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ApyuITBa OCHOBaH 1872. rofmue, y KojeM ce 06jaB/byjy pafjoBI YIaHOBA

CpIicKoT /IeKapCKOT APYINTBA, IPETIIATHIKA YaCOIMCA U 4IaHOBA IPYTUX
ApyLITaBa MEAMIIMHCKIUX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IPUKase 60eCHNKA, IIPErTIefie IUTePATyPe, AKTyeTHe TeMe,
PajioBe U3 UCTOpHUje MeULIMHE, PalOBE 32 IIPAKCY, PaJiOBe KOji Ce OJIHOCE Ha je3nK
MeZIMIHe, PajjoBe 13 MeIUIMHCKe eTHKe (KTMHIYKA eTHKA, eTHKA ITyOIMKOBamba,
PerynaTopHyu CTaHAPAM Y MEAUIIVHN), U3BEIITaje C KOHIPpeca I CTPYYHMX CacTa-
Haka, CTpyYHe BeCTH, IIPVKa3se Kibura u gomuce 3a pyopuke Cehame, In memoriam
u Promemoria, Kao ¥ KOMeHTape 1 MICMa YPeTHUIITBY.

CBu pyKOmucy Koju ce pa3Marpajy 3a mraminame y ,CpICcKoM apXuBy 3a Ije-
JIOKYITHO JIEKapCTBO“ He MOTY JIa Ce IIOJHeCy WK fja Oy/ly pasMaTpaHi 3a my6mm-
KOBaIbe Ha IPyTuM MecTuMa. PajioBy He cMejy fa Oy/y MPeTXOJHO WTaMIIAHM Ha
ApyTM MecTMa (HeMMUYHO WIH Y TIOTITYHOCTH).

Ipucnem pyxonuc Ypehusauku on6op 1mabe pelieH3eHTIMA Pajyu CTPyYHe
TpoleHe. YKOMMKO PeLieH3eHTH IPeIoKe U3MeHe UM IONYHe, KOIMja perieHsuje
ce JoCTaB/ba ayTOPy € MOZIGOM JIa yHece TpakeHe M3MeHe Y TeKCT paja Win fia
apryMeHTOBaHO 00PA3/IOXKI CBOje HeC/marame ¢ npumenbama perjensenta. Konauny
OJUTYKY O IPUXBaTakby pajia 3a IITAMITy JOHOCK I/TABHY ¥ OJITOBOPHM yPETHMUK.

3a o6jaB/bene pazjoe ce He ucIUahiyje XoHOpap, a ayTOpCKa IIpaBa ce IpeHoce
Ha 13fjaBava. Pykomcu u mpumosu ce He Bpahajy. 3a perpoayKIjijy 1y HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia Iy OIMKOBAHOT Y ,, CPIICKOM apXUBY  HEOIIXOHA
jé carlacHOCT u3JiaBaya.

PajioBu ce mTaMIIajy Ha €HITIECKOM j€3MKY Ca KPaTKIM CaipXKajeM Ha eHITIECKOM
U CPIICKOM je3MKY, OJJHOCHO Ha CPIICKOM je3UKy, NMpMINIioM, ca KpaTKuM cajp-
KajeM Ha CPIICKOM I eHITIECKOM je3VKY.

AyTopu IPUXBaTajy IOTIYHY OATOBOPHOCT 32 TAYHOCT 1I€/IOKYIIHOT CafipKaja
pyxornuca. Marepujan my6muKaiiuje mpeficTaB/ba MUILI/bEIbe Ay TOPA U HITje HYXKHO
onpas Muiberba Cprickor ekapckor apymTsa. C 0631poM Ha 6ps Halpesak Me-
JMIMHCKe Hay4YHe 06/1acTy, KOPUCHUIM TPebha /la He3aBICHO IIPOLewbYjy MHpOopMa-
IMjy TIpe HETO IITO je KOPMCTe WM Ce Ha Iy 0C/ambajy. CPIICKO TeKapcKo APYIITBO,
ypenuuk mu Ypehusauku og6op ,Cprickor apxmsa 3a Lie/IOKYIIHO 1€KapCTBO“ He
HpUXBaTajy 6110 KaKBY OATOBOPHOCT 3a HABOJE Y PafioBuMa. PekaMHu MaTepujan
Tpeba a byfe y CKIay ¢ eTHIKNM (MeUIMHCKIM) ¥ IIPABHUM CTaHAapAuMa. Pe-
K/IaMHM MaTepujasl yK/bydeH y OBaj YacOIIC He TaPaHTYje KBa/IUTET MU BPETHOCT
OI7IAlIIEHOT POV3BOJIA, OFHOCHO TBPJitbe pou3Bobaya.

IogHeceHy PYKOIIIC IOAPasyMeBa fia je Iber0BO Iy O/IMKOBatbe 0X00PIO OAro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpakuBare 06ap/beno. Vsnasay ce nehe
CMaTpaTy IPaBHO OATOBOPHIUM Y C/Iy4ajy IOAHOIIEHa G110 KaKBOT 3aXTeBa 3a
Kommensaiujy. Tpeba fja ce HaBely CBU M3BOPU (UHAHCHPaba Pajia.

Cpncxn ApXUB 32 LETIOKYITHO IeKapCTBO je yacomuc CpIICKOT IeKapCKOT
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Mwune UrtbaToBuh

Akazemunja MegULMHCKNX Hayka Cprickor nekapckor apywTsa, beorpag, Cpbuja

»JIaKo je Hay4uTy XUBOTUIbY, 1aKO je
HAay4YMTHU IPOCTAKA, A/ je TEIIKO
Hay4UTU OHOTA KO je HeHaydeH Beh
IIOCTAO0 YYUTEb APYTUMa‘.

Bnaguxa Huxonaj Benumuposuh
(»Mucnn o gobpy u 31y“)

MyTteBn

JlaHac, Kajja cy rofiHe Kao BEKOBU paHIije, He
HasajlyjeTe MHOTO aKO CTOjUTe TOAMHY JaHa, alin
¢y ppyru Hanpeosanu 1 100 roguna cy ucrpep,.
W onpa ux je Hemoryhe ctuhu. A My cMo craja-
71, U3 Pa3HUX Pasjiora MHOTO CTajam. AKO cTe
JKeJleN 1 TIOUeNIV UTPY, MOpaTe je UTpaTy 1o
IpaBMIVMa KOja Ba)ke 3a CBe, a Ha KOja HeMaTe
yTnIaja. Y Toj yTaKMMIM ca HajborbyMa Mopare
OUTV Ka0 OHY 1 joII 60JbM. A OHM CY MOZEPHI,
KOPJICTe CBa TEXHMYKA ¥ TEXHOJIOIKA CPEfICTBA
Ia 6y 6y O6p3u, Ta4HY, WIYCTPATUBHM, AVHA-
MIYHY, TIPOAYKTUBHY, eKCIIEIUTYBHIL...

Nndopmauymja n nHTepHeT

Pa3Boj unpopmanmonnx rexxHonoruja (MT)
HAIIpaBUO je peBOIYLMjy ¥ CBUM 001acTIMA,
U TO peBONYLMjY KOja jour Tpaje. JlaBHO cy 3a-
6opasspeHN (ryuryja) mepa u MacTIIO, a jOLI
6p>xe mucahe mamyne. Moryhnoctu pagyna-
pa cy HeBepoBaTHe. VI Mopare X KOPUCTUTH.
He mopare 3HaTi Kako OHU pajie, ay Mopare
3HATY IITA BaM MOTY IPY>KUTH 1 KaKO X YICKO-
PUCTUTY 3a OHO LITO je BaMa NOTpeOHO. OHaj
KO KOPMCTY KOMIjyTep Kao nucahy Mammuy
je Ha HUBOY TPOMeCEYHOT JaKTMIOrpadCKor
Kypca y CBeMY, a IIOC/Ie TOIMHY [JaHa I Y CBOjOj
Hay4HOj ob6mactu. Mopepuusanuja CA npax-
TUYHO UICK/by4Yyje CBE OHE KOjI jOIl YBEK KO-
pucTe mepo w nucahy MammnHy.

Jenuo op orkpuha VT je u untepHert, Koju
ce BepoBaTHO Moxe cBpcraty y 10 HajBehux
cBeTckux oTkpuha. IIpegHocTn MHTEpHETA
cy 6pojHe, a OBOM IPUINKOM VICTUYEM JBe:
IOCTYIHOCT MHQOpPMaIija 1 TeMOKpaTusa-
IL/ija CasHaba, a TO je HEIOCPEIHO NOBETIO JI0
ryOuTKa MOHOIIONA HA 3HAbe U HeCTajarbe ay-

TopuTeTa. AyTOop OBUX pefioBa ce ceha Komm-
KO je 61710 TOTpeOHO TPyJa U BpeMeHa fia ce
nobe mo nudopmanyje (wianka, Kwure) mpe 20
wn 30 rogyHa. 360r TOra je MHTepHET JJaHacC
npasa 6marogert. JJocTymHOCT MHpOpManja
je oTIyHa 1, LITO je Ba)KHO, OHA jeé JOCTYII-
Ha OfiMax. 3a IIcame KIbNUTa je TOTPe6HO 0KO
JiBe TOIVHE; aKO ce IPUTOM KopucTte nHdop-
Manuje Beh crape 1-2 rogune, jacHo je ga
kmura (yibeHuk, MoHorpaduja) Moxxe OUTH
MOJiepHa U eflyKaTMBHa, aJii He ¥ HOCHU/IAIL
HajHOBMjUX casHamwa. Hajuemrhe je n Temko
focTymHa. Yacommcy 1 WiIaHIM Cy HajopKu
U HajoOCTYNHMjU u3Bop uHpopManyja (Ha-
YYHMX, CTPYYHUX, efyKaTUBHMX). Bpeme of
IpyjeMa YIaHKa 10 OITyKe O CYOMHN YIaHKa
MepU ce y JaHMMa 1 Mopa OuTyu Mame of 45
naHa. [Ipo6mem je u mepyoy of MpUxBaTama
pazia 1o BeroBOT 06jaB/bUBamka y INTaMIaHIM
uspamyMa jep npobe 1-2 ropuse. To je rmaBHU
pasJior ycrexa eIeKTPOHCKUX ITy6nmKanuja,
jep ce MHpOpPMaIMja MOCTIe IpUXBaTama Imy6-
JIMKYje 32 HeKOIMKO JIaHa.

Haj6omn vaconncy ny6nukyjy 5-10%
nonybenux papgosa. Hajoomu cy u umajy Be-
muKu 6poj monyheHux panosa, a Tajja MOTy
IpPaBUTHU CTPOXY CeNeKIUjy fa 6u ocTamu
Haj6o/pu. EXCIIefUTUBHY Cy M UMajy KpaTKO
BpeMe obpafie pajia, He Tybe BpeMe ca JIOIIM
pajioBMMa, HUTK Ca TIONIpaBKaMa 1 jopajama
pagoBa Koju 6u ce MO 06jaBUTU. AKO Off
npujeMa paja io ofTyke npobe roguHy gaHa
U jOIII TOAVHY JIaHa IO BEeroBOT 00jaBIbIBamba,
HUTame je KOMUKO je Ta MHpOpMalyja aKTy-
enHa nocine 2-3 ropuue. CA my6nukyje oko
55% mpucIenux pajjoBa 1 yjlaxe JocTa Tpyfa
U BpeMeHa y IIoMaramy ayTopyMa Jla HalipaBe
npuxBaT/buB pafi. CA cajia Hounmbe ca IpaBuM
€IeKTPOHCKUM IyOIMKOBabeM, MaKCHMaTHO
he ckpaTuTy Bpeme of mpujemMa paga o ofi-
JIyKe O ’heTOBOM IPUXBATakby WM Of0Njamby,
npuxsaheHe pagoBe o6jas/prBahe ofMax eex-
TPOHCKY, HacTaBMhe /ja TOMa)ke ayTopyrMa U
cBe he TpaHCITapeHTHO M3HETU Ha CBOM CajTYy.

U y undopmaTnykoj epu cBe uMa U CBOjy
JPYTY, TAMHY CTpaHy: MHOTO IIO/TyUCTHHA, Jie-
suHQOpMaIja, MAaHNITYIVCakba, HEMOIITeka.
3ato y Mopy nadopMarja MopaTe KpUTUIKI
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npuxsaTaTy MHGOpManyje u Tako usdehn ce saMke mpu-
XBaTarba HeUCTUHA.

[yburax ayTopureTa ce MO>Ke IIOCMATpaTu Kpo3 Iyou-
TaK MOHOIIO/IA Ha CKPYBAHO 3Hame (CBOje 11 Tyhe), a mpaBu
HAy4YHMU ayTOpUTETH he yBek IOCTOojaTu jep Cy YBeK UCIIper.
Aytopuret Meby jemHaKMMa ce OUMITIEAHO OCTaje Ha APy-
ru HauyH. He MoxxeTe 6MTY Y BpXy HY Y jefHOj 0O/macTu 1
Y MICTO BpeMe aHaXpOHU. 11 ayTOPUTETI MOPajy CXBaTUTH
la VX je BpeMe IIperasuio, fa he cBe BUX0BO 3HamWe M-
KOTPIIHO CTMUI]AHO IOfyIHaMa OUTI 3aCTapesio 3a FOAVHY
JlaHa 1 []a CaMO MOPajy PasMMIIbATH [ /I CY 3aCTy KIU/IN
la HeKo ApyTru OpyHe O BUXOBOM yrieny. Turyromannja
IIOCITIEAIbYIX TOIMHA je MMOC/IeANIIa TyOUTKA IIPABUX ayTO-
pUTeTa ¥ KOMIIIEKCA IIOMYIIMCMEHNX, @ 0eCKOMIIPOMMCHUX
n arpecusHux. To je goBesno o uHayje U ferpafarje
TUTYIA, a7I1 CBe TUTYJIE UCTIPEN, MMEHa He MOTY CaKpUTH
MIPasHUHY NOCTIE BUX.

Je3sunk

Hayuna uctuna je jemHa 1 yHuBepsanaHa. AKO >XeUTe fa
ce Ballla MICTVHA UYje, aKo Xe/nuTe fa OyjeTe eo cBeTa,
MopaTe KOMYHULIMPATH ca TUM cBeToM. JlaHac je jesmk
KOMYHUKallije eHITIeCKM ¥ MOPaMO TaKO KOMYHUIIMPATH
jep He muIIeMo caMo 3a cebe u 360r cebe. Mu xenmumo
ia HaC 4yjy, jep HUCMO ayTUCTUYHU. JeCMO MU Hajoospu
U HajIlaMeTHM)j !, aly Kako Hac cBeT Bupu? OH MOXe U
6e3 Hac, a OH Hac IpUXBaTa 0 MPAaBM/IMMA 3a CBe I He-
Moryhe je HAMeTHYTHU CBOja IpaBuIa. AKO Hac CBET He
U307Iyje, 3aLITO OMCMO MU TeXWIN caMou30manuju? Ao
Be/Ke Haryje, kao Hemmm u Kunesu, Mory my6mkoBaru
Ha eHIJIECKOM, 3alTo To He 61 Mormu u Cpou? a nu je
TO yZlap Ha CPIICTBO U CPIICKM je3MK WM Ofipa3 He3pe-
yor u HepyuHKcaHor HanyoHanHor 6uha? CA je jaBHO
npermao rparnie Cp6uje u Temko ce n360puo aa ce u
eroBa MCTIHa uyje. Ha Tom normpy he ce 6opnty 1 ame
u crumynucahe ayrope na cBe popme draHaka my6mn-
Kyjy Ha eHrneckoMm. CA he my6nmkoBaTu NCK/by4MBO Ha
CHIJIECKOM je3MKy CBe OpUI'MHAIHe (Hay4yHe ¥ CTPY4He)
pajioBe, MeTaaHasM3e, IPUKase CaydajeBa, IPeTXOfHa U
KpaTKa caonmrerma. CaMo Kao KoMIpomuc yacomuc he
00jaB/pMBaTI Ha CPIICKOM je3VKY MojefyHe GopMe IIoje-
AMHYX PajioBa y IIeI0CTH, Ca AIICTPAKTOM Ha €HITIECKOM.

Mnarujapusam

Csu dakynretn u yauBepsuretu y Cpouju nmajy kopexce
eTyKe [1], mpaBWIHMKe U CaHKIHUje 3a ,HeaKaeMCKO II0-
Halllalbe y V3pajiu MUCAaHNUX pafioBa“ [2], anu Ha TO HUKO
He o6paha nmaxmy. [Ipumepn miarujapusma ce Hanase cBe
verhe 1 Ha CBUM HMBOMMA: Off I/TATMPatba MATUCTAPCKIX
U JOKTOPCKUX Te3a IO IUIaruMparma Hay4yHe MHpopMalyje.
MHoro IyTa je yKasyBaHO Ha Ty II0jaBy 1 Y 4acOIMCHUMaA
[3] u y uyyBenuMm ynyTcrBuMa [3]. Ilnarujapusam jecre
po6em gaconca, ann dancnpuxosarse un habpuKoBame
(n3Muipamwe) nHpopManyje je jomr Behu npobaem nH-
cTuTynyje miarujaropa. a mu cy Behu KpuBIm o camux
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TIOTIIOBA OHM KOjJ UM TO J103BOJbaBajy? IIposuBajy ce mia-
THjaTOPY, /Iy 3aIUTO HUKAJIa HUCY IIPO3BaHM MEHTOPY VIV
YIAHOBY KOMYCHja Koju ¢y uM to omoryhmm? Ko je xpus
HeunmereM? HeaBHo, kaja je 10610 Majyi IpyKa3 cydaja
ca 18 ayTopa, oBaj ypepHuk ce nurao: lllta cy ayropu xTenm
TVMe JIa K&XY O JacOINCY, O YPENHNKY VIV CaMU O cebu?
YnaHax je jefHOCTaBHO BpaheH ja ce cMamu 6poj ayTopa,
jep 4ucTaunIie ca KIMHMKe He 3aCTyXyjy ayTopcTso! Jor ce
BUIIIE IIYTA0: 3aIITO YITIEHHM IIpodecopy, KOju Cy HOTIN-
Ca/IM CarjacHoCT ia ce paj MyOMuKyje, HUCY OIIOMEeHYIIH
MJTaJie ayTope Jia TO TaKo He Moxke? [la i TakBa efyKanuja
HIje Y BUX0BOM oncy mocna? JlaxkHo ayTopcTso [3, 4]
BHUIIECTPYKO YMHOXKaBa CUCTEM ,ja Tebe, TM MeHe CTaBU
Y paj’; Kao fja HemocpeiHa OKO/IMHA He 3Ha KO Cy IIPaBu
aytopu. [Ipo6em je miIieMepcTBO Te VICTe OKONIHE.

ITpucBajame Tyber 1 npukasuBame Kao cBojer je Kpaba.
Ay, nnarujapusaM Huje obudHa Kpaba: Bpahame yxpa-
IeHor Huje u Bpahame Ha cTapo crame. Kpaba je Tpajua.
Ormet npn4a o jabynu: ako BaM HeKO yKpaje jabyky (nH-
¢dbopmanyjy), He MOKe BaM je BpaTUTI ¥ OCTaTU 6e3 e
(ykpapneHe jabyke). ITmarujapusam ce Mopa rmocmMaTparu
Kao kpaba Hajrope BpcTe 1 Mopa ce caHkumonucary. I[na-
rujapusaM je Benuky mpo6naem CA, a miarujaTopy HUCY
mpo6seM yacomuca Beh IbUXOBUX MHCTUTYIM]A, LeTOKYII-
He Hay4YHe 3ajefgHule u fpymTsa. CA he ce 6opun mpo-
TVB CBAaKOT BJJIa IUIarvjapusMa: 3a6paHoM o6jaB/pyBatba
onpebeHn BpeMeHCkU mepuof, ob6aBelITaBambeM Hayd-
HO-HacTaBHUX Beha daxynrera, yHUBep3uTeTa, pagHIX
opraHusaiyja u gpyrux yacomvca. CA Huje y MoryhHocTH
fia T7IarujaTopa M3OIIITY 13 HaydHe 3ajeffHNIIe, amv 61 To
Tpebano a ypamu BUXOBO HEMOCPENHO OKpysKeme. JJa
JIN je OHO CIIPEMHO 32 TO MJIU Ce CBU JOOPO CHAaa3uMo y
XU U Ka/by3n?

MebhyTum, xaxo ce y Cpbuju 60puTy IpOTHUB IJIaruja-
pusma? Axo y Cp6uju Huje JIOIIOB OHaj KOju Kpaje, Hero
OHaj Kojer yxBare. AKo je ,Hajcmabe ykpageno! Ako ce
»Hajoorbe IIpMMa 1 yCIeBa YKpaleHo . AKO MHTe/eKTyasTHa
CBOjMHA Bpefyl MajIo WIM HUIITA. AKO IUIarujaTop OCTaHe
akagemuK. Kako ucnpasuy reacku nopemehaj xoju je ye-
JIOBYIO CTANHY 60p6y IIPOTYB ITpaBMIa M CBAKOT CUCTEMa?
ITopemehaj xoju je HacTao mociIe METOBEKOBHOT POIICTBA
U JBOBEKOBHOT JIOLIET BOhCTBA ca MaCOBHYUM IyOuIjuma
Y BEIMKUM 1 ,MaIUM" paToByuMa. [la /i Cy 3a IONnpaBKy
OBaKBUX NopeMehaja orer MOTpeOHYU BEKOBY U CE TO
jemHocTaBHO Mopa cacehn? Kapa he marujaropuma 6urn
jacHO fia je TAaKBO €710 KPUMMHATHO 1 HEMOPAITHO, a he-
TOB pe3yTar ,IpodecroHanmHo caMoyoucTBo™ [3]?

Ha xpajy, mu4Hu caBeT MIaiuM ayTOpMMa: MIIajy CTe,
yMaTe BpeMeHa I ja Hay4d)Te KaKo HallMCaTyU U CAOIIIITH-
TV CBOjy MICTVHY, He Tpeba [ia Bac HeKO JOINCYje Y paf,
jep hete ocraru ny>xuuk. Catucdaxuujy here umaru camo
aKo cTe UCTUHCKM ayTopu. He momcyjre y pap medose,
IIOBOJBHO UM je mTO cy medosn. He gommcyjre y pan He-
IIIICMEeHe, OHU Cy TPaM3VBMY, aTPeCYBHM Y HUCY ,,IyOUIN
BpeMe“ Ha Mucarbe pajioBa HEro Cy YCIIOCTaB/basl ,KOH-
TakTe ¥ OV MOCITYIIHN, a 6upoKpaTuja he yrpaso mux
moBecTy BaMa 3a Lredose. Oupna here umarn mpob6neme jep
OHU 3HAjy Jja CTe BM IMCMeHN, a oHY HercMenn. I1ITo je
Hajrope, 3Hajy ¥ OHM Jla TO 3HATE U BIL.

www.srpskiarhiv.rs ‘
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Pedopme

Pedpopme CA cy HeMUHOBHE M TO KpO3 MOJEPHU3ALIU)Y:
TEXHMYKY U CYIITHHCKY. OHe Cy IMPEKTHO MOBE3aHe jep
TeXHJYKa MOJiepHM3alija oMoryhaBa CyIITHHCKY.

TexHomnowmko nmpuaarohapame je HEMUHOBHO, pefak-
LMjCKY ¥ YPeIHMYKY IOCTYIIAK Ceé MOpa MaKCHUMAaJIHO
CKpaTUTH, MOpa YBECTY IPaBO e1eKTPOHCKO U3Jjalbe,
nosehaTy IMTa6MIHOCT pafioBa, yBECTU eIeKTPOHCKO
ypebuBame yacomuca, yBecTu HOBe BpCTe YIaHakKa (BuU-
Ieo-4IaHKe, BUIeO-WIyCTpaliyje y WIAHIVMA, PaZioBe ca
e-TIpe3eHTaljoM MHoro civka, How I Do It, xpatke ¢op-
Me YIaHaKa: CJIMKe U3 KIVHNYKe MefUILIMHe, UCTopHje),
AKTUBHUM IIPYUCTYIIOM YpeSHUIITBA IIyOIMKOBameM I:
JMMYHMX CTAaBOBA, HAPY4YEeHUX KOMeHTapa, Pro ef contra,
YBOJHUKA, Iper7iefHNX YIaHaKa, aKTye/THUX TeMa UTH.
Vaxo NpakTUYHO I1e0 YacOINC MMa Y/IOTY Y KOHTHMHYVpa-
HOj MEIMIIVHCKOj efyKaluju, mojepyay wianuu he 6uru
0ce6HO HaMeIbeHN TaKBOj e yKalyjil.

CA noxpehe n ,,e-6ubnuorexy CA“ Ha cBOM cajTy 1
yurHuhe focTynHuM nyonukoBaHe Kmure y usfamy CA,
CJI]I, xkao 1 cTape U peTKe KibUre IpyTuUX usflaBava. JJlanac
ce ca HelITo HOBI[a MOXke odopmuTu fobpa 61bnnoTeKa,
anu ce 6Mo6MMOTeKe IOCeOHO LieHe YIIPaBOo 110 TUM CTa-
PUM U peTKUM KbJUTaMa Jj0 KOjux ce Temko fgomnasu. CA
he moce6Hy naXxmy ycMepuTH Ha BUX Ja 61 UX cIracao
3abopaBa, YYMHMO HOCTYIIHUM CBUM 3aHT€PECOBAaHUM
UCTpaXMBadlMa, a/iy ¥ oHeMoryhno namba omrehema Tor
Omara.

Yunhemo op Haj6oBMX U TeXXnUTH Ka wuma. Hehemo
ce IIOPeIATY Ca OKOMMHOM 1 ITyctuheMo apyre #a Hac
oLemyjy, ca 1To Behe gamuHe — To 607be. ViMa MHOTO Kpu-
TepujyMa 3a Bpe[HOBaIbe Yacoluca 1 CBUMa ce Moke Hahu
MaHa. Ay, HeKMX KpUTepujyMa Mopa OUTY M IpUXBa-
titheMo oHe Koje BehuHa npuxsara. [Iparnhemo nnpekcHe
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EDITORIAL / YBOOAHUK

Homo homini lupus est

Slobodan Nikoli¢

Institute of Forensic Medicine “Milovan Milovanovi¢’, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Belgrade, Serbia

Man’s inhumanity to man of all kinds has been
well documented throughout each era of re-
corded time [1]. Modern era and time of tran-
sition we live in brought with it new ways of
inhumanity. In these times, living in Serbia, we
are exposed to many kinds of violence. Acts of
violence may originate from the state authori-
ties via legislation aimed against particular
groups, or from single perpetrators using in-
timidation, physical assault, or mobbing [2].
Some vulnerable social groups are particularly
exposed to violence and they need special legal
protection.

Ambroise Auguste Tardieu provided the
first description of child abuse in contemporary
medical literature when he reported 32 cases
of cruelty to children in 1860. With specific
reference to abusive head injuries to children,
John Caffey in 1946 described six infants with
multiple fractures in the long bones, who ad-
ditionally had chronic subdural hematoma
and no history of injury [2]. Child abuse is
non-random physical and/or mental damage
inflicted on a child, either willfully or through
neglect, within the family or institutions, which
causes injury and/or impaired development
and which, in individual cases, may cause death
[3]. The boundary between acceptable violence
in the context of the so-called necessary edu-
cational measures by parents or as part of ac-
cepted tradition, and unacceptable violence
leading to death or severe injury is not always
clear [3]. Although the term battered child is
often used to describe physical child abuse, the
recent literature refers to non-accidental injury
and abusive or inflicted injury [3]. There are
many factors to consider when trying to dis-
tinguish accidental from non-accidental injury.
Clinical findings and radiologic imaging stud-
ies not in keeping with the history and injuries
of different ages are key indicators of inflicted
trauma, especially in infants. The age and stage
of development of the child, the timeliness of
seeking treatment, other injuries of different
ages, child’s state of nutrition and cleanliness
should be taken into consideration when sepa-
rating inflicted from non-inflicted injuries [4].

Handicapped children are in particular danger
[2]. Another factor that influences recognition
of abusive injuries includes a physician’s experi-
ence with child abuse and family violence [1].

The terms intimate partner violence, intimate
partner abuse or domestic abuse describe physi-
cal, sexual or psychological harm originating
from a current or former intimate partner or
spouse and may happen among heterosexual
and same-sex couples [2]. Stalking and nowa-
days cyber-stalking are often included among
different types of intimate partner violence [2].
Older abused women face additional challeng-
es, having grown up and married during a time
when domestic abuse was tolerated or ignored,
having lived with abuse for many years, which
can lead to problems such as poor self-esteem,
feeling the duty to take care of an ageing part-
ner, or feeling afraid of living alone after being
with someone for many years [2].

But we mustn't forget school violence: school
bullying is primarily used to describe repeated
harassment behavior in schools, and a new type
of violent behavior among schoolchildren - cy-
ber mobbing using mobile telephones, comput-
ers, the internet, and social networks such as
Facebook [2]. Or violence against homosexu-
als, which originates from the state authorities
through legislation or from single perpetra-
tors tolerated by state authorities. Or violence
against the patients in mental hospitals, which
originates from the medical staff, in cases when
monitoring of personnel in these institutions
is poor. Or violence against the elderly as do-
mestic violence or violence in nursing centers
- including physical, sexual and psychological
abuse, neglect, as well as financial exploitation
and violation of civil rights [2].

In hurrying to catch up with the European
Union, we have adopted modern European leg-
islation easily, but we do not enforce these new
laws consistently — now there is a great gap be-
tween reality and copied European legal norms.

There is a German saying: Ohne Daten, keine
Taten. To act, one needs facts. The very first
and key step in protection against violence is
recognition of its existence in society, and after
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that diagnosis, which rests upon multidisciplinary efforts
among clinicians, social workers, medicolegal death in-
vestigators and law enforcement agencies [2, 5, 6]. Col-
laborative efforts and funding by governmental and private
sources support ongoing research to establish evidence-
based markers for accurate diagnosis [2]. Finally, the last
steps are protection of the abused persons, adequate pun-
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Medicolegal characteristics of domestic violence
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2University of Ni$, Faculty of Medicine, Nis, Serbia

SUMMARY

Introduction/Objective Domestic violence is a phenomenon as old as the history of human civilization,
present in all cultures, epochs and social systems. Despite the fact that domestic violence represents a
dangerous and unacceptable social phenomenon, as well as a significant medical problem, there are
still no precise data on the prevalence of this phenomenon in our country.

This study aims to determine the elementary forensic characteristics of domestic violence that would
represented the basis for future medical research in this field.

Methods A total of 4,593 records of forensic autopsy (n = 3,120) and clinical forensic medical examinations
(n=1,473) were analyzed in the 1996-2005 period in order to determine the cases of domestic violence.
Results The analysis encompassed 300 cases (6.5%) of clinically examined (n =211;70.3%) and autopsied
(n=89; 29.7%) victims of domestic violence. A statistically significant increase in domestic violence cases
(x>=12.74; p = 0.00036) was determined in the observed period. The victims were mostly females (78%),
with the mean age of 45.8 years (min = 0.3; max = 85; SD = 17.7), married (45%), with personal income
(74.4%), and urban residence (66.3%). The majority of abusers were males (89.3%). Intimate partner
violence was present in 58.3% of the cases. Physical abuse was the most common form of violence
(97.7%), while sexual violence (2.3%) and child abuse (4.3%) were rarely recorded.

Conclusion The results of this research indicate that forensic medicine can be of great help in designing
appropriate standards for conducting clinical medical examination, preventive programs, and strategies

in fighting domestic violence.

Keyword: domestic violence; forensic medicine; abuse; injury

INTRODUCTION

Domestic violence (DV) is a phenomenon as
old as the history of human civilization, present
in all cultures, epochs and social systems [1].
For this reason, the ubiquity and universality are
essential characteristics of this phenomenon [2].
Until the late 1960s, DV had not drawn any par-
ticular attention of the society. The dominant
opinion was that “a home is a man’s fortress”
and that violence within the family is a private
matter. During the 1980s and 1990s, DV be-
came more widely recognized and considered
as one of the most under-reported crimes [2, 3].
In the coming years, DV has been seen not only
as a dangerous and unacceptable social behavior
produced and maintained by the cultural and
social norms, but also a great burden on the
health system at the global level [3, 4]. Numer-
ous problems that affected Serbia over the past
decades, including the long-lasting social and
economic crisis, the general impoverishment of
the population, an increase in unemployment,
the inability to satisfy basic subsistence needs,
the arrival of a vast number of refugees, and
many other challenges, caused the dramatic rise
in all forms of violence in our country, includ-
ing DV [4, 5]. Despite this, there is a deficiency
of exact data of DV incidence in Serbia both in
the context of social and natural sciences [5].
The current study attempted to determine
medicolegal characteristics related to the distri-

bution, structure, nature, and consequences of
DV, with the aim to achieve a better understand-
ing of this phenomenon from a forensic perspec-
tive, which would represent the basis for future
medical research of this phenomenon.

METHODS

This retrospective study conducted at the In-
stitute of Forensic Medicine of the Faculty of
Medicine, University of Ni§, Serbia, by analysis
of autopsy protocols and reports of DV victims
who underwent clinical forensic examination
in the 1996-2005 period. A total of 4,593 cases
(3,120 autopsy reports and 1,473 clinical exams)
were analyzed. The cases of DV victims (n = 300;
6.5%) were analyzed in the investigated sample.

The survey covered the territory of District
of Ni§ (the second largest district in Serbia by
size, with the area of 2,729 km? and 373,404
inhabitants) and surrounding areas of South-
eastern Serbia (the area of 14,010 km? and a
total of 1,551,268 inhabitants) [6].

Each clinical examination was preceded
by obtaining the informed consent of the ex-
amined person about using their information
for scientific research purposes, with absolute
protection of their identity and privacy. The
Ethics Committee of the Faculty of Medicine
of the University of Ni§ approved research on
human cadavers.
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Several items were analyzed in every case: the aspect
of the victim, the aspect of the abuser(s), the characteris-
tics of violence (form of violence, reason, time and place
of violence act), as well as the forensic aspect of the vic-
tim’s injuries (the type, topography, severity and outcome,
weapon type and mechanism of harm). The results were
statistically analyzed using SPSS Statistics for Windows,
Version 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

The retrospective analysis of the records of the Nis In-
stitute of Forensic Medicine between the years 1996 and
2005 revealed a total of 300 DV cases, which constituted
6.5% of all examined subjects (n = 4,593). Among the DV
cases, clinically examined subjects and autopsied victims
were represented in 70.3% (n = 211) and 29.7% (n = 89),
respectively. In relation to the total sample, there was a
statistically significant increase in DV cases (x> = 12.74;
p =0.00036), as shown in Figure 1. Clinical forensic exami-
nation was carried out at personal request of DV victims
in 65.7% of the cases, while in 34.3% the examination was
conducted at official order by investigating authorities (in
all autopsied and in 4.6% of clinically examined victims).

Regarding the demographic characteristics of DV
victims, it was found that 78% of the cases were females,
and 22% were males. The mean age of victims was 45.8
years (min = 0.3; max = 85; SD = 17.7). The victims under
the age of 18 years were represented in 4.3% of the cases
(n = 13), as shown in Figure 2. More than one half of all
victims were either formally married (45%) or lived in
cohabitation, e.g. in an extramarital community (6.7%).
Most victims (74.4%) had personal income (employed,
retired, farmer), while victims without income (house-
wives, unemployed, and dependent persons) accounted
for about one quarter of all cases (25.6%). Majority of the
victims resided in the city (66.3%). The results showed an
increase in the number of victims in urban areas, but not
statistically significant (x* = 0.335; p = 0.56). In addition,
there is a statistically insignificant negative trend of victims
from the rural areas (x> = 0.625; p = 0.43).

The majority of abusers were males (89.3%), while
women committed violence against family members in
10.7% of the cases. The most common reason for DV was
quarrel and disagreement (56.7%). In only 11% of the cases
abusers were under the influence of alcohol at the time of
the act of violence, and the majority of them were found
to be mentally competent (94.7%). Violence act mostly
occurred in the residence of the victim (82%), in the af-
ternoon and evening (a total of 59.3%), during the sum-
mer and autumn. The peak incidence was in September
(11.7%). Regarding the relations between abuser and vic-
tim, the majority of abusers expressed violence within in-
timate partner relationships (58.3%), towards their current
or former intimate partners (formally married, cohabitat-
ing, or after separation/divorce). Intimate partner violence
(IPV) was committed by male abusers in 54.3% and by
female abusers in 4% of the cases (Figure 3). After killing
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Figure 3. Incidence of abusers according to the relation with the victim

of a family member, male abusers committed suicide in
12 cases. Suicide followed intimate partner homicide in
nine cases, and attempted suicide in one case. There was
no suicide among female abusers.

Continuous and long-lasting DV was present in 46%
of the cases. The most common form of DV was physical
violence (97.7%), while sexual violence was recorded only
in 2.3% of the cases (all the victims were females, aged
from 16 to 65 years). The psychological violence, which
usually accompanied physical and sexual abuse, was not
possible to investigate due to the lack of information in
the study sample.

Physical abuse almost exclusively manifested by me-
chanical injuries (93.3%), while other types of injuries (e.g.
asphyxia, thermal, chemical, etc.) were present to a much
lesser extent (6.7%) (Figure 4). Blunt mechanical trauma
caused 75.5% of all injuries, usually induced by blows
with fists, feet, or various objects (wooden sticks, metal
rods, hammers, agricultural tools, chairs, ashtrays, phones,
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Figure 6. Incidence of causes of death in domestic violence victims

bricks, stones, straps, cables, ropes, etc.). Injuries inflicted
by firearms and edged/pointed weapons were present in
10.7% and 10.4%, respectively. Most commonly encoun-
tered injury sites were the head (33.7%) and the extremities
(33%) (Figure 5).

In the group of clinically examined victims (n = 211),
the commonest were skin and underlying soft tissue inju-
ries (hematoma, abrasion, contusion, laceration), and to a
lesser extent bone fractures and dislocations, all inflicted
by blunt objects. In this group, there were no injuries in-
flicted by firearms. In contrast to previous results, in the
group of autopsied casualties (n = 89), the most frequent
cause of death was a severe brain injury, chest and ab-
dominal trauma, or multiple bodily injuries (polytrauma),
inflicted by blunt or sharp objects and firearms (Figure 6).
Regarding the severity of all mechanical injuries, minor

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):229-233

bodily injuries were present in 65.9%, severe in 9.7%, se-
rious life-threatening in 12.5%, and unconditionally fatal
injuries in 11.8% of the cases.

DISCUSSION

DV represents any use of force, threats, or other forms of
coercion sufficient to injure or endanger the physical and/
or psychological integrity of the victim, which is commit-
ted by one family member against other person(s) with
whom he/she lives or has lived with, or with whom is/was
in an intimate relationship [7, 8]. Some feminist theorists
advocate the view that apart from army during the war,
family represents the most violent social institution with
high chances of being killed, physically abused, punched,
beaten, and slapped [1]. The results of our study are not
so far from this standpoint.

Despite the fact that there is no systematic monitoring
of DV in Serbia, the authorities have recognized this phe-
nomenon as a separate entity, and have accordingly made
significant steps in its disclosure and studying in different
scientific fields [5]. The present study reveals some impor-
tant points about DV in our community.

First, there is an obvious increase of DV cases within
the studied group. According to the scientific data, it seems
that the growing trend is not only a consequence of general
rise in crime but also a result of active national strategy
in the legislation of this offense [5, 8]. Patriarchal ideas
about gender relations and parenting are still prevalent in
our country. Those are the main reasons why DV had not
been considered a serious form of violence for a long time,
but a common and socially acceptable behavior [5, 7]. Our
society has marginalized and ignored this phenomenon for
decades. Until 2002, there were no adequate legal mecha-
nisms to prevent and fight DV in Serbia [9]. Influence
of positive legislation and greater individual sensitivity to
this kind of violence has contributed to more frequent re-
porting, which is the condition that should be taken into
consideration in the analysis of results [5].

The second important result of our study revealed
overwhelming majority of female victims and male abus-
ers, which corresponds to results of almost all previous
studies conducted around the world [10-13]. A survey
on male violence against women, carried out during 2011
by the Ministry of Labour and Social Development of the
Republic of Serbia and funded by the United Nations, re-
vealed that 54.2% of women suffer from some form of
DV induced by men [10, 14]. This survey was based on
a representative sample of 2,500 Serbian women between
18 and 75 years old.

Our findings about IPV, which includes violence to-
wards current or former intimate partners showed the
similar results as the research of Dixon and Graham-Kevan
[13]: male abusers were violent towards their marital or
extra-marital partners or ex-wives in 54.3% of cases. On
the other side, female intimate partner abusers expressed
violence exclusively towards their marital partners (4%),
and never to the extramarital partners or ex-husbands.
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The current study also confirmed the fact that the most
severe forms of DV were related to IPV, especially to the
marital violence [14, 15]. According to our results, IPV
had a fatal outcome in 14% of the cases, out of which men
conducted the violent act in 11.7%, and women in 2.3% of
the cases. This research showed an interesting result that
after the killing of a husband, there were no suicidal ten-
dencies among female abusers. Unlike women, after taking
the life of the wife, ex-wife, or intimate partner (n = 35),
male abusers committed suicide in nine cases and attempt-
ed suicide in one case. Other authors obtained similar re-
sults in intimate partner homicide-suicide studies [16, 17].
In the light of the abovementioned results, it is necessary
to undertake specific preventive measures directed at the
most vulnerable population group - women in abusive
intimate partner communities.

The third distinctive feature of DV relates to the small
representation of children in the survey sample. Namely,
minor victims (under the age of 18 years) were represented
in 4.3% of the cases (n = 13). Among them, in four fatali-
ties and nine non-fatal cases, the abusers were their bio-
logical parents. These results correspond with the findings
of other researchers that also suggested the high number
of under-reported cases of DV against children [18]. The
explanation for this phenomenon lies in a child’s total de-
pendence on their abusive parents, who, logically, avoid
self-reporting to the authorities [19, 20]. In our study, a
non-violent parent (usually also a victim of the same abu-
sive family member) has always reported DV against chil-
dren. In accordance with these results, appropriate national
strategies are required for the disclosure of DV and child
protection [18, 19, 20].

The fourth characteristic result of this research refers
to the small number of identified sexual violence cases
(2.3%). Such finding almost certainly points to an “ice-
berg phenomenon,” which indicates a high proportion of
under-reported (“missed”) cases [10, 11, 13]. The reason
for such an outcome can be primarily explained by the fact
that the marital rape was established in the Criminal Code
of the Republic of Serbia as late as 2002 [9]. It means that
the legislator did not recognize this form of violence as
a criminal offense before this period. In addition to this,
there is a deficiency of standardized protocols for medi-
cal examination not only for the DV victims but also for
the rape victims. These circumstances greatly complicate
professionals’ dealing with victims. To be specific, rape in
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CyAcKo-MeAULMHCKE KapaKTepUCTUKE NOPOAUYHOT Hacu/ba

AnekcaHgpa P. AHtoBrh'2, JoBaH CTojaHoBMA '

'3aBog 3a cyacky meanumHy Huw, Cpbuja;
2YHusep3auTet y Huwy, MegnumHckmn ¢pakyntet, Hw, Cpbuja

CAMETAK

YBoa/Lum MopoanyHO Hacusbe je peHOMeH CTap KOJIMKO 1
ncTopuja Jbyacke LnBUNM3aLmje, NPUCyTaH y CBUM KynTypa-
Ma, enoxama 1 coumjanHum cucTemmma. YnpKoc YikbeHnum ga
Hacu/be y nopoamuUy NpeacTaB/ba ONacHO U HEMPUXBAT/bMBO
JPYLITBEHO MOHALLAbe, Kao 1 3HauYajaH MeaULMHCKY Npobrem,
Y HaLloj 3eM/by 11 fasbe He NOCToje NPeLM3HN nofaLu o yyec-
TanocTn OBe MojaBe.

Linms oBor nctpaxuveama je getepmmHaLja OCHOBHUX CYACKO-
MeAMLMHCKUX KapaKTepUCTUKa MOPOAMYHOT Hacu/ba, Koje 6u
npencTaB/bane 6a3y 3a 6yayha MeanLMHCKa NCTpaXKKBatba Ha
OBOM MNOJbY.

Metope Y nepuogy 1996-2005. rogriHe aHanm3mpaHo je 4.593
NPOTOKONA CYACKO-MeANLIMHCKIX 06ayKuuja (n = 3.120) 1 Knu-
HUYKNX CYACKO-MeaMUUHCKMX nperneda (n = 1.473), y unmby
eBMAeHTMPatba CilyyajeBa NOPOANYHOT Hacusba.

Pesyntatm Y aHanumsy je ykibyueHo 300 cnyyajeBa (6,5%) Knu-
HVYKM npernegHux (n =211; 70,3%) n obaykosaHmx (n = 89;
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29,7%) cnyvajeBa NOPOANYHOr Hacusba. Y MOCMaTpaHOM ne-
progy je yTBphEeH CTaTUCTUYKKM 3HauyajaH nopacT 6poja cry-
yajeBa NopoAnYHOr Hacuba (x? = 12,74; p = 0,00036). XKpTee cy
Hajuewwhe 6une xeHckor nona (78%), npoceyHe ctapocu 45,8
roaviHa (MuH. = 0,3; makc. = 85, CI1 = 17,7), y 6paky (45%), ca
NNYHUM NpUMatbuma (74,4%) n HacTameHe y rpagy (66,3%).
Hajsehn 6poj HacunHwKa je 6vo myLkor nona (89,3%). Hacume
n3mehy MHTUMHUX MapTHepa je 6vno NpucyTHO Yy 58,3% ciy-
yajeBa. DU3MYKO 3n0CTaBIbatbE je 610 Hajuelfiv 06nMK HacKba
(97,7%), BOK Cy CeKcyanHo Hacube (2,3%) 1 3n10CTaBsbatbe fele
(4,3%) 6unu peTKo 3acTymbeHu.

3aksbyuak Pe3yntaty oBOr UCTpavBarba ynyhyjy Ha To aa cya-
CKa MeauLHa Moxe 61Ty of Benvike moMohi y MpojeKkToBatkby
oprosapajyhux ctaHfapaa 3a 06aB/batbe KIMHNYKYIX JIEKAPCKIX
npernea, Kao v MPeBEHTUBHIMX NMporpama 1 cTpaterujay 6op6om
NPOTVB HaCW/ba y MOPOANLIN.

KmbyuHe peun: nopoanyHo Hacube; GopeH3nyka MeguLmnHa;
3N10CTaB/batbe; NoBpeaa
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SUMMARY

Introduction/Objective Child abuse is a significant public health problem in modern society. Many cases
of violence against children remain undetected. Serbia has no official protocols for medical examination
of abused children.

The aim of the study is an analysis of the social, clinical and radiological characteristics of physical abuse
of children under three years of age that required hospital treatment.

Methods This retrospective study included 98 physically injured children admitted to the University
Children’s Hospital in the period from 2013 to 2015, with suspected physical abuse. In addition to the
history of injuries, complete clinical examinations and standard laboratory analyses were performed in all
children, as well as X-ray examination in children with apparent or suspected skeletal injury. Ultrasound
examination and computerized tomography or magnetic resonance imaging were performed in selected
patients. Final diagnosis of abuse was established by multidisciplinary assessment team. The children
were divided into two groups - those with proven and those with suspected abuse.

Results Most of 98 children who were suspected of being abused (92%) were from one or both un-
employed parents, 68% were male, 60% were first-born, and 44% younger than one year. Ninety-two
percent of the children had skeletal fractures, 19% of whom had two or more fractures. The commonest
fracture was a linear skull fracture, which was detected in 51% of the cases. Abuse was confirmed in only
five of 98 suspected cases.

Conclusion Among the known social risk factors for abuse of children, the low economic status of the
family was the most frequent one in our analyzed sample. The most common injury is a linear skull frac-
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ture. A national guideline for medical investigating of abused children is required.
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INTRODUCTION

Child abuse is a significant public health prob-
lem in modern society. Unfortunately, many
cases of violence against children remain un-
detected [1, 2]. Several risk factors are associ-
ated with child abuse - parents younger than
20 years, lower socioeconomic status, separated
parents, history of mental illness, alcohol and
drug abuse. Abused children are more often
male, unwanted children with developmental
delay or chronic disease [1, 2, 3].

Fractures are the second most frequent man-
ifestation of physical abuse, preceded only by
skin lesions (bruises, contusions) [4, 5]. Frac-
tures are usually multiple and may occur in any
bone in the skeleton [4]. The evident cases of
abuse are those that have occurred in the pres-
ence of witnesses or if there has been a confes-
sion. All other cases that raise the suspicion
of abuse (age younger than 18 months, signs
of fracture healing, unknown or inconsistent
history of injury mechanism, and presence of

other injuries) require material evidence spe-
cific to the identified injury [2, 4, 6-10].
Radiological investigations should include
a high quality skeletal survey, while brain
computed tomography (CT) and/or magnetic
resonance imaging (MRI) are mandatory in
children younger than two years and in older
children with neurological signs/symptoms.
The use of abdominal imaging, including ul-
trasonography (US), CT and/or MRI is debat-
able if the child has no symptoms [4, 6, 8, 9, 10].
In Serbia there are papers on forensic and
psychiatric aspects of child abuse [11, 12], but
with no mention of radiological investigations.
Serbia does not have an official protocol that de-
fines standards for performing skeletal surveys
on children in whom physical abuse is suspected.
The results of this study will highlight significant
epidemiological factors associated with child
abuse, and provide an overview of the radiologi-
cal standards for diagnosis of child abuse in Ser-
bia. Given the recent Europe-wide adoption of
the Royal College of Radiology / Royal College
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of Pediatrics and Child Health (RCR/RCPCH) guidelines
for investigating child abuse, results will also act as a baseline
comparator for future similar studies [13, 14].

The aim of this study was to analyze the social, clini-
cal, and radiological characteristics of physical abuse of
children under three years of age that required hospital
treatment.

METHODS

The data for this retrospective observational study were
extracted from the medical records of 98 children younger
than three years admitted to the University Children’s Hos-
pital in Belgrade in the period from 2013 to 2015 because
of suspected physical abuse.

In addition to the history of injuries, complete clinical
examination and standard laboratory analyses were per-
formed in all children with suspected physical abuse, as
well as X-ray examination in children with apparent or sus-
pected skeletal injury. US, CT, or MRI examinations were
performed in selected patients (Table 1 and 2). Final diag-
nosis of abuse was established by multidisciplinary assess-
ment team. Children were divided into two groups — those
with proven and those with suspected abuse. We defined
the proven abuse cases with medical records agreed by the
professionals involved, such as the signs of previously med-
ically untreated fractures, unknown or inconsistent history
of mechanism of injury in the presence of unexplained
fractures on skeletal survey, the presence of injuries other
than the presenting injury, especially if injuries were those
specific for abuse, plus presence of at least two of the fol-
lowing criteria: admission of assault, presence of witnesses,
involvement of police or social services, and legal outcome.
We defined the suspected abuse as cases with inconsistent
history of mechanism of injury, discrepancies between the
extent of an injury and the reported mechanism of injury,
estimated by a physician. Also, presence of the risk factors
in parents that rise suspicion for child abuse were taken
into account, such as parents younger than 20 years, lower
socioeconomic status, separated parents, history of mental
illness, alcohol and drug abuse.

Based on information provided by parents or the person
who had brought the child to the hospital, we recorded
the age, education, employment of parents or main oc-
cupation, marital status of parents, number of children
and family members in total, guardianship of children,
and mechanism of injury. In relation to findings from the
physical examination, we recorded the presence of other
visible non-skeletal injuries (bruises, lacerations, contu-
sions, burns, abrasions, evidence of pinching) and presence
of chronic disease or birth defect of children.

According to the radiographic signs of fracture, our
patients were divided into the following three groups: pa-
tients with fractures described in the literature as highly
specific for abuse (posterior and lateral rib fractures, me-
taphyseal fractures and long bone fractures in non-walking
age, scapular fracture, spinous process fracture, multiple
“eggshell” skull fractures, occipital impression fracture),
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Table 1. Skeletal surveys performed according to RCR/RCPCH guide-
lines

Number of children
. . — (n=98)

Radiographic projection Proven | Suspected

abuse abuse
Skull (frontal and lateral)* 5 67
Thorax (AP) 5 38
Right and left oblique views of the chest 4 29
Abdomen (pelvis and hip) (AP) 0 2
Lumbosacral and cervical spine (lateral) 1 7
Both upper arms (AP) 0 7
Both forearms (AP) 1 14
Both femurs (AP) 1 1
Both lower legs (AP) 1 12
Hands (PA) 0 4
Feet (DP) 0 4
Follow-up survey 0 2

*Towne view - one child with proven abuse, four children with suspected
abuse

RCR - Royal College of Radiologists; RCPCH - Royal College of Paediatrics and
Child Health; AP - anteroposterior; PA — posteroanterior; DP — dorsal-plantar

Table 2. The frequency of use of additional diagnostic methods

Additional examination Abdomen | Brain | Other*
Computed tomography (CT) 2 42 7
Magnetic resonance imaging (MRI) 0 19 1
Ultrasonography (US) 47 61 11

*CT of spine in five and upper leg in two cases, MRI of spine in one case, US of
soft tissue in seven, and testicles in four cases

patients with moderately specific fractures (multiple
fractures, epiphyseal separation, vertebral body fracture,
complex skull fracture), and patients with fractures of low
specificity for abuse (clavicular fracture, oblique and spiral
shaft fracture of long bones, linear skull fracture) [4].

Cases with skeletal dysplasia or other bone disease, as
well as those with traffic trauma, were not included in
this study.

RESULTS

Most of 98 children who were suspected of being abused
(92%) were from one or both unemployed parents, 68%
were male, 60% the first-born and 44% younger than one
year. Education beyond secondary school was obtained
by 7% of parents, and 16% were up to 20 years old. Most
parents (96%) were married. There were 40 children aged
up to 12 months, 28 children aged 12 to 24 months, and
30 children aged 24 to 36 months. Skeletal fractures were
found in 92% of the children, 19% of whom had two or
more fractures (Table 3 and 4). The most common fracture
was a linear skull fracture, which was detected in 51% of
the cases. Additional injuries distant to the site of frac-
ture were identified in 70% of the children. The physi-
cal abuse was undoubtedly proven in five (5%) out of 98
suspected cases, one in the age group of up to 12 months,
one in the 12-24-month age group, and three cases in the
24-36 months age group, all of whom with craniocerebral
injuries. In these cases, the perpetrator of abuse was dis-
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Table 3. Distribution of fractures

Burici¢ G. et al.

Figure 1. X-ray of the head of a 26-month-old boy injured with mul-
tilinear left fronto-parieto-occipital fracture

covered, and all of these children were hospitalized at the
Department of Neurosurgery. Figure 1 shows the X-ray
appearance of skull fractures in one of them.

DISCUSSION

Our results indicate that physical abuse of children young-
er than three years was undoubtedly confirmed in only 5%
of 98 suspected cases. This is relatively low compared to
other reports because there was no consistent approach to
the investigation of these children [15-19].

According to our data, physical abuse is twofold more
frequent in males. Numerous studies indicate that mal-
treatment of children most frequently occurs in families
with lower economic status and education [1, 2, 3, 20],
which was confirmed in our research. In our group of pa-
tients, only 3% of parents were educated beyond secondary
school and only 7% of them were both employed. While
the majority of parents were married, they were in their
early twenties. Although there are scarce data in the litera-
ture related to birth order and child abuse, most cases in
our study were first-born. All of these suggest that parental
immaturity, lack of experience, and financial difficulties
may be instrumental in the causation of abuse.

Unfortunately, we were unable to record data on the
psychiatric disorders, confirmed use of alcohol and/or
drugs or previous abuse in the families. This information

‘ DOI: https://doi.org/10.2298/SARH160927083D

Fracture type/site — number of fractures (n = 90)
Skull Long bone Clavicle Digit
Linear Complex Total Diaphyseal | Metaphyseal | Epiphyseal Total 3 (3%) 1(1%)
46 (51%) 5 (6%) 51(57%) 34 (38%) 0 1(1%) 35 (39%)
Table 4. Distribution of fractures by age should be included in future studies, since it will contribute
Fracture type/site Age group to a more complete picture of the problem [20].
Number of fractures 0-12 12-24 24-36 Large studies cite unknown or inconsistent history of
=2y months months months mechanism of injury as a major indicator of abuse [, 2,
Skull 27 (77%) 16 (57%) 8 (30%) 3, 15-20]. In most of our cases, the mechanism of injury
Long bone 5 (14%) 11 (39%) 19 (70%) was either unknown or it was stated to be self-injury. Non-
Clavicle 30)% 0 % ambulant children are unable to self-inflict or indepen-
Digit o) 1(4%) o) dently sustain accidental injury. In older children, who
Total 35 (100%) 28 (100) 27 (100%)

walk and play independently, there is a greater probability
of accidental injury, but they may also be abused and there
is no single fracture that is an absolutely certain diagnostic
sign of abuse. Therefore, the diagnostic dilemma of dif-
ferentiating intentionally inflicted from accidental injury
is always present.

The third major indicator of child abuse is the presence
of visible soft tissue injuries (bruises, abrasions, lacera-
tions), especially if they are present in several regions of
the body in non-ambulant children or over non-bony sites
(i. e. cheeks, buttocks or thighs), if they vary by date or
have typical appearance suggestive for abuse (handprint,
pinch, and tramline bruises, cord or belt buckle marks,
bites) [1, 2, 3, 5, 15-20]. Upper lip frenulum tear and ear
contusions are highly suggestive for child abuse. Burns and
scald injuries should draw attention if they have appear-
ance suggestive for intentional trauma (i.e. cigarette burns,
immersion scald injuries with sharp demarcation and/or
“stocking or glove” type distribution). Such lesions were
observed in 70% of our patients with suspected and in all
children with proven abuse.

Radiographs demonstrated at least one fracture in 92%
of our patients. Unsuspected fractures were detected in
17%. This is slightly lower than in the study by Barber et al.
[17], who reported that previously unsuspected fractures
were noted on skeletal survey in 21% of their cases. How-
ever, it must be emphasized that their research referred
only to infants and that they adhered to a standardized
imaging protocol.

Almost 20% of our examined children had more than
one fracture and this is an important clinical warning of
possible physical abuse. This is similar to the findings of
Karmazyn et al. [18], who proved multiple fractures in 18%
of their cases. It is interesting that 91% of the patients had
low-specificity and the remainder moderate-specificity
fractures.

In the Barber’s study, 14% of children had rib and 4.6%
uncommon fractures, which can be considered highly
specific [17]. Our lack of identification of high-specificity
fractures may be mostly due to the low number of full
skeletal surveys performed. Also, in only 2% of the cases
there was a follow-up skeletal survey. This is even lower
than the 14% and 8.5% reported by Sonik et al. [21] and
Bennett et al. [22], respectively. Clearly, there is room for
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significant improvement in the quality of imaging per-
formed in Serbia.

In this study, 57% of the children had skull fracture and
39% of the children had long bone fracture. Skull fractures
were the most common in the two younger age groups, with
a note that the number of long bone fractures increased
with age, presumably associated with the more active life-
styles in older children. Other authors identified more long
bone fractures then skull fractures in their researches. Taitz
et al. [15] verified long bone fractures in 65% and skull
fractures in 24% of cases, Carty and Pierce [23] 62% and
27%, and Karmazyn et al. [18] 21% and 7% of cases.

Our study demonstrates that child abuse is a very seri-
ous problem that requires a multidisciplinary approach
including police, court, and social services, as well as the
creation of a national guideline for investigating these chil-
dren. Following medical care, a safe permanent residence
is required in order to protect the child from potentially
repeated violence [20].
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CONCLUSION

Child abuse is a significant public health problem in Serbia
that requires immediate creation of a national guideline
for medical investigation of these children and multi-
disciplinary approach for its solution. In most cases, the
perpetrator of violence against children under three years
of age remains unknown. Among the known social risk
factors for the abuse of children, the most frequent one in
the analyzed sample was low economic status of the family.
More exposed to abuse in this age are males, firstborn, and
those originating from parents with medium and low levels
of education. Injuries in physically abused children at this
age are very different. The most common and most serious
injury is a linear skull fracture. Health professionals of all
profiles should be aware of suggestive signs for child abuse.
Child abuse prevention and early recognition should be
emphasized, especially in suspected but not proven cases,
in order to prevent further victim suffering.
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CouujanHe, KIMHUYKE U PAANONOLLKE KapaKTepUCTUKE GPU3MYKOT 3/10CTaB/bakba
Aeue y3pacta 40 TPpU roAUHE XOCNUTANU30BaHe Y TepunjapHOoj 34paBCTBEHO]

yCTaHOBM

lopaH Hypuuuh', 3opuua Munowesuh?:, Hophe Anemnujesuh®*, Bnagummup Pagnosuh’, Pawa Megosuh®, Cunmwa fyynh'?,

3opaH lony6osuh'*

'YHuBep3uTeTCKa fevja KnnHrKa, beorpag, Cpbuja;

2/HcTUTYT 3a oHKonorujy 1 paguonorujy Cpbuje, beorpag, Cpbuja;
*YHueepauTet y beorpagy, MeanunHcku pakyntet, beorpag, Cpbuja;
*UHcTUTYT 3a cyncky meguuunny, beorpag, Cpbuja;

SKnunnuku yeHTap, Megujatpujcka knuHuka, Kparyjesaw, Cpbuja

CAXETAK

YBoa/Lum 3noctaBmbarbe feLe je 3HayajaH jaBHO34paBCTBEHN
npobnem caBpemeHor cBeTa. MHoOru ciiyyajeBu Hacuba Hag
JeLoM 0CTajy HeoTKprBeHU. Cpbuja HeMa 3BaHNYHE MPOTOKONEe
3a MeAMLMHCKO NCMUTUBAkbE 3/10CTaB/baHe AeLle.

Linsb papa je aHanm3a coumjanHux, KIMHAYKUX 1 PaAYONOLLKNX
KapaKTepurcTrKa pr3nYKor 310CTaBbakba AeLle y3pacTa fO TpU
roAMHe Koja Cy XOCMUTANHO NleyeHa.

Metope Y peTpocneKTrBHY OncepBaLVoHy CTYANjY YKibyYeHO
je 98 dusnukm noBpeheHe feLie ca CymHOM Ha GU3NYKO 3710-
CTaBJbatbe, XOCMUTaNN30BaHe Ha YHNBEP3UTETCKO]j AeYjoj Knu-
Huum y neprogy 2013-2015. roguHe. Kop cae gele cy ypaheHu
aHaMHe3a, KNMHUYKY Npernes, CTaHhapaHe nabopaTtopujcke
aHanu3e, a paguorpadcko ncnuTrBame je ypaheHo Kop aelle ca
OYUrNIEAHOM AN CYCNEKTHOM NOBPeAoM cKkeneta. Kog nojeam-
He AeLe ypaheHu cy ynTpa3By4HU NPeres, KOMMjyTepr3oBaHa
Tomorpaduja 1 MarHeTHa pe3oHaHLa. 3aBpLUHY AnjarHo3y 3/10-

DOI: https://doi.org/10.2298/SARH160927083D

CTaBJbatba je MOCTaB/bao MyNTUANCLMNANHAPHM TUM. [leua cy
noferbeHa y ABe rpyne: ca AoKa3aHUM 1 CycrnekTHUM GU3NUYKIM
3N10CTaB/bakbeM.

PesyntaTtm BehriHa geue (92%) 13 nopoguua cy ca jeqHuM nim
o6a He3zanocneHa poauTesba. MyLkor nona je 68%, npsopohe-
H1X je 60% 1 44% je mnabe of roauHy faHa. Mpenom KocTujy
je umano 92% peue, og yera 19% asa nnwv BuLe npenoma. Haj-
yewhu npenom je buna nuHeapHa GpakTypa nobare 1 TO KOf
51% peue. 3nocTaBibakbe je notBpheHo camo Kog net o 98
CYMHUBUX CNyYajeBa.

3aK/byyvakK Y aHanv3vpaHoM y30PKY H/3aK eKOHOMCKM CTaTycC
nopoguLe je 6uo Hajuewwhn counjanHy GakTop pr3mKka 3a 310-
cTaB/batbe Aelle. Hajuewha noBpepa je nuHeapHa ¢ppakTypa
nobatbe.

KmbyuHe peun: 3noctasbatbe AeLe; fela y3pacTa o Tpu ro-
AVHE; NPeioMmn KOCTujy
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SUMMARY

Introduction/Objective Iridocorneal endothelial (ICE) syndrome incudes 3 clinical forms: progressive
iris atrophy, Chandler’s syndrome, and Cogan-Reese syndrome. It is characterized by various degrees
of iris atrophy, corneal endothelial changes, uveal ectropion, corectopia, peripheral anterior synechiae
(PAS) and secondary glaucoma.

The aim of the study was to illustrate forms of ICE syndrome, determine frequency of secondary glaucoma
with emphasis on cases with uveal ectropion, analyze response to medicament treatment and the need
for surgical treatment in intraocular pressure (IOP) control.

Methods Patients underwent slit lamp examination, applanation tonometry, gonioscopy, ophthalmos-
copy, Humphrey visual field testing and Heidelberg retina tomography. Patients were divided into two
groups: group |, without uveal ectropion (22 patients) and group II, with uveal ectropion (14 patients).
Results A total of 36 patients were examined in a 10-year period. The average age was 38 years, male to fe-
male ratio 1:2. Secondary glaucoma was confirmed in 26 (72.2%) patients, out of which 12 (54.5%) in group
I and 14 (100%) in group Il. PAS were more frequent in group Il. In group |, mean initial IOP was 37 mmHg,
and after medicament treatment 26 mmHg. Secondary glaucoma was controlled in 50% and remaining
50% underwent surgical treatment. In group I, mean initial IOP was 49 mmHg, and after medicament
treatment 32 mmHg. All 14 patients (100%) underwent surgical treatment in order to achieve IOP control.
Conclusion ICE syndrome is a rare, progressive disease, with high incidence of secondary glaucoma,
which is more frequent in cases with uveal ectropion. In these cases, medicament treatment is not ef-
fective and trabeculectomy with antimetabolite application is necessary.

Keywords: ICE syndrome; secondary glaucoma; uveal ectropion

INTRODUCTION

Iridocorneal endothelial (ICE) syndrome in-
cludes three clinical forms: progressive iris at-
rophy, Chandler’s syndrome, and Cogan-Reese
(iris nevus) syndrome. Common features of
these entities include abnormality of corneal
endothelium, iris changes, progressive closure
of iridocorneal angle, and secondary glaucoma,
in most instances - unilaterally (1]. Figure 1. Progressive iris atrophy with corectopia and
Progressive iris atrophy was described by  stretch holes, with uveal ectropion
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“stretch holes” (Figure 1). Rarely, iris defects can
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iris stretchning and are named “melting holes”
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Figure 3. Chandler’s syndrome with enhanced endothelial reflex,
corneal edema, atrophy of iris stroma and corectopia, without uveal
ectropion

Figure 4. Chandler’s syndrome with atrophy of iris stroma, corectopia
and uveal ectropion

iridocorneal angle towards iris root. Its retraction causes
pulling of the iris and pupil distortion, with or without ec-
tropion of the pigment epithelium (Figure 1 and 2).

The rise of intraocular pressure (IOP) is caused by the
closure of iridocorneal angle with peripheral anterior syn-
echiae (PAS). Although corectopia and pulling of the iris
stroma exists, function of iris sphincter remains preserved
for a long time. Posterior synechiae do not develop and
lens remains clear. Blood vessels are rarely seen in the areas
of iris atrophy. Hyphaema does not occur. Progression of
the disease can be monitored using confocal microscopy
[3], and ultrasound biomicroscopy [4].

Chandler’s syndrome, described by Chandler [5] in 1956,
is the most common form of ICE syndrome. The most sig-
nificant changes are in corneal endothelium and manifest
with enhanced endothelial reflex of “hammered silver” ap-
pearance (Figure 3). Specular microscopy shows endothelial
cells with irregular nonhexagonal shape and variable size,
number and density. This type of cells is pathognomonic
for ICE syndrome and these cells are named ICE cells. Iris
atrophy is mild and confined to superficial stroma, while
pigment epithelial layer remains intact. In the majority of
cases, the pupil remains round and centrally positioned.
Rarely, the pupil can be irregular, slightly displaced towards
the area with most prominent PAS, with or without ectro-
pion of pigment epithelial layer (Figure 4).

In iridocorneal angle, PAS are present in a lesser ex-
tent and angle is rarely blocked. If IOP rise occurs, it is
moderately increased and glaucoma has better clinical

‘ DOI: https://doi.org/10.2298/SARH160526042M
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Figure 5. Cogan-Reese syndrome after trabeculectomy, without uveal
ectropion

Figure 6. Cogan-Reese syndrome with uveal ectropion

course. Patients usually complain of blurred vision and
color circles around the source of light due to the corneal
edema, which can be present without significant IOP rise.
Each patient has a particular critical value of IOP at which
corneal edema occurs. In the evolution of the disease, this
critical value gradually decreases, and sometimes it can be
below the normal values of IOP.

Cogan-Reese (iris naevus) syndrome was described by
Cogan and Reese [6] in 1969. The syndrome consists of
unilateral nodular pigmented lesions with or without uveal
ectropion (Figure 5 and 6) or diffuse pigmented iris lesions
histologically similar to naevi, with variable degree of iris
atrophy, PAS, abnormal Descemet-like membrane and loss
of normal iris architecture [7, 8]. Iris surface is smooth,
without crypts and concentric folds [9]. Heterochromia is
typical and affected eye is usually darker. Microscopically,
nodules are seen as islands of elevated, dense, pigmented
stromal tissue, surrounded at the base by endothelium and
Descemet’s membrane. Corneal endotheliopathy is present
in some areas. In iridocorneal angle, wide PAS are present,
similar to those in progressive iris atrophy. Iris atrophy is usu-
ally absent, and in cases where it exists, it is mild. Corectopia
is often present and can be severe, as well as uveal ectropion.

Transitional forms between progressive iris atrophy and
Chandler’s syndrome have been described. In those cases
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Table 1. Frequency of secondary glaucoma in different forms of iridocorneal endothelial (ICE) syndrome, respective to the presence of uveal

ectropion
. . No. (%) of No (%) of
0, 0, 0
Clinical forms of ICE No. of e (./0) o[t | b (/9) o s To_tal e, M) o patients with sec. | patients with sec.
- without uveal with uveal patients with sec. . ;
syndromes patients - . glaucoma without | glaucoma with
ectropion ectropion glaucoma 5 .
uveal ectropion uveal ectropion
Progressive iris atrophy 12 7 (58.3) 5(41.7) 9 (75) 4 (57.1) 5(100)
Chandler’s syndrome 14 8(57.1) 6(42.9) 10(71.4) 4 (50) 6 (100)
Cogan-Reese syndrome 10 7 (70) 3(30) 7 (70) 4(57.1) 3(100)
Total 36 22(61.1) 14 (38.9) 26 (72.2) 12 (54.6) 14 (100)

anterior segment optical coherence tomography findings
may be decisive in final diagnosis [10].

We performed a study to analyze prevalence of second-
ary glaucoma in eyes with ICE syndrome with uveal ec-
tropion, compared to those without uveal ectropion. We
also analyzed the efficacy of medicament treatment in IOP
management and the need for surgical treatment in both
groups of patients.

METHODS

We performed a prospective study of consecutive patients
treated for ICE syndrome at Glaucoma Department of Uni-
versity Eye Clinic in Belgrade, Serbia. All patients under-
went slit lamp examination, applanation tonometry, indi-
rect gonioscopy, ophthalmoscopy, Humphrey visual field
testing, and Heidelberg retina tomography (HRT) II. Iris
specimens obtained after trabeculectomy were histologi-
cally analyzed. The patients were divided into the following
two groups: group I, patients without uveal ectropion, and
group II, patients with uveal ectropion.

The patients were clinically examined in six-month pe-
riods, while perimetry, photograph of the optic nerve head,
HRT II, and indirect gonioscopy (that was used to monitor
distribution and progression of PAS) were performed annu-
ally. If needed, anterior segment optical coherence tomog-
raphy was performed. The difference in thickness between
anterior limiting membrane and iris pigment epithelium
was compared between the affected areas and healthy unaf-
fected areas of the iris, and used to establish the diagnosis.

In order to control the secondary glaucoma, standard
treatment included local administration of beta-blocking
agents, carbonic anhydrase inhibitors, alfa-2 adrenergic ago-
nists and prostaglandin agonists, as well as per oral use of
carbonic anhydrase inhibitors. In cases in which goal IOP
could not be achieved, surgical treatment was performed.
Surgical intervention included trepanotrabeculectomy with
intraoperative application of sponge soaked with mitomycin
C, kept on the filtering site on the sclera for two minutes.

RESULTS

In a 10-year period, 36 patients with ICE syndrome were
treated. Out of them, 12 patients had progressive iris at-
rophy, 14 Chandler’s syndrome, and 10 Cogan-Reese syn-
drome. All the patients had monocular disease. Women
(24 patients, 66.6%) were affected twice as often as men

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):239-246

(12 patients, 33.3%). The average age of patients was 38
years. Out of 36 patients with ICE syndrome, secondary
glaucoma was diagnosed in 26 (72.2%).

Group I comprised 22 patients (61.1%) without uveal
ectropion, while group II consisted of 14 patients (38.9%)
with uveal ectropion. In group I, secondary glaucoma was
confirmed in 12 (54.5%) patients, while in group II this
was the case in all 14 (100%) patients (Table 1). Out of 12
patients with progressive iris atrophy, secondary glaucoma
was confirmed in nine (75%) of them. When patients with
progressive iris atrophy were subdivided according to the
presence of uveal ectropion, in group I, glaucoma was pres-
ent in four (57.1%) out of seven patients, and in group II
in all five patients (100%). Out of 14 patients with Chan-
dler’s syndrome, secondary glaucoma was confirmed in 10
(71.4%). When patients with Chandler’s syndrome were
subdivided according to the presence of uveal ectropion,
in group I, glaucoma was present in four (50.0%) out of
eight patients, and in group II in all six patients (100%).
Out of 10 patients with Cogan-Reese syndrome, secondary
glaucoma was confirmed in seven (70.0%) patients. When
patients with Cogan-Reese syndrome were subdivided
according to the presence of uveal ectropion, in group I,
glaucoma was present in four (57.1%) out of seven patients,
and in group II in all three patients (100%).

In group I, 12 (54.5%) out of 22 patients were diagnosed
with secondary glaucoma. Mean IOP at baseline was 37
mmHg, and 26 mmHg after medicament treatment. Glau-
coma was compensated in six (50%) patients, while in the
remaining six, surgical treatment was necessary. After the
procedure, glaucoma was compensated in four patients.
Two patients were reoperated on and had neodymium-
doped yttrium aluminium garnet (Nd:YAG) laser cyclo-
photocoagulation and cyclocrioanemization, after which
IOP control was achieved.

In group II, all 14 (100%) patients with uveal ectro-
pion had secondary glaucoma. Mean IOP at baseline was
49 mmHg, and after local medicament treatment it was
32 mmHg. Secondary glaucoma could not be controlled
even with oral carbonic anhydrase inhibitors. All the pa-
tients underwent surgical procedure, after which target
IOP was achieved in seven (50%) patients. In the remain-
ing seven patients, additional surgical procedure was nec-
essary (re-trabeculectomy with antimetabolite application)
and was successful in four patients. In the remaining two
patients, target IOP was reached after additional Nd:YAG
laser cyclophotocoagulation or cyclocrioanemization.
Enucleation had to be performed in one patient who had
excruciating pain due to decompensated glaucoma.
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241



242

Table 2. Iris changes in different clinical forms of ICE syndrome

Markovi¢ V. et al.

Progressive iris atrophy Chandler’s syndrome Cogan-Reese syndrome Iris nevus syndrome
Iris changes ILIE With uveal Ulligels With uveal B With uveal B With uveal
uveal - uveal . uveal . uveal .
; ectropion ; ectropion ; ectropion . ectropion
ectropion ectropion ectropion ectropion
Uveal ectropion 7 5 8 6 5 2 2 1
Corectopia 4 5 4 6 4 2 2 1
Iris holes 7 5 0 0 0 0 0 0
Ir!s nodules or diffuse 0 0 0 0 4 3 5 1
pigment lesion

Figure 7. Gonioscopy in progressive iris atrophy without uveal ec-
tropion

Figure 8. Gonioscopy in progressive iris atrophy with uveal ectropion

Out of 36 patients with ICE syndrome, 28 (77.7%) had
corectopia. Uveal ectropion was partially present (in one
part of pupillary margin) in 12 patients, and completely
present (in the whole circumference) in two patients. In
group II, all 14 patients had uveal ectropion associated with
corectopia, while in group I, the condition was present in14
out of 22 patients (Table 2).

PAS are the parameter that shows the progressive na-
ture of the disease. Gonioscopy was performed in all cases
on both eyes. In the healthy, unaffected eye, no PAS were
found during the follow-up. However, in the eye with ICE
syndrome, progression of the affected parts of iridocor-
neal angle with PAS was observed, especially in patients
with progressive iris atrophy and uveal ectropion, in com-
parison to those without uveal ectropion (Figure 7 and 8).
The progression of PAS was moderate in Cogan-Reese

‘ DOI: https://doi.org/10.2298/SARH160526042M

Figure 9. Gonioscopy in Cogan—Reese syndrome without uveal ec-
tropion

Figure 10. Gonioscopy in Cogan-Reese syndrome with uveal ectro-
pion

syndrome (Figure 9 and 10). In Chandler’s syndrome,
PAS were not frequent and didn’t progress as quickly and
anteriorly as in progressive iris atrophy and Cogan-Reese
syndrome (Figure 11 and 12).

Progression of PAS in group I was moderate, and af-
ter five years of follow-up, only four patients had PAS in
three quadrants. In contrast, in group II, PAS were present
in three or more quadrants of iridocorneal angle in nine
patients, and those patients had a progression of second-
ary glaucoma and reduced effect of filtering surgery. The
course of glaucoma was more severe in patients with pro-
gressive iris atrophy and Cogan-Reese syndrome, which
could be explained by the fact that PAS are more frequent
and more quickly formed (Table 3 and 4).

Histological analysis of iris samples of patients with
progressive iris atrophy and Chandler’s syndrome showed
various degrees of iris stromal atrophy, which depended
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Figure 11. Gonioscopy in Chandler’s syndrome without uveal ectro-
pion

on the area of iris sampling and involvement. Pigment
nodules in patients with Cogan-Reese syndrome, had
histological ultrastructure similar to the iris stroma and
were surrounded with cellular membrane. Microscopically,
nodules appeared as islands of elevated, dense, pigmented
stromal tissue, surrounded at their base with endothelium
and Descemet’s membrane.

DISCUSSION

Although term “essential iris atrophy” was initially used
for this group of disorders, clinical and pathohistological
studies showed that primary disorder was corneal endo-
thelial abnormality, rather than iris pathology [11]. This is
why Yanoff [9] suggested the term ICE syndrome for this
spectrum of diseases in 1979. Since iris atrophy was not
the basic disorder, the term ‘progressive iris atrophy” was
found more suitable.

ICE syndrome is a rare, acquired disease that affects
one eye of middle-aged patients. It has higher incidence in

Figure 12. Gonioscopy in Chandler’s syndrome with uveal ectropion

females and has no genetic predisposition. Certain etiology
of the disease is not known. Many possible factors such as
congenital disorders, trauma, chronic inflammation, iris
dystrophies, vascular insufficiency, and viral etiology were
presumed [7, 12, 13]. For a long time, it was speculated that
the disorder was caused by a congenital anomaly. How-
ever, very rare reports of family cases and histological evi-
dence that endothelial and Descemet’s membrane changes
begin in the postnatal period do not support hereditary
or congenital nature of the disease. In pathohistological
specimens that were obtained after eight keratoplasties per-
formed in eyes with ICE syndrome, Alvarodo et al. [14]
found abnormal material in the posterior collagen layer of
Descemet’s membrane. These findings confirmed that ICE
syndrome is an acquired rather than a congenital disor-
der, as all cases had normal pattern of membrane deposits.
Shields [8] and Shields et al. [15] postulated that sudden
appearance of abnormal posterior collagen layer is indirect
evidence that an acute event has damaged the endothelium
and that ICE syndrome is an acquired disorder, caused by
the exogenous factor.

Findings made by Alvarodo et al. [14] and Rodrigues et
al. [16] concerning lymphocyte infiltration in the endothe-
lial layer indicate that the presence of chronic inflammation

Table 3. The distribution and progression of peripheral anterior synechiae in different forms of ICE syndrome without uveal ectropion during

a five-year follow up

ICE sy. without

X Progressive iris atroph
uveal ectropion 9 phy

Chandler’s syndrome

Cogan-Reese syndrome

1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th Sth 1st 2nd 3rd 4th Sth
Presence of PAS
year | year | year | year | year | year | year | year | year | year | year | year | year | year | year
None 1 1 0 0 0 6 3 3 5 5 4 3 2
1 quadrant 5 4 4 3 2 2 2 3 4 2 2 2 1 2 2
2 quadrants 1 2 2 3 3 0 0 1 1 2 0 0 2 2 2
3 or 4 quadrants 0 0 1 1 2 0 0 0 0 1 0 0 0 0 1

year follow up

Table 4. Distribution and progression of peripheral anterior synechiae in different forms of ICE syndrome with uveal ectropion during a five-

ICE sy. with

. Progressive iris atroph
uveal ectropion 9 phy

Chandler’s syndrome

Cogan-Reese syndrome

1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th Sth
Presence of PAS
year | year | year | year | year | year | year | year | year | year | year | year | year | year | year
None 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
1 quadrant 3 2 1 0 0 3 2 3 2 0 2 2 1 1 0
2 quadrants 1 2 2 3 1 2 3 2 3 3 1 1 2 1 1
3 or 4 quadrants 1 1 2 2 4 0 0 1 1 3 0 0 0 1 2
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could support the theory of viral etiology of the disease.
However, rare lymphocytes are also seen in the corneal en-
dothelium of patients with posterior polymorphous dystro-
phy; hence, they could be considered normal “passenger”
cells, traveling towards the endothelium. Although the cause
of the corneal endothelial abnormalities in ICE syndrome
is not known, strong evidence exists that this is the main
pathological event that leads to other clinico-pathological
manifestations. Polymerase chain reaction demonstrated the
presence of herpes simplex viral DNA in significant percent-
age of corneas with ICE syndrome, which suggests that this
disease could be of viral etiology [17].

Pathogenesis of ICE syndrome is complex, and the
“membrane theory” of Campbell et al. [18] is widely ac-
cepted. Endothelial abnormality does not only cause corne-
al edema, it also leads to proliferation of cellular membrane
that consists of a single layer of endothelial cells and a
membrane similar to Descemet’s membrane. According to
this theory, contraction-retraction of the membrane causes
the formation of PAS, iris changes, corectopia, ectropion
of pigment layer, and secondary glaucoma. Iris pigment
epithelium moves anteriorly due to the retraction of this
membrane, covers the anterior surface of iris stroma, and
causes pigment ectropion. Pigment ectropion can be pres-
ent in all three clinical forms, although is most common
in progressive iris atrophy and Cogan-Reese syndrome. It
is always followed by corectopia, and those two findings
are usually present in the quadrant with most prominent
PAS. In the opposite quadrant, iris pulling is usually as-
sociated with iris thinning and, in some cases, iris holes.
Along with membranous pulling of iris, other factors, such
as secondary ischemia of the iris, are probably involved in
the pathogenesis. In cases where the pupil is relatively cen-
tral, its position and shape can be explained by the similar
pulling forces from the opposite parts of iridocorneal angle
by PAS.

Iris changes are the most significant clinical feature of
progressive iris atrophy. At the onset of the disease, corneal
endothelial changes are not so visible and are not associ-
ated with the development of corneal edema. Therefore,
patients are asymptomatic for a long period of time. Symp-
toms occur after the change in pupil form or size, or after
the onset of decompensated secondary glaucoma.

In Chandler’s syndrome corneal endothelial abnormal-
ity is the predominant clinical characteristic. Consequent
corneal edema typically occurs when IOP is moderately
raised or even normal. Electron microscopy of the corneal
endothelium shows both regular hexagonal cells, with vis-
ible interdigitations that correspond to pyknotic vesicles
and sporadic microvilli in the periphery, and degenerated
endothelial cells that vary in size (polimegatism) and shape
(polimorphism) [14, 16]. Their borders form zipper-like
multilayers, with inner indentations and sporadic warty
protuberances. Later on, cells aggregate, move apart, and
deplete Descemet’s membrane, which leads to chronic
corneal edema [19].

Contraction of the endothelial membrane over struc-
tures of anterior chamber angle and iris surface is most
probably the cause of secondary glaucoma. Patel et al. [20]
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have examined iris samples after trabeculectomy and cor-
neal samples after keratoplasty using electron microscopy
and concluded that both proliferation and degeneration of
corneal endothelium were present in eyes with progressive
iris atrophy and Cogan-Reese syndrome, while in Chan-
dler’s syndrome those changes were not present.

Cogan-Reese syndrome has characteristic findings of
nodular or diffuse pigment iris lesions and a variable de-
gree of iris atrophy. Anterior border layer of iris is replaced
with dense layer of melanocytes. Abnormal endothelial,
glassy membrane in iridocorneal angle and on the anterior
iris surface and confluent, peripheral PAS with secondary
angle-closure glaucoma are characteristic for the disease.
Corneal endotheliopathy is confined to certain areas of
the cornea. Spreading of the corneal endothelium over
iridocorneal angle and on the anterior iris surface with
formation of new Descemet’s membrane seems to be the
basic event in this condition. Nevus cells can stimulate
spreading of the corneal endothelium [21]. Also, it is as-
sumed that cellular membrane surrounds and pulls parts
of the stoma to form nodular iris lesions [6, 22].

Changes in the iridocorneal angle include the formation
of PAS, which usually start from or under Schwalbe’s line.
Histological studies of iridocorneal angle confirm pres-
ence of cellular membrane, which consists of one layer of
endothelial cells and membrane similar to the Descemet’s
membrane, which grows from the periphery of the cornea.
Membrane covers the open iridocorneal angle, or can be
associated with the synechial angle closure [18, 22]. The
synechial angle closure is typically progressive, leading to
the IOP rise. However, secondary glaucoma does not cor-
relate with the degree of synechial angle closure [23]. Ob-
struction of aqueous drainage is caused by either covering
of the trabecular meshwork with membrane or synechial
closure of iridocorneal angle [24, 25].

Occurrence of secondary glaucoma in the course of
the disease requires medicament antiglaucomatous treat-
ment, which consists of local administration of beta block-
ers, carbonic anhydrase inhibitors, alpha-2 agonists, and
prostaglandin analogues. Surgical interventions based on
fistulising procedures, have good results in the beginning,
but usually shortly after the procedure closure of fistule
with proliferated tissue and endothelial membranes occurs
[26, 27]. In most of the cases re-treatment is needed with
obligatory intraoperative administration of antimetabolites
or usage of drainage implants, in order to prevent or delay
cicatricial closure of the surgical aperture in the limbus or
in the filtering bleb [28, 29, 30].

Nd:YAG laser cyclophotocoagulation and cyclocryo-
therapy are the final option for achieving the IOP control
and their effect is usually time-limited, due to the progres-
sive nature of the disease.

CONCLUSION
Although ICE syndrome is a rare, acquired, benign, pro-
gressive disease, one must be cautious to timely diagnose

and monitor secondary glaucoma, especially in cases with
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The frequency of secondary glaucoma in patients with iridocorneal endothelial syndrome in correlation with the presence of uveal ectropion

uveal ectropion, since secondary glaucoma is twice as fre-
quent in this group of patients. Secondary glaucoma is
caused by wide and extensive angle closure with PAS and
is characterized by poor response to medicament treat-
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3acTynN/beHOCT CEKYHAAPHOT [1ayKOMa Y UPUAOKOPHEATHOM eHA0Te/IMjaIHOM
CUHAPOMY Y 3aBMCHOCTU 04, NPUCYCTBA EKTPONUjyma yBeje

Byjuua Mapkosuh'? Anekcangpa Pagocasmesuh'?, [iparaH Bykosuh'2, BecHa Jakwuh'?, Mapuja boxuh'? VBaH

Mapjanosuh'?, [lejaH Pawnh'? BecHa Mapuh?
'YHuBep3uteT y beorpagy, MeauumHcki dakynter, beorpag, Cpbuja;

2KnuHnuku yeHTap Cpbuje, KnuHuka 3a oune 6onectu, beorpag, Cpbuja;
3KnMHNYKO-60MHNYKY LieHTap 3Be3aapa, KnnHika 3a ouHe 6onectu, Mpog. ap W. CraHkosuh', beorpag, Cpbuja

CAXETAK

YBoa/Uwnm NpnpokopHeanHn engotennjanyu (MKE) curapom
obyxBaTa Tpu KNMHUYKa 0bnKa: nporpecrBHy aTpodujy ayu-
e, YaHanepos cuHapom n KoraH-Prcos cungpom. Opnmkyje ce
pasnnMunTUM CTeneHoM aTpoduje JyxuLe, NPOMeHa Ha eHLoTe-
Ny poXtbaye, EKTPONMjyma yBeje, KopeKTonuje, NpucycTaa ne-
prdepHux npeamrx cnHexuja (MMNC) n cekyHaapHOr rnaykoma.
Linms papa je na npukaxe dopme MKE cHapoma, yTBpam yde-
CTanoCT CeKyHAAPHOT rnayKoma, NocebHo ca eKTponujymom
yBeje, M UCNTa OATOBOP Ha MeUKaMEHTHY Tepanujy 1 noTpe-
6y 33 XVPYPLUKUM TPETMAaHOM Y KOHTPOJIV MHTPAOKYNapHOr
npuTmcka (MOM).

MeTtoge lNperneau 6onecHrKa 0byxBaTtanu cy 61IOMUKPOCKONM-
CKV npernen, aniaHaLoHy TOHOMeTpUjy, FOHMOCKonMujy, 0d-
TasIMOCKOMUjy, KOMMjyTepr30oBaHy nepumeTpujy, Xengenbepr-
peTrHa Tomorpadujy. bonecHuum cy nogerbeHn y ABe rpyne:
rpyna | - 6e3 ektponujyma yBeje (22 6onecHuka) v rpyna Il - ca
eKTponujymom yBeje (14 6onecHumka).

Pe3syntatu Y gecetoroguiutbem nepuogy npaheHo je 36 6o-
necHuka. [poceyHa cTapocT je n3Hocuna 38 rognHa, a OgHOC

DOI: https://doi.org/10.2298/SARH160526042M

MYLLKOT 1 »KeHCKOr nosna 6uo je 1: 2. CekyHAapHU rnayKom je
notBpheH Kop 26 (72,2%) 6onecHrka 1 1o y rpynu | kog 12
(54,5%), ny rpynu Il kop 14 (100%) 6onecHuka. MMC cy yewhe
nocrojane y rpynu Il. Y rpynu | npoceyHa noyeTHa BpegHOCT
MOr-a n3Hocuna je 37 mmHg, a HaKOH MeAVKaMeHTHe Tepanuje
26 mmHg. CeKyHAapHU FayKoMm je KOMMeH30BaH MeJUKaMeHT-
HoMm Tepanujom Kog 50%, a kop npeoctanmx 50% je cnpoBeaeH
XMPYpPLKK TpeTMmaH. Y rpynu Il npoceyHa noyeTHa BpeaHOCT
MOMM-a nsHocuna je 49 mmHg, a HaKOH MelKaMeHTHe Tepa-
nuje 32 mmHg. Kog carix 14 (100%) 6onecHrKa CpoBeAeH je
XVPYPLLKY TpeTMaH y KoHTponu NOT-a.

3akmyuak VIKE cuHapom je peTKo nporpecnBHO obosbetbe.
YyecTanoct cekyHLapHOT rayKoma je BUCOKa, 1 ABa nyTa Beha
KOA cnyyvajeBa ca eKTponujymom yBeje. Kop oBrx 6onecHmKa
MeJMKaMeHTHa Tepanuja je HeedrKacHa, Te je HEOMXoAaH Xu-
PYPLLUK/ TPETMaH.

KmbyuHe peun: UKE cuHapom; ceKyHAapHN rnaykom; eKTpo-
nujym yseje
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Oral complications in irradiated head and neck
cancer patients — 3D conformal radiotherapy
planning vs. 3D conformal radiotherapy planning
with magnetic resonance fusion
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SUMMARY

Introduction/Objective The incidence of radiation-induced side effects in patients with head and neck
(H&N) cancer depends on the planning technique and the irradiation dose, as well as primary tumor
location within the H&N region.

The aim of our research is to establish the incidence of side effects in patients with H&N cancer treated
with conformal radiotherapy planning with computed tomography (CT) or computed tomography fusion
with magnetic resonance imaging (CT-MRI fusion).

Methods Prospective analysis was performed on 40 patients with oropharynx carcinoma and on 40
patients with larynx carcinoma prospectively followed after radiotherapy. Forty patients with H&N can-
cer were irradiated by using 3D conformal radiotherapy planning with CT, while other 40 patients were
treated using 3D conformal radiotherapy planning with CT-MRI fusion. In all cases standard fractionation
was used at 2 Gy per day, five days a week.

Results Of the total of 80 patients treated, 52 patients (52/80; 65%) reported a side effect and the inci-
dence of complications was higher in patients irradiated with 3D technique planning with CT (31/52; 60%
for 3D CT vs. 21/52; 40% for 3D CT-MRI; p = 0.02). There were more complications in chemoradiotherapy
group of patients than observed when only radiotherapy was used — 35/52 RT + HT vs. 17/52 RT (67%:
33% and p = 0.004).

Conclusion 3D radiotherapy technique planned solely on the basis of CT is related to high incidence of
toxicity, which significantly affects the quality of life of irradiated patients. 3D conformal radiotherapy
planned with CT-MRI fusion reduces the incidence of oral complications. Following the example of devel-
oped countries, this technique should be considered as a standard method for irradiating patients with
H&N cancer. Planning technique with fusion technique using MR imaging is more suitable for delivering

higher doses to the tumor with fewer side effects.

Keyword: radiotherapy; head and neck; oral complications; CT-MRI fusion in radiotherapy planning

INTRODUCTION

The treatment of tumors in head and neck
(H&N) region most commonly combines the
use of surgery, radiotherapy and chemotherapy
with radiotherapy being applied in more than
50% of cases [1].

According to the data of Cancer Registry of
the Oncology Institute of Vojvodina in Sremska
Kamenica, a total of 500 people suffered from
H&N cancer in 2010 in the province of Vojvo-
dina in Serbia, which makes around 4-5% of
all malignant tumors registered that year [2].

This data fits well with the data of the In-
ternational Agency for Research on Cancer
(IARC), where H&N cancers make up 5% of
all malignant tumors [3].

The frequency of oral complications during
radiotherapy is high and studies show the fre-
quency to be up to 40% [3].

Radiation-induced changes can be divided
into two groups, based on the usual time of
their occurrence: early or acute side effects that

are noted during or immediately after treat-
ment, and late or chronic side effects, which
develop months or years after the end of radia-
tion therapy [4].

Xerostomia is the most frequent compli-
cation of irradiation in patients treated with
conformal (3D) radiotherapy. About 64% of
patients developed permanent xerostomia of
a moderate to severe degree. The most pro-
nounced changes are found in patients with
laryngeal and oropharyngeal carcinoma due
to its close proximity to major salivary glands.
Irradiation changes the composition of saliva,
leads to difficulties in maintaining oral hygiene
and affects intake of cariogenic food and drinks
[5, 6].

In addition to these, mucosal atrophy and
tibrotic changes, radiation-related caries and
bone necrosis occur as side effects of the treat-
ment but are less frequent [7, 8].

With conventionally fractionated radical
doses of radiotherapy, the first signs of mucositis
usually appear already during the second week
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of the treatment and advance towards the end of the treat-
ment from the enanthems to confluent forms of pseudo-
membranous mucositis [9]. The recovery starts within 2.5-3
weeks after the end of radiotherapy, and within one month
the mucosa is healed in about 90-95% of patients [10].

In addition, xerostomia predisposes infections and
development of dental caries and it affects speaking and
swallowing [11].

Because of the lack of saliva, the probability for develop-
ment of radiotherapy-related complications is increased. In
the first two weeks following the beginning of radiothera-
py and received cumulative radiation tumor dose even at
20 Gy, around 80% of salivary function is changed [12].

The increase in acidogenic and cariogenic bacteria in
the mouth (Streptococcus mutans, Lactobacillus and Can-
dida species) together with the decrease in non-cariogenic
microorganisms (such as Streptococcus sanguis, Neisseria
and Fusobacterium) increase the risk of development of
oral complications [12].

Significant weight loss and deterioration of the patient’s
nutrition status tend to aggravate because of the pain while
chewing and swallowing. Radiotherapy also incurs loss
of appetite, nausea, and physical discomfort. Loss of taste
occurs and progressively increases at the received radiation
tumor dose of about 30 Gy [13].

The characteristics of modern radiotherapy planning
are increasingly used fusion techniques such as positron
emission tomography — computed tomography (PET CT)
and magnetic resonance imaging (MRI) fusion. The ad-
equate soft-tissue contrast of MRI allows the technique
to have an increasing role in contouring the gross tumor
volume, organs at risk, which leads to the decreasing in-
cidence of treatment complications [14].

Frequency of complications of radiotherapy in patients
with H&N cancer is about 35% [15, 16].

The aim of this research is to perceive the possibilities
of lowering the radiotherapy-induced toxicity in patients
with H&N carcinoma in a setting of a developing country.
This aim can be reached by using the transition between
three-dimensional (3D) conformal radiotherapy planning
with computed tomography (3D CT) and 3D conformal
radiotherapy planning with CT fusion MRI (3D CT-MRI).
Acute side effects that are analyzed were xerostomia, mu-
cositis, and dermatitis. On the other hand, dental caries
was observed as a chronic complication of radiotherapy.
Those side effects (acute and chronic) were monitored
three times during radiotherapy:

(1) In the fifth week of radiotherapy, after the comple-

tion of the 25th fraction;

(2) 30 days following the completion of radiotherapy,

and

(3) 90 days following the completion of radiotherapy.

Minimum two weeks prior to radiotherapy, initial
(baseline) dental treatment (IDT) was performed, while
medical examinations with documentation of complica-
tions and dental evaluation were done at every check-up.
Radiotherapy complications were not monitored 90 days
after the completion of radiotherapy.

‘ DOI: https://doi.org/10.2298/SARH160601054L
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METHODS

This investigation was carried out at the Oncology Institute
of Vojvodina in Sremska Kamenica, Province of Vojvodina,
Serbia in the period between January 2013 and October
2014. The study included patients with diagnosed H&N
cancer treated with radiotherapy. Eighty prospective pa-
tients participated in the study, 40 of whom were diagnosed
with laryngeal carcinoma and 40 with oropharynx carci-
noma. The main aim of the study was to compare the two
most commonly applied methods of radiotherapy planning,
3D with CT and 3D conformal with fusion CT-MR]I, in re-
lation to the incidence of the appearance of complications.

The study included patients over the age of 18 years for
whose treatment radiotherapy was indicated by the oncol-
ogy consultant team. All the patients had good general sta-
tus, Eastern Cooperative Oncology Group (ECOG) Scale
of Performance Status 0 or 1.

Patients who for any reason failed to complete the pre-
scribed radiotherapy, as well as those whose general status
was poor, such as ECOG 2 or more, were excluded from
consideration.

Prior to the radiotherapy, the participants had IDT
performed. It was performed at least two weeks prior to
radiotherapy and all the tooth lesions were identified and
repaired. Teeth that could not be repaired had to be ex-
tracted. Clinical examination and dental evaluation was
performed five weeks into the radiotherapy (i.e. after the
completion of the 25th fraction). The second examination
was performed 30 days and the third 90 days following the
completion of radiotherapy.

Radiation treatment

The patients were irradiated using two techniques: 3D
conformal radiotherapy with CT and 3D conformal ra-
diotherapy with fusion CT-MRI. The participants in the
study were irradiated with a daily dose of 2 Gy, five days a
week, with a curative radiotherapy tumor dose from 60 Gy
to 70 Gy. Each patient was provided with a thermoplastic
mask in order to immobilize the treated region and to de-
liver the radiation tumor dose more precisely.

3D conformal radiotherapy technique for oropharyn-
geal cancer includes tumor / tumor bed with margins of
2 cm and lymph node: NO include levels II-IV and retro-
pharyngeal lymph nodes (RPN), N1 include levels Ib-IV
and RPN, N2-3 include Ib-V and RPN [17]. Radiation
dose for adjuvant 3D radiotherapy for oropharyngeal can-
cer is 60 Gy (60 Gy to the preoperative tumor bed and 50
Gy to the lymph nodes with 2 Gy per day, five days a week).

For inoperable oropharyngeal cancer tumor radiation
dose was 70 Gy (70 Gy on the tumor and involves lymph
nodes and 50 Gy on elective lymph nodes with 2 Gy per
day, five days a week) [18].

Curative 3D conformal radiotherapy technique for la-
ryngeal cancer included primary tumor and any involved
lymph nodes. Irradiation depended on laryngeal localiza-
tion of the primary tumor. The levels that are included are
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Table 1. Patient and tumor characteristics

Characteristics 3D-CTRT 3D CT-MRIRT o
(total 40) (total 40)
Age range (median) 54.7 52.9
Gender (male:female) 31:9 28:12 0.61
ECOG (0:1) 26:14 24:16 0.82
Oropharynx 20 20 1
Supraglotic larynx 10 12 0.81
Glottic larynx 6 7 0.99
Subglottic larynx 4 1 0.36
T stage 1/2/3/4 3/8/17/12 8/12/15/5 0.11
N stage 0/1/2/3 7/13/16/4 12/20/7/1 0.04
RT 11 20 0.07
Concurrent RT + HT 29 20 0.07
Early stage T1-T2 3+8=11 8+12=20 0.07
Advanced stage T3-T4 17+12=29 15+5=20 0.07
Total dose 60 Gy 24 21 0.49
Total dose 70 Gy 16 19 0.49
ECOG - Eastern Cooperative Oncology Group; RT - radiotherapy;
HT - chemotherapy
Table 2. Treatment-related toxicity
ToriEin 3D.-CT RT 3D CT—MRI RT b
(40 in total) (40 in total)
Compilications in total 31 21 0.02
ac’uztlesjompllcatlons 31 21 0.02
Acute complications RT 10 RL_T_;:o:{a_;_I 1:41 / 0.004
RT vs.RT + HT RT + HT 21 totaI:35' ’
1. Xerostomia 27 13 0.002
z(:rrc?;:::;llr?geal/laryngeal) 16/11 8/5
2. Mucositis 24 12 0.006
:\;l;c:gs(iet;?)(oropharyngeal/ 17/7 8/4
3. Dermatitis 10 14 0.46
I(?)er(r)rgﬁgr)l/sngealllaryngeaI) 4/6 "
(RS'Ir'E(l)dGesocozring criteria 7 15 0.64
g‘lr'?)dGes?,co‘:ing criteria 14 6 0.03
f:::l:zations (DC) 15 / 0.04
DC (larynx) 4 1 0.16
DC (oropharynx) 11 6 0.14
Total dose 60 Gy 17 15 0.64
Total dose 70 Gy 14 7 0.07
Corticosteroid therapy 35 17 0.004

RT - radiotherapy; HT — chemotherapy; RTOG - Radiation Therapy Oncology

Group; DC - dental caries

II-1V, level VI with subglottic tumors, and level V if > 1
node is involved in that side of the neck.

Curative dose for oropharyngeal and laryngeal cancer
was 60 Gy. For locally advanced tumor the radiation dose
was escalated up to 70 Gy.

Indication for chemoradiotherapy included advanced
stage of the disease (T3, T4) and positive surgical margin
and extranodal capsular extension.

Every day, the patients themselves made notes of subjective
difficulties with skin, oral pain and the sense of (insufficient)
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saliva. During the radiotherapy course, analgesic therapy
was optionally included, as well as corticosteroid therapy
when stronger pain appeared, and was left at the discretion
of involved radiation oncologist.

A modified scale recommended by the Radiation Ther-
apy Oncology Group (RTOG) was used for monitoring
acute complications (xerostomia, mucositis, and derma-
titis), specifically the part which relates to monitoring the
complications of H&N region (RTOG acute radiation
morbidity scoring criteria). In this classification, the acute
complications are divided into a four-point scale [19]:

0 - no change;

1 — mild changes which demand no therapy;

2 - changes which demand symptomatic therapy and

necessary analgesics;

3 - suffering which demands opioid analgesics, and

4 - changes which demand the termination of radio-

therapy.

RESULTS

Results were statistically analyzed using x* and Fischer
exact probability tests. There were 80 participants in the
study - 59 men and 21 women. The ratio 3:1 in favor of
men fits into the general trend of the incidence of this
disease, p = 0.61. Age ranged 18-65 years, with the median
age at presentation of 54.7 years in 3D CT and 52.9 in 3D
CT-MRI radiotherapy. All the patients had ECOG 0-1,
p =0.82 (Table 1).

The study involved 40 patients diagnosed with primary
laryngeal carcinoma (22 patients with supraglottic local-
ization tumor, 13 glottic, and 5 subglottic) and 40 with
oropharynx carcinoma. The number of patients irradiated
with 60 Gy and 70 Gy in both groups was nearly the same,
p = 0.49 (Table 1). According to p > 0.05, we concluded
that the groups were homogeneous concerning the age,
gender, ECOG performance, and tumor dose.

Fewer patients had early stages of the disease (n = 31)
while advanced stage disease was present in 49 patients.
In advanced stages of the disease (T3 and T4), as well as
with postoperative high risk (positive surgical margins
and extranodal extension), concomitant radiotherapy and
chemotherapy was used with 5-fluorouracil plus cisplatin
(5FU/CDDP). Forty-nine patients with advanced stage of
the disease were treated with chemoradiotherapy.

Twenty patients with laryngeal or oropharynx carci-
noma were irradiated with 3D CT, the other group of 20
patients of both tumor localizations were treated with 3D
CT-MRI conformal radiotherapy (2 Gy per fraction, 5 frac-
tions a week, from 60 Gy to 70 Gy), p > 0.05 (Table 1).

Of the total number of 80 irradiated patients, 52 of them
(65%) reported a side effect of radiation therapy. Thirty-one
patient was irradiated by using 3D CT, while 21 patient were
irradiated by using 3D CT-MRI, p = 0.02 (Table 2.). In this
study p was < 0.05, which suggested that incidence of side
effects in these groups was statistically significantly different.

Oropharyngeal mucositis developed in 36 out of 52
patients, being observed in 24 and 12 patients for the 3D
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CT and 3D CT-MRI technique, respectively (p = 0.006).
Xerostomia was present in 40/52 irradiated patients, in
oropharyngeal cancer 3D CT vs. 3D CT-MRI = 16:8, in la-
ryngeal cancer 11/5 (p = 0.002). According to the p, which
was < 0.05, the incidence of complications was statistically
higher in the group where radiotherapy was planned with-
out fusion with MRI.

Skin changes on the face and neck during radiotherapy
in the form of radiation dermatitis manifested in 24 pa-
tients, being observed in 10 and 14 patients for the 3D CT
and 3D CT-MRI technique, respectively (p = 0.46) (Table
2). Based on the results of the p, there was no statistical
difference in incidence of the radiation dermatitis (3D vs.
3D-MRI). The reason could be the number of the radia-
tion fields which in conformal technique was 4-10 [20].

Dental caries (DC) was identified in 22 out of 80 pa-
tients who were irradiated (Figure 1). It was identified in
three patients during the radiotherapy, in eight patients 30
days following the completion of radiotherapy, and in 11
patients 90 days after radiotherapy (Figure 2).

It was observed that radiation-related caries appeared
in 17 patients treated for primary oropharynx carcinoma,
and in only five patients treated for primary laryngeal car-
cinoma (Table 2). According to the dose volume histogram,
the coverage of the planning target volume was homoge-
neous with 95% tumor dose.

Caries was identified in 15 patients treated with conven-
tional 3D CT radiotherapy and in seven patients treated
with 3D CT-MRI conformal radiotherapy, p = 0.04 (Table
2). Results in our study showed that incidence of dental
caries was statistically more frequent if radiotherapy is
planned only according to CT.

Regardless of the used treatment technique, acute com-
plications were more common in chemoradiotherapy regi-

mDC mNonDC wTotal

Figure 1. Distribution of dental caries (DC) in irradiated patients

B n=58

B n=22

m after RT 90 days

®n=3

Figure 2. Distribution of dental caries at the first, second, and third
patient medical examination and dental evaluation
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men (35/52 pts.) than in the application of radiotherapy
alone (17/52 pts.), (p = 0.004). This implies that in chemo-
radiation the incidence of side effects was statistically sig-
nificantly higher than in radiotherapy without concomitant
chemotherapy.

Fifty-two patients out of the total number of 80 exam-
ined and irradiated patients received some form of corti-
costeroid therapy during the period of radiation, 35 (67%)
for 3D CT vs. 17 (33%) for 3D CT-MRI, p = 0.004 (Table
2). The use of corticosteroid therapy in 3D conformal ra-
diotherapy has been correlated with increased incidence
of side effects.

Corticosteroid therapy was included as a symptomatic
therapy with irradiated patients when non-steroidal anal-
gesics could not eliminate the pain. Dexamethasone was
usually used in the form of tablets with total daily dose of
1.5-3 mg per 24 hours or parenteral 4-12 mg per 24 hours.

Complications of radiation treatment grade 0, 1, and
2 which do not require interruption of radiotherapy or
analgesics have the same incidence in both techniques,
p = 0.64. Grades 3 and 4 have been statistically more fre-
quent in patients treated with 3D CT technique, p = 0.03.
There was no difference in incidence of side effects in ei-
ther technique when the tumor dose was 60 Gy, while we
noticed an increase in the 3D CT technique when the dose
was 70 Gy, p = 0.07.

DISCUSSION

Our study involved 80 patients of both genders. Accord-
ing to the results of the study the incidence of H&N can-
cer is higher in men than in women (59 M:21 W). The
approximate ratio of 3:1 in favor of men corresponds to
the general trend of incidence of this disease as shown in
medical literature [21].

Complications of radiotherapy were observed in 65%
of patients (52/80). In the literature, this percentage goes
around 40%, and in our study it is higher, which can be
explained by infrequent usage of planning radiotherapy
based on computerized tomography with MRI fusion as
well as fusion methods with PET-CT and intensity-mod-
ulated radiation therapy (IMRT) techniques [22].

Complications in the mucous membrane of the oral cav-
ity in the form of radiation-related mucositis was registered
in 36 out of 80 participants in the study, and approximately
one half of the patients reported some kind of a problem.
Although this complication was the most common, the
manifestation of mucositis was mild (Grade 0-2: 32/52)
and did not cause the interruption of radiotherapy [23].
Assessing our results we can conclude that there is statisti-
cally significant difference in the incidence of side effects
if radiotherapy is planned using CT rather than using MRI
fusion. This especially applies to the delivery of higher
tumor dose of 70 Gy (3D CT': 3D CT-MR = 14:7; p = 0.07).

Xerostomia appeared in 40 patients, which is one half
of the irradiated patients. Xerostomia is one of the most
common symptoms in cancer patients [24]. Based on the
results we concluded that for delivery of higher tumor dose
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with fewer side effects, the optimal radiation technique is
planning with fusion MRI.

These patients often suffered from skin changes and
complications. These changes were seen in 24 patients and
are mainly manifested in the form of Grade 0-1 with the
presence of skin erythema. Dermatitis more often occurred
in the 3D CT-MRI technique because there was a larger
number of fields (3D CT : 3D CT-MRI = 10:14) (Table 2).
The level of manifestation of acute radiation complica-
tions (Acute Radiation Morbidity Scoring Criteria) in the
form of radiation-related dermatitis was classified into four
categories [19].

All 49 patients with negative prognostic factors (RT:RT +
HT = 31:49) received radiotherapy concomitant with
chemotherapy. Side effects were reported by 35 patients
(35/49; p = 0.004). According to this, the frequency of
complications increase when chemotherapy is applied
concomitant with radiotherapy.

In 22 out of a total of 80 patients dental caries was iden-
tified. As expected, radiation-related caries had higher
incidence in patients treated for oropharyngeal (O) then
in those treated for laryngeal (L) carcinoma (17:5 = O:L,
p = 0.14). Participation of supraglottic localization was
the most frequent of all laryngeal carcinoma in our study
(22/40; 55%). The likely reason for this could be the size of
irradiated area and localization which encompasses large
salivary glands. It was also found that 15 patients irradiated
with 3D CT technique developed radiation-related caries.
Such high incidence (15/40; 37.5%) of dental caries can be
linked to the use of 3D CT planning and execution tech-
nique, which is in many centers already proven as inferior
and, hence, outdated. Different studies explain the impact
of irradiation on the composition of teeth in a different
way. Some claim that the immediate effect of irradiation is
demineralization and damage of the prismatic structure of
tooth, while others argue that the exposure to radiotherapy
does not change tooth structure and composition [25, 26].

Data regarding this topic is scarce in literature. The
phase III study which compared side effects of 2D, 3D
radiotherapy techniques and IMRT, did not give any de-
tail on dental management and complications [27]. Using
newer radiation techniques, 3D CT-MRI fusion and IMRT,
protection of critical organs became possible and decreased
the incidence of early and late complications of the irradi-
ated areas of H&N.

In their study, Walker et al. [17] have proven that doses
above 60 Gy cause irreversible changes in the structure of
the teeth and induced dental caries development. Dose of
30-60 Gy is likely related to salivary gland damage. Critical
threshold seems to be at the > 60 Gy level, and these find-
ings suggest that 3D treatment planning process should be
carefully done respecting this dose level. All the patients
in the present study received radiation doses of 60 Gy or
70 Gy, depending on the type of radiotherapy - adjuvant
vs. primary treatment in locally advanced H&N cancer.

Caries risk was reduced in patients receiving parotid-
sparing radiotherapy, where salivary output is largely main-
tained [17].

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):247-253

Late radiotherapy-related complications, such as post
irradiation caries that were analyzed 90 days after radiation
treatment, occurred in about 27.5% of cases as mentioned
earlier (22/80; 27.5%). Some studies have shown higher
incidence of radiation-related caries (around 35%), mostly
in patients which were irradiated for nasopharyngeal car-
cinoma [16]. The favorable results of this study can be
explained by a small number of patients and localization
of irradiated areas, as well as by avoidance of irradiation of
large salivary glands. It is obvious that direct effect of irra-
diation may not be solely responsible for the occurrence of
dental caries, and that other factors such as hyposalivation,
xerostomia, mucositis, loss of taste, and diet change may
be present. This clearly confirms multifactorial genesis of
radiation-related caries [28].

New radiotherapy techniques make possible for the ra-
diation dose to be localized to a smaller volume of man-
dible, which will certainly result in lower incidence of oral
complications and radiation-related caries [29]. However,
despite the expectations of lower incidence of oral compli-
cations, some authors claim that there is no great benefit
to this. Ben-David et al. [30] claim that the daily intake
of fluoride supplements up to 18 months following the
completion of radiotherapy has a greater effect on reduc-
tion of oral complications.

Around 65% (52/80) of our patients received some form
of corticosteroid therapy during radiation (Table 2). The
combination of radiation-related complications with si-
multaneous application of corticosteroid therapy is very
high in our patients and it is about 75%. Application of
corticosteroid therapy during radiation and its impact
on the increase of incidence of complication is not well
understood in the literature [31]. Unreasonably frequent
application of corticosteroid therapy is present and it can
certainly affect the patient’s immune system and the com-
position of saliva. It can also be related to a higher rate of
oral complications during radiotherapy.

The pain is certainly not an absolute indication for the
use of these medications, and the therapy should be direct-
ed to analgesic therapy and cancer pain therapy in the form
of non-opioid and opioid analgesics as well as coanalgesics.
Further recommendations for research would certainly
include the effect of corticosteroid systematic therapy on
the development of radiation-related complications.

Finally, it is worth saying that direct effect of radiation is
not the sole factor in occurrence of oral complications and
radiation-related caries. The complications that have been
researched have a multifactorial genesis and depend on
composition and quantity of saliva, bacterial colonization,
age, dental hygiene and fluoride intake [32]. Minimizing
the use of corticosteroid therapy has also been associated
with the decrease in incidence of oral complications. Stud-
ies involving patients who were not irradiated also docu-
ment the occurrence of secondary caries, which supports
the finding that direct effect of radiotherapy is not the only
causal factor in the occurrence of dental caries [21]. The
use of IMRT can certainly reduce the incidence of radio-
therapy complications in H&N cancer [32, 33].
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CONCLUSION

3D radiotherapy planning techniques with computed to-
mography are associated with a high rate of toxicity, which
affects patients’ quality of life. In our study, 3D CT-MRI
radiotherapy reduced the incidence of radiation-related
oral complications. The experience of institutions of de-
veloped countries, based on fusion techniques in radio-
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OpanHe KOMN/KKaLMje pagUONOLLKe Tepanuje Koa 6onecHUKa ca KapuuHOMOM
rnase u sparta — 3[1 KoHdbopmanHa pagorepanuja u 3[1 KoHpopmanHa

paauotepanuja ca MP ¢y3unjom

Mupocnas JlatuHosuh', MunaHa Mutpuh-Ackosuh', Onueepa MBaHos'? Muho Hoakosuh', JeneHa JinumHa'
MHcTuTyT 33 oHKonorujy BojsoauHe, KnuHuka 3a pagrotepanujy, Cpemcka Kamernua, Cp6uja

*YHneep3utet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBoa/Llumb YuecTanocT HexerbeHUx edekaTta 3padetba Kop
60necHUKa ca KapLIMHOMOM 1aBe U BpaTa 3aBUCM Of TEXHNKE
nnaHrpama, CnpoBohera paguoTepanuje v NPUMapHe fokKa-
nun3auuje Tymopa.

Linm Hawer nctpaxmarba je fa ce yTBPAM YUeCTanocT Hexerbe-
HUX edeKaTa 3payHe Tepanuje Kog bonecH1Ka ca TYMOPOM ra-
Be 11 BpaTa fleueHux 3[1 koHpopmanHom pagroTtepanujom nna-
HMpaHoj camo Ha ocHoBy KT 1 3[] KoHdopMmanHoMm Tepanujom
nnaHvpaHoj Ha ocHoBy dy3uje KT ca MP (KT-MP).

MeTopae lNpocneKTMBHO je aHanu3mpaHo 40 6onecHuka ca
KapLrHomom opodapuHKca 1 40 6onecHUKa ca KapLyuHOMOM
NapUHKCa KOp KOjuX je CnpoBeAeHa 3payHa Tepanuja. [lBagecet
6onecHKa ca KapLMHOMoM opodapuHKca 1 20 bonecHuKa ca
KapLMHOMOM NapuHKca je 3payeHo 3[] KoHpopManHOM TeXHU-
KoM Ha ocHoBy KT, a jow no 20 ca KapLHOMOM opodaprHKca 1
napuHkca ¢ysujom KT-MP. Kog cBUX je nprmerbeHa CTaHAapAHa
dpakumoHaLuuja ca 2 Gy fHEBHO, MeT AaHa CeAMUYHO.
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Pesyntatu Op ykynHo 80 60necHriKa neYeHX 3paderem, Kog
52 (52/80; 65%) 3abenexeHun cy HexerbeHn edeKTI 3pauHe Te-
panuje, a yuecTtanocT Komnavkaumja je seha kop npumere 3
KT TexHuke 3pauersa (31/52; 60% kog 3[ KT Hacynport 21/52;
40% kog 3[ KT-MP; p = 0,02). buno je Buiwe komnamkaumja y
rpynv 6onecHrKa Kof Kojux je npumerbeHa xemovpaaujaumja
Hero Kop 60necH1Ka neyeHnx camo paguotepanujom — 35/52
PT+XT, a 17/52 PT (67% : 33%; p = 0,004).

3akspyyak 3[] TexHvKa paguoTepanuje nnaHnpaHa camo Ha
ocHoBy KT je noBe3aHa ca BUCOKOM CTOMOM TOKCUYHOCTH, Koje
3HATHO YTWNUY Ha KBAJINTET XMBOTa 3payeHux 6onecHrKa. 3
KOHpOpMasHa TexHMKa paguoTepanuje nnaHmpaHa ¢ysnjom
KT-MP cmatbyje nojaBy opanHux Komnavkauuja. 3a npumeHy
BULLIMX TYMOPCKMX A03a Y3 Makby YUeCTanocT KomnamkaLmja je
nofecHmnja TeXHMKa nnaHpama ca Gy3rioHMCaHOM TEXHVKOM
nomohy MP.

KrbyuHe peun: pagrotepanuja; Tymopy rnase v Bpata; opanHe
Komnnukauuje; KT-MP ¢y3uja y nnaHupamy pagnoTtepanuje
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Late vitamin K deficiency bleeding despite
intramuscular prophylaxis at birth — Is there a need
for additional supplementation?
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2University of Belgrade, School of Medicine, Belgrade, Serbia;
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SUMMARY

Introduction/Objective Vitamin K deficiency is common in newborn infants and without prophylaxis
there is a risk of vitamin K deficiency bleeding (VKDB). The most frequent prophylactic approach is an
intramuscular (IM) injection of vitamin K, immediately after birth. Its efficiency to prevent late VKDB has
been recently questioned by several reports.

Based on our experience, we discuss the need for additional vitamin K, supplementation after its IM
administration at birth.

Methods We present a retrospective review of 12 infants, 11 with confirmed and one with probable late
VKDB despite IM prophylaxis at birth, who were treated in the two largest tertiary care pediatric hospitals
in Serbia during the last 15 years.

Results All the patients were exclusively breastfed. In 11 patients, daily weight gain was normal or
increased, and one patient had failure to gain weight. Six infants were previously healthy, three infants
received antibiotics prior to bleeding, and in two diarrhea and cholestasis, respectively, existed previously.
An intracranial bleeding was documented in nine infants, four of whom died.

Conclusion Low content of phytomenadione in human milk could occasionally be attributed to late
VKDB despite postnatal IM injection of vitamin K, in otherwise healthy, exclusively breastfed infants. This
might be aggravated by transient disturbance of vitamin K turnover due to antibiotic use, acute diarrhea,
or transient cholestasis. We suggest that an additional vitamin K, supplementation after postnatal IM
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prophylaxis could be justified in exclusively breastfed infants.
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INTRODUCTION

Newborn infants are deficient in vitamin K due
to its poor transplacental transport, delayed in-
testinal synthesis and low content in human
milk [1, 2]. Therefore, vitamin K-dependent
clotting factors (F II, VII, IX, X) express no
more than 50% of activity attained in later life,
and both prothrombin time (PT) and activated
partial thrombin time (aPTT) are prolonged in
comparison to adult values [3]. In some infants
“physiological hypoprothrombinemia” leads to
spontaneous or iatrogenic bleeding formerly
known as hemorrhagic disease of the newborn
(HDN), and lately more appropriately named
vitamin K deficiency bleeding (VKDB). VKDB
presents in three different forms - early, classic
and late VKDB. Early VKDB is very rare and its
occurrence with severe bleeding immediately
after birth is mostly related to maternal intake
of certain medications (anticonvulsive, antitu-
bercular, and anticoagulant drugs). Without
prophylaxis, classic form has incidence of 0.25-
1.7% of all newborns, potentially presenting the
most common acquired pediatric hemostatic
disorder. Fortunately, in majority of cases there
is only mild to moderate gastrointestinal, skin,

or bleeding from umbilicus typically occurring
during the first week of life. Late VKDB pres-
ents between the second and 26th week of life
(the peak is between three and eight weeks),
and without prophylaxis, incidence in the west-
ern world ranges from four to seven cases per
100,000 deliveries. Primary, or idiopathic late
VKDB occurs in exclusively breastfed, other-
wise healthy infants, while secondary form is a
consequence of some pathological conditions
which steadily disturb intestinal synthesis and/
or absorption of vitamin K (biliary atresia,
cystic fibrosis, celiac disease, alfa-1 antitryp-
sin deficiency, chronic diarrhea, etc.). Up to
60-80% of infants with the late VKDB have an
intracranial hemorrhage, with a mortality rate
of 14-24%, and nearly 50% of survivors have
a permanent neurological impairment [1, 2].
Initially, prevention of classic VKDB, intra-
muscular (IM) administration of vitamin K|
(phytomenadione) to all newborn infants imme-
diately after birth was introduced in the US more
than 50 years ago [4]. Over time, this practice
was adopted almost worldwide. Routine IM in-
jection of vitamin K, (1 mg IM for all term new-
born infants / 0.5 mg for preterm infants) was
recommended in Serbia in 1995 [5]. Vitamin K
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prophylaxis at birth via IM route is obligatory, except in
cases of parental refusal or their alternative choice of an oral
mode. Both decisions should be stated in a written form.

Because of presumed but unproven association between
IM prophylaxis and later greater risk of cancer, in the 1990s
a shift from IM towards oral prophylaxis in some countries
was accepted. However, it soon became evident that despite
its efficiency against early and classic forms, a single oral
dose of vitamin K| does not prevent late VKDB. Therefore,
in order to increase the efficiency of oral regiment, several
distinct strategies of prolonged oral supplementation of
vitamin K have been implemented [6-9].

Unlike oral policy, a single IM injection of vitamin K,
at birth has long been considered a “gold standard” and a
reliable way to eradicate all forms of VKDB [2]. However,
several reports of late VKDB occurring after IM prophy-
laxis called into question the traditional belief in the supe-
riority of such an approach. In addition to some sporadic
single cases [10, 11, 12], a case series of otherwise healthy
infants with failure of postnatal IM injection of vitamin K|
to prevent late VKDB has recently been reported from Tur-
key, Egypt, India and Albania [13-19]. Whilst these papers
focus on intracranial hemorrhage as the main consequence
of the late VKDB, we present the largest European group
of patients with the late VKDB despite IM administration
of vitamin K at birth.

The aim of this study is to retrospectively review cases
of late VKDB occurrence despite IM prophylaxis with vita-
min K| given at birth. Based on our experience, we discuss
a need and possible regimes of an additional vitamin K
supplementation for exclusively breastfed infants during
early infancy.

METHODS

Hospital files of patients with HDN/VKDB diagnoses or
other unspecified neonatal hemorrhagic conditions (ICD-
9 codes 776.0/776.3 and 269.0, respectively; ICD-10 code
P53) treated between 2000 and 2015 in two largest tertiary
care pediatric hospitals in Serbia - the Institute for Mother
and Child Healthcare of Serbia (New Belgrade) and Univer-
sity Children’s’ Hospital (Belgrade) — were retrospectively
reviewed. A confirmed case of late VKDB is defined by the
following criteria: a) spontaneous or iatrogenic hemorrhage
in an infant aged two to 26 weeks; b) PT prolonged > 4
times over normal values, aPTT > 60 sec. and/or interna-
tional normalized ratio (INR) > 4 control values; ¢) ces-
sation of hemorrhage and normalization of PT and aPTT
and/ or INR after the administration of vitamin K; d) nor-
mal both platelet count and fibrinogen levels. If criterion
“c” is not satisfied, the case is classified as “probable” late
VKDB. Coagulation was investigated on admission and
6-12 hours thereafter. Intracranial hemorrhage is docu-
mented by a computed tomography scan and/or nuclear
magnetic resonance spectroscopy (NMR) imaging. All the
patients were emergently treated with 1 mg/kg of vitamin
K, intravenously. Fresh frozen plasma (10-15 ml/kg) was
administered to patients with life-threatening bleeding.
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RESULTS

Our research revealed 16 patients with a diagnosis of
HDN/VKDB, treated in pediatric intensive care units
of our hospitals during the previous 15 years. Of those,
four patients who didn’t receive vitamin K at birth were
excluded from the final presentation: one newborn with
a classic VKDB, whose parents refused vitamin K injec-
tion, and three patients with a late form, who were born
in neighboring countries, without reliable data on post-
natal prophylaxis. In the remaining 12 patients (10 males;
two females), an IM injection of 1 mg of vitamin K, was
administered and recorded in the discharge list from the
maternity ward.

According to the data shown in Table 1, there were 10
male and two female infants, aging from 21 to 51 days
(median age was 35 days). All our patients had a signifi-
cantly prolonged PT and aPTT, as well as abnormal INR.
The normalization of these tests after the vitamin K ad-
ministration was documented in 11 cases. Patient No. 12
died soon after admission; as it was not possible to check
coagulation tests after the administration of vitamin K, he
was classified as a probable case. Except for patient No.
3, who was born at the 34th gestational week with body
weight of 1,950 g, all others were born at term. There was
a history of previous antibiotic use in three cases (patients
No. 3, 4, and 6), while patient No. 8 had a history of two-
day diarrhea before the bleeding. A female infant aged 49
days (patient No. 5) had prolonged indirect jaundice with
arise of total serum bilirubin level during the first month
of life up to 204 pmol/1 (direct fraction of 23 pmol/l). Upon
hospital admission, conversion to direct hyperbilirubine-
mia indicating cholestasis was noted (total serum bilirubin
level was 127 pmol/l; direct fraction was 43.6 umol/l). Both
the mother and the child had the same blood type, and
there were no signs of hemolysis.

The platelet count, fibrinogen levels, as well as liver en-
zymes were within normal range in all our patients. It was
documented in all cases that both FV and FVII expressed
normal or increased clotting activity upon admission.

All our patients were solely breastfed. Their daily weight
gain was calculated by dividing the difference between in-
fants’ weight on admission and birth weight with age in
days. In 11 patients, including one born prematurely and
one with intrauterine growth restriction, daily weight gain
was in the 16.8-46.5 g range (mean 32.5 g; SD 11.2 g).
In only one case (patient No. 10), daily weight gain was
unsatisfactory, reaching 8.1 g. The intracranial bleeding
was documented in nine infants (75% of patients). Four
infants in the study group died, making an overall mortal-
ity of 25%.

DISCUSSION

The international definition of a confirmed late VKDB was
fulfilled in 11 of our patients. An infant with extremely
prolonged PT and APTT, who died immediately after ad-

mission, without the possibility to check the laboratory
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Table 1. Relevant laboratory and clinical data on infants with late vitamin K deficiency bleeding despite intramuscular prophylaxis

Patient | Age PT (sec) aPTT (sec) INR Localization of bleeding Remarks
sex (days) 1) ) (1) ) 1) ) Outcome
1M | 31 |didnotclot| 116 | didnotclot| 251 | NC | 08 Intracranial .
Recovery
2M 35 74.0 14 63.0 246 | 41 | 09 Intracranial -
Recovery
3M 34 987 145 70.7 281 | 106 | 1.1 '””gf:‘j”'a' Preterm, 15 days of antibiotic use
4aMm 45 >200 | 116 83.9 251 | NC | 09 '”"g?:j”'a' 2 days of antibiotic use
SE 49 771 165 66.2 357 | 734 | 13 Intragranlal Prolongedjaundlcg with mild
Died cholestasis
6M 51 >300 | 108 | >300 | 233 | NC | 09 Intracranial 15 days of antibiotic use
Recovery
Hematoma after
7F 42 did notclot | 14.8 > 300 282 | NC 13 venipuncture Intrauterine growth restriction
Recovery
Large hematoma after
8M 21 did notclot | 14.9 | didnotclot | 324 | NC 13 vaccination 2 days of antibiotic use
Recovery
Large hematoma after
9IM 39 didnotclot | 11.4 | didnotclot | 30.0 | NC 0.9 vaccination -
Recovery
oM | 37 119 106 139 302 | 146 | 10 Intracranial -
Recovery
1M | 36 >200 | 97 839 | 287 | NC | 09 ";{”a”a”'a' -
ecovery
12M | 35 |didnotclot| ND | >300 | ND | NC | ND '””gl?:j”'a' Probable case of late VKDB

M - male; F - female; (1) - results before vitamin K therapy; (2) - results after vitamin K therapy; NC - not calculated; ND - not done; VKDB - vitamin K deficiency
bleeding; PT - prothrombin time; aPTT - activated partial thrombin time; INR - international normalized ratio

testing, was classified as a probable case of the late VKDB
[10, 20, 21]. Congenital as well as clotting disorders due to
liver impairment were excluded in all cases.

Exclusive breastfeeding was the common factor for all
our patients and the most of previously published cases of
late VKDB occurring after IM prophylaxis with vitamin K
at birth. Human milk contains 0.5-4 pg/1 of phytomena-
dione, while the minimal daily requirements for vitamin
K in infants from birth up to six months are 1.5 pg/l [1,
2,21, 22]. Assuming the daily amounts of suckled milk of
0.5-0.8 1, the daily intake of vitamin K would be between
0.25 pg and 3.2 pg. Therefore, exclusively breastfed infants
weighing 3-6 kg, which corresponds to the first six months
of life, would not satisfy their total daily needs of = 5-10 ug
of phytomenadione even in the best case scenario.

Elaify et al. [17] documented that in infants given IM
injection of vitamin K at birth, those suffering from intra-
cranial bleeding due to late VKDB had significantly lower
serum levels of phylloquinone than matched control group.
They also showed that babies who bled more frequently
used antibiotics or had acute diarrhea [17]. A large pro-
spective British study revealed patients with association
of biliary atresia and a severe late VKDB despite an IM
administration of vitamin K at birth [10]. All aforemen-
tioned disorders interfere with intestinal synthesis and/or
absorption of vitamin K, but without an adverse effect on
the activity of vitamin K IM injection. This fact indirectly
proves that effective prevention of late VKDB requires ad-
ditional supply of phytomenadione from gastrointestinal
tract. Hence, besides IM prophylaxis at birth, in healthy,

‘ DOI: https://doi.org/10.2298/SARH160412037M

solely breastfed infants, some oral supplementation of vita-
min K is required thereafter. The US Nutritional Board of
National Institute of Health estimates that if prophylactic
dose of vitamin K was given as an IM injection at birth,
2 pg of vitamin K is an adequate daily intake during the
tirst six months of life [23]. According to the previously
calculated daily allowance of phytomenadione by human
milk (0.25-3.2 pg), there are some exclusively breastfed
healthy infants with possible insufficient vitamin K supply
(< 2 pg per day) and consecutive risk of late VKDB in spite
of previous IM prophylaxis.

Normal or even excessive weight gain was recorded in
11 of the 12 cases, so insufficient milk intake as a cause of
lack of vitamin K could be excluded [24].

Six of our patients were healthy infants without any
predisposing factor to the late VKDB. Out of the remain-
ing five, three were treated with antibiotics during 2-15
days, while one had acute diarrhea. A seven-week-old in-
fant with a transition of prolonged unconjugated hyper-
bilirubinemia to the cholestatic jaundice, which preceded
a lethal intracranial hemorrhage, confirms that neonatal
jaundice lasting for more than two to three weeks justifies
the “yellow alert” [10]. We observed that in addition to
secondary late VKDB due to serious pathological condi-
tions, there is a subgroup of otherwise healthy exclusively
breastfed infants with some transient risk factors which
further deteriorate the vitamin K deficiency and increase
the risk of late VKDB.

Male infants accounted for a large majority of our pa-
tients, corresponding to reported twofold-to-sevenfold
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male predominance [13, 14, 15, 25]. Although this striking
gender discrepancy is not yet clarified, results of previ-
ously reported investigation suggest that male infants may
require more dietary phytomenadione than females with
the same body weight [26].

Our hospitals, as tertiary referring pediatric institu-
tions, cover a gravitating area with approximately 40,000
deliveries per year. For the entire period of 15 years, the
total amounts to nearly 600,000 live births. Accordingly,
12 patients give an estimate of the rate of late VKDB of one
case per 50,000 live births (two per 100,000 live births).
Possible explanations for the two- to threefold higher in-
cidence than in developed countries could be inadequate
maternal diet with low intake of vitamins, and less critical
use of antibiotics in infants [10, 27, 28, 29].

Frequent occurrence of intracranial bleeding and high
mortality rate in our patients correspond with reported
severity of late VKDB [1, 2]. A single case of failure of
IM prophylaxis to prevent late VKDB, initiated the Italian
Society of Neonatology to recommend 25 pg of vitamin
K per day orally during the first three months of life for
all breastfed infants, previously given an IM injection of
vitamin K at birth [2, 11]. To date, no adverse effects even
of higher intake of vitamin K by standard milk formula
containing 50-60 ug/l have been reported [1, 2, 21, 22].
Unlike weekly “pharmacological” regime, the daily oral
supplementation with low doses of phytomenadione is
considered to be “physiological” because such approach
maintains a constant serum level and efficiently compen-
sates inadequate intake of vitamin K [30]. Therefore, after
immediate postnatal IM dose, we recommend prolonged
oral prophylaxis for all exclusively breastfed infants with
daily intake of 25 pg of phytomenadione from the second
to the 12th week of life. Prolonged oral prophylaxis, even
with higher doses of phytomenadione, is strongly advised
if parents choose the oral route as the way of prophylactic
use of vitamin K at birth instead of the IM mode.

Except in cases of cholestasis, an oral intake of 25 pg of
vitamin K efficiently prevented late VKDB [7, 8, 23]. The
presence of cholestatic jaundice requires a more individu-
alized approach. One option may be an increase of oral
dose up to 150 pg of phytomenadione per day, which is
recommended in Holland as a routine three-month policy
after an initial oral prophylaxis at birth [8]. Some authors
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KacHu 061K KpBapetba ycieq HeflocTaTKa BUTaMMHa K ynpKoc npumeHm
MHTpaMyCKynapHe npodunakce Ha pohery — Aa M je notTpebHa goaaTHa

HagoKHaaa?

Jenena Maptuh'?, KatapuHa Mejuh’, lo6puna Besbkosuh', 3oprua Pakomau', Munow Kysmanosuh'3, iparaH Muhuh!',

BecenuH Bywyposuh?, JacHa Kanat?, bopucas JaHkosuh'?

"MHcTUTYT 33 30paBCTBEHY 3alWTUTY MajKe 1 feTeTa Cpbuje, [p BykaH Yynuh'’, beorpag, Cpbuja;

2YHuBep3uTeT y beorpagy, MeguunHckn dakynter, Beorpag, Cpouja;
YHnBep3wnTeTCKa Aedja knuHuKa, beorpag, Cpbuja

CAXETAK

YBoa/Lum be3 oprosapajyhe npodunakce, HegocTaTak BUTa-
MuHa K Kog HoBopoheHe JeLe 1 ofojuamn MoXe JOBeCT/ Ao
XemMoparmjckor CMHAPOMa MO3HATOr Mof Ha3BOM KpBapetbe
ycnep HepocTtaTka BuTammHa K (KHBK). Hajuewha npodunakca
KHBK je nHtpamyckynapHa (MM) nxjekuuja ButamnHa K, ogmax
no poheky. HoBuju 3BeLTaju 0 NojaBn KacHor o6nanka KHBK
YNPKOC MHTaMyCKynapHoj npodunakcy no pohery fgosenm cy
y MUTakbe yBepetbe y NoTnyHy Nnoy3A4aHOCT OBOT NMpUCTYyna.
Linm paga je aa n3Hece concTBeHa UCKYCTaBa v Npeasiore 3a
HagoKHagy BuTammHa K nocne IM npumeHe Ha pohersy.
Metope PeTpocneKTrBHO je aHanm3aHo 12 HoBopoheHuyaam
1 0f0juaAm, neveHnx npoteknux 15 roguxa, 11 ca gokasaHum
1 je[lHO ca BepoBaTHVM KacHum obnmkom KHBK ynpkoc IM
npodunakcy ButamviHom K1 Ha pobetby.

Pesyntatu CBy 60necHULM Cy 61N NCKIbYUYMBO Ha MPUPOAHO)
ncxpaHu. Mopact TenecHe mace Kog 11 je 6o HopmanaH

DOI: https://doi.org/10.2298/SARH160412037M

nosehaH v Kop jegHor HepgoBosbaH. Mpe nojase KHBK wect
6onecHviKa je 610 34paBo, TPU Cy MPETXOAHO AobwWjany aH-
TNOMOTHKE, jeAaH je Mao aKyTHU NMPOJIUB U jefjaH XonecTasy.
VHTpakpaHmjanHo KpBapeke Aoka3aHo je Koa AeBeT 6onecHu-
Ka, Of KOjUX Cy YeTpu ympna.

3akibyuak CHIKeH cappiKaj GpUTOMEHaAVOHa Y XyMaHOM MITEKY
MoXe noHekag pesyntupatn KHBK kof ekckny3nBHO AojeHe
3[paBe HoBopoheHuYaan 1 mnage ogojyagn. MponasHom He-
[OCTaTKy BUTaMuHa K foaaTHO JONPUHOCK NpUMeHa aHTU61o-
TVKa, aKyTH NPONIMB 1K XoslecTasa. 3aTo je onpaBAaHo nocse
npodunakce BTaM1HOM K, Ha pofetby, Ko UCKIbyunBO fojeHe
Jelle, HaCTaB/TM AOAATHU YHOC npenapaTta GUToMeHaanoHa
TOKOM MpBa Tp1 Mecella.

KmbyuHe peun: HoBopoheHue; BUTaMuH K; KpBapere ycneq
HepocTaTKa BUTaMunHa K; npodunakca
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SUMMARY

Introduction/Objective Osteoporosis is a systemic disease of bone tissue, which leads to an increase
in bone fragility and higher risk of fractures.

The aim of the study was to determine adherence to calcium, vitamin D, and drugs for osteoporosis in
patients with reduced bone mineral density, as well as to analyze reasons for low adherence.

Methods The study conducted in the Special Hospital for Rheumatic Diseases, Novi Sad, Serbia, in-
volved 80 postmenopausal women with reduced bone mineral density measured by dual-energy X-ray
absorptiometry. Each patient filled out a specially designed questionnaire. Assessment of adherence to
calcium, vitamin D, and drugs for osteoporosis was done by the Morisky scale. In the statistical analysis
we used the SPSS program v. 20.

Results All the patients were female; 67.5% had osteoporosis and 32.5% had osteopenia; 62.5% of women
said that they use calcium supplementation, 81.3% vitamin D, and 62.3% drugs; 81.2% of women who
used supplementation had low adherence to calcium, 82.8% low adherence to vitamin D, and 65.8% low
adherence to drugs for osteoporosis. Adherence to medication for osteoporosis is better in relation to
the adherence of vitamin D and calcium (p < 0.05, > test). The reasons for low adherence are mainly the
cost of preparation and forgetfulness. Patients who received drugs intravenously had better adherence
than patients who received drugs subcutaneously or orally.

Conclusion Adherence to vitamin D, calcium, and drugs for osteoporosis is presently low in investigated

population and the understanding of the causes of low adherence is still insufficiently explored.
Keywords: osteoporosis; patient adherence; calcium; vitamin D

INTRODUCTION

Osteoporosis is a systemic disease character-
ized by low bone mass and microarchitectural
deterioration of bone tissue, which leads to an
increase in bone fragility and therefore a higher
risk of fractures [1]. The World Health Orga-
nization definition of osteoporosis is based on
the measurements of bone mineral density [2].
In the treatment of osteoporosis, calcium and
vitamin D supplementation is used, as well as
drugs with different mechanisms of action. Cal-
cium and vitamin D are required for normal
bone metabolism. Vitamin D deficiency leads
to secondary hyperparathyroidism and bone re-
sorption [3, 4]. Supplementation of vitamin D
reduces bone fragility and increases bone min-
eral density. According to recommendations, a
physician should initiate pharmacologic treat-
ment after a patient has had hip or vertebral
(clinical or asymptomatic) fractures, when T-
score is < -2.5 SD at the femoral neck, total hip,
or lumbar spine by dual-energy X-ray absorp-
tiometry, in postmenopausal women and men
age 50 and older with low bone mass (T-score
between -1.0 SD and -2.5 SD, osteopenia) at the
femoral neck, total hip, or lumbar spine by dual-

energy X-ray absorptiometry and a 10-year hip
fracture probability > 3% or a 10-year major
osteoporosis-related fracture probability > 20%
based on the USA-adapted World Health Orga-
nization absolute fracture risk model (Fracture
Risk Algorithm (FRAX")) [5]. Drugs approved
by the US Food and Drug Administration for
the treatment of osteoporosis are bisphospho-
nates (alendronate, ibandronate, risedronate,
and zoledronic acid), calcitonin, estrogen ago-
nist/antagonist (raloxifene), estrogens and/
or hormone therapy, tissue-selective estrogen
complex (conjugated estrogens/bazedoxifene),
parathyroid hormone 1-34 (teriparatide), and
receptor activator of the nuclear factor kappa-B
(RANK) ligand inhibitor (denosumab) [6, 7].
Bisphosphonates are prescribed most often for
the treatment of osteoporosis. Patients can use
them weekly, monthly, once in three months,
and once per year. They are efficacious and well
tolerated [8]. Estrogen/hormone therapy is ap-
proved by the Food and Drug Administration
for the prevention of osteoporosis, relief of va-
somotor symptoms, and vulvovaginal atrophy
associated with menopause [9].

For optimal treatment it is necessary not
only to recognize persons at risk, make ap-
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propriate diagnosis and treatment decisions, but also to
ensure patient adherence. Adherence to medication is de-
fined as the cooperation of the patient with the physician
in relation to the dose, frequency, and timing of medica-
tion during the recommended period of treatment [10,
11, 12]. Medication adherence can be divided into three
major components: persistence, initiation adherence, and
execution adherence. Persistence is defined as the length
of time a patient fills his/her prescriptions [13]. Initiation
adherence gives answer at question does the patient start
with the intended pharmacotherapy [13]. Execution adher-
ence is the comparison between the prescribed drug dosing
regimen and the real patient’s drug-taking behavior and
includes dose omissions (missed doses) and the so-called
‘drug holidays’ (three or more days without drug intake)
[13]. There are objective and subjective ways of measuring
adherence. Objective measures, including measurement
of clinical outcomes, dose counts, and pharmacy records,
electronic monitoring of medication administration (e.g.
the Medication Event Monitoring System, MEMS), and
drug concentrations, seemingly provide the best measure
of a patient’s medication-taking behaviour. Subjective mea-
sures of adherence include physician or family reports,
patient interviews and self-report adherence scales. These
measures have the potential to identify the specific rea-
sons for a patient’s non-adherence. Subjective measures
can be relatively simple to use and are less expensive [14].
Morisky scale is the often used metric to assess adherence.
This scale can evaluate reliably, easily and efficiently the
cooperation of the patient with the physician [15, 16, 17].
With this scale, our study tried to analyze and evaluate
the effects of therapy for osteoporosis in our patients, and
compare them with the results in the related work, as there
is no such data for our country.

The purpose of this pilot study was to determine the ad-
herence to calcium, vitamin, D and drugs for osteoporosis
in patients with reduced bone mineral density, as well as
to analyze reasons for low adherence.

METHODS

This prospective cross-sectional study is a pilot project at
the Special Hospital for Rheumatic Diseases in Novi Sad,
including the sample of 80 postmenopausal women with
low bone mineral density, measured by dual-energy X-ray
absorptiometry. The women were treated with supplemen-
tation of calcium, vitamin D, and/or drugs for osteoporosis
(bisphosphates or teriparatide). None of the women used
hormone replacement therapy. All the patients signed in-
formed consent to participate in this study. The study was
approved by the Ethics Committee of the Special Hospital
for Rheumatic Diseases in Novi Sad. Each patient filled out
a specially designed questionnaire. The assessment of the
adherence to calcium, vitamin D and drugs for osteoporo-
sis was done by Morisky scale, which contains eight items.
In the first seven questions the patient can answer with
“yes” or “no,” while in one last question the patient can
answer choosing one of five options offered. The answers
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for the first seven questions are marked with 1 point for
»yes“ and 0 points for ,no.“ In the five-options question,
answers ,,never and ,,rarely“ scored 0 points, while other
options (,,from time to time“/“sometimes“/“often”/“all the
time®) scored 1 point. A total score for each subject is ob-
tained by adding up the points for all the questions. Score
> 3 was considered to be low adherence, 1-2 was medium
adherence, and score 0 was high adherence.

IBM SPSS Statistics for Windows, version 20.0 (IBM
Corp., Armonk, NY, USA) was used for statistical analysis
in this study, as well as the measures of central tendency,
the ANOVA test, and the x? test.

RESULTS

Demographic data for all study subjects is presented in
Table 1. All the patients were female. The average age for all
subjects was 65.52 + 8.29. Most of the subjects lived in the
city and had secondary school education; 67.5% of them
had osteoporosis with a duration of M 4.29 + 3.36 years,
and 32.5% had osteopenia with a duration of M 3.54 + 2.42
years. The subjects had entered menopause with 35 years
at the earliest, and with 55 years at the latest. The average
entrance in the menopause was 47.5 years (M = 47.5).
Of all the women involved in this study, 62.5% used
calcium supplementation. Using Morisky scale, our results
showed that they had low adherence in 81.2% of the cases
(Table 2). Vitamin D supplementation was used by 81.3%
of the women, but adherence to vitamin D was also low in

Table 1. Patient characteristics

Variables

oS Female 80/100

(frequency/percent)

Age

(M = 5D) 65.52+8.29

Place of living Urban 52/65

(frequency/percent) Rural 28/35
Primary school 23/28.8

Education S d hool 44/

(frequency/percent) econdary schoo 35

University 13/16.3

Osteoporosis (frequency/percent) 54/67.5

Osteopenia (frequency/percent) 26/32.5

Duration of osteoporosis (M + SD) 429 +3.36

Duration of osteopenia (M + SD) 354+242

The average age when entering menopause

(M =5D) 475+48

M - arithmetic mean; SD - standard deviation

Table 2. Adherence to calcium, vitamin D, and drugs for osteoporosis

Calcium Vitamin D g for.

Aelharanee osteoporosis

Frequency | % |Frequency| % |Frequency| %
Medium 9 18.8 11 17.2 13 342
adherence
Low 39 | 812 53 |828| 25 65.8
adherence

p <0.05
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® middle adherence low adherence p<0.05

81.3 82.8

calcium vitamin D drugs for

ostecporosis

Figure 1. Comparison of adherence (%) to calcium, vitamin D, and
drugs for osteoporosis

82.8% of them (Table 2). There was no high adherence in
the study population. Some medication for osteoporosis
was being taken by 62.3% of the women. Results of the
adherence to drugs for osteoporosis showed that there was
no high adherence that in the study population (Table 2).
Most of the subjects had low adherence.

Comparison of adherence to calcium, vitamin D, and
drugs for osteoporosis are shown in Figure 1. Adherence
to drugs for osteoporosis was higher in comparison to vi-
tamin D and calcium (p < 0.05, x> test). However, there

Table 3. Reasons for low adherence to calcium

was no statistically significant difference in adherence to
vitamin D and calcium (p > 0.05, * test).

Reasons for the low adherence to calcium, vitamin D,
and medications for osteoporosis were also analyzed, based
on the data obtained from questionnaires. The results
showed that there was no statistically significant correla-
tion between the level of adherence and the reasons for not
taking calcium supplementation (likelihood ratio = 5.22,
distribution function (df) = 3, p = 0.156), as shown in Table
3. Regarding the reasons for low adherence to vitamin D
supplementation, the results showed that there was a sta-
tistically significant correlation (likelihood ratio = 8.20,
df = 3, p = 0.042) with low adherence. The main reason
for low adherence to vitamin D is the price of prepara-
tion (90.9% of all patients), as shown in Table 4. Results
of low adherence and reasons for not taking medication
showed that there is no statistically significant correla-
tion between these factors (likelihood ratio = 7.33, df = 3,
p = 0.063). Low adherence was present in patients who
forgot to take the medicine (84.6%), and high adherence
where the price of medication was problematic (66.7%),
as shown in Table 5.

In relation to the drug application options and their ef-
fect on the adherence to drugs for osteoporosis, there was
no statistically significant difference (likelihood ratio = 4.83,
df =2, p =0.089). Middle level of adherence was present

Reasons
Adherence - -
Forgetfulness Price Many other drugs Low tolerance/ Side effects Total
Frequenc 7 1 1 0 9
Medium adherence 4 y
% 333 8.3 143 0 20.5
Frequenc 14 11 6 4 35
Low adherence 4 y
% 66.7 91.7 85.7 100 79.5
Frequency 21 12 7 4 44
Total
% 100 100 100 100 100
X° = 4.41, distribution function (df) = 3, p = 0.220;
likelihood ratio = 5.22, df =3, p = 0.156
Table 4. Reasons for low adherence to vitamin D
Reasons
Adherence - -
Forgetfulness Price Many other drugs Low tolerance/ Side effects Total
Frequenc 5 1 4 1 11
Medium adherence 4 y
% 20 9.1 571 100 25
Frequenc 20 10 3 0 33
Low adherence 4 y
% 800 90.9 429 0 75
Frequency 25 11 7 1 44
Total
% 100 100 100 100 100
x° = 8.67, df = 3, p = 0.034; likelihood ratio = 8.20, df = 3, p = 0.042
Table 5. Reasons for low adherence to drugs for osteoporosis
Reasons
Adherence - -
Forgetfulness Price Many other drugs Low tolerance/Side effects Total
Frequenc 2 2 1 1 6
Medium adherence 9 y
% 15.4 66.7 100 100 333
Frequency 11 1 0 0 12
Low adherence
% 84.6 333 0 0 66.7
Frequency 13 3 1 1 18
Total
% 100 100 100 100 100

x> =7.38,df =3, p=0.061; likelihood ratio = 7.33, df = 3, p = 0.063
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Table 6. Adherence to drugs for osteoporosis and drug consumption

Drug administration
Adherence
Oral | Intravenous | Subcutaneous | Total
Medium Frequency | 10 2 1 13
adherence |9 323 100 20 342
Low Frequency | 21 0 4 25
adherence | o, 67.7 0 80 65.8
Frequency | 31 2 5 38
Total
% 100 100 100 100

X’ = 4.34,df = 2, p = 0.114; likelihood ratio = 4.83, df = 2, p = 0.089

in all the participants (100%) who took medications for
osteoporosis intravenously. Low adherence was present
in most of the patients who took the medicine for osteo-
porosis through tablets and subcutaneously, as shown in
Table 6.

DISCUSSION

Like in other chronic diseases, adherence to medications
for osteoporosis is low. The reasons are numerous, but the
most common are the fear of side effects, the cost of treat-
ment and lack of motivation to take the drug for a disease
that is clinically “silent.“ Lack of pain until fracture hap-
pens contributes to low adherence. Also, several social and
economic factors are involved, especially in developing
countries. Every physician has to think about these factors
when he makes a treatment decision. Low adherence leads
to poor treatment results, increased risk of fractures, and
therefore increases treatment costs [18].

The most important characteristic of this study is that
this is one of the first studies of adherence to calcium,
vitamin D, and drugs for osteoporosis conducted in our
country, the Republic of Serbia. Until now, all our knowl-
edge on the subject relied on foreign studies. This study
was conducted prospectively using the Morisky scale as a
subjective measure of the adherence because it has benefits
of being inexpensive, acceptable to patients, valid, reliable,
has the ability to distinguish between different types of
non-adherence, easy to administer, and able to provide
information on attitudes and beliefs about medication
[19]. The study was designed to be very close to common
clinical practice.

Supplementation with calcium and vitamin D is re-
quired not just to treat patients with osteopenia, but also in
patients with osteoporosis and continues after the start of
osteoporosis treatment. The results of our study indicated
a low adherence to calcium and slightly better adherence
to vitamin D. Similar results were recorded also by the au-
thors of a large ADVICE study [20]. This study, performed
in the leading centers for the treatment of osteoporosis in
Italy, analyzed adherence to calcium and vitamin D and
factors affecting it. It was concluded that adherence was
low, and it is necessary to increase it by frequent contact
with the doctor, which showed an increase in the patients’
motivation for the treatment [20]. In contrast, an obser-
vational study was carried out in three osteocenters in the
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Czech Republic, reported good adherence, but with a fixed
combination of Ca - vitamin D, which was observed in
60% of persistent participants [21].

The main reason for low adherence to vitamin D in our
study was the price of preparation. Daily use of drugs, for
years, could be an economic burden for the patient. Results
of one study conducted in Canada suggested that about 1
in 10 Canadians who receive a prescription report cost-
related nonadherence [22]. Education of the patients was
probably not the reason of low adherence, while all patients
had at least medium level of education.

The number of options for the treatment of osteoporo-
sis is increasing. The most commonly used medications are
bisphosphonates, which can be given per week, per month,
every three months, or per year. In addition to these medi-
cations there are also calcitonin, hormonal therapy, selec-
tive estrogen receptor modulators, and teriparatide. De-
spite having many options for the treatment, drug adher-
ence is low. The assumption was that the estrogen hormone
therapy would have better adherence since it eliminates
the menopause symptoms [23]. However, studies do not
confirm this. Contrary to our expectations, the present
study confirmed that adherence to bisphosphonate therapy
is better than adherence to hormones and calcitonin [23].
Our results align with the results of the meta-analysis of
24 observational studies on large populations, where it was
confirmed that adherence to medications for osteoporosis
is low [23]. Results from a recently conducted cohort in
Bologna, Italy, which used administrative databases as a
reliable source of data for “prescription continuity;” showed
that adherence to the fixed-dose combination (alendronate
with cholecalciferol) was higher than that to plain alendro-
nate throughout the follow-up period [24].

Also, our study considered the reasons for low adher-
ence. It was found that the price did worry the patients,
but it did not have a statistically significant effect on the
adherence to drugs for osteoporosis, similar to other stud-
ies [25]. Our results indicate that patients often forget
to take the medicine and that fear of the side effects or
intolerance to the preparation was not the cause of low
adherence, while, in contrast, other authors did conclude
that the fear of side effects was a significant cause of low
adherence [25, 26]. Also, in one study recently conducted
by American authors it was concluded that barriers to
prescription treatment include a preference for alterna-
tive, non-prescription treatments and not just a fear of
possible side effects [26]. Another study also conducted
in the USA reveals under-treatment of women diagnosed
with osteoporosis. This study showed that in 41% of pa-
tients the physician did not recommend any treatment,
and in 38%, the patient chose not to initiate the treatment.
Among patients who did not initiate the recommended
treatment, the predominant reason was concern over side
effects, cost of medication, and pre-existing stomach or
digestion problems [27].

The results of our study suggest that patients who re-
ceived the drug intravenously had better adherence, in
comparison with patients who received the drug orally or
subcutaneously.
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There were also some limitations in our study. We used
just subjective measures for the adherence. Also, adher-
ence to fixed combinations of Ca - Vitamin D, fixed doses
of bisphosphonates — Vitamin D, and hormonal therapy
was not explored. Nevertheless, we believe that the results
provided by our survey contain valuable information for
the adherence to calcium, vitamin D, and drugs for osteo-
porosis among Serbian population.
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MpoueHa agxepeHumje Kanuujyma, BUTamuHa [l m 1eKoBa 3a 0CTeonopo3y Koa
60/1eCHUKA Ca CHUKEHOM KOLUTAaHOM FyCTUHOM

MapuHa Makcumosuh', Bnagumup Jypuwinh?, bumbaHa EpgersaH’, Jenena 3seknh-CBopuaH', burbaHa Jlasapesuh', paraHa

[ojunHoBuh!

'YHuep3utet y HoBom Cagy, MegnunHcku pakyntet, CneumjanHa 6onHuLa 3a peymatcke 6onectu, Hou Cag, Cp6uja;
YHuBep3uTeT y KparyjesLy, akynteT MeanLMHCKNX Hayka, Kparyjesau, Cpbuja

CAMETAK

YBoa/Lumb OcTeonoposa je crictemcka 60NecT KOLWTaHoT TKBa,
Koja oBOAM o NopacTa GparuiHoCTy KocTu 1 TMe o Beher
pu3riKa o npenoma.

Lnmb pafa je npoueHa aaxepeHLmje Kanumjyma, ButamvHa [
1 NIEKOBa 3a OCTEONOopo3y Kof 60/1eCHMKa ca CHAXEHOM KO-
LUTAaHOM FYCTVHOM 1 @aHanm3a passora 3a HUCKY afixepeHLiujy.
Metoge Y oBy cTyanjy je ykibyuyeHo 80 nocTMeHomnay3anHmx
)KEHa ca CHUXXEHOM KOLUTaHOM FyCTVHOM U3MEPEHOM ABOCTPY-
Kom ancopnuromeTpujom X 3paka. CBu 6onecHnLm cy monyka-
Ba/IM UCTU, CNeLnjanHo An3ajHUpaHy ynuTHUK. lNpoLexa aa-
XepeHumje Kanuujyma, ButamvHa [1 n nekosa 3a 0CTeonoposy
je paheHa ckanom Mopuckn. O6bpapa nopataka paheHa je y
nporpamy SPSS, y Bep3uju 20.

DOI: https://doi.org/10.2298/SARH160524041M

Pesyntatmn CBr ncnutaHnuy cy 6unu xerckor nona. Octeono-
po3y je umano 67,5%, a 32,5% octeoneHujy. CynnemeHTauujy
Kanuunjyma Kopuctuno je 62,5% »keHa, 81,3% sutamuH [, a
62,3% nekose. HUCKy agxepeHumjy Kanuumjyma nmano je 81,2%
XKeHa Koje KopucTe cynnemeHTauujy, 82,8% HUCKY apxepeHLujy
BuTamuHa [l n 65,8% HUCKY agxepeHLujy Ha nekose. AaxepeH-
Lija Ha JleKoBe 3a 0CTeonopo3y je 6osba y 0AHOCY Ha aaxepeH-
umnjy Kanuujyma v sutamuna [l (p < 0,05, x>Tect). bonecHuum
KOjv NprMajy nekoBe MHTPaBEeHCKM NMajy 60rby aaxepeHLujy
HEro OHY Koju NeK y31Majy CybKyTaHO unv opanHo.
3aksbyuuu AaxepeHumja Ha BUTaMUH [, Kanumjym 1 nekose 3a
OCTEONOPO3Y je HCKa Y UCMINTUBAHOj MONynauujy, U3 HejaCHNX
pasnora.

KrmbyuHe peuu: ocTeonoposa; agxepeHumja 60necHrKa; Kan-
Lyjym, BUTaMnH [
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SUMMARY

Introduction/Objective Acute appendicitis is one of the most common surgical conditions in children
that may be followed by inflammatory postoperative complications.

The aim of this study was to determine the association of the preoperative levels of C-reactive protein
(CRP) and procalcitonin (PCT) and occurrence of inflammatory postoperative complications in children
with appendicitis.

Methods Fifty-four patients were separated into two groups. The first group contained patients with
uncomplicated appendicitis (UA) whereas the second group comprised patients with complicated ap-
pendicitis (CA). Clinical and laboratory parameters in preoperative period were used for prediction of
complications after open appendectomy in children.

Results Patients with CA had significantly higher values of rectal temperature (p < 0.05), longer length of
fever (p < 0.001), CRP (p < 0.001), PCT (p < 0.001), longer duration of stay at the intensive care unit (ICU)
(p < 0.001), and prolonged hospitalization (p < 0.001) than the UA group. In the CA group, 41.93% had
postoperative complications; these patients also had longer duration of fever (p < 0.05), higher level of
CRP (p < 0.05), and prolonged hospitalization (p < 0.01) compared to patients in the CA group without
complications. Preoperative cut-off values of CRP and PCT (75.8 mg/l and 0.36 ng/ml, respectively) pointed
towards higher probability for development of postoperative complications. Rectal temperature and dura-
tion of fever had predictive influence in determination of postoperative complications in the CA group.
Conclusion The cut-off values of preoperative levels of CRP and PCT were able to discriminate the subset
of patients with higher risk for postoperative complications. Rectal temperature and duration of fever had
predictive influence on the occurrence of postoperative complications, while other clinical and labora-
tory parameters were not able to predict appearance of the complications after open appendectomy
in children.

Keywords: appendicitis; children; C-reactive protein; procalcitonin; postoperative complications

INTRODUCTION fold higher in patients with an advanced form
of appendicitis accompanied with bacterial

Acute appendicitis is among the most common  infection [6]. For this reason, PCT is consid-

urgent surgical conditions in children [1]. Pre-
operative diagnostics of acute appendicitis and
estimation of severity of clinical picture still
represent the clinical challenge in paediatric
population due to similarities in laboratory
analysis and clinical picture with other diseases
[2]. Ideal laboratory parameter with the ability
to estimate the severity and the course of ap-
pendicitis still remain unidentified [3]. Rou-
tine laboratory tests such as C-reactive protein
(CRP) could not reliably discriminate the exis-
tence of appendicitis from the other conditions
characterised with abdominal pain [4]. Recent
studies have shown that procalcitonin (PCT)
correlates significantly with the severity of in-
flammation in patients with appendicitis, being
more accurate than parameters such as fever,
number of leukocytes, or elevated sedimenta-
tion rate [5]. Levels of PCT could be several-

ered to be able to identify both more severe
clinical forms of appendicitis and the existence
inflammatory postoperative complications af-
ter appendectomy in children. The most com-
mon consequences of delaying the diagnosis
of appendicitis or perforated appendicitis were
wound to be infections, intra-abdominal ab-
scesses, and small intestine obstruction during
the postoperative period, which may increase
the morbidity and mortality of hospitalized
children.

The aim of the study is to estimate the sig-
nificance of preoperative levels of CRP and
PCT and to identify the cut-off values that
could precisely predict the severity of clinical
picture of acute appendicitis and the appear-
ance of inflammatory postoperative complica-
tions in children.
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METHODS

This retrospective clinical study encompassed 54 young
patients with a diagnosis of acute appendicitis, with age
ranging from three to 15 years, at the Clinic for Child Sur-
gery and Orthopaedics, Clinical Centre of Ni§. Written
informed consent was obtained from parents of all the pa-
tients. The patients were divided into two groups: the first
group consisted of 23 patients with uncomplicated appen-
dicitis (UA) (phlegmonous appendicitis), while the second
group comprised 31 patients with complicated appendicitis
(CA). In this setting, appendicitis was considered compli-
cated when localised or widespread peritonitis, abscess or
appendix perforation were registered intraoperatively. A
diagnosis of acute appendicitis was made, based on clinical,
laboratory, and radiographic findings during the preop-
erative period. Postoperative pathohistological examina-
tion of appendix was used to determine the severity and
the extent of appendix inflammation. The appearance of
other inflammatory complications with special emphasis
on wound infection, occurrence of postoperative abscess
or intestinal obstruction, within 30 days after open ap-
pendectomy, was also analyzed in both groups of patients.
Patients appendectomized due to other reasons as well as
those that had a hematological disease or proved immune
disturbances were excluded from the analysis. All the pa-
tients had undergone standard preoperative preparation
and antibiotic prophylaxis.

The following parameters were analyzed: age, body
weight, sex, length of preoperative observation, body tem-
perature (axillar and rectal temperature), and duration of
fever. White blood cell count (WBC) and percentage of neu-
trophils (Ne), levels of CRP and PCT were determined be-
fore the surgical intervention. After open appendectomy, the
overall duration of hospital treatment as well as the duration
of stay at the intensive care unit (ICU) was also followed.

Blood samples were taken from peripheral vein and
hematology parameters were analyzed on the Ac-T diff™
hematology analyzer (Beckman Coulter, Brea, CA, USA).
The levels of CRP were determined on Ilab 300 clinical
chemistry analyser (Werfen, Barcelona, Spain) with the
reference values range of 1-5 mg/l. The level of PCT was
performed by the immunoluminometric method (LUMIt-
est™, B-R-A-H-M-S Diagnostica, Berlin, Germany) using
the Modular Analytics E170 analyser (Roche Diagnostics,
Indianapolis, IN, USA). Values of PCT below 0.05 ng/ml
were considered normal.

Statistical analysis

Descriptive statistics consisted of the number (n), per-
centage (%), arithmetic mean, and standard deviation.
For parametric testing, Student’s t-test or nonparametric
Mann-Whitney test, as well as the ¥* test or Fisher’s exact
test were used. The receiver operating characteristic curve
(ROC) analysis was used to define sensitivity and speci-
ficity of laboratory parameters for measurement of their
influence on the appearance of complications. In order to
test whether clinical or laboratory parameters have predic-
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tive influence on appearance of postoperative complica-
tions after open appendectomy, we performed multivariate
logistic regression. Values considered statistically signifi-
cant had p < 0.05. Statistical analysis was performed using
R: A language and environment for statistical computing
(R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

All the data were successfully collected according to the
study protocol for the complete group of 54 patients. There
was no difference between UA and CA groups, concerning
the age of patients, their body weight, length of preopera-
tive observation, and axillar body temperature values, as
shown in Table 1. The CA group had higher values of rectal
temperature compared to the UA group (38.37 £ 0.79°C
vs. 37.79 + 0.82°C, p < 0.05). The fever lasted longer in
the CA group than in the UA group (4.33 * 3.44 days vs.
1.56 £ 1.19 days, p < 0.001) (Table 1). There was no differ-
ence concerning the number of leukocytes or neutrophilia
between the groups, although the higher number of leu-
kocytes (17.94 + 6.81 x 10°/1 vs. 14.42 + 5.26 x 10°/1), and
more prominent neutrophilia (79.74% * 8.36% vs. 76.65%
+ 11.18%) were recorded in the CA group than in the UA
group (Tablel). The levels of CRP in the CA group were
significantly higher than in the UA group of patients (69.49
* 46.56 mg/l vs. 18.49 + 24.15 mg/l, p < 0.001). Higher
preoperative levels of PCT were also registered in the CA
group than in the UA group patients (5.61 + 9.68 ng/ml
vs. 0.13 £ 0.11ng/ml, p < 0.001) (Table 1).

Inflammatory postoperative complications were found
only in the CA group, while in the UA group no complica-
tions developed after the removal of the inflamed appendix

Table 1. Characteristics of clinical and laboratory parameters in
patients with uncomplicated (UA) and complicated appendicitis (CA)
groups

Parameters U e p-value
(n=23) (n=31)
Age (years) 10.26 = 3.49 8.81 +3.69 p>0.05
Body weight (kg) 37.52+1754 | 33.71+14.6 | p>0.05
Boys - n (%) 15/23 (65.20%) | 23/31 (74.20%) | p > 0.05
Girls - n (%) 8/23 (34.80%) | 8/31(25.8%) | p > 0.05
tir;g:ca‘t’ifoﬁ:fﬁgj::)“"e 1005+10.75 | 8.10£7.40 | p>0.05
Axillar temperature (°C) | 37.35+0.72 37.75+£0.72 | p>0.05
Rectal temperature (°C) | 37.80+ 0.82 38.37+0.80 | p<0.05
Length of fever (days) 1.57+1.20 433+344 | p<0.001
WBC (x 10%/1) 1442+526 | 1794681 | p>0.05
Ne (%) 76.65+11.18 | 79.74+836 | p>0.05
CRP (mg/l) 1849 +24.15 | 69.49 £46.56 | p<0.001
PCT (ng/ml) 0.13+£012 | 561+968 |p<0.001
ng;gﬁg;?g‘:‘i % 0(0%) | 13/31 (41.90%) | p<0.001
iirfé'gr(‘ d°afy";t)ay in 048+073 | 559+408 |p<0.001
3;’2:1'62‘:?5:2) 721+156 | 1216+577 |p<0.001

Ne - neutrophils; WBC - white blood cell count; CRP - C-reactive protein;
PRC - procalcitonin; ICU - intensive care unit
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Figure 1. Receiver operating characteristic (ROC) curve for predict-
ing inflammatory postoperative complications based on average CRP
levels

(p < 0.001). Duration of stay in the ICU was significantly
prolonged in the CA group (5.59 + 4.08 days) compared
to the UA subgroup (0.48 + 0.73 days) (p < 0.001). Overall
hospital treatment was longer in patients with CA (12.16 +
5.77 days) compared to the UA group (7.21 + 1.56 days),
p <0.001 (Table 1).

The ROC analysis determined the cut-off values for CRP
(75.8 mg/1) and PCT (0.36 ng/ml) (Figures 1 and 2). The
ROC curve shape pointed out that CRP levels above the
established cut-off values, with high sensitivity (76.9%) and
specificity (87.5%), could predict occurrence of inflammato-
ry postoperative complications in appendectomized children
(p =0.001) (Figure 1). Area under the ROC curve value of
0.823 with standard error of 0.076 and 95% confidence in-
terval (0.674-0.973) points toward predictive impact of CRP
levels for the development of postoperative complications.

The shape of ROC curve pointed that PCT values above
the determined cut-off values are highly sensitive and spe-
cific predictors of appearance of inflammatory postopera-
tive complications (p = 0.006) (Figure 2). Area under the
curve of 0.888 with standard error of 0.055 and 95% con-
fidence interval (0.780-0.995) points toward the positive
predictive impact of PCT values, with sensitivity of 100%
and specificity of 78.1%, on the postoperative complica-
tions occurrence.

Analysis of clinical and laboratorial parameters in pa-
tients with CA in regard to the development of postopera-
tive complications detected that 18 (58.07%) patients have

Figure 2. ROC curve for predicting inflammatory postoperative com-
plications based on average PCT levels

Table 2. Clinical and laboratory parameters of patients in complicated
appendicitis group with postoperative complications

Parameters 2D 155 p-value

(n=18) (n=13)
Axillar temperature (°C) 37.74+£0.77 | 37.76+0.67 |p>0.05
Rectal temperature (°C) 3844+0.88 | 38.28+0.70 |p>0.05
Length of fever (days) 3+£1.37 6.08+4.50 |p<0.05
WBC (x 10%/1) 17.79+7.84 18.13+538 |p>0.05
Ne (%) 79.17 £8.28 | 80.50+8.73 |p>0.05
CRP (mg/l) 55.60 +30.51 | 87.65+£58.03 | p<0.05
PCT (ng/ml) 5.03+10.32 6.76+9.28 |p>0.05
5\ ﬂ?&'?gazzftay 0460+197 | 7.00+575 |p>0.05
Overall hospital 967+3.53 | 1562+6.59 |p<0.01
treatment (days)

no postoperative complications; however, complications
were detected in 13 patients (41.93%). Fever duration
(p < 0.05), CRP level (p < 0.05), and the duration of hospi-
talization (p < 0.01) have significant influence for the de-
velopment of postoperative complications in the CA group,
i.e. CA patients without postoperative complications have
shorter duration of fever, lower CRP levels, and shorter
hospitalization time than patients with postoperative com-
plications (Table 2). Multivariate analysis of clinical and
laboratory parameters in patients with CA detected that
preoperative rectal temperature (p = 0.05) and duration of
fever (p = 0.02) had significant influence on the prediction
of occurrence of postoperative complications (Table 3).

Table 3. Multivariate analysis of clinical and laboratory parameters in prediction of postoperative complications in patients with complicated

appendicitis
. X2 Sig. Model summary -2 Log likelihood Cox & Snell R? Nagelkerke R?
?:g?ég:;:f“s of model ™15 414 | 0.006 23477 0.432 0578
B S.E. Wald df Sig. Exp (B)
Axillar temperature 6.344 3519 3.250 1 0.071 569.192
Rectal temperature -6.405 3.264 3.850 1 0.050 0.002
Length of fever 0.935 41 5.167 1 0.023 2.546
WBC 0.122 0.120 1.029 1 0.310 1.130
Ne 0.032 0.097 0.107 1 0.744 1.032
Constant -2.370 | 33.992 0.005 1 0.944 0.093
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Table 4. Multivariate analysis of CRP and PCT in prediction of postoperative complications in patients with complicated appendicitis

) X Sig. Model summary -2 Log likelihood Cox & Snell R? Nagelkerke R?
Ol i el 0577 | 0.749 18.519 0.038 0.052
coefficients

B S.E. Wald df Sig. Exp (B)
CRP 0.013 0.019 0.445 1 0.505 1.013
PCT 0.003 0.061 0.003 1 0.958 1.003
Constant -1.457 1.224 1.418 1 0.234 0.233

Other parameters, including CRP and PCT, had no such
predictive ability regarding the appearance of postoperative
complications in the CA group (Table 4).

DISCUSSION

This study has shown that the rise of rectal temperature
and prolonged fever during the hospital treatment, as well
as high preoperative values of CRP and PCT, might be seen
in children with complicated appendicitis. If the average
preoperative values of CRP are above 75.8 mg/l and PCT
values are higher than 0.36 ng/ml (high sensitivity for CRP
amounts to 76.9%, and 100% for PCT), post-appendec-
tomy inflammatory complications are expected. In the
CA group of patients with postoperative complications,
longer duration of fever and higher levels of CRP could
be expected and consequently lead to the prolongation of
hospital stay.

Laboratory parameters for the diagnosis of acute ap-
pendicitis traditionally rely on the number of leukocytes,
CRP levels, and rectal temperature rise — all of which
demonstrate low sensitivity and specificity for approxi-
mate confirmation of acute appendicitis [7]. In a study
by Youatou Towo et al. [8], the rise of leukocytes and
neutrophil percentage as well as the elevation of CRP and
tibrinogen were detected in complicated forms of appen-
dicitis. In contrast to previous authors, Eldar et al. [9] have
shown that laboratory parameters have no significance in
defining the severity of appendicitis. Our study suggests
that elevation in the number of leukocytes and the rise
of neutrophil percentage could not define the severity of
acute appendicitis in children, based on the absence of dif-
ference between the CA and UA groups. The role of CRP
in diagnosing appendicitis is problematic even nowadays
[10, 11]. CRP is a plasma protein, whose level is raised in
response to cytokines induced by tissue injury, infection,
or inflammation [12]. In a study by Kim et al. [13], the
CRP level was found to be a good predictor of complicated
form of appendicitis. Another study found that CRP has a
sensitivity of 83-90% for determining complicated forms
of appendicitis in children (perforation and abscess for-
mation) [12]. Contrary to this, some authors claim that
specificity and sensitivity of biochemical markers might
be improved with the clinical picture of patients [14]. Our
study finds that CRP levels above 69.49 mg/1 strongly point
towards existence of complicated appendicitis in contrast
to the uncomplicated form, where the levels of CRP tend to
be lower than 18.49 mg/l. In this way this study shows that
preoperative values of CRP could be a reliable predictor

‘ DOI: https://doi.org/10.2298/SARH160505038M

of complicated appendicitis in children. Kafetzis et al. [15]
found that elevation of PCT above 0.5 ng/ml has sensitivity
of 73% and specificity of 92.3% for defining the perforated
appendicitis in children. Anielski et al. [10] found evidence
that elevated PCT represents a biomarker of appendicitis,
did not manage to define the cut-off values for various
forms of appendicitis. Our study shows the existence of
higher PCT values in children with complicated appen-
dicitis (5.61 ng/ml), while PCT levels were considerably
lower in uncomplicated forms (0.13 ng/ml), which might
be useful in defining the severity of acute appendicitis in
children. Our study finds that CRP and PCT are more use-
tul than number of leukocytes and neutrophil percentage
for identifying complicated forms of acute appendicitis
in children.

In case of postoperative complications after appendec-
tomy, elevated number of leukocytes could not reliably
predict postoperative abscesses after appendectomy, since
only 50% of cases have leukocytosis above 14 x 10°/1 [16].
A study that identifies CRP as a marker of postoperative
complications after appendectomy found that CRP values
above 100mg/] reliably predict appearance of postopera-
tive complications [17]. Besides its diagnostic value, PCT
was found to have prognostic impact able to identify post-
appendectomy complications [18]. In case of preoperative
levels of CRP higher than 3 mg/l and PCT values above
0.18 ng/ml, a higher percentage of complications might
be expected. Therefore, the surgical intervention should
be done sooner [19]. Preoperative values of CRP and PCT
in our study have shown excellent predictive abilities for
appearance of inflammatory postoperative complications
in children after appendectomy. If the CRP and PCT are
higher than their cut off values, 75.8 mg/l for CRP (sen-
sitivity of 76.9% and specificity of 87.5%) and 0.36 ng/ml
for PCT (sensitivity of 100% and specificity of 78.1%),
respectively, the postoperative complications could be
expected in 95% of patients after appendectomy.

The outcome of advanced appendicitis is difficult to
determine. Ideally, a pathway for the treatment of advanced
appendicitis would identify those at risk for developing a
postoperative complication, having in mind that complica-
tions such as intra-abdominal abscess have the incidence of
5-28% [20, 21]. Other studies showed that the use of labo-
ratory evaluation as discharge criteria in advanced appen-
dicitis can help to identify a small subset of patients who
are at an increased risk of developing an intra-abdominal
abscess and prolonged hospitalization in the perforated
appendicitis [16, 22]. In a recent study by Fike et al. [22]
it was shown that the occurrence of an intra-abdominal
abscess doubles the hospital stay and cost of perforated
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appendicitis [22]. In our study, 41.93% of patients with
postoperative complications in the CA group had longer
duration of fever, higher level of CRP, and prolonged hos-
pitalization compared to patients without postoperative
complications in the CA group. In multivariate analysis,
we detected that prolonged duration of fever and higher
level of rectal temperature were significant predictors
of occurrence of postoperative complications in the CA
group. Also, Obinwa et al. [23] detected that preopera-
tive pyrexia was the most discriminatory factor among
other preoperative systematic inflammatory parameters
in predicting postoperative complications. In our study,
other clinical and laboratory parameters have no ability
to predict postoperative complications. Determination of
predictive abilities of preoperative risk factors, including
PCT and CRP, was limited by the small number of patients
with postoperative complications in the CA group (only
13 patients) in our pilot study. Therefore, further stud-
ies including more patients are needed to confirm certain
risk factors for postoperative complications in pediatric
patients with CA. Cut-off value of preoperative level of
CRP and PCT discriminates the subset of patients at a
higher risk for postoperative complications, and these
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Li-peakTUBHU NPOTEUH M NPOKANLMUTOHUH Kao NpeaUKTUBHU GaKTopm nojase
nocTonepaTMBHMX KOMNIMKaLMja HAKOH OTBOPEHE aneHAeKTOMMje Koa aeue

BecHa MapjaHosuh', MBaHa byguh'? Anfenka Cnaskosuh?3, Bnagumup Pagnosuh?, Qywnua Cumuh*>
'KnuHunukn uentap Huw, LieHTap 3a aHecTe3ujy 1 peaHumauujy, Huw, Cpbuja;

?Ynusepautet y Huwy, Meguumnckmn dakyntet, Huw, Cpbuja;

*KnuHnuky yeHTap Huw, Knuhnka 3a gedjy xmpyprujy u optonegujy, Huw, Cpbuja;

*YH1Bep3UTeTCKa Aeyja KnuHuKa, beorpag, Cpbuja;
YHusep3utet y beorpaay, MegnunHcku akyntet, beorpag, Cpbuja

CAMETAK

YBoa/Uwmb AKYyTHU aneHAMUMTUC je jeiHO of Hajuewhux xu-
PYPLUKMX CTatba Kog AeLle, Koje Moxe Uty npaheHo nojaBom
MH}IaMaTOPHMX NOCTONEPaTNBHNX KOMMAVKaLja.

Linm papa je onpeanTy MOBE3aHOCT NpeonepaTMBHIX BPeAHOC-
T Li-peakTmBHor npotenHa (LIPM) v npokanymtoHuHa (MKT) Ha
rnojaBy H$NAMaTOPHKX NOCTONEPATVBHUX KOMMINKaLja Kog,
feLe ca aneHanLmMTICOM.

MeTtopge AHanusupaHa cy 54 6onecHuKa, Koju Cy NoaerbeHm
y rpyny ca HekomnavkosaHum (HA) n KomnavkoBaHUM aneH-
anumutucom (KA). KnuHuukm n nabopatopujcku napameTpu
y NpeonepaTrBHOM nepuoay cy KopuwheHn 3a npeaukuujy
KOMMNAVKaLmja HAKOH OTBOPEHE aneHaeKTomuje.

Pesyntatmn bonecHuuym ca KA cy nokasanu 3HauajHoO BuLLE Bpef-
HOCTM peKTanHe Temnepatype (p < 0,05), oy>xy debpunHoct
(p <0,001), BULwK HMBo LIPT (p < 0,001) n MKT (p < 0,001), gyxun
6opaBaKy JeanHuLm UHTEH3VBHE Here (p < 0,001) 1 gyxy xoc-
nutanusaumjy (p < 0,001) y ogHocy Ha 6onecHuike ca HA. Y rpynu
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neue ca KA, 41,93% je pa3Buno noctonepaT1BHe KOMMNAMKaLuje
1 KOA HbUX je youeHa ayxa GebpunHocT (p < 0,05), BULLIK HNBO
LIPM (p < 0,05) n gy»a xocnutanusaumja (p < 0,01) y ogHocy Ha
6onecHuke KA rpyne 6e3 moctonepaTyBHUX KOMMNAVKaLWja.
MpeonepatusHe cut off BpepHocTn LIPT 1 MNKT (75,8 mg/l n
0,36 ng/ml) nokasyjy pu3uny4Hy rpyny 3a pa3Boj nocrorneparms-
HUX KOMMAVKaLmja, [OK NPeAUKTUBHN YTULaj Ha MojaBy NOCTO-
repaTBHYX KOMNAVKaumja kof KA rpyne nmajy camo pektanHa
Temneparypa 1 Tpajarbe debpunHocTy.

3aksbyuak [peonepatusHe cut off BpegHocTy LIPM v MNKT pe-
bvHMWY 6onecHrKe BUCOKOT pu3MKa 3a HacTaHakK nocTone-
paTUBHMX KOMMNAMKaumja. PekTanHa Temnepatypa v Tpajame
GebpUNHOCTU UMajy NPeANKTMBAH YTHLIAj Ha MojaBy KOMMMKa-
LMja, [OK OCTanu KNMHUYKM 1 1abopaTopujcki napameTpu HUCY
y CTatby Aa NpefBuAae nojaBy NOCTONEPaTUBHUX KOMNAMKaLMja
HaKOH OTBOPEHe aneHAeKToMuje KoA feLle.

KmbyuHe peun: aneHanunTHC; peua; Li-peakTuBHM NpoTemnH;
NPOKaNLMUTOHWNH; NOCTONEpaT/BHe KOMMNAVKaLmje
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Factors associated with idiopathic adolescent
scoliosis in female population — Preliminary results
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SUMMARY

Introduction/Objective Idiopathic scoliosis (IS) is an orthopedic condition of multifactorial origin.
The aim of our study was to evaluate the factors that are associated with IS in female population and
factors associated with varicose veins in females with IS.

Methods This retrospective-prospective cross-section study included 89 patients (the study group) and
87 controls. The following parameters were analyzed: body weight, body height, presence and the degree
of varicose veins (the first, second, and third degree), and age (group in the range of 17-26 years, in the
range of 27-36 years, and in the range of 37-46 years).

Results The study group has significantly lower body weight (p = 0.046), significantly higher proportion
of varicose veins (p < 0.001) compared to controls, significantly lower proportion of patients aged 27-36
years (p = 0.014), and significantly higher proportion of patients aged 37-46 years (p = 0.025) compared
to controls. There is significantly higher proportion of patients in the study group with the first degree
of varicose veins (p = 0.007). There is weak positive correlation between body weight and body height
in the group of patients without varicose veins (R = 0.456) and in the group with the second degree of
varicose veins (R = 0.291), while for the group with the first degree of varicose veins there is moderate
positive correlation (R = 0.543).

Conclusion Our preliminary findings point out that lower body weight and presence of varicose veins
are significantly associated with IS. The group of patients with IS above 37 years of age tends to have

significantly higher proportion of varicose veins.

Keywords: idiopathic scoliosis; varicose veins; age; body weight; body height.

INTRODUCTION

Idiopathic scoliosis (IS) is an orthopedic con-
dition that is defined as a pathologic state of
multifactorial origin, with a major relevance
of those genetic and biomechanical factors that
have impacts on the central nervous system,
growth and metabolism [1, 2, 3]. The diagnosis
is established on the base of clinical examina-
tion, radiographic imaging, and stereophoto-
grammetry. Assessment of patients with scolio-
sis includes medical history, clinical, physiatrist
and neurological examination, and diagnostic
tests [4]. Treatment of IS can be conservative
and/or surgical.

Previous studies underscored that in certain
hereditary pathological conditions, such as IS,
the loss of integrity of the matrix proteins in
the skin affects blood vessels, so that high in-
cidence of varicose veins ensues [5, 6]. Condi-
tions such as varicose veins and bone fragility
are associated with changes in the strength of
collagen and changes in metabolizing it [7]. In
previous reports, there is insufficient informa-
tion on the incidence of complications such
as varicose veins in women affected with IS,

although the theory of the defect in the synthe-
sis of collagen and connective tissue suggests a
higher incidence of these complications in the
population of women treated for IS. It is un-
known to what extent these complications are
represented in the aforementioned population
in relation to the population of women who are
not treated for IS, and if it can even be promptly
diagnosed and treated.

Therefore, the aim of our study was to de-
termine the factors that are associated with IS
in the female population and factors associated
with varicose veins in females with IS.

METHODS

This study was designed as a retrospective-pro-
spective cross-section study that investigated
the incidence of varicose veins in the popula-
tion of women with idiopathic scoliosis, treated
at the Clinic for Physical Medicine and Reha-
bilitation “Dr Miroslav Zotovi¢” in Banja Luka,
Republic of Srpska, Bosnia and Herzegovina.
The study group included 89 patients, while the

control group comprised 87 participants. The
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inclusion criteria were female gender and signed informed
consent of participation in the study. The exclusion criteria
were secondary scoliosis and pregnancies. Patients from
the control group were subjected to the same questions,
tests, and examinations.

This study was approved by the relevant ethical commit-
tee (Ethics Committee of the Clinic for Physical Medicine
and Rehabilitation “Dr Miroslav Zotovi¢”, Banja Luka) and
followed by the adoption of the necessary documentation
- the Notification for Respondents of the Study and In-
formed Consent. Prior inclusion in the study all partici-
pants were informed about study protocol and informed
consent was obtained.

Further parameters were analyzed: body weight, body
height, presence and degree of varicose veins, and age
(groups in the age ranges of 17-26 years, 27-36 years, and
37-46 years).

The examination by the physical medicine specialist
included the clinical examination and ultrasound examina-
tion of the state of the venous system and was presented
as follows: normal state of the venous system (without any
observed changes); medium stage expression of the venous
disease (varicose veins confirmed by clinical inspection,
but without trophic changes; the ultrasonic examination
verified obstruction in the superficial system or in the per-
forated veins (C2-C3 according to Comprehensive Clas-
sification System for Chronic Venous Disorders - CEAP -
classification)); and severe venous disease (trophic changes
observed by inspection and ultrasonic examination veri-
fied obstruction of the deep venous system (C4-C6 ac-
cording to CEAP classification)).

Statistical analysis

Categorical data were presented as whole numbers and
percents, while continuous variables as median values
with standard deviation and analyzed by SPSS Statistics for
Windows, Version 17.0 (SPSS Inc., Chicago, IL, USA). Chi-
squared test was used for statistical analysis of categorical
data, while Mann-Whitney U-test and Student’s t-test for
independent samples for analysis of continuous variable.
Pearson’s correlation was performed to assess the correla-
tion between body height and body weight in the group
of patients with IS regarding the presence and the degree

Table 1. Distribution of evaluated parameters in the study group and
the control group

Study arou Control
Evaluated parameters y_g P group | p-value
(n=89) _
(n=87)
Age (years) 309+79 299+6.7 | 0.367*
Body weight (kg) MV+SD| 63.6+9.6 |67.0+12.7| 0.046%
Body height (cm) 168.6 +6.5 | 169.0+6.2 | 0.677*
Varicose veins 23 (25.8) 7 (8.0) 0.007**
17-26 years n (9) 31(34.8) 28 (32.2) |0.710%*
Age |27-36years b 26(29.2) | 41(47.1) |0.014**
37-46 years 32 (36.0) 18 (20.7) | 0.025%*
*Student’s t-test;
**y2-test
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of varicose veins. Values with p < 0.05 were considered to
be statistically significant. The minimal, statistically valid
sample size was determined to be 86 subjects according
to the Cohen tables.

RESULTS

In Table 1 we present distribution of evaluated parameters
in evaluated groups of participants. The study group has
significantly lower body weight (p = 0.046), and significant-
ly higher proportion of varicose veins (p < 0.001) compared
to controls (Table 1). The study group has significantly
lower proportion of patients aged 27-36 years (p = 0.014)
and significantly higher proportion of patients aged 37-46
years (p = 0.025) compared to controls (Table 1).

In the control group there is significantly higher pro-
portion of participants without varicose veins (p < 0.001),
and significantly higher proportion of patients in the study
group with the first degree of varicose veins (p = 0.007)
(Table 2).

There is non-significant difference for evaluated vari-
ables (age, body weight, and body height) in both the study
and the control group with regard to the degree of varicose
veins (p > 0.05) (Table 2).

In Figure 1, correlations between body height and body
weight in patients with idiopathic scoliosis with regard to
the presence and degree of varicose veins are presented.
There is weak positive correlation between these two vari-
ables in the group of patients without varicose veins (R =
0.456) and the group with the second degree of varicose
veins, (R = 0.291), while for the group with the first degree
of varicose veins there is moderate positive correlation (R
=0.543) (Table 3).

DISCUSSION

This research is based on the theory that bone fragility is
associated with changes in the strength of collagen and
changes in its metabolism, where one of the crucial factors
could be the quality of connective tissue [8]. Disruption in
the synthesis of collagen is typical of varicose veins. Smooth
muscle cells from varicose veins synthesize more collagen I,

Table 2. Distribution of varicose veins regarding the severity degree
and participants’ age between evaluated groups of participants

\éa((r)}oc)ose veins Stlz:yzggr;))up Corz;r(il g;;)up p-value
None 66 (74.1) 80 (92.0) 0.001*
First degree 17 (19.1) 5(5.7) 0.007*
Second degree 6 (6.8) 2(2.3) 0.157*
Third degree 0(0) 0(0) -
Participants with varicose veins

17-26 years 2(8.7) 0(0) 0.419*
Age |27-36years 7(30.4) 4(57.0) 0.199*

37-46 years 14 (60.9) 3(43.0 0.400*
*¥*-test
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Y Values
wla
Y Values

Y Values

X Values

A) Without varicosities*

X Values

B) First degree**

X Values

C) Second degree***

Figure 1. Correlations between body height and weight in the group of patients due to the presence of varicose veins and

their degree of severity

*R =0.456; **R = 0.543; ***R = 0.291; X values — body height; Y values — body weight

Table 3. Distribution of evaluated parameters in the group of partici-
pants with different degrees of varicose veins

Study group
Evaluated parameters - p-value*
First degree | Second degree
Age (years) (MV £ SD) 36.6 5.1 343 +6.0 0.308
Body weight (kg) (MV £SD) | 64.9+7.4 68.8+£8.9 0.646
Body height (cm) (MV+SD) | 169.4+7.0 | 174.4+8.2 0.219
Control grou
Evaluated parameters - el p-value**
First degree | Second degree
Age (years) (MV £ SD) 35.8+3.0 36.0+2.8 0.939
Body weight (kg) (MV +SD) | 83.7+20.4 | 73.5+10.6 | 0.546
Body height (cm) (MV +SD) | 170.2+5.0 | 166.8+7.8 0.469

*Mann-Whitney U-test;
**Student’s t-test

less collagen III, and similar amounts of collagen V. This
imbalance is a possible reason for the mechanical properties
of the tissue, which, under these conditions, is of poorer
quality [9, 10]. It should be stated that, in current literature,
there are reports emphasizing defective synthesis of colla-
gen and bad posture followed by the appearance of varicose
veins; however, well-designed studies are still missing.
From the clinical point of view, we have noticed in the
study that females with diagnosed IS had significantly lower
weight. Even though there were non-significant differences
in age between the two studied populations, age distribu-
tion frequencies demonstrated that it could be considered a
significant factor associated with IS. Our results underline
that females above 37 years of age have more frequent IS,
while those between 27 and 36 years of age have signifi-
cantly lower frequency of occurrence. Our findings are to
the certain degree consistent with previous reports which
stated that age is associated with a prevalence of idiopathic
scoliosis [11]. Furthermore, we have pointed out that vari-
cose veins are shown to be a significant factor associated
with the presence of IS, where almost 25% of females with
scoliosis had varicose veins, while less than 10% of patients
in the control group had this condition. Bearing in mind
that etiology of idiopathic adolescent scoliosis is multifac-
torial, including genetic predisposition, abnormalities of
connective musculoskeletal tissues, it could be assumed that
these individuals are more prone to develop varicose veins

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):271-274

[12, 13, 14]. The complexity and multifactorial origin was
underlined as well in the study Burwell and Dangerfield
[15], where epigenetics was introduced as a concept in the
evaluation of adolescent idiopathic scoliosis. They further
stated that this type of scoliosis is associated with lower
body mass index among other factors. Therefore, patients
with IS should be screened for the presence of varicose
veins and included into regular follow-up. Considering the
degree of varicose vein presence, this study points out that
the first degree is significantly more frequent in patients
with IS, while the second degree, although frequent in the
group of patients, was not significant. This observation
could be explained to a certain degree by the assumption
that other factors might influence the pathology of the sec-
ond degree of varicose veins, thus influencing the frequency
of occurrence in the population.

Our findings point to the fact that for patients with IS
and the first degree of varicose veins there is greater cor-
relation between height and weight, while for those with-
out varicose veins and with the second degree of varicose
veins there is lower correlation. Such findings are to the
certain degree in line with our previous statement that
other factors might play a certain role in the severity degree
of varicose veins for patients with IS.

Also, it should be underlined that there are several
limitations to this study. First, the study included small
proportion of participants in the group of varicose veins.
Second limitation refers particularly to the actual age of
female participants where increase of age along with other
factors might influence the frequency of varicose vein oc-
currence and the degree of such pathology. Therefore, fur-
ther studies are needed on larger samples of patients and
with longer follow-up observational periods.

CONCLUSION

Our findings demonstrate that lower body weight and pres-
ence of varicose veins are significantly associated with IS.
The group of patients with IS above 37 years of age tends
to have significantly higher proportion of varicose veins.
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daKTOpU Koju Cy NOBE3aHU Ca UAMONATCKOM af0N1ECLLEHTHOM CKOJIMO30M Y
YKEHCKOj nonynauuju — npeIMMUHapHU Pe3ynTaTu

lopaH Tanuh', TaTjaHa Hoxuua-Pagynosuh', lejaH Hukonuh?3, Tamapa Oununosuh?, HByphuua CreBaHoBuh-Manuh’,

[parata hposuh?3, Bnagumup Pagnosuh®

'3aBog 3a Gpu3vKanHy meguuuHy 1 pexabunutauujy ,[p Mupocnas 3otosuh’, Bara Jlyka, Penybnuka Cpncka, BocHa u XepuerosuHa;
YHnBep3uTeTCcKa Aevja knuHuka, Cnyx6a ¢pusnkanHe meguumHe n pexabunutauuje, beorpag, Cpbuja;

*YHueepauTet y beorpaay, MegnunHcku dakyntet, beorpag, Cpbuja;
*UHcTUTyT 32 pexabunutaumjy, beorpag, Cpbuja;

*YHnBep3uTeTCKa Aevja knuHuKa, Cnyx6a feuje xupypruje, beorpag, Cpbuja

CAMETAK

YBoa/LUnm Mpononatcka ckonunosa (MC) npefcrasba NaTonoLw-
Ky eHTUTET MyNnTUdaKTOpUjanHor y3pokKa.

Lwmb papa je ytBpanty dpaktope Koju cy noBe3aHu ca UC y xeH-
CKOj nonynaumjn 1 GakTope Koju Cy NoBe3aHu ca BAPUKO3HUM
BeHama Kof ncnutanuua ca UC.

MeTope Y 0By peTpocneKTMBHO-MPOCMEKTUBHY CTYAMjy Npeceka
YKIbyuYeHo je 89 MCnuTaHnLa, AOK je Y KOHTPOJHOj rpynm 6uno
87 ncnutaHuua. AHanusnpanu cy cnefehn napamerpu: TenecHa
TEXMHA, TeNleCHa BUCMHA, MPYCYCTBO 1 CTEMEH TeXMHe (MpBu,
Apyrv v Tpehin cTeneH) BapMKO3HUX BEHa 1 rofyHe X1BoTa (rpy-
na nsmehy 17 n 26, nuamehy 27 n 36 n namehy 37 1 46 rognHa).
PesynTatu Y cTyanjckoj rpynu pernctpoBaHa je 3HauajHO Huxa
TenecHa TexuHa (p = 0,046), 3HauajHo Beha yyecTanocT Bapu-
KO3HMX BeHa (p < 0,001) y nopehery ca KOHTPOIHOM, 3HaYajHO
HUXa y4eCTanocT OBKX NPoMeHa Ko 60necHVIKa X1BOTHE J06U
of 27 po 36 roguHa (p = 0,014) 1 3HauajHo Behe NpucycTBo nc-

DOI: https://doi.org/10.2298/SARH160524040T

TVX KO 6ONecHKa cTapuje K1BOTHe fo6m of 37 fo 46 roguHa
(p=0,025), y nopehery ca KOHTPOTHOM FpynoMm. Y CTYAUCKOj
rpynu je permcTpoBaHa 3HayajHo Beha yyecTanoct 6onecHvika
Ca NPOLUMPEHVIM BEHaMa NpBor cTerneHa (p = 0,007). YTBpheHo
je ma nocTojn 6nara No3uTNBHa Kopenauuja namehy TenecHe
TEXVHE U BUCKHE Y rpyni 6onecHrKa 6e3 BapnKo3HUX BeHa (p
=0,456) 1y rpynm 6onecHrKa ca Bapnko3HUM BeHama Jpyror
cteneHa (p=0,291), oK je y rpynuv 6onecHnKa ca BapuKO3HUM
BEHaMa MNpBOr cTeneHa yTBpheHa ymepeHa No3nTMBHA Kope-
naupja (p = 0,543).

3aksbyuak [peniMnHapHy pesyntaTi oBe CTyaunje nokasanu
Cy Aa Cy HUKa TenecHa TeXVHa U NPUCYCTBO NMPOLUMPEHNX BEHA
3HayajHo nose3aHu ca UC. Ipyna ncnutaHuua ca VIC npeko 37
rofvHa je MMana 3HauyajHo Yelwhe npoLrpeHe BeHe y OAHOCY
Ha KOHTpOJTy.

KmbyuHe peun: ngrnonarcka cKonvosa; NpoLuMpeHe BEHE; ro-
AVIHE XVBOTa; TeNleCHa TeXWHa; TeNleCHa BUCKHa
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SUMMARY

Introduction/Objective Not only do pre-pregnancy overweight or obesity increase the risk of adverse
maternal and perinatal outcomes but they also lead to the development of gestational diabetes mellitus.
The objective of this study was to estimate the prevalence of pre-pregnancy overweight and obesity
in the Republic of Srpska and to investigate its association with hyperglycemia and risk of gestational
diabetes mellitus.

Methods A cross-sectional study was carried out during the period from February to October 2012
among 555 pregnant women in gestational period from 24 to 28 weeks. The criterion for exclusion from
the sample was previously diagnosed type 1 or type 2 diabetes.

Results Before pregnancy, 20.39% of participants had increased body mass index, while 4.04 % [95%
confidence interval (Cl); 2.62-6.13] were obese. Gestational diabetes mellitus was diagnosed in 10.91%
(95% Cl, 8.44-13.98) of them. The increase in body mass index by 1 increased the risk of gestational
diabetes mellitus by 1.09 times [odds ratio (OR) = 1.09; 95% Cl; 1.02-1.16]. Pregnant women who were
overweight had a 4.88 times greater risk (OR = 4.88; 95% Cl, 1.23-29.41) of developing gestational
diabetes.

Conclusion Every fifth pregnant woman in this study was overweight or obese before pregnancy. The
increase in body mass index by 1 increased the risk of gestational diabetes by 1.09 times (OR = 1.09; 95%

Cl; 1.02-1.16). Counselling is necessary for overweight and obese women planning pregnancy.
Keywords: pre-pregnancy body mass index; hyperglycemia; gestational diabetes mellitus

INTRODUCTION

Improvement of maternal, fetal and child health
are key public health goals. Changes in public
health trend have challenged the healthcare
sector to provide optimal guidance to women
before, during, and after pregnancy so that they
can achieve healthy outcomes for both them-
selves and their newborns [1].

It has been shown that women being over-
weight or obese before pregnancy are at in-
creased risk of adverse maternal and perinatal
outcomes [2]. The Hyperglycemia Adverse
Pregnancy Outcome (HAPO) study confirms
that both obesity and maternal hyperglycemia
alone are independently associated with ad-
verse obstetrical outcomes, particularly abnor-
mal fetal growth, newborn percent body fat and
preeclampsia [3]. Pre-pregnancy overweight
and obesity are also associated with gestational
diabetes mellitus (GDM) development, as 65-
75% of women with GDM are also overweight
or obese [4].

Maternal overweight and obesity are the
highest ranking modifiable risk factors. Rais-
ing of awareness and implementation of effec-
tive interventions for modifiable risk factors are
priorities for stillbirth prevention [5]. Obesity

prevalence has continued to grow, particularly
in lower and middle-income countries. Accord-
ing to World Health Organization (WHO), in
2014, more than 1.9 billion adults 18 years and
older were overweight. Of these, over 600 mil-
lion were obese [6]. The prevalence of over-
weight and obesity in women older than 20
increased between 1980 and 2013 from 29.8%
(29.3-30.2) to 38.0% (37.5-38.5) [7]. According
to the 2010 Household Health Survey in the Re-
public of Srpska, one of two entities in Bosnia
and Herzegovina (BiH), the obesity prevalence
in women older than 18 is 22.7% [8].

The objective of this study is to estimate the
prevalence of pre-pregnancy overweight and
obesity among women in the Republic of Srp-
ska (BiH) and to investigate its association with
hyperglycemia and increased risk of GDM.

METHODS

Study design

The research was carried out in the form of a
cross-sectional study during the period from

February to October 2012 among pregnant
women who had regular appointments with
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their gynecologists. The total sample consisted of 555
pregnant women in gestation period from 24 to 28 weeks.
Data were collected by trained gynecologists and nurses
from outpatient clinics whose selection was based on the
Statistical Office analysis to ensure the equal presentation
of all regions of the Republic of Srpska.

Ethical approval for the study was obtained from the
Ethics Committee for Clinical Research of the Clinical
Center of Banja Luka, and written informed consent was
obtained from all the participants. The informative consent
contained the basic information about the research, the
explanation about the confidentiality of the information
and to what end the information obtained in the research
will be used [9, 10].

The information about the body mass before pregnancy
was taken from the pregnancy medical records, or if the
information was missing, it was taken from the pregnant
women. The anthropometric measurements included
height (cm) and weight (kg). Body mass index (BMI) was
calculated as weight in kilograms divided by the square of
height in meters [11]. Classification of the nutritional status
before pregnancy was done according to the WHO criteria
[12]. Between 24 and 28 weeks of pregnancy, all the women
underwent a 75-g oral glucose tolerance test (OGTT) in
the morning, after fasting for 8-14 hours, according to
WHO criteria [13]. Plasma glucose levels were taken be-
fore and one and two hours after the consumption of 75 g
of glucose. Weight gain from pre-pregnancy to OGTT
was estimated as gain in body weight. Plasma glucose was
measured by a glucose oxidase method. GDM is defined
according to the criteria of the American Diabetes Asso-
ciation (ADA) and its diagnosis is confirmed by one mea-
surement of plasma glucose expressing values greater than
> 5.1 mmol/l at start, > 10 mmol/l 1 hour or > 8.5 mmol/l
two hours after the intake of 75 g of glucose [14].

Statistical methods

All statistical analyses were conducted using SPSS Statistics
for Windows, Version 17 (SPSS Inc., Chicago, IL, USA).
Baseline demographic characteristics were summarized us-
ing frequencies and percentages for categorical character-
istics, and mean * SD for continuous variables. Symmetric

Rudi¢-Gruji¢ V. et al.

95% confidence intervals (95% CI) were calculated for fre-
quency. Spearman rank correlation was used for testing
the association between an age group and a pre-pregnancy
BMI. The evolution of glycemic levels was evaluated by the
Friedman repeated measure test (one-way ANOVA test)
in each group. The categorical variables were compared
using Fisher’s exact x* test where appropriate, and for con-
tinuous variables using the Student’s t-test. We used Man-
tel-Haenszel x* test to test for association between an age
group (ordinal categorical variable) and the diagnosis of
GDM. Finally, we used binary logistic regression to analyze
whether GDM could be predicted by both pre-pregnancy
BMI and an age group, while controlling for the effect of
other variables. P values lower than 0.05 in two-tailed tests
were considered to be significant.

RESULTS

The characteristics of the screened sample are shown in
Table 1. The sample included 555 pregnant women from
the Republic of Srpska in the gestation period from 24
to 28 weeks. The highest percentage of pregnant women,
[36.27% (95% CI; 32.32-40.30)] was in the 25-29 years age
group. A majority of participants (60%) resided in urban
areas. For 6.49% of the participants there was no informa-
tion related to the nutritional status before pregnancy. The
highest percentage of pregnant women [70.96% (95% CI;
66.91-74.70)] were in normal BMI range before pregnancy,
whereas 20.39% of the them had increased BMI, and 4.04%
(CI 95%; 2.62-6.13) were obese, while 8.65% were under-
weight (Table 1).

Overall, age correlated positively with the BMI score r_
(520) = 0.188; p < 0.001, Table 2. In particular, it was obvious
that obesity before pregnancy was more frequent among the
older participants. Although we had only 10.44% of partici-
pants older than 35, they comprised almost a half of all obese
participants in our sample (9/21, 42.85%).

According to the methodology applied in the research,
plasma glucose values were assessed between the 24th and
28th week of gestation [14]. Fasting plasma glucose val-
ues and OGTT were measured in 89.2% of participants.
Women with higher BMI scores before pregnancy tend-

Table 1. Baseline characteristics of the study population screened for gestational diabetes mellitus

Characteristics Number (n) Percentage (%) 95% Cl|
<25 165 29.73 26.07-33.66
25-29 201 36.27 32.32-40.30
Age group (years) 30-34 130 123.42 20.09-27.13
35-39 50 9.01 6.88-11.70
> 40 9 1.62 0.81-3.10
<18.50 45 8.65 6.82-10.91
Body mass index (kg/mz) 18.50-24.99 368 70.96 66.91-74.70
category* 25-29.99 85 16.35 13.41-19.78
>30 21 4.04 2.62-6.13
. Rural area 222 40 36.01-44.13
Place of living
Urban area 333 60 55.87-63.99

*Note: information about pre-pregnancy nutritional status for 36 examinees was missing
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Table 2. Nutritional status related to age category in women screened for gestational diabetes mellitus

Age group (years)

Prepregnacy BMI Total
group* (kg/m?) <25 25-29 30-34 35-39 > 40

n % n % n % n % n % n %
<185 45 8.65 22 48.89 16 35.56 5 11.11 2 4.44 0 0
18.5-24.99 368 70.96 106 28.73 141 38.48 92 24.93 25 6.78 4 1.09
25-29.99 85 16.35 22 25.88 25 2941 20 23.53 14 16.47 4 4.71
>30 21 4.04 5 23.81 4 19.05 3 14.29 8 38.09 1 4.76
Total 519 93.69 155 27.92 187 33.69 120 21.62 49 8.82 9 1.62

Note: information about pre-pregnancy BMI for 36 examinees was missing;
*p < 0.001, value derived from Spearman range of correlation

Table 3. Maternal characteristics stratified by gestational diabetes
mellitus diagnosed by the American Diabetes Association criteria
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<25 143 (32.4) 7(13)
25-29 164 (37.2) | 16(29.6)
;\S:rgrwp' 30-34 98(22.2) | 16(29.6) | <0.001*
35-39 31(7.0) 11 (20.4)
> 40 5(1.1) 4(7.4)
<1850 39(8.8) 2(3.7)
Pre-pregnancy | 1850 24.99 | 297 (67.3) | 33(61.1)
BMI Group 0.056%
(kg/m?) 25-29.99 66 (15) 10 (18.5)
>30 16 (3.6) 4(7.4)
Pre-pregnancy BMI (kg/m?) | 22.51+3.67 | 24.10+4.97 | 0.006§
Weight gain 822+449 | 827 +4.27 | 0.949§

Figure 1. Distribution of fasting glucose level related to the pre-
pregnancy BMI in women screened for gestational diabetes mellitus
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Figure 2. Distribution of postload glycemia values two hours after
OGTT compared to BMI before pregnancy, in women screened for
gestational diabetes mellitus

ed to have higher plasma glucose values both at fasting
[r, (446) = 0.14, p = 0.002] and two hours after OGTT
(r,(462) = 0.11, p = 0.014). Figure 1 illustrates that plasma
glucose levels were higher in pregnant women which were
overweight or obese before pregnancy [F (3.461) = 3.221,
p = 0.023].

The highest mean value of plasma glucose two hours
after OGTT with 75 g of glucose (5.51 mmol/l) was estab-
lished in pregnant women who were overweight or obese
before pregnancy. However, no significant statistical cor-
relation of plasma glucose values with the nutritional status
was established [F (3.461) = 1.102, p = 0.348]. The greatest

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):275-279

GDM - gestational diabetes mellitus;

Note: information about the nutritional state before pregnancy was missing
for 28 examinees;

*x?-test, tFisher’s exact test, SStudent’s t-test

dispersion of measured glycemia values two hours after
OGTT was established in pregnant women who were over-
weight (M = 5.51 + 2.88 mmol/l), as shown in Figure 2.

GDM was diagnosed in 10.91% (95% CI; 8.44-13.98) of
participants according to the ADA criteria for diagnosing
gestational diabetes mellitus. We observed that with the
increase of pregnant woman’s age, the frequency of GDM
increased as well: (x*(1) = 24.81, p < 0.001), as shown
in Table 3. By applying the ADA criteria for diagnosing
gestational diabetes for the measured values of glycemia
and by analyzing the prevalence of GDM related to the
pre-pregnancy BMI group for the participants who had in-
formation about their nutritional status before pregnancy,
we found a positive trend of GDM with increasing BMI
scores (Wald z = 7.07, p = 0.001).

The increase of BMI by 1 increased the risk of GDM
occurrence by 1.09 times [odds ratio (OR) = 1.09; 95% CI;
1.02-1.16]. Nevertheless, the effect of BMI became slight-
ly smaller and statistically insignificant (Wald z = 2.28,
p = 0.131, OR = 1.06) when it was controlled for age in a
multiple logistic regression. In contrast, the effect of age
remained significant (Wald z = 19.98, p = 0.001). For in-
stance, compared to women younger than 25, the women
who were between 35 and 39 years of age had 8.32 times
greater risk of developing diabetes, while the risk increased
up to 18.67 times for those who were older than 40. Preg-
nant women who were overweight had a 4.88 times greater
risk (OR = 4.88; 95% ClI, 1.23-29.41) of developing GDM.
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DISCUSSION

The results of our research showed a statistically significant
correlation between the increased pre-pregnancy BMI and
the presence of GDM and a significant positive associa-
tion between age and the presence of GDM. According to
the ADA criteria for diagnosing gestational diabetes, the
prevalence of GDM was 10.91% [14].

Pre-pregnancy overweight and obesity have many ad-
verse pregnancy outcomes, including those related to hy-
perglycemia and the risk of developing GDM [3]. According
to the results of our research, 16.35% of pregnant women
were overweight, while 4.04% of the participants were obese
before pregnancy. Hence, every fifth pregnant woman in the
Republic of Srpska was overweight or obese before pregnan-
cy. Statistically significant linear increase of pre-pregnancy
BMI was evident in women over the age of 35. According
to the WHO, the prevalence of overweight and obesity has
been increasing in middle income countries to which Bosnia
and Herzegovina also belongs [6, 15]. The prevalence of
obesity is increasing, especially in women at the generative
age. In France, the obesity prevalence increased from 5.2%
to 11% over the period from 1997 to 2006 in women ag-
ing between 20 and 39 [16]. In America, according to the
data from Pregnancy Risk Assessment Monitoring System
(PRAMS), one in five women was obese when they became
pregnant, which presents the increase of the obesity preva-
lence by 70% compared to the previous decade [17].

A positive relation was established between the nu-
tritional status before pregnancy and the mean values of
fasting and postload plasma glucose levels. The results
showed an association between fasting and postload
plasma glucose levels and adverse pregnancy outcomes,
even in the range previously considered normal [18]. The
Monash Medical Center (Clayton, Australia) research [19]
also found the correlation between the increased BMI and
glycemia during pregnancy. It was established that pre-
pregnancy BMI higher than or equal to 35 kg/m? was the
third independent risk factor in the development of ges-
tational diabetes (after already diagnosed GDM registered
in previous pregnancies and older age). The results of our
study are in concordance with previous studies [19, 20, 21],
meaning that the advance maternal age implies higher risk
factor for GDM. Similarly to our research, French study
of Pre and Early Post Natal Determinants of the Child’s
Development and Health (EDEN study) [22] also showed
that BMI before pregnancy is independently associated
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WUHpeKe TenecHe mace npe TpyaHohe Kao YUMHUNAL, PU3MKa 3@ HaCTaHaK

rectaumjckor aujaberec menutyca

BecHa Pypuh-Tpyjuh'?, Munkuua Mpabex'? Crena Crojucasmesuh’, byaumka Hosakosuh?, CHjexaHa Monosuh-Mejuunh*

"MHcTuTyT 32 jaBHo 3ppaBcTBo Penybnnke Cpricke, batba Jlyka, Penybnuka Cpncka, bocHa n XepuierosuHa;

*YHneep3uTeT y barboj Nyuu, MegnunHckmn dakyntet, Katenpa 3a dapmauujy, bara Jlyka, Penybnuka Cpricka, bocHa 1 XepLerosuHa;
YHuBep3uTeT y Hosom Cagy, MeanumHckn dakynter, Kateapa 3a papmauujy, Hosu Cag, Cpbuja;

*YHUBeP3UTETCKN KNMHUYKY LeHTap Penybnvke Cpricke, batba Jlyka, Penybnnka Cpncka, bocHa n XepuerosrHa

CAXETAK

YBop/Lnsb MosehaHa TenecHa Maca v rojasHocT npe TpyaHohe
noBehaBajy pu3yK 3a HaCTaHaK KOMMIMKaLMja KO MajKe 1 nio-
[ay Toky TpyaHohe, y TOKy 1 nocnie nopohaja, a foBoge ce y
Be3y ca NojaBoM recTaumjckor gujabetec menutyca (FAM).
Linsb nctpaxkusarba 6110 je yTBpAUTY yyecTanocT nosehaHe
TenecHe Mace 1 rojasHocTy npe TpygHohe Kop XeHa 1 HrxoBy
MoBEe3aHOCT ca nojaBoM nosehaHe xunepravkemuje u F4M-a.
MeTope Ctyauja npeceka cnpoBefeHa je of debpyapa [0 OK-
To6pa 2012. rognHe ca 555 TpyaHuULa rectauuje 24-28 Heferba.
Kputepujym 3a nckibyuerbe 13 MCNuTUBama 1o je paHuje
AMjarHOCTUKOBaH Anjabetec menuTyc Tun 1 unu mn 2.
PesynrtaTtu [NoBehaH nHaekc TenecHe mace (UTM) npe Tpya-
Hohe nmano je 20,39% ncnutaHuua, of Kojux je 4,04% (Cl 95%;
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2,62-6,13) 6uno rojasHo. [[IM je gujarHoctrkoBaH kog 10,91%
(Cl195%; 8,44-13,98) ncnutaHuua. NMosehare MTM-a 3a jegaH
nosehasano je pu3vk 3a nojasy [IM-a 1,09 nyta (OR = 1,09; C/
95%; 1,02-1,16). TpyAaHULE KOje Cy MMane NPeKoMepPHY TenecHy
Macy npe TpyaHohe nmane cy 4,88 nyta Behu pusmk (OR =4,88;
C195%; 1,23-29,41) 3a pa3Bsoj [IM-a.

3aksbyyak CBaka neTa ncnuTaHuULa MMana je NpekoMepHy Te-
necHy Macy unm rojasHocT npe TpyaHohe. MNoseharbe TM-a 3a
jenaH nosehaaano je pm3uk 3a nojasy [IM-a 1,09 nyta. Heon-
XO[IHO je caBeTOBatbe XeHa ca MPEKOMEPHOM TeNIeCHOM MacoMm
1 rojasHoLw Ry Koje nnaHunpajy TpyaHohy.

KmbyuHe peun: nHiekc TenecHe mace npe TpyaHohe; xvunep-
TMKeMU]ja; recTaumjckn fujabetec Menntyc
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SUMMARY

Introduction/Objective The origin of depressive disorder in chronic obstructive pulmonary disease
(COPD) patients is still not completely known and probably is caused by various factors.

The aim of this study is to establish the most important characteristics of COPD patients who have
depressive disorder.

Methods Eighty-nine COPD patients and 65 demographically-matched referents without COPD were
included. All the patients underwent lung function examination, and gas exchange, nutritional status,
dyspnoea level by the modified Medical Research Council (MMRC) scale and exercise tolerance were also
assessed, as well as depressive disorder by Hospital Anxiety and Depression Scale (HADS) and Geriatrics
Depression Scale (GDS) and quality of life by St. George's Respiratory Questionnaire (SGRQ).

Results Depressive disorder has been found in 30.3% of COPD patients evaluated by HADS and 25.3%
of COPD patients evaluated by GDS. When COPD subjects were stratified by forced expiratory volume in
1 second (FEV,) categorization, all subgroups were more likely to have depressive disorder, according to
HADS and GDS, relative to referents with the odds ratio highest (3: 95% confidence interval 1.6-4.9) among
those with the FEV, < 30%. COPD patients with depressive disorder (HADS) compared to non-depressed
patients had (differences in mean values) higher intensity of smoking [6.9 (0.5-10.1)], lower body mass
index [-4.9 (-7.2-5.4)], lower value of FEV % [-8.3 (-16.3-1.2)] higher value of total lung capacity (%) [17.8
(2.3-28.4)], higher mMRC score (1.07 (-1-3.0), and higher SGRQ - giving a total score of 32.9 (24.1-40.3).
Conclusion Evaluation of depressive disorder should be considered in every patient with COPD, espe-
cially in patients with greater degree of airflow limitation and lung hyperinflation, dyspnoea level and
malnourished.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a severe treatment-resistant pulmonary dis-
ease with varying impact on the patient’s gen-
eral physical condition, functioning, and qual-
ity of life. It is already known that dyspnoea
and poor exercise tolerance are frequently
observed in patients with COPD [1]. Aside
from dyspnoea, mechanisms responsible for
depressive disorder in COPD patients are still
not completely known and are probably mul-
tifactorial [2]. Influence of aging, smoking and
hypoxemia on brain function, most likely con-
tribute to the development of depression. The
depressive symptoms in COPD are predomi-
nantly irritation, tearfulness, thoughtfulness,
anxiety, and too much worry. Therefore, it is
difficult to recognize depressive disorders in
patients with COPD, because symptoms and
signs of depression are incorporated in primary
pulmonary disease.

Different questionnaires are used to esti-
mate depressive disorder in COPD. However,

these questionnaires are rather screening
than diagnostic tools. In older patients these
questionnaires can be less precise, because
they contain items exploring somatic state in
which patients can answer positive because of
aging process, and not for depression existence,
which can lead to overestimated prevalence of
depression in COPD.

The aim of this study was to analyze charac-
teristics of COPD patients who have depressive
disorder and to establish potential influence of
depression to quality of life in COPD patients.

METHODS

This study included 89 patients with COPD
who were treated at Pulmonary Clinic at the
Clinical Centre of Kragujevac, Serbia, from
2013 to 2015. We aimed to recruit 65 control
subjects without COPD, who were matched to
COPD subjects by age and sex. The protocol was
approved by the institutional ethics commit-
tee and informed consent was signed by every
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patient before inclusion into this study. The patients were
evaluated in the stable phase of the disease (respiratory
symptoms and therapy not changed at least four weeks
before the examination).

Patients were excluded if they had any of the conditions
where suboptimal lung function results are likely (chest or
abdominal pain of any cause, dementia or confusion, etc.)
[3], who could not perform the six-minute walking test (6-
MWT), if they had a myocardial infarction four months
before the beginning of the study; if they had unstabile an-
gina pectoris or congestive heart insufficiency (New York
Heart Association Functional Classification, classes IIT and
IV). Evaluation of lung function was performed by spirom-
etry (Master Screen Pneumo, Jaeger, Wiirzburg, Germany)
and body plethysmography (Master Screen Body, Jaeger).
Measurements followed the criteria of the European Re-
spiratory Society and the American Thoracic Society for
spirometric standardization and procedures [3]. Forced
expiratory volume in 1 second (FEV ) was expressed as a
percentage of predicted values from the European Com-
munity for Steel and Coal [4]. The patients were divided
according to lung function into three groups: Group I with
FEV, > 50%, Group II with 30% < FEV | < 50%, and Group
I with FEV, < 30% of predicted values. Evaluation of gas
exchange was done by arterial gas analyzer (GEM Premier
3000, Instrumentation Laboratory Company, Bedford, MA,
USA). Dyspnoea level was determined by the Modified
Medical Research Council (mMRC) scale. Exercise toler-
ance was determined by the 6-MWT. Nutritional status
was estimated by the body mass index (BMI). For evalua-
tion of depressive disorder we used Hospital Anxiety and
Depression Scale (HADS) and Geriatrics Depression Score
(GDS) [5, 6]. HADS contains seven questions for depres-
sion and anxiety, where borderline disorder exists if the
score is 8-10, and depressive disorder if probable if the
score is > 11. The GDS score 10-19 is graded as mild and
20-30 as serious. For evaluation of quality of life we used
St. George’s Respiratory Questionnaire (SGRQ).

In this study we used descriptive statistics — arithmetic
means, standard deviations (SD), percentages. For com-
parison of arithmetic’s means in two independent groups
of patients we used the independent t-test, and ANOVA, as
appropriate. To compare differences of measured variables
in the same patients at the beginning and the end of the
study, a paired T-test was used. The correlation between
two numeric features was tested by Pearson’s coefficient
of correlation. We used multivariate logistic regression to
determine the adjusted odds ratio (OR).

RESULTS

A total of 89 COPD patients and 65 control subjects with-
out COPD, who were analyzed between 2013 and 2015,
satisfied the eligibility criteria for inclusion into the study.
By design, patients with and without COPD were similar in
age, sex, BMI (Table 1). Among the 89 patients, 27 (30.3%)
were found to be depressed according to the HADS score,
and 23 (25.8%) by GDS (Table 1). Compared with referents,
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Table 1. Characteristics of COPD patients and referents

. CQPD Referents

Variables patients (n = 65) p
(n=289)

Age, (yr) mean = SD 626+9.1 | 645+84 | 0.46
Male sex, n (%) 62 (69.6) | 46(70.7) 0.68
Never smoked, n (%) 9(10.1) | 38(58.4)
Ex-smokers, n (%) 38 (42.7) 11(017)
Current smokers, n (%) 42(47.2) | 16(24.6)
BMI mean + SD, kg/m? 276+78|264+69 | 0.59
Depressive simptoms (HADS), n (%) | 27 (30.3) 8(12.3) | <0.001
Depressive simptoms (GDS), n (%) | 23 (25.8) 6(9.2) <0.001

HADS - Hospital Anxiety and Depression Scale; GDS - Geriatrics Depression Scale

Table 2. Airflow limitation and depression scores in COPD patients

Depression FEV, >50% | 30% < FEV, <50% | FEV, <30%

score (n=27) (n=35) (n=27) P
GDS 9.16 £ 6.27 14.0 £ 8.08 15.33+£4.86 | 0.048
(mean+SD) | & "~ R R ’
HADS-D 5.58 +4.05 9.75+5.01 10.26 +4.63 | 0.028
(mean = SD)

FEV, - forced expiratory volume in 1 second

Table 3. Prevalence and odds of depression (HADS) in patients with
COPD compared to referents

COPD patients n Dep(':j\st')‘ge_sy;“ff)"ms OR (95% Cl)
FEV. > 50% 27 5(18.5%) 1.8(1.1-3.4)
30% < FEV, <50% 35 9 (25.7%) 2.1(1.2-3.8)
FEV, <30% 27 13 (48.1%) 3.0(1.6-4.9)
Referents 65 8(12.3%) 1.0 (referent)

Table 4. Prevalence and odds of depression (GDS) in patients with
COPD compared to referents

COPD patients n Depre(zsg’;’ ;y;‘g;’toms OR (95% Cl)
FEV, > 50% 27 4 (14.8%) 1.7 (0.9-3.6)
30% < FEV, <50% 35 8(22.8%) 1.9 (1.1-4.3)
FEV, <30% 27 11 (40.7%) 2.8 (1.5-6.0)
Referents 65 6 (9.2%) 1.0 (referent)

patients with COPD had a greater prevalence of depressive
disorder (p < 0.001 for all).

We analyzed the presence of depressive disorder using
GDS and HADS in patients with different airflow limita-
tion. The values of both scores differed significantly among
the groups (Table 2). In the group with FEV, < 30% we
observed the highest average values for both scores. In this
group the mean HADS depression score was 10.2 (SD 4.6)
and GDS score was 15.3 (SD 4.8) (Table 2).

In addition, when COPD subjects were stratified by
FEV, categorization, all subgroups were more likely to
have depressive disorder, according to HADS, relative to
referents, with the OR highest (3.0, 95% CI 1.6-4.9) among
those with the FEV, < 30% (Table 3). Similar results were
obtained in the group with the FEV, < 30% using GDS
(OR 2.8,95% CI 1.5-6.0) (Table 4). The results are from
multivariate logistic regression adjusted for age, sex, body
mass index, and smoking status (Table 3 and 4).

We divided the COPD patients into two groups based
on HADS depression score. Table 5 shows that depressed
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Table 5. HADS scores and COPD patient characteristics

Cekerevac |. et al.

Subject characteristics Nondepressive disorder Depressive disorder Differencg* in means or
(HADS <10)n=62 (HADS = 11) (n = 27) proportions (95% Cl)
Age, yr (mean + SD) 64.1 + 8.1 63.2+9.2 -0.8 (-0.5-4.1)
BMI (kg/m?), (mean + SD) 262+43 21.3+3.8 -4.9 (-7.2-54)t
Cumulative smoking, pack-years (mean + SD) 30.2+84 37.1+96 6.9 (0.5-10.1)
FEV, % of predicted value (mean + SD) 42.5+10.1 342+74 -8.3(-16.3-1.2)t
TLC, % of predicted value (mean + SD) 101.2+154 118.1+19.6 17.8 (2.3-28.4)t
PaOZ (Kpa), (mean + SD) 85+2.2 81+1.9 -0.4 (-0.8-1.2)
mMRC, (mean + SD) 1+1 2.07 £0.75 1.07 (-1-3)t
6MWT (m), (mean + SD) 402 +40.1 346.2 £59.6 -56 (-124-26)t
SGRAQ total and subscore (mean + SD)
SGRQ total score 433+16.7 76.6 £10.5 32.9 (24.1-40.3)t
SGRQ symptom 36.2+94 694173 33.2(25.3-38.9)t
SGRQ acitivity 49.8+11.5 81.7+84 32.4(23.9-39.6)t
SGRQ impact 38.3+189 789104 40.6 (21.7-47.3)t
Long-term oxygen therapy, n (%) 8(12.9%) 6 (22.2%) 9.3% (2.1-11.5)1

*Differences (95% Cl) in mean values (for continuous variables) and in proportions (for categorical variables) between patients with and without psychological

disorders;

tp-value < 0.05; unpaired two-tailed t-test was used for continuous variables (compare two means); x>-test was used for categorical variables (compare

percentages)

patients with depressive disorder had lower FEV , higher
TLC expressed in percentage of predicted values, lower
BMI, had more severe dyspnea and a shorter 6-MW'T
compared to non-depressed patients. Finally, they had
worse HRQL (higher SGRQ total score and all subscores)
compared to COPD patients without depressive disorder
(Table 5).

DISCUSSION

The main finding of this study is that depressive disorder
identified in patients with stable COPD was significantly
associated with lower FEV , higher TLC expressed in per-
centage of predicted values, lower BMI, more severe dys-
pnea, shorter 6-MWT and worse HRQL. Compared with
referents, the patients with COPD had greater prevalence
of depressive disorder. In the group with FEV, < 30% we
observed the highest average values for both scores for as-
sessment of depression. When COPD subjects were strati-
fied by FEV | categorization, all the subgroups were more
likely to have depression relative to referents adjusted for
age, sex, body-mass index, and smoking status.

In our study, the incidence of depressive disorder in
COPD patients was 30.3% according to HADS. Data from
clinical research show that in clinically stable patients with
COPD, prevalence of depression which requires medical
treatment varies in the 10-57% range [7, 8]. Such large
difference between depression frequencies in patients with
COPD can be explained by differences in size of examined
population, especially the difference between methodology
and instruments and borderline scores used for depression
evaluation. We showed a higher prevalence of depressive
disorder in COPD patients, according to HADS, compared
to the control group, although there were no significant
differences in age between the groups. The questionnaires
for the assessment of depression in older people may be
less accurate because they contain somatic compartments

‘ DOI: https://doi.org/10.2298/SARH160520039C

which can exist as part of the aging process, which may
overestimate the prevalence of depression. Geriatric De-
pression Scale is specifically designed to overcome these
limitations. Using this score, we have also found a higher
frequency of depressive disorder (25.8%) compared to the
control group, which could indicate that depression is not
a consequence of age but of COPD itself.

Smoking increases the risk and severity of COPD,
makes daily activities effortful and stressful, and increases
the risk of depression in patients with COPD [9]. Smoking
and depression have a bidirectional interaction. Depressed
individuals are more likely to smoke, display higher risk
to commence smoking, and find smoking cessation more
difficult. Conversely, smokers are more likely to be de-
pressed, which could be caused by the activation of nico-
tinic acetylcholine receptors, or direct inflammatory effects
of smoking [10]. When COPD subjects in our study were
stratified by FEV, categorization, all subgroups of COPD
patients were more likely to have depressive disorder rela-
tive to referents adjusted for smoking status. In a study
conducted by Negi et al. [11], there is no statistically sig-
nificant relationship between the occurrence of depression
and smoking status in COPD patients.

We found the highest frequency and scores for depres-
sion evaluation in COPD patients who had severe airflow
limitation. Explanation for significant depressive disor-
der in more advanced stages in COPD can be expressive
dyspnoea, decreased physical activity, worse exercise tol-
erance, frequent exacerbations which can lead to further
physical activity decrease, social isolation, fear, and depres-
sion [12]. In a study by Tse et al [13], only the exacerba-
tion frequencies in prior year and dyspnea level remained
significant independent predictors for depression in COPD
patients.This study has shown that the COPD phenotype of
frequent exacerbator represents a significant independent
predictor for depression in COPD patients.

In patients with advanced COPD, respiratory failure
is common and treated with long-term oxygen therapy
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(LTOT). The influence of LTOT on depression symptoms
in patients with COPD is less known. Balbo et al. [14]
found that LTOT can decrease movements and social com-
munications in patients with COPD, which can aggravate
depression. In our study, the percentage of patients who
have used LTOT was significantly higher in the group with
depressive disorder (22.2%).

In the present study, group of COPD patients with de-
pressive disorder had lower average value of BMI com-
pared to non-depressed COPD patients. Malnutrition
shows to be connected with muscle mass loss, leads to
worse exercise tolerance, and possible social isolation and
depressive disorders. Study by Negi et al. [11] showed that
the incidence of depressive disorder is associated with
lower BMI. On the other hand, Ghoddusi et al. [15] had
shown that higher depression score according to HADS
is connected with higher BMI in patients with COPD. It
is considered that several factors contribute to psychiatric
disorders in obese patients, such as social status, degree of
obesity and negative perception about own body.

We found that depressed COPD patients had more se-
vere dyspnea compared to non-depressed patients. The
cause and relationship between psychological factors and
dyspnea is, however, unclear. There are indications that
dyspnea may induce psychiatric disorders while other
studies indicate that psychological illnesses intensify with
the subjective sensation of dyspnea [16].

In our study, depressed COPD patients, according to
HADS, tolerated physical effort significantly worse com-
pared to non-depressed ones. Kim et al. [17] found that
depression had greater prognostic significance than FEV,
value on the level of decrease of physical activity in patients
with COPD.

It is considered that depressive symptoms are correlated
with psychical, physical, and social functioning which de-
termines the quality of life [18]. We have found significant
worsening in every area of the quality of life in depressed
COPD patients and the highest score was noted in the
area connected with physical activities (SGRQ-subscore
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KapakTepuctuke 60s1eCHMKa ca XpOHUYHOM ONCTPYKTUBHOM Gonewhy nayha

U pgenpecusHUm nopemehajem

WBaH Yekepesau'?, 3opuua Jlasuh'? Jbumbana Hoskosuh'? MapuHa lMetposuh'? Bojucnas hynypguja'?,
Kemko Togoposuh?, Mpeapar hyphesuh??, Anekcangpa Unuh-Lyasapcku®s, PomaHa Cywa'?

'KnuHunukn uentap Kparyjesau, Knuhika 3a nynmonorujy, Cpbuja;

YHuBep3uTeT y KparyjesLy, GakynTeT MeanUMHCKUX Hayka, KparyjeBal, Cpbuja;
*KnuHuukn uentap Kparyjesal, KnuHuka 3a xematonorujy, Kparyjesau, Cp6uja;

*YHuBep3auTeT y Beorpagy, MeguunHcku pakyntet, beorpag, Cpbuja;
SKnunnuku yeHTap Cpbuje, Knunuka 3a nynmonorujy, beorpag, Cpbuja

CAMETAK

YBoa/LUnm Mopekno genpecmsHor nopemehaja kop 6onec-
HIKa ca XpOHUYHOM ONCTPYyKTUBHOM 6onewhy nnyha (XOBM)
joLu yBeK Huje MOTMyHO NMO3HaTO 1 BEPOBATHO je Y3pOKOBaHO
pasnuunMTUM GpakTopumMa.

Linrb oBe cTyAuje je Aa ce yTBpAE HajBaXKHUje KapaKTepuctmke
6onecHuka ca XOBI Koju nmajy fenpecrisHm nopemeha;.
MeTtope Y ctyaujy je ykibyueHo 89 6onecHuka ca XOBI n 65
ocoba 6e3 XOBI cnnyHe ctapocHe o6y, Kao KOHTPOsHa Fpyna.
Kog cBux ca XOBI ypaheHo je ncnutusame nnyhHe ¢pyHkuuje,
npoLereH HYTPUTBHM CTaTyC, CTeNeH AUCnHoje nomohy cka-
ne mMRC, nocTojarbe AenpecrBHor nopemehaja nomohy bon-
HMYKe CKase 3a MpoLeHy aHKcMo3HocTh 1 aenpecuje (BCAL)
n lepujaTpujcke ckane 3a npoueHy aenpecuje (TCA). Ksanuter
XMBOTa je npoLereH NomMony pecnmpaTopHOr ynuTH1Ka 6on-
Huue,Ceetn Hhophe” (PYCH).

Pesyntatu [lenpecvsHy nopemehaj je umano 30,3% 6onecHriKa
ca XOBI Ha ocHoBy BCA/] 1 25,3% 6onecHrka Ha ocHoBy FC/l.
Kaga cmo 6onecHuke ca XOBI nogenvnv npema TEXUHM Ha

DOI: https://doi.org/10.2298/SARH160520039C

OCHOBY BPefjHOCTU GpOpPCHpPaHOT eKCMMPUjyMCKOT BOJTyMeHa
y npBoj cekyHau (DEB,), pu3uK 3a pa3eoj AenpecusHoOr nope-
mehaja, Ha ocHoBy BCA] n IC/l, 610 je 3HauajHO Behn y cBUM
rpynama ca XOBI'y ogHocy Ha KoHTponHy rpyny. Hajsehu pu-
3K je 610 y rpynu ca (])EB1 < 30% (OR 3,0; C/ 95%; 1,6-4,9).
BonecHnuwm ca XOBIN ca penpecnsHum nopemehajem (5CAL)
MMasnm cy y ofHoCy Ha ocTane 6onecHuke ca XOBI (pasnvika y
CpepbyM Bpe[HOCTMMA) 3HayajHO Behn HTEH3WTET nyLerba
(6,9 (0,5-10,1)), matbn nHAeKc TenecHe mace (-4,9 (-7,2-5,4)),
matby OEB, % (-8,3 (-16,3-1,2)), Behw ToTanHm nayhHu Kanauutet
(%) (17,8 (2,3-28,4)), Behu mMRC ckop (1.07 (-1-3,0)) 1 yKynHu
ckop PYCH 32,9 (24,1-40,3).

3aksmbyyak [poLeHy aenpecrsHor nopemehaja Tpeba ypagutn
Kop cBUx 6onecHuka ca XOBI1, a noce6HO Koa OHMX Ca TEXKOM
6poHXxoncTpyKumjom 1 xunepuHdnauujom nnyha, sehum cre-
MEeHOM JUCMHeje U HeyXparbeHMX.

KmbyuHe peun: XOBIT; genpecrBHn nopemehaj; KBanuTeT Xu-
BOTa
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SUMMARY

Introduction/Objective In the era of emerging antibacterial resistance, the major burden of resistant
strains is on hospitalized patients. Although community factors are also important in the spread of
resistance, less attention has been paid to non-healthcare settings.

The aim of the study is to determine the prevalence of vancomycin-resistant enterococci (VRE) in the
outpatient’s urine culture and to perform phenotypic and genotypic characterization of VRE strains.
Methods During an 18-month period, a total of 5,164 Enterococcus spp. strains were isolated from urine
and identified by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. Antimicro-
bial susceptibility testing was performed by disk diffusion method and by gradient test for glycopeptide-
resistant strains. Genotypic characterization of VRE strains was done by multiplex polymerase chain
reaction for the detection of the vancomycin resistance genes.

Results Among the isolated enterococci, 5,060 (98%) were E. faecalis and 104 (2%) were E. faecium. E.
faecalis strains were susceptible to all tested antibiotics except norfloxacin (33% of strains were resistant),
while E. faecium showed high level of resistance to most of the tested agents (91.3% to ampicillin, 77% to
norfloxacin, and 75% to nitrofurantoin), and 26% of strains were resistant to vancomycin and teicoplanin.
VanA gene was detected in all vancomycin resistant E. faecium (VREfm) strains.

Conclusion A high proportion of VREfm was noticed among outpatients in our country. All analyzed
VREfm strains belonged to vanA genotype. Future surveillance studies of VRE are needed to follow up on
this baseline study to monitor any possible changes in abundance and genotype of VRE in this popula-

tion group.
Keywords: VRE; urine; outpatients

INTRODUCTION

Enterococcus spp. are not generally regarded as
highly virulent bacterial pathogens. These bac-
teria are part of normal intestinal flora of both
humans and animals, and can cause vast major-
ity of human infections, such as: urinary tract
infections, bacteremia, endocarditis and, less
frequently, infections of other sites (wounds,
bones, meninges, etc.). Enterococcus faecalis is
the most common isolated species of Entero-
coccus spp., but in the last couple of decades,
Enterococcus faecium has caused a substantial
proportion of enterococcal infections, espe-
cially in hospital settings [1, 2].

Enterococci have emerged as important
nosocomial pathogens. The major reason for
this is the trend of increasing antimicrobial
resistance seen in these organisms [2]. One of
the main reasons why these organisms have
survived in the hospital environment is their
intrinsic resistance to commonly used antibiot-
ics and, perhaps more importantly, their ability
to acquire resistance to all currently available
antibiotics, either by mutation or by receipt of
foreign genetic material through the transfer
of plasmids and transposons [3]. In the past
decade, antibiotic resistance has been increas-

ingly identified in the community. Although
community factors are also important in the
spread of resistance, less attention has been
paid to non-healthcare settings [4]. Commu-
nity-acquired infections account for the major-
ity of prescribed antibiotics, very often wide-
spectrum antibiotic therapy, which increases
the rate of multidrug-resistant bacteria, e.g.
multidrug-resistant enterococci strains isolated
from urine culture [5, 6, 7]. The emergence of
vancomycin-resistant enterococci (VRE) in the
community has emphasized the non-existence
of boundaries between hospitals, between peo-
ple and animals, between countries, and prob-
ably between continents [8].

The aim of the study is to determine the
prevalence of vancomycin-resistant enterococci
(VRE) in outpatients’ urine culture and to per-
form phenotypic and genotypic characteriza-
tion of VRE strains.

METHODS
Bacterial strains

From February 2014 to July 2015, a total of
53,348 urine samples were analyzed in our
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laboratory. In accordance with European guideline rec-
ommendations [9], 5,164 clinically significant enterococci
strains were included in this study. If there was more than
one sample per patient, only the first isolated strain was
included. Identification was performed by matrix-assisted
laser desorption/ionization time-of-flight mass spectrom-
etry (MALDI-TOF MS) (Vitek MS*®, bioMerieux, Marcy-
I’Etoile, France).

Antimicrobial susceptibility testing

The antimicrobial susceptibility testing was done by Kir-
by-Bauer disk diffusion method using the following disks
(Bio-Rad Laboratories, Inc., Hercules, CA, USA): ampicil-
lin (2 pg), norfloxacin (10 pg), nitrofurantoin (100 pug),
vancomycin (5 pg), and teicoplanin (30 pg). Minimum
inhibitory concentration (MIC) in glycopeptides resistant
strains was determined by gradient test (E-test, bioM-
erieux) for vancomycin and teicoplanin. The results were
interpreted and quality control was done in accordance
with the European Committee on Antimicrobial Suscep-
tibility Testing (EUCAST) recommendations from 2015
[10, 11].

Multiplex polymerase chain reaction

Genotypic identification and determination of glycopep-
tide resistance genotype was done by multiplex polymerase
chain reaction (PCR). For identification, detection of the
genes encoding D-alanine-D-alanine ligases specific for
E. faecium (ddl, fmmm) and for E. faecalis (ddl, fgmhs) was
performed. For detection of the vancomycin resistance
genes, the attempt was made to identify the commonest
ones, i.e., vanA, vanB, and vanC genotypes (vanCl gene or
vanC2/C3 gene) [12, 13]. E. faecium BM4147 (vanA posi-
tive strain) was used as a positive control strain.

The PCR conditions and the primers used for the geno-
typic characterization of vancomycin resistant strains were
as previously described [14-17]. The following pairs of
primers were used: for ddl, . . F (5-GCAAGGCTTCT-
TAGAGA-3’), ddl, famumR (5-CATCGTGTAAGC-
TAACTTC-3), ddl, ,,,,.F (5-ATCAAGTACAGT-
TAGTCTT-3"), ddl, , ..R (5-ACGATTCAAAGC-
TAACTG-3’), vanAF (5 -GGAAAACGACAATTGC-
TATT-3’), vanAR (5-GTACAATGCGGCCGTTA-3),
VanBF (5-ACTGGCCTACATTCTTACA-3’), VanBR
(5-AGCGTTTAGTTCTTCCGT-3’), vanCIF (5-TCTC-
CAGAATACTCAGTGT-3’), vanCIR (5-ACATGGCAAC-
CAACATAAG-3’), vanC2/C3F (5-CCTCAAAAGGGAT-
CACTAA-3), vanC2/C3R (5-TCTTGATAGGATAAGCC-
GA-3)).

Statistical analysis
The data obtained in this study were analyzed in the SPSS
statistical program (PASW statistics for Windows, Ver-

sion 18.0, SPSS Inc., Chicago, IL, USA) using methods of
descriptive statistics and y* test.

‘ DOI: https://doi.org/10.2298/SARH160411035B
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RESULTS

Among isolated enterococci, 5,060 (98%) strains were E.
faecalis and 104 (2%) strains were E. faecium.

E. faecalis strains were susceptible to all tested antibac-
terial agents, except 33% of strains that were resistant to
norfloxacin, which is used for fluoroquinolones resistance
screening according to EUCAST recommendations (Table
1). Among tested E. faecium strains, 91.3% were resistant to
ampicillin, 77% to norfloxacin, 75% to nitrofurantoin and
26% to vancomycin and teicoplanin, respectively (Table 1).

MIC for vancomycin among all detected vancomycin re-
sistant E. faecium (VREfm) strains was higher than 256 pg/ml
and for teicoplanin it was in the 8-256 pg/ml range (Figure 1).

Out of 27 strains of VREfm subjected to multiplex PCR
for detecting vancomycin resistance genes, all strains were
found to possess the vanA gene (Figure 2).

Table 1. Antibiotic susceptibility of enterococci isolated from the urine
of outpatients

Antibiotics Enterococcus faecalis Enterococcus faecium
(n =5,060) (n=104)
Susceptible | Resistant | Susceptible | Resistant
Ampicillin 5,060 (100%) | 0 (0%) 9 (8 7%) | 95(91.3%)
Nitrofurantoin | 5,060 (100%) | 0 (0%) 6 (25%) 78 (75%)
Norfloxacin 3,390 (67%) | 1,670(33%) | 24 (23%) 80 (77%)
Vancomycin | 5,060 (100%) 0 (0%) 7 (74%) 27 (26%)
Teicoplanin 5,060 (100%) | 0 (0%) 77 (74%) 27 (26%)
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Figure 1. Glycopeptides MIC Distribution for VREfm strains
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Figure 2. Gel electrophoresis of amplified products by PCR for van-
comycin resistance genes; M — Gene Ruler Low range DNA Ladder
(Thermo Scientific); PC - positive control for vanA gene; NC — negative
control VanA gene; lines 1-4 positive for vanA gene (731 bp), ddl, ..
D-alanine-D-alanine ligases E.faecium (550 bp)
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Incidence of vanA gene was significantly higher in all
strains of VREfm compared to vanB and vanC genotypes
(p < 0.001).

DISCUSSION

For accurate interpretation of antimicrobial resistance
data, especially for glycopeptides, precise species iden-
tification is necessary. When interpreting the MIC/disk
diffusion results, it is important to ensure that isolate is
not E. casselifalvus or E. gallinarum, species that possess
intrinsic resistance to glycopeptides. Furthermore, despite
the number of studies on antibiotic-resistance in entero-
cocci from Serbian clinical settings, there were no data
about prevalence of VRE in the outpatients’ settings in our
country [18, 19, 20]. The results of the Central Asian and
Eastern European Surveillance of Antimicrobial Resistance
(CAESAR network) [7] showed high level of resistance to
aminopenicillins among E. faecalis and E. faecium (41%
and 94%, respectively). This result may reflect problems
with species identification (comprising E. faecium, which
is commonly resistant to aminopenicillins), rather than
true high resistance in E. faecalis. On the other hand, high
level of VREfm among invasive isolates in Serbia (75%)
may indicate difficulty in distinguishing E. faecium from E.
casseliflavus and E. gallinarum. The application of the latest
methods for identification such as MALDI-TOF MS or
molecular methods, overcomes this problem [21]. There-
fore, MALDI-TOF MS, as the most reliable phenotypic
method for bacterial identification, was used in this study.

Antimicrobial resistance data in our study indicates
overall significant level of multidrug-resistant E. faecium
among enterococci in outpatients’ urine culture, with 26%
of VREfm strains. Comparing the results with other studies
[22, 23], where no VREfm was detected, it can be con-
cluded that increasing antibiotics resistance in community
settings is a current trend.

Two principal phenotypes of acquired inducible van-
comycin resistance have been described, VanA and VanB,
encoded by two distinct gene clusters, the vanA and vanB
clusters, respectively, which are carried on transposons
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deHOTUNCKA U reHOTUNCKA KapaKTepu3aLuja eHTEPOKOKA PEe3UCTEHTHUX
Ha BAHKOMMLMH, U30/10BaHUX U3 YPUHA BaHOONHMUKKUX BonecHUKa

CHexaHa bpkuh', Mpegpar byrapuh', Oputa Tonanos', iBaHa hirpkosui?

'3aBog 3a nabopatopujcky aujarHocTuky ,KoHsunujym’, beorpag, Cpbuija;
2YHusep3utet y beorpagy, MeanunHcki dakyntet, UIHCTUTYT 3a Mukpobuonorujy u umyHonorujy, beorpag, Cpbuja

CAMETAK

Yeoa/Unm Y epy aHTUMUKpPOOHE pe3ncTeHuyje Hajeehn 6poj
PEe3VCTEHTHMX CojeBa NOTHYe O XOCMUTANN30BaHNX 6onecH!-
Ka. Mlako cy BaHOONHNYKM HaKTOPU BaXKH Y LUIMPEHbY PE3NCTEH-
Lmje, Makbe Naxtbe ce Noknaka ambynaHTHIM 6onecHuLMMa.
Lin papa je oppehrBatbe yuectanoct eHeTepoKoKa pe3mnc-
TEHTHWX Ha BaHKOMULWH (VRE) y ypUHOKYNTYPU BaHOONHUYKIX
605ecHVIKa 1 UXOBa GEHOTUNCKA U FeHOTHMNCKA KapaKkTepy-
3aumja.

Metopa Tokom nepuoga og 18 mecewy yKynHo 5.164 eHTepoKo-
Ka je M30/10BaHO U3 yprHa 1 uaeHTuduKkoBaHo metogom MALDI-
TOF MS. OceT/bBOCT Ha aHTUMUKPOOHe areHce je ogpeheHa
ANcK-gndy3rnoHOM MeTOLOM U E-TECTOM 3a COjeBe pe3nCTEHTHE
Ha rrKonenTtuaHe aHTMbUoTHKe. lfeHoTUnu3auyuja VRE cojeBa
je nsspera myntunnekc PCR metogom.

DOI: https://doi.org/10.2298/SARH160411035B

PesynTtatn Mehy 130n0BaHUM eHTepoKoKaMma, E. faecalis ynHn
98% cojeBa, 0CeT/bYBYIX Ha BeRUHY NCNUTVBaHKX aHTUOMOTYIKA
13y3eB HopdokcaLmHa (33% cojesa je 610 PE3UCTEHTHO), BOK
E. faecium unHm 2% cojeBa, Koju NMoKa3yjy BUCOK HBO pe3nc-
TeHumje Ha BehuHy TecTMpaHux aHTn6MoTrKa (91.3% cojeBa
je 610 pesnCcTeHTHO Ha aMNULMAVH, 77% Ha HopdnoKcaLuH
1 75% Ha HUTPOodYpPaHTOUH), JOK je 26% cojeBa Pe3NCTEHTHO
Ha BaHKOMMLVH 1 TemKkomnnaHuH. Kog cBux cojesa E. faecium
pe3nCTeHTHUX Ha BaHKoMULMH (VREfm) yTBpHeHo je npucyctso
VanA rena.

3ak/mpyyak Mehy BaHO0HNYKIM 6onecHULIMa Y HaLLOj 3eM/bU
yTBpheEH je BUCOK cTeneH yyecTanoctu VREfm, wro yKasyje Ha
HEOMNXOZHOCT CTa/IHOT Mpahekba aHTUMMKPOGOHE pe3ncTeHLje
'y OBOj MOMY/aLMOHOj rpymnu.

KmyuHe peun: VRE; ypuiH; BaHOONHUYKM BonecHLm
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SUMMARY

Introduction/Objective As a risk factor for chronic diseases, metabolic syndrome (MS) is increasing at an
alarming rate. The prevalence of MS varies according to lifestyle and occupation in different populations.
The present study aimed to determine the prevalence of MS and its components in food suppliers.
Methods A total of 112 food suppliers were randomly selected from all around the city. Data collection
tools included demographic, physical activity, and food frequency questionnaires. Body composition
was measured using Bio-Electrical Body Analyzer. A sample of 5 ml of fasting blood was taken from
participants to assess lipid profile, blood sugar, insulin, and liver enzymes. The data were analyzed using
x>, Kolmogorov-Smirnov and ANOVA tests.

Results Participants’mean BMI was 27.1 + 3.9 kg/m?, 43.6% were overweight, and 26.4% were obese.
Consumption of vegetables was less and of meats more than recommended amounts. The prevalence of
MS was 45.5% (51 people), which increased with aging (p = 0.02). Among factors causing MS, the most
common one was waist-to-hip ratio (WHR) > 0.09 (72.7%), followed by high triglyceride and low HDL.
Conclusion In this study, the prevalence of MS among food suppliers was higher than the world average
and than prevalence in other countries. WHR (or obesity) was found to be the most important risk factor
for MS. To reduce the risk of MS, changing dietary consumption habits and increased physical activity

are recommended to persons with high risk and sedentary occupations.
Keywords: metabolic syndrome; food suppliers; body mass index; risk factors

INTRODUCTION

Metabolic syndrome (MS) is a series of meta-
bolic disorders and cardiovascular diseases
and type II diabetes risk factors, including
central obesity, insulin resistance, lipid disor-
ders, and hypertension. MS increases the risk
of cardiovascular diseases and type II diabetes
two-fold and five-fold, respectively [1]. Several
factors can affect the incidence of MS, includ-
ing genetic and environmental factors such as
lifestyle, regular exercise, diet, and smoking
[2]. The prevalence of MS is increasing at an
alarming rate.

Other studies have shown that job can also
affect the incidence of MS [3]. A number of
recent studies have shown that the prevalence
of obesity and MS is different in different oc-
cupation groups. The prevalence of MS was
reported to be 15% among administration em-
ployees of oil industry, 17.5% in bank clerks,
and 56.6% among firefighters [3, 4, 5]. In the
Unites States, the prevalence of MS among food
serving workers or food suppliers and those in
transportation has been reported higher com-
pared to other occupations [3].

An interesting point recently addressed in
some studies was easy access to prepared food
outside home, which further increases its con-
sumption [6]. To taste and look better, more
fat is added to the food in restaurants and fast
food outlets. Thus, their consumption is as-
sociated with adverse health risks, including
increased risk of overweight, obesity, diabe-
tes, insulin resistance, low quality diet, and
MS [7]. In recent years, consumption of foods
with high trifluoroacetic acid content has ad-
versely affected people’s health. Adverse ef-
fects of this fat in plasma lipoproteins increase
low-density lipoproteins (LDL), and decrease
lipoprotein and high-density lipoproteins
(HDL) [6].

Therefore, studying people who routinely
deal with industrial and ready-made foods
can produce important and interesting results.
Considering varying prevalence according to
jobs, and also since no study has yet been con-
ducted in the country to assess the prevalence
of MS and diet among people working in food
supply, this study aims to determine the preva-
lence of MS and its components among such
workers.
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METHODS

This cross-sectional study was conducted in 2015 on 112
all-male workers in the 30-65 years age range working in
patisseries, sandwich shops, restaurants, pizza and dough-
nut outlets, lamb liver kebab shops, and lamb head and
offal cookeries. Participants were randomly selected from
among those with more than three years” experience in
their current jobs.

Study questionnaires included demographic, physi-
cal activity, and Food Frequency Questionnaire (FFQ).
Demographic questionnaire contained questions on age,
education, work history, smoking, and daily, weekly, and
monthly frequency of consumption of fried and barbequed
foods.

Participants’ normal food intake was assessed using
FFQ, whose validity and reliability had been confirmed
in some local studies [8]. FFQ contains a list of 168 food
items and standard portion size. Amounts of foods, as rec-
ommended portion size, were converted into daily units.
According to Food Guide Pyramid recommended by the
Ministry of Health, recommended number of units per
day for each food group was as follows: bread and cereals
6-11 units, fruits 2—4, vegetables 3-5, meats and pulses
2-3, milk and dairy products 2-3, and miscellaneous little.

To assess the participants’ level of physical activity, In-
ternational Physical Activity Questionnaire (IPAQ), whose
validity and reliability had been confirmed in Iran [9], was
used, and participants were classified according to the To-
tal Met scores based on instructions provided by this ques-
tionnaire, so that over the previous seven days, Met-min/
week less than 600 meant low physical activity, Met-min/
week equal to 600 moderate physical activity, and Met-
min/week reaching 3000 meant intense physical activity.

The participants’ body composition was measured using
Avis 333 Body Analyzer system (Jawon Medical Co., Ltd.,
Gyeongsan-si, South Korea) in terms of weight, height,
body fat mass , percentage body fat (PBF), soft lean mass
(SLM), total body water , body mass index (BMI), body
impedance, body protein, minerals, lean body mass, and
waist-to-hip ratio (WHR). Height was measured using tape
measure in standing position by the wall, without shoes,
and with shoulders heels and buttocks touching the wall,
with 1 cm precision. WHR for normal and obese upper
body are defined by the WHO (WHR > 0.9 for men). Ac-
cording to the World Health Organization (WHO) crite-
ria, BMI > 30 is considered obese, and 25 < BMI < 29.9
overweight . Systolic and diastolic blood pressures were
measured using a a calibrated digital brachial sphygmo-
manometer (Omron, Kyoto, Japan).

With prior knowledge of participants, and to assess
blood factors such as fasting blood sugar and lipid profile
including triglycerides (TG), LDL, HDL, total cholesterol,
and insulin and liver enzymes (alkaline phosphatase, ala-
nine aminotransferase, aspartate aminotransferase), 5 ml of
fasting blood was drawn from each participant, and, after
serum separation, kept frozen at -40°C; the samples were
then sent to the laboratory under the same conditions.
RA1000-RAXT autoanalyzer (Technicon Corporation,

‘ DOI: https://doi.org/10.2298/SARH160315034P
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Tarrytown, NY, USA) was used to measure fasting blood
sugar, RA-XT and standard kits from Pars Company to
measure lipid profiles using photometric method and a
Monobind kit. Insulin level measured using ELISA reader,
and a Biosystems Company kit. RA-1000 autoanalyzer was
used to measure liver enzymes.

Insulin resistance (HOMA-IR) and B-cell function
(HOMA-%) calculated by applying following formulas
(for the conversion of fasting glucose units from mg/dl to
mmol/l, the number was multiplied by 18 [10]:

HOMA-IR = [FPI (mIU / L) x FPG (mmol/L)] / 22.5

HOMA-% = [20 x FPI (mU/L)) / (FPG (mmol/L) - 3.5]

MS was defined according to the criteria of the third
report of the National Cholesterol Education Program /
Adult Training Program (NCEP / ATP III) in 2005 [11].

According to the current ATPIII criteria, the presence
of three of the following five criteria is necessary for MS
to be consideerd:

1. TG = 150 mg/dl or receiving medication for high TG;

2. HDL cholesterol < 40 mg/dl in men and less than

50 in women;

3. Blood pressure > 130/85 mmHg or receiving medici-

nal treatment for hypertension;

4. Fasting plasma glucose (FPG) > 100 mg/dl or receiv-

ing medication for high FPG;

5. WHR of more than 0.9 cm in men and more than

0.85 cm in women.

Data is analyzed using x* test to determine the rela-
tionship between the prevalence of MS and age groups,
Kolmogorov-Smirnov test to verify normal distribution of
data, ANOVA to compare mean values in three age groups,
and Tukey’s post hoc for comparison of pairs in SPSS for
Windows, Version 16.0 (SPSS Inc., Chicago, IL, USA).
A value of p < 0.05 is considered significant.

RESULTS

This study was conducted on 112 all-male food suppli-
ers with a mean age of 43.4 + 9.1 years, of whom only 18
(16.1%) had university education and the rest had high
school diploma or below, and 69 (61.6%) had more than
10 years of work experience. Eighty (71.4%) participants
had low to moderate physical activity, and the rest were
highly active. Thirty (26.9%) reported daily smoking or
hookah use.

Among participants, mean weight and BMI were 80.8 +
13.5kg and 27.1 + 3.9 kg/m?, respectively. Mean WHR, PBE,
and SLM were 0.9 + 0.06, 26.1 + 4.9% and 54.6 + 7.6 kg,
respectively.

Mean protein and minerals were found to be 11.9 +
1.6 kg and 4.6 + 0.7 kg, respectively. Mean systolic and
diastolic blood pressures were 125 + 17.2 mmHg and 81.5
+ 10.8 mmHg, respectively. Mean TG and total cholesterol
were 177 + 6.2 mg/dl and 196.1 + 35.9 mg/dl, respectively,
and fasting blood sugar was 81.2 + 15.7 mg/dl (Table 1).

Mean consumption of meats and protein products was
found to be 4.97 + 1.4 units/day, which was higher than
recommendation level, and mean vegetable consumption
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Table 1. Study variables in participating food suppliers

Variables Mean + SD oimel Max. | Min.
range
TG (mg/dl) 177 £6.2 <200 490 70
» | TC(mg/dl) | 196.1+359 | <200 | 307 | 145
Lipid profile
LDL (mg/dl) |170.7 +20.1 <130 149 70
HDL (mg/dl) |40.1+7.5 >35 65 30
Blood sugar | FBS (mg/dl) |81.2+15.7 | 70-110 | 200 66
Insulin (uIU/ml) 42+3.1 0.7-9 15 0.3
HOMA-IR Unit 0.81 +0.60 <25 2.89 | 0.07
HOMA-(3 Unit 16.35+15.23 - 67.95 | -2.30
. AST (U/L) 24998 <45 48 4
Liver ALT(U/L)  |252+98 <45 | 47 | 6
enzymes
ALK-P (U/L) 180.6 +57.5 | 40-306 | 317 82
Systolic
125+17.2 120 175 920
Blood (mmHg)
pressure | Diastolic g1 5,908 | 80 | 113 | 58
(mmHg)

TG - triglycerides; TC - total cholesterol; FBS - fasting blood sugar; HOMA-IR -
insulin resistance index; HOMA-(3 - beta-cell function index

Table 2. Daily consumption of food groups in food suppliers

fsg?\(jir?g:?gasy) bl recomaaellri/dation
Bread and cereals 7.47 £3.61 6-11
Meats 497 +14 2-3
Dairy products 4.07 £2.93 2-3
Fruits 291 +1.30 2-4
Vegetables 246+1.15 3-5

Table 3. Consumption of food by subjects according to the type of
cooking

Fried n (%) Grilled or steamed n (%) Use frequency
11(9.8) 10(8.9) Daily

28 (25) 12(10.7) 3-5 days per week
53 (47.3) 32(28.6) 1-2 days per week
15(13.4) 43 (38.4) 1-2 times per month
5(4.5) 15(13.4) Never

was 2.46 + 1.15 units/day, which was less than recom-
mended amount (Table 2).

Elevated level of HOMA-IR (2.5 < HOMA-IR) and in-
sulin resistance (p < 0.05) was found in 2.7% of the partici-
pant. Significant positive correlation was observed between
TG and HOMA-IR (p < 0.05). However, negative correla-
tion was found between BMI and WHR with HOMA-B
(p =0.04 and p = 0.05, respectively).

In this study, 25% of participants consumed fried foods
three to five days per week, 10.7% used kebabs or steamed
food, and 9.8% consumed fried foods every day (Table 3).

According to BMI classification, 48 (43.6%) participants
were overweight, and 29 (26.4%) were obese. The prevalence
of MS was found to be 45.5% (51 participants). Among factors
causing MS, the most common was WHR > 0.9 cm, found
in 80 (72.7%) participants, followed by TG > 150 mg/dl
and HDL < 40 mg/dl (Figure 1). In body composition com-
ponents, WHR showed a significant relationship with MS
(p =0.003). The prevalence of MS was 30.4% in age group
<40 years, 51.4% in the 40-49 age group, and 61.3% in the
> 50 years age group, and the difference between age groups
was statistically significant (p = 0.02).
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Figure 1. Frequency of MS risk factors in food suppliers

The prevalence of MS showed an increase with increas-
ing consumption of fried foods (p = 0.06), but showed
no significant relationship with other cooking methods
(p = 0.16).

DISCUSSION

According to the literature, very few studies have reported
high prevalence of MS in food suppliers. In the present
study, the prevalence of MS was found to be more than
40%, which was relatively high compared to other studies
conducted in Iran. Prevalence of MS from 22.5% to 55.6%
has been reported in various studies in Iran [4, 12, 13]. In a
study conducted on firefighters in Tabriz, the prevalence of
MS was higher compared to the present study, which was
believed to be due to their stressful job. However, it may
have been due to the difference in study population, since
occupation was not considered in these studies.

In other countries, different prevalence rates have been
reported for MS for different occupations, including 7.5%
in radiologists and 17.5% in bank clerks in Brazil. Low
prevalence was reported in European countries, but higher
prevalence was reported in China compared to Iran, which
may have been due to the older study population [3, 14, 15,
16]. Compared to various countries in the world, Iran has a
high prevalence of MS, which may be due to occupation of
participants in the present study, who were all shopkeepers
with little daily physical activity. More importantly, because
of their jobs, participants had easier access to ready-made
and high-fat foods (or generally foods that do not comply
with principles of healthy diet). In the United States, the
prevalence of MS among food serving workers or food
suppliers and those in transportation has been reported
higher compared to other occupations [7].

As well as the difference in the prevalence of MS report-
ed in various studies, factors affecting MS have also been
reported differently. In the USA, the most common re-
ported risk factor was abdominal obesity and low HDL-C,
and in China, the most common factor was high blood
pressure [17, 18]. In another study, mean BP, BMI, WHR,
and TG were significantly higher in participants with MS
compared to those without it, but their HDL-C was lower
[19]. In the present study, the most common risk factor
was WHR > 0.9 cm, followed by high TG and low HDL-C,
which may have been due to a lack of physical activity
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and greater accumulation of fat around the waistline. High
starch consumption in the form of bread and rice can also
increase TG and abdominal obesity.

People with wrong food habits more frequently suffer
obesity. Thus, perhaps one of the causes of obesity is im-
proper dietary pattern. In this study, consumption of meats
and foods from the miscellaneous group was high, and
consumption of vegetables and fruits was low. More exten-
sive studies investigating the relationship between dietary
pattern and MS, including a study on Korean adults, have
shown that consumption of fruits and dairy products is as-
sociated with reduced risk of MS [20]. A study by Bodor et
al. [21] in New Orleans showed that easier access to ready-
made foods in restaurants and food outlets (especially in
workers), increased the risk of obesity in these people.

Using healthy methods of cooking such as boiling,
grilling, and steam cooking was less common among the
studied subjects. High consumption of fried foods may
increase the risk of overweight, obesity, and their resulting
with cardiovascular diseases is very common. Trans-fatty
acids production during frying may increase the risk of
cancer and coronary heart diseases [21, 22].

A study conducted in the USA showed that high con-
sumption of restaurant and buffet foods increased the risk
of obesity, indicating a relationship between easy access to
local restaurants and diet and high BMI [23]. In a longi-
tudinal study, Wright et al. [24] reported that consump-
tion of restaurant food once a week significantly increased
likelihood of overweight compared to those that did not
consume restaurant food at all. Moreover, buying food for
the family from restaurants once a week also increased
mean percentage of body fat and incidence of cardiovas-
cular diseases [24]. Frequent consumption of ready-made
foods by adults is associated with increased BMI and body
weight and increased body weight affects insulin resistance
over time and metabolic outcomes [25, 26]. Comparison
of the present study results to other studies showed the
undeniable effect of frequent consumption of ready-made
and restaurant foods on increased BMI, body fat, and in-
cidence of chronic diseases.
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Obese people have significantly higher levels of TG,
glucose, and systolic and diastolic blood pressures com-
pared to normal-weight people, and obesity is significantly
related to their food habits. Furthermore, the relationship
of BMI and food habits with cardiovascular risk factors has
been demonstrated [25]. Thus, given the effect of lifestyle
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special attention should be paid to people’s diet, especially
in people working in food outlets and have to have their
meals at work. A healthy lifestyle with a balanced diet, con-
sumption of more fruits and vegetables, adequate physical
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and weight loss is the best strategy for preventing obesity
and MS, which should be observed by most people.

CONCLUSION

The present study shows high prevalence of MS among
workers in food supply industry, and the prevalence in-
creased with aging. In the study population, obesity is con-
sidered a risk factor for incidence of MS, and WHR was
found to be the most common risk factor. Another notable
result is low consumption of fruits and vegetables and high
consumption of meats in participants due to easier access
to meat. A high prevalence of MS is an important predictor
of cardiovascular diseases. Thus, workers in food outlets
should receive appropriate dietary recommendations, and
periodic medical examination and health check.
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daKkTOopM pM3nKa MeTabosMUKOr CMHAPOMA KOA CHabaeBaya XpaHOM

Jaxja Macpap', Mutpa Japbanaw? Maprca Huja3n®, Bexpy3 Xamsex?, Cejea MocTada Hausak', Akbap bap3erap?
'YHUBEP3UTET MEAULINHCKNX HayKa y KepmaHLuaxy, QakynTeT 3a jaBHo 3apasibe, KaTeapa 3a HyTpuLmoHn3am, KepMaHiwax, Vipas;
2YHnBep3UTET MeAUUMHCKMX HayKa y KepmaHwaxy, Of6op 3a CTyAeHTCKa UCTpaxuBatba, KepmaHwwax, VpaH;

YHnBep3nUTeT MeOUUMHCKMX HayKa y KepmaHwaxy, DakynTeT 3a jaBHo 3apaBbe, KaTeapa 3a jaBHO 30paBibe, KepmaHuax, VpaH;
“YHUBEP3UTET MEANLIMHCKIAX HayKa Y KepmaHLuaxy, OakynTeT 3a jaBHo 3apaBbe, Kateapa 3a MeanUmHy pada, KepmaHiwax, VipaH

CAXETAK

YBop/Lum Metabonuuku cuHgpom (MC) kao pakTop pusuka
XPOHUYHMX BonecTy je y anapmMaHTHOM MopacTy. Yuectanoct
MC-a Bapupa 3aBMCHO Ofj HauMHa XM1BOTa 1 BPCTE 3aHNMatba.
Linm oBor paga je pa ce ogpenm yyectanoct MC-a 1 eroBmx
KOMMOHEHTU Kog, CHabzieBaya XpaHoM.

MeTtope Op cBvX CHabzieBaya XpaHoM Y rpafly CllyyajHuM y30p-
KoM je n3paBojeHo 112. [lyTem ynuTHUKa NPUKYMSbeHN Cy Aemo-
rpadcky mogauy v nofaum o GU3nYKoj akTUBHOCTY 1 BPCTU
ncxpate. lpaha Tena je oppeheHa ypehajem Bio-Electrical Body
Analyzer. O ucnutaHuKa je y3eto no 5 ml Kpsu pagu ogpehu-
Bakba NMMMNOAHOTr Npoduna, wehepa, HCyNMHa 1 eH3MMa jeTpe y
KpBw. Mopauw cy aHanm3npaHu x> Tectom, Konmoropos-Cmup-
HOB/bEBUM 1 DULLEPOBYM TECTOM.

Pe3yntatm HpeKc TenecHe Mace ucnutaHuka je 27,1 + 3,9 kg/m?,
43,6% ncnuTaHuka uma noeehaHy TenecHy macy, a 26,4% uvHe
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rojasHu. Y ucxpanu je nosphe kopuiwheHo matrbe, a Meco BuLe
o[, MPenopyyeHnX KoNMUrHa. YuecTanoct MeTabonmnyKkor CMHz-
poma je 45,5% (51 ncnutaHmK) n pacte ca ctaperbem (p = 0,02).
Hajuewhn y3pouu meTabonmykor CHApOMa Cy ORHOC CTPYK—
KykoBu (OCK), noTom BUCOKa TpuUrnnuepugemumja n HuCKa
HDL-xonecteponemuja.

3aKksbyyak Y oBOj cTyauju yyectanoct MC-a Ko cHabzeBava
xpaHoMm je Beha op cseTckor npoceka. OCK (nnwm rojasHocT)
HajBaXKHMjL je pakTop pu3nKka 3a MC. Ocobama ca BUCOKMM
PU3MKOM 1 CeflaHTEPHMM MOC/IOM, PaAn yMarbMBakba pr3mka
MC-a, npenopyuyje ce npomMeHa HaurHa ucxpaHe v noseharbe
br3nUKe aKTUBHOCTY.

KrbyuHe peuu: MeTaboMyKy CUHAPOM; UHAEKC TENeCHe Mace;
bakTopu pri3nKa; cHabaeBauM XpaHoOM
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CASE REPORT / MPUKA3 BOJNNECHUKA

Coincidence of retinitis pigmentosa and
pseudoexfoliative glaucoma

Marija BoZi¢'?, Vujica Markovi¢'?, lvan Marjanovi¢'? Vesna Mari¢?

'University of Belgrade, School of Medicine, Belgrade, Serbia;
XClinical Center of Serbia, Clinic for Eye Diseases, Belgrade, Serbia;

SUMMARY

Introduction This is an observational case report presenting retinitis pigmentosa associated with pseu-

doexfoliative glaucoma.

Case outline A 69-year-old man presented with retinitis pigmentosa. On examination, pseudoexfoliative
material was detected on anterior segment structures, and intraocular pressure was 26 mmHg in the
right and 24 mmHg in the left eye. The patient was commenced on topical antiglaucomatous therapy
(timolol + dorzolamide twice daily, latanoprost once in the evening) to both eyes.

Conclusion To the best of our knowledge, this is the first reported case of retinitis pigmentosa associ-
ated with pseudoexfoliative glaucoma. Although rare, retinitis pigmentosa and glaucoma can occur in

the same eye.

Keywords: glaucoma; pseudoexfoliation; retinitis pigmentosa; intraocular pressure

INTRODUCTION

Retinitis pigmentosa (RP) is a group of inher-
ited disorders in which abnormalities of the
photoreceptors (rods and cones) or the retinal
pigment epithelium lead to progressive visual
loss. RP can be associated with a wide variety of
ocular and systemic disorders: Weill-Marchesani
syndrome, ectopia lentis, Fuchs’ heterochromic
cyclitis [1-4]. Rarely, RP can be associated with
various forms of glaucoma [5]. To the best of our
knowledge, association of RP and pseudoexfolia-
tive glaucoma (PXFG) has not yet been reported.

CASE REPORT

A 69-years-old man was referred to our glau-
coma clinic for a consultation. He had a history
of RP since his young age (teenage years). On
examination, best-corrected visual acuity was
0.5060 in the right eye, and hand movements
in the left. Goldman applanation tonometry

Figure 1. Slit lamp photography of the right eye

revealed intraocular pressure (IOP) of 24 mmHg
in the right (RE) and 26 mmHg in the left eye
(LE). Central corneal thickness (Palm Scan AP
2000, ophthalmic ultrasound, Micro Medical
Devices Inc., Calabasas, CA, USA) was 556 um
in the right eye and 559 um in the left. Pseu-
doexfoliative material was present on pupillary
margin and anterior capsule of lens, bilaterally
(Figure 1 and 2).

Gonioscopy demonstrated wide-open an-
gles bilaterally, and heavily pigmented trabecu-
lar meshwork. Fundoscopy showed optic disc
asymmetry with cup:disc ratios being 0.4 RE
and 0.8 LE (Figure 3 and 4).

Standard automated perimetry was not pos-
sible due to poor visual acuity.

DISCUSSION

A diagnosis of PXFG was made, and the patient
was commenced on topical antiglaucomatous
therapy (timolol + dorzolamide twice daily,

Figure 2. Slit lamp photography of the left eye
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Figure 3. Fundus photography of the right eye

latanoprost once in the evening) to both eyes. The ratio-
nale for such an aggressive antiglaucoma therapy was poor
visual acuity in both eyes. After three days, IOP had de-
creased to 16 mmHg (the right eye) and 18 mmHg (the left
eye). Since satisfactory IOP reduction was accomplished
with medication, no further therapeutical steps were taken
(laser treatment or surgery).

RP is an inherited bilateral condition. Most cases are
familial, inherited in a variety of ways, including dominant,
recessive, and sex-linked recessive. Some cases are sporadic
and lack family history of the disease, like the case we are
presenting. According to available literature, the prevalence
of primary open angle glaucoma in patients with RP ranges
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Figure 4. Fundus photography of the left eye

2-12% [6]. Literature review shows association of RP with
chronic angle-closure glaucoma, acute angle-closure glau-
coma, and pigmentary glaucoma [7], but this is the first
time that RP accompanied by PXFG is reported. In cases
of RP associated with advanced glaucoma, we must em-
phasize the need for making an early glaucoma diagnosis,
and almost aggressive glaucoma treatment in spite of poor
visual acuity, as further deterioration of the visual field can
significantly affect the quality of life of our patients.

To the best of our knowledge, this is the first reported
case of retinitis pigmentosa associated with pseudoexfo-
liative glaucoma. Although rare, retinitis pigmentosa and
glaucoma can occur in the same eye.
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KOMHLI,M,quu,Mja NMUTMEHTHe pETMHOHaTMje U KancysapHor rnaykoma
Mapwja Boxuh'?, Byjuua Mapkosuh'?, MBaH MapjaHoBuh'?, BecHa Mapuh?

'YHuBep3uTeT y Beorpagy, MeanumHcku Gakyntet, beorpag, Cpbuja;
2KnuHnukn yeHtap Cpbuje, KnuHuka 3a ouHe 6onectw, beorpag, Cpbuja

CAXETAK

YBogp prikasyjemo cilyyaj peTuHonaTuje NMrmeHTo3e yapyse-
HOT Ca KarcynapHUM r1ayKOMOM.

Mpukas 6onecHuka Mpy npernegy mMyLiKapaLa ctapoctv 69
roOAMHa ca NUrMEHTHOM PETUHOMATUjOM OTKPUBEH je Mceyao-
eKkcdonujaTMBHM MaTepujan Ha CTPYKTypama NpeaHer cermeHTa
0Ka, a UHTpaoKynapHu NpuTMcak je 6uo 26 mmHg Ha gecHom
1 24 mmHg Ha neBom oKy. bonecHuKy je nponucaHa oaro-
Bapajyha fokanHa aHTuUrnaykomaTto3Ha Tepanuja (Tumonon +

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):294-295

Aop30/1aMUA Kanu ABa nyTa AHEBHO, TATaHOMPOCT Kanw jeAHOM
yBeue) y 06a oKa.

3aksbyyak [Tpema HalvM ca3HakbMMa, OBO je MPBM CyYaj nur-
MeHTHe peTrHoMnaTunje yApyKeH ca KancynapHUM riaykoMOoM.
Mako peTKo, FayKkom 1 MUrMeHTHa peTuHonatuja Mory 6utn
MPUCYTHN Y UICTOM OKY.

KmbyuHe peun: rnaykom; nceygoekchonujaumje; petuHonatuja
NUrMEHTO3a; MHTPAOKYNapHU NpUTUCaK
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Dorzolamide in management of cystoid macular
edema in a patient with retinitis pigmentosa sine
pigmento

Jelena Karadzi¢'?, Igor Kovacevi¢'?, Aleksandra Radosavljevi¢'?, Ivan Stefanovi¢'?

'Clinical Centre of Serbia, Clinic for Eye Diseases, Belgrade, Serbia;
2University of Belgrade, School of Medicine, Belgrade, Serbia

SUMMARY

Introduction Retinitis pigmentosa (RP) is a group of inherited retinal dystrophies caused by mutations
in various genes. The disease leads to progressive photoreceptors loss (rods predominantly) and retinal
pigment epithelium alteration. RP can lead to blindness in the advanced stages of the disease, when the
central retina is involved, mostly due to the presence of cystoid macular edema (CME). Several therapeutic
approaches for CME in RP patients have been attempted but responses have been variable.

Case outline A 51-year-old man was referred due to progressive six-month-long blurring of vision in
both eyes. The patient underwent complete ophthalmological examination at baseline. Based on the
clinical presentation of mottled mid periphery of the retina and characteristic tubular visual field loss,
hence typical fluorescein angiography and optical coherence tomography (OCT) findings, the patient
was diagnosed as bilateral retinitis pigmentosa sine pigmento with CME. In an attempt to control the
edema, treatment was started with dorzolamide, instilled three times daily in each eye, which resulted
in reduction of macular edema in a one-month-period, as documented by OCT. This effect was further
monitored for five months and was stable.

Conclusion In the presented case, we investigate the six-month therapeutic efficacy of dorzolamide for
dealing with the CME secondary to RP. Topical carbonic anhydrase inhibitors are considered as the first
option for treatment of CME in RP patients, due to their high efficacy and safety.

Keywords: retinitis pigmentosa sine pigmento; cystoid macular edema; topical carbonic anhydrase
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INTRODUCTION

Retinitis pigmentosa (RP) is a group of inher-
ited retinal dystrophies caused by mutations in
various genes [1]. This disease leads to gradual
and progressive loss of photoreceptors (pre-
dominantly rods) and alteration of retinal pig-
ment epithelium [2]. RP can occur in sporadic
form without any familial history, or it can be
inherited as a dominant and recessive autoso-
mal or X-linked disease [3]. The symptomatol-
ogy consists of night blindness and gradual loss
of visual fields [4]. This condition can lead to
blindness in the advanced stages of the disease,
when the central retina is involved, mostly be-
cause of the presence of cystoid macular edema
(CME) [5]. The exact CME etiology is not well
understood, but it is proposed that the retinal
pigment epithelium pump dysfunction and/or
compromise of the blood-retinal barrier bring
the fluid to accumulate in cystoid spaces within
the retina [6, 7]. Cystoid macular edema may
cause blurred vision or reduced visual acuity
and finally atrophic foveal changes with perma-
nent loss of visual function. Thus, it is necessary
to find an optimal and effective treatment for
it [7]. Several therapeutic protocols have been
considered, such as systemic or topical carbonic
anhydrase inhibitors (CAI) (acetazolamide and

dorzolamide, respectively), systemic or intra-
vitreal corticosteroids (triamcinolone, dexa-
methasone), laser photocoagulation and pars
plana vitrectomy but responses have been vari-
able [6, 8-12].

We have the opportunity to report a case
of cystoid macular edema in a patient with RP
sine pigmento treated with topical CAI (dorzol-
amide). The therapeutic response was monitored
by visual acuity assessment, central visual filed
program (10-2 program) on Humphrey field an-
alyzer, and by measuring central macular thick-
ness on optical coherence tomography (OCT).

CASE REPORT

A 51-year-old man was referred to our clinic
due to six-month long progressive blurring of
vision in both eyes. He had a history of hy-
pertension, with no family history of diabe-
tes, glaucoma and RP. He reported he was an
ex-smoker. The patient underwent complete
ophthalmological examination at baseline in-
cluding visual acuity assessment (measured by
Snellen chart), applanation tonometry, and slit
lamp examination, indirect ophthalmoscopy
with 90D lens and immunological and bio-
chemical investigation.
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Figure 1. Fundus photo of the left eye (A: posterior pole; B: mid-periphery) with visible arteriolar narrowing and sheathing; note that there are
no typical pigmentary clumps nor significant pallor of the optic nerve head

Figure 2. Fluorescein angiography of the right eye after the injection of
the dye (posterior pole); note the unusual degree of choroidal hyper-
fluorescence surrounding darker macular area, indicating abnormality
of retinal pigment epithelial layer

Upon examination, best corrected visual acuity (BCVA)
was 0.9 in the right eye and 0.7 in the left eye. He had nor-
mal color vision and no relative afferent pupillary defect.
Fundoscopy of both eyes revealed very discrete mid- and
far-peripheral mottled retina, arteriolar narrowing, and
sheathing. There were no typical pigmentary changes or
clumps, nor significant pallor of the optic nerve heads (Fig-
ure 1). The intraocular pressure by applanation tonometry
was within the normal range (10 mmHg). All investiga-
tions at presentation which included complete blood count,
erythrocyte sedimentation rate, C-reactive protein, pro-
thrombin and partial thromboplastin time, blood sugar
level, renal and liver function tests, rheumatoid factor, and
autoantibody profile were within normal range. The visual
field tests, fluorescein angiography (FA), OCT, and dark ad-
aptation testing were performed. Fluorescein angiography
showed an unusual degree of choroidal hyperfluorescence
which surrounded darker central macular zone (Figure 2),
and diffuse mid and far periphery mottled hyperfluores-
cence extended to the equatorial region (Figure 3). Fluo-
rescein angiography did not show any macular edema.

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):296-300

Figure 3. Abnormal fluorescein angiography of the right eye (mid-
periphery); note diffuse mottled hyperfluorescence observed during
the most of the period of the dye transit through the retina vessels
which correspond to the retinal pigment epithelial changes

Thinned/disappeared retinal layers including the photo-
receptor layer/junction between inner and outer segment
of photoreceptors were shown by OCT in the parafoveolar
region. OCT also detected the subclinical CME (Figure 5a).
Automated white-on-white threshold perimetry showed
constricted peripheral visual field in both eyes (Figure 4).
Dark adaptation testing showed prolonged rod dark adap-
tation in both eyes. We also performed magnetic resonance
imaging of the brain with contrast which was unremark-
able. Based on the clinical presentation of discrete mottled
mid periphery of the retina and characteristic tubar visual
tield loss, hence typical FA and OCT findings, the patient
was diagnosed with bilateral retinitis pigmentosa sine pig-
mento and cystoid macular edema. The patient was con-
sulted about therapeutic options for CME. In an attempt to
decrease the edema, treatment was started with instillation
of dorzolamide three times daily in each eye. As a result of a
one-month treatment, the reduction of macular edema was
documented by OCT (Figure 5b), while BCVA improved
to 1.0 in the right eye and 0.9 in the left eye. The patient
was also seen five months later, and the improvement was
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Figure 4. Automated white-on-white threshold perimetry showing constricted peripheral visual field in both eyes

Figure 5. A: pretreatment optical coherence tomography (OCT) of the right eye, showing cystoid macular edema (CME); B: OCT of the same
eye one month after the treatment, showing resolved CME

maintained with BCVA unchanged (1.0 for the right eye,
0.9 for the left one). The patient did not receive any other
kind of therapy for his condition.

DISCUSSION

In the current paper, we showed the therapeutic effects
of a topical CAI for the management of CME in patients
with RP over a six-month period. Retinitis pigmentosa is
retinal dystrophy characterized by night blindness, con-

stricted visual fields, pigmented clumps of the retina, and
photoreceptor cell dysfunction and loss [13]. The long-
term prognosis is unfavorable, as there is a final loss in
central vision because of direct involvement of the macula
from the photoreceptors loss and/or maculopathy [14].
The diagnosis of retinitis pigmentosa sine pigmento pure-
ly from retinal findings is more challenging than in the
typical cases. The retinal pigment epithelial defects could
be very subtle and discrete and therefore could easily be
overlooked. The vascular attenuation is also not always
obvious, and sometimes retinal vascular occlusion could

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):296-300
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be considered and initially suspected. On the other hand,
optic disc pallor may be discreet, partial, or even absent, as
in our case [15]. Although the subjective symptomatology
is typical for RP, such as night blindness and reduced visual
field in its early stages, it could be completely obscured
as it affects only the peripheral fundus [16]. Without this
typical clinical finding, advances in imaging and testing
could help in setting the diagnosis of RP sine pigmento,
such as visual field and dark adaptation testing, FA, OCT,
and conventional or full-field electroretinography.

CME is an uncommon complication of RP, occurring
in 10-20% of patients [9]. Currently, there are no uniform
guidelines how to treat this condition. The responses to the
treatment seem to be individually variable. There are sever-
al therapeutic approaches for CME in RP, such as systemic
or intravitreal corticosteroids, grid laser photocoagulation,
systemic or topical carbonic anhydrase inhibitors [9], and
in the recent years some authors found the inhibitors of
the vascular endothelial growth factor (VEGF) to be ef-
fective [17]. In any case, many practitioners believe that
carbonic anhydrase inhibitors are the mainstay of treat-
ment [9]. These drugs stimulate the pumping mechanism
of the retinal pigment epithelium [18]. Unfortunately,
severe side effects could appear with oral administration
of CAI (drowsiness, confusion, allergic reactions, pares-
thesias, myelosuppression, renal calculi, loss of potassium,
or, with extended use, hyperchloremic metabolic acidosis).
That is the reason why this treatment is not advised for any
prolonged period of time. On the other hand, topical CAI
is free from the adverse effects that are related to systemic
administration and thus appropriate for prolonged use [19].

Tkeda et al. [7] found the dorzolamide to be an effective
and safe treatment option for CME in RP patients, and con-
sider it as the first treatment choice for CME. If the thera-
peutic efficacy is not sufficient, i.e. when CME does not
completely resolve within six months, additional or change
of the treatment could be required. They also believed that
other therapeutic approaches such as intravitreal injections
of corticosteroids, inhibitors of VEGF or vitrectomy are not
standard therapy because of their potentially severe compli-
cations and because of the fact that safer and still effective
alternative exists in the form of topical CAI [7].
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Pacella et al. [19] believed that although topical CAl are
less potent than systemic ones, because of their lacking in
systemic adverse effects it could be a reasonable option for
the treatment of this condition, particularly if it is neces-
sary to be used continuously. The reduction of CME com-
monly results in visual acuity improvement [20]. However,
Chung et al. [18] found that, occasionally, improvement
in visual acuity did not match the degree of edema reso-
lution shown by OCT. This limitation of treatment could
be explained by irreparable functional impairment within
the fovea, arising from either chronic macular edema or
photoreceptor cell dysfunction. Moustafa and Moschos
[17] reported only 10% improvement in BCVA after the
treatment, despite the significant resolution of macular
edema in OCT scan. They deem that reasonable explana-
tion is that CME is only one factor that affects the vision,
while atrophy of the retina (particularly of the photorecep-
tors) also has impact on the visual function. Although our
patient had anatomical and functional improvement after
the treatment with topical CAl, the attention must be paid
to the pre-intervention anatomical changes of the retina
(photoreceptors and retinal pigment epithelium band
shown on OCT), which have prognostic significance for
the efficacy of the treatment. Thus, timely diagnosis and
prompt treatment of CME in patients with RP are neces-
sary before permanent photoreceptor loss occurs [16].

In the presented case we investigate the six-month
therapeutic efficacy of dorzolamide for management of
the cystoid macular edema secondary to RP. Our patient
showed an anatomical and functional improvement after
topical CAIL There are various therapeutic options for this
condition, but because of their safety and efficacy, topical
CAI are considered as the first treatment choice by many
authors. Treatment of CME should be rapid and effective
before structural changes of photoreceptors occur.
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Jlop3onamug y neyery LUCTOMAHOr eAema MaKyne Kog 6onecHuKa ca

Retinopathia pigmentosa sine pigmento

JeneHa Kapayuh'? Urop Kosauesuh'?, Anekcanapa Pagocasbesuh'?, ViBaH CrepaHoBuh'
'KnuHnykn ueHtap Cpbuje, Kntrka 3a ouHe 6onect, beorpag, Cpbuja;

?YHusep3utet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBop lMurmeHTHa petuHonatuja (MP) jecte rpyna guctpoduja
peTnHe NPoy3pOoKOBaHMX MyTaLnjama pa3nnunTtrx reHa. OHa
A0BOAY [0 NPOrPecuBHOr rybrTKa $potopeLientopa (mocebHo
wranuha) 1 NpomeHa y peTVHanHOM MUFMEHTHOM enuTeny.
[P moxe aa fosefe Ao cienvnay y3Hanpegosanvm ciyyaje-
BIMa 6onecT, Kaaa je 3axBaheH LieHTpanHu 4eo peTuHe, Haj-
yewhe NpUCYCTBOM LIMCTOMAHOT MaKkynapHor egema (LIME).
MocToju HekonuKo onuuja y nevery LIME kog 6onecHuKa ca
MP, nako cy oaroBopu Ha neyetbe pasinymnTy.

Mpukas 6onecHnka MyLiKkapal, ctap 51 roguHy je npernefaH
360r NPOrpecyBHOr 3amar/betba BuAa Ha 06a OKa yHasaf, wecT
MeceL. bonecHK je KOMMIETHO OPTAaNMONOLKM NPerieaaH.
Ha ocHOBY KNMHMYKOT Hanasa vlapaHe cpeftbe nepudepuje
peTVHe 1 KapaKTepUCTUYHOT Ty6apHOr Hanasa BUAHOT Nosba,
NMOTOM KapaKTepUCTUYHUX Hana3a ¢GayopecLenHCKe aHro-

DOI: https://doi.org/10.2298/SARH160421052K

rpaduje 1 onTMuKe KOxepeHTHe ToMorpaduje, NocTaB/beHa je
AvjarHo3a bunatepante Retinopathia pigmentosa sine pigmento
ca UMCTONAHUM efeMoM Makyne. 3anoYeT je TpeTMaH [op30-
nammaom y 06a oKa Tpu MyTa Ha AaH, Y Kesbii ia ce KOHTPOU-
we egem makyne. lNocne mecew faHa NpYiMeHe JOLWIO je Ao
CMatbera efjleMa MaKyre, LITO je JOKa3aHOo 1 OMTUYKOM Koxe-
peHTHOM ToMorpadujom. OBaj Hanas je noTom npaheH jow net
MeceLy 1 Huje 61o 3HaKoBa peLuanBa.

3aKsbyyak Y npuKasaHoMm cilyyajy CMO NpaTUan LiecToMeceyHm
edekaT fop3onammaa y feyery LMCTOMAHOr eleMa Makyne
Kkog MP. JlokanHy UHXMGWTOPY YribeHe aHX1Apa3se cMaTpajy ce
TpeTMaHoM npBor n3bopa 3a LIME kog NP 360r Bucoke edpuikac-
HoCTU 1 6e36eHOCTI.

KmyuHe peun: Retinopathia pigmentosa sine pigmento; uncro-
UAHW eieM MaKyne; NoKasiH/ MHXMOBUTOP yribeHe aHX1apase;
Aop3onamng,
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Partial resection of the splenic cyst using
radiofrequency ablation system
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SUMMARY

Introduction This paper presents a case of a patient with a benign splenic cyst, which was removed by

way of partial resection of the spleen.

Case outline The patient’s benign cyst in the lower pole of the spleen was excised using single Cool-
tip™ radiofrequency ablation electrode (Cool-tip RF Ablation System, Covidien™, Dublin, Ireland). More
than half of the spleen was excised without setting stitches to the splenic parenchyma and without any

other hemostyptics.

This way, the function of the spleen was preserved, which was proven with scintigraphy and computed

tomography two years after the intervention.

Conclusion Radiofrequency ablation system with internally cooled needles can be used successfully
and without any consequences to the organ, especially in case of large benign splenic cysts, when it is

necessary to preserve the function of the spleen.

Keywords: spleen; partial splenectomy; radiofrequency ablation

INTRODUCTION

Preservation of the spleen and its function is
paramount for resistance to infections and pre-
vention of overwhelming post-splenectomy in-
fection [1, 2]. Spleen preservation is imperative
in all cases of spleen surgery that allow it. This
includes traumas and other pathomorpholo-
gies of the spleen, namely tumours, metastatic
changes, and hypersplenism [3, 4, 5]. Splenic
cysts occur in approximately 0.07% of the
cases and are usually asymptomatic until their
growth starts putting pressure on the surround-
ing organs [6, 7]. They are usually benign, but
cysts of other etiology must be excluded prior
to surgery. This primarily means hydatid cysts.
In case of elective surgery of benign cysts, one
must preserve the function of the spleen and
attempt partial resection. Partial resection of
the spleen is carried out using various surgical
techniques [8, 9]. As of 2003, it is possible to
use radiofrequency (RF) ablation system in the
so called bloodless partial splenectomy [10].

CASE REPORT

A 34-year-old Caucasian woman reported to
the doctor due to vague symptomatology in the
upper abdomen. The ultrasound and computed
tomography of the abdomen revealed a large
10.5 cm cyst in the lower pole of the spleen,
covering 50% of the organ (Figure 1). Elective
surgery was proposed to the patient. During
the preoperative treatment, the patient was

tested for carcinoembryonic antigen and car-
bohydrate antigen (CA 19-9) tumour markers.
Hydatid disease was excluded with the sero-
logical test. During the preoperative treatment,
the patient received antibiotic prophylaxis and
low-molecular-weight heparin.

The upper abdomen is accessed by way of
left-side paracostal laparotomy. The spleen is
mobilized toward the midline, by cutting the
splenophrenic and splenocolic ligaments. Af-
ter exposing the entire organ without clamp-
ing arterial or venous blood vessels, a series
of ablation-induced coagulation necroses are
made on the splenic parenchyma by a single
Cool-tip™ RF ablation electrode (Cool-tip RF
Ablation System, Covidien™, Dublin, Ireland),
which is then cut with a scalpel, without placing
a single stitch to the remaining splenic paren-
chyma (Figure 2). This method ensures resec-
tion of the entire lower pole of the spleen that
contains the cyst. A drainage tube is positioned

Figure 1. Preoperative computed tomography with the
cystin the spleen
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Figure 3. Computed tomography two days after the operation

Figure 4. Spleen scintigraphy one month after the intervention

in the subphrenic space, and the operative wound is closed
by anatomic layers. There were no complications, name-
ly bleeding, neither during nor after the intervention. A
follow-up computed tomography scan was performed two
days after the operation in order to observe the blood ves-
sels and ascertain the vitality of the splenic tissue (Figure 3).

On the fourth postoperative day, the drainage tube was
removed and the patient discharged with normal vital pa-
rameters and on oral nutrition. Spleen scintigraphy with

‘ DOI: https://doi.org/10.2298/SARH160607055P
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Figure 5. Computed tomography two years after the operation

labelled red blood cells was performed one month after
the intervention and revealed preserved function of the
somewhat smaller spleen (Figure 4). Computed tomog-
raphy two years after the operation also showed normal
findings (Figure 5). The operation was performed at the
Clinic for Thoracic Surgery, Institute for Pulmonary Dis-
eases in Sremska Kamenica, Serbia.

DISCUSSION

Surgical techniques for preserving the function of the
spleen were developed during the 1980s and 1990s [11,
12, 13]. These were particularly significant for pediat-
ric traumas, when non-operative treatment was recom-
mended in case of blunt traumas in children, and later in
adults as well [14, 15]. These techniques always implied
the mobilization of the spleen and selective ligating of arte-
rial blood vessels, as well as the use of absorbable sutures
or specially designed nets made of the same absorbable
material [16, 17, 18]. Radiofrequency ablation and its use
in spleen surgery have been known since first reports in
2003 by Habib et al. [10]. This technique has been widely
used in liver surgery [19]. A series of coagulation necroses
induced on the splenic parenchyma results in a completely
avascular resection surface after cutting the splenic tissue.
This is achieved with internally cooled needles with abla-
tion sphere of approximately 3 cm. The application of RF
ablation system on one part of the splenic parenchyma
does not damage the function of the remaining part of
the spleen after a partial resection, which was proven with
scintigraphy. In particular, this technology could be imple-
mented during laparoscopic partial resection of benign
splenic cysts, provided safe access is ensured for the elec-
trode through the anterior or anterolateral abdominal wall.
We believe that this is possible, since the internally cooled
needle remains cool during the emission of RF waves.

The use of RF ablation system with internally cooled
needles can be used successfully and without any conse-
quences to the organ, especially in case of large benign
splenic cysts, when it is necessary to preserve the function
of the spleen.

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):301-303
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MapuujanHa peceKkumja cnesmHe Kopuwherwem paguoppekBeHTHOT

abnaumoHor cuctema
CphaH C. MyTHrK', Mupocnas Vnnh 23

'Onwra 6onHuya Bpwau, Cnyx6a onwre xupypruje, Bpwat, Cpbuja;

2MHcTuTyT 3a nnyhHe 6onectn BojsopnHe, Knunuka 3a rpynHy xupyprujy, Cpemcka Kameruua, Cpbuja;

3YHuBep3uteT y Hosom Cagy, MeauumHckn dakyntet, Hosu Cag, Cpbuja

CAMXETAK

YBop Livb pafa je aa npukaxke 6onecHULy ca 6eHUrHOM Lic-
TOM C/le3MHe Koja je YKNOoHbeHa napunjanHom peceKkLmnjom
cnesuHe.

Mpukas 6onecHnka Kop 6onecHrle ca 6€HUTHOM LICTOM
LlOHbEer rnona cnesnHe nomony jegHe cool-tip™ enekTpoge 3a
pagnodpekBeHTHY abnauwjy (Cool-tip RF Ablation System,
Covidien™, labnuH, ipcka) oAcTpakeHo je BriLle Of MONOBM-
He cne3nHe 6e3 NocTaBsbatba LWABOBA Ha MAPEHXMM Cle3UHE
1 Kopuwherba ApYrux XeMoCTaTCK/x MeToAaa. Ha oBaj HaumH
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npesepsupaHa je GpyHKLMja Cie3nHe Koja je AoKa3aHa CLUMH-
TUrpadCKm N KOMMjyTepr30BaHOM TOMOrpadjom fiBe rounHe
HaKOH MHTepBeHUuje.

3akspyyak Ynotpeba pagnodpeKkBeHTHOr abnaLlmMoHor crcteMa
ca UHTepHO XxaheHUM nrnama Moxe ce NPUMEHNUTYN ycneLu-
Ho 1 6e3 nocneunLa Nno opraH Ko BENNKUX GEHUTHMX LMCTa
cnesuHe.

KrbyuHe peun: cnesvHa; napLmjanHa craeHeKTomuja; pagmo-
dpekBeHTHa abnaumja
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SUMMARY

Introduction Necrotizing soft tissue infection (NSTI) is a life-threatening condition, characterized by
widely spread necrosis of skin, subcutaneous fat, fascia and muscles. Treatment involves surgical debride-
ment and broad-spectrum antimicrobial therapy. Mortality is still high due to diagnostic delays. NSTl is rare
in general population, there are even less literature data of this condition in pregnancy. Timely diagnosis
and therapy is crucial for outcome of these patients. Clinicians should have in mind NSTI in patients with
perianal infections, especially in cases where immunosuppressive role of pregnancy is present.

Case outline We present a case of a 21-year-old pregnant woman with NSTI spreading from perianal
region. The patient was admitted to hospital in the 31st week of otherwise healthy twin pregnancy one
day after incision of perianal abscess. At admission she was examined by a gynecologist; vital signs
were stable, laboratory results showed the presence of infection. She was referred for another surgical
procedure and broad-spectrum antibiotics were prescribed. The next morning the patient complained
of intense abdominal pain. Clinical exam revealed only discrete redness of the skin tender on palpation,
crepitating. She was immediately referred to surgery. Intraoperative findings revealed massive soft tis-
sue infection spreading up to the chest wall. Wide skin incisions and debridement were performed. The
patient developed septic shock and after initial resuscitation gynecologist confirmed intrauterine death
of twins and indicated labor induction. Over the next few days the patient’s general condition improved.
On several occasions the wounds were aggressively debrided under general anesthesia, which left the
patient with large abdominal wall defect. Twenty-three days after the initial operation, the defect was
reconstructed with partial-thickness skin grafts, providing satisfactory results.

Conclusion Diagnosis and outcome of NSTI are challenging for many reasons. Course of the disease is

MpumrbeHo - Received:
May 19,2016

PeBu3nja - Revised:
September 6, 2016

MpuxeaheHo « Accepted:
October 11,2016

Online first: March 3, 2017

Correspondence to:

Milica NESTOROVIC

Clinic for General Surgery, Clinical
Center of Nis

Bul. Zorana Bindica 48

18000 Nis, Serbia
milica20@yahoo.com

rapid and hidden. Chances of survival depend on early recognition and prompt treatment.
Keywords: necrotizing soft tissue infection; necrotizing fasciitis; pregnancy

INTRODUCTION

Necrotizing soft tissue infection (NSTI) is a life-
threatening condition, characterized by widely
spread necrosis of skin, subcutaneous fat tissue,
fascia and muscle [1]. In literature, it is also of-
ten referred to as necrotizing fasciitis (NF), or
Fournier’s gangrene, which is only one of the
forms of necrotizing infection of soft tissues. Its
diagnosis and outcome are challenging for many
reasons. The course of the disease is rapid and
hidden, and its rarity further complicates diag-
nosis and onset of treatment. Even in cases with
optimal treatment, morbidity and mortality can
be as high as 35% [2]. Of around 28 million pa-
tients in the NIS database (Nationwide Inpatient
Sample of the Healthcare Cost and Utilization
Project) in the US only, 0.04% were identified as
having a NSTT [3]. Chances of survival depend
on early recognition and prompt treatment.
Because of the importance of early diagno-
sis, primary care physicians need to maintain
high index of suspicion for these infections and
should be aware of possible presenting features
[4]. There are less data in literature on NSTT in
pregnancy. Timely diagnosis and therapy is cru-
cial for the outcome. Clinicians should have in

mind NSTI in patients with perianal infections,
especially in cases where immunosuppressive
role of pregnancy is present.

CASE REPORT

A 21-year-old woman was admitted to hospital
in the 31st week of otherwise healthy sponta-
neously conceived twin pregnancy, which was
regularly checked, according to the patient. Past
medical and family history was unremarkable.
She was referred from the regional hospital one
day following incision of perianal abscess at the
right side. Complains started seven days prior
to admission, described as discomfort and
edema around the anus. She denied any recent
trauma. Antibiotics were prescribed, but since
there was no improvement, after four days she
was hospitalized in the regional hospital for
perianal abscess. An incision was performed
under local anesthesia.

At admission, obstetrics ultrasonography
examination confirmed living intrauterine fe-
tuses of 31weeks gestational age. The patient’s
vital signs were stable, body temperature was
normal, laboratory results showed following
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Figure 1. Clinical presentation prior to surgery

Figure 2. Intraoperative finding

abnormalities: white blood cell count 8.5, red blood cell
count 2.88, hemoglobin 75 g/, hematocrit (HCT) 26.9%,
C-reactive protein (CRP) 294.2 mg/l, total protein 43.7 g/1,
albumin 17.4 g/l. Clinical examination revealed an inci-
sion on the right side of the anus with secretion of small
amounts of pus, with signs of cellulitis on the left side
spreading up toward the left vulva area. Due to unsatis-
factory clinical finding, the patient was referred to another
surgical procedure the same day. After incision, antibiotics
were prescribed (meropenem 1 g/ 8 hours and ampicillin
1 g/ 8 hours), as well as paracetamol and fluids in consul-
tation with gynecologist. During the morning round, the
patient complained on intense abdominal pain. Body tem-
perature was still normal. Clinical examination revealed
only discrete redness of the skin which was tender on pal-
pation and crepitating (Figure 1). She was immediately re-
ferred to surgery, since NSTI was suspected. Intraoperative
findings revealed massive soft tissue infection spreading
from left perineal region up to the chest wall, predomi-
nantly on the left side (Figure 2). Wide skin incisions and
excisions followed by necrectomy and debridement to the
anterior abdominal wall were performed. Septic shock
developed immediately, requiring mechanical ventila-
tion in the postoperative course. The patient was hypo-

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):304-308

Figure 4. Abdominal wall at hospital discharge

tensive (80/40 mmHg), with heart rate of 128 beats/min.,
and arterial blood gas confirmed metabolic acidosis. Labo-
ratory results showed hemoglobin to be 62 g/1, HCT 18%,
total protein 35.1 g/l, albumin 12.5 g/1, CRP 206.7 mg/I,
while body temperature rose to 38.6°C. After initial re-
suscitation, one day after admission, the gynecologist
confirmed intrauterine death of twins based on ultraso-
nography and indicated labor induction. Over the next few
days the patient was treated in the intensive care unit with
broad-spectrum antibiotics, and her general condition
improved. Wound dressing was performed at least twice
a day. Wound cultures identified Acinetobacter spp. and
Enterococcus faecalis, and antibiotic therapy was modified
accordingly. On the seventh postoperative day, mechanical
ventilation was no longer needed. On several occasions the
wounds were aggressively debrided under general anes-
thesia, which left the patient with a large abdominal wall
defect. After stabilization, she was referred to the Clinic
for Plastic and Reconstructive Surgery for the further
treatment. Twenty-three days after the initial operation,
the skin defect was reconstructed with partial-thickness
skin grafts (Figure 3). Eleven days post transplantation,
the results were satisfactory. She was discharged from the
hospital 44 days after admission (Figure 4).
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DISCUSSION

According to the largest published retrospective popu-
lation-based cohort study from Texas, USA, in a 10-year
period (2001-2010) there were 4,060,201 pregnancy-
associated hospitalizations, of which 148 were due to
necrotizing infection. Only a minority of women (17.6%)
were reported to have chronic comorbid conditions,
of which diabetes mellitus was the most common one
(50%). Drugs and tobacco abuse were rare, while obesity
was reported in 22.3% [5]. Published data on NSTT in the
general population show that 52.7-82% have at least one
risk factor like diabetes mellitus or immunodeficiency
of various degrees [6, 7, 8]. In a systematic review of
Angoules et al. [9], diabetes mellitus was a predominant
risk factor in 31%, smoking in 27%, alcoholism in 17%,
cirrhosis in 8%, HIV in 6%, various stages of malignancy
in 3%, corticosteroid therapy and chronic kidney insuf-
ficiency in 3% of NSTT cases. In this case, the patient’s
past medical history was unremarkable, suggesting that
pregnancy might be as risk factor for necrotizing infec-
tion. We found only one similar case report on NSTTI in
pregnancy published in the English language, presenting
a 15-year-old primigravid in the 29th week of pregnancy
[10], since the majority of necrotizing infections related
to pregnancy appears during the postpartum period
(82.4%) [5]. In the presented case report by Nikolaou et
al. [10], diabetes was diagnosed incidentally at the time
of hospital admission. In addition to diabetes mellitus,
pregnancy was suggested as a risk factor for necrotizing
infection due to suppression of immune system during
the second and third trimester and in postpartum pe-
riod. This argument should be carefully considered since
pregnancy is not a state of generalized immunosuppres-
sion, but instead, immune response is modulated in both
systemic and, more effectively, local manner, which is
focused on the maternal-fetus interface [11].

The course of NSTI varies, is often deceitful, and 35%
of patients are initially misdiagnosed. The beginning ail-
ment may suggest many other conditions, e.g., cellulitis,
erysipelas, phlebitis, etc. [12]. A cardinal early symptom
is disproportionately strong pain in comparison to clinical
finding at examination. In a publication by Goh et al. [13],
in nine studies, swelling was the most common presenting
symptom (80.8%), followed by pain (79%) and erythema
(70.7%). Initial finding in this case was not suggestive of
NSTI, but rather of perianal abscess of cryptoglandular
etiology, with one distinction — unusually intensive pain.
In a previously mentioned case report, the diagnosis was
established on the third day of hospitalization after unsuc-
cessful treatment with incision and antibiotics, and after
magnetic resonance imaging (MRI) confirmation [10]. Ac-
cording to data from literature, imaging techniques could
be useful. Ultrasound or plain X-ray cannot reliably de-
tect NSTI. Fascial thickening on T2-weighted MRI has a
sensitivity of 90-100%, but a specificity of only 50-85%
for NSTI. Computerized tomography should be consid-
ered as a diagnostic aid only when it can be obtained very
quickly, having in mind that it may miss one in five cases
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of deep NSTI. Macroscopic findings seem to be most re-
liable, those such as pasty gray necrotic tissue, thin pu-
rulent fluid with a gray-brown “dishwater” appearance, a
lack of resistance to digital pressure against fascial planes
(the finger test), a generalized lack of bleeding, visibly
thrombosed vessels, and/or muscle that does not contract
to electrocautery stimulation [2]. Although diagnosis of
NF is clinical, it is often delayed, because the infection
begins and progresses in the deep layers of subcutaneous
tissues, giving initially a false impression of a typical cel-
lulitis [14]. Meanwhile, infection spreads qgickly, with the
speed of 2-3 cm per hour in the anorectal region, as seen
in this case - in less than 24 hours, infection spread more
than 50 cm, from perianal region to the anterior chest
wall [6, 15].

The treatment of NSTT implies wide incisions and exci-
sions of the affected region, operative debridement, tissue
decompression, and the use of broad-spectrum antibiotics.

Historical data report that the exclusive use of antibiot-
ics leads to 100% mortality, indicating the necessity of sur-
gical intervention, which substantially decreased mortality
[7]. Timely intervention is probably more important. Mul-
tiple studies confirmed that mortality is increased when
surgical treatment is delayed, as well in cases in which
repeated excisions are needed [16]. According to Gallup
et al. [17], any patient with inordinate pain and unilat-
eral edema in the pelvis, especially in the puerperium,
should be suspected of necrotizing infection. The triad
of pelvic pain, edema, and any sign of septicemia carries
an extremely grave prognosis and mandates immediate
surgical intervention.

In the present case, rapidly progressive infection, treat-
ment delay, and development of septic shock unfortunate-
ly led to intrauterine death. In another reported case by
Nikolaou et al. [10], necrotizing infection caused preterm
delivery of viable male fetus weighing 1,470 g by normal
labor despite tocolytic therapy. The baby died due to sep-
ticemia after 48 hours. Described complications of sepsis
during pregnancy are increased rates of premature births,
fetal infection, hypoxia and acidosis, higher fetal mortal-
ity, and increased probability for cesarean section. In the
obstetric context, the assessment of fetal vitality has par-
ticular relevance, as the balance between fetal oxygen sup-
ply and consumption might be severely altered. No study
has yet analyzed the best approach for fetal vitality assess-
ment under this circumstance [18]. The best approach to
ensure fetal vitality is to stabilize the mother’s condition.
The base treatment, which also applies to pregnant women
with sepsis, is provided by the therapeutic guidelines based
on the Surviving Sepsis Campaign [19]. The aim of initial
hemodynamic resuscitation is to restore tissue perfusion
to an adequate level and to ensure that cell metabolism and
oxygen supply return to normal levels to avoid acidosis
and consequent multiorgan dysfunction. In pregnancy;,
one further aim of initial hemodynamic resuscitation is
to improve fetal vitality [18, 19].

Empirically selected antibiotics must be initiated imme-
diately. A wide variety of pathogens has been reported to
be responsible for NSTI. The recent clinical classification
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distinguishes the following four types: type I (70-80%,
polymicrobial/synergistic) as in this case, type II (20% of
cases; usually monomicrobial), type III (Gram-negative
monomicrobial, including marine-related organisms), and
type IV (fungal) [16].

After massive debridement and repeated surgery like
in the case presented here, the patient is left with defect.
When primary closure is not possible, soft tissue recon-
struction can be considered, after the stabilization of the
patient. Usually, it’s been performed using skin grafts and
myocutaneous flaps, as in burn reconstructions. In cases
with excessively large amounts of soft tissue involvement
(> 25% body surface area), autograft reconstruction may
be restricted by the limited donor-site availability [20].
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CONCLUSION

Necrotizing soft tissue infection is a rapidly progressive,
life-threatening condition that requires early aggressive
treatment. Clinical findings on presentation are crucial
for diagnosis. It should be suspected in pregnancy and
postpartum period in cases with unusually intensive pain,
local edema, and systemic signs of infection. Postponing
treatment leads to septic shock with high mortality. The
treatment is based on “source control” principle with ag-
gressive surgical debridement, broad spectrum antibiotics,
and resuscitation. In cases such as described above, the as-
sessment of fetal vitality is relevant, demanding joint efforts
of surgeon, obstetrician, and intensive care specialists.
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Hekpotusupajyha nHpekumja mekux TKMBa Kog TpyaHULE

Munuua Hectoposuh', fopaH CraHojesuh'? Batba Meuuh’, Bpatko bpaHkosuh'? Munan Pagojkosuh'? JbumbaHa Jepemuh',

lopaH CreBaHoBMh??

'KnuHnukm ueHTap Huw, KnuHuka 3a onwTy xupyprujy, Huw, Cpbuja;
2YnneepauTet y Huwy, Meguumtckmn dpakyntet, Huw, Cpbuja;

*KnuHnyky yeHTap Huw, KnnHyka 3a nnacTnyHy n pekoHCTpyKTUBHY Xupypritjy, Hiw, Cpbuja

CAXETAK

YBop Hekpotumsupajyha nHdekumja mekux tkusa (HMT) jecte
M0 XMBOT OMACHO CTakbe Koje KapaKTepyLLe orncexHa Hekpo3a
KOXe, MOTKOXHOT MacHor TKvBa, Gacumje n muwmha. Jleyere
je XupypLIKo y3 aHTMOVOTUKE LWMPOKOT crnekTpa. MopTtanutet
je B1COK ycnep KacHor nocTtaB/batba gujarHose. HAMT je peTtka
y onwToj nonynauuju u jow peha kop TpyaHuua. Ha HUMT ce
Mopa NoCyMHbaTu KOA NepuaHanHx MHPeKLmnja, HapoumnTo y
TPyAHONY, Kao MMYHOCYMPECVBHOM CTakby.

Mpukas 6onecHuka MpuKasaH je cnyvaj ABageceTjefqHOro-
avwbe TpyaHunLe ca HUIMT koja nonasm of nepuaHasHe peruje.
Mpumrbena je y 6onHuLy y 31. Hefiesbli HEKOMMIMKOBaHe 6:1u-
3aHauke TpyAHohe, JaH HAKOH MHLM3Vje nepuaHanHor abelieca.
Ha npujemy je ctabunHux BUTaNHUX NapameTapa nperiefaHa n
of rvHekonora. Jlabopatopujckn Hanasw yKasvsanu cy Ha npu-
cycTBo nHdeKuuje. YpaheHa je jow jenHa XmpypLuKa MHTepBeH-
Lmja 1 YKIbyyeHw Cy aHTMbmoTnum wupokor cnektpa. Cnegeher
jyTpa 6onecHuLa ce xanuna Ha jak 6on y Tpoyxy. KnuHuuku Ha-

DOI: https://doi.org/10.2298/SARH160519053N

a3 je MoKa3ao ANCKPETHO LIPBEHWIIO KOXe U heHy noBehaHy
OCET/bUBOCT, Y3 NPUCYCTBO KpenuTtauuja. IHanKkoBaHa je xutHa
oriepalmja 1 MIHTPaonepaTVBHO je HaheHa MacMBHa NHbeKLVja
MeKMX TKMBa Koja Ce npy»a Ao 3ufa rpyaHor Kowa. /i3seaexe
Cy WMpOKe UHUKM3mje y3 febpuaman. bonecHuua je passuna
CeNTUYHM LOK 1 MOCSIe UHMLMjaNIHE pecycLuTaLuje rmHeKonor
je exocoHorpadckm yTBpAVIo MHTPayTeprHy CMpT 0ba nnofa v
MHAYKoBao nopohaj. Tokom HapeaHWX AaHa onLuTe CTake 6onec-
HuLie ce MoNpaBwmno. Y HEKOMKO HaBpaTa pafeH je arpecrsHm
AebpuamaH y ycnoBMMa onLuTe aHecTesuje, LWTO je A0BENO [0
Be/mKor fedeKTa npegmer TpOyLWwHor 3uaa. [IBageceT Tpy AaHa
nocne nH1UKMjanHe onepaumje JedeKT je peKOHCTPYrCcaH Ko-
puwhetbem KoXHOT rpadTa ca 3afj0BosbaBajyhivim pesyntatom.
3akrbyuak [lnjarHo3a u npexussbaBatbe HAMT 3aBuce of Bpe-
MeHa nocTaBsbatba AMjarHo3e 1 noyeTka TPeTMaHa, jep je ToK
60necTn 6p3 1 CKPUBEH.

KmbyuHe peun: HekpoTusmpajyha unoexumja; HeKpoTm3m-
pajyhu dacyumtuc; TpyaHoha
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Role of iodine in pathogenesis of thyroid disease
- Is induction of apoptosis consequence of iodine
cytotoxicity?

Ljiliana Markovi¢
University of Belgrade, School of Medicine, Institute of Pathophysiology, Belgrade, Serbia

SUMMARY

lodine is one of the best-characterized environmental factors associated with autoimmune thyroid disease
(ATD). Epidemiological studies have shown that ATD incidence has increased following the introduction
of salt iodination in the 1920s; in addition, ATD patients can improve upon iodine restriction. In animal
models such as BioBreeding/Worcester and Buffalo rats, obese chicken strain, and non-obese diabetic
H-2h4 mice, excess iodine is associated with autoimmunity. Analyses of Hashimoto thyroiditis (HT) have
shown enlarged number of apoptotic follicular cells, and the destruction is an effect of death receptor-
mediated apoptosis. Excess of iodine induces rapid apoptosis of goitrogen Wistar pretreated rats, possibly
connected with inhibition of polyamine synthesis, inhibitors of DNA fragmentation. Percentage of apop-
totic cells was statistically higher in patients with HT than in those with euthyroid goiter, with significant
increase of caspase 32. Genes for Bcl-2 and Bax proteins are under the transcriptional control of p53. In
TAD-2 cell cultures, apoptosis is p53-independed, suggesting that DNA damage is not primarily evoked
by potassium iodide (KI). High concentrations of Nal increase the proportion of apoptotic cells in FTRL5
thyroid cell line. lodide cytotoxicity is inhibited by a TPO inhibitor and is relieved with an anti-oxidant
agent. Chronic iodine excess induces apoptosis and necrosis of thyroid follicular and endothelial cells,
leading to thyroglobulin accumulation in connective tissue. lodide excess requires peroxidase enzymatic
activity to induce apoptosis. lonic iodide is not directly toxic, whereas its molecular form |, mediates the
apoptotic effect of KI.

Keywords: iodine; apoptosis; autoimmune thyroiditis

INTRODUCTION

Iodine is a necessary component of normal
thyroid hormonogenesis. It is incorporated
into tyrosine moieties of thyroglobulin (Tg) as
monoiodotyrosine and diiodotyrosine residues
that subsequently undergo an oxidative coupling
event leading to the formation of triiodothyro-
nine (T3) and thyroxine (T4) [1]. The recom-
mended daily allowance of iodine by the World
Health Organization is 150 pg for adults (medi-
an urinary iodine concentration: 100-199 pg/1)
[2, 3]. However, there is a relatively narrow in-
terval of optimal iodine intake and both iodine
deficiency and iodine excess can result in an
increased prevalence of thyroid disorders [4,
5]. Environmental iodine deficiency had been
a cause of iodine deficiency disorders for a long
time round the world. It has been substantially
reduced thanks to the implementation of pro-
grams of mandatory food iodine fortification
in numerous countries. However, while this
endeavor has led to virtual eradication in these
regions of severe iodine deficiency, it has in par-
allel resulted in an increase in the prevalence of
autoimmune thyroiditis (AIT). Meanwhile, it
has recently been noted in various parts of the
world that a decrease in iodine intake results in
a lowering of the incidence of AIT [6].
Nowadays, the average dietary iodide intake
can often exceed the recommended level [2].

Although it is usually considered to be safe
to ingest a relatively large amount of iodine
through diet, as most people are highly toler-
ant to iodine, the elderly population, pregnant
women, fetuses, neonates, and those with pre-
existing goiter or iodine deficiency are more
susceptible to excess iodine-induced disorders,
including autoimmune thyroid disease (ATD).
Thus, iodine is indeed an environmental risk
factor for the development of ATD, especially
in susceptible individuals [7].

Epidemiologic studies in humans have re-
ported an increased prevalence of thyroiditis
with the administration of supplementary di-
etary iodine [1]. In addition, different animal
models indicate that excess iodine is associat-
ed with thyroid autoimmunity. BioBreeding/
Worcester (BB/W rats), an obese chicken strain,
Buffalo rats, and non-obese diabetic (NOD)
H-2h4 mice are all prone to develop AIT after
high iodide intake [8-12]. Also, high doses of
iodide have been known to cause direct thyroid
cell injury on human thyroid follicles in vitro
[2]. In vitro, iodide is cytotoxic, inhibits cell
growth, and induces morphological changes
in thyroid cells of some species [13].

Apoptosis (or programmed cell death) is an
active process of cell self-destruction requiring
the activation of a genetic program, leading to
changes in morphology, DNA fragmentation,
and protein cross-linking [13]. Physiological
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cell death is an essential mechanism which contributes
to the growth and permanent maintenance of the human
body [14]. The apoptotic pathways are activated by physi-
ological stimuli such as environmental signals, cytokines,
and growth factors, e.g. p53, caspases 2, 3, 8, and 9, BCL-
XS and Bax [14]; they can also be induced by pathological
stimuli, radiation, and anticancer drugs [13]. However,
other mediators like B-cell lymphoma/leukemia-2 protein
(Bcl-2), Bcl-XL, are antiapoptotic [14].

The two main pathways by which apoptosis can be
initiated are (1) the mitochondrial or intrinsic apoptosis
pathway, and (2) the death receptor-mediated or extrinsic
apoptosis pathway.

(1) A number of internal stimuli cause an increase in mi-
tochondrial membrane permeability. These different stress-
ors are recognized by several intracellular proteins that send
the signal to the mitochondria, ending in mitochondrial out-
er membrane permeabilization (MOMP). MOMP is most
commonly mediated via a variety of protein-membrane and
protein—protein interactions of the B-cell lymphoma-2 pro-
tein (BCL-2) family. Following apoptotic stimuli, members
of BCL-2 family (BAX and BAK) activate and insert into the
outer mitochondrial membrane to cause the release of cyto-
chrome c and other mitochondrial proteins. Subsequently, in
the cytosol, cytochrome c interacts with apoptosis protease-
activating factor 1 (Apaf-1), and forms a complex recog-
nized as the apoptosome. The apoptosome, a multi-protein
platform comprising a seven-spoke ring-shaped complex,
leads to activation of initiator caspase (usually caspase-9),
which in turn activates executioner caspase-3 and initiates
a caspase cascade, which eventually leads to the demolition
of the cell [15]. Mitochondria-mediated apoptosis may be
caspase-independent and it is mediated through apoptosis-
inducing factor (AIF) 3 and endonuclease G [16].

(2) Apoptosis can be instigated through oligomerization of
death receptors like Fas, TNFR, DR3, TRAIL-R4, and TRAIL-
R5 after associating with their corresponding ligands. This
oligomerization further leads to the employment of adaptor
proteins and stimulation of caspase cascades. Preliminary
stimulation of caspase-8 triggers apoptosis in two ways: it
can directly cleave and initiate caspase-3, or it can cleave BH3
interacting domain death agonist (Bid), a proapoptotic Bcl-
2 family member. This cleaved (or truncated) bid (tBid) is
relocated to mitochondria, stimulating cytochrome c release,
consecutively provoking caspases-9 and caspase-3, which
eventually leads to DNA fragmentation and cell death [14].

In the past decade, it has become apparent that immune
mediated cell death in a number of autoimmune endocrine
diseases is due to the induction of apoptosis in target organ
cells. This has been conclusively demonstrated for thyroid
follicular cells in Hashimoto’s (destructive autoimmune)
thyroiditis, but the mechanisms underlying this cell death
have not been made clear [17].

APOPTOSIS AND AUTOIMMUNE THYROID DISEASE

Autoimmune thyroiditis, also known as Hashimoto’s thy-
roiditis (HT), is an organ-specific autoimmune disorder,
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characterized by infiltration of the thyroid gland by in-
flammatory cells, often followed by hypothyroidism due
to destruction of the thyroid follicles and eventual fibrous
replacement of the parenchymal tissue. Autoantibodies to
thyroid-specific antigens also develop [18]. In AIT, lym-
phocytic infiltration and thyroid follicular cells apoptosis
are important for the self-destructive process [19]. Thyroid
gland immunohistochemical analysis in HT has shown a
large number of apoptotic follicular cells, mostly in the pe-
riphery of lymphocyte infiltrates [20]; furthermore, in HT,
caspase-3 and caspase-8 are upregulated and activated [21].
Thyrocyte destruction in HT might be a consequence of
inadequate expression of Fas or TRAIL and reduced Bcl-2
induced by cytokines released from infiltrated lymphocytes
[20]. Analysis of cytokine expression in ATD has shown,
with a few exceptions, a prevalence of TH1 cytokines in HT.
THI cells secrete IFN-y and other cytokines that are asso-
ciated with inflammation and cell-mediated immune re-
sponse. IFN-y treatment increases caspase-3 and caspase-8
expression and primes HT thyrocytes for CD95-mediated
destruction [21]. In addition, some in vitro investigations
have shown that low concentrations of TSH induce apop-
tosis and that TSH can prevent Fas-mediated apoptosis
in HT. Nevertheless, some evidence suggests thyroid cell
destruction in autoimmune hypothyroidism is dependent
on T-cell-mediated cytotoxicity with the likely additional
effect of death receptor-mediated apoptosis [20].

In addition, we performed this study in order to deter-
mine the role of apoptosis in the pathogenesis of lympho-
cytic thyroiditis (LT) and the existence of difference be-
tween HT and LT. We evaluated the apoptosis by in situ cell
death detection TUNEL assay and the expression of Bcl-2
and Bax by immunohistochemistry in thyroid tissues from
patient with HT and LT. Patients with euthyroid goiter
served as a control group. We found that apoptosis of thy-
rocytes in HT and LT was statistically significantly higher
than that in euthyroid goiter. Therefore, we concluded that
apoptosis represents one of significant mechanisms in the
pathogenesis of both HT and LT [22].

IODINE EXCESS AND THYROID DISEASE

Although the mechanisms are not fully elucidated, excess of
iodine is a well-recognized environmental factor for ATD
in autoimmune-prone individuals, particularly for AIT [7].

In animal studies it was shown that high doses of iodine
induce thyrocyte injury in both the wild-type and obese
strain that has a genetic background prone to spontane-
ous AIT. However, significant and sustained lymphocytic
infiltration composed of CD4* T-cells, CD8* T-cells, B-
cells, and macrophages was only observed in obese-strain
chickens following iodine-induced cell injury. Pre-treat-
ment with the antioxidant drug completely prevented both
thyrocyte injury and the following lymphocytic infiltration
induced by iodine. This study suggests that iodine excess
can induce oxidative stress-related thyrocyte injury in in-
dividuals, although whether this cell injury leads to lym-
phocytic infiltration will depend on the additional effects
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of genetic factors [7]. Interestingly, in a recent study, we
noticed mild LT in the thyroid section from wild-type rats
receiving potassium iodide (KI) [23]. This LT was charac-
terized by diffuse mononuclear cell infiltration with lym-
phocytes and just a few plasma cells in the follicles and in
the spaces between the follicles, with the destruction of
gland acini and connective tissue proliferation.

Also, in one of our studies, we analyzed the histological
changes of the thyroid gland after the administration of dif-
ferent doses of KI in a Wistar rat animal model. We revealed
that the thyroid gland architecture was seriously damaged
after the administration of KI. We compared the intensity
of histological changes between rats from the Wistar strain
that were treated with a low (LKI) and with a high iodine
dose (HKI), while untreated non-immunized animals served
as controls. The difference between them was statistically
significant. Comparing controls and the group treated with
LKI, a statistically highly significant difference was found,
which was also the case with the group treated with HKI.
However, a test revealed no statistically significant differences
in animals treated with different doses of KI. The same paper
proves iodine induces cell necrosis and inflammation in non-
immunized animals without genetic susceptibility. Therefore,
this is, in fact, a new experimental model of LT [24].

Several underlying mechanisms may explain how iodine
induces AIT. Intake of large iodine quantities results in its
increased incorporation into the Tg molecule. This highly
iodinated Tg is characterized by alterations in its stereo-
chemical conformation. The modifications that occur in Tg
structure can change its properties, leading to loss of anti-
genic epitopes and to the creation of novel, iodine-containing
ones. New antigenic determinants may be created by tyrosine
iodination at critical points within the Tg molecule. When
presented to T and/or B lymphocytes, these new determi-
nants exhibit an increased affinity for the T-cell receptor or
the MHC-presenting molecule on antigen-presenting cells
(APCs). This may consequently enhance the Tg presentation
by APCs and lead to specific T lymphocyte activation, there-
by initiating the autoimmune process. Excessive iodination of
Tg can thus heighten its immunogenic potential compared
with Tg containing fewer iodine atoms. Another suggested
mechanism is direct iodine toxicity to thyrocytes, possibly
through induction of oxidative stress. Excessive amounts of
iodine may comprise a direct threat for thyrocytes. TPO rap-
idly oxidizes excessive amounts of iodine in the hyperplastic
thyrocytes and generates oxidative intermediates of iodine.
These oxidative elements are highly reactive and able to bind
to proteins, nucleic acids and membrane lipids, forming io-
docompounds which damage thyroid cell and mitochondrial
membrane integrity. Oxidative stress caused by the genera-
tion of free radicals can also lead to thyroid cell necrosis,
while autoantigens may be released [25].

IODINE EXCESS AND THYROID CELLS APOPTOSIS
The iodide-induced cytotoxic effect on rat thyrocytes
included necrotic and apoptotic features, indicating the

involvement of a controlled process of cell death [13].

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):309-314

An in vitro study by Vitale et al. [13] of immortalized
thyroid cell line (TAD-2) treated with KI demonstrates that
human thyroid follicular cells react to an excess of iodide
activating a cell suicide program. Similar sensitivity to KI
excess was shown by thyroid primary cultures, whereas cells
of non-thyroid origin were resistant, indicating that iodide
cytotoxicity is tissue specific [13]. In line with these results,
Smerdely et al. [26] demonstrated that high concentrations
of Nal increase the proportion of cells undergoing apoptosis
in FTRLS5 thyroid cell line. Golstein and Dumont [27] con-
firmed that iodide induces apoptosis in the FTRL-5 cell line,
but they also noticed necrosis. In the same article, iodide
cytotoxicity was inhibited by a thyroid peroxidase inhibi-
tor and was relieved with an anti-oxidant agent, indicating
involvement of reactive oxygen species (ROS) in iodine-
induced thyroid cell apoptosis. In contrast, dog thyrocytes
in primary culture were not sensitive to iodide [27].

However, Kosti¢ et al. [28] failed to demonstrate KI-
induced apoptosis in primary human thyroid cells, and
Pitsiavas et al. [29] did not demonstrate apoptosis on elec-
tron microscopy nether in Wistar rats’ nor in BB/W rats’
thyroid gland treated with iodide water. Nevertheless, one
recent study sustained findings made by Vitale et al. [30]
demonstrating KI-induced thyroid cell apoptosis in hu-
man thyroid follicular cells in vitro (Nthy-ori 3-1 cells).
Furthermore, Gao et al. [31] demonstrated that excess
iodine intake induces thyroid cell apoptosis in Wistar rat
animal model, and one in vivo study on healthy Wistar rats
showed that long term excessive iodine exposure promoted
apoptosis of thyrocytes through the ROS pathway. This
effect was reversible with iodine restriction. Interestingly,
this treatment had no influence on either serum levels of
TSH and FT-4 or the expression of Bcl-2 and Bax [32].
Genes for Bcl-2 and Bax proteins are known to be under
the transcriptional control of p53. According to the re-
sults by Vitale et al [13], apoptosis in TAD-2 cell cultures
is also p53-independent, suggesting that DNA damage is
not a primary event evoked by KI. In the same study they
show that this type of apoptosis is a process independent
of protein synthesis. One of the Bcl-2 family members,
Bad, does not require neosynthesis to regulate apoptosis,
because its activity is regulated at the posttranscriptional
level. Therefore, they propose that factors altered by KI ex-
cess might trigger apoptosis at a posttranscriptional level.

Basalaeva and al. [33] have demonstrated a significant
increase of caspase-32 concentration in the thyroid gland
from inbred female rats of a local laboratory strain, after
single iodide dose of 8 pg/100 g. This data suggest iodide
is inducing caspase dependent apoptosis in thyroid.

Iodide excess requires peroxidase enzymatic activity to
induce apoptosis. Ionic iodide is not directly toxic for the
follicular cell, whereas its molecular form I, produced by
TPO oxidation, mediates the apoptotic effect of KI excess
[13, 34]. It is demonstrated that molecular iodine excess
induces apoptosis in thyrocytes through formation of free
oxygen radicals that induce mitochondrial damage and
cytochrome c release [35].

Iodine is taken up by the thyrocytes, organified, and
inserted into Tg molecules through the enzymatic action
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of thyroperoxidase. In doing so, generation of ROS occurs,
such as superoxide anion and hydrogen peroxide (H,0,),
which works as a donor of oxidative equivalents for thy-
roperoxidase [36]. Low H,O, concentrations induce apop-
tosis in various cell types, including pig thyrocytes [37],
which once more indicate that iodine-induced oxidative
stress might be involved in thyroid apoptosis.

L, is a highly reactive molecule, able to react with proteins,
lipids, and nucleic acids to form iodocompounds. Differ-
ent types of iodolipids are produced when iodide binds to
membrane lipids, and this could determine the loss of cell
and mitochondrial membrane integrity with the generation
of ROS and peroxidation of lipids [13]. One of them, delta-
iodolactone (i.e., 5-iodo-delta lactone) of arachidonic acid
(IL-d), was demonstrated by electron microscopy to induce
apoptosis in porcine thyroid follicles ex vivo in a three-dimen-
sional tissue culture. Interestingly, the induction of apoptosis
was lowered by pre-incubating human thyroid follicles with
low concentrations of selenium, which induced glutathione
peroxidase activity. This is one more piece of evidence that the
induction of apoptosis is mediated by free oxygen radicals in
mitochondria [34]. Furthermore, IL-d has the goiter inhibi-
tory activity due to the inhibition of cell proliferation and the
transient stimulation of apoptosis. Interestingly, apoptosis in
this case does not involve oxidative stress [38].

Another important iodolipid is 2-iodohexadecanal (2-
IHDA), a compound proposed to be responsible for the
Wolff-Chaikoff effect [39]. An increase in Bax/Bcl-2 ratio,
in the percentage of apoptotic cells and caspase-3, activ-
ity was observed on FRTL-5 thyroid cell line treated with
2-THDA. Activation of the caspase-3 pathway is a hallmark
of apoptosis [40].

It was shown that excess iodine could induce apoptosis
in the thyroid gland of goitrogen Wistar pretreated rats.
This effect is very rapid and possibly connected with in-
hibition of polyamine synthesis, which are potent inhibi-
tors of oligonucleosomal DNA fragmentation [41]. In line
with this results, Boechat et al. [42] found higher levels of
FasL expression, in NOD mice with methimazole-induced
goiter after the administration of KI in animals sacrificed
four days after the administration [42].

Some authors consider that follicular cell injury, apoptosis,
and necrosis precede lymphocytic infiltration in the thyroid
gland and they are considered the initial events in, and pre-
requisites for, the development of iodine-induced AIT [7].

We have previously shown that percentage of cells under-
going apoptosis was statistically higher in patients with HT
than in those with euthyroid goiter [43]. In addition, we have
shown enhanced expression of Bax pro-apoptotic proteins
in the Wistar rat experimental model of thyroiditis induced
by administration of different doses of KI, which can be
regarded as a model of HT. These findings indicate the roll
of apoptosis in the pathogenesis of LT in Wistar rats [44].

Recent studies in endogenous settings have demonstrated
key roles for CIDEC (also known as fat-specific protein 27,
or Fsp27) in energy metabolism. CIDEC was reported to
induce apoptosis via the mitochondrial pathway through the
cleavage of caspases-3, -7, and -9, and release of cytochrome
¢ from mitochondria [41]. Swist et al. [45] demonstrated

‘ DOI: https://doi.org/10.2298/SARH160122093M

Markovi¢ L.

that high levels of iodine increased mRNA and protein lev-
els of CIDEC in thyroiditis-prone BBdp rats. The apoptotic
mechanism of Fsp27, which involves caspase-9 and mito-
chondrial cytochrome ¢, requires 174-192 amino acids of
its CIDEC domain. Ectopic expression of Fsp27 induces
enlarged lipid droplets in multiple human cell lines, which is
indicative that its mechanism involves ubiquitously present,
rather than adipocyte-specific, cellular machinery, and pro-
motion of lipid droplet formation in HeLa cells via culture
in exogenous oleic acid offsets Fsp27-mediated apoptosis.
[46]. Although there is also evidence that CIDEC-induced
apoptosis is dependent on activation of caspase-8, but in-
dependent on Fas-associated protein with death domain
(FADD) [47]. Nevertheless, iodine doesn’t have this effect
in thyroiditis-resistant BBc rats [45]. These results suggest
that iodine induces apoptosis in thyroiditis-prone animals.

Cultured thyrocytes, from NOD.H2h4 mice prone to
develop AIT after high iodide intake, exposed to low Nal
concentrations in vitro, are more susceptible to apopto-
sis compared to thyrocytes from CBA/] mice, which are
resistant to iodide-accelerated spontaneous AIT. Expla-
nation possibly lies in a fact that Nal intake upregulates
the expression of 22 genes involved in ROS metabolism
and/or antioxidant function in CBA/]J thyrocytes, whereas
only two of these genes were upregulated in NOD.H2h4
thyrocytes. The results demonstrate that an impaired con-
trol of oxidative stress mechanisms is associated with the
observed high susceptibility of NOD.H2h4 thyrocytes to
Nal-mediated apoptosis [48]. Iodine induced apoptosis in
AIT might be through mechanisms that involve the activa-
tion of the BH3-interacting domain death agonist (BID)
proapoptotic protein. BID is a proapoptotic Bcl-2 family
member that functions as a bridge molecule between two
classic apoptotic pathways, cell death receptors and mito-
chondrial elements, to augment apoptotic signaling. It was
demonstrated that the increasing BID expression specifi-
cally in the thyroid gland in CBA/J (H-2 k) mice does not
cause AIT. However, same strains of mice with thyroid-
specific BID over-expression that were given iodine water
are at high risk of developing AIT [49].

A number of apoptosis signaling pathways, includ-
ing Fas ligand and tumor necrosis factor (TNF)-related
apoptosis, inducing ligand (TRAIL), are thought to be
implicated in destructive thyroiditis [6]. Excessive iodine
could induce TRAIL and DR5 abnormal expression in
the thyroid gland. Furthermore, one study suggests that
TRAIL band with DR5 promotes follicular cells apoptosis,
thus mediating thyroid destruction in experimental AIT
in NOD mice [19].

Amiodarone, a potent antiarrhythmic drug containing
two iodine atoms per molecule, may induce either hypo- or
hyperthyroidism [13]. Rats receiving amiodarone expressed
hypothyroidism with specific ultra-structural features of
necrosis and apoptosis of the thyroid gland. Amiodarone
induces thyroiditis that might be a form of endoplasmatic
reticulum storage disease. This could be explained by ex-
cess iodide, from amiodarone or its metabolites, resulting in
heavily iodinated proteins such as thyroglobulin and other
polypeptides, which cannot be processed, folded, or trans-
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ported to appropriate sites. Disruption in protein production
may prevent synthesis of apoptosis inhibitors such as Bcl-2,
or it may result in loss of essential proteins involved in cel-
lular homeostasis, leading to cellular death [29].

Some studies indicate that amiodarone and its metabo-
lite DEA (desethylamiodarone) induce apoptosis in thy-
roid and non-thyroid cells through an iodine-independent
mechanism. Apoptosis induced by amiodarone and its
main metabolite DEA is not mediated by modulation of
p53, Bcl-2, Bcl-XL, or Bax protein expression and does not
involve the generation of free radicals, whereas it induces
the release of mitochondrial cytochrome c into the cytosol
[50]. Since there is evidence that iodine induces apopto-
sis in thyrocytes, it remains to be resolved if apoptosis in
amiodarone-induced hypothyroidism is iodine-induced
or a result of direct drug cytotoxicity [13, 28].

Also, iodine can induce apoptosis in some non-thyroid
tissues. Iodine excess increases the apoptosis rate in rat
aorta endothelial cells that were cultured with iodide ion
for 48 hours. Iodine also reduces the activity of superoxide
dismutase, glutathione peroxidase, and concentrations of
glutathione, suggesting that excessive exposure to iodine
increases oxidative stress [51]. Furthermore, it has been
shown experimentally that IL-d is able to trigger apoptosis
in various cancer cell lines, including thyroid cancer and
breast cancer [39]. Epidemiological studies have shown that
sufficient iodine supply can prevent the development of
thyroid cancer. Iodine can induce mitochondrial-mediated
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apoptosis in three different types of thyroid cancer cells.
Thus, iodine-induced apoptosis may be the key mechanism
that contributes to the prevention of thyroid cancer [52]. In
addition, iodine induces apoptosis in cultured human breast
cancer cell lines, namely MCF-7, MDA-MB-453, ZR-75-1,
and T-47D. In MCEF-7 cells, iodine treatment activates a
caspase-independent and mitochondria-mediated apoptotic
pathway. An interesting fact is that iodine treatment leads
to a decrease in cellular ROS in MCF-7 after 24 hours [16].

CONCLUSION

An interesting question whether iodide itself displays cy-
totoxic effects on thyroid cells in the human thyroid gland
and on experimental models, or its cytotoxicity represents
an apoptotic phenomenon, still remains to be completely
elucidated.
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Ynora joaa y natoreHe3u 6onectu wrutacte xaesge: [a nu je anontosa y
LUTUTACTOj }KNe34M Y3pOKOBaHa LUTOTOKCcMYHOWhy joaa?

JburbaHa Mapkosuh

YHuBep3uteT y beorpagy, MeguuuHcku dakyntet, IHcTuTyT 3a natonolwuky ¢usnonorujy, beorpag, Cpouja

CAXETAK

Jop je jenaH of Hajno3HaTUjVX er30oreHnxX eTnosoLWwKKX dakTopa
NnoBe3aH ca ayTorMyHUM TupouguTcom (AT). Enngemmonolwu-
Ke CTyAuje Cy nokasase fa je nHumgeHumja AT nopacna HakoH
yBoDhetba joaupatba conv 1920. roaumHe. Takobhe, cTake ocoba
Koje 6onyjy oa AT ce MOXKe NOMpPaBUTU CMakeHeM YHOCa jofia.
Ha »mBoTUHCKM MoAenuMa Kao LWTo cy biobreeding/worcester
u buffalo nayosu, nunnhu rojasHor coja, kao 1 muwesu NOD.H-
2h4, nokasaHa je NoBe3aHOCT BULLKa jofa ca ayToumyHowhy. Y
XawwumotoBom TUpomnauTrcy (XT) noehaH je 6poj anontotny-
Hux ponmkynapHux henwja y »xne3gu. Buwak joga y3pokyje 6p3y
anonTo3y y CTPYMM wistar NaLoBa, WTO je MOXAa NOACTaKHYTO
KoUereM CMHTEe3e NnosiMamiHa, uHxnoutopa JHK dparmeHTa-
uuje. NMpoueHat henwvja y anonTo3m je cTaTUCTUYKK 3HaYajHO
Behn y XT Hero y eyTMponaHoj cTpymu. JeiHOKpaTHO AaBarbe

‘ DOI: https://doi.org/10.2298/SARH160122093M

jona poseno je fo noeehatba Kacnase 32 y WITUTACTOj >KNe3au.
leHn Bcl2 v Bax cy nop TpaHCKPUMLMCKOM KOHTPooM p53. Y
TAD 2 hienvjckmm KynTypama TYpeoLiTa arnonTo3a je p53 He3a-
BUCHa, 13 yera npownsunasu ga [HK owtehetbe Hrije npuMapHo
y3pOoKoBaHO Kanujym-joguaom (KJ). Bucoke koHueHTpaLmje Ha-
Tpujym-joguaa (NaJ) nosehaBajy npoueHat henuja y anontosu
y FTRL5 henwujckoj nuHuju Tupeoyuta. LIntotokcnuHocT joga
je cnpeueHa nHxn6rTopom TPO, a cnabm NPUMEHOM aHTUOK-
CMAAHCHOT areHca. XpOHUYHM BHLLIAK jOAA Y3POKYje anonTo3y
1 HeKpo3y bonrKynapHux n eHgoTenHux henwja, Te ce oHaa
y BE3MBHOM TKMBY Haromuiaea TupeornobynuH. Buiwak joga
MOACTNYe aKTUBHOCT MepoKcMaase y MHAYKLUMj1 anonTo3a. JoH
jon Hje AMPEKTHO TOKCMYaH, [1OK je MONeKyNCKy 06nmK J, me-
Avjatop anonTotckor epekTa KJ.

KrbyuHe peun: jog; anontosa; ayTOMMYHV TUPEOUANTIC
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Dragoljub (Bata) Adamov (1927-1996) - The first
pacemaker implantation in Serbia

Sinisa U. Pavlovi¢

Clinical Center of Serbia, Pacemaker Center, Belgrade, Serbia;
University of Belgrade, School of Medicine, Belgrade, Serbia

SUMMARY

It has been over half a century since the implementation of pacemaker therapy in our country and the
region. The first successful implantation of a pacemaker in former Yugoslavia and in Serbia took place
on September 16, 1965 in “Dr. Dragisa Misovi¢” Clinical Hospital Centre, and this operation, with a team
of doctors of the institution, was performed by surgeon Dragoljub (Bata) Adamov (1927-1996). The first
permanent pacemaker implantation was with epicardial leads with thoracotomy approach. The patient
was operated on under general anesthesia, administered by anesthesiologist Predrag Lalevi¢ (1927-),
and Dr. Adamov was assisted by Dr. Misa Albrecht (1933-) and Dr. Milan Dragovic¢ (1933-2009).

Although pacemaker therapy has since been widely proven and confirmed, it is necessary to remember
the pioneers who introduced this kind of therapy to the region, as they deserve a distinguished place

in the history of medicine in Serbia.

Keywords: pacemaker; first implantation; history of medicine

INTRODUCTION

It has been over half a century since the imple-
mentation of pacemaker therapy in our coun-
try and the region. Today, in this area, the Na-
tional Reference Center, “Prof. Dr. Milan Bane
DPordevi¢” Pacemaker Center of the Clinical
Center of Serbia epitomizes the highest level of
application of this type of therapy. Pacemaker
Center of the Clinical Center of Serbia bears
the name of Professor Milan (Bane) Dordevié¢
(1933-1993), the founder of this center, who
established the standards for the use of pace-
maker therapy and contributed immensely in
its development and implementation [1].

However, it should be emphasized that the
first successful implantation of a pacemaker in
former Yugoslavia, and in Serbia, took place on
September 16, 1965 at “Dr. Dragisa Misovi¢”
Clinical Hospital Centre, and that operation,
with a team of doctors of the institution, was
performed by surgeon Dragoljub (Bata) Ad-
amov (1927-1996) (Figure 1).

At the time, in Novi Sad, Serbia, Dr. Ivan
Fajgelj (1919-2002) tried to save a patient with
a complete atrioventricular block by connect-
ing an electrode attached to the heart muscle
with a low-voltage power source, a triggering
switch being an ordinary musical metronome.
Unfortunately, there are no precise data about
this endeavor, which would be welcome, if for
no other reason, as an illustration of doctoral
inventiveness in solving the problem of life-
threatening bradycardia.

Dragoljub Adamov was born in Kikinda,
where he finished elementary school and be-
gan his high school education. When he was 14,

Figure 1. Dr. Dragoljub (Bata) Adamov

he was arrested together with his father, Rada,
by the collaborationist government police and
brought to Topovske Supe (Cannon Sheds in
Serbian) in Kragujevac on October 21, 1941.
The total number of hostages that were arrest-
ed amounted to around 6,000. The shooting of
hostages began on October 21 at seven oclock
in the morning. Initially, German soldiers exe-
cuted 2,301 persons, as a reprisal for the 10 dead
and 26 wounded German soldiers. Immediately
afterwards, they executed another 500, since in
the struggle that arose while people were being
rounded up and taken away to be shot, another
five German soldiers got killed. Two hundred
and fifty hostages were kept in reserve for ex-
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Figure 2. Dr. Adamov in the operating room during surgery

ecution, in case of riots in the city [2]. Among people who
got released were Rada Adamov and his son Dragoljub, by
pure chance. It should be noted that Dragoljub’s parents,
Nadezda and Rada, were teachers of history and geography,
respectively, at the Kragujevac High School at the time.
After the war, Dragoljub Adamov began his medical
studies, which ended in 1952 at the School of Medicine
of Belgrade University. As a student he was interested in
endoscopic procedures and began to work on them at the
Military Medical Academy. He specialized surgery in Bel-
grade, after which he started working at the Bezanijska
Kosa Hospital, predominantly as a thoracic surgeon.
Then he went on to the United States for a one-year
training with Dr. Paul W. Sanger (1907-1968) in Charlotte,
North Carolina, at the hospital which now bears the name
of Dr. Sanger (Sanger Heart & Vascular Institute). After his
training with Dr. Sanger, with whom he remained close
friends, he continued his professional training at the Karo-
linska Hospital in Stockholm, Sweden, where he worked
with Dr. Viking Bjork (1918-2009); his training was con-
tinued with Dr. Libor Hejhal (1924-1979) in Prague, then
Czechoslovakia, where he studied in the field of vascular
surgery [3]. During his training at the Karolinska Hospital,
he had the opportunity to get acquainted with the concept
of implantation of a whole pacemaker in the human body.
In 1958, at this hospital, Dr. Ake Senning (1915-2000) suc-
cessfully implanted the first pacemaker to patient Arne H.

‘ DOI: https://doi.org/10.2298/SARH171122098P
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W. Larsson (1915-2001). The pacemaker was designed by
engineer Rune Elmquist (1906-1996) [4].

After returning from professional surgical training, Dr.
Adamov went to “Dr. Dragisa Misovi¢” Hospital in Belgrade.
This hospital was founded in 1952 and had a department of
general surgery, but very quickly specific groups of patho-
logical conditions began to dictate further development of
vascular, pulmonary, and cardiac surgery (application of hy-
pothermia was made possible for the first time). It was the
dominant motive for young surgeons to continue improving
in exactly these areas [5]. The first complex cardiovascular
surgery at this hospital was performed by Ivo Popovic Dani
(1915-1986), and Dragoljub (Bata) Adamov [5].

In his later career, Dr. Adamov made great efforts to
define and establish the Department of Thoracic and Vas-
cular Surgery, as the first independent Center for Vascular
Surgery in our country, which was realized in 1970. During
the first several years, this department was headed by Dr.
Adamov, with his primacy in cardiac pacing, but he focused
his interest on the problems of vascular surgery, and made
great efforts in allocating resources for founding a special
hospital for vascular surgery and training of its staff. The
1970s began and ended with the construction of a new hos-
pital building in Dedinje, a part of Belgrade, which became
operational in October 1977 under the name of Department
of Cardiovascular Surgery, what is today Dedinje Institute
for Cardiovascular Diseases. Its first director was Dr. Ad-
amov. The Department of Vascular Surgery was led by chief
physician Miodrag Jevremovi¢, and the Service of Cardiac
Surgery by Professor Mihajlo Vucini¢ (1932-2004) [5].

In 1986, Dr. Adamov’s illness forced him into early re-
tirement, and he died in 1996.

FIRST PACEMAKER IMPLANTATION

In 1965, Dr. Adamov implanted the first permanent pace-
maker with epicardial leads with thoracotomy approach
(Figure 2).

This first implantation occurred on September 16,
1965 (hospital protocol number 1281, operations’ proto-
col sequence number 1002) (Figure 3). The patient was
operated on under general anesthesia, which was admin-
istered by anesthesiologist Predrag Lalevi¢ (1927-), and
Dr. Adamov was assisted by Dr. Misa Albrecht (1933-)
and Dr. Milan Dragovi¢ (1933-2009). Scrub nurse was
Nada. Patient K.D., born in 1904, was operated on due to
complete heart block.

The protocol is a description of the entire procedure,
so it contains the following (the copy written into the pro-
tocol) (Figure 4):

Implantation of a pacemaker

Type: Permanent subcutaneous subepicardial automati-
cal pacemaker-battery, made by Electrodyne' company, pro-
duced in June 1965. Impulse rhythm of 70 bpm.

! Pacemaker company Elctrodyne from the US was producing
pacemakers at the time; subsequently it was sold to Becton Dick-
inson Company, which stopped pacemaker production in 1971.

Srp Arh Celok Lek. 2017 May-Jun;145(5-6):315-318
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Figure 3. Part of the hospital protocol with the above diagnosis of the patient and the team that took part in the first pacemaker implantation

I__

Figure 4. Page of the original protocol with the description of the
entire procedure of the first pacemaker implantation

In the dorsal position, a set of skin electrodes of an alarm
pacemaker by American Optical Co.” was set - I to the right,
II left parasternal, 111 left in the second i.c.s. (intercostal
space — author’s note).

ECG monitored on two oscilloscopes, registered on a
Hellige printer.

Skin of the left half of the thorax cleaned and disinfected.
Operative area draped.

During preparations, cardiac arrest for a period of a few
minutes, controlled by an external pacemaker. After the op-
erative field is prepared, the second arrest ensues. The chest
opened by anterolateral incision in the fourth i.c.s. Lungs in

? American Optical Company (AO) from Southbridge (Mas-
sachusetts, USA), was founded in the 19th century; in the 1960s it
began to produce equipment related to cardiology, which is linked
to the arrival of engineer Berkovi¢ (Barouh Vojtec Berkovits,
1926-2012). He constructed defibrillators and first pacemakers
“on demand,” which was not enough for commercial success in
the beginning.
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light adhesions. Opening the pericardium. Idioventricular
rhythm spontaneously established after cardiac massage, but
arrest ensues again. Thus, two needle electrodes immedi-
ately placed subepicardially, the left ventricle connected with
Amer. Optical external pacemaker. Having secured pacing
in this way, the implantation of a permanent pacemaker
started. The generator sewn into a Teflon mesh bag and
placed subcutaneously in the upper third of the left muscu-
lus rectus abdominals. The cable from the generator with
a needle electrode administered through the subcutaneous
tunnel and in the intercostal space in the thorax. The cable
implemented in the form of a wide arc through the large pul-
monary interlobar posteriot, the ends of the electrodes with
needles placed intramurally into the left ventricle, sewn onto
the epicardium, where cable loops are held in place by su-
tures. Automatic pacing rhythm of 70 bpm established, good
systolic volume, temporary electrodes removed. Preparation
of the left n. phrenicus, it is moved to the front mediastinum,
where lightly fixed. No induction of phrenic nerve stimula-
tion and diaphragm stimulation. Pericardium incompletely
closed. Underwater drainage in the costo-diaphragmal sinus.
Thoracotomy closed in three layers, the skin sutured.

Condition of patient satisfactory. Spontaneous breathing,
BP normal, excellent color, transferred to the ICU.

The operation was successful, and the patient survived
for the next several years without significant complications
and disorders. However, according to Professor Lalevi¢,
the whole story has a tragic outcome - the patient com-
mitted suicide, afraid that because of the pacemaker he
would not be able to die [10]. Documents confirming this
outcome do not exist, but this is what Dr. Adamov said in
a conversation with Professor Lalevi¢ about the sad fate
of the first patient with an implanted pacemaker in the
history of Serbian medicine.

CONCLUSION
Dr. Adamov has left a large and significant trace in surgery
in general, and will be remembered as a pioneer and the

first doctor who implanted a permanent pacemaker, not
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only in Serbia, but also in this part of Europe. Thus began
the era of application of pacing in our country.

Although pacemaker therapy has since been widely
proven and confirmed, it is necessary to remember the
pioneers who introduced this kind of therapy to the re-
gion, as they deserve a distinguished place in the history of
medicine in Serbia. The desire and intention of the author
of this review was to remind all of us of it.
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Aparosy6 bata Agamos (1927-1996) — npBa yrpagra nejcmejkepa y Cpbuju

Cunuwwa Y. Masnosuh

KnuHnukn yeHTap Cpbuje, Mejcmejkep LeHTap, beorpag, Cpbuja;
YHuBep3uTteT y beorpagy, MeauuuHckun dakyntet, beorpag, Cpbuja

CAXETAK

poTekno je Nnpeko nona Beka of noyetaka NpuMeHe nejcmej-
Kep Tepanuje y Hawoj 3emsbu. [1pBa, ycneluHa yrpagta nejcmej-
Kepa y 6usLioj Jyrocnasuju, na Tume n'y Cpbuju, yunmeHa je
16. centembpa 1965. y 6onHuum ,Ap Aparunwa Muwosuh” y
Beorpapay, a onepauujy je, 3ajeaHo ca TMMOM nekapa oBe 601-
HULie, M3BPLUMO XMPYpT, NpuMapujyc ap [parosby6 bata Ajamos
(1927-1996). MpBa yrpaama nejcmejkepa je yumreHa npucTy-
NMOM TOPAKOTOMUjOM Ca MPUMEHOM eNUKapAWjanHmX enekTpoa.

DOI: https://doi.org/10.2298/SARH171122098P

lMaumjeHT je onepucaH y ycnoBrMa OMnLITe aHecTesuje, Kojy je
BOAVO aHecTesuonor ap Mpegpar Jlanesuh (1927-), a acuc-
Tpanu cy ap Muwa An6pext (1933-) n ap Munan [iparosuh
(1933-2009).

[MprmeHa nejcmejkep Tepanuje KacHuje je WMPOKO NpUMerbn-
BaHa, aNi HEOMXOAHO je MOACETUTM Ha MUOHUPE NPUMEHE OBe
BPCTe Tepanvije y OBOM PErVIOHY, jep Cy OHY CBOjIM MECTOM Y C-
TOPUj1 CPIICKE MeAVLIMHE TaKBY Nax by 3aCUTYPHO U 3aCTTy KU
KrbyuHe peun: nejcmejkep; NpBa yrpagHa; NCtopuja MeguLmHe
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ERRATUM

Doppler changes as the earliest parameter in fetal surveillance to detect
fetal compromise in intrauterine growth-restricted fetuses: Erratum

In the article that appeared on pages 69-73 of the January-February 2016 issue of the Serbian
Archives of Medicine (“Srpski arhiv za celokupno lekarstvo”; Srp Arh Celok Lek. 2016 Jan-Feb;
144(1-2):69-73; doi: 10.2298/SARH1602069B), there is an inaccuracy regarding the stated authors
of the article (Saloni Bansal, Deepika Deka, Vatsla Dhadwal, Rajiv Mahendru); the authors should
be in fact listed in the following manner: Saloni Bansal, Dipika Deka, Vatsla Dadhwal, Neeta
Singh, Smriti Hari. The authors, as well as the publisher, regret this error.

* %%

MpomeHe Ha gonnepy Kao HajpaHuju NoKasarte/b y npahewy ¢etyca 3a
YCTaHOB/baBak€ YrPOoXKeHOCTU NN0A0BA C MHTPAYTEPYCHUM 3acTOjem Y
pacty: Erratum

Y 4maHKy Koju je 06jaB/beH Ha cTpaHaMa 69-73 y janyapcko-¢ebpyapckoj cBeciu n3 2016.
rofMHe yacomyca ,,CpIicky apxuB 3a 1e/1oKynHo nekapcTBo (Srp Arh Celok Lek. 2016 Jan-Feb;
144(1-2):69-73; doi: 10.2298/SARH1602069B) mocToju HETaYHOCT Y Be3M ca ayTopuMa paja
(Canonu bancan, Junuka Jlexa, Barcna [Ixagsan, Payus MaxeHzpy); McIIpaBaH CIMCaK ayTopa
paga rmacu: Camonn Bancan, [Junuka [Jeka, Barcna Japxsan, Hura Cunr, Cmpurn Xapu.
AyTopu, Kao U U U3[jaBay, ICKPEHO Kajie 300T IpellkKe.
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IIpe mogHOmema pyKonuca YpeSHNIITBY YaCOMNM-
ca ,CpICKM apXuB 3a I[eIOKYIHO TeKapcTBo“ (CA)
cBU ayTopu Tpeba Aa MpounTajy YOyTcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpe6ue
uH(popManyje 0 MUcamby M IPUIIPEMU Pafia y CKIaAy ca
cTaHjapAnMa Jyacomica. Beoma je BaxxHo ga ayTopu npu-
npeMe paj IpeMa JaTuM IPONOo3UIjaMa, jep YKOTUKO
pykomnuc He 6yae ycknabeH ¢ oBuM 3axTeBuMa, YpemHu-
mTBO he OXIOXNTY WM OFOUTH HEroBO IyONIKOBabe.
PapmoBu o6jaBbenn y CA ce He XOHOpapuury. 3a WIaHKe
koju he ce o6jaButu y CA, camom nonyzmom papga Cpn-
CKOM apXMBY CBY ayTOPY pajia peHoce CBOja ayTop-
CKa IpaBa Ha u3jgaBaya qyacomyca — CpICKoO TeKapcKo
APYLITBO.

OIIIITA YIIYTCTBA. CA o6jaBmyje pagoBe Koju /10
cajia HUCY HUTTIe 00jaB/beHN, Y LIeNOCTU UM AeTIOM, HUTHU
npuxBahenu 3a o6jaBpuBame. CA o6jaBbyje pagoBe Ha
@HITIECKOM U CPIICKOM je3nKy. 360r 607be JOCTYITHOCTU
u Behe IMTHpPaHOCTN Ipenopydyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnenehe xaTeropuje pajoBa: yBOGHUIIY,
OpUTVHaMHY (HayYHV U CTPYYHNU) PafoBY, MeTaaHa/IU-
3e, IIPeTTIeHN PafIOBY, IPETXOMIHA VM KPAaTKa CaoIIIITemha,
ImprKasy 60NeCHNKA U CIydajeBa, CIMKe U3 KIMHIIKe
MefUIIHe, BUeO-4IaHIIM, PaJOBY 32 IPAKCY, aKTyeTHe
TeMe, PafioBY M3 UCTOPYje MeVIIVHE 1 je3UKa MeIULIHE,
JIMYHY CTaBOBY, HAPY4eHV KOMEHTapH, VICMa YPeTHIUKY,
IpYKa3y KbUTa ¥ APYry mpunosy. OpUrnHamtHy pajioBy,
IIPETXOHA U KpaTKa CaoIIIITeHa I MpuUKasu 60/ecHnKa
U C/Ty4ajeBa NYONIMKYjy ce MCK/bY4YMBO Ha €HIVIECKOM je-
3MKY, a OCTaJIe BPCTe pajioBa ce MOTy IyOIMKOBaT! U Ha
CPIICKOM je3MKy caMo IT0 OfyTyIiu YpegHuitsa. Pagosu ce
YBEK JOCTaB/bajy ca Ca’KeTKOM Ha €HITIECKOM M CPIICKOM
jesuky (y cxiomy camor pykormca). TekcT paga Kynaru y
mporpamy 3a obpany texcra Word, pontom Times New
Roman n BenmaunoM crnosa 12 tavyaka (12 pt). Ce yeTupu
MapruHe TOfeCUTH Ha 25 mm, BeIMYNHY CTPaHUIe Ha
¢dopmar A4, a TeKCT KYIJaTU C ABOCTPYKUM IPOPEOM,
TIeBVIM TIOpaBHAabEM U yBJIadyerheM CBaKor macyca 3a 10
mm, 6e3 nepera peun (xudenanuje). He kopucturu Ta-
6ymaTope ¥ y3acTOIIHe IIpasHe KapakTepe (crejcose) pagu
IopaBHama TeKCTa, Beh anaTke 3a KOHTPO/TY IOpaBHaa
Ha newupy u Toolbars. 3a mpenasak Ha HOBY CTpaHy J0-
KYMEHTa He KOPUCTUTU HU3 ,,eHTepa’, Beh McKpydnso
onuyjy Page Break. Iloce cBakor 3Haka MHTepIYHKIIMje
CTAaBUTHM CaMo jeflaH Ipa3aH KapakTep. AKO ce Y TEKCTY
KOPMCTe CIIeLVjaTHy 3HAIM (CUMOOIN), KOPUCTUTYU (HOHT
Symbol. Tlogauu o kopuinheHoj TUTEpaTypu y TEKCTY 03-
HavaBajy ce apanckyM 6pojeBrMa y yI7IacTUM 3arpajyia-
Ma — HIIp. [1, 2], 1 TO pefocienoM KojuM ce I0jaBibyjy ¥
TekcTy. CTpaHuIle HyMEPUCATH PEIOM Y HOHEM TeCHOM
YIITy, HOYeB Off HACTIOBHE CTpPaHe.

ITpy nmcamy TeKCTa Ha €HITIECKOM jesVKy Tpeba ce mpuzp-
XKaBaTy je3uuKor cranpappa American English v xopucTu-
TY KpaTKe 1 jaCHe pedeHuIle. 3a HasyBe 1eKOBa KOPUCTUTH
VCK/bY4MBO TeHepuyuKa MMeHa. Ypebajn (amaparn) ce o03-

HavaBajy GpabpNyKNMM HasMBMMa, a IMe VI MeCTO ITPON3-
Bohadya Tpe6a HaBecTV y 061MM 3arpagamMa. YKOIUKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CII0j cioBa u 6pojesa,
IIpeL3HO HanmucaTy 6poj Koji ce jaB/ba Y CYIepCKpUITY
wmm cynckpunry (amnp. *Te, IL-6, O,, b, CD8). Ykomko
ce HellIToO yobuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. reunt (BRCAI).

YKOMMKO je paf 1eo MarucTapcke Tese, OfHOCHO JOKTOPC-
Ke jucepranuje, Win je ypabeH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMmenu Ha Kpajy
TekcTa. Takobe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABeCTH 3BaHMYIaH Ha3MB CKY-
I1a, MeCTO U BpeMe OffpyKaBarba, /ia /M je paj| U Kako my6-
NMKOBaH (HIp. VICTY VIV JPYTadyjyi HACTIOB VM CaXKeTaK).

KIMHNYKA NUCTPAJKMBAIBA. Knuanyka ucrpa-
XKMBama ce Ae@UHNITY Kao MCTPaKMBamba yTHIaja jef-
HOT VTV BUIIIe CPeCTaBa MM Mepa Ha MCXOJ 37paBiba.
Perycrapcku 6poj MCTpakuBarba ce HaBOAM Y TOCTIEHeM
peny caxeTka.

ETMYKA CATTTACHOCT. Pykonycy o NCTpaXX1Bamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY MUCAaHOT
IPYCTaHKa UCIUTUBAHUX 0c06a Y CKTafy ¢ XelCHHIIKOM
IeKJIapaIjoM 1 ofo6perbe Ha/JIeXKHOT eTUIKOT of6opa
Jla ce MCTpaKUBabe MOXKe 3BECTH I J1a je OHO Y CKIIafy €
IpaBHMM CTaHAapAuMa. ExcriepiMenTanHa nCTpaxnBarma
Ha XYMaHOM MaTepujajy U MCIIUTYBamba BpIIeHa Ha XIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTUUYKOT 0f60pa yCTaHO-
Be It Tpeba fla Cy y CarJlacCHOCTY C IIPaBHUM CTaHJApAVMa.

M3JABA O CYKOBY MHTEPECA. ¥3 pykomnuc ce mpu-
JaXke MOTIMCaHA U3jaBa Y OKBUPY obpacua Submission
Letter xojoM ce ayTOpy U3jallibaBajy 0 cBakoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a ofjaTHe
MHpOpMaIMje 0 pa3MMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTePHeT-CTpaHnIly CBETCKOT yIpYyKema
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,ITomuTuka usjase o cykoby uHTepeca“

AYTOPCTBO. Cse ocobe koje cy HaBelleHe Kao ayTOpK
paza Tpeba fa ce kBamiuUKyjy 3a ayropcTBo. CBaku ay-
TOp Tpeba J1a je yIecTBOBAO HOBO/BHO Y PAJIy Ha PYKOIICY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIeTOKYTaH
TEKCT M pe3y/TaTe U3HeceHe y pajly. AyTOpCTBO ce 3a-
CHMBA CaMO Ha: OGMTHOM JIOIPUHOCY KOHLETLU)U Paja,
mo6ujamy pesynTara WM aHAIN3Y U TyMadery pe3yITara;
IJIaHMParby PYKOIIVCA UM EberOBOj KPUTUYKO)j pEBUSUjU
O]l 3HAaTHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIambe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
duHaHCUpame, CaKyIbabe MoJaTaKa MIu reHepaaTHo
HaJIefambe MCTPaXMBauKe IPyIie CaMIy 110 ce61 He MOTY
oIpaBfaTy ayTopcTBo. CBU APYTM KOjU Cy JONPUHENN
u3pajgyu paja, a Koju HUCY ayTOPM PYKOIUCa, Tpebano
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6u a Oyny HaBefieH! y 3aXBaIHULIM C OIJICOM IBYIXOBOT
TOIIpUHOCA Pafy, HApaBHO, y3 IMICAHU NIPJMCTaHaK.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHnum pykommca
Tpeba HaBecTu crnefehe: HacnoB pafa 6e3 ckpahennua;
TPEIOT KPaTKOT HAac/lIoBa pajia, ITyHa IMeHa 1 ITpe3yMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBUMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjMMa ayTOPH pajie, MeCTO 1 Ip>KaBy
(pemocnmenoM Koju ofiroBapa MHAEKCMPaHNM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU VIMe M TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, dpakca 1 uMejn agpecy
ayTopa 3aJy>KeHOT 3a KOPECIIOH/ICHIIjy.

CAJKETAK. Y3 opurnHaaim paj, IpeTXOfHO U KPaTKO
CAOMIITEbE, METAAHAJINSY, IIPeIJIe]] IUTepaType, IPUKa3
cnyd4aja (60onmecHuKa), paji U3 UCTOpYje MeUIIVHe, aKTYesI-
HY TeMy, paji 3a pyOPMKY je3ViK MeIUIMHe U Paj 3a IPaKCy,
Ha JIPYTOj 110 ey CTPaHNUIIM JOKYMeHTa Tpeba MpUIoXKN-
TY caXKeTak paja obuma 100-250 peun. 3a opurnHamHe
pajioBe, IPETXOIHO U KPATKO CAOMIITehe, MeTaaHa/Inu3e 1
IpernefHe pafoBe, caKeTak Tpeba ja uMa cienehy cTpyk-
Typy: YBoz/Lnm, Metopie, Pesynrary, 3ax/bydak; cBaku
Of1 HaBeJleHNX CerMeHara IICaTy Kao MocebaH Iacyc Koju
nounmbe 6onmosaHoM peun. HaBecTy HajBakHUje pesynTa-
Te (HyMepIiKe BPEHOCT) CTATUCTIIKE aHA/IM3e VM HUBO
3HAYajHOCTH. 3aK/by4aK He cMe 61T yormiTeH, Beh Mopa
OUTY IMPEKTHO TTOBE3aH Ca pe3yNATaTyMa pajia. 3a mprKase
6orecHiKa caxeTak Tpeba fa uMma cnenehe mpenose: YBog (y
TIOCTIeMIEb0j PEUEeHNIV HaBeCTH Inb), [Tpykas 6onecHuKa,
3ak/byJak; cerMeHTe Takole ImucaTu Kao 1mocebaH macyc
KOjJ TI0UNEb-e 60/IIOBaHOM pedn. 3a 0cTajie THIIOBE pajioBa
Ca)keTaK HeMa IOCeOHY CTPYKTYPY.

K/IbYYHE PEYMN. Vicnon CaxxeTka HaBeCTH Off TPH J1O
mecT K/bYYHUX peun vy uspasa. He Tpeba ma ce moHa-
BJbajy pedM U3 HAC/IOBA, a KIbY4He peur Tpeba fa 6yny
pereBaHTHe VM OMNCHe. Y M360py K/bYYHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ HA CPIICKI JE3VIK. Ha Tpehoj o peny crpa-
HUIIM JOKYMEHTa IIPMIOKUTU HACTIOB Pafia Ha CPIICKOM
jesMKy, IIyHa MIMeHa U IIpe3uMeHa ayTopa (6e3 TuTya) uH-
lleKcupaHa OpojeBrMa, 3BaHNYaH Ha3UB YCTaHOBA Y KOjH-
Ma ayTopy pajie, MecTo 1 fipxaBy. Ha crenehoj — yeTBpTOj
0 pefly — CTPAaHUIY JOKYMEHTa MPUIOKUTH CasKeTaK
(100-250 peun) ¢ k/byIHNUM pednma (3-6), 1 TO 3a pagoBe
y KojuMa je ob6aBe3aH caXKeTak Ha eHITIeCKoM jesuKky. [TpeBop
I0jMOBa 13 CTpaHe IMTepaType Tpeba fa byme y AyXy cp-
cKor jesyka. CBe CTpaHe peun MIV CHHTAarMe 3a Koje IOoCToju
oxiroBapajyhe vMe y HallleM jesVKy 3aMeHNUTH TYIM Ha3MBOM.

YKOMNKO je paj] y LieIOCTY Ha CPIICKOM je3MKY (HIIp. paj u3
HCTOPMje MeJUIVIHE, je31Ka MeAULMHe U [p.), IOTpe6HO
je mpeBecTy HasuBe npuora (rabena, rpaduKoHa, CIu-
Ka, CXeMa) YKOJIMKO VX MMa, LIe/IOKYIIHI TeKCT Y HbJMa I
JleTeH/y Ha eHI/IecKy jesuk. CaxkeTKe 1 pajioBe KOju Cy y
LIe/IOCTY Ha CPIICKOM jesuKy ayTopu u3 Cpbuje Tpeba na
iy hupunnnom.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIAM
MacHMM croBuMa (607). OpuruHanHu paj, MeTaaHa/Iu-
3a, IPETXOHO I KPaTKO caollllITehe 06aBe3Ho Tpeba fa
nMajy cnepehe nognacnose: Yox (Llnpb paga HaBecTy Kao
HOCTIebY ITacyc YBopa), Metopie papa, Pesynraru, [Jucky-
crja, 3aKkbydak, Jlureparypa. Ilpernen nureparype unHe:
YBop, ogroBapajyhu mogHacnosy, 3akpydak, JInteparypa.
[TpBoMMeHOBaHM ayTOp MeTaaHa/IN3e I IIPEITIeHOT paja
Mopa Jia HaBefie 6ap meT ayTonmTaTa (Kao ayTop My Koay-
TOP) pajioBa NyOIMKOBAHVX y YaCOMUCUMA C PELIeH3NUjOM.
KoayTopu, yKonmko ux uMa, Mopajy fia HaBefy 6ap jeman
ayTOLMTAT pafoBa Takohe MyOIMKOBaHNX Y YaCOIMCH-
Ma ¢ penensyjoM. IIpukas cimydaja uam 60mecHuKa YuHe:
YBop (Llwp pajia HaBeCTU Kao IOCTIeNbY acyc YBOaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPYICTUTY MMeHa 60/IeCHYIKa, MHMIjajle, HUTH OpojeBe
ucropuja 6071ecTy, HApOUUTO y WirycTpanujama. [Ipukasu
60recHMKa He CMejy MMaTy BUIIE Off IIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTJ,.) HOCTaBUTU Ha
Kpaj PYKOIINCA, @ Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu npusor. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme paja 3a my6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kazia je HEOIIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKIX jelUEberba, Off-
HOCHO Ha3uBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenue, xao unp. [JHK, cuna, X1B,
ATTI). 3a cBaky ckpaheHuIly IyH TepMuH Tpeba HaBeCTH
IIpY IPBOM HaBODemY y TEKCTY, CeM aKo HMje CTaHapfHa
jemuamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatn kopuitheme ckpaheHNIa y CaXKeTKY, /il aKO
CY HEOIIXOfIHe, CBaKy cKpaheHNIly 06jacHUTY IpK TPBOM
HaBoDhemy y TeKCTY.

JEOVIMAJTHU BPOJEBIL. V TeKcTy pafia Ha €HITIECKOM
jesuky, y Tabenmama, Ha TpaMKOHMMA U IPYTUM TIPUTIO-
3MMa JenuManHe OpojeBe MucaTy ca Ta4koM (HIp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aoKpyXuTn Ha
jenHy genyMary.

JEOVUHWIE MEPA. Jly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MIHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — m,
kuorpam (rpam) — kg (g), murap — ) Wy BUXOBUM JeTIO-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomumHy cymncTaHie y Momuma (mol), a mpurucax
KpBM y MUIMMeTpMMa XUBKHOT cTyba (mm Hg). Cee
pesynTare XeMaTOONIKNX, KTMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOUTHU Y MeTPUYKOM CUCTeMy npeMa Meby-
HapoRHOM cucTeMy jepuuuna (SI).

OBVIM PAJTOBA. IlenoxynHu pyKonuc pafa — Koju 91He
HAC/IOBHA CTPaHa, CayKeTaK, TEKCT pajia, CIIMCaK IuTepa-
Type, CBU IIPUIO3M, OFHOCHO IIOTIIICK 32 FbUX U JIETeH/Ia
(taberne, cnuke, rpadyKOHY, CXeMe, LIPTEXN), HAaCIOBHA
CTpaHa M Ca’KeTaK Ha CPIICKOM je3VKy — MOpa U3HOCHUTH 3a
OPUTMHAITHY Paji, IPETXOIHO U KPAaTKO CAOIIIITEbe, PaJ] 13
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JCTOpMje MeguLiHe U 1pereq aureparype no 5.000 pedn,
a 3a TIpyKa3 60JTeCHNKa, paf] 32 IPAKCY, efKATVBHMU WIaHaK
U paf 3a pyOpUKY ,,Jesuk Megunune” 1o 3.000 peun; pagosu
3a ocTajle pybpuke Mory mmaTu Hajeuure 1.500 peun.
Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y mpom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a I[eTIOKYITHO JIEKapCTBO,
HACTIOB pajia, Ipe3MeHa U MHUIMjaIy UMEHa U CPefiHber
CI0Ba CBUX ayTopa paja (He ¢puaMa), roayHa uspage. ¥
IPYyTOM KaJpy MOpa 6TV YCHYMIbEH TeKCT pajia y BULY
arcrpakxTa fio 350 peun. Y nocnenmeM Kaapy puama Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexnja, CHIMaTerb,
CBET/I0, TOH, GpoTorpaduja u ci1.). Y3 Buaeo-pajsioBe foc-
TaBUTH: TOCEOHO TEKCT y BUAY ancTpakTa (o 350 peun),
jemny ¢ororpadujy Kao mnaycrpanujy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYIKOT 0cob/ba fla ce Ofipudy ay-
TOPCKUX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PALTY cy ta6erne, cmke (¢otorpaduje, up-
TEX, CXeMe, TPadUKOHI) ¥ BUEO-IPIUTIO3NL.

TABEJIE. Caxka Taberna Tpeba sa 6yze cama 1o cebu 1axo
pasympuBa. Hacios Tpeba oTkynaru nsHap taberne, a
objammema ucroy we. Taberme ce 03HaUaBajy apalCKuM
6pojeBuMa Ipema pefocieny HaBobema y Tekcry. Taberne
L[pTaTy UCK/bY4IMBO y nporpamy Word, xpo3s menn Table-
Insert-Table, y3 nedunucame TayHOr 6poja KOIOHA U pe-
moBa koju he umHNTH Mpexy Taberne. [lecHNM KIMKOM Ha
munry — nomohy onuuja Merge Cells u Split Cells — criaja-
TI1, OffHOCHO Aenmutu hemuje. Kymatn gponrtom Times New
Roman, Benu4aunoM croBa 12 pt, ¢ jeFHOCTPYKUM IIpope-
foM u 6e3 yBrauema Tekcra. Kopuirhene ckpahennie y
Taberm Tpeba 06jacCHUTH Y JIETeHAY MCIIOF, Taberte.

YKOMUKO je PyKOMMC Ha CPIICKOM je3WKY, TPUIOKUTU Ha-
31Be Tabena U JleTeHay Ha 00a jesuka. Takobe, y jenny
Tabery, y okBupy ucte henuje, yHeTi 1 TeKCT Ha CPIICKOM
U TEKCT Ha eHITIECKOM je3UKY (HMKaKO He IPaBUTH JBe
Taberte ca gBa jesukal).

CJIMKE. Cnuxke cy cBu o6muiy rpadpmukmux Ipujaora u
Kao ,,cmnke“ y CA ce 06jaBpyjy pororpaduje, nprexu,
cxeMe 1 rpadukonu. Cnyke o3HavaBajy ce apancKuM
6pojeBrMa mpeMa pefocneny HaBobema y Tekcty. [Ipumajy
ce UCK/bY4uBO gurnranHe pororpaduje (LpHo-6eme nuam
y 60ju) pesonynuje Hajmame 300 dpi u popmara 3amuca
tiff wnm jpg (Mase, MyTHe U CIMKe JIOLIET KBanuTeTa Hehe
ce MpUXBATaTH 3a MTaMIame!). YKONMMKo ayTopu He Ho-
ceflyjy Wy HUCY Y MOTyhHOCTY [ja JOCTaBe AMIMTa/He
¢dororpacduje, oHIZa OpUTMHAIHE CIMKe Tpeba CKeHNpaTH
y pesonynuju 300 dpi u 'y OpUrMHaIHO] BEMNYMHNA. YKO-
JIMKO je paji HeOIXOHO MIYCTPOBATH Ca BUIIE CIMKA, ¥
pany he ux 6utn 06jaB/peHO HEKONMKO, a ocTase he 6uTu
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CMKa MOpa OUTH HyMepyCaHa ¥ IMaTy JIETeH]TY).

Buneo-npunosu (mnycrpanuje paja) Mory Tpajaru 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCeOHO CTUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3hamy 1 06jaB/beHa y ITaMIIaHOM M3JIabY.

YKONMKO je pyKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY ITAMIATH Y 60ju, anu JofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

I'PAOUKOHM. I'paduxonu tpeba na 6yny ypabenu u
moctaB/beHU y mporpamy Excel, na 6u ce Bupnene nparehe
BpenHOCTY pacnopehene no henujama. Vcre rpagukone
npexonuparu u'y Word-oB TOKyMeHT, IZie ce TpapVKOHN
03HauYaBajy apalcKuM OpojeBuMa IpemMa pefocieny Ha-
Bohema y Tekcty. CBu nofaniu Ha rpadMKOHY KyIIajy ce
y doury Times New Roman. Kopuihene ckpahenuie Ha
rpadukony Tpeba 06jacHUTHU Y JIeTeHAM UCIION rpadMKOHa.
Y mraMmaHoj Bep3uju YIaHKa BepOBaTHIUje je fa Tpadu-
KoH Hehe 6uTy wrammal y 6oju, Te je 60/pe usberaBaTn
kopuurhemwe 60ja y rpadMKOHMMA, MU UX KOPUCTUTH
PasmMMYNTOr MHTEH3UTETA.

YKOMMKO je pyKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3uBe rpadUKOHa I JIeTeH/y Ha 00a jesnKa.

CXEME (LIPTEJKW). Llprexxu u cxeMe ce JOCTaB/bajy y
jpg win tiff bopmary. Cxeme ce MOTY I[pTaTy 1 y IpOTrpa-
my CorelDraw vy Adobe Illustrator (mporpamu 3a pag
ca BeKTOpMMa, KpuBama). CBY IOfally Ha CXeMM KYIIajy
ce y ¢poury Times New Roman, BenmudnHa ciosa 10 pt.
Kopuirhene ckpahennuiie Ha cxemu tpe6a ob6jacHUTY y
JIeTeH IV VICTIOL CXeMe.

YKOMMKO je pyKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTY Ha-
3UBe CXeMa I JIeTeH/Ty Ha 00a je3nKa.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIPH-
HeJN CTBapamy pajia a He MCIYbaBajy Mepiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ehyjy TexHUUKY 110-
Moh, ToMOh y IMcamy pajia MM PyKoBOJie ofie/berbeM Koje
06e36ehyje omury nmoppuky. GuHaHCKjCKa M MaTepyjaHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba ja Oymy Tako mpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHIry
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gone/bera) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckuM 6pojeBrmMa
mpema pefocieny HaBobema y TekcTy. bpoj pedepen-
11 He 6u Tpebaio fa 6yzne Behn op 30, ocuM y npereny
JIUTEpAType, Y KojeM je Z03BO/beHO fia ux 6yxme fo 50, a
y MeTaaHanusu fo 100. bpoj unTupanux opuruHaaHUX
panoBa Mopa 6uTn HajMame 80% of yKymHor 6poja pe-
(depeHIN, OHOCHO 6POj IUTUPAHNX KIBUTA, TIOITIaB/ba Y
KIbJTaMa 1 ITpeT/IeHNX WiaHaKa Mamby off 20%. YKOIIKO
ce fomahe MoHOTpadcke nybaMKanyje M YWIaHIM MOTY
yBpCTUTI Y pedepeHIie, ay TOpH Cy Ty KHM fia UX LIUTHUPA]y.
BehnHa nytupanyx Hay4HUX WiaHaka He 61 Tpebaso a



HOBO YMYTCTBO AYTOPUMA 3A NMPUNPEMY PAJA (2017)

6yne cTapuja of et ropyHa. Hitje mo3Bo/beHO IMTHpatbe
arcTpakaTa. YKOIMKO je 6MTHO KOMEHTapICcaTH pesynraTe
KOjJ1 Cy ITyOIIMKOBaHM CaMO Y BUJLY allCTPAKTa, HEOIIXOIHO
je To HaBeCTM y CaMOM TeKCTY paja. Pedepenrie uranaka
Koju cy mpuxBaheHn 3a ITaMILy, a/Ii jOLI HUCY 00jaBbe-
HU, Tpeba 03HAYNMTH ca in press Vi IPUIOXKNUTHU JOKa3 O
IpUXBaTaby pajia 3a 06jaBbUBalbe.

Pedepenne ce nutnpajy npema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Tpe-
Tajy 6MOMeIVIITHCKIM JacOIMCUMA), KOjU je YCIIOCTaBIO
MebhyHapogHy KOMUTET ypeTHNKA MEIUIIHCKIX Jaco-
mca (http://www.icmje.org), unju dopmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX my0IuKa-
myja. [Tpumepn HaBobemwa mybmkanyja (WiaHaka, Kbura
U IPYTUX MOHOTpaduja, eeKTPOHCKOT, Heo0jaB/beHOT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce ipoHahy Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukom HaBobemwa nurTeparype
BeoMa je BaYKHO TIPMUAPKAaBaTH ce TIOMEHYTOT CTaH/apya,
jep je TO jemaH Off HajOUTHMjUX daKTOpa 3a MHAEKCUPaIbe
IPUIVKOM KTacuyKaIyje HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKoIc 06aBe3HO IPUIOXKIUTH 06pasaly Kojy Cy MOTIIN-
CaJIM CBM ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/pMBaIbe Y HEKOM JIPYIOM YacoOIINCY, 2) U3jaBy ja
CY PYKOIINC IIPOYNTAIIV U1 OOOPIIN CBU Ay TOPY KOjI VIC-
IyH-aBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOfjaTKe CBUX
ayropay pany (agpece, uMmejn agpece, TenedoHe UTH. ).
brmanko obpasary Tpeba mpeyseTi ca MHTepHET-CTPaHuUIle
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONHUje CBMX [JO3BO/IA
3a: peIpoyKoBabe IPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHboOpMaIyja o
HO3HATVM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIpH-
HeJIM M3paji paja.

YITAHAPUHA, IIPETIIIIATA I HAKHAJIA 3A
OBPANTY YTAHKA. Jla 61 pax 6uo o6jaB/beH y 9aco-
nucy Cpncku apxue 3a yesoKynHo 1eKkapcmeo, CBI ayTo-
pu Koju cy yekapy unu cromaTonosu us Cpbuje Mopajy
6uTy yranoBy CpIICKOT TeKapCKOT ApymTBa (y CKIamy
ca wiaHoM 6. Craryra [pymTBa) 3a TOOVHY Y K0joj ce
papn mpenaje Ypeguumtsy. Ceu fomahn ayropu Takobe
Mopajy 6utu npermnaheHy Ha 9aconuc MM UBMUPUTH
HaKHaZy 3a obpany wiaHaxa (article processing charge) 3a
TOAVHY Y KOjOj ce paji Ipefaje YpeHUIUTBY, Y USHOCY Off
3.000 puHapa. AyTopu 1 KOAyTOpU M3 MHOCTPAHCTBA Cy
y obaBe3n jja IlaTe HakHa#y 3a oOpany wiaHaka (article
processing charge) y usHocy off 35 eBpa. YaTa y jefHoj
KaJIeH/IapCKOj TOAIVIHU 00yXBaTa M CBe HapefHe, eBeHTY-
ajIHe YIaHKe, [10C/IaTe Ha pasMaTpame y Toj roguun. Cau
ayTOpM KOjJ IIJIaTe OBY HAKHAJy MOTY, YKOIMKO TO XeJle,
fla IpMMajy WITaMITaHO M3Jame Jaconuca. Tpeba Harmo-
MEHYTH Jia OBa yIJIaTa Huje TapaHnyja aa he pax 6urtn

npuxsahen 1 o6jaBbe y Cprnckom apxuey 3a uenokynHo
nexapcmeo. Obapesa Iraharma HakHazle 3a 00pajly WiaHKa
He OJHOCH Ce Ha CTyJeHTe OCHOBHUX CTYANja U Ha Ipe-
TIIATHYKE Ha YacOINC.

YcraHoBe (IIpaBHa MNUIIa) He MOTY ITPEKO CBOje IpeTIIIaTe
Jla VICITyHe 0Baj yC/IoB ayTopa (($13ndKor muia). Y3 pyko-
myc paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PUHY U IIpeTIVIaTy / HaKHaAy 3a 00pajiy WIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fjaBad HeMa eBUAECHLINjY O TOMe.
Yacomuc IpuxBara jOHaLyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA W/IJ TPOIIKOBE y LIeJIHU OHUX ayTopa Koju
HuCY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pay WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPeOHO je YaCONUCy CTaBUTH
Ha YBIJ, OIIPaBJaHOCT TAaKBOT CIIOH30PCTBA).

Honarue undopMarje 0 WiaHAPUHA U IPETIUIATU MOTY
ce jobutu nyreM nmejna (office@srpskiarhiv.rs) u Ha
UMHTEPHeT-CTpaHNIM Jacomnuca http://srpskiarhiv.rs/en/
subscription/).

CJTAIBE PYKOIIMCA. Pykomnuc paja u CBM IPUIO3K Y3
pan Mory ce foctaBuTi uMejnoM (office@srpskiarhiv.rs),
eIeKTPOHCKM TIPEKO CHCTeMa 3a TIPYjaB/bUBabe Ha NH-
TepHeT-cTpaHumy acomuca (http://www.srpskiarhiv.rs),
IpenopydeHOM NOIIV/BKOM UV TMYHO, TO/acKoM y Ypen-
HUIITBO. YKOMMKO Ce paji Ifajbe MOIITOM VTN JOHOCU Y
YpegHNIITBO, PYKOIIUC Ce JOCTaB/ba OJIITAMIIAH Y TPU
npuMepKa 1 HapesaH Ha CD (cHMM/beHU MaTtepujan Tpeda
fia je UICTOBETaH OHOM Ha ITaIMpy).

HATIIOMEHA. Paj xoju He ucniymaBa yc/l0Be OBOT YIIYT-
CTBa He MOXKe 6utu yyheH Ha perensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe ¥ ucnpase. [IpuipxaBarmeM yyT-
CTBa 3a IPUIPEMY pajia 3HaTHO he ce CKpaTUTH BpeMe
IeIOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacoIicy,
mTo he MO3NTUBHO YyTULIATH Ha KBAINTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe mofaTHe MHpOPMAaIVje, MOTMMO Jia ce o6paTuTe
Ha JloJieHaBefleHe afpece 1 6poj TenedoHa.

AJIPECA:

CpIICcKO eKapcKo APYIITBO

YpepuumrTBo yaconuca ,CpIICKM apXMB 3a 1[eI0OKYITHO
JIeKapCcTBO“

V. kpamune Harannmje 1

11000 beorpap

Cpbuja
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Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all
the necessary information on writing their manuscript
in accordance with the journal’s standards. It is essen-
tial that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives of
Medicine provides no fee for published articles. By sub-
mitting a paper for publishing consideration, authors of
a paper accepted for publication in the Serbian Archives
of Medicine grant and assign all copyrights to the pub-
lisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medi-
cine publishes papers that have not been, either in their en-
tirety or partially, previously published, and that have not
been accepted for publication elsewhere. Serbian Archives
of Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged to
submit articles of all types in English. The journal publishes
the following article types: editorials, original papers, meta-
analyses, review articles, preliminary and short communi-
cations, case reports, images in clinical medicine, video-
articles, articles for practitioners, current topics, history of
medicine articles, language of medicine articles, opinion es-
says, personal view articles, invited commentaries, letters to
the editor, book reviews and other articles. Original papers,
preliminary and short communications and case reports
are published in English only, while other article types may
be published in Serbian if the Editorial Office reaches such
decision. The papers are always submitted with Summary
in both English and Serbian, included in the manuscript
file. The text of the manuscript should be typed in MS Word
using the Times New Roman typeface, and font size 12 pt.
The text should be prepared with margins set to 25 mm
and onto A4 paper size, with double line spacing, aligned
left and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within pa-
renthesis (for example: [1, 2]), in order of appearance in the
text. Pages are numbered consecutively in the right bottom
corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for
the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a let-
ter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., *Tc,

IL-6, O, B,,, CD8). If something is commonly written in
italics, such as genes (e.g. BRCA1I), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a re-
search project, that should be designated in a separate note
at the end of the text. Also, if the article was previously pre-
sented at any scientific meeting, the name, venue and time of
the meeting should be stated, as well as the manner in which
the paper had been published (e.g. changed title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manu-
script must be accompanied by a disclosure statement from
all authors (contained within the Submission Letter) de-
claring any potential interest or stating that the authors
have no conflict of interest. For additional information
on different types of conflict of interest, please see World
Association of Medical Editors (WAME, www.wame.org)
policy statement on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revi-
sion of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or gen-
eral supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.

TITLE PAGE. The first page of the manuscript (cover
sheet) should include the following: title of the paper
without any abbreviations; suggested running title; each
author’s full names and family names (no titles), indexed
by numbers; official name, place and country of the institu-
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tion in which authors work (in order corresponding to the
indexed numbers of the authors); at the bottom of the page:
name and family name, address, phone and fax number,
and e-mail address of a corresponding author.

SUMMARY. Along with the original article, preliminary
and short communication, meta-analysis, review article,
case report, article on history of medicine, current topic ar-
ticle, article for language of medicine and article for practi-
tioners, the summary not exceeding 100-250 words should
be typed on the second page of the manuscript. In original
articles, the summary should have the following structure:
Introduction/Objective, Methods, Results, Conclusion.
Each segment should be typed in a separate paragraph
using boldface. The most significant results (numerical val-
ues), statistical analysis and level of significance are to be
included. The conclusion must not be generalized, it needs
to point directly to the results of the study. In case reports,
the summary should consist of the following: Introduction
(final sentence is to state the objective), Case Outline (Out-
line of Cases), Conclusion. Each segment should be typed
in a separate paragraph using boldface. In other types of
papers, the summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of the
manuscript should include: title of the paper in the Serbian
language; each author’s full name and family name (no
titles), indexed by numbers; official name, place and coun-
try of the institution in which authors work. On the fourth
page of the manuscript the summary (100-250 words) and
keywords (3-6) should be typed, but this refers only to
papers in which a summary and keywords are compul-
sory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine’, etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any — should be translated into English as well.

Summaries and articles written in Serbian by authors from
Serbia need to be written in the Serbian Cyrillic alphabet.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, meta-analyses and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.

The firstly named author of a meta-analysis or a review ar-
ticle should cite at least five auto-citations (as the author or
co-author of the paper) of papers published in peer-reviewed
journals. Co-authors, if any, should cite at least one auto-
citation of papers also published in peer-reviewed journals.
A case report should consist of: Introduction (objective is to
be stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients, ini-
tials or numbers of medical records, particularly in illustra-
tions, should be mentioned. Case reports cannot have more
than five authors. Letters to the editor need to refer to papers
published in the Serbian Archives of Medicine within previ-
ous six months; their form is to be comment, critique, or
stating own experiences. Publication of articles unrelated to
previously published papers will be permitted only when the
journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references,
all enclosures including captions and legends (tables,
photographs, graphs, schemes, sketches), title page and
summary in Serbian — must not exceed 5,000 words for
original articles, preliminary and short communications,
review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, edu-
cational articles and articles for “Language of medicine”;
for any other section maximum is 1,500 words.
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Video-articles are to last 5-7 minutes and need to be sub-
mitted in the flv video format. The first shot of the video
must contain the following: title of the journal in the heading
(Serbian Archives of Medicine), title of the work, last names
and initials of first and middle names of the paper’s authors
(not those of the creators of the video), year of creation. The
second shot must show summary of the paper, up to 350
words long. The final shot of the video may list technical staff
(director, cameraman, lighting, sound, photography, etc.).
Video-articles need to be submitted along with a separate
summary (up to 350 words), a single still/photograph as an
illustration of the video, and a statement signed by the techni-
cal staff renouncing copyrights in favor of the paper’s authors.

To check the required number of words in the manuscript,
please use the menu Tools-Word Count, or File-Proper-
ties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right
click of the mouse, use the options Merge Cells and Split
Cells. Use Times New Roman, font size 12 pt, with single
line spacing and no indent to draw tables. Abbreviations
used in tables should be explained in the legend below
each respective table.

If the manuscript is entirely in the Serbian language, tables
and corresponding legend should be both in Serbian and Eng-
lish. Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published
as ‘figures’ in the Serbian Archives of Medicine. Figures
should be numbered in Arabic numerals in order of cita-
tion in the text. Only original digital photographs (black-
and-white or color), of minimum 300 dpi, and jpg or tiff
format, are acceptable (small, blurry and photographs
of poor quality will not be accepted for publishing!). If
authors do not possess or are not able to provide digital
photographs, then the original photos should be scanned
in 300 dpi, and saved in original size. If a paper needs to be
illustrated with a considerable number of figures, several
figures will be published within the paper, and the rest will
be available in the electronic version of the paper as a Pow-
erPoint presentation (every figure needs to be numbered
and be accompanied by legend). Video-enclosures (illus-
trations of a paper) can last 1-3 minutes and are submitted
in the flv format. Along with the video, a still/photograph
representative of the video is also needed, as it will be used
as a placeholder in the electronic version of the paper, and
as an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but pos-
sible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word docu-
ment, numbered in Arabic numerals by order of citation
in the text. The text in the graphs should be typed in Times
New Roman. Abbreviations used in graphs should be ex-
plained in the legend below the respective graph. In the
printed versions of papers, graphs are generally published
in black-and-white; therefore, it is suggested to avoid the
use of colors in graphs, or to utilize colors of significant
difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn
in CorelDraw or Adobe Illustrator (programs for drawing
vectors, curves, etc.). The text in the schemes should be
typed in Times New Roman, font size 10 pt. Abbreviations
used in schemes should be explained in the legend below
the respective scheme.

If the manuscript is entirely in the Serbian language,
schemes and corresponding legend should be both in
Serbian and English.
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met the criteria of authorship, such as individuals provid-
ing technical assistance, assistance in writing the paper
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nancial aid and all other support in the form of sponsor-
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REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article is
indexed for MEDLINE/PubMed) should be typed.

References should be numbered in Arabic numerals in
order of citation in the text. The overall number of refer-
ences should not exceed 30, except in review articles, where
maximum of 50 is acceptable, and in meta-analysis, where
up to 100 referenceas are allowed. The number of citations
of original articles must be at least 80% of the total number
of references, and the number of citations of books, chap-
ters and literature reviews less than 20%. If monographs
and articles written by Serbian authors could be included
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in the reference list, the authors are obliged to cite them.
The majority of the cited articles should not be older than
five years. Use of abstracts as references is not allowed.
If it is important to comment on results published solely
in the form of an abstract, it is necessary to do so within
the text of the article. The references of articles accepted
for publication should be designated as in press with the
enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of refer-
ences the defined standards should be strictly followed,
because it is one of the essential factors of indexing for
classification of scientific journals.

SUBMISSION LETTER. The manuscript must be accom-
panied by the Submission Letter, which is signed by all
authors and includes the following: 1) statement that the
paper has never been published and concurrently submit-
ted for publication to any other journal; 2) statement that
the manuscript has been read and approved by all authors
who have met the criteria of authorship; and 3) contact
information of all authors of the article (address, email,
telephone number, etc.). Blank Submission Letter form
can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/SubmissionletterformFINAL.pdf).

Additionally, the authors should submit the following cop-
ies of all permits for: reproduction of formerly published
material, use of illustrations and publication of informa-
tion on known people or disclosure of the names of people
having contributed to the work.

MEMBERSHIP FEE, SUBSCRIPTION RATES AND
ARTICLE PROCESSING CHARGE. In order to publish
their article in the Serbian Archives of Medicine, all do-
mestic authors and co-authors, medical doctors and doc-
tors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMS) for the year in which the manuscript is be-
ing submitted. All domestic authors and co-authors must
also be subscribed to the journal for the year in which the
manuscript is being submitted, or pay an article processing
charge for the coverage of all editing and publishing ex-
penses (3,000 RSD). Authors and co-authors from abroad
need only pay the article processing charge (€35) - the fee
is required for substantive editing, fact and reference vali-
dations, copy editing, and publishing online and in print.
An author who had already paid the fee can have more
articles submitted for publishing consideration in the year
the fee was paid. All authors who pay this fee may, if they

desire so, receive the printed version of the journal in the
year when the fee is payed.

Please note that the payment of this charge does not guar-
antee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice.

The journal accepts donations from sponsors to create a
sum for payment reductions or waivers for authors unable
to cover the article processing charge (a justification of the
inability to pay should be provided in such cases).

The requirement for paying the article processing charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and article pro-
cessing charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION OF THE MANUSCRIPT. Manuscript and
all enclosures can be sent by email (office@srpskiarhiv.rs) or
via the journal’s web site (http://www.srpskiarhiv.rs). If sent
by registered mail or delivered in person at the Editorial
Office in Belgrade, it should contain two printed copies
and a CD with the version identical to that on paper, as
well as all the necessary accompanying documentation.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Srpski arhiv za celokupno lekarstvo®
UL kraljice Natalije 1

11000 Beograd
Serbia
PHONE: +381114092776

+381 114094479
E-MAIL: office@srpskiarhiv.rs
WEB SITE: www.srpskiarhiv.rs

ISSN 0370-8179
ISSN Online 2406-0895



CIP - Karanorusauuja y my6nmxanuju
Hapopna 6u6nmoreka Cp6uje, Beorpap

61(497.11)

CPIICKI apxuB 3a LIeTOKYTIHO IEKapCTBO : 3BAHNYAH
vacomc Cprickor iekapckor fpymTsa = Serbian Archives
of Medicine : official journal of the Serbian medical society
/ TmaBHM 1 OfroBOpHM ypenHuK Muse Urwarosuh. - Kib.

1 (1874)-km. 2 (1875) ; Kib. 3 (1879)- ktb. 8 (1881) ; Kb. 9
(1887)-kib. 10 (1888) ; kib. 11 (1894)-xm. 12 (1895) ; rox. 1,
6p. 1/2 (1895) . - Beorpap : Cpricko eKapcKo ApyLITBO,
1874-1875; 1879-1881; 1887-1888; 1894-1895; 1895-
(Beorpap : Cy6eH1 rmacHuK). - 29 cm

JIBomeceuHo. - Ima suplement ili prilog: Cprickn apxus

3a I1e7I0KYIHO neKapcTBo. CymmeMeHT = ISSN 0354-2793.

- Drugo izdanje na drugom medijumu: Cpricku apxus 3a
1e1oKyIHo stekapcto (Online) = ISSN 2406-0895

ISSN 0370-8179 = Cpricky apXuB 32 1I€/IOKYIIHO JIEKapCTBO
COBISS.SR-ID 3378434







