liver injury using a structured expert opinion process: compari-
son to the Roussel-Uclaf causality assessment method. Hepatology 2010; 5(6): 2117-2126.

101. Rochon J, Protiva P, Seeff L, Fontana RJ, Liangpunsakul S, Watkins PB, et al.
Reliability of the Roussel Uclaf Causality Assessment Method for assessing causality in
drug-induced liver injury. Hepatology 2008; 48(4): 1175-1183.

102. Papay JI, Clines D, Rafi R, Yuen N, Britt SD, Walsh JS, Hunt CM. Drug-induced
liver injury following positive drug rechallenge. Regul Toxicol Pharmacol 2009; 54(1): 84—
90.

103. Pichler WJ, Tilch J. The lymphocyte transformation test in the diagnosis of drug
hypersensitivity. Allergy 2004; 59(8): 809—-820.

128


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fontana%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seeff%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andrade%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bj%C3%B6rnsson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Day%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serrano%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20564754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoofnagle%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=20564754

104. Takikawa H, Takamori Y, Kumagi T, Onji M, Watanabe M, Shibuya A, et al. As-
sessment of 287 Japanese cases of drug induced liver injury by the diagnostic scale of the In-
ternational Consensus Meeting. Hepatol Res 2003; 27(3): 192-195.

105. Merk HF. Diagnosis of drug hypersensitivity: lymphocyte transformation test and
cytokines. Toxicology 2005; 209(2): 217-220.
106. Usui K, Oda Y, Kubota R, Negishi K, Uno K, Tsunematsu S, et al. Clinical applica-

tion of the leukocyte migration test and new diagnostic criteria for identifying causative
agents in patients with drug-inducedliver injury. Hepatogastroenterology 2007; 54(78): 1752-
1757.

107. Murata H, Shimizu Y, Okada K, Higuchi K, Watanabe A. Detection and analysis of
intracytoplasmic cytokines in peripheral blood mononuclear cells in patients with drug-
induced liver injury. J Hepatol 2003; 38(5): 573-582.

108. Lee WM. Drug-induced hepatotoxicity. N Engl J Med 1995; 333(17): 1118-1127.

109. Kaplowitz N, De Leve LD. Drug-induced liver disease, 1%ed. New York: Informa
Healthcare, 2003: 227-242 109.

110. Zimmerman HJ. Hepatotoxicity: The adverse effects of drugs and other chemicals on
the liver. 2nd ed. Philadelphia: Lippincott Williams & Wilkins, 1999: 428-433

111. Vuppalanchi R, Teal E, Chalasani N. Patients with elevated baseline liver enzymes do
not have higher frequency of hepatotoxicity from lovastatin than those with normal baseline
liver enzymes. Am J Med Sci 2005; 329(2): 62-65

112. Babatin M, Lee SS, Pollak PT. Amiodarone hepatotoxicity. Curr Vasc Pharmacol
2008; 6(3): 228-236.

113. Rao U, Agarwal A. Amiodarone-induced acute hepatotoxicity. Eur J Clin Pharmacol
2012; 68: 449-50.

114. Ben Chaabane N, Hellara O, Safer L, Melki W, Bdioui F, Zakhama A, Saffar H.
Cirrhosis with increased density of the liver: amiodarone-induced hepatotoxicity. Tunis Med
2012; 90: 487-8.

115. Chan AL, Hsieh HJ, Hsieh YA, Lin SJ. Fatal amiodarone-induced hepatotoxicity: a
case report and literature review. Int J Clin Pharmacol Ther 2008; 46: 96-101.

116. Krijt J, Sokolova J, Jesina P, Dvotakova L, Reboun M, Brennerova K, et al. Activity
of the liver enzyme ornithine carbamoyltransferase (OTC) in blood: LC-MS/MS assay for
non-invasive diagnosis of ornithine carbamoyltransferase deficiency. Clin Chem Lab Med
2017; 55(8): 1168-1177.

129


https://www.ncbi.nlm.nih.gov/pubmed/?term=Krijt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28107167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sokolov%C3%A1%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28107167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Je%C5%A1ina%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28107167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dvo%C5%99%C3%A1kov%C3%A1%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28107167
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C5%98eboun%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28107167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brennerov%C3%A1%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28107167

117. Pellicoro A, Faber KN. Review article:
The function and regulation of proteins involved in bile
salt biosynthesis and transport.Aliment Pharmacol Ther 2007;26 Suppl 2:149-60.

118. Hylemon PB, Zhou H, Pandak WM, Ren S, Gil G, Dent P. Bile acids as regulatory
molecules.J Lipid Res 2009;50(8):1509-20.

119. Trauner M, Claudel T, Fickert P, Moustafa T, Wagner  M.Bile ac-
ids as regulators of hepatic lipid and glucose metabolism.Dig Dis 2010;28(1):220-4.

120. Cataldi A, Gonella D, Robutti N, Siri M, Buonocore S, Odetti P. Hepatotoxicity after
intravenous amiodarone. Aging Clin Exp Res 2008; 20(6): 593-6.

121. Serviddio G, Bellanti F, Giudetti AM, Gnoni GV, Capitanio N, Tamborra R, et al.
Mitochondrialoxidativestress and

respiratorychaindysfunctionaccountforlivertoxicityduringamiodaronebutnotdronedaroneadmi
nistration.FreeRadic Biol Med2011;51(12): 2234-42.

122. Zaeemzadeh N, Hemmati A, Arzi A, Jalali M, Rashidi I.Protective Effect of Caffeic
Acid Phenethyl Ester (CAPE) on Amiodarone-Induced Pulmonary Fibrosisin Rat.lran J
Pharm Res 2011;10(2):321-8.

123. Trivier JM, Pommery N, Lhermitte M.Antioxidant defence capacity modulation of

two human cell lines by amiodarone and desethylamiodarone.Toxicol In Vitro
1997;11(3):209-16.

124, Pollak PT, Shafer SL. Use of population modeling to define rational monitoring of
amiodarone hepatic effects. Clin Pharmacol Ther 2004; 75(4): 342-351.
125. Kim SH, Kim SH, Lee JH, Lee BH, Yoon HJ, Shin DH, et al. Superoxide dismutase

gene (SOD1, SOD2, and SOD3) polymorphisms and antituberculosis drug-induced hepatitis.
Allergy Asthma Immunol Res 2015; 7(1): 88-91.

126. Geng R, Chen Z, Zhao X, Qiu L, Liu X, Liu R, et al.Oxidative stress-related genetic
polymorphisms are associated with the prognosis of metastatic gastric cancer patients treated
with epirubicin, oxaliplatin and 5-fluorouracil combination chemotherapy. PLoS One
2014;9(12):e116027.

127. Bissell DM, Gores GJ, Laskin DL, Hoofnagle JH. Drug-induced liver injury: mecha-
nisms and test systems. Hepatology 2001; 33(4): 1009-1013.

128. Bryant AE 3", Dreifuss FE. Valproic acid hepatic fatalities. I11. U.S. experience since
1986. Neurology 1996; 46(2): 465-4609.

130


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pellicoro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18081658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faber%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=18081658
https://www.ncbi.nlm.nih.gov/pubmed/18081658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hylemon%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandak%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ren%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gil%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dent%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19346331
https://www.ncbi.nlm.nih.gov/pubmed/19346331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trauner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20460915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Claudel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20460915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fickert%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20460915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moustafa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20460915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20460915
https://www.ncbi.nlm.nih.gov/pubmed/20460915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serviddio%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bellanti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giudetti%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gnoni%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capitanio%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tamborra%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21971348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitochondrial+oxidative+stress+and+respiratory+chain+dysfunction+account+for+liver+toxicity+during+amiodarone+but+not+dronedarone+administration

129. 143. McKenzie R, Fried MW, Sallie R, Conjeevaram H, Di Bisceglie AM, Park Y, et
al. Hepatic failure and lactic acidosis due to fialuridine (FIAU), an investigational nucleoside
analogue for chronic hepatitis B. N Engl J Med 1995; 333(17): 1099-1105.

130. Mattar W, Juliar B, Gradus-Pizlo I, Kwo PY. Amiodarone hepatotoxicity in the
context of the metabolic syndrome and right-sided heart failure. J Gastrointestin Liver Dis
2009; 18(4): 419-423.

131. Kum LC, Chan WW, Hui HH, Wong GW, Ho SS, Sanderson JE, et al. Prevalence of
amiodarone-related hepatotoxicity in 720 Chinese patients with or without baseline liver dys-
function. Clin Cardiol 2006; 29(7): 295-299.

132. Simon JB, Manley PN, Brien JF, Armstrong PW. Amiodarone hepatotoxicity simulat-
ing alcoholic liver disease. N Engl J Med 1984; 311(3): 167-172.
133. Lewis JH, Mullick F, Ishak KG, Ranard RC, Ragsdale B, Perse RM, et al.

Histopathologic analysis of suspected amiodarone hepatotoxicity. Hum Pathol 1990; 21(1):
59-67.

134. Lewis JH, Ranard RC, Caruso A, Jackson LK, Mullick F, Ishak KG, et al.
Amiodarone hepatotoxicity: prevalence and clinicopathologic correlations among 104 pa-
tients. Hepatology 1989; 9(5): 679-685.

135. Pollak PT, Bouillon T, Shafer SL. Population pharmacokinetics of long-term oral
amiodarone therapy. Clin Pharmacol Ther 2000; 67(6): 642-652.

136. Ritz Bravo AE, Drewe J, Schlienger RG, Krdhenbiihl S, Pargger H, Ummenhofer W.
Hepatotoxicity during rapid intravenous loading with amiodarone: description of three cases
and review of the literature. Crit Care Med. 2005; 33(1):128-134.

137. Huang X, Yang Y, Zhu J, Gao X, Wang G, Tan H, et al. Clinical applications and
acute hepatotoxicity of intravenous amiodarone. J Int Med Res 2009; 37(6):1928-1936.

138. Pye M, Northcote RJ, Cobbe SM. Acute hepatitis after parenteral amiodarone admin-
istration. Br Heart J 1988; 59(6):690-691.
139. Douros A, Bronder E, Andersohn F, Klimpel A, Thomae M, Sarganas G, Kreutz R,

Garbe E. Drug-induced liver injury: results from the hospital-based Berlin Case-Control Sur-
veillance Study. Br J Clin Pharmacol 2015;79(6):988-99. doi: 10.1111/bcp.12565.

140. Tokushige K, Hashimoto E, Noto H, Yatsuji S, Tobari M, Torii N, et al. Clinical
significance of serum ornithine carbamoyltransferase in patients with non-alcoholic
steatohepatitis. Hepatol Res 2009;39(9):939-43. doi: 10.1111/j.1872-034X.2009.00530.x.

131



141. Lalisang TJ. Serum bile acid: an alternative liver function marker in the obstructive
jaundice patient. Acta Med Indones 2012; 44(3): 233-8.

142. Pachkoria K, Lucena MI, Ruiz-Cabello F, Crespo E, Cabello MR, Andrade RJ, et al.
Genetic polymorphisms of CYP2C9 and CYP2C19 are not related to drug-induced idiosyn-
cratic liver injury (DILI). Br J Pharmacol 2007; 150: 808-815.

143. de Abajo FJ, Montero D, Madurga M, Garcia Rodriguez LA. Acute and clinically
relevant drug-induced liver injury: a population based case-control study. Br J Clin
Pharmacol 2004;58(1):71-80.

144, Dupont WD, Plummer WD Jr.Power and sample size calculations. A review and
computer program. Control Clin Trials 1990;11(2):116-28.

145. Moller S, Bernardi M. Interactions of the heart and the liver. Eur Heart J 2013;
34(36): 2804-11.

146. Yu YC, Mao YM, Chen CW, Chen JJ, Chen J, Cong WM, et al. CSH guidelines for
the diagnosis and treatment of drug-induced liver injury. Hepatol Int 2017; 11(3): 221-41.
147. Kullak-Ublick GA, Andrade RJ, Merz M, End P, Benesic A, Gerbes AL, et al. Drug-
induced liver injury: recent advances in diagnosis and risk assessment. Gut 2017; 66(6):

1154-64.

148. Bjornsson ES.Hepatotoxicity by drugs: the most common implicated agents. Int J Mol
Sci 2016; 17(2): 224.

149. Hahn KJ, Morales SJ, Lewis JH. Enoxaparin-induced liver injury: case report and
review of the literature and FDA Adverse Event Reporting System (FAERS). Drug Saf Case
Rep 2015; 2(1): 17.

150. Massey LV,Juliane IB,Ritzenthaler RJ, Arteel EG. Potential role of the gut/liver/lung
axis in alcohol-induced tissue pathology. Biomolecules 2015; 5(4): 2477-503.

151. European Association For The Study Of The Liver. EASL clinical practical guide-
lines: management of alcoholic liver disease. J Hepatol 2012; 57(2): 399-420.

152. Bertholet N, Winter MR, Cheng DM, Samet JH, Saitz R. How accurate are blood (or
breath) tests for identifying self-reported heavy drinking among people with alcohol depend-
ence?. Alcohol Alcoholism 2014; 49(4): 423-9.

153. Marchesini G, Moscatiello S, Di Domizio S, Forlani G. Obesity-associated liver
disease. J Clin Endokrinol Metab 2008; 93 11 Suppl 1: 74-80.

132



154. Massart, J, Begriche K, Moreau C, Fromenty B. Role of nonalcoholic fatty liver
disease as risk factor for drug-induced hepatotoxicity. J Clin Transl Res 2017; 3(1 Suppl):
212.

155. Targher G, BertoliniL ,Poli F, Rodella S, Scala L, Tessari R, et al. Nonalcoholic fatty
liver disease and risk of future cardiovascular events among type 2 diabetic patients. Diabetes
2005; 54(2): 3541-6.

156. loannou GN, Weiss NS, Boyko EJ, Mozaffarian D, Lee SP. Elevated serum alanine
amionotransferase activity and calculated risk of coronary heart disease in the United States.
Hepatology 2006; 43(5): 1145-51.

157. Targher G, Arcaro G. Non-alcoholic fatty liver disease and increased risk of cardio-
vascular disease. Atherosclerosis 2007; 191(2): 235-40.

158. Tapper EB, Sengupta N, Bonder A. The incidence and outcomes of ischemic hepati-
tis: a systematic review with meta-analysis. Am J Med 2015; 128(12): 1314-21.

159. Yurkovich M, Avina-Zubieta JA, Thomas J, Gorenchtein M, Lacaille D. A systematic
review identifies valid comorbidity indices derived from administrative health data. J Clin
Epidemiol 2015; 68(1): 3-14.

160. Reuben A, Koch DG, Lee WM. Drug-induced acute liver failure: results of a U.S.
multicenter, prospective study. Hepatology 2010; 52(6): 2065-76.

161. Jaiswal P, Attar BM,Yap JE, Devani K, Jaiswal R, Wang Y, Szynkarek R, Patel D,
Demetria M. Acute liver failure with amiodarone infusion: A case report and systematic re-
view. J Clin Pharm Ther 2018; 43(1): 129-33.

162. Hui CK, Yuen MF, Ng IOL, Tsang KW, Fong GC, Lai CL. Low molecular weight
heparin-induced liver toxicity. J Clin Pharmacol 2001; 41(6): 691-4.

163. Arora N, Goldhaber SZ. Anticoagulants and transaminase elevation. Circulation 2006;
113(15): e698-e702.
164. Harrill AH, Roach J, Fier I, Eaddy JS, Kurtz CL, Antoine DJ, et al. The effects of

heparins on the liver: application of mechanistic serum biomarkers in a randomized study in
healthy volunteers. Clin Pharmacol Ther 2012; 92(2): 214-20.

165. Wild SH, Byrne CD. ABC of obesity: risk factors for diabetes and coronary heart
disease. BMJ 2006; 333(7576): 1009-11.

166. Zheng, J, Woo SL, Huu X, Botchlett, R., Chen, L., Huo, Y, et al. Metformin and
metabolic diseases: a focus on hepatic aspects. Front Med 2015; 9(2): 173-86.

133



167. Firneisz G. Non-alcoholic fatty liver disease and type 2 diabetes mellitus: the liver
disease of our age?. World J Gastroenterol 2014; 20(27): 9072-89.

168. Saeedi Saravi SS, Hasanvand A, Shahkarami K, Dehpour AR. The protective poten-
tial of metformin against acetaminophen-induced hepatotoxicity in BALB/C mice. Pharm
Biol 2016; 54(12): 2830-7.

169. Ling S, Shan Q, Liu P, Feng T, Zhang X, Xiang P, et al. Metformin ameliorates
arsenic trioxide hepatotoxicity via inhibiting mitochondrial complex I. Cell Death Dis 2017,
8(11): e3159.

170. Tan S, Vollmar N, Benson S, Sowa JP, Bechmann LP, Gerken G, et al. Liver injury
indicating fatty liver but not serologic NASH marker improves under metformin treatment in
polycystic ovary syndrome. Int J Endocrinol 2015; 2015: 254169.

171. Crowley MJ, Diamantidis CJ, McDuffie JR, Cameron CB, Stanifer JW, Mock CK, et
al. Clinical outcomes of metformin use in populations with chronic kidney disease, conges-
tive heart failure, or chronic liver disease: a systematic review. Ann Intern Med 2017; 166(3):
191-200.

172. Lebovitz RM, Zhang H, Vogel H, Cartwright J Jr. Dionne L, Lu N, et al.
Neurodegeneration, myocardial injury, and perinatal death in mitochondrial superoxide dis-
mutase-deficient mice. Proc Natl Acad Sci U S A 1996;93(18):9782-7.

173. Williams MD, Van Remmen H, Conrad CC, Huang TT, Epstein CJ, Richardson A.
Increased oxidative damage is correlated to altered mitochondrial function in heterozygous
manganese superoxide dismutase knockout mice. J Biol Chem 1998; 273(43):28510-5.

174. Mintymaa P, Siitonen T, Guttorm T, Siily M, Kinnula V, Savolainen ER, Koistinen
P. Induction of mitochondrial manganese superoxide dismutase confers resistance to apopto-
sis in acute myeloblastic leukaemia cells exposed to etoposide. Br J Haematol
2000;108(3):574-81.

175. Huang P, Feng L, Oldham EA, Keating MJ, Plunkett W. Superoxide dismutase as a
target for the selective killing of cancer cells. Nature. 2000; 407(6802):390-5.
176. Sutton A, Khoury H, Prip-Buus C, Cepanec C, Pessayre D, Degoul F. The Alal6Val

genetic dimorphism modulates the import of human manganese superoxide dismutase into rat
liver mitochondria. Pharmacogenetics 2003; 13(3):145-57.

177. Akimoto AK, Miranda-Vilela AL, Alves PC, Pereira LC, Lordelo GS, Hiragi Cde O,
et al. Evaluation of gene polymorphisms in exercise-induced oxidative stress and damage.
Free Radic Res 2010;44(3):322-31. doi: 10.3109/10715760903494176.

134



178. Sutton A, Imbert A, Igoudjil A, Descatoire V, Cazanave S, Pessayre D, Degoul F. The
manganese superoxide dismutase Alal6Val dimorphism modulates both mitochondrial im-
port and mRNA stability. Pharmacogenet Genomics 2005;15(5):311-9.

179. Caple F, Williams EA, Spiers A, Tyson J, Burtle B, Daly AK, et al. Inter-individual
variation in DNA damage and base excision repair in young, healthy non-smokers: effects of
dietary supplementation and genotype. Br J Nutr 2010;103(11):1585-93. doi:
10.1017/S0007114509993540.

180. Sampson KJ, Kass RS. Antiarrhythmic drugs. In, Brunton LL, Chabner BA,
Knollman BC, eds. Goodman & Gilman’s the pharmacological basis of therapeutics. 12th ed.
New York: McGraw-Hill, 2011, pp. 815-48).

181. Montano MA, da Cruz IB, Duarte MM, Krewer Cda C, da Rocha M1, Manica-Cattani
MF, et al. Inflammatory cytokines in vitro production are associated with Alal6Val superox-
ide dismutase gene polymorphism of peripheral blood mononuclear cells. Cytokine
2012;60(1):30-3. doi: 10.1016/j.cyt0.2012.05.022.

182. Murayama H, Fukuda Y, Tsunekawa S, Ikemoto M, Nagata A. Ratio of serum orni-
thine carbamoyltransferase to alanine aminotransferase as a potent indicator for hepatocellu-
lar carcinoma. Clin Biochem 2007;40(13-14):1077-80.

135



BUOI'PADPUIA

Ip Joman JoBanoBuh je pohen 19.01.1987. rommne y beorpany, ommrrna CaBCku BeHaIl,
Peny6muka Cpbuja. OcnoBHy mkony u IlpBy Humky rumnHasujy ,.,CreBan Cpemar
NPUPOJHO- MaTeMaTHYKd CMEp, 3aBpLIMO je Kao Hocwuial aumiome ,,Byk Kapapmh®.
Menuunacku dakynrer YauBep3utera y Kparyjesiy je ymucao mkosncke 2006/2007. roaune
(OCHOBHE CTynMje METUIIMHE, JOKTOp MEAMIIMHE), a Ha UcToM je muruiomupao 19.07.2012.
(BpeMe cTyaupama 5 ronuHa u aeBet Mecel) roaune y Kparyjesiy, kao HajOOJbH TUTLIOMAI]
resepanyje ca npoceynom orneHom 9,71, Hakon aumiuoMupama 00aBHO je MPUIPABHUYKH
JIEKapCKU CTaX W IOJIOKUO CTPYYHHM MCHMT 3a JOKTOpa MeauluHe. [IoOKTopcke akaneMcke
crymyje ymucao je mkoscke 2012/2013. roamue na DakynTery MEAMIMHCKHX HayKa,
VYuusepsutera y Kparyjesuy, n3bopHo noapydje KnumHnyka v ekcriepuMeHTaIHa WHTEpHA
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Crienmjanu3anyjy u3 obnactu meaunune, Marepaa menuiuaa yrmucao je 20.01.2015. ronune
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Kparyjesail.

Kao npBu ayrop mma o00jaBjbeH jelaH paj y LEJIMHU Ha EHIVIECKOM je3uKy, U3 TeMe M ca
pe3yirTaTuMa KOjU Cy CacTaBHHU JIe0 JOKTOpCKe aucepranuje y yacormcy Ha SCI mmern m
YEeTUPU pajia y LEeJIMHHU Ha €HIJIECKOM jJE€3MKY Kao ayTop M KoayTop, 00jaB/beHa y 4acOMUCy
Ha SCI nucty, ynMe je y MOTIYHOCTH HCIYHUO YCJIOB 3a OJ0paHy 3aBpIIEHE JOKTOPCKE

aucepTanyje.
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M3Bon - M/ AKyTHa XemaTOTOKCHYHOCT je jenan on Hajsehmx mnpodaema
(¢papmaxkoBurnianne. /[ujarnoza oBor He:keJbeHOT JiejcTBa OM TpedasI0 1a ce 3aCHUBA HA
KIMHUYKMM KPUTEPHjyMHMa aJli M Ha JeTeKUUju crneuupuyHux OHoOMapKepa
XenarouesjayJapHor W/wiad xoJjecrarckor omrehema. Hexkonmko cryamja je nokasalio
MOBE3aHOCT TOKCHYHHMX edeKaTa aMjoAapoOHa M AKTHBHOCTH CYNEPOKCHA AU3MYyTa3e
(SOD). UctpaxkuBame he ce cnpoBecTH y aBa jaena. Jegan he OMTH mpocnmeKTHBHA
KOHTPOJIMCAHA CTYAMja, [AU3ajHUPAHA TMpPeMa KOXOPTH O00JIleCHMKAa KOju HMajy
XeNaTOTOKCHYHOCT M TMNPHUMajy aMjogapoH H Jpyru, koju he oOyxBarutn
PeTPOCIEeKTHBHO NPUKYI/bakhe N0AaTaKa U MOCJeHYHY aHAJIM3Y ca JABa ONCePBALMOHA
AU3ajHA, CTyAHje THIA ,,cIy4aj-KOHTPoJa“ (MojaBa XeNnaTOTOKCMYHOCTH) M KOXOpPTHe
cryauje (u3noxkeHoct ¢akTopy pusuka-amjogapony). MHcerpaxkuBame he OmTm
cnposefeHo 'y KumHunm 3a kapamoJiorujy, npemMa eTHYKMM NPHHIMIHMA HAY4YHO-
HCTPAKUBAYKOr paga. PerpocnekTuBHy mnomysaaunujy he YMHUTHM NAUMjeHTH KOjU CY
JIeYeHM y KJIMHULM y NPOTeKJMX AeceT roquHa. Iloganm he 6MTH NpUKyIUbeHH YBHIOM
y ucropuje 060JiecTH. 3a NPOCNEKTHBHY, KOHTPOJIUCAHY CTyaHjy KopuctuTnhe ce y3opuu
KpBH 0OJIeCHMKAa KOjU ce Jedye Ha KIMHULOM, oapehuBahe ce Omomapkepm
XenaToToKCH4HoOr omrehewa u  reHerckn mnoaumoppuszam SOD2.  Tokom
NPOCNIEKTHBHE, KOHTPOJHMCAHe cTyAuje Kopuctuhe ce geTa/sHM MOJAIM HEMHBA3MBHeE
KJIMHMYKe JUjarHOCTHKE K0ja je 011 3Ha4aja 3a BapujadJe ucrpaxkusamwa. Ctatucruuka
aHaJM3a NPUKYIJbeHHUX nojataka he o0yxBaTUTH NHpopayyH BeJIW4YHMHEe Y30pKa U
craTucTuuky o6paay. IlpumapHe He3aBucHe Bapujadiae cy: mpucycrBo Vall6Ala
nosmumopgusma (rs4880) SOD2, y npocneKTHBHOj CTYAHjH H y3UMame aMjoJapoHa, y
perpocniekTuBHOj Koxoptu. IIlpumapna 3aBucHa Bapujadia je MPHUCYCTBO
xenarorokcuyHoctu. C 003upoM fAa cy moaaunm y JOCTYIIHOj JIMTepaTypH 3a Aarty
NMOMNYJIAlMjy OCKYIHH W KOHTPOBEep3HHW, pe3yaratu he mpeacraB/baTH OPUIHHAJIHH
AONPUHOC Yy 00J1aCTH pacBeT/baBalkba MeXaHHM3Ma U 3HAYaja XeNaTOTOKCHYHOCTH
yIApYKeHe ca ynoTpedoM aMjoaapoHa KO/ XOCHUTAJIN30BaHUX 00/1eCHUKA.
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Oopa3zan 1.

HU3JABA AYTOPA O OPUTHHA/THOCTH JIOKTOPCKE JTHCEPTALIUJE

Ja, JoBan JoBanosuh , U3jaBJbyjeM Ja

JTOKTOPCKA JAUCEPTAIUja O] HACIIOBOM:

KiHudka v reHeTcKa aHamn3a XermaToTOKCHYHOCTH Y3pOKOBaHE aMjoapOHOM KO/

XOCIIUTAJIN30BaHUX HaunjeHaTa

KOja je oz[6paH,eHa Ha dakyaTeTy MEAUIIMHCKUX HAyKa,

VuuBepsutera y KparyjeBiy mnpencraBiba OpucuHaiHo aymopcko 0eno HacTalo Kao

PE3YIITAT CONCMBEHO2 UCMPANCUBAUKOS PAOd.

Osom H3zjasom maxohe nomephyjem:

e J1a caM jeduHu aymop HaBeIeHe JOKTOPCKE IucepTalje,

® J1a y HaBEJCHO] JOKTOPCKO] TUCEPTAIU]U HUCAM U3BPUIUO/IA NO8Pedy AyTOPCKOT
HUTH JPYTOT MpaBa WHTEIEKTYAIHE CBOjUHE APYTUX JUIIA,

e J[a YMHOXCHH NPUMEPaK IOKTOPCKE AWCEpTAIHje y MITAMIIAHO] U EICKTPOHCKO]
dbopmu y unjeM ce TpuIory Haya3u oBa M3jaBa campiku JOKTOPCKY IHUCEpTaIN]y
HCTOBETHY OJ0pamkEHO] TOKTOPCKOj AUCEPTALIH]H.

v KparyjeBiy , 2019 rojJInHe,

MOTIHC ayTopa

Oopa3zai 2.
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HU3JABA AYTOPA O HCKOPHIITRABAIL Y /[OKTOPCKE /ITUCEPTALTUJE

Ja, JoBan JoBanosuh ,

J03BOJbaBaM

HC J03BOJbaBaM

VYHuBep3uteTckoj 6ubmmorenn y KparyjeBiy na HadMHHM JjBa TpajHa YMHOXEHA ITPUMEPKA y

€JIEKTPOHCKO] (POpPMH IOKTOPCKE AMCEpTAIHje MO HACIOBOM:

Kinanyka ©W TeHeTcka aHalu3a XeIlaTOTOKCHUYHOCTH Y3POKOBAHE anOI[aPOHOM KOJ

XOCIIMTAJIN30BaAHUX HaI_II/IjeHaTa

Koja je onOpameHa Ha @DakynTeTy MEIMIIMHCKUX HayKa

Yuusep3uteta y Kparyjesily, u To y IeJIMHH, Ka0 | Ja 110 jeJaH MPUMEPaK TaAKO YMHOKCHE
JOKTOPCKE JIUCEpTaIfjeé YYUHH TPAjHO JOCTYITHUM JaBHOCTH IIyTEM JUTHTAIHOT
peno3uToprjyMa YHuBep3uTeTa y KparyjeBily u EHTPaITHOT Pero3uTOpHjyMa HaIJIC)KHOT
MUHHUCTApCTBA, TaKO Jia MPUIAJHHUINA JaBHOCTH MOTY HAYMHUTH TpajHE YMHOXKCHE

IpUMEpKe y eJIeKTPOHCKO) (OPMH HaBe/I€HE TOKTOPCKE JUCepTaLlije IIyTeM npey3umarsd.

OBom M3jaBoM Takohe

J03BOJbaBaM

HeE J103BOJbaBaM’
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Abstract

Background/Aim. Liver damage is not an infrequent occurrence in hospitalized cardiology
patients, with potentially serious consequences. The aim of our study was to investigate the
risk factor profile for liver damage in patients hospitalized from a deterioration of their
acute or chronic cardiac illness. Methods. The study had observational case-control design
with retrospective data collections from medical files of adult patients from tertiary care
center. The cases (n=140) were subjects with novel liver injury (which emerged during
hospital stay) and three control subjects were matched (age, date) for each case subject
(n=420). The primary outcome was hepatotoxicity (present or absent) and independent
variables were proposed risks. Statistical analysis included descriptive methods, hypothesis
testing and univariable and multivariable binary logistic regression, with pd0.05. Results.
In the whole study population, there were 432 females (77.1%) and the mean age of
patients was 64.1 years (SD=10.7, range 24-85). The most common illnesses were coronary
heart disease (385 patients), hypertension (334) and arrhythmia (115). Mean value of
Charlson Comorbidity Index (CCI) score was 3.8 (SD=1.7, 1-10) corresponding to
estimated CCI 10-years survival rate of 54.4% (SD=33.5%). In the group of cases, 114
(81.4%) patients had hepatocellular, 9 (6.4%) cholestatic and 17 (12.2%) mixed type of
hepatic injury. The factors independently associated with hepatotoxic event were previous
occasional alcohol intake (odds ratio 96.47, 95% confidence interval 28.95-321.43,
p<0.001), amiodarone (3.70, 1.82-7.53, <0.001), enoxaparin (3.29, 1.79-6.05, <0.001),
obesity (2.78, 1.15-6.71, 0.023), atorvastatin (2.67, 1.33-5.38, 0.006) and CCI total score
(1.89, 1.53-2.34, <0.001). Conclusion. Major factors associated with acute liver damage in
patients hospitalized in cardiology ward of tertiary health care institution were patient’s
constitutional and habitual characteristics (occasional alcohol intake, obesity, CCI total
score) and drugs with known hepatotoxic properties (amiodarone, enoxaparin,
atorvastatin).

Key words:
amiodarone; hospitals; inpatients; liver; cardiovascular diseases; tertiary care
centers; liver diseases; risk factors; chemical and drug induced liver injury.

Apstrakt

Uvod/Cilj. Ostecenje jetre nije retka pojava kod hospitalizovanih kardioloskih bolesnika,
sa potencijalno ozbiljnim posledicama. Cilj naSe studije bio je ispitivanje profila faktora
rizika za oStecenje jetre kod pacijenata koji su hospitalizovani zbog pogor$anja akutne ili
hroni¢ne kardioloske bolesti. Metode. Studija je bila opservacionog dizajna, tipa slucaj-
kontrola, uz retrospektivno prikupljanje podataka uvidom u istorije bolesti odraslih
pacijenata leCenih u tercijarnoj zdravstvenoj ustanovi. Slucajevi (n=140) su bili pacijenti sa
novonastalom povredom jetre (koja se razvila tokom hospitalizacije) i po tri kontrolna
pacijenta (n=420) koji su se podudarali po godinama i datumu hospitalizacije su pridruzeni
svakom slu¢aju. Primarni ishod je bila hepatotoksi¢nost (Simptomatska ili asimptomatska),
a nezavisne varijable su bile predloZene kao faktori rizika. Statisticka analiza je ukljucivala
deskriptivne metode, ispitivanje hipoteze i univarijantnu i multivarijantnu binarnu
logisti¢ku regresiju, sa pd0.05. Rezultati. Od ukupne studijske populacije bilo je 432 osobe
zenskog pola (77.1%) a srednja vrednost godina pacijenata je bila 64.1 godina (SD=10.7,
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opseg 24-85). Najcesce bolesti su bile koronarna bolest (385 pacijenata), hipertenzija (334)
i aritmija (115). Srednja vrednost Charlson Comorbidity Indexa (CCI) je bila 3.8 (SD=1.7,
1-10) sto je bilo u skladu sa procenjenim CCI 10ogodisSnjim prezivljavanjem od 54.4%
(SD=33.5%). U grupi slucaj 114 (81.4%) pacijenata je imalo hepatocelularni tip, 9 (6.4%)
holestatski tip a 17 (12.2%) meSoviti tip oStecenja jetre. Faktori koji su nezavisni prediktori
hepatotoksi¢nog dogadjaja su prethodna povremena konzumacija alkohola (OR 96.47, 95%
interval poverenja 28.95-321.43, p<0.001), amiodaron (3.70, 1.82-7.53, <0.001),
enoxaparin (3.29, 1.79-6.05, <0.001), gojaznost (2.78, 1.15-6.71, 0.023), atorvastatin (2.67,
1.33-5.38, 0.006) i ukupni CCI skor (1.89, 1.53-2.34, <0.001). Zakljucak: Glavni faktori
koji su povezani sa akutnim oSte¢enjem jetre kod pacijenata hospitalizovanih na
kardioloskom odeljenju u institucijama tercijarne zdravstvene nege su Konstitucionalne
karakteristike i navike pacijenta (povremeni unos alkohola, gojaznost, CClI skor) i lekovi za
koje se zna da imaju hepatotoksiéni potencijal (amjodaron, enoksaparin, atorvastatin).

Kljuéne redi:

amjodaron; bolnice; hospitalizovani bolesnici; jetra; kardiovaskularne bolesti;
ustanove tercijarne zdravstvene zastite; oboljenja jetre; faktori rizika; oStecenje jetre
uzrokovano hemijskim agensima i lekovima.

Introduction

Cardiac patients represent a population that is very prone to developing manifestations of
the liver damage because they have many characteristics which are, in essence, the risk
factors for hepatic injury. The liver receives up to a quarter of cardiac output and any
cardiovascular disease which causes significant reduction of arterial perfusion and
increased cardiac preload could lead to concomitant hypoxia of hepatic tissue and features
of congestive hepatopathy. Such risk factors could be, for example, any cause of right
ventricular heart failure, including constrictive pericarditis, tricuspid regurgitation, mitral
stenosis, cardiomyopathy, and cor pulmonale:. In addition, physicians usually prescribe
numerous drugs to patients suffering from cardiovascular disease, particularly within
hospital settings and some of such pharmaceuticals have more or less the ability to induce
liver injury. Recognizing particular risk factors for drug-induced hepatotoxicity in cardiac
inpatients is an important clinical task. Such host factors can be divided into two groups:
genetic (e.g. polymorphism or variant involving drug-metabolizing enzymes and transport
proteins) and non-genetic (e.g. age, gender, concomitant somatic disease, pregnancy,
alcohol, smoking, obesity):.

In general, drug-induced liver damage is nowadays recognized as one of the greatest
problems in pharmacovigilance. Its incidence in developed countries on annual basis is
significant, it is the major reason for drug withdrawal from the market as well as for
stopping drug therapy due to safety issues and it causes important economic losses:.
Cardiological drugs such as amiodarone, hydralazine, methyldopa, statins (atorvastatin,
simvastatin), quinidine and ticlopidin as well as some other medicines frequently
prescribed in hospitalized cardiac inpatients with associated comorbidity such as antibiotics
(amoxicillin  plus clavulanate, nitrofurantoin, sulfamethoxazole plus trimethoprim,
sulfonamides), antigout agents (allopurinol) and non-steroidal anti-inflammatory drugs
(diclofenac, ibuprofen, nimesulide) have been classified in the group of the
pharmaceuticals with the most frequent reports of liver damage:. Other drugs, commonly
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prescribed to these patients are sometimes associated with hepatic damage. For example,
among all reports of adverse events associated with the use of enoxaparin in a
pharmacovigilance database about 4% cases involve hepatic events:.

Although liver toxicity of amiodarone (which is among the main cardiological drugs
with known hepatotoxic capacity) has been well described so far, additional research is
needed for some features. Firstly, the mutual relationships of predisposing factors, which
play synergistic role in the development of the amiodarone-induced hepatotoxicity, are still
not completely understood. Drug-related (cumulative dose, pharmaceutical formulation,
administration route), patient-dependent (age, gender, nutritional status, comorbidity,
genetic polymorphism of metabolizing enzymes and target receptors) and treatment-
associated issues (other hepatotoxic medications, adverse drug interactions) are examples
of such factorsz-.

Secondly, rare studies included exclusively cardiac inpatients and data in that
subpopulation were rather limited:. Previous researchers examined hepatotoxicity caused
by amiodarone in variety of ambulatory and/or inpatient groups including subjects with
comorbid gastrointestinal, liver and other internal diseases». The patients primarily
hospitalized from cardiovascular diseases have rather unique risk factor patterns for liver
injury. Coronary heart disease, heart failure, coagulation disorders (e.g. unstable
prothrombin time), inflammatory illnesses (e.g. bacterial endocarditis, myopericarditis),
endocrine disturbances (e.g. thyrotoxic cardiac disease) and circulatory instability due to
extreme bradycardia or tachyarrhythmias are some of circumstances highly predisposing
the inpatients to organ-specific or systemic ischemia. Frequent use of diagnostic and
therapeutic vascular procedures (cardiac surgery, percutaneous coronary interventions) and
medical devices (e.g. intra-aortic balloon pump, pacemakers, cardiac ablation and
electrostimulation equipment) as well as high prescription rate of drugs with possible
hepatic adverse reactions (e.g. antilipemic drugs, anticoagulants, analgesics) add further
risks for clinically-important liver damage.

Taking the above-mentioned facts into account, in this study we aimed to
investigate the risk factor profile for liver injury in patients, which had been hospitalized
due to a deterioration of their acute or chronic cardiac illness.

Methods

This research was based upon a retrospective data collection and observational case-control
design, similar to other studies in the field~=. The study had been conducted in the Clinic of
Cardiology, the Clinical Center “Kragujevac” in Kragujevac, Serbia. It complied with the
ethical principles of the scientific research and it was approved by the Institutional Ethics
Committee. The medical records of all patients treated at the institution throughout the
period of four years (2011-2014) had been screened. The study cases were the subjects with
novel liver injury, which emerged during the hospital stay (“the index day”) and three
control subjects were randomly chosen for each case subject among the all patients from
the ward that were matched with this case. The control subjects had no recorded signs of
liver injury at admission nor until the index day. They had been matched with case patients
for gender and age (5-year intervals), and taking into account the inclusion and exclusion
criteria. The selection of patients had been performed successively in the described manner,
until the estimated number of study subjects was fulfilled.



The case patient was included if he or she was male or female, 18 to 75 years old
and had a hepatotoxic event during hospitalization which was identified as any of the
following: a liver enzyme level increase more than three times above the upper limit of the
reference values, a total bilirubin two times higher than the upper limit of the reference
values and clinically manifested symptoms of the acute liver damage (pain under the right
rib, nausea, feeling sick, vomiting, jaundice, hemorrhagic syndrome, abdominal pain,
hepatomegaly). The exclusion criteria for both the case and the control subjects were the
following: age younger than 18 or older than 75 years, confirmed diagnosis of either acute
or chronic liver disease such as liver cirrhosis, Wilson’s disease, porphyry, alpha-1
antitrypsin deficiency, hepatitis virus infection, primary biliary cirrhosis, primary
sclerosing cholangitis, substance abuse, biliary calculosis, cholecystitis, pancreatitis,
abdominal trauma, the increased values of aspartate aminotransferase (AST) at baseline,
with an AST/ALT ratio >2 upon admission, increased values of alanine aminotransferase
(ALT), gamma-glutamyltransferase (GGT), alkaline phosphatase (ALP), total bilirubin,
direct bilirubin above the upper normal limits at admission and the decreased platelet
counts below the lower normal limits at admission. AST/ALT ratio >2 was the exclusion
criterion because it was considered highly suggestive for alcohol abuse and consequent
patient's liver injury-.

The probability of supposed drug-induced/associated liver damage was assessed
using the CIOMS/RUCAM scale (Council for International Organizations of Medical
Sciences/RousselUclaf  Causality Assessment Method), a purposefully designed
questionnaire aimed at evaluation of hepatotoxic effect of medications, herbal products and
other xenobiotics. This questionnaire had already been used in numerous clinical studies as
a valid method=. Drugs were classified according to the ATC (Anatomical Therapeutic
Chemical) classification system used by the World Health Organization
(http://www.whocc.no/atc_ddd_index) and the medication exposure was expressed as the
number of defining daily doses (DDD) per 100 patient’s days (PD) of hospitalization. We
used Charlson Comorbidity Index (CCI) in order to assess the influence of patients’
multiple comorbidities«. The composite score of CCI has been calculated with assessing
age and existence of diabetes mellitus, liver disease, malignancy, AIDS, moderate to severe
chronic kidney disease, chronic heart failure, myocardial infarction, chronic obstructive
pulmonary disease, peripheral vascular disease, cerebrovascular accident or transitory
ischemic attack, dementia, hemiplegia, connective tissue disease and peptic ulcer disease of
study patients.

The primary dependent variable was the hepatotoxicity, expressed as a binary
variable (present or absent). The primary independent variable was treatment with
amiodarone, identified as the prescription of at least one of its oral or parenteral dose.
There were numerous other secondary independent or confounding variables (e.g. route of
amiodarone administration, number of DDD of amiodarone per 100 PD, type of
cardiovascular disease, important comorbid illness, prescription of drugs with known
hepatotoxic properties, particularly hypolipidemics, nonsteroidal anti-inflammatory drugs,
antiepileptics and antibiotics, patients’ socio-demographic characteristics, smoking,
caffeine intake as well as use of dietary supplements, herbal remedies and other over-the-
counter-preparations)s:.

We performed study sample calculation using the appropriate computer program,
setting up the alpha error at 0.05 and the study power at 0.8 for dichotomous variable (x>
test). The expected difference in the frequency of hepatotoxic-drug prescription rate
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(amiodarone) relating to the presence of primary variable (liver injury) has been presumed
based on a preliminary analysis of a small patient sample at the same institution (42.5% vs.
32.5%, odds ratio 1.49). The calculation with above-mentioned input parameters gave the
total sample size of 280 case patients and 840 control subjects. However, we prespecified
the interim analysis after the inclusion of the half of study subjects with the study-ending
rule if the analysis confirmed the statistically significant difference in the amiodarone-
exposure rate (e.g. significant odds ratio) between the study groups. Therefore, the final
study sample included 560 cardiology inpatients.

Statistical analysis of collected data included the descriptive methods (measures of
central tendency and variability, frequencies), the methods for hypothesis testing (Student’s
t-test or Man-Whitney U test, y>-Chi-squared test, or Fisher’s exact test) and the calculation
of crude and adjusted odds ratios (with 95% confidence intervals) using univariable and
multivariable binary logistic regression. The probability level of significance for observed
differences between study groups for all statistical analysis had been established at 5%
(0.05) or less.

Results

The study included 2,500 hospital files of the patients treated during the study period of
four years in the Clinic of Cardiology, Clinical Center “Kragujevac”, Kragujevac, Serbia.
After the first assessment for eligibility, we excluded a total of 1,500 patient records due to
the presence of the exclusion criteria. The final sample included 140 patients’ files in the
case group and 420 patients’ records in the control group, after exclusion of non-matched
control patients and subsequentidentification of non-eligible criteria (Figure 1).

Most of the patients were females (432 of 560, 77.1%) and the mean age of patients
in the whole study sample was 64.1 years (standard deviation — SD, 10.7 years, from 24 to
85 years). Obesity was not significantly represented in the study population because only
46 (8.2%) study patients of whole study population were obese. Morphological hepatic
lesion, ultrasonographic verified as fatty liver or hepatomegaly were observed in 116
(20.7%) patients from the whole study population, while clinically symptomatic
hepatotoxicity had 28 (20.0%) of case group patients.

Patients had been hospitalized due to cardiovascular illnesses, among which the
most common was coronary heart disease, followed by hypertension, arrhythmia and heart
failure. Myocardial infarction with ST-segment elevation (STEMI) was the most frequent
diagnosis of all coronary heart diseases, followed by myocardial infarction without ST-
segment elevation (non-STEMI), non-stable angina, stable angina and ischemic
cardiomyopathy. Among the patients who had arrhythmia, atrial fibrillation was the most
frequent reason for commencement of drug treatment, followed by tachycardia and
extrasystoles. Of all patients who had heart failure, about the three quarter of the patients
had ejection fraction (EF) >45% , while the others had heart failure with ejection fraction
845%. The most common non-cardiovascular comorbid disorder was diabetes mellitus.
Only a minority of patients consumed alcohol periodically, and majority were non-
smokers. The mean value of Charlson Comorbidity Index (CCI) score in the whole study
population was 3.8 (SD 1.7, from 1 to 10) with the estimated CCI 10-years survival rate of
54.4% (SD=33.5%).

The patients’ characteristics and laboratory values in all the study subjects and in
the patients within study subgroups are presented in tables 1 and 2, respectively. The
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median of days of hospitalization was 4 days (range 1-45) and the mean value 6.0 (SD=5.6)
for all patients in the study group. In the case group, the median of days of hospitalization
was 7 (range 2-30) and the mean 7.7 (SD=5.0) while for the control group was 3 days
(range 1-45) and the mean 5.4 (SD=5.7). Overall mortality rate was 4 (0.7%) in the group
of all study patients, considering that no fatal outcome was observed in the control group.

The most frequently prescribed drug in the study population was acetylsalicylic
acid, followed by the inhibitors of angiotensin-converting enzyme (ACE), selective beta
blocking agents, clopidogrel, atorvastatin, proton pump inhibitors, organic nitrates,
enoxaparin sodium, trimetazidine, high-ceiling diuretics, amiodarone, benzodiazepines,
dihydropyridines, H, receptor antagonists, metformin, xanthines, spironolactone and
sulphonylureas. Other drugs were prescribed in less than 5% of study patients and due to
low frequency of the use, they had been excluded from further analysis.

The primary analysis of factors associated with liver injury was performed with
hypothesis testing of differences of study variables between the case and control groups of
study patients (table 1-3). In the case group, 114 patients (81.4%) had hepatocellular type
of injury, 9 (6.4%) cholestatic and 17 (12.2%) mixed-type of hepatic injury. Numerous
demographic and clinical characteristics, laboratory parameters and drugs were differently
distributed between two study groups with statistical significance. Previous occasional
alcohol intake and current obesity, type of arrhythmia and diabetes mellitus type 2,
cholesterol and leukocytosis as well as amiodarone and enoxaparin had higher magnitude
of association with liver injury within their risk-factor groups (table 1).

In the model of multivariable binary logistic regression among nine putative risk
factors for hepatotoxicity, which we selected based on statistical significance, existing
knowledge and clinical reasoning, six (alcohol intake, amiodarone, enoxaparin, obesity,
atorvastatin, CCI score) had independent association with liver injury (table 4). The whole
model (with all putative predictors) was statistically significant (p<0.001). The whole
model (with all putative predictors) was statistically significant (p<0.001) with Cox &
Snell R Square p=0.457 and Hosmer-Lemeshow test p=0.279. There was no significant
multicollinearity between the predictors. The model was also stable after the introduction
of the interaction of amiodarone and CCI score which was insignificant (p=0.251).
Alkaline phosphatase, creatine phosphokinase, creatine phosphokinase-MB, total serum
proteins, C-reactive protein, cholesterol, white blood cell count were also statistically
associated with liver injury within univariate binary logistic regression analysis, but the
magnitudes of their odds ratios were very tiny and their lower confidence intervals touched
the one and they were excluded from the model.

The analysis placed the drugs with possible hepatotoxic effects on the top among
other risks for liver injury in hospitalized cardiac patents. Causal assessment of drug-
associated liver injury in case group using CIOMS/RUCAM scoring scale additionally
confirmed the findings. The average value of the total score in the patients of case group
was 7.8 (SD 1.3, from 5.0 to 11.0). Out of 140 cases, in 39 (27.8%) patients the medicine
causality was assessed as highly probable (CIOMS/RUCAM score >9), in 100 (71.4%)
patients as probable (score 6-8) and in 1 (0.7%) patient as possible (score 3-5). Amiodarone
had the highest prescription rate and the median of defined daily dose of amiodarone was
112.5 per 100 patients’ hospital days (range 3.6-800). In the case group amiodarone
utilization was 193.8 DDD per 100 patients’ hospital days (range 8.3-412.5) and 75.0 DDD
per 100 patients’ hospital days (range 3.6-800.0) in the control group (p<0.001).
Amiodarone was administered parenterally, orally and via both routes in 44 (31.4%), 5
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(3.6%) and 21 (15.0%) case study subjects and in 11 (2.6%), 45 (10.7%) and 10 (2.4%)
control study subjects, respectively (p<0.001).

Discussion

The result of our research showed that occasional alcohol intake, obesity, combined
significant comorbidities and prescription of amiodarone, enoxaparin and atorvastatin were
independently associated with liver injury in the hospitalized patients with cardiac diseases.
In addition, we established the rank order for hepatotoxicity of commonly prescribed drug
in patients of cardiology wards in which amiodarone represent the greatest risk. We also
noted significant strength of the association of drug prescription and liver damage, which
has been little studied so far for the investigated study population.

Pre-hospital alcohol intake was the most significant independent risk factor for
hepatotoxicity in subjects of our study despite the fact that manifested alcoholism was an
exclusion criterion. Therefore, the study patients were those who either consumed alcohol
infrequently or in small quantities, but who, at the time of being included in the study, had
neither symptomatic nor asymptomatic liver damage. Unique characteristics of hospitalized
cardiac patients (e.g. hypotension, hepatic ischemia, liver congestion, hepatotoxic
cardiovascular drugs) probably potentiate well-known hepatotoxic action of alcohol even if
it had been consumed in minute quantities before hospital admission:-.

In our study, many patients had both obesity and ultrasound findings of fatty liver,
which suggested the presence of nonalcoholic fatty liver degeneration. We did not obtain
pathological findings of patients’ liver tissues and the hospital patients record usually does
not include data necessary for evaluation of visceral (central) type of obesity (e.g. waist
circumference) which is primarily associated with liver disease». However, numerous
previous published studies provided the strong association of obesity-triggered
nonalcoholic fatty liver degeneration and coronary heart disease, the later very prevalent in
our study subjects=#,

Patients with a large number of comorbidities in our study, as assessed with CCI
score, had significantly higher probability of liver injury, independently of other factors.
Several cardiovascular conditions associated with case study subjects in univariate
analyses; however, we decided to include variables of two main cardiac disorders (coronary
heart disease, heart failure) as well as other condition related to atherosclerosis and
metabolic disbalance (peripheral vascular disease, cardiovascular accident, transient
ischemic attack, hemiplegia, diabetes) within the composite, co-morbidity assessment tool
in order to decrease confounding by indication (indication bias) and increase the model
performance for detecting drug-induced liver injury. For example, congestive heart failure
is a common cause of acute liver injury in hospitalized patients=. Previous studies
confirmed that higher CCI scores did put the patient in increased mortality risk, but the
association with acute hepatotoxic damage was little investigated, at least in patients treated
in cardiology wards=. Therefore, our findings could be considered a novelty in the field,
which deserves further validation research.

Three drugs in patients of our study, amiodarone, enoxaparin and atorvastatin, were
strongly associated with newly appeared, acute hepatic damage. The drug pharmacological
profiles and accumulated, overall knowledge about the role of pharmaceuticals, in general,
for various types of hepatic injuries support such resultsz. Many patient-specific factors in
subjects with advanced cardiovascular disease and/or cardiac emergencies admitted to
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hospital mutually interplay, predisposing to drug induced hepatotoxicity. For example,
unstable coronary heart disease causes worsening of existing arrhythmia or emergence of
novel rhythm disorders which need escalation of drug treatment. Indeed, prescription of
amiodarone led other, numerous drugs with hepatotoxic actions.

Our study was neither designed nor adequately powered to discriminate hepatotoxic
action of two amiodarone formulations, but some issues in our results and literature data
(e.g. short duration of hospital stay until the appearance of liver injury, higher defined daily
doses, significant differences in route of use between study group, known facts about
possible hepatotoxicity of pharmaceutical excipients in parenteral formulation) indirectly
point suggest that parenteral administration was a primary risk factorzz,

Enoxaparin and atorvastatin had also positive and significant association with
hepatotoxicity in our study in comparison with the use in control subjects. Enoxaparin
could increase liver transaminase levels and, in some cases, may cause toxic hepatitis due
to temporary necrosis of hepatocytes, usually around one week after the treatment initiation
and in a dose-dependent manner==, Atorvastatin had well-known hepatotoxic potential,
which could manifest with a wide range of clinical features, from asymptomatic increase of
liver enzymes to drug-induced hepatitis in different periods from the time of treatment
initiation+. Prescription of lower doses (not exceeding 40 mg daily), delayed action and
contribution of numerous other strong risks could diminish the magnitude of association of
atorvastatin use with liver injury in our study subjects in comparisons with other two drugs.

The limitations of our study are mainly inherited from its observational design,
which well comprehends feature of case-control research. Many important data, necessary
for better characterization of the type and time course of liver injury were missing in
medical records (e.g. liver tissue pathology and higher-performance biomarkers). Although
our study includes information from several hundreds of patients it seems that the final
sample size was sufficiently powered to detect only the major determinates of acute hepatic
damage. Even within our analysis we noted numerous significant associations of putative
risks, but the majority of them were not included in the final regression model due to
presumed statistical constraints and/or clinical reasoning (e.g. confounding, collinearity).
For example, it seems that the associations of factors such as smoking and high-ceiling
diuretics use (almost exclusively furosemide) had been confounded with obesity and
decompensated heart failure requiring escalation of drug treatment, respectively, rather
than caused by their direct hepatotoxic actionsx.

Our finding that metformin association takes independent and protective
associations suggests that it was justifiable to exclude the majority of factors with doubtful
direct influence on hepatic tissue from the final regression model. There are exceptional
case reports of metformin-induced hepatotoxicity in humans, but the estimated incidence is
extremely low, particularly considering the widespread use of this drug==. In fact, true
mechanism of hepatic damage due to metformin is unknown and evidence from both the
animal models and the clinical settings clearly demonstrated its hepatoprotective effects,
too«, It seems that the inclusion of a drug with the effects of direction opposite to other
factors provide the approach more realistic to clinical practice. Taking into account the
abovementioned facts as well as the values of parameter estimation of the model, we
consider our results accurate and clinically significant.

10



10.

Conclusion

Major factors associated with acute liver injury in patients hospitalized in cardiology ward
of tertiary health care institution are patient’s constitutional and habitual characteristics
(occasional alcohol intake, obesity, CCI total score) and drugs (amiodarone, enoxaparin,
atorvastatin) with known hepatotoxic capability. Type and severity of primary
cardiovascular disease or comorbid condition increased the risk for liver injury primarily in
synergy with other risks, jointly acting with of each other and/or other major hazards.
Future studies focusing on individual factors are justified in order to better characterize
their effects in different subpopulations of patients with particular cardiac illnesses.
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Table 1

1. Demographic and clinical characteristics of study patients

Variable Case group (n=140) Control group (n=420) p’
Gender (male) 32 (22.9) 96 (22.9) 1.000r
Age (years) 64.2+11.3 64.0+£10.5 0.914s
Obesity 25 (17.9) 21 (5.0 <0.001
Fatty liver 32 (22.9) 18 (4.3) <0.001
Hepatomegaly 36 (25.7) 20 (4.8) <0.001s
Heart failure 32 (22.9) 62 (14.8) 0.026r
EF <45% 12 (8.6) 12 (2.9) 0.010
Hypertension 79 (56.4) 255 (60.7) 0.371
Coronary heart disease 108 (77.1) 277 (66.0) 0.013
STEMI 68 (48.6) 107 (25.5) <0.001
non-STEMI 21(15.0) 52 (12.4) 0.425
unstable angina 13 (9.3) 54 (12.9) 0.260
stable angina 4 (2.9) 36 (8.6) 0.023
Arrhythmia 47 (33.6) 68 (16.2) <0.001
atrial fibrillation 39 (27.9) 54 (12.9) <0.001r
tachycardia 4(2.9) 7(1.7) 0.480r
extrasystole 4(2.9) 7(1.7) 0.480r
Diabetes mellitus type 1 11 (7.9) 68 (16.2) 0.014
Diabetes mellitus type 2 25 (17.9) 46 (11.00) 0.033
Alcohol intaker 73 (52.1) 4 (1.0) <0.001
Smoking habit 35 (25.0) 47 (11.2) 0.001
CCl score (points) 4.91£1.5 (5, 1-10) 3.4£1.6 (3,1-7) <0.001~
CCl estimated survival (percent) 32.0£30.2 (21, 0-96)  61.0+31.1 (77,0-96) <0.001~
Time to the index day: 4+3 (3, 1-14) 415 (2, 1-44) <0.001~
Hospital stay (days) 845 (7, 2-30) 546 (3, 1-45) 0.001~

number represent the mean + standard deviation (median, range) (continuous variables), and number
(percent) of patients (frequencies), as appropriate; *-probability for difference between the values of
case and control group; -occationally, not satisfying exclusion criteria (regular alcohol use was
exclusion criterion, see methods); CCI- Charlson Comorbidity Index :-(index day-day on which
novel liver injury emerged during the hospital stay); EF- ejection fraction; STEMI- myocardial
infarction with ST segment elevation; nonSTEMI- myocardial infarction without STsegment
elevation; -Chi-squared test, s-T-test, *-Fisher's exact test, ~-Mann-Whitney U test
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Table 2
Laboratory parameters in patients of study groups (case-hepatotoxicity, control-without
hepatotoxicity)

Variables All patients (n=560) Case group Control group p’
(n=140) (n=420)
Alanine transaminase (U/L)  95+226 (24, 6-2760)  305+382 (221, 150- 25+15 (20, 6-125) n.a.'
(560) 2760) (140) (420)
Aspartate transaminase (U/L) 98+463 (23, 9-8811) 303+895 (129, 16-811) 29+34 (20, 9-372) n.a.
(560) (140) (420)
Gamma-glutamyltransferase 38+64 (22, 5-858) (312)  45+41 (29, 7-224) 33+76 (20, 5-858)  <0.001:
(U/L) (131) (181)
Total bilirubin (umol/1) 15410 (12.3, 3-83) 24+15 (20, 5.7-83) 1245 (11, 3-35.5) n.a.’
(560) (140) (420)
Alkaline phosphatase (U/l) 71485 (56.5,3.24- 914126 (62, 31-1185) ~ 57+21 (55, 3-227) <0.001
1185) (306) (128) (178)
Lactate dehydrogenase (U/L) 4524233 (419, 13- 4641280 (449, 55- 442+192 (407, 13- 0.728:
1723) (294) 1723) (123) 1228) (171)
Creatine phosphokinase 505+1027 (118, 8.2- 885+1384 (289.5,25-  299+686 (103, 8- <0.001:
(U/L) 8030) (386) 8030) (136) 5680) (250)
Creatine phosphokinase-MB ~ 84+310 (16.3, 3.4-  161+497 (31, 4-3869) 42+94 (14.35, 3-908) <0.001*
(U/L) 3869) (381) (135) (246)
Amylase (U/l) 70456 (60, 4-603) (218)  63+44 (56, 4-404) 75465 (64, 16-603) 0.036¢
(104) (114)
Troponin (ng/mL) 16.1+60.9 (0.95, 0.002- 24.2+84.7 (2.49, 0-797) 9.8+31.1 (0.3, 0-242) <0.001:
797) (234) (102) (132)
Proteins (g/L) 66+8 (361) 6747 (129) 6548 (232) 0.006
Albumins (g/L) 4016 (376) 39+6 (132) 4016 (244) 0.526
Fibrinogen (g/L) 4.2+7.3 (3.76,0.54-  3.8+1.4 (3.66,0.5-11) 4.6+9.3 (3.85, 1.48- 0.352
127) (294) (116) 127) (178)
International normalized 1.3+0.7 (1.083,0.9-6) 1.4+0.7 (1.1,0.9-4.9) 1.3+0.7 (1.08, 0.9-6) 0.344
ratio (INR) (326) (117) (209)
C-reactive protein (mg/L) 22+36 (7,0.2-256) 31440 (12.15, 1.3-196) 17+32 (5.5, 0.2-256) <0.001+
(367) (130) (237)
Glucose (mmol/L) 6.4+2.5 (465) 6.7+2.6 (138) 6.24+2.4 (327) 0.067
Cholesterol (mmol/L) 4.9+1.2 (425) 5.0£1.3 (133) 4.8+1.1 (292) 0.037
Triglycerides (mmol/L) 1.8+1.0 (1.4,0.5-7.4) 1.84£1.0(1.52,0.66-6) 1.7£1.0(1.3,0.5-7.4) 0.092:
(419) (131) (288)
Urea (mmol/L) 7.748.3(6.1,1.9-145)  7.5+3.8(7,2.4-24.5)  7.8+9.6 (6, 1.9-145) 0.073:
(415) (139) (276)
Creatinine (umol/L) 10045 (417) 100+36 (139) 99+49(278) 0.880
Leukocytes (x109/L) 8.6+2.5 (409) 9.4+2.4 (136) 8.31£2.5 (273) <0.001
Platelets (x10+/L) 219+64 (408) 213+61 (135) 222+64 (273) 0.122

numbers represent the mean + standard deviation (number of patients); and median (range) -probability for
difference between the values of case and control group; *-n.a. not applicable (testing was not done as the
values above upper normal limits during the whole study period were an exclusion criterion for the control

group); *-Mann-Whitney U test; - T-test
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Table 3
The most used drugs in patients of study groups case-hepatotoxicity, control-without hepatotoxicity)

Variables Case group (n=140) Control group (n=420) p’

H, receptor antagonists 32 (22.9) 40 (9.5) <0.001
Proton pump inhibitors 96 (68.6) 174 (41.4) <0.001
Metformin 8 (5.7) 62 (14.8) 0.005¢
Sulphonylureas 7 (5.0) 33(7.9) 0.2567
Enoxaparin sodium 89 (63.6) 104 (24.8) <0.001
Clopidogrel 105 (75.0) 225 (53.6) <0.001
Acetylsalicylic acid 124 (88.6) 326 (77.6) 0.005
Amiodarone 70 (50) 66 (15.7) <0.001r
Organic nitrates 75 (53.6) 192 (45.7) 0.107¢
Trimetazidine 54 (38.6) 120 (28.6) 0.0271
High-ceiling diuretics 62 (44.3) 108 (25.7) <0.001¢
Spironolactone 16 (11.4) 44 (10.5) 0.752
Beta blocking agents, selective 93 (66.4) 256 (61.0) 0.2471
Dihydropyridine derivatives 16 (11.4) 75 (17.9) 0.074
ACE inhibitors 97 (69.3) 253 (60.2) 0.055f
Atorvastatin 105 (75.0) 222 (52.9) <0.0011
Benzodiazepine derivatives 31(22.1) 87 (20.7) 0.7201
Xanthines 25 (17.9) 42 (10.0) 0.013¢

number represent the number (percent) of patients (frequencies); *-probability for difference between the
values of case and control group; *-Chi-squared test
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Table 4

Factors significantly associated with liver injury after univariable and multivariable binary logistic

regression analysis

Variable

Univariate logistic regression Multivariate logistic regression

Obesity

Coronary heart disease

Arrhythmia

Heart failure (EF<45%)

Diabetes mellitus type 1

Diabetes mellitus type 2

CClI total score
Occasional alcohol intake
Smoking

H, receptor antagonists

Proton pump inhibitors

Metformin
Enoxaparin

Clopidogrel

Acetylsalicylic acid

Amiodarone
Trimetazidine
High-ceiling diuretics
Atorvastatin

Xanthines

4.13 (2.23-7.65), <0.001 2.78 (1.15-6.71), 0.023

1.74 (1.12-2.71), 0.014 n.a.
2.62 (1.69-4.05), <0.001 n.a.
1.71 (1.06-2.76), 0.028 n.a.
0.44 (0.23-0.86), 0.016 na.
1.77 (1.04-3.00), 0.035 n.a.

1.80 (1.58-2.07), <0.001 1.89 (1.53-2.34), <0.001
113.31 (40.09-320.27), <0.001 96.47 (28.95-321.43), <0.001
2.64 (1.62-4.31), <0.001 1.92 (0.84-4.38), 0.121

2.82 (1.69-4.70), <0.001 na.

3.08 (2.06-4.63), <0.001 n.a.

0.35 (0.16-0.75), 0.007 0.14 (0.04-0.51), 0.003

5.30 (3.52-7.98), <0.001 3.29 (1.79-6.05), <0.001

2.60 (1.70-3.99), <0.001 na.

2.24 (1.26-3.95), 0.006 na.

5.36 (3.51-8.19), <0.001 3.70 (1.82-7.53), <0.001
1.57 (1.05-2.34), 0.027 n.a.

2.30 (1.54-3.42), <0.001 1.04 (0.53-2.03), 0.916
2.68 (1.74-4.10), <0.001 2.67 (1.33-5.38), 0.006

1.96 (1.14-3.35), 0.014 na.
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Number of hepatotoxic drugs  1.77 (1.41-2.21) <0.001

n.a.

numbers represent odd ratios (OR), 95% confidence interval (CI) and probability (p), respectively; n.a. — not

applicable (the variable was not included in the multivariable model)

FIGURE LEGEND

Figure 1. Study flow-chart.
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ANAMNESTICKO - POPULACIONE KARAKTERISTIKE KARLICNIH

POROPAJA U SUMADIISKOM OKRUGU

Mome¢ilo Bordevié!, Gordana Pordevié?, BoZidar Jovanovié¢! i Jovan Jovanovié *

Pod karlicnom prezentacijom podrazumeva se uzduzni polozaj fetusa sa prednjacecom
karlicom i ona se srece kod 3-4% svih monofetalnih porodaja. Perinatalni morbiditet i mortalitet
su signifikantno veci kod karli¢nog porodaja nego kod onih sa prednjace¢om glavom.

Osnovni cilj istraZivanja bio je da se ispita povezanost anamnesticko - populacionih
karakteristika karli¢nih porodaja i porodaja glavom.

Studijsku grupu cinile su 282 porodilje koje su imale karli¢ni porodaj i 282 ispitanice u
kontrolnoj grupi koje su imale porodaj sa prednjace¢om glavicom ploda i koje su porodene
na GAK Kragujevac.

Uzorak populacije porodilja koje su bile predmet prouCavanja ove studije formiran je iz
podrucja Sumadijskog regiona sa centralnim mestom i najve¢im gradom u regionu Kragujevcem.

Raspodele verovatnoéa prema zanimanju ili obrazovanju ispitanica sli¢ne su u obema
grupama. Prosec¢na starost ispitanica u obema grupama je 26.8 godina. Signifikantno
najvedi broj porodilja iz obeju grupa nalazi se u zivotnom dobu izmedu 20 i 29 godina,
odnosno skoro 70%.

Sa signifikantno velikom verovatno¢om tok trudnoéa u obema grupama bio je uredan
(85%), bez odrzavanja. Signifikantno je CeSéa prisutnost pridruzene bolesti, posebno
hipertenzije i dijabetesa kod porodilja iz karli¢cnih porodaja u odnosu na porodilje sa
porodajem sa prednjacecom glavicom ploda. Acta Medica Medianae 2008;47(2):44-48.

Kljuéne reci: Populaciono-anamnesticke karakteristike, karlicni porodaj, pridruZene

bolesti

Ginekolo$ko-akuserska klinika u Kragujevcu !
Institut za javno zdravlje u Kragujevcu 2

Kontakt: Momcilo Bordevic¢
Ginekolosko-akuserska klinika
Zmaj Jovina 30

34000 Kragujevac, Srbija
Tel.: 034/ 345-230

Uvod

Pod karlicnom prezentacijom podrazumeva
se uzduzni polozaj fetusa sa prednjacecom kar-
licom i ona se srece kod 3-4% svih monofetalnih
porodaja. Cinioci koji predisponiraju karli¢nu
prezentaciju, sem prematuriteta jesu: relaksacija
uterusa velikim paritetom, viSeplodne trudnoce,
polihidramnion, oligoamnion, hidrocefalus, ane-
ncefalus, anomalije uterusa i tumori. Implantacija
placente u fundusnom delu uterusa udruzena je u
73% sluCaja sa karlicnom prezentacijom. Ova
povezanost ukazuje na to da je karlicna prezen-
tacija Cesto uslovljena prostornim problemom u
uterusu i da fetus zauzima stav koji mu je naj-
komforniji u zavisnosti od aktivnosti samog
fetusa (1).

Perinatalni morbiditet i mortalitet su signifi-
kantno veci kod karlicnog porodaja nego kod onih
sa prednjace¢om glavom (2).

U svetlu podatka da je porodaj sa kar-
lichom prezentacijom pracen povecanom stopom
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perinatalnog i maternalnog mortaliteta i morbiditeta
u odnosu na porodaj kod stava zatkom, takav
porodaj zahteva posebno pazljiv pristup u dono-
senju odluke o nacinu vodenja. Rezultati mnogih
istrazivanja pokazali su viSu stopu morbiditeta i
mortaliteta novorodencadi kod vaginalnog vo-
denja porodaja sa karlichom prezentacijom nego
kod zavrSavanja porodaja carskim rezom. Po-
vecan morbiditet kod ove dece je uslovljen udru-
zenoscu hipoksije i traume (3,4,5).

Cilj istrazivanja

Osnovni cilj istrazivanja bio je da se ispita

povezanost anamnesticko - populacionih
karakteristika karlicnih porodaja i porodaja
glavom.

Materijal i metode

U realizovanoj case - control studiji,

obuhvacene Su 564 ispitanice. Sve ispitanice su
sa teritorije Sumadijskog okruga i porodile su se
u Klinici za ginekologiju i akusSerstvo Klinicko-
bolni¢kog centra u Kragujevcu, u periodu od 01.
01. 2000. do 31. 12. 2002. godine.

Studijsku grupu cinile su 282 porodilje koje
su imale karli¢ni porodaj. Kontrolnu grupu pred-
stavljale su takode 282 ispitanice, koje su imale
porodaj glavom. U razamatranje su uzete samo

www.medfak.ni.ac.yu/amm
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jednoplodne trudnoée. Takode su postovani
epidemioloski kriterijumi u izboru obima uzorka i
njihovih karakteristika. Obim i struktura uzoraka
iz obeju grupa napravljeni su tako da repre-
zentuju populaciju porodilja sa karli¢cnim poro-
dajem i porodajem glavom.

Ispitivani su slede¢i parametri: opstina
stanovanja (1), mesto stanovanja (2), zanimanje
(3), godine starosti (4), odrzavanje trudnoce (5),
sadasnje bolesti porodilje (6).

Zakljucivanje o validnosti razlika izmedu
pojedinih parametara i njihovih verovatnoda
utvrdena je primenom odgovarajucih testova i to:
Studentovog T testa, (T), x2 testa, Kolmogorov-
Smirnov testa (D). Za nivo pouzdanosti uzeto je
do 5% ili p<0.05.

Rezultati istrazivanja

U Tabeli 1 prikazana je raspodela ispitanica
iz obeju grupa, n=564 prema opstini stanovanja.
Treba napomenuti da se po pretpostavci istra-
Zivanja cela grupa sastoji od dve ravnopravne i
jednake grupe, karlicnog porodaja i porodaja sa
prednjace¢om glavicom ploda.

Signifikantno je najveda zastupljenost
ispitanica iz obe grupe iz Kragujevca, oko 80%.
Rezultat je ocigledan i nije ga potrebno posebno
statisticki dokazivati.

Tabela 1. Distribucija ispitanica prema opstini

stanovanja
Ispitanice

Opstina stanovanja n %
Kragujevac 442 78.3%
Raca 20 3.6
Arandelovac 18 3.2
Topola 20 3.6
Lapovo 8 1.4
Batocina 22 3.9
Kni¢ 34 6.0

Ukupno 564 100.0

U Tabeli 2 prikazana je raspodela verova-
tnoéa ispitanica po mestu stanovanja, po mo-
dalitetima: grad i selo. Vedina ispitanica je iz
gradske sredine. Rezultat je ocigledan i nije ga
potrebno posebno statisticki dokazivati.

Tabela 2. Distribucija ispitanica prema mestu stanovanja

Ispitanice
Mesto _ n %
stanovanja
Grad 456 80.9%
Selo 108 19.1
Ukupno 564 100.0

Zanimanje ispitanica je jedna od demo-
grafskih karakteristika posmatranog podrucja. U
Tabeli 3 prikazana je raspodela verovatnoca u

ispitivanoj i kontrolnoj grupi u odnosu na
zanimanje ili obrazovanje porodilja. Primenom K-
-S i y2 testa dokazuje se da su raspodele
verovatnoc¢a prema zanimanju ili obrazovanju ispi-
tanica slicne u obema grupama (Diz=0.09 < Dk=
0.114 odnosno, 2 iz=3.42 < y2 k= 5.44 za DF=2).
Studentov T test, na usvojenom nivou pouzdanosti,
pokazuje da je sa signifikanthom i podjednakom
verovatnoc¢om najvise bilo domacica i nezaposlenih,
u obema grupama (Stiz=0.61 < Stk=1.98).

Tabela 3. Distribucija ispitanica prema zanimanju

Zanimanje Karli¢ni porodaj| Porodaj glavom
n % n %
Domacdice 105| 37.2 121 42.9
Industrijske radnice 45| 16.0 35 12.4
Sluzbenice 8 2.8 5 1.8
Visoka sprema 9 3.2 11 3.9
Nezaposlene 114, 40.4 107 37.9
Studentkinje 1 0.4 3 1.1
Ukupno 282| 100.0 282| 100.0

nije signifikantno

Iz rezultata proizilazi zaklju¢ak da je ras-
podela verovatnoca ispitanica u obema grupama
slicna, posmatrano u odnosu na zanimanje, kao i
da je najveca zastupljenost domacica ili neza-
poslenih. Ovde nije striktno definisano zanimanje
domadica, odnosno nezaposlenosti. Medutim,
kako se radi o podjednakoj verovatnodi, to se obe
grupe mogu smatrati jedinstvenom. Zapravo,
domadice se mogu, uslovno, smatrati nezapo-
slenima, jer rade samo u domacinstvu i ne rade
na drugom plaéenom poslu. Ovaj rezultat, na taj
nacin, odslikava i situaciju u oblasti zaposlenosti
Zena na teritoriji Sumadijskog regiona. Zaposle-
nost ili obrazovanje porodilja, nije prediktor za
eventualni zavrSetak karlicnog ili porodaja sa
prednjace¢om glavom ploda, u smislu analize u
ovom radu.

Godine starosti porodilja iz obeju grupa,
mogu imati odredenog uticaja na povecanu
verovatnocu pojave karlicnog, odnosno porodaja
sa prednjacecom glavicom. Uporedna analiza
verovatnoca zastupljenosti odredene starosne
dobi ispitanica prikazana je u Tabeli 4.

Tabela 4. Distribucija ispitanica prema uzrastu

Godine Karli¢ni porod|aj Porodaj glavom
starosti n % n %
<19 13 4.6 14 5.0
20-24 91 32.3 87 30.8
25-29 106 37.6 106 37.6
30-34 44 15.6 45 16.0
35-39 21 7.4 20 7.1
40> 7 2.5 10 3.5
Ukupno 282 | 100.0 282 100.0

nije signifikantno
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ProseCna starost ispitanica u obema
grupama je Xsv=26.8 godina sa SD=5.6 za gru-
pu karli¢nih porodaja, odnosno SD=5.4 za grupu
porodenih glavom. Studentov T test pokazuje da
su u proseku porodilje iz obeju grupa priblizno
slicne starosne dobi. K-S i 32 test pokazuju da
su i raspodele verovatnoce po klasama starosne
dobi slicne (Diz=0.01 < Dk= 0.1145 odnosno,
v%iz=0.064 < y?= 5.999 za DF=2). Takode je
dokazano da se signifikantno najveci broj
porodilja iz obeju grupa nalazi u zivotnom dobu
izmedu 20 i 29 godina, odnosno skoro 70%.

Iz navedene analize moze se izvesti
zakljuCak da su ispitanice iz obeju grupa sli¢ne
starosne dobi pa, prema tome, godine starosti
nisu prediktor za opredeljenje kako ¢e se porodaj
zavrsiti, karli¢no ili glavom.

Po pretpostavci istrazivanja toka trudnoce,
odnosno potrebe za veéim nadzorom u trudnodi,
popularnije reCeno - odrzavanje trudnoce, moze
imati odredenog uticaja na nacin zavrSetka
porodaja. Podaci o odrzavanju trudnoc¢e mogu biti
od epidemioloskog znacaja za procenu verovat-
no¢e normalnih tokova trudnoée u nekoj popu-
laciji, a time na izvestan nacin, saznanje o
zdravstvenom stanju populacije trudnica. Ukoliko
je signifikantno velika verovatnoc¢a normalnih
tokova trudnoce, to je jedan pokazatelj povoljne
zdravstvene situacije trudnica u ispitivanoj popu-
laciji. Pod pojmom odrzavanje trudnoée, u ovom
istrazivanju se podrazumeva mirovanje u krevetu
u intervalu duzem od mesec dana. U Tabeli 5
prikazana je uporedna distribucija porodilja iz
ispitivane i kontrolne grupe, po pitanju odrzavanja
trudnoca.

Tabela 5. Distribucija ispitanica prema odrZavanju

trudnoce
odr Karli¢ni porodaj Porodaj
> rzava,na glavom
rudnoda n % . %
Da 38 13.5 44 15.6
Ne 244 86.5 238 84.4
Ukupno 282 100.0 282 100.0

Iz podataka se zakljuCuje da je sa signifi-
kantno velikom verovatno¢om tok trudnoc¢a u obema
grupama bio uredan (85%), dok je verovatnoca
odrzavanja trudnoce oko 15% i u granicama je
dogadanja u opstoj populaciji trudnica, bez obzira
kako je ta trudnoca zavrSena. Sa posmatranog
aspekta, ispitivane grupe su sliche medu sobom.
Rezultat je ocigledan i nije ga potrebno posebno
statisticki dokazivati.

Sledi zakljuak da sam tok trudnode,
odnosno da li je trudnoéa odrzavana ili nije - nije
imalo uticaja na povecanu verovatnocu zavrsetka
karlicnog porodaja. Ovde treba napomenuti i
epivdemioloéki aspekt ovog rezultata, a to je da su
u Sumadijskom regionu, sa signifikantno znacaj-
nom verovatno¢om trudnoce uredne, odnosno
normalno teku i ne zahtevaju poseban nadzor u
smislu odrzavanja.

Saznanje o sadasnjoj bolesti porodilje skre-
¢e paznju lekara na tretman koji treba da spro-
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vede tokom trudnoée pa i procenu na verovatni
nacin zavrSetka porodaja. U Tabeli 6 i prikazana
je distribucija verovatnoca pridruzene bolesti kod
porodilja iz ispitivane i kontrolne grupe.
Primenom K-S i y2 testa dokazuje se, na
usvojenom nivou pouzdanosti p<0.05 da postoji
signifikantna razlika izmedu pomenutih raspodela
verovatnoc¢a (Diz=0.1147 > DK= 0.1145 , 42
iz=7.599 > 42 = 5.999 , za DF = 2). Ta razlika je
uslovljena signifikantno veéom verovatno¢om
sadasnje bolesti, a pre svega hipertenzije i
dijabetesa u ispitivanoj grupi u odnosu na
kontrolnu, 17.7% u odnosu na 6.1% (Tiz=4.11 >
Tk=1.97). Ovde treba napomenuti da se u obema
grupama sa signifikantno velikom verovatno¢om
radi o zdravim trudnicama u odnosu na bolesti
date u Tabeli 6 (82- 94%).

Tabela 6. Raspodela ispitanica prema prisustvu
sadasnje bolesti

Karlicni Porodaj
Sadasnje bolesti porodaj glavom

n % n %
Hipertenzija 18 6.3 4 1.4
Bol.srca i krv. sudova 7 2.5 4 1.4
Bol. urinarnog trakta 2 0.7 3 1.1
Diabetes mellitus 21 7.4 4 1.4
Bol. Stitaste Zlezde 1 0.4 1 0.4
Infektivne bolesti 1 0.4 1 0.4
Bez bolesti 232| 82.3 265| 93.9
Ukupno 282| 100.0 282| 100.0

signifikantno

Rezultati ukazuju na to da, ukoliko poro-
dilja boluje od hipertenzije i dijabetesa, postoji
znacajna verovatnoca za zavrSetak porodaja u
karlicnoj prezentaciji. Znac¢i da ove bolesti, u
odredenoj meri ometaju prirodno postavljanje
fetusa u polozaj za normalno zavrSavanje poro-
daja ili uticu na trajanje i tok trudnoce.

Diskusija

Uzorak populacije porodilja koje su bile
predmet prouCavanja ove studije formiran je iz

podruéja Sumadijskog regiona sa centralnim
mestom i najveéim gradom u regionu Kragu-

jevcem. Ostala, pretezno manja gradska i seoska
mesta iz okruzenja =zastupljena su u znatno
manjem procentu. Najveca verovatnoca porodaja iz
obe ispitivane grupe (karli¢nih ili porodaja glavom)
bila je iz gradske sredine - prvenstveno iz
Kragujevca, a iz ostalih mesta znatno manje (oko
80% iz Kragujevca, odnosno iz gradske sredine).
Dalja demografska struktura pokazuje da
su porodilje iz ispitivanog uzorka po zanimanju
najces¢e domacice ili nezaposlene osobe u oko
80% slucajeva. Te dve grupe ispitanica mogu se
smatrati jedinstvenom grupom. Ovaj rezultat osli-
kava istrukturu zaposlenosti Sumadijskog okruga.
Zaposlenost kao demografska kategorija i
epidemioloski pokazatelj u populaciji porodilja
uopste, a posebno sa aspekta karli¢cnog porodaja,
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neosporno je u direktnoj vezi i sa godinama
starosti ispitanica. Naime, kako pokazuje ova
studija, porodilje iz obe ispitivane grupe sa
signifikantnom verovatno¢om bile su u starosnoj
grupi 20-24 i 25-29 godina (pripadnost ovim
intervalima godista, u obe ispitivane grupe, iznosi
priblizno oko 70%).

U poredenju sa rezultatima drugih istra-
Zivanja nailazi se na podudarnosti ali i odstupanja
u onim regionima gde su ispitanice iz vecih
gradskih centara, pa i u poredenju sa Beogra-
dom, kao glavnim gradom. UdruZena analiza
pokazuje da to ima veze sa prethodno konstato-
vanom cinjenicom i zanimanjem ili obrazovanjem
porodilja. Struktura Zenske populacije po zanima-
nju pokazuje znatno vecu verovatnocu zaposlenih
zena i visi nivo obrazovanja u vec¢im centrima,
Sto posredno pokazuje poveéanje procenta poro-
daja ka starijim godistima (studiranje, prvo
zaposlenje, karijera...).

Najpovoljniji period za radanje je od 20-30.
godine, Sto se tiCe zdravlja Zene i novorodencadi,
pa se sa tog stanoviSta Sumadijski region, na
osnovu dobijene starosne strukture porodilja,
moze smatrati povoljnom sredinom.

Istrazivanje autora iz Klinickog centra Novi
Sad pokazuje da je uclestalost karlicnih prezentacija
sa ovog podrudja bila najvisa u starosnoj dobi 20-29
godina, a da se porodaj sa najvecom verovatnocom
zavrSavao vaginalno u starosnom intervalu 20-26.
godine, dok je iznad ovih godina abdominalni put
zavrSavanja porodaja bio c¢esci (6,7).

Parametar starosne dobi mogao se iskljuciti
iz dalje statistiCke analize, Sto je proizaslo iz Ci-
njenice da se ispitivane grupe po raspodeli godi-
na starosti nisu statisticki razlikovale.

U nasoj klinicko epidimioloskoj studiji nije
utvrdena znacajna verovatnoéa potrebe za odrza-
vanjem trudnode u ispitivanom uzorku, bez obzira

na prezentaciju ploda na rodenju. U vrlo visokom
procentu (karlicna prezentacija -86% i prezentacija
glavom -84%) u ispitivanim grupama, nije bilo
odrzavanja trudnoce u smislu posebnog nadzora ili
potrebe za mirovanjem duZzem od jednog meseca.
Ta cinjenica ukazuje da je tok trudnoce bio uredan i
bez komplikacija, sa najvecom verovatnocom.

Citav spektar oboljenja i stanja ploda, ali i
trudnice, pracen je poveéanom ucestalos¢u kar-
licne prezentacije u odnosu na opsStu populaciju.
Faktori rizika koji poticu od strane porodilje,
pored godina starosti porodilje, vezani su za
oboljenje trudnice. Pre svih, pokazano je u ovoj
studiji, nalaze se oboljenja hipertenzija i diabetes
mellitus koji, po nalazima i drugih autora, mogu
da prouzrokuju prematuritet novorodencadi i
karlicnu prezentaciju (8,9,10,11) i upute na
potrebu adekvatnog postpartalnog nadzora ove
dece (12).

Zakljucci

Signifikantno je najveca zastupljenost ispi-
tanica iz obe grupe iz Kragujevca, oko 80%.
Vecina ispitanica je iz gradske sredine. Raspodele
verovatno¢a prema zanimanju ili obrazovanju
ispitanica slicne su u obema grupama. ProsecCna
starost ispitanica u obema grupama je 26.8
godina. Signifikantno najvec¢i broj porodilja iz
obeju grupa nalazi se u zivotnom dobu izmedu 20
i 29 godina, odnosno skoro 70%.

Sa signifikantno velikom verovatnoc¢om tok
trudno¢a u obema grupama bio uredan (85%),
bez odrzavanja. Signifikantno je Cesca prisutnost
sadasnje bolesti, posebno hipertenzije i dija-
betesa kod porodilja iz karlicnih porodaja u
odnosu na porodilje sa porodajem sa prednja-
¢e¢om glavicom ploda.
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ANAMNESTIC AND POPULATION CHARACTERISTICS OF THE BREECH
DELIVERIES IN SUMADIJA REGION

Momcilo Djordjevic, Gordana Djordjevic, Bozidar Jovanovic and Jovan Jovanovic

Breech presentation implies vertical position of the fetus, accounting for 3-4% of
all monofetal deliveries. Perinatal morbidity and mortality are significantly higher in
breech deliveries than in head presentation deliveries.

The aim of the investigation was to examine the association between the
anamnestic and population characteristics of the breech deliveries and the same
characteristics in the head deliveries.

Study group included 282 mothers who had breech deliveries and 282 mothers in
control group who had head presentation deliveries. All the babies were delivered at
the Clinic of Obstetrics and Gyneclogy Kragujevac.

The population sample - the subject of the study encompassed mothers from
Sumadija region with the center in Kragujevac as the capital and biggest city in the
region.

Distribution of probabilities according to profession or education of mothers was
similar in both groups. The mean age of the mothers in both groups was 26.8 years.
Significantly, the largest number of mothers from both groups was between 20 and 29
years of age, e.g. 70 %.

With significantly high probability, the pregnancy progression in both groups was
positive (85%), without maintaining pregnancy. The presence of associated disease
was significantly higher, especially hypertension and diabetes in mothers who had
breech deliveries compared to mothers who had head presentation deliveries. Acta
Medica Medianae 2008,47(2):44-48.

Key words: population and anamnestic characteristics, breech delivery, associated diseases
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Abstract - The aim of this study was to determine the craniofacial parameters in the population of the central part of Serbia.
The research was conducted on 700 persons (360 males and 340 females), aged 18-65 years, selected randomly. The mea-
sured parameters were morphological facial height and breadth. The standard spreading caliper with scale was used for the
measurement of facial parameters. There were significant differences in the facial parameters of male compared to female
subjects in all observed parameters. The mean value of the morphological facial height in the study population was 116.8
mm =+ 7.28, maximum facial breadth 124.12 mm + 8.44, while the mean value of the total facial index was 93.68 + 6.86.
The total facial index was calculated according to the formula and the obtained results were analyzed statistically using the
t-test. The dominant phenotype in the studied population was leptoprosopic. The data obtained in our study may be useful
in anthropological research, forensics, genetic research, as well as in medical clinical practice.

Key words: Anthropometry, facial height, facial breadth, facial index, facial phenotype

INTRODUCTION

Craniofacial anthropometry, as an important part
of anthropology and medicine, is used for the de-
termination of the morphological characteristics
of the head and face. Face shape depends on many
factors, such as gender, race and ethnicity, climate,
socio-economic, nutritional, and genetic factors. The
determination of facial parameters is of great impor-
tance for the evaluation of facial trauma, congenital
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and traumatic deformities and easier identification
of certain congenital malformations (Oladipo et al.,
2008a; Oladipo et al., 2008b; Oladipo et al. 2009a).
The collected data can be used in anthropology and
forensic medicine for identification of racial and sex-
ual differences as well as in reconstructive surgery
for facial reconstruction.

Types of faces, as determined by craniofacial
measurements, were divided into five international
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anatomical categories: hypereuryprosopic, eurypro-
sopic, mesoprosopic, leptoprosopic and hyperlepto-
prosopic (Martin and Saller, 1957).

The aim of this study was to determine the
craniofacial parameters in the population of the
central part of Serbia and to compare them with
the those determined in earlier studies in different
populations, which is important for anthropological
research, research in forensic medicine and clinical
practice (reconstructive surgery).

MATERIALS AND METHODS

This study was conducted on 700 persons (360 males
and 340 females), aged 18-65 years, that were ran-
domly selected. Measurements were performed at
the Institute of Anatomy, Faculty of Medical Science,
University of Kragujevac, as well as at the Center for
Rehabilitation Medicine of the company “Zavodi
Crvena Zastava’, from 2001-2006. All subjects were
without past and existing craniofacial trauma, de-
formities or facial scars. The measurement process
was explained to each subject and written permis-
sion was obtained from each tested person before the
measurement.

All measurements were performed in the same
way and under the same conditions. The subjects
were in a sitting position, relaxed, with the head in
the correct anatomical position (neutral position of
the head). Measurements were performed during the
period from 14.00-16.30 to eliminate discrepancies
in relation to diurnal variation. All measurements
were repeated three times and the mean value of the
measurements was taken for further analysis. The
measurements were made with a permissible error
of 1 mm.

A standard spreading caliper with scale was used
for the measurement of facial parameters. The statis-
tical significance of sex differences in mean values of
the measured parameters was examined by using an
independent t-test.

Landmark points used in measuring of the pa-
rameters were: n — nasion: the midpoint of the nasof-
rontal suture; gn — gnation: in the midline, the lowest
point on the lower border of the chin; zy - zygomatic
prominences, zygion: the most lateral point on the
zygomatic arch.

Morphological facial height (MHF) is the dis-
tance between nasion and gnation (n-gn). It was
measured by standard caliper with scale as follows:
the fixed tip of the caliper was placed at the subject’s
gnation and the movable part was moved and placed
on the nasion.

The maximum width of face or maximum facial
breadth (MFB) is the distance between the two zy-
gomatic prominences (zy-zy). It was measured by
standard caliper with a scale in the following way:
after palpation (by fingers) to locate the most lateral
point of the zygomatic arch (arcus zygomaticus) on
the both sides of the face, the ends of spreading cali-
per were placed at these points, with enough pres-
sure to feel the bone under the caliper. The caliper
was slightly shifted in the direction of up and down
and back and forth, until the maximum value was
shown.

Total facial index (TFI) is the ratio of morpho-
logical facial height (obtained by measuring the dis-
tance from n to gn) and maximum facial breadth
(the distance between two zygomatic prominences
- from zy to zy) and can be calculated according to
the formula:

TFI = (n-gn / zy-zy) x 100

The values of TFI were used to determine the in-
cidence of certain facial types (according to Martin-
Saller’s scale). Based on the total facial index (TFI),
the facial phenotype was classified as: hypereurypro-
sopic (TFI < 78,9), euryprosopic (79,0 < TFI <83,9),
mesoprosopic (84,0 < TFI < 87,9), leptoprosopic
(88,0 < TFI < 92,9) and hyperleptoprosopic (TFI >
93,0) (Martin and Saller, 1957).
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Parameter Male Female Total-both gender p value
MHF (mm+SD) 121.42+5.79 110.84+5.61 116.28+7.28 <0.001*
MFB (mmSD) 129.12+8.86 119.98+6.38 124.12+8.44 <0.001*
TFI 94.04+7.00 92.38+6.72 93.68+6.86 <0.001*
* Statistically significant difference
MHF (morphological facial height), MFB (maximal facial breadth) and TFI (total facial index)
Table 2. The frequency of facial phenotype, according to the value of total facial index, in studied population
Facial phenotype Male Female Total-both gender p value
hypereuryprosopic (0) (0) (0)
euryprosopic (0) (0) (0)
mesoprosopic 17.78% (64) 10.59% (36) 14.29% (100) <0.001*
leptoprosopic 76.67% (276) 87.06% (296) 81.71% (572) <0.001*
hyperleptoprosopic 5.56% (20) 2.35% (8) 4.00% (28) <0.001%

* Statistically significant difference

RESULTS

The conducted research provides important new
information concerning the total facial index, face
shape, and facial phenotype in the adult population
of central Serbia. The mean values of the morpho-
logical facial height, facial breadth and total facial
index in males were, respectively, 121.42 mm =+ 5.79,
129.12 mm = 8.86, 94.04 + 7.00, while the follow-
ing values of parameters were obtained in females,
respectively: 110.84 mm + 5.61, 119.98 mm + 6.38,
92.38 + 6.72 (Table 1). It has been shown that males
in the studied population of the central part of Ser-
bia have significantly higher values of morphological
facial height, the facial breadth and total facial index,
compared to the tested females (p <0.001).

The dominant type of face phenotype in the
studied population, according to the value of total
facial index, was leptoprosopic with an incidence of
81.71% (76.66% males and 87.05% females), which
was followed by mesoprosopic with an incidence of
14.28% (17.77% males and 10.58% females) (Table 2,

Fig. 1) and hyperleptoprosopic with a frequency of
4.00% (5.55% males and 2.35% females). In the study
population of both sex, face shape corresponding
phenotypes designated as hypereuryprosopic and
euryprosopic were not observed (0%).

The phenotype of face, leptoprosopic, dominant
in both sexes, has a higher incidence in females com-
pared to males, while mesoprosopic and hyperlep-
toprosopic are more common in male subjects com-
pared to females (Table 2, Fig. 1).

DISCUSSION

Earlier studies have indicated racial and ethnic dif-
ferences in the mean value of total facial index in dif-
ferent populations of people. The mean value of the
total facial index observed in this study was higher
than the those observed in the population of cen-
tral Croatia — TFI value of 80.08, southern Dalmatia
(Croatia) — TFI value of 93.37 (Radovié et al., 2000),
the population of Croatia — TFI value of 63.07, the
population of Syria — TFI value of 83.12 (Grbesa et al.,
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Fig.1. The frequency of facial phenotype of both genders in studied population

2007). TFI values obtained in our study were higher
in both males and females than the values obtained
in the following populations: the Onge population
of India (Indian Onges), 77.98 male, 75.29 female
(Ashok, 2006), the population of Malaysia, 85.72
males, 87.71 females (Shetti et al., 2011), the popu-
lation of India, 87.19 males, 86.75 females (Shetti et
al., 2011), Japanese adult females 82.66 (Hossain et
al., 2011), the Far ethnic group of Iran (Iranian Fars):
88,22 males, 84.48 females; Turkman ethnic group of
Iran (Iranian Turkman), 87.25 males, 81.48 females
(Jahanshahi et al., 2008).

In the present study, the mean value of the total
facial index of both genders was higher than those
obtained in a similar study conducted among adult
Hungarians in Vojvodina (Serbia) in which the
mean total facial index was 87.9, and the phenotype
of highest incidence was mesoprosopic (Pavlica et
al., 2004). In our research, according to the value of
the total facial index, the most common facial phe-
notype was leptoprosopic, which is consistent with
the research results of Pavlica et al. conducted among
Montenegrins in Vojvodina (Serbia) (Pavlica et al.,
2007).

Nagle and associates (Nagle et al., 2005) conduct-
ed a study in which craniofacial measurements were
taken in female and male populations of Lithuania.
In their study, the mean value of the morphologi-

cal facial height of male subjects was 12.48 cm + 0.5,
which was higher compared to our study (Table 1).
Also, the mean value of maximum facial breadth
of Latvian females was 11.8 cm + 0.65, which was
higher compared to the one obtained in our study
(Table 1).

The study conducted in the Turkman ethnic
group of northern Iran showed that the dominant fa-
cial phenotype in males was mesoprosopic (38.4%),
and for females, euryprosopic (51.7%). For the Far
ethnic group of northern Iran it was shown that the
dominant facial phenotype in males was mesopro-
sopic (44%), and euryprosopic (37.7%) for females
(Jahanshahi et al., 2008).

Pavlica et al. (2006), in their study of anthropo-
metric characteristics of the head and face conducted
among adult populations of northwest Backa (Serbs,
Montenegrins, Hungarians) concluded that the pres-
ence of euryprosopic, mesoprosopic and leptopro-
sopic facial phenotypes was equal in this population.
A survey of the anthropological characteristics of
adult Poles living in northern Banat (Yugoslavia, Ser-
bia), showed that in this population the most com-
mon shape of face was the euryprosopic phenotype
(Bozi¢-Krsti¢ et al., 1997).

Morphological facial height values obtained in
our study (121.42 mm * 5.79 for males and 110.84
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mm + 5.61 in females) were lower than the values
obtained after anthropometric research in the popu-
lation of northeastern part of Nigeria (141.15 mm +
7.5 in males and 141.29 mm =+ 7.6 in females) (Maina
et al., 2011), the population of India (130.02 mm +
7.2 in males and 125.4 mm # 6.0 in females), and the
population of Sri Lanka (140.2 mm =+ 10.3 in males
and 138.8 mm * 12.9 in females) (Gohiya et al., 2010;
Ilayperuma, 2011).

The mean value of morphological facial height in
adult Egyptian males (121.1 mm * 0.41) was lower
than that in our study (121.42 mm + 5.79), while the
same parameter values in female subjects were higher
in the Egyptian population (111.5 mm + 0.68) com-
pared to those obtained in our study (110.84 mm +
5.61) (Muhammad and Haze, 2011).

The mean value of morphological facial height
observed in our study (116.28 mm * 7.28) was lower
than the value obtained in the study of anthropo-
metric characteristics of the population of Lithua-
nia (120.8 mm) (Nagle et al., 2005), the Caucasian
population (the white race) (120.9 mm) (Farkas et
al., 1989), Brazilian Indians (125.7 mm) (Niswander
etal., 1967), as well as the Nigerian population (120.2
mm) (Didia and Dapper, 2005).

The mean morphological facial height observed
in our study (116.28 mm * 7.28) was higher than the
value obtained in a survey conducted among West
Africans (108.4 mm) (Herskovits, 1937).

After conducting the research, it was concluded
that the dominant facial phenotype in the population
of the central part of Serbia is leptoprosopic. The data
obtained in our study may be useful in anthropologi-
cal research, forensics, genetic research, as well as in
medical clinical practice (reconstructive surgery).
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Abstract - The aim of this study was to detect and describe the existence and incidence of anatomical variations of the
celiac trunk and superior mesenteric artery. The study was conducted on 150 persons, who underwent abdominal Multi-
Detector Computer Tomography (MDCT) angiography, from April 2010 until November 2012. CT images were obtained
with a 64-row MDCT scanner in order to analyze the vascular anatomy and anatomical variations of the celiac trunk and
superior mesenteric artery. In our study, we found that 78% of patients have a classic anatomy of the celiac trunk and
superior mesenteric artery. The most frequent variation was the origin of the common hepatic artery from the superior
mesenteric artery (10%). The next variation, according to frequency, was the origin of the left gastric artery direct from the
abdominal aorta (4%). The arc of Buhler as an anastomosis between the celiac trunk and superior mesenteric artery, was
detected in 3% of cases, as was the presence of a common trunk of the celiac trunk and superior mesenteric artery (in 3%
of cases). Separate origin of the splenic artery and the common hepatic artery was present in 2% of patients. The MDCT
scanner gives us an insight into normal anatomy and variations of the abdominal blood vessels, which is very important
in the planning of surgical interventions, especially transplantation, as well as in the prevention of complications due to
ischemia.

Key words: Angiography, variation, celiac trunk, superior mesenteric artery

INTRODUCTION dominal aorta, divides into three branches: the left

gastric artery, the common hepatic artery and the

The celiac trunk and the superior mesenteric artery splenic artery (Van Damme and Bonte, 1990; Oran et
are accepted as the most important ventral visceral al,, 2001; Cicekcibasi et al., 2005; Chen et al., 2009).
branches of the abdominal aorta with regard to their This trifurcation of the celiac trunk has been consid-
vascularization field (Cicekcibasi et al., 2005). The ered as the normal vascular anatomy for many years
celiac trunk, as a first ventral visceral branch of ab- (Van Damme and Bonte, 1990; Oran et al., 2001).

233
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The superior mesenteric artery supplies the pancreas
and intestine from the lower part of the duodenum
through 2/3 of transverse colon.

Vascular aberrations and anatomical variations
of the celiac trunk and the superior mesenteric artery
are not infrequent and have been described in many
earlier studies. These vascular variations are due to
unusual embryological development of the ventral
splanchnic branches of aorta (Cavdar, 1997; Oran et
al., 2001; Chitra 2009). Some of the described vari-
ants of the celiac trunk are: 1) the presence of only
two of three branches of the celiac trunk, when the
third is the branch of superior mesenteric artery or
direct branch of aorta (Van Damme and Bonte, 1985;
Shoumuro et al., 1991; Harada et al., 1997; Kahraman
et al., 2001; Saeed et al., 2003; Babi¢ et al., 2008); 2)
all three of the classical branches of the celiac trunk
are direct branches of aorta (Van Damme and Bonte,
1985; Basar et al., 1995; Yamaka et al., 1995), and 3)
the presence of a celiacomesenteric trunk - a fusion
of the celiac trunk and the superior mesenteric artery
(Cavdar et al., 1997; Detroux et al., 1998; Agarwal et
al., 2000). Other variations are related to diameter,
length or location of these abdominal vessels (Yalcin
et al., 2004).

These variations resulting in variable vascular
anatomy of the abdominal viscera are very impor-
tant to every radiologist or surgeon in planning and
conducting surgical or interventional procedures.
The first description of variable hepatic arteries was
published in 1756 by Haller. The vascular anatomy of
the liver was examined in many studies regarding its
importance for liver surgery and the therapy of unre-
sectable advanced liver malignancies. Adachi (1928)
examined the CT of 252 subjects and classified six
types with 28 forms of variations. Michels (1955)
proposed a recognized classification of the variations
of hepatic arteries, and this classification was modi-
fied by Hiatt in 1994 (Koops, 2004).

The aim of this study was to evaluate MDCT-
detected variations of the celiac trunk and superior
mesenteric artery, and to compare the results with
previous reports in the literature.

MATERIALS AND METHODS

This study was conducted on 150 persons who un-
derwent abdominal MDCT angiography in the pe-
riod from April 2010 until November 2012. MDCT
angiography was performed at the Clinical Center in
Kragujevac and private clinic “Ostrog” in Belgrade.

CT images were obtained with a 64-row MDCT
scanner (Siemens AG, Medical Solutions Computed
Tomography Siemensstr. 1, D-91301 Forchheim,
Germany and Toshiba Aquillion 64) with a symmet-
rical matrix of 64 detector rows, each with a mini-
mum slice thickness of 0.625 mm at a collimation of
0.625. Contrast administration is fundamental to the
success of the examination: to inject the contrast ma-
terial, we used a dual-head injector (Ulrich, GMBH
%Co, Buchrunnenweg, Ulm, Germany) which allows
the injection of a compact bolus of iodinated contrast
material followed by a saline flush (0.9% NaCl). A
patient weighing 80 Kg will require an injection of
approximately 80 ml of contrast medium followed
by 40 ml of saline solution (Ultravist 370, Bayer
HealthCare). The injection rate, identical for contrast
bolus and saline solution, should be high, as arterial
enhancement is directly dependent on flow rate: in
our study, a flow rate of 4.5-5.0 ml/s was used. Scan
delay was established with the automatic bolus track-
ing technique. A region of interest was placed at the
level of the thoracoabdominal aorta, and the scan was
initiated when density in the region reached 150 HU.

Image analysis was performed on a dedicated
Siemens console equipped with Syngo software.
We used multiplanar reconstructions (MPRs) in
the three spatial planes and three-dimensional re-
constructions using maximum intensity projection
(MIP) and volume rendering (VR).

RESULTS

We found that 78% of patients presented a classic
anatomy of the celiac trunk and superior mesenteric
artery. The celiac trunk arises from the ventral side
of the abdominal aorta, at the level of the 12th tho-
racic vertebra and then divides into three branches,
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Fig. 1. Origin of the common hepatic artery from the superior
mesenteric artery.

Fig. 2. Origin of the left gastric artery from the abdominal aor-
ta.

the left gastric artery, the common hepatic artery and
splenic artery. The superior mesenteric artery also
has its origin on the ventral side of the abdominal
aorta, lower than the origin of the celiac trunk.

Using this imaging technique, we found the ex-
istence of variations of these abdominal blood ves-
sels in 22% of patients.

A, hepatico——m— - A lienalis

Fig. 3. Separate origins of the splenic artery and the common
hepatic artery.

Fig. 4. The presence of a common trunk of the coeliac trunk and
the superior mesenteric artery.

The most frequent variation was the origin of
the common hepatic artery from the superior me-
senteric artery (10%) (Fig. 1). The next variation,
according to frequency, was the origin of the left
gastric artery direct from the abdominal aorta (4%)
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Fig. 5. The presence of a common trunk of the coeliac trunk and
the superior mesenteric artery

Table 1 Michel’s classification of the hepatic arteries

Type Description

I Normal anatomy
II Left hepatic artery from left gastric artery

III  Right hepatic artery from superior mesenteric artery

IV Left hepatic artery from left gastric artery and right
hepatic artery from superior mesenteric artery

\% Acc. left hepatic artery from left gastric artery
VI Acc. right hepatic artery from superior mesenteric artery

VII  Acc. left hepatic artery from left gastric artery and acc.
right hepatic artery from superior mesenteric artery

VIII  Acc. left hepatic artery from left gastric artery and right
hepatic artery from superior mesenteric artery

IX Common hepatic artery from superior mesenteric artery

X Common hepatic artery from left gastric artery

(Fig. 2). Separate origin of the splenic artery and
the common hepatic artery was present in 2% of
patients (Fig. 3). The presence of a common trunk
of the celiac trunk and superior mesenteric artery is
rarely present and this variation in our research was

Fig. 6. The anastomosis between the coeliac trunk and the supe-
rior mesenteric artery.

detected in 3% of patients (Figs. 4 and 5). The arc
of Buhler as anastomosis between the celiac trunk
and superior mesenteric artery was detected in 3%
of cases (Fig. 6).

DISCUSSION

Vascular anatomical variations of the celiac trunk
and the superior mesenteric artery were described
by Tandler in 1904, as the result of disorders during
embryogenesis. During human embryogenesis, four
roots of the omphalomesenteric artery, as the anteri-
or branches of the abdominal aorta, are connected by
the ventral longitudinal anastomosis (Ladngsanasto-
mose). The central two of these four roots disappear
during embryogenesis and the ventral anastomosis
connects the first and the fourth roots. The splenic,
left gastric and common hepatic artery arises from
this longitudinal anastomosis. The superior me-
senteric artery will come from the fourth root of om-
phalomesenteric artery. Retention or disappearance
of any of these arteries results in arterial variation of
the celiac trunk or superior mesenteric artery.
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Based on hypothesis of Tandler (1904) and Mori-
ta (1935), variations of the celiac trunk are classified
into 15 forms. There are no data about four of them
to date. Adachi (1928) classified these anatomical
variations of the celiac trunk into 6 types with 28
forms. Van Damme and Bonte (1985) and Bergman
et al. (1989), after angiographic examinations, found
a classic trifurcation of the celiac trunk in 86% of re-
spondents, bifurcation in 12% and the absence of the
celiac trunk in 2% of patients. Hazirolan et al. (2009),
using MDCT scanners, found the trifurcation of the
celiac trunk in 70% of patients, while in the study
of Ferrari et al. (2007) this percentage was lower
(56.7%). The results of our study have revealed the
presence of classical trifurcation of the celiac trunk
in 78% of patients, bifurcation in 14% and the ab-
sence of trunk in 2%, which corresponds to the re-
sults of previous studies.

Hepatic artery variations are described using
Michels’ (1955) and Hiatt’s (1994) classification. Our
results showed the existence of a ninth type of vari-
ation according to Michels’ classification (Table 1),
which was that the common hepatic artery arises
from the superior mesenteric artery and this was
found in 10% of patients. This corresponds to the
fifth type of variation according to Hiatt’s classifica-
tion. lezzi et al. (2008) revealed the presence of these
variations in 3.6% patients. In cadaveric studies of
Michels (1955) this variation was found in 4.5% of
cadavers. The greater percentage of this variation in
our study may be explained by the smaller number
of respondents.

The left gastric artery is a direct branch of the
celiac trunk. The origin of this artery from the aor-
tic arch was described by Ferrari et al. (2007), and
the percentage of this variation in their study was
1.7%, while the percentage of the same variation was
10% in the study of Piquand (1910). Hazirolan et al.
(2009) showed an incidence of 3%, while the inci-
dence of this variation in our study was 4%.

A separate origin of the splenic artery and the
common hepatic artery, without the presence of the
celiac trunk, is a rare variation and the incidence in

our study was 2%. Winston et al. (2005) found that
in 2% of cases the common hepatic artery arises di-
rectly from the aortic arch, and Ferrari et al. (2007)
found this variation in 1.7% of cases.

The existence of a common celiacomesenteric
trunk is a rare variation and according to available
literature, it has been found in less than 2% of cases
(Hazirolan et al. 2009; Yi et al., 2007; Yilmaz et al,,
2013). In our study, the percentage of this variation
was 3%.

Buhler’s arc is the anastomosis between the su-
perior mesenteric artery and the celiac trunk. This
vascular anastomosis is present in less than 4% of
individuals according to Dubel (Dubel, 2007), and
1.7% according to Ferrari et al. (2007). The types
of the arterial anastomosis between the superior
mesenteric artery and the celiac trunk described
in the literature are as follows: 1) anastomosis be-
tween the gastroduodenal artery (the branch of the
common hepatic artery, as the branch of the celiac
trunk) and the inferior pancreaticoduodenal arter-
ies (the branches of the superior mesenteric artery);
2) anastomosis between the dorsal pancreatic ar-
tery (the branch of the splenic artery, as the branch
of the celiac trunk), and the anterior and posterior
pancreaticoduodenal arcades (the branches of the
superior mesenteric artery are parts of these ar-
cades); 3) ventral arterial anastomosis between the
superior mesenteric artery and the celiac trunk de-
scribed by Buhler in 1904 (McNulty et al., 2001).
The arc of Buhler was present in 3% respondents of
our study, what is in agreement with the results of
earlier studies.

According to the results of this study, 78% of re-
spondents had a classic anatomy of the celiac trunk
and superior mesenteric artery, but in 22% of re-
spondents we found the existence of variations of
these abdominal blood vessels. MDCT scanner gave
us an insight into normal anatomy and variations of
the abdominal blood vessels, which is very impor-
tant for the planning of surgical interventions, espe-
cially transplantation, as well as for the prevention of
complications due to ischemia.
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Abstract - The aim of this study was to determine the nasal parameters in the population of central Serbia and to compare
them with those determined in earlier studies in different populations. The research was conducted on 496 randomly
selected persons (262 males and 234 females), aged 18-65 years. The measured parameters were nasal height and nasal
breadth and the standard spreading caliper with scale was used for measurements. There were significant differences in the
nasal parameters between male and female subjects. The nasal breadth was 34.72 mm in females, and in the male popula-
tion it was 36.7 mm. The mean values of nasal height were 52.6 mm and 54.32 mm in females and males, respectively. The
nasal index in females and males was 66.01 and 67.56, respectively, and the mean value of the nasal index of all respondents
was 66.78. After conducting the research it was concluded that the dominant nasal type in the population of the central
part of Serbia is leptorrhine. The present study showed the existence of sexual dimorphism in nasal morphology. The data
obtained in our study may be useful in anthropological and forensic research, as well as in cosmetic planning and recon-
structive surgery.

Key words: Anthropometry, nasal height, nasal breadth, nasal index, nasal type

INTRODUCTION other parameters (Leong and Eccles, 2009). The na-

sal index, as the ratio between nasal height and na-

The prominent characteristics of the human facial sal width, multiplied by 100 is the most commonly

profile are lips, nose and chin (Troncoso et al., 2008). used parameter in nasal anthropometry. It is based

The measurement of anatomical parameters of these on both bony and cartilaginous landmarks, which

facial structures is of great importance to anthropol- makes it different from most other anthropological

ogy, reconstructive surgery and forensic medicine. indices (Bhargava and Sharma, 1959). Based on the

The techniques of anthropometry, as a basic tool of nasal index, the nose has been classified as leptor-

biological anthropology, are used for obtaining these rhine or fine (NI < 69.90), mesorrhine or medium

data. nose (70.0 < NI < 84.90), or platyrrhine or broad (NI

> 850) (Wiliams et al., 1995). The nose of individuals

The size and the shape of the nose have been with a high nasal index is broad and those with a low
used for differentiation of human races, among the index have a narrow nose.

227
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The differences between nasal shapes of people
from different parts of the world in part are the re-
sults of evolutionary adaptation to climate (Dav-
ies, 1932; Balaresque et al., 2007). The nasal index
has been correlated with average temperature and
humidity (Thomson and Duddley Buxton, 1923;
Weiner, 1954) and nasal size with oxygen consump-
tion (Hall, 2005). A low nasal index was associated
with cold and dry climates, while a high nasal index
was associated with hot and moist climates. It has
not been confirmed whether differences in the size
and the shape of the nose between different ethnic
groups influences the different nasal physiology or
predilection to sinonasal pathology (Leong and Ec-
cles, 2009).

The aim of this study was to determine the nasal
parameters in the population of central Serbia and to
compare them with those determined in earlier stud-
ies in different populations.

MATERIALS AND METHODS

This study was conducted on 496 randomly selected
persons (262 males and 234 females), aged 18-65
years. Measurements were performed at the Institute
of Anatomy, Faculty of Medical Science, University
of Kragujevac, from 2007-2012. All subjects were
without past and existing craniofacial trauma, with-
out deformity and facial scars. The measurement
process was explained to each subject and written
permission was obtained from each tested person
before measurement.

All measurements were performed in the same
way and under the same conditions. The subjects
were in a sitting position, in a relaxed condition, with
the head in the correct anatomical position (neutral
position of the head). All measurements were per-
formed three times and the mean value was taken for
further analysis. The measurements were made with
a permissible error of 1 mm.

The standard spreading caliper with scale was
used for the measurement of nasal parameters.

The differences in mean values of nasal height,
nasal breadth and nasal index were tested for statisti-
cal significance by independent sample t-test.

Landmark points used in measuring of the pa-
rameters were the nasion (n) - the midpoint of the
nasofrontal suture and the subnasale (sn) - in the
midline, the junction between the lower border of
the nasal septum and the cutaneous portion of the

upper lip.

The anthropometric measurements taken were
nasal height (NH) - distance between nasion (n) and
subnasale (sn) and nasal breadth (NB) - distance be-
tween the two alae nasi (al).

The nasal breadth (maximum breadth of the
nose) was measured at a right angle to the nasal
height from ala to ala. The nasal height was meas-
ured from nasion to nasospinale.

Nasal index (NI) presents the ratio between nasal
breadth (NB) and nasal height (NH) and can be cal-
culated according to the formula of Romo and Abra-
ham (2003):

Nasal index (NI) = nasal breadth (NB) / nasal
height (NH) x 100

According to the nasal index (NI), the nose was
classified as leptorrhine - fine (NI < 69.90), mesor-
rhine - medium (70.0 < NI < 84.90) or platyrrhine
- broad (NI > 85.0) (Wiliams et al., 1995).

RESULTS

The present study provides valuable new data per-
taining to the nasal indices and nasal types in the
adult Serbian population.

The nasal breadth, as a distance between two alae
nasi, was found to be 34.72 mm in females, while in
males it was 36.7 mm. The nasal height presents the
distance between nasion and subnasale point and the
mean values were 52.6 mm and 54.32 mm in females
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Table 1. Nasal parameters of the studied population

Parameter Male Female Both Sexes p value
Nasal height (NH) mm+SD 54.32+3.70 52.6+4.61 53.46+4.28 <0.001*
Nasal breadth (NB) mm+SD 36.7+2.86 34.72+3.38 35.71+£3.14 <0.001*
Nasal index (NT) 67.56£6.07 66.01£8.12 66.78+7.24 <0.001*
* Significant difference
Table 2. Frequencies of the categories of nasal type according to nasal index of the studied population
Nose type Male Female Both gender p value
Leptorrhine 68.32% (179) 87.18% (204) 77.22% (383) <0.001*
Mesorrhine 29.77% (78) 11.97% (28) 21.37% (106) <0.001*
Platyrrhine 1.91% (5) 0.85% (2) 1.41% (7) <0.001%
* Significant difference
100,00%
90,00%
&0,00%
70,00% ——
60.00% m leptorhine
50,00% B mesortine
40,00% O platyrhine
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Both gender

Fig.1. Frequencies of the categories of nasal type according to nasal index of the studied population

and males, respectively. The nasal indices in females
and males were found to be 66.01 and 67.56 respec-
tively, and the mean value of the nasal index of all
respondents was 66.78 (Table 1). Thus, Serbian males
have a significantly higher nasal breadth, nasal height
and nasal index than females (p<0.001).

The dominant type of nasal phenotype according
to the nasal index was leptorrhine with a frequen-
cy of 68.32% in males and 87.18% in females; this
was followed by mesorrhine (29.77% in males and

11.97% in females) and platyrrhine (1.91% in males
and 0.85% in females). Thus, leptorrhine nasal type
predominated among males and females with a fre-
quency of 77.22% (Table 2, Fig. 1).

DISCUSSION

The understanding and concept of beauty are dif-
ferent and individual. However, all would agree that
the appearance of the nose (shape and the size) sig-
nificantly affect the appearance of the whole face.
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It also can affect the psychological and social func-
tioning of a person (Borges et al., 1998). Therefore,
nose surgery is one of the most common surgical
procedures in plastic surgery, because it can change
the size and shape of the nose and can be of great
importance for improved self-confidence and social
functioning.

Esthetic surgery uses knowledge of anatomy
and facial esthetics, and a distict surgical technique
is selected for each individual nose. Rhinoplasty is
always based on a detailed preoperative analysis. Na-
sal index is very useful in this analysis. It is also very
useful in forensic research as well as in the study of
differences among living populations (Daniel, 2003).
The number of variations in nasal shape and size is
greater than the variations of any other part of the
human body (Proetz, 1941). In the planning of re-
constructive surgery of the nose it is very important
to take into account the type of nose characteristic
for a particular race or ethnic group to suit the final
outcome with the proportions of the face. Various
studies have indicated the great ethnic sensitiveness
of nasal index and have shown racial and ethnic dif-
ferences in nasal index among different populations.
Leptorrhine nose type with a nasal index of 69.9 or
less is characteristic for the Caucasian race. Africans
have a platyrrhine type of nose, with a nasal index of
85.00 and higher, whereas the Caucasoids of Indo-
Aryan ancestry have mesorrhine type noses (Gan-
grade and Babel, 2012).

The mean nasal index observed in this study
(66.78) was higher than that observed in the popu-
lations of the following countries: Armenia - 63.80,
Damascus — 63.26, Lebanon - 63.30 (Daniel, 2003),
Montenegrins of Vojvodina-Serbia - 62.93 males,
60.61 females (Pavlica et al., 2007), North America
- 64.85, Azerbaijan - 64.25, Bulgaria - 65, Czech Re-
public - 65.96, Germany - 62.85, Hungary - 65.8,
Italy - 56.85, Poland - 64.6, Portugal - 58.35, Slova-
kia - 62.35, Turkey - 61.45, Iran - 55.65 and Egypt
- 60.55 (Farkas et al., 2005).

This index was similar but lower than those ob-
served in Croatians (66.8) and Russians (67.5) (Far-

kas et al., 2005). The nasal index of Greek and Ger-
man populations according to Farkas et al. (2005)
was 62.85, which is lower than in our study, but
according to another study this index in the Greek
population was 68.49 (Daniel, 2003), and in Ger-
mans 71 (Akpa et al., 2003), which was higher than
in our study.

The mean nasal index observed in this study
(66.78) was lower than those observed in various
Nigerian populations (81.86-98.50) (Oladipo et al.,
2007, 2008a, 2009, 2010), Nigerian Igbos - 116.70
(Akpa et al., 2003), Nigerian Isokos - 90.97+8.26
(Ese etal., 2011), Nigerian Sindhi - 70.7 (Choudhary
and Chowdhary, 2012), Africans - 90-100 (Risley,
1969), African Americans — 79.70 (Porter and Ol-
son, 2003), Indian Negroid (Sudroid) - 84.10, Indo-
Aryans - 73.25 (Risley, 1969), Indian Onge males -
87.43, Indian Onge females — 90.07 (Ashok, 2006),
Arabs — 74.48 (Daniel, 2003), Indians - 72,4, and
Singaporeans - 72.4 (Farkas et al., 2005).

Most Western Europeans are leptorrhine, having
long narrow noses with a nasal index of 69.9 or less
(Romo and Abraham, 2003), corresponding to the
findings in the present study. The Bantu and Bush-
men African tribes are platyrrhine with a nasal in-
dex of 85.0 and above (Risley, 1969). In the present
study, the mean nasal indices, both male and female,
were lower than those observed for indigenous Aus-
tralians with a nasal index of 85.0 and above and
with platyrrhine nasal type (Romo and Abraham,
2003). In the present study, the largest number of
subjects, according to the nasal index, had leptor-
rhine noses, corresponding to the findings in the
Montenegrins of Vojvodina (Serbia) (Pavlica et al.,
2007).

The mean value of the nasal breadth in the stud-
ied population (both male and female) was one of the
highest among white Europeans. It was higher than
the nasal breadth of males in Italy (32.1 mm), Slova-
kia (33.6 mm), Germany (34 mm), North America
(34.7), Poland (35.2 mm), Russia (35.8 mm), Azerba-
fjan (35.7 mm), Greece (35.7 mm), Slovenia (35.9
mm), Bulgaria (36 mm) and Czech Republic (36.2



NASAL MORPHOLOGICAL CHARACTERISTICS OF THE SERBIAN POPULATION 231

mm) (Farkas et al., 2005). It is similar to, but higher
than, the measured values of Croatians (36.5 mm)
and Portuguese (36.6 mm), and similar but lower
than that of the Turkish male population (36.8 mm)
(Farkas et al., 2005). The nasal breadth of the Serbian
respondents of this study was lower than in the Hun-
garian population (37.3 mm).

The mean value of nasal breadth in the female
population of our study (34.72) was higher than the
nasal breadth of European and North American fe-
males. It was similar to, but higher than the meas-
ured values of females in Czech Republic (33.8 mm)
and Azerbaijan (33.8) (Farkas et al., 2005). The nasal
breadth of Serbian female respondents in our study
was lower than in females from India, Singapore,
Thailand and Japan (Farkas et al., 2005).

The mean value of nasal height in the studied
male population was 54.32. This was higher than the
nasal height of males in North America (53), Slo-
vakia (53.5 mm), Germany (52 mm), Poland (53.7
mm), Russia (51.7 mm) and India (47.2 mm) (Far-
kas et al., 2005). It is similar to, but higher than the
measured values in Bulgarian (54 mm), Czech (54
mm) and Croatian populations (53.8 mm) (Farkas et
al., 2005). The nasal height of Serbian males was low-
er than that of males in Italy (56.2 mm) Azerbaijan
(55.9 mm), Greece (55.5 mm) Slovenia (56.2 mm),
Hungary (55 mm) and Portugal (59.5 mm) (Farkas
et al., 2005).

The mean value of the nasal height in the stud-
ied female population was 52.6. It was higher than
the nasal height of females in North America (48.9),
Slovakia (49.4 mm), Croatia (50 mm), Germany
(51.4 mm), Poland (51.2 mm), Russia (50.4 mm), In-
dia (43.7) and Egypt (47.4) (Farkas et al., 2005). It is
similar to, but greater than the measured values in
Italian (52.1 mm), Bulgarian (52.1 mm), Czech (52.1
mm), Azerbaijani (52.3 mm), Slovenian (52 mm)
and Hungarian populations (52.5 mm) (Farkas et al.,
2005). The nasal height of Serbian female respond-
ents of this study was very similar, but lower than in
Greek (52.8 mm) and Portuguese (57.8 mm), Iranian
(58.5) and Turkish (55.2) females.

After conducting the research, it was concluded
that the dominant nasal type in the population of
the central part of Serbia is leptorrhine. The present
study confirmed the existence of sexual dimorphism
in nasal morphology. The data obtained in our study
may be useful in anthropological and forensic re-
search, as well as in cosmetic planning and recon-
structive surgery.
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Abstract - The nucleus accumbens is a limbic nucleus, representing part of the striatum body, and together with the caudate
nucleus and putamen, it lies on the septum. The aim of this study was to examine morphological sexual dimorphism in
spine density and also to undertake an immunohistochemical study of expression for estrogen and progesterone recep-
tors in the medium-sized neurons in the nucleus accumbens. The research was conducted on twenty human brains of
persons of both sexes, between the age of 20-75 years. The Golgi method was applied to determine the types and subtypes
of neurons, morphologies of soma, dendrites and axons, as well as the relations between the cells and glial elements. The
following were quantitatively examined: the maximum diameter of the neurons, the minimal diameter of the neurons, and
the total length of the dendrites. The expression of receptors for estrogen and progesterone, their distribution and inten-
sity were defined immunohistochemically. The parameters of the bodies of neurons in the shell and core of the nucleus
accumbens were studied in both men and women. No statistically significant differences were found. Examination of the
spine density showed statistical significance in terms of a higher density of spines in women. Immunohistochemically, in
the female brain estrogen expression is diffusely spread in a large number of neurons; it is extra nuclear, of granular appear-
ance and high intensity. In the male brain, expression of estrogen is visible and distributed over about one half of different
types of neurons; it is extra nuclear, of granular appearance, mostly of middle and low staining intensity. Expression of
progesterone in the female brain was very discreet and on a very small number of neurons; it was extra nuclear and with a
weak staining intensity. Expression of progesterone in the male brain was distributed on a small number of neurons. It had
a granular appearance, it was extra nuclear, with a very low staining intensity. Our results show differences in the morphol-
ogy as well as expression of receptors for estrogen and progesterone on medium-sized neurons with spines in the nucleus
accumbens of men and women.

Key words: Nucleus accumbens, neurons, Golgi, estrogen, progesterone

INTRODUCTION ventromedial part of the striatum body, together with

the caudate nucleus and putamen, lying on the sep-

The nucleus accumbens (NA), from the Latin word tum. Ramon Cajal (1911) described a medium-sized
accumbere meaning sits on or leans on, is the rostral, neuron in the striatum, densely covered with spines,
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which appeared in the region of dorsal striatum and
considered as the main neuron in this region.

The nucleus accumbens, as part of the limbic
system, is well known as a drug-related brain region.
The nucleus accumbens has a key role in reward and
enforcement of neuronal processes via glutaminergic
afferent pathways originating from the basolateral
amygdala, ventral subiculum and medial prefron-
tal cortex (Mc Donald, 1991). Stimulated dopamine
transmission in the human nucleus accumbens is
related to addiction and positive reinforcement of
many drugs (Hoebel et al., 1989).

Medium-sized neurons with spines (MSN) rep-
resent a heterogeneous group of neurons that are
characterized by a morphologically different form
of soma, with a size of 10-20 pm in greatest diam-
eter, and a variable number of dendrites (2-8). The
presence of spines was not registered on the primary
dendrites, while the secondary and tertiary dendrites
were covered with spines of different densities. Such
morphology of spines provides an enormous varia-
bility of contacts between dendrites, both within the
nucleus and distant structures.

There are two possible biological mechanisms
that mediate in sexual dimorphism. First, sex differ-
ences in the brain during development can produce
independent sex differences in the brains of adults
that persist independently from circulating gonadal
hormones in adults. Second, in adults, circulating
gonadal hormones may affect the brain system in the
processes of addiction and reward-conditioned be-
havior.

In men, androgens during prenatal life perma-
nently organize the nucleus of the limbic system, hy-
pothalamus and spinal cord, forming a male pheno-
type (androgens in the same period in women form
the female phenotype). The organizational effects of
gonadal hormones include differences in the volume
of specific brain nucleus, the number and/or spine
density on the dendrites of neurons, complexity of
the synaptic connections and the expression of neu-
ropeptides (De Vries et al., 2002).

MATERIALS AND METHODS

Research was conducted on twenty human brains,
belonging to persons of both sexes (male-to-female
ratio equal 10:10), between 20-75 years of age. All
brains were fixed after autopsy within ten hours
from the time of death. The brains were fixed in
phosphate-buffered 10% formalin dilutions (3.7%
formaldehyde). The Golgi method was applied to de-
termine the types of neurons, subtypes of neurons,
morphologies of soma, dendrites and axons, as well
as the relations between the cells, synapses, blood
vessels and glial elements. The following were stud-
ied quantitatively: maximum diameter of neurons
(D max), minimal diameter of neurons (D min), and
total length of dendrites (TDL). TDL is a total den-
dritic length that is the sum of the lengths of all den-
dritic extensions of a neuron in microns. Using the
parameters D max and D min and the formula:

(Dmax X Dmin2) X 7'[/6,

we obtained the volume of a cell body. The spine
densities were compared by, counting the spines on
the secondary and tertiary dendrites along the en-
tire length of the dendrites, and then calculating the
average density at 10 um. Quantitative studies were
performed using a Zeiss Axiovision 3.0.6. program.

Immunohistochemical methods indicate the
neurotransmitter and modulatory activities of indi-
vidual neurons, as well as the morphological features
of individual neurons, indicating the types of neu-
rons, the shape and morphology of soma.

For immunohistochemical staining, we used a
primary monoclonal anti-human mouse antibody
that binds to the neurotransmitters contained in the
soma or extensions of neurons. After addition of the
primary antibody, the preparations were kept in a
water bath for 60 min and then rinsed with PBS. A
biotinylated anti-mouse secondary antibody; strepta-
vidin-HRP (horseradish peroxidase) and DAB
(3,3’-diaminobenzidine) were successively applied to
the preparations, followed by rinsing in PBS after the
use of each substances. The preparations were rinsed
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Fig. 1. Spine density on secondary dendrite, female sex, 400 X
magnification

Fig. 3. Expression of estrogen (ERa) in the medium-sized neu-
rons with spines in the nucleus accumbens, female sex, 640 X
magnification

Fig. 2. Expression of estrogen (ERa) in the medium-sized neu-
rons with spines in the nucleus accumbens, female sex, 400 X
magnification

with distilled water, stained with hematoxylin and
again rinsed with water. Further procedure involved
the dehydration of the preparations by increasing the
concentrations of alcohol.

RESULTS
Sexual dimorphism analysis

We examined if there were differences within cer-
tain sub-regions of the nucleus. We studied the pa-

Fig. 4. Expression of estrogen (ERa) in the medium-sized neu-
rons with spines in the nucleus accumbens, male sex, 200 X mag-
nification

rameters of the bodies of neurons (Dmax, Dmin,
volume of the body of a neuron or a soma, Vol) in
the shell of the nuclei (with the dominant types of
the fusiform neurons and fusiform neurons with
lateral dendrites of neurons), in both men and
women. We found no statistically significant differ-
ences. The same parameters for neuron soma in the
core of both sexes, where pyramidal-like neurons
and multipolar neurons dominated, were studied,
We found that there was no statistically significant
difference.
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Fig. 5. Expression of progesterone in the medium-sized neurons
with spines in the nucleus accumbens, female sex, 200 X mag-
nification

After this, we examined the spine density, meas-
uring them at a distance of 10 um along the second-
ary and tertiary dendrites where their density was
highest. In the shell spine, the density was 8.6 + 0.5
in women, and 6.4 + 0.8 in men (Table 1.) This result
was statistically significant in terms of higher spine
density in women. At the core, we registered 9.2 +
0.9 in women compared to 6.9 + 0.8 in men (Table 2).
The result shows a statistically significant difference
in terms of higher spine density in women than in
men at both the level of individual sub-regions and
across the entire nucleus (Fig. 1).

Sexual dimorphism, immunohistochemical expression
of sex hormones

The neurons in the nucleus accumbens have recep-
tors for estrogen and progesterone. They are extra
nuclear, having different distributions and intensities
in male and female brains. In the nucleus accumbens
in the female brain, the expression of the estrogen
receptors was diffuse and evident on a large number
of different types of neurons. It was always extra nu-
clear, granular in appearance and of high intensity
and occupying up to 2/3 of the soma (Figs. 2, 3).

In the nucleus accumbens in the male brain, the
expression of estrogen receptors (ERa) was also
evident. It was distributed in about half of different

Fig. 6. Expression of progesterone in the medium-sized neurons
with spines in the nucleus accumbens, male sex, 200 X magni-
fication

types of neurons; it was extra nuclear, granular in ap-
pearance and mostly having middle to low staining
intensity (Fig. 4).

The expression of progesterone in medium-sized
neurons with spines in the female brain was very dis-
creet, present on a very small number of neurons; it
was extra nuclear and with a low intensity (Fig. 5).
The expression of progesterone in male brain neu-
rons was distributed over a small number of neurons;
it was extra nuclear and with very weak intensity

(Fig. 6).
DISCUSSION

Hormonal changes can directly induce changes in
the plasticity of spines secreted peripherally (taken
exogenously) and can be metabolized locally through
a variety of hormone receptors. It was hypothesized
that hormone-dependent dendritic plasticity that
leads to changes in dendritic architecture, depends
on the effects of hormones. Gonadal hormones have
powerful effects on brain structure. They control ani-
mal behavior.

Estrogen, with its clearly defined role in repro-
ductive functions, performs various activities in many
regions of the nervous system that affect high cogni-
tive functions, pain mechanisms, fine motor skills,
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Table 1. Morphological characteristics of shell medium-spiny neurons of nc. accumbens

shell male female )y
D max 21.59 £3.64 um 23.12 4321 um n.s.
D min 8.76 + 0.84pm 9.58 £ 0.72um n.s.
vol 866.25 + 176.7 um® 1110.97 + 126.7 um® ns.
spine density 6.4+0.8 8.6+0.5 p<0.01

D max - maximal diameter of soma, D min — minimal diameter of soma, vol — volume of soma

Table 2. Morphological characteristics of core medium-spiny neurons of nc. accumbens

core male female )
D max 22.72 £ 1.24 um 2422 +1.54 um n.s.
D min 14.33 £2.26 um 1544 +2.13 um n.s.
vol 2529.79 £ 457.5 um* 3133.47 + 324.5 um* n.s.
spine density 6.9+0.8 9.2+09 p<0.01

D max - maximal diameter of soma, D min — minimal diameter of soma, vol - volume of soma

mood and susceptibility to seizures. Estrogen also
has a neuroprotective role against stroke and Alzhe-
imer’s disease. Estrogen activity is achieved through
two distinct intracellular estrogen receptors, Era and
Erp, which are found in the nucleus of some neurons,
and through some less typical mechanisms.

Estrogen causes a change in the dendritic plas-
ticity of spines in the hippocampus, ventromedial
nucleus and C1 pyramidal-like neurons of the dorsal
hippocampus (Weiland et al., 1997). Estrogen most
likely increases the density of spines in pyramidal-
like neurons by indirect mechanisms.

Current literature indicates that female rats are
more sensitive to cocaine addiction than male rats
and may be more vulnerable to the powerful ef-
tects of psychostimulants (Chen and Kandel, 2002;
Kosten, 1993). These studies have revealed different
patterns of sexual behavior in response to cocaine at
all stages of addiction, including initiation, mainte-
nance and relapse (Lynch et al., 2002). A clearer pic-
ture that is emerging indicates the biological basis of
sex-specific differences in addiction to cocaine, and
that they are differently regulated in the CNS of male
and female rats by gonadal hormones (Festa, and
Quinones-Jenab, 2004).

When we examined the spine density, we no-
ticed sexual dimorphism in both subregions (core
and shell), and at the level of the entire nucleus ac-
cumbens in terms of higher density in females. Simi-
lar results were registered by Forlano and Wooley
(2010) who noted a higher spine density in female
rats at the core of the nucleus accumbens, as well as
at the level of the whole nucleus, but not at the level
of the shell. We have shown that the spine density
was higher in women, thus the lower spine density
in men suggests that dopamine has a smaller impact
on the NA.

These differences are evident in the density of
spines, especially on the distal (secondary and terti-
ary) dendrites of medium-sized neurons with spines.
This tells us that early embryonic development de-
fines the morphology of the neurons, and that later
pubertal modulates these neurons by reward condi-
tioned behavior (Forlano and Woolley, 2010).

After examining the synaptic activity of NAK
and spine density, Wisman et al. (2011) concluded
that the density of synapses is higher in female rats
than in males and that it is higher in the core than
in the shell of NAK. We registered a significantly
higher expression of extra nuclear estrogen receptors



1154 MAJA SAZDANOVIC ET AL.

ERaq, in the neurons of NAK in women than in men.
As for the expression of extra nuclear progesterone
receptors PR, in general, it is considerably less than
the expression of ERa in both sexes. Similar gender
differences, but on the other structures of the brain,
were also obtained by other authors (Lenz et al., 2012;
Quadros et al., 2002).

It is known that during embryonic development,
testicular secretion leads to sexual dimorphism in
brain organization (Breedlove and Jordan, 2001).
There are also the effects of exposure to gonadal hor-
mones during puberty that contribute to different
brain development and behavior (Romeo and Sisk,
2001; McEwen, 2001). Estradiol is known as a hor-
mone that affects many aspects of behavior, as well
as in the processes of addiction (Pellis, 2002; Hu and
Becker, 2003). In experimental animals, it was ob-
served that high doses of estradiol enhances cocaine
addiction (Robinson and Berridge, 2000).

Estradiol stimulates dopamine release in the
ventral and dorsal striatum (nc. caudatus, putamen
and nc. accumbens), increases dopamine takeover
in NAK, influencing the density of receptors for
dopamine (Lynch et al., 2001). The ability of estra-
diol to facilitate dopaminergic activity is considered
key to enhancing the effects of cocaine on behav-
ior in females (Jelks et al., 2007). Steroid hormones
and their receptors are powerful regulators of gene
transcription in the CNS and have the potential to
change permanently the structure and function of
the developing brain. In our study, we have shown
sexual dimorphism in the expression of extra nuclear
estrogen and progesterone receptors in the neurons
of the human nucleus accumbens.
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