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ApyuITBa OCHOBaH 1872. rofmte, y KojeM ce 00jaB/byjy pafioBM YIaHOBA

CpIICKOT /IeKapCKOT APYIITBA, IPETIIATHMKA YaCOINCa Vi YIaHOBA IPYTHUX
ApyLITaBa MEAMIIMHCKNUX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IpUKase 60/CHNKA, IIPerTIefie INTePAType, AKTyeTHe TeMe,
pajioBe 13 MCTOpYje MeNIMHE, PajIoBe 3a IPAKCY, PajioBe KOjit Ce OFJHOCE Ha je3nK
MeIMIHe, PajjoBe 13 MeUIIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyOIMKOBamba,
PerynaTopHu CTaHAAPAM Y MEAUIIVHN), N3BEIITaje C KOHTpeca I CTPYYHMX CacTa-
HaKa, CTPy4He BeCTH, IIpyKase Kibura 1 foruce 3a pybpuke Cehare, In memoriam
u Promemoria, Kao ¥ KOMEHTape ¥ MICMa YPETHUIITBY.

CBU PYKOIICH KOjU Ce pa3Marpajy 3a ITammame y ,CpIICKOM apXuBy 3a Iie-
JIOKYITHO JIKapCTBO“ He MOTY Jia Ce IIOfHeCy 1u a Oy/y pasMarpanu 3a my6m-
KOBambe Ha APyruM Mectuma. PafioBu He cMejy f1a OyAy IPETXOHO LITAMITAHN Ha
I[pyI‘I/[M MeCTuMa (}IETH/IMI/I‘{HO nwmy HOTHYHOCT]/I).

pucnemu pyxonuc Ypehusauku of6op mame perieH3eHTIMA paji CTPyIHe
npoleHe. YKOTMKO PelleH3eHTH MPeJIoKe N3MeHe WM JIONYHe, KOIIMja pelieHsuje
ce IoCTaB/ba ayTOPy € MONIOGOM JIa yHece TpakeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00Pas/IOXKN CBOje HeC/arame ¢ mpumenbama perjensenta. Konauny
OIUTyKY O PMXBATalby pajia 3a IITAMITY JOHOCH ITABHY U OJTOBOPHY YPEJHNK.

3a o6jaB/beHe pasioe ce He ucrUahyje XoHOpap, a ayTopcKa IpaBa ce IpeHoce
Ha usfaBava. Pykonycy 1 npunosu ce He Bpahajy. 3a perpofyKIujy ui HOHOBHO
00jaB/bUBaIbe HEKOT CETMEHTA Pajia MyOIMKOBAHOT Y ,, CPIICKOM apXMBY“ HEOTIXO/[HA
je carzacHOCT M3/jaBayva.

PaioBu ce mTaMInajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
U CPIICKOM j€3MKY, OJJHOCHO Ha CPIICKOM je3MKY, NMpPHMIUIIOM, ca KpaTKUM cafip-
KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpU MpUXBaTajy MOTITYHY OATOBOPHOCT 3a TAYHOCT IETIOKYITHOT CafipKaja
pyxomyca. Marepujas my6/mmKaiyje IpefcTaB/ba MALIbebe ayTopa i Hitje HY)KHO
onpas mMunbera Cprckor nekapckor apymTsa. C 063upom Ha 6p3 Hanpesak Me-
IVIMHCKe Hay4He 00/1acTy, KOPUCHUIN Tpeba 1a He3aBICHO POLietbyjy MHpopMa-
1IMjy TIpe HETO IITO je KOPMCTeE MM Ce Ha By 0C/ambajy. CpIICKO JIeKapCKo IPYIITBO,
ypenuuk umn Ypehusauku op6op ,,Cprckor apxiBa 3a HelOKYIHO IeKapCTBO He
HpUXBaTajy 6110 KaKBY OATOBOPHOCT 3a HaBOJIe Y pafioBuMa. PekaMHuy MaTepuja
Tpeba f1a bye y CKIafy ¢ eTuuKuM (MeAMIMHCKIM) ¥ IPaBHUM CTaHAapAnMa. Pe-
K/IaMHJ MaTepujaj yK/bydeH Y OBaj 4acOIIIC He TapaHTyje KBa/INTET UM BPEHOCT
OI/IALIEHOT TTPOM3BOJIA, OHOCHO TBP/Ibe Mpouspobhaya.

TToHeceny PyKOIIIC IOApasyMeBa /ia je IeroBo Iy O/IKoBambe 0100puo oro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je NCTpaXkuBarbe 06aB/beHo. Vsnasay ce nehe
CMaTpaTy IPaBHO OATOBOPHUM Y C/Ty4ajy IIOfHOIIEba 01710 KaKBOT 3aXTeBa 3a
kommeHsanyjy. Tpeba fja ce HaBey cBY u3BOpyu (pyHAHCKpParba pajja.
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Mwune WUrktbaToBuh

Akazemunja MegULMHCKNX Hayka Cprickor nekapckor apywTsa, beorpag, Cpbuja;

Cpiicku apxue 3a uenokyino nexapciieo (CA)
OocHOBaH je 19. aBrycra 1872. Ha npBOM ca-
CTAaHKY HOC/Ie OCHMBama CPIICKOT JIEKapCKOT
mpyursa (CJII) [1], a 16. cenrrembpa 1872. je
Ho610 Ha3uB Koju vMa ¥ faHac [2]. IIpsu 6poj
YacOIIICa je 3aBpIIeH 1 IIpefiaT 3a INTaMITy jyHa
cnenehe rogune, a usamao nouerkom 1874. To
ra cepcraBa Mehy Hajcrapuje yacomnuce y Es-
pOIN KOju KOHTMHYMPAHO M3/Iase.

CJII je bopMmpaHO Kao ,,CPIICKO OTBUIITE
Hayke", aIi je ¥IMayl0 MHOTO IIMPU ¥ HAI[NO-
HaJTHM 3Hadaj. Y BpeMeHy Kafa je 6110 ,,9acT u
opmmyje” 6utn wian CJ1]I, u Kkpasb U CKyIIITH-
Ha Cy CXBaTa/IJ HALMOHA/IHY 3HAa4aj yIpyKetba
U 3Ha4yajHO ra nomaranu. Ha rogummum ca-
cranyuma u npocnasama CJIJI mo mpaBumy
Cy IpUCYTBOBAIM Kpasb U NPeCTaBHULIN
Ckynmtuze Cp6uje. Jolr mpe maacka IpBor
6poja gacomyca ,lTpOYNTA Ce aKT MMHUCTPA
npocseTe KojuM ce CpIICKO 7IeKapCKO PYIITBO
M3BelITaBa Jja My je off Bjajie ¥ CKYIIITHHE
O0OpEHO Jia y ApyKaBHO] IITaMIIapyjy CBOj Op-
raH 'ApxuB 3a LIe/IOKYIIHO JIeKapCcTBO Oecrat-
HO mTammaru Moxe [3].

Topune 1895. usnara cy nBa Bonymena CA:
Kao BOIyMeH 12. nop ypeguuimrsom Hopha
Kmuukosckor [4], xao npencenunka CJII', u
noce6HO Kao BOMyMeH 1 pedopMupaH 4acommc
oz, ypesHMuTBoM Mutana Jopanosuha baryra
(1847-1940). To je ucnpas/beHo Te 1952. ropu-
He 3acHMBameM BonyMeHa 80. MehyTum, 6p3o
je crmacHyo baryToB eHTy3MjasaM J1a acoIuc
MO>Ke M3JjaBaTu y 24 cBe3aka rofjyuiIme 1 seh
crenehe roxyHe je mpenao ypehusame vacorm-
ca Jopany [Jannhy (1854-1924). Kom6unyjyhu
CTapu Ha4MH ypehuBama 1 my6nmkoBama 3a-
mucHuKa ca cemuna CJIJI, Jaunh mocremneno
YBOZIU HOBMHE U BPJIO ycIIeIHo ypebyje qaco-
IIVC CB€ [I0 CMPTH, IPaKTU4HO 30 roguHa.

Ahum Meposuh u Jlasap Jokuh noce6uo
Cy MCTHLIaNM MOTpeby nyOIuKoBama Opu-
TMHAJTHUX PajioBa Off IIPBMX JaHA Yacoluca
[5]. 360r Tora je yacomuc u IOfie/beH Ha iBa
mena: ,PemosHn wnan ap Joknh mpemmaxe ma
ce Off cajia APYIITBEeHN "ApPXUB’ IITaMIIa y IBa
ofie/bKa — Y je[fHOM fia Y[y caMy OpUTMHATHI

1 ¥ nepuony 1879-1895. uacomnuc je ypehusan Ha ca-
crannyuma CJI]I, unju je npepcennuk 61o Mnages Jo-
BanoBuh (1831-1895), a 1895. roguue Hophe K-
KkoBckn (1827-1905).

YIaHI, @ Y [PYTOM IpeBopn. [IpymTBo ycBaja
oBaj npemor [6]. A Bragan Hopbhesuh ncriue
Ia ,, TeK CaMOCTa/THV YMHH Paf, TeK CAMOCTAI-
HO o6pabuBame n3BecHe HayYHe AVICIUIUINHE
MO>Ke HapOofy JJaTy JOCTOjHO MecTo Meby Ho-
croyMa Kyntype“ [7]. OcHoBHM Tpo6iieMm, Of
OCHJMBama YacoIyca, 610 je HelloBoJbaH 6poj
Io6pUX pajioBa, OPUTHHATHIX HajMarbe.

Ha cegunnama CJI]I onjersuBaHa je He camo
OPUTMHATHOCT pafioBa Beh U BmUXoBa HaMe-
Ha J CBPCUCXOHOCT MybmKoBama. Yecto cy
y6/IMKOBaHY PaJiOBM U3 XUTUjeHe jep je TO
6110 HallMOHATHY MHTEPEC Y TO BpeMe, a XI-
rujeHoM cy ce 6aswan u xupypsu. Y CJIJI je
CMaTpaHO HAal[MOHATHOM 06aBe30M IOAV3athe
OIIIITET HUBOA MEAMIIMHCKOT 3Hama 1 yMeha
panu nedema. Huje 6umo moryhe, mTo je ganac
94eCTO MPUCYTHO, MyO/INKOBabe pajjoBa Koju
HYIKOMe He Tpebajy (lart pour lart); naHac 3Ha-
YajHO CaMo ayTOpMMa pajy HeKor 6eHedurTa.
Yak 1 ako HayKy ITOCMaTpaTe Kao HelperefHy
CITaTamITy WM Mo3arK of 6e36poj enneMeHaTa
VLU Tecapa, Tj. IyOIUKOBaHNX Ca3Hama, 6poj
OUNTITIeAHO Ge3BPENHNX PaloBa je MpeBeNNK.
PagoBa Koju HUTHU JOHOCE HEIITO HOBO, HUTHU
CY MHTepeCaHTHM, HUTHU Cy eAyKaTUBHM. Tn
PajioBU CIafiajy y IPyIy T3B. HEUTaOMITHIX
pazoBa, Koju onTepehyjy cBaku gacommc u
MoOpa UX OVTH IITO Mambe.

PeueH3uja n Kputnka

CA nMa noce6Hy BpeHOCT, Ka0 MaJo Koju
yacomnuc y EBpomnu, a To je peneHseHTCcKu
IOCTYIIaK of IpBOTr 6poja, myHux 145 roxnHa.
Hanwme, 13. okTo6pa 1872. ,,ipyLITBO OIIy4yje
fla ce MamJ YWIAHIM KOju ce Oyy MOfHOCH -
M APYLITBY YUTajy u mpecybyjy y cemnmmmn, a
Beha fenma f1a ce fajy HapounTuM pedepeHTnMa
Ha ouleHy " [8]. OnemNBaHy Cy alICONMYTHO CBU
IPUTIOKEHN PaloBl, IPEBOAY, Kiblre. Perten-
3uje cy 6uie jaBHe; y3 OCeOHO HEroBaHy KpH-
TUYHOCT YMHE Cé BPEJHMUjIM HETO JlaHaIIHbhe
»IBOCTPYKO Crlelie” pelieHsnje.

PenteHsenT paioBa cy Haj6osbU IIpHjaTebn
ayropa u yaconuca. OHu 4yBajy yInep CBUX,
jep »IITaMIIaHa pedy je HOX Ca JiBe OLITPUIIE .
AyTopu y6nuKyjy jep MMajy Lita ja Kaxy, u3
YHYTpalllibe IoTpebe /ja HeIlTO CAOIIIITe, a He
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u3 nu4dHe notpebe 3a 1360poM y 3Barbe! CBaKO casHarbe
je 6e3BpeIHO [JOK ce He U3Hece jaBHO [ja 61 ra BpeHOBAO
cyp jaBHocTu. IlputoM ayTopu ce He cMejy obecxpabpu-
Batu win Kako J. O. TannepH xaxe: ,,J3maszehn Ha gnct
Ba3[lyX COLIMjA/IHOT )XMBOTA, He Tpeba ce IIAINTH [IPOo-
maje”. IIpBe pajoBe u kpurtuke he nmpe6oneru kao fedje
6onecty, anu he HayunTy fa muny pagose. VM To ce yun,
Ka0 I CBe APYTo. YPEQHNUIITBO U PELleH3eHTH OBOT 4aco-
nuca he um nomohu y rome. M Taxko hemo fohu oner no
IIpyde o HayIu 1 jabyum. AKo je casHambe jabyka 1 jjare je
HekoM, HeheTe usry6uru jabyky, Beh here casname (jady-
Ky) uMatu u Bu 1 oH. To je cBojeBpcHu perpetuum mobile,
a'y T0j 6eCKOHAYHOCTU yMO)XKaBamba CasHarba HayKa Hije
TPrOBMHA HUTH IyOIMKOBakbe Mifjara.

Hajsehu 6poj peniensuja (v KpuTuKa) pajoBa HIKaga
He Oyzie o6jaBmben. To cy Hajuenthe mpodecnoHanHe orjeHe
3a I10je/VHe M3flaBade, AP)KaBHE WM €yKaTVBHE NHCTH-
Tynuje (perieHsyje Kibura, IpojeKara, fucepTanyja). Pe-
LieH3Vje paioBa 3a [0je/JIHe YacOIIVCe CY Ofipas3 IpM3Hamba
BPXYHCKe KOMIIETEHIIVje, YBEK CY QHOHMMHE U HUKAJ, XOHO-
pucate. PerieHseHTH 61710 KOjer fie/ta Cy 06aBe3HM [ ,,0ajy
CBOje KOMIIETEHTHO MIIUBEIbe..., OfTOBOPHE U 0361/bHE
KPUTHKE..., d 3aXTeBA Ce BICOKA IPYHIIIMjETTHOCT, Gecrpe-
KOpHa 00jeKTHBHOCT, OIIpaBiaHa CTPOroct [9].

Y cBUM yIyTCTBUMA 3a PelieH3eHTe JaHaC Ce 3al0CTa-
BJbajy OIIITH YTHUCAK O pajy ¥ OTpeba merosor my6mm-
KOBamba. PeljeH3eHT ce 06MYHO ycMepaBajy Ha aHaIu3y
IOjefVIHIX [Ie/I0BA Pajia 1 IbeTOBY OPUTMHATHOCT, & OIILITI
Jieo Ce OCTaB/ba yPeSHNIITBY Yacomyca. Taj ommuTu geo 6u
oOyxBaTao: 1) fa 7 je paf akTyenaH, 2) Kako je KOMIIO-
HOBaH, 3) KaKaB je IeroB cafpxaj 1 4) Kako je popManHo
HAIVCAH.
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Camo Ham3I/Ie; IPOTUBYPEYHO, OBO YPESHMULITBO he
CTUMYIUCATH U KPUTUKY PafioBa, jep TO Haje IoceOHy
BPENHOCT ¥ TUM PajoBuMa 1 4acomucy. Ta Kputuka je
HOCTIEABYX TOAVHA [TOTITYHO 3aII0CTAB/beHA CBY/a Y CBe-
Ty. PajuHbepr pasiukyje met TMIIOBA KPUTWIHOT IPUKa3a
10 CafpKajy 1 KapakTepy: 1) aHOTAIMOHY THII IPUKa3a
(camo o6aBemITaBa, Jia 1eN0 He 6V OCTAsIO He3alaXXeHo,
HIIP. [IPMKA3 KEbITE WM IIICMO YPeSHNUKY 32 WIaHAK); 2)
KPUTUYKY NIpUKa3 TuIa pedepara (jesHOCTaBaH Kao U
[IPETXOJ{HN, IPEHOCH CYLITHHY fle/a, Ca MA/IO0 KPUTUIKIX
pumenoy; paHuje yecTo kopuinheH fa 6u ce ykaszano Ha
paj a u3berno nybnmuKoBame IpeBofa Liesor pajia); 3)
KPUTIYKI IIPUKA3M [TO/IEMITIKOT THUIIA (I[W/b je OTBapabe
IMCKyCHje-TIoNIEMUKE; ITOC/Ie 1-2 OBaKBa IPMKa3a ypemHu-
IITBO IIPEKN/IA IIOJIEMUKY OIFOBOPOM ayTOPa pajja Koju je
6110 110BOR); 4) pUKa3-KpUTUKa (pro et contra, 0OMYHO Ha
3aXTeB YPEJHMIITBA YaCONCA); 5) IIPUKA3Y CUHTETNIKOT
TuIa (HajBUIIM HIBO; IOPEJ, KPUTHKE Je/Ia M3HOCH U ap-
TyMEHTe 3a ,IIpaBy UCTUHY") [9].

Ounr/enHo je Aa Cy TeMesby YacOIyca U3BAHPENHN 1 A
ce Ha BbJMa MO>XKe IIPaBUTH Haj60/ba Hafrpanmwa. Onpehn
ce CBOjUX KOpPeHa BOAMIIO 61 HecTajamy y 6ecKpajy cmmd-
Hyx. Ha padyH crape craBe y OBOM IIOCITY; Y OBOM BpEMEHY
Ce He MOXXe XXVBeTH. Mopa ce CTalHO HallpefoBaTy MIN
he Bac miabu 6pyTanHO Iperasutu u jefHOCTaBHO here
Hecratu. Tu Mmabu >ke/bHY ycIiexa cy 00pasoBaHm, TyLz-
HII, KPeaTVBHH, CaBPeMeHM, HeonTepeheHN HeycriexoM,
6eCKOMIIPOMUCHN U 6pyTanHU. AV KOjUM Iy TeBUMa
nhn? HajjenHocTaBHUje 61 611710 fa ,,uAeMO yTabaHUM
crazama“. Mehyrum, To je no gedpmuuUju aHAXPOHO U
JIAHAC He MOYKeTe KOPYICTHUTY CTape MeTOfe, Beh Ka crapom
/by MOpaMo uhy HOBMM Iy TeBUMA.
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Prognostic value of biomarkers and co-morbidities
in patients with acute heart failure — A one-year
follow-up study

Dejan Petrovi¢'?, Marina Deljanin-lli¢'? Sanja Stojanovic!

'Niska Banja Institute for Treatment and Rehabilitation, Nis, Serbia;
2University of Nis, Faculty of Medicine, Nis, Serbia

SUMMARY

Introduction/Objective Clinical risk stratification of patients hospitalized due to acute heart failure (AHF)
applying B-type natriuretic peptide (BNP), troponin I (Tnl), and high-sensitivity C-reactive protein (hsCRP)
biochemical markers can contribute to early diagnosis of AHF and lower mortality rates.

The aim of this study was to investigate the prognostic significance of biomarkers (BNP, Tnl, and hsCRP)
and co-morbidities concerning one-year mortality in patients with AHF.

Methods Clinical group comprised 124 consecutive unselected patients, age 60-80 years, treated at the
Coronary Care Unit of the Niska Banja Institute, Nis. The patients were monitored for one year after the
discharge. During the first 24 hours after admission, BNP, Tnl, and hsCRP were measured in fasting serum.
Results Total one-year mortality was 29.8%. The levels of serum BNP were significantly higher in the
group of non-survivors compared to the group of survivors (1353.8 + 507.8 vs. 718.4 + 387.6 pg/mL,
p < 0.001). We identified several clinical and biochemical prognostic risk factors by univariate and multi-
variate analysis. Independent predictors of one-year mortality were the following: BNP, Tnl, depression,
hypotension, chronic renal failure, ejection fraction, and right-ventricle systolic pressure.

Conclusion The presence of BNP and Tnl biomarkers and several co-morbidities such as depression or
chronic renal failure have significant influence on one-year mortality in patients with AHF.

Keywords: biochemical marker; cardiac failure; trial
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INTRODUCTION

Acute heart failure (AHF) is the leading cause
of hospitalization within the age group of over-
65-year-olds and it represents a significant
economic burden [1]. One of the challenging
areas in management of patients with AHF is
the involvement of multiple organs and pres-
ence of multiple co-morbidities. Care for pa-
tients with AHF is complex, involving clinical
assessment and prediction as integral parts
of daily clinical practice. AHF is associated
with a very high mortality rate, and clinical
risk stratification after hospitalization due to
AHF remains a relevant challenge. In recent
years, a growing attention has been paid to new
blood-based biomarkers for their ability to risk-
stratify patients with AHE Over the past several
years, B-type natriuretic peptide (BNP) and its
N-terminal precursor fragment (NT-proBNP)
have become the biomarker “gold standards”
for predicting risk, with studies demonstrating
the value of each test for risk stratification of
AHF [2]. Additionally, a decrease in natriuretic
peptide levels with proven HF therapy and par-
allel improvement in prognosis have led to the
concept of “biomarker-guided” HF manage-
ment, with promising results. New biomarkers
for HF evaluation include soluble ST2 (sST2),
growth/differentiation factor-15 (GDF-15), and

highly-sensitive troponinT (hsTnT). Each has
a growing set of data supporting its use, and
sST2 and troponin measurements have been
included in the American College of Cardiol-
ogy / American Heart Association guidelines
for the evaluation of HF [3].

However, the value of any biomarker for risk
prediction pertaining to AHF should clearly
depend on the degree to which it adds to the
prognostic information provided by standard
risk factors, co-morbidities, and other available
markers.

Several demographic and clinical factors,
co-morbidities, and biochemical variables are
associated with short- and mid-term mortality
in AHE including measures of renal function,
blood pressure, and other relevant predictors
[2,4,5,6].

Tha aim of this study was to investigate the
prognostic significance of biomarkers (BNP,
Tnl, and hsCRP) and the influence of co-mor-
bidities on one-year mortality in patients with
AHE

METHODS

This prospective study included 124 consecu-
tive patients within the unselected population,
who were admitted to the Coronary Care Unit
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of the Cardiology Department of the Niska Banja Insti-
tute during the period from July 1, 2010 to July 1, 2013,
with signs and symptoms of AHF. AHF was diagnosed at
the admission to the hospital according to the European
Society of Cardiology guidelines for ACH, and the same
diagnosis (AHF) had to be confirmed at discharge from the
hospital [7]. Immediately after admission to the hospital,
anthropometric measurements were carried out and exist-
ing diseases were registered along with the causes of AHE
precipitating factors, clinical presentation of the patients,
as well as 12-lead electrocardiogram. During the first 24
hours after admission, both standard laboratory analysis
and analysis of specific biomarkers (BNP, Tnl, and hsCRP)
were performed. Blood samples were taken in the morning,
on an empty stomach, after a night’s rest and eight-hour
fasting. Creatinine clearance was determined according to
the Cockcroft-Gault formula. A BNP fragment (8-29) was
determined using Elisys Uno device (Human Diagnostics,
Wiesbaden, Germany).

We used ELISA method with the quantitative determi-
nation of BNP fragments in biological fluids, with a set of
reagents and manufacturers (Biomedica Gruppe, Vienna,
Austria) and the reference values were in the 0-2,400 pg/ml
range. Measurement of hsCRP was performed on HumaS-
tar 180 analyzer (Human Diagnostics). We used the “sand-
wich” type ELISA method. Troponin I was determined by
ELISA method. During the first 48 hours of hospitaliza-
tion, all the patients underwent echocardiography. End-
diastolic and systolic volumes of the left ventricle (LV)
and ejection fraction (EF) were measured by Simpson’s
biplane method.

During hospitalization, all the patients underwent 24-
hour Holter monitoring using a Del Mar device, as well as
the analyses of the frequency and complexity of ventricular
arrhythmias. After discharged from the hospital, mortal-
ity of the patients was being monitored for the following
12 months.

Statistical analysis

To assess the significance of the differences, we used the x*
test, Student’s t-test, McNamara test, and Mann-Whitney
U-test. Univariable and multivariable regression analy-
sis were performed to identify the predictors of one-year
mortality. The analysis of survival among the study groups
was performed using the Kaplan—-Meier method, as well as
log-rank test to compare survival rates. The correlations
between certain parameters were determined by Spear-
man’s rank correlation coefficient. Testing of the biomark-
ers (BNP, Tnl, and hsCRP) as predictors of mortality was
estimated using ROC (receiver operating characteristic)
curves by calculating the AUROC (the area under the re-
ceiver operating characteristic) curve and by determining
the statistical significance of difference of 0.5. The limit
value (cut-off point) was determined as the value of the
product of optimal sensitivity and specificity.

Statistical analyses were performed using SPSS Statis-
tics for Windows, Version 20.0 (IBM Corp., Armonk, NY,
USA) for the level of statistical significance of p < 0.05.
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RESULTS

The study included 124 patients, 76 males (61.3%) and
48 females (38.7%), with the average age being 60-80 years.
The most frequent causes of AHF within the observed
population were as follows: coronary heart disease (55%),
valvular diseases (19%) and dilatation cardiomyopathy of
unknown etiology (19%). The 12-month all-cause mortal-
ity was 29.8%.

The levels of serum BNP (Table 1) were significantly
higher in the group of non-survivors compared to the

Table 1. Clinical characteristics and biochemical parameters of the
patients studied and comparison between one-year survivors and

non-survivors

Variables All Survivors Non-survivors el
n=124(%) | n=87(%) | n=37(%)
Age (years) 707498 | 709+100 | 701+93 | 0660
Sex (M/W) 76/48 52/35 24/13 0.740
Number of
previous 18+1.8 1.8+1.7 19+2.1 0.807
hospitalizations
BMI (kg/m? 274449 | 272+47 279+54 | 0479
ge/;‘og"’b'” 1286+19.6 | 1285+195 | 12874202 | 0962
Hematocrit (/) | 037007 | 037+007 | 036+007 | 0864
Urea (mmol/l) 86+47 7.9+44 89+48 0254
(Cﬁ;'l;‘l')“e 11834539 | 1116368 | 12124597 | 0276
gF.E /(1"“7'2 ) 609+283 | 643274 | 594+287 | 0373
(Grl]yrgirl‘;l';’ 76+34 77+35 73429 | 0445
Na (mmol/l) 141546 | 1414+46 | 1417449 | 0712
TC (mmol/l) 46+14 4714 46+12 0.702
LDL-C (mmol/l) | 3.0%1.1 30£12 29+09 0465
HDL-C (mmol/l) | 1.1+04 11+03 11+04 0519
TG (mmol/l) 1409 1409 14+06 0.807
CRF 42(33.9) 21(24.1) 21(56.8) 0.001
vl 19(15.3) 13(14.9) 6(162) 0.857
M 58 (46.8) 40 (46.0) 18 (48.6) 0.845
AP 58 (46.8) 39 (44.8) 19(51.4) 0558
HT 95 (76.6) 66 (75.9) 29(78.4) 0.821
PAD 46 (37.1) 28(322) 18 (48.6) 0.045
DM 49 (39.5) 36 (41.4) 13(35.1) 0553
COPD 37(29.8) 25(28.7) 12(324) 0674
\a’fr?f;t';‘r’]'ﬁ;s 43(34.7) 32(36.8) 11297 | 0538
Hypotension 18 (15) 2(11) 16 (89) 0.043
Depression 33(26.6) 22 (25.3) 11(29.7) 0.012
BNP (pg/ml) | 908.0+5155 | 7184 +387.6 | 1353.8+507.8 | <0.001
Tnl (ng/ml) 1.7+6.9 1.1+£27 33+119 0.402
hsCRP (mg/l) 1364152 | 13.0+160 | 151+132 | 0.140
SBP(mmHg) | 135.9+31.5 | 1442£285 | 1166+30.1 | <0.001
DBP (mmHg) | 81.9+174 | 856%159 | 73.1+17.9 | <0.001
HR (beats/min) | 9594258 | 982+258 | 90.5+255 | 0.132

BMI - body mass index; GFR - glomerular filtration rate; CRF - chronic renal
failure; Na — sodium; TC - total cholesterol; LDL - low-density lipoprotein
cholesterol; HDL-C - high-density lipoproteins cholesterol TG - triglyceride;
CVI - cerebrovascular insult; IM - infarctus myocardii; AP — angina pectoris;
HT - hypertension; PAD - peripheral arterial disease; DM - diabetes mellitus;
COPD - chronic obstructive pulmonary disease; BNP — B-type natriuretic pep-
tide; Tnl - troponin I; hsCRP - high-sensitivity C-reactive protein; SBP - systolic
blood pressure DBP — diastolic blood pressure; HR — heart rate
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Table 2. Predictors of one-year death outcome - univariate Cox re-
gression analysis

Variables HR 95% Cl p-value
Age 0.999 0.967-1.033 0.961
Sex 0.788 0.394-1.577 0.501
BNP 1.166 1.034-1.311 <0.001
Tnl 1.042 1.011-1.074 0.007
hsCRP 1.008 0.991-1.024 0.375
SBP 0.967 0.953-0.981 <0.001
DBP 0.948 0.924-0.973 <0.001
CRF 3.780 1.943-7.356 <0.001
Ventricular arrhythmias 2.115 1.099-4.071 0.025
Depression 2.602 1.346-5.029 0.004
EF 0.925 0.889-0.962 <0.001
EDDLV 1.056 1.022-1.091 0.001
ESDLV 1.050 1.021-1.081 0.001
RVSP 1.066 1.043-1.089 <0.001
LA 1.052 1.025-1.081 < 0.001
LBBB 5.708 2.746-11.863 <0.001
Diastolic dysfunction 2.946 1.048-8.383 0.041
Hypotension at admission | 7.226 3.692-14.143 <0.001

HR - hazard ratio; Cl - confidence interval; BNP — B-type natriuretic peptide;
Tnl - troponin I; hsCRP - high-sensitivity C-reactive protein; SBP - systolic
blood pressure; DBP - diastolic blood pressure; CRF - chronic renal failure;
EF - ejection fraction; EDDLV - end-diastolic diameter; ESDLV - end-systolic
diameter; RVSP - right ventricular systolic pressure; LA - left atrium; LBBB -
left bundle branch block

Table 3. Cox multivariate analysis of mortality predictors - model 1

Variables HR 95% Cl p-value
BNP 1.166 1.034-1.311 < 0.001
Tnl 1.041 1.002-1.082 0.039
hsCRP 1.001 0.970-1.033 0.956
Presence of CRF 1.723 0.821-3.617 0.151
GFR 0.996 0.983-1.009 0.519
EF 0.960 0.923-0.998 0.040

HR - hazard ratio; Cl - confidence interval; BNP - B-type natriuretic peptide;
Tnl - troponin I; hsCRP - high-sensitivity C-reactive protein; CRF - chronic
renal failure; GFR - glomerular filtration rate; EF - ejection fraction

Table 4. Cox multivariate analysis of mortality predictors - model 2

Variables HR 95% Cl p-value
Presence of CRF 3.300 1.662-6.550 0.001
Presence of DM 1.124 0.562-2.248 0.741
Presence of CVI 0.957 0.389-2.353 0.924
Presence of depression | 2.050 1.021-4.117 0.043
Presence of COPD 0.972 0.473-1.999 0.939

HR - hazard ratio; CI - confidence interval; CRF - chronic renal failure; DM -
diabetes mellitus; CVI - cerebrovascular insult; COPD - chronic obstructive
pulmonary disease

group of survivors (1353.8 £ 507.8 vs. 718.4 + 387.6 pg/ml,
p <0.001). TnI and hsCRP values were higher in the group
of deceased patients, with no statistical significance. The
mean values of systolic and diastolic blood pressures on
admission were the most significant investigated variables
in survivors (p < 0.001). The presence of chronic renal
failure (CRF), peripheral arterial disease, and depression
were significantly more frequent among deceased patients
compared to patients who survived (p = 0.001, p = 0.045,
and p = 0.012, respectively). Myocardial infarction and
angina pectoris were more frequent in the group of de-
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ceased patients, with no statistical significance. In other
general investigated biochemical parameters and clinical
characteristics there were no statistically significant factors
related to death (Table 1).

The most important predictors of mortality (p < 0.001)
were the following: concentration of BNP, hypotension at
admission, left bundle branch block (LBBB), presence of
CRE, systolic and diastolic blood pressures at admission,
EF, right ventricular systolic pressure (RVSP) and the size
of the left atrium (LA). Also, statistically more significant
predictors of mortality were Tnl, ventricular arrhythmia,
depression, left ventricular end-systolic (and end-diastolic)
diameter, and the presence of diastolic dysfunction (Table 2).

According to univariate Cox analysis, two multivari-
ate models were formed. In model 1, the used parameters
were all biomarkers (BNP, Tnl, and hsCRP) as well as the
parameter of renal function (the presence of CRF, GFR)
and LVEE In the second model, the presence of the fol-
lowing co-morbidities was tested: CREF, diabetes mellitus,
cerebrovascular insult, depression, and chronic obstructive
pulmonary disease (Tables 3 and 4).

In the first multivariate model (Table 3), significant
predictors of mortality were BNP, Tnl, and EE

In the second multivariate model (Table 4), as the stron-
gest predictor of mortality, adjusted for other tested vari-
ables in the model, the presence of CRF and the presence
of depression were distinguished.

The risk of death due to the presence of CRF is 3.3 times
higher [hazard ratio (HR) 3.300, p = 0.001], and the pres-
ence of depression represents a twofold increase in the risk
(HR 2.050, p = 0.043).

In the investigated population, there was a statistically
significant positive correlation between BNP and Tnl
(p=0.217, p = 0.015). Both between BNP and hsCRP and
between CRP and Tnl, there was no statistically significant
correlation. EF had significantly negative correlation with
BNP (p = -0.396, p < 0.001).

Between BNP and GFR there was a negative correlation,
close to statistical significance (p = 0.065).

In the studied population, serum concentrations of
brain BNP could represent a mortality marker of hospi-
talized patients with heart failure [area under the curve
(AUC) 0.840, p < 0.001].

In our study the limit value (cut-off) was 905.7 pg/ml, with
a sensitivity of 83.8% and specificity of 77%. The other two
markers (Thl and hsCRP) had no statistically significant dis-
criminant value (p > 0.05). The value of BNP > 905.7 pg/ml
was associated with a higher risk of mortality in patients
with AHF (Table 5, Figure 1).

DISCUSSION

The total one-year mortality in the study group was 29.8%
- slightly higher than found in previous studies of similar
design which included a higher number of respondents [4,
8,9, 10]. High mortality rate in patients with AHF, shown
in all previous studies, is a sign of challenging and limited
therapeutic options in the treatment.

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):118-123



Prognostic value of biomarkers and co-morbidities in patients with acute heart failure - A one-year follow-up study

Table 5. Parameters in analysis of ROC curve for BNP, Tnl, and hsCRP

Predictor Cut-off Sensitivity Specificity AUC SE 95% Cl p-value
BNP 905.7 83.80% 77.0% 0.840 0.039 0.765-0.915 <0.001
Tnl 0.04 51.40% 59.8% 0.546 0.058 0.432-0.659 0.422
hsCRP 8.97 59.50% 60.9 0.584 0.058 0.469-0.699 0.140

ROC - receiver operating characteristic; AUC — area under curve; SE - standard error; Cl - confidence interval; BNP - B-type natriuretic peptide; Tnl - troponin [;

hsCRP - high-sensitivity CRP
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Figure 1. Analysis of receiver operating characteristic curve for BNP
(B-type natriuretic peptide), Tnl (troponin 1), and hsCRP (high-sensitivity
CRP)

In our study, the following indicators are shown as
strong predictors of mortality in patients hospitalized with
AHF in the univariate model: increased concentrations
of BNP, hypotension at admission, the presence of CRF,
reduced value of EF, systolic and diastolic blood pressure
at admission, LBBB, RVSP and the size of LA. Statistically
more significant predictors of mortality are troponin I,
ventricular arrhythmia, depression, diastolic and systolic
left ventricular diameter, and diastolic dysfunction.

Concerning the complexity of the immune/inflamma-
tory/proliferative etiopathogenesis of HF, as well as gen-
eralized nature and progressive course of the disease, it is
important to monitor the level and change in the level of
specific biomarkers (BNP, TnI, hsCRP), because the value
of BNP can reflect the progression of the disease, progno-
sis, and therapeutic approach.

In patients hospitalized due to decompensated HE high
levels of BNP are associated with poorer prognosis. Results
similar to our study were presented in a recent pilot study,
on a study sample of 187 subjects, and it showed that BNP
was an independent predictor of adverse events in patients
with acute worsening of chronic HF [11].

In the Organized Program to Initiate Lifesaving Treat-
ment in Hospitalized Patients with Heart Failure (OPTI-
MIZE-HF) trial [12], the discharge (rather than admission)
log-transformed BNP was the most important predictor
of one-year mortality (HR of 1.34) and one-year death or
re-hospitalization (HR 1.15).

In other studies [10], the values of BNP and NTproBNP
at admission have not been shown as predictors of one-
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year mortality in patients with AHE. Other authors have
shown that serial measurements of BNP during hospi-
talization, as well as measurements of BNP immediately
before discharge of patients from hospital, have greater
prognostic value than the measurements of BNP imme-
diately after admission to the hospital [13]. In this study,
values of BNP were taken once on admission.

In recent years, the cut-off value of BNP > 100 pg/ml
has been standardized for diagnosing acute HF with high
accuracy at 85% and strong prediction of HE outperform-
ing the clinical criteria. In our study of cases, the cut-off
value for BNP or its fragment (8-29), was 905.7 pg/ml with
a sensitivity of 83.8% and specificity of 77%.

In univariate Cox regression analysis, the concentra-
tion of BNP was distinguished as the strongest predictor of
mortality in our population. Statistically more significant
predictor of mortality was troponin I. The weaker statisti-
cal significance of troponin can be explained by the fact
that ischemia (or myocardial necrosis) is not the cause of
all HF; in fact, it appears in only 55% of patients, which
has also influenced our results. Our research has shown
that there is a direct correlation between BNP and Tnl.

The slight increase of troponin is often seen in serious
HF or during episodes of decompensation of HF in the
absence of acute coronary syndrome or even significant
coronary disease [14].

There is clear evidence that even low levels of measurable
Tnl in patients with HF have important prognostic implica-
tions related to mortality and morbidity. In patients who
showed clinical improvement after admission, the level of
Tnl became undetectable after a few days. However, in pa-
tients with refractory HF who died in the hospital, detectable
levels of Tnl persisted during the observation period [15].

In a recent study we investigated the role of Tnl in pre-
dicting unfavorable outcomes in 238 patients with advanced
HF who were suggested cardiac transplantation [15].

Patients with detectable levels of cTnI (from 0.04 ng/ml
or more) had higher levels of BNP, hemodynamic compro-
mise and increased mortality rate. The researchers from
Acute Decompensated Heart Failure National Registry
(ADHERE) studied the correlation between the levels of
cardiac TnI and unfavorable events in 84,872 patients with
acute decompensated HF [16]. The patients with positive
levels of TnI (6.2%) had lower blood pressure (BP) at ad-
mission, lower EF, and a higher rate of in-hospital mortal-
ity than those with undetectable TnlI levels (8% vs. 2.7%,
p < 0.001). The study confirmed a strong prognostic ben-
efit of increased levels of Tnl in predicting mortality in
patients hospitalized due to decompensated HF [17].

Prognostic implications of hsCRP in patients with CHF
have been tested in a meta-analysis in 6,600 patients [18].
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There was a significant association between the increased
hsCRP levels and more unfavorable cardiovascular out-
comes, including mortality in patients with ischemic and
non-ischemic etiology of HE. Unlike some recent studies
[4, 19], the results of the Banovi¢ et al. study [10] as well
as the results of our study, have not shown that hsCRP is
a predictor of mortality.

The reasons are not clear enough, because it is not
certain yet whether the increased CRP in AHF reflects
only the weakening of the heart muscle or it is the result
of associated infections. It should be noted that all three
specific biomarkers (BNP, Tnl, and hsCRP) were higher in
the group of deceased patients with AHE With an increas-
ing number of responders, hsCRP would probably show
statistical significance as a predictor of mortality.

The combination of two biomarkers (e.g. BNP and Tnl
or CRP and BNP) showed better risk stratification than
that achieved by using a single biomarker [20]. Better risk
stratification allows optimization of therapy or applica-
tion of more aggressive therapy for patients with higher
predictive risk.

Prognostic value of worsening renal function in dis-
charged patients with CHF was based mostly on serum cre-
atinine and estimated glomerular filtration rate [21, 22, 23].

In our study, the presence of renal failure was signifi-
cantly more frequent in the group of deceased patients
with AHE while the value rates of creatinine, urea, and
glomerular filtration did not differ significantly between
the deceased and surviving patients with AHF, although
they were slightly increased in the group of deceased pa-
tients. Multivariate analysis revealed that the presence of
CRF increases the risk of death 3.3 times.
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MporHocTMuKK 3HauYaj 6BuomapKepa n KomobupanuTeTa Ko NauujeHaTa ca akyTHOM
CPYaHOM MHCYPULUjEeHLUjOM — CTYAMja jeaHOroauwWwber npahera

[Hejax MetpoBuh'? MapuHa [embaHuH-Wnuh'? Catba CtojaHoBURA'

"MHcTuTyT 33 Neyetbe 1 pexabunutaumjy, Huwka bara’; Huw, Cpbuja;

2YHnsepautet y Huwy, Meguumtckm dakyntet, Huw, Cpbuja

YBoa/LUnm Crpatudrkaumja KIMHNYKOT pr3KKa KOA nauujeHa-
Ta XOCMWTANIM30BaHYX 360T aKyTHe CpyaHe NHCypurLmjeHumje
(ACW) kopuwherem 6rnomapkepa HaTpuypeTrK-nentuga b-tu-
na (BHM), TponoxuHa | (TH I) n Bucokoocetbusor Li-peaktviBHor
npotevHa (LIPI1), moxxe fonprHETU paHOM NOCTaB/bakby Aujar-
HO3€ 1 HUXKMM CTonama CMPTHOCTU.

Linmb oBe cTyaunje 610 je aa ce UCnuTa MPOrHOCTUYKM 3HAYaj
6romapkepa BHIM, TH | 1 LIPM n KomobuppanTeTa Ha jeaHoro-
VLM MOPTanuUTeT Koa naunjeHata ca ACU.

MeTtopge KnuHnuka rpyna obyxsatuna je 124 y3actonHa He-
cenekToBaHa 6onecHmKa ctapoctyt 60-80 roguHa, eyeHmx y
KopoHapHoj jeauHuuu. MayujeHTn cy npaheHun roanHy AaHa
HaKOH oTnycTa. TokoM npBa 24 yaca Hakom npujema, bHI, TH |
1 LIPI mepeHu cy y cepymy HaTaluTe.
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Pesyntatu CBeyKynHu jefHOroAmnLLHbN MOPTAIMTET M3HOCKO je
29,8%. Hnsom cepymckor BHIM-a 6vnw cy 3HaTHO BULLW Y rpynn
6onecH1Ka Koju Cy NPeMUHYNN y OAHOCY Ha rpyny nauujeHata
Koju cy npexusenu (1353.8 + 507.8 1j. 718.4 + 387.6 pg/mL,
p < 0,001). He3aBMCHY NpefnKTOpU jeAHOTrOAULLIHEr MOPTa-
nuTeta 6unu cy: BHM, TH |, fenpecuja, XnnoTeH3wja, XPOHUYHa
6ybpexHa nHcyduumjeHumja (XBU), ejekumona ppakumja, cuc-
TOJIHV NMPUTKCAK Y AECHO]j MPETKOMOPY.

3akbyuak [NpricycTBo 06a 6uomapkepa, BHIM 1 TH |, yak v Brwe
KoMopbuamTeTa, Kao WTo cy fenpecuja unv XBU umajy 3HauajaH
YTVLQAj Ha jefHOTroANLLHY CMPTHOCT NauujeHaTa ca ACU.

KrbyuHe peun: 61oxeMmjcKn MapKep; CpyaHa cnabocT; cTyamja
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Intraoperative and postoperative complications
of phacoemulsification in cataract eyes with
pseudoexfoliation syndrome

Aleksandar Veselinovi¢, Marija Cvetanovi¢, Zoran Milo3evi¢, Dragan Veselinovic
Nis Clinical Center, University Eye Clinic, Ni3, Serbia

Introduction/Objective Pseudoexfoliation syndrome (PEX) is an age-related systemic disorder charac-
terized by deposition of fibrillary white flaky material mainly on the lens capsule, corneal endothelium,
zonules, ciliary body, iris, and pupillary margin. Zonular weakness progressively increases along with the
hardness of the lens, patient’s age, and the presence of glaucoma.

The objective of the study is to compare the intraoperative and postoperative complications of phaco-
emulsification in cataract eyes with PEX with cataract eyes without PEX.

Methods The study enrolled 300 eyes with consequently operated senile cataract and PEX and 300
consequently operated eyes with cataract without PEX who underwent phacoemulsification performed
by one experienced surgeon (single-surgeon series). A complete ophthalmological examination of all
patients was performed preoperatively, as well as on the first, seventh, and 180th day postoperatively.

Results Significant statistical differences between the observed groups were the following: patients
with PXF were older (74.2 + 8; range 56-82 years vs. 68.1 + 9.6; range 56-79 years), had smaller pupil
diameter, and higher intraocular pressure (IOP) preoperatively (16.1 + 4.1 vs. 13.8 + 3.7 mmHg). There
were no differences between the groups regarding intraoperative complications. Early postoperative
complications were a significant rise of IOP (33 vs. six patients; p < 0.001), more frequent postoperative
corneal edema (36 vs. 21 patients; p < 0.036), and anterior chamber inflammation (17 vs. seven patients;
p < 0.037) in the PEX group, comparing to the control group. The significant late postoperative complica-
tion was elevated IOP (24 vs. five patients; p < 0.0002) in patients with PEX.

Conclusion In the hands of an experienced and careful surgeon, phacoemulsification is a safe and ben-
eficial surgery to treat cataract with associated pseudoexfoliation. The greatest problem a surgeon faces
is a narrow pupil and zonule instability, and difficulty in recognizing eyes that are particularly at risks,
such as those having glaucoma and phacodonesis.
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INTRODUCTION

Pseudoexfoliation syndrome (PEX) is an age-
related systemic disorder characterized by
the presence of fibrillar material that targets
all ocular tissue such as lens and iris pigment
epithelium, lens capsule, ciliary body, zonules,
corneal endothelium, and iris, but it also in-
volves organs other than the eye [1, 2]. Whitish
dusty deposits (fibrillary residue) can be ob-
served on the anterior lens capsule, pupillary
margin, corneal endothelium, along Schwalbe’s
line and trabecular meshwork, on the zonules,
and vitreous body. Although understanding
of this disease has increased considerably, the
exact etiology and the structure of the pseudo-
exfoliative material is still unknown. [3]. It may
be a generalized disorder involving abnormal
production or turnover of extracellular matrix
in the basement membrane [1, 3]. Patients with
PEX demonstrated significantly higher zinc
and copper levels in aqueous humor; higher
copper content in lenses, as well as higher levels
of iron and copper in serum were significantly
increased in PEX group compared to cataract
patients without PEX [4]. There are some re-

ports indicating that infrared radiation contrib-
utes to capsular delamination [5].

It has been believed for many years that cata-
ract surgery in patients with PEX carries an in-
creased risk of intraoperative and postoperative
complications, thus requiring additional cau-
tion and presenting a challenge to the surgeon,
especially when extracapsular cataract surgery
was performed [6]. Some authors reported a
lower rate of intraoperative and postoperative
complications when comparing outcome of a
modern phacoemulsification with the extracap-
sular cataract extraction technique [7, 8]

As phacoemulsification surgical technique
using ultrasound technology has been the most
commonly performed cataract procedure in re-
cent years, the results of this method in patients
with PEX have been the subject of many stud-
ies. The reports of authors on the incidence of
intraoperative and postoperative complications
in the eyes with PEX are rather controversial.
A few studies that analyzed the results after
phacoemulsification cataract surgery indicate
that during the surgery certain problems oc-
cur due to poorly dilated pupils, weak zonulae,
and fragile anterior lens capsule, resulting in
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increased percentage of complications in these eyes [8, 9,
10]. A few recent studies show that phacoemulsification
cataract surgery in patients with PXF is a more compli-
cated surgery compared to cataract surgery in a non-PEX
eye, but if performed by an experienced surgeon it does
not present a significantly higher risk for patients [11, 12].

The aim of this study is to compare the intraoperative
and postoperative complications of phacoemulsification
in cataract eyes with PEX syndrome with cataract eyes
without PEX.

METHODS

In total, 600 eyes with senile cataract that underwent
phacoemulsification with implantation of intraocular
lenses were included in this study. Patients were divided
into two groups: the first group was the group with se-
nile cataract and PEX (300 eyes), and the second, control
group (300 eyes), were senile cataract patients without
PEX. Phacoemulsification was performed by one surgeon
in the period from May 2005 to January 2011 at the Oph-
thalmology Clinic of the Ni§ Clinical Center.

Exclusion criteria were traumatic cataract, high values
of IOP in patients requiring a previous antiglaucomatous
surgery, uncontrolled diabetes and acute cardiovascular
events (hypertension resistant to therapy, arrhythmia etc.).
The complete ophthalmologic examination was done pre-
operatively, on the first and the seventh day, as well as six
months after the cataract surgery.

All the surgeries were performed using the Millennium
apparatus (Bausch & Lomb, Bridgewater, NJ, USA) with
“burst” mode and implantation of hydrophilic acrylic flex-
ible lenses. Local peribulbar anesthesia was performed in
all the patients, with corneal incision of 3 mm and appli-
cation of cohesive viscoelastic for performing continuous
capsulorhexis.

Student’s t-test and x? test were used for statistical analy-
sis of clinical demographic characteristics and frequency
of operative complications.

RESULTS

Phacoemulsification was performed in 600 eyes with se-
nile cataract. The group of patients with PEX comprised
180 female and 120 male patients with mean age of 74.2
* 8 years (range of 56-82 years), and the control group of
patients with senile cataract without PEX included 170
female and 130 male patients with mean age of 68.1 £ 9.6
years (range of 56-79 years). The patients in the group
with cataract associated with PEX were significantly older
in comparison to the control group (p < 0.01), but there is
no difference in sex distribution (p < 0.793).

Pupil diameter and intraocular pressure (IOP) were
measured preoperatively. No patients had phacodonesis
or lens dislocation, which are parameters that could affect
surgery outcome. Patient in the control group preopera-
tively demonstrated lower IOP and larger pupil diameter,
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Table 1. Preoperative clinical findings in cataract patients with and

without PEX
Clinical Senile cataract Senile cataract
findings with PEX without PEX p-value
9 (n =300 eyes) (n =300 eyes)
IOP (mmHg) 16.1 £ 4.1 13.8+3.7 <0.001*
Pupil diameter’ 105 (35%) 38 (12.6%) <0.001*
Elevated IOP 30 (10%) 14 (4.7%) <0.012*

PEX - pseudoexfoliation syndrome; IOP - intraocular pressure;

' Considered to be 5 mm

Table 2. Intraoperative complications in cataract patients with and
without PEX who underwent phacoemulsification

Senile cataract | Senile cataract
Complications with PEX without PEX | p-value
(n=300eyes) | (n=300eyes)
Incomplete 9 (3%) 3(1%) 0.080
capsulorhexis
Posterior capsule 3 (1%) 1(0.35%) 0315
rupture
Zonular rupture 3 (1%) 2(0.7%) 0.563
Vitreous body 3(1%) 1(035%) | 0315
prolapse
Hyphema 1(0.35%) 0 (0%) 0316
Residual lens masses 3 (1%) 1(0.35%) 0.315

PEX - pseudoexfoliation syndrome

Table 3. Early postoperative complications in cataract patients with
and without PEX who underwent phacoemulsification (seventh day
postoperatively)

Senile cataract | Senile cataract
Complications with PEX without PEX p-value
(n =300 eyes) (n =300 eyes)
Corneal edema 36 (12%) 21 (7%) 0.036*
Elevated IOP 33 (11%) 6 (2%) <0.001*
Anterior chamber 17 (5.7%) 733%) | 0037*
inflammation
Fibrinous exudation 5(1.7%) 3(1%) 0.476
Hyphema 2(0.7%) 0 (0%) 0.156
Lens dislocation 3(1.0%) 0 (0%) 0.082
Cystoid macular 5(1.7%) 2(0.7%) 0.254
edema

PEX - pseudoexfoliation syndrome; IOP — intraocular pressure

which was a significant difference comparing to the senile
cataract group with PEX, who had statistically significantly
higher frequency of elevated IOP (> 22 mmHg), as shown
in Table 1.

Table 2 lists intraoperative complications in both
groups. As it has been shown, there is no statistically sig-
nificant difference between observed groups regarding
incomplete capsulorhexis, zonular rupture, and vitreous
body prolapsed. Anterior chamber lens implantation was
performed on all patients with posterior capsule rupture.

The patients were postoperatively followed up for six
months. Detailed findings are shown in Tables 3 and 4,
presenting early and late postoperative complications (on
the seventh and 180th postoperative day).

As it has been shown in Table 3, patients with PEX
demonstrated significant rise of IOP and more frequent
postoperative corneal edema and anterior chamber in-
flammation compared to the control group in the early
postoperative period.
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Table 4. Late postoperative complications in cataract patients with
and without PEX who underwent phacoemulsification (180th day
postoperatively)

Senile cataract | Senile cataract
Complications with PEX without PEX | p-value
(n =300 eyes) (n=300 eyes)
Postoperative o o
keratopathy 2(0.7%) 1(0.35%) 0.562
Elevated IOP 24 (8%) 5(1.7%) 0.0002*
Lens dislocation 3 (1%) 0 (0%) 0.082
Posterior capsule 7 (2.3%) 5(1.7%) 0.559
opacification
Anterior capsular 2(0.7%) 0 (0%) 0.156
constriction
Macular edema 1(0.3%) 0 (0%) 0.316

PEX - pseudoexfoliation syndrome; IOP - intraocular pressure

Six months after surgery it was found that 24 patients
in the PEX group still had glaucoma, but the number was
significantly reduced (p < 0.01) in comparison to preopera-
tive findings (n = 30 patients), as shown in Table 4.

DISCUSSION

Patients with pseudoexfoliation syndrome were signifi-
cantly older, had smaller pupil diameter and higher IOP
than controls. These findings are similar to recently pub-
lished study results [13]. Out of 300 patients with cataract
and pseudoexfoliation syndrome, 30 (10%) had capsular
glaucoma, which is statistically significantly more frequent
than in controls. Mean values of IOP were higher in the
group with PEX, which correlates with results from other
studies and at the same time justifies the attitudes that
strategies should be directed at reducing IOP with medi-
cal therapy in patients with elevated IOP in preoperative
management treatment.

In 105 patients with cataract and pseudoexfoliation,
pupils were less than 5 mm in diameter despite admin-
istration of two mydriatics, which imposes a significant
problem to the surgeon because it makes the properly sized
capsulorhexis more difficult to perform. Apart from the
problems concerning capsulorhexis performance, other
phases of the surgery are also challenging, considering the
tendency of subsequent narrowing of the pupil during the
surgery.

In practice, small-sized pupils can be enlarged by high-
density viscoelastic agents to perform viscomydriasis, as
well as by the use of iris retractors, in order to perform
properly sized capsulorhexis. A very important stage in
performing ultrasound cataract surgery is continuous
curvilinear capsulorhexis, which has been considered to
be of great importance, especially in eyes with pseudoex-
foliation, zonule laxity, and anterior capsule fragility. In
these patients, irregular capsulorhexes and uncontrolled
anterior capsule tears that may compromise surgery course
have often been described. We performed anterior capsule
staining in most patients and achieved significantly better
visualization, enabling the surgeon to work more safely

‘ DOI: https://doi.org/10.2298/SARH160225028V

Veselinovic A. et al.

and comfortably. Nevertheless, 3% of patients with PEX
had incomplete capsulorhexis, which is slightly higher
incidence in comparison to the controls. Posterior cap-
sule rupture occurred during lens chopping and anterior
chamber intraocular lens was implanted in three cases with
PEX and in one case without it. Wong et al. [14] reported
similar experience in senile cataract eyes with true exfolia-
tive syndrome.

Zonular weakness or laxity is one of important features
in patients with PEX, requiring extreme caution and preci-
sion during the procedure. In our group of patients with
pseudoexfoliation and cataract, there were no cases of zo-
nular dialysis preoperatively, while three patients mani-
fested zonular weakness during the surgery. All the patients
underwent “burst” technique for phacoemulsification, our
preferred technique over the “pulse” mode, which means
less ultrasound energy use. It is recommended to use ad-
junctive pupil and zonule support devices [15]. Anterior
capsular snap over the capsulorhexis edge has been de-
scribed as a sign of zonular dehiscence and instability [16].

It is of extreme importance to minimize the risk of zo-
nular dialysis occurrence during emulsification of the lens
nucleus, which can be characterized by a greater degree of
hardness in some cases. On most of the patients we used
the “Phaco quick” technique (85%), “stop and chop” tech-
nique in 15%, and “divide and conquer” technique in 5%
of cases. The preference was given to the technique that
enables faster and more effective nuclear fragmentation,
but, ultimately, the recommended technique is the one the
surgeon is most comfortable with.

In the phase of viscoelastic aspiration it is extremely im-
portant to completely remove viscoelastic substance used
in the previous phase of lens implantation since even small
residue may result in transitory elevation of IOP.

Early postoperative complications most commonly in-
clude postoperative corneal edema and transitory ocular
inflammation signs. Zhang and Saheb [17] reported that
endothelial cell density is lower in cataract patients with
PEX preoperatively, and corneal cell loss is greater post-
operatively. They also reported that there is a transient
increase in central corneal thickness after cataract surgery
in eyes with PEX, as opposed to eyes without PEX.

Lens dislocation and anterior capsular constriction
more commonly occur in patients with pseudoexfolia-
tion mostly as the consequence of frequent postoperative
inflammation and a smaller capsulorhexis resulting from
the narrow pupil.

IOP control in the early postoperative period seems to
be important in patients with PEX who underwent cata-
ract surgery [18]. It was shown that a long-term reduc-
tion in mean IOP occurred in PEX eyes with and without
glaucoma preoperatively, suggesting a protective effect of
phacoemulsification on IOP in these eyes [19]. Also, pre-
operative diagnosis of glaucoma seems to be the only factor
to affect the higher postoperative IOP [20]. There were no
differences in complications between eyes with PEX and
eyes without PEX [21].
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CONCLUSION

In our experience, phacoemulsification method can be
safely performed in cataract patients with PEX. It is a chal-
lenging surgery, but careful preoperative planning and
intraoperative care can ensure a successful outcome and
safe procedure. Concerning the numerous complications
that may occur in these patients, we did not face severe
intraoperative complications apart from certain problems
in performing capsulorhexis.
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OnepaTtuBHe U nocTonepaTMBHe KoMNAuKaumje ¢akoemynsudukauymje Koa
nayujeHaTta ca KaTapaktom u nceyaoekcponmjauMoHum CUHAPOMOM

Anekcangap BecenuHosuh, Mapuja LiBetaHosuh, 3opaH Munoweswh, JparaH BecennHosuh

KnuHnukm yeHtap Huw, YHuBep3nTeTcKa ouHa KnHnKa, Hiw, Cpbuja

CAXETAK

YBop/Lnmn Mceynoekcponujaumonn curppom (MEC) npeactasba
cncTemcky nopemehaj Koju ce jaBrba y cTapujem »1MBOTHOM [0y
a KapaKTepyLLe ce Haclarama JbycnacTor Matepujana Ha npefHoj
Kancynm couvBa, eHA0TeNy poXHaye, yKULy, 30Hynama, -
NnjapHOM Teny, upu1cy v nynunapHom py6y. MporpecrisHa ciaboct
30Hyna 3ajeAHo ca Behom TBpAONOM OYHOT COUVBa, CTAPOCT 1
NpuCcycTBO rnaykoma cy yelwhn koa naumjeHata ca MNEC-om.
Linmb pafa je ynopeanTu onepaTtriBHe 1 MOCTOMEpaTUBHE KOM-
nnvkauuje pakoemynsndukalmje Kog nalyjeHaTa ca Katapak-
ToM Koju nmajy MECy ogHocy Ha oHe Koju Hemajy TNMEC.
Metopge Cryauja je obyxBaTunia 300 y3acTOMHO OneprcaHnx
0uujy ca ceHMnHoMm KatapakTtom 1 NMEC-om 1 300 y3acTonHo
onepucaHnx ounjy ca CEHUIHOM KaTapaktom 6e3 MEC-a Koju
Cy orepucanu KatapakTty pakoemynsnprkaLlmjom of cTpaHe
jegHor xupypra. CBUM nayujeHTMa je paheH komnneTaH od-
TaJIMOJIOLLKM MPernef npeonepaTnBHo, NpBor, ceamor 1 180.
[aHa nocne onepauuije.

Pe3yntaTtu 3HauajHa cTaTMCTMUKa pa3nnka n3mehy nocmatpa-
HUX rpyna npeonepaTuBHO je noctojana y cnepehem: 6onec-

DOI: https://doi.org/10.2298/SARH160225028V

Huum ca MEC-om cy 6unu ctapuju (74,2 + 8,0, pacnoH 56-82
roAvHa; Tj. 68,1 £ 9,6, pacnoH 56-79 rofuHa), UManu cy Mamm
AvjameTap nynunie v BALWK MHTPAoKynapHu nputuncak (MOr,
16.1 £4.11j. 13,8 £ 3,7 mmHg). Y ToKy onepauuje Huje 61no 3Ha-
YajHMX pa3nnKka y BPCTV KoMnavkauuja. PaHe noctonepaTtmeHe
Komnnukauuje cy bune: 3HauajaH pact OTMM-a (33 7). wect 60-
NecHUKa; p < 0,001), yewhu Hana3 KopHeanHor egema (36 Tj. 21
6onecHuK; p < 0,036), Hdnamavmje y npesH0j OYHOj KOMOPK
(17 1j. cepam 6onecHuKa; p < 0,037). Y KacCHOM NoCTonepaTmBs-
HOM nepuofy 3HauajHo je yewhn 6uo Hanas nopacta NOM-a y
rpynu ca MX® (24 7j. net 6onecHuKa; p < 0,0002).

3aK/byuak Y pyKama NCKyCHOT 1 NaX/b1BOT Xupypra ¢pako-
emyn3mdurkaLuja je 6e36enHa 1 KOpUCHa XMPYpLIKa MeToga
KOA MaumjeHata ca CeHUIHOM KatapakTom u NEC-om. Hajsehu
npobnem npeAcTaB/ba ycka 3eHuLa, 30HynapHa HecTabunHocT
1 NpaBOBpeMeHO Nperno3HaBatbe GakoAoHese 1 rnayKomMa Kop,
nauujeHarta ca MNEC-om.

KmbyuHe peun: dbakoemynsudrkaLuja; nceyaoekcdonujaLmonm
CMHAPOM; CEHMHA KaTapakTa
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Epilepsy awareness, knowledge, and attitudes
among secondary school teachers in Montenegro
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SUMMARY

Introduction/Objective Epilepsy is associated with numerous misconceptions due to its dramatic mani-
festation and poor knowledge among the public.

The aim of this study was to assess epilepsy awareness, knowledge and attitudes among secondary
school teachers.

Methods We conducted a cross-sectional survey by sending a simple self-administered questionnaire
to all secondary schools in Podgorica, Montenegro. The questionnaire contained 16 questions regarding
epilepsy awareness, knowledge and attitudes, first aid attitudes, as well as demographic and teaching
experience data.

Results We analyzed 219 questionnaires. Almost all teachers had heard or read about epilepsy, 57.5%
of whom knew someone with epilepsy; 21% had a pupil with epilepsy in their class; more than 50% had
witnessed a seizure, with 25% of them linking epilepsy to a central nervous disturbance. Over 60% of
teachers chose convulsions/shaking to be a major feature of an epileptic attack. Forty percent of teach-
ers thought epilepsy could be cured. AlImost 80% thought people with epilepsy should get married and
have children, but only one third would marry a person with epilepsy. Over 13% would object to their
child playing with another child with epilepsy, and more than 50% would object if their child married a
person with epilepsy. About 35% of teachers suggested putting something in a person’s mouth during
attack to prevent tongue injury and asphyxiation.

Conclusion Awareness and understanding of epilepsy among teachers were satisfactory, but the results
also revealed negative attitudes. Teachers need further education about epilepsy to increase seizure
recognition and first aid management, reduce stigma, and intensify acceptance of people with epilepsy.

Keywords: epilepsy; awareness; knowledge; attitudes; teachers; Montenegro

INTRODUCTION

Epilepsy is the most common neurological disor-
der, affecting over 50 million people worldwide
[1]. Unfortunately, it is also poorly understood,
even among those who know someone with epi-
lepsy. Attitudes towards people with epilepsy are
influenced by the degree of knowledge of the
condition [2]; thus, in theory, a higher level of
education should correlate with better aware-
ness, knowledge, and attitude regarding epilepsy.
However, in reality, the general public frequently
hold misconceptions and inappropriate beliefs;
this is especially the case among older and less
educated members of the community, but also
occasionally among those with university educa-
tion. Danesi [3], Hsieh and Chiou [4], as well as
Mekarelli et al. [5], found such misconceptions
among school teachers.

School is an important part of every child’s
life. It is a place where their psychological, so-
cial, and educational development begins and it
represents a basis for all future accomplishments.
Children with epilepsy are particularly vulner-
able at the time of puberty, when they might ex-
perience stigma, isolation, and the resulting poor
self-esteem. It is well established that children
with epilepsy have a higher incidence of school
underachievement as a result of many factors,

including seizures themselves, medications, and
psychosocial and behavioral difficulties [6].

Teachers are often seen as role models and
their knowledge about and attitudes towards
epilepsy can directly impact upon a child’s
school performance, social skills development
and reduction in stigma [4]. Their experience
through direct contact with other students
can contribute to an improvement of epilepsy
management and to their better surveillance
and safety. Inadequate teacher’s knowledge and
negative attitudes can therefore have unforesee-
able consequences.

Thus, we designed this study to evaluate the
awareness, knowledge, attitudes towards epi-
lepsy, and attitudes concerning first aid among
secondary school teachers in Podgorica (the
capital of Montenegro), and to correlate these
findings with social background and teaching
experience.

METHODS

We conducted this cross-sectional study in
Podgorica during April 2015. Podgorica is
considered an educational center for the entire
country, containing 10 of the total of 50 public
secondary schools in Montenegro.
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In this study, we included all teachers living in Pod-
gorica, from nine secondary schools. We excluded teachers
from one secondary school since this school was specifical-
ly designed for children with delay in mental development.
Teachers who had children of their own with epilepsy were
also excluded. We informed the directors of all secondary
schools about the study, and obtained their approval be-
forehand. Teachers were asked to answer a 16-item ques-
tionnaire. Participation was voluntary and anonymous,
and all teachers gave written informed consent.

The questionnaire comprised five parts: demographic
data of teachers, teaching data, familiarity with epilepsy,
understanding of epilepsy, attitudes towards epilepsy, and
attitudes towards first aid. Most questions were designed
as a choice from “yes,” “no,” or “not familiar with the dis-
ease,” while questions regarding etiology of epilepsy, clini-
cal manifestations of an attack, and first aid management
permitted multiple answers. The questions were derived
from the questionnaires used in previous studies that
quantified the knowledge, attitudes, and practice towards
epilepsy among selected populations [7-10]. The question-
naire was translated into Montenegrin from the English
version and went through translation and back-translation.
Finally, the questionnaire was tested with lay volunteers to
ensure simplicity of language.

Most of the questions in the returned questionnaires
were answered. We discarded from the data analysis those
questionnaires in which some or all of the questions in the
returned questionnaire were left unanswered.

Statistical analysis

After coding, the data were entered into a computer us-
ing MS Excel (Microsoft Corporation, Redmond, WA,
USA) and analyzed by SPSS for Windows, Version 16.0
(SPSS Inc., Chicago, IL, USA). Continuous variables were
expressed as the range and median, whereas categorical
variables were presented as frequencies (%). We used x2
test to examine the association between variable’s absolute
frequencies. When frequencies were less than 5, we applied
Fisher’s exact test. We used Student’s t-test to determine
whether differences between means were statistically sig-
nificant. We considered a p-value of < 0.05 to be a statisti-
cally significant association between variables in all tests.

Table 1. Socio-demographic background and teaching data of teachers

Vujisi¢ S. and Vodopic S.

RESULTS

We sent a total of 279 questionnaires to all schools. Of
those, 221 teachers responded (aged 24-65 years), with
219 questionnaires being accepted, thus giving a response
rate of 78.5%.

Table 1 shows the socio-demographic background and
teaching experience of participants. Their mean age was
43.38 + 10.54 years (range 24-65 years). Most teachers
were female (74.9%). Almost two thirds were married
(62.1%), predominantly women (75%). Over one third
(36.1%) had fewer than 10 years of teaching experience.
Male teachers were more likely to have fewer than 10 years
of teaching experience (p < 0.02), whereas female teach-
ers were more likely to have between 10 and 20 years of
teaching experience (p = 0.005). There were no statisti-
cally significant differences between age and marital status
among interviewed teachers.

Almost all the teachers had heard or read about epilepsy
(Q1, 97.7%). Female teachers were significantly more likely
to have heard of this disease compared to male teachers
(99.4% vs. 92.7%, p = 0.01). Over half of those who had
heard or read about epilepsy (Q2, 57.5%) knew someone
with the disorder. Equal numbers of men and women pro-
vided positive answers to these questions (60.0% vs. 56.7%,
p = 0.67). Just over one fifth (Q3, 21%) had a pupil with
epilepsy in their class. They were more likely to be female
teachers (p = 0.03). Fewer than 7% (Q6, 6.4%) of all teach-
ers believed epilepsy was a form of insanity. There were no
statistically significant differences between male and female
teachers regarding this question (p = 0.11). Almost 40%
(Q7, 39.7%) of all teachers believed epilepsy could be cured,
regardless of gender (p = 0.12). Over 50% of teachers (Q8,
57.07%) had witnessed a seizure. Teachers aged over 45
years with over 10 years of experience (p < 0.05) answered
this question positively. These results are shown in Table 2.

Most teachers (Q9, 73.1%) believed that people with
epilepsy could lead as much of a normal life as everybody
else. Over three quarters (Q10, 79.5%) thought that people
with epilepsy should get married and have children (Q11,
73.5%), but only one third of all teachers said they would
marry a person with epilepsy (Q12, 34.7%). Over 10%
(Q13, 13.7%) would object if their child played with an-
other child who had epilepsy, but more than a half (Q14,
58.4%) would object if their child married a person with

Characteristics Teachers with students with epilepsy Teachers without students ~value
in their class (n = 154) with epilepsy in their class (n = 65) P
Age (years) 4488 +10.39 39.83+10.13 0.001
Gender (M/F) 40/114 15/50 0.78
Married 97 (63%) 39 (60%) 0.79
. Single 46 (29.90%) 24 (36.9%) 0.39
Marital status .
Divorced 8(5.2%) 2(3.1%) 0.73
Widow/Widower 3(1.9%) 0 0.56
< 10years 48 (31.2%) 31 (47.7%) 0.03
Teaching
. 10-20 years 53 (34.4%) 20 (30.8%) 0.71
experience
> 20 years 53 (34.4%) 14 (21.5%) 0.06
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Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):129-135



Epilepsy awareness, knowledge, and attitudes among secondary school teachers in Montenegro

epilepsy. Nearly 90% (Q15, 88.1%) thought people with
epilepsy should be employed like everybody else. Female
teachers were more likely to answer “yes” to this question
compared to male colleagues (91.5% vs. 78.2%, p = 0.008),
as shown in Table 2.

All teachers with over 10 years of experience had heard
of epilepsy, unlike colleagues with fewer years in teaching.
It was found that work experience was highly associated
with the knowledge regarding this disorder (p = 0.01).
Teachers with over 10 years in training were significantly
more likely to know someone with epilepsy, compared to
colleagues with fewer than 10 years of work experience
(p = 0.02). The least experienced teachers had fewer stu-
dents suffering from epilepsy. Teachers with 10-20 years’
experience and in training (p = 0.006) had significantly
more students with epilepsy. Almost three quarters (71.6%)
of teachers with over 20 years in teaching had seen sei-
zures, compared to 60% of those who had been teaching
for 10-20 years. The likelihood of teachers having seen a
seizure was significantly related to their teaching experi-
ence (p = 0.04). Teachers with a long teaching career were
more likely to object to their child marrying a person with
epilepsy (p = 0.02). These results are shown in Table 3.

Table 2. Teachers' answers in relation to gender

Over 20% of teachers who worked for less than 10 years
and over 22% of those who worked for more than 10 years
were familiar with causes of epilepsy (p = 0.21). The ma-
jority of teachers in both groups considered convulsions/
shaking to be the major characteristic of an epileptic attack
(79.7% and 87.1%, respectively, p = 0.14). Most respon-
dents believed epilepsy was not a form of insanity (92.4%
and 90.0%, respectively, p = 0.55). A third of the teachers
who had worked for less than 10 years (34.2%) and less
than a half (42.9%) of those who had worked for more
than 10 years believed epilepsy could be controlled with
medication (p = 0.20). The frequency of correct answers
presented in Table 4 is not statistically significant in regard
to work experience.

A quarter of all teachers from both groups (with and
without students with epilepsy in the class) were familiar
with causes of epilepsy (p = 0.90), naming brain disease/
disorder/injury in a multiple-choice / single answer format.
One fifth believed epilepsy was hereditary, and the rest
thought seizures were caused by a combination of emo-
tional stress, birth defects and hereditary factors. Majority
of respondents from both groups considered convulsions/
shaking to be a major feature of an epileptic attack (84.1%

) YES
Question p-value
Total Male Female
Have you ever heard or read about epilepsy? 214 (97.7%) 51 (92.7%) 163 (99.4%) 0.01
Have you ever known anyone who had epilepsy? 126 (57.5%) 33 (60%) 93 (56.7%) 0.66
Have you ever had any students with epilepsy in your classroom? 46 (21%) 9 (16.4%) 37 (22.6%) 0.03
Do you think that epilepsy is a form of insanity? 14 (6.4%) 6(10.9%) 8 (4.9%) 0.11
Do you think that epilepsy can be controlled with medications? 87 (39.7%) 17 (30.9%) 70 (42.7%) 0.12
Have you ever seen anyone who was having a seizure? 126 (57.5%) 34 (61.8%) 92 (56.1%) 0.45
In your opinion, can people with epilepsy lead a normal life? 160 (73.1%) 40 (72.7%) 120 (73.2%) 0.93
In your opinion, should people with epilepsy get married? 174 (79.5%) 45 (81.8%) 129 (78.7%) 0.70
In your opinion, should people with epilepsy have children of their own? 161 (73.5%) 40 (72.7%) 121 (73.8%) 0.95
Would you marry a person with epilepsy? 76 (34.7%) 17 (30.9%) 59 (36%) 0.58
Would you mind your child playing with a child with epilepsy? 30 (13.7%) 6 (10.9%) 24 (14.6%) 0.37
Would you mind your child getting married to a person with epilepsy? 128 (58.4%) 26 (47.3%) 102 (62.2%) 0.05
Do you think people with epilepsy should be employed in jobs like other people? | 193 (88.1%) 43 (78.2%) 150 (91.5%) 0.008
Table 3. Teachers'answers in relation to work experience
. YES
Question p-value
< 10 years 10-20 years > 20 years
Have you ever heard or read about epilepsy? 74 (93.7%) 73 (100%) 67 (100%) 0.01
Did you ever know anyone who had epilepsy? 36 (45.6%) 47 (64.4%) 43 (64.2%) 0.02
Have you ever had any students with epilepsy in your classroom? 8(10.1%) 16 (21.9%) 22 (32.8%) 0.006
Do you think that epilepsy is a form of insanity? 4 (6.4%) 8(10.9%) 2 (4.9%) 0.13
Do you think that epilepsy can be controlled with medications? 27 (34.2%) 33 (45.2%) 27 (40.3%) 0.52
Have you ever seen anyone who was having a seizure? 35 (44.3%) 43 (58.9%) 48 (71.6%) 0.004
In your opinion, can people with epilepsy lead a normal life? 58 (73.4%) 51 (69.9%) 51 (76.1%) 0.70
In your opinion, should people with epilepsy get married? 65 (82.3%) 56 (76.7%) 53 (79.1%) 0.69
In your opinion, should people with epilepsy have children of theirown? | 60 (75.9%) 52 (71.2%) 49 (73.1%) 0.97
Would you marry a person with epilepsy? 32 (40.5%) 22 (30.1%) 22 (32.8%) 0.67
Would you mind your child playing with a child with epilepsy? 9 (11.4%) 11(15.1%) 10 (14.9%) 0.89
Would you mind your child getting married to a person with epilepsy? 40 (50.6%) 40 (54.8%) 48 (71.6%) 0.02
thohiSLr;;Zg\II;?people with epilepsy should be employed in jobs like 70 (88.6%) 63 (86.3%) 60 (89.6%) 0.26
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Table 4. Teachers’ answers in relation to work experience

Vujisi¢ S. and Vodopic S.

. YES
Question
< 10 years > 10 years p-value

What do you think is a cause of epilepsy? 16 (20.3%) 39 (22.2%) 0.21

What do you think an epileptic attack is? 63 (79.7%) 122 (87.1%) 0.14

Do you think that epilepsy is not a form of insanity? 73 (92.4%) 126 (90%) 0.55

Do you think that epilepsy can be controlled with medications? 27 (34.2%) 60 (42.9%) 0.20
Table 5. Teachers’ answers in regard to their experience with students with epilepsy

YES
Question Teachers with students with Teachers without students p-value
epilepsy in their class with epilepsy in their class

What do you think is a cause of epilepsy? 46 (25.3%) 9 (24.3%) 0.90

What do you think an epileptic attack is? 153 (84.1%) 32 (86.5%) 0.71

Do you think that epilepsy is not a form of insanity? 166 (91.2%) 33 (89.2%) 0.69

Do you think that epilepsy can be controlled with medications? 76 (41.8%) 11 (29.7%) 0.17
Table 6. Teachers’ answers in regard to their experience with students with epilepsy

YES
Question Tegchers_with gtudeqts Teachers vx_/ithout. p-value
Total with epilepsy in their students epilepsy in
class their class

In your opinion, can people with epilepsy lead a normal life? | 160 (73.1%) 136 (74.7%) 24 (64.9%) 0.21

In your opinion, should people with epilepsy get married? | 174 (79.5%) 150 (82.4%) 24 (64.9%) 0.01

In your opinion, should people with epilepsy have children 161 (73.5%) 138 (75.8%) 23 (62.2%) 0.08

of their own?

Would you marry a person with epilepsy? 76 (34.7%) 71 (39%) 5(13.5%) 0.003

Would you mind your child playing with a child with epilepsy? | 30 (13.7%) 23 (12.6%) 7 (18.9%) 0.31

Would you mind your child getting married to a person 128 (58.4%) 106 (58.2%) 22 (59.5%) 0.89

with epilepsy?

Po you think people with epilepsy should be employed in 193 (88.1%) 164 (62.5%) 29 (78.4%) 0.04
jobs like other people?
Table 7. Proper first aid management in regard to determinants — having a student with epilepsy, being a witness to an epileptic attack, and
work experience

Determinants Proper first aid Incorrect first aid value

management (n = 62) management (n = 157) P

Professors who had students 12 (19.4%) 34 (21.7%) 0.7

with epilepsy in their class

Pr(_)fessgrs who witnessed an 31 (50%) 95 (60.5%) 015

epileptic attack

< 10years 24 (38.7%) 55 (35%)
Teaching experience 10-20 years 18 (29%) 55 (35%) 0.69
> 20 years 20 (32.3%) 47 (29.9%)

vs. 86.5%, p = 0.71). Only 8.21% considered loss of con-
sciousness a feature, but 16% chose the combination of
convulsions and loss of consciousness. Epilepsy was not
considered a form of insanity in a little over 90% of teach-
ers who had students with epilepsy, compared to a similar
percentage of those who did not have a pupil with epilepsy
in their class (91.2% vs. 89.3%, respectively, p = 0.69). Less
than half of all teachers who had students with epilepsy
thought epilepsy could be controlled with medication in
contrast to one third of those who had no experience with
students with epilepsy (p = 0.17). These results are pre-
sented in Table 5.

Teachers who had students with epilepsy more often
thought people with epilepsy should get married (82.4%
vs. 64.9%, respectively, p = 0.01), and they would marry
a person with epilepsy, in contrast to their colleagues
who were inexperienced (39% vs. 13.5%, respectively,

‘ DOI: https://doi.org/10.2298/SARH160218026V

p = 0.003). Teachers who never had a student with epilepsy
in their class believed they should be employed in jobs
like other people (78.4% vs. 62.5%, respectively, p = 0.04).
These results are presented in Table 6.

Almost one third (28.3%) of interviewed teachers knew
how to perform proper first aid. One fifth (19.4%) of teach-
ers who had students with epilepsy in their class encircled
the correct answer in regard to proper first aid manage-
ment. One half of teachers who had previously seen an
epileptic attack would provide proper first aid in a seizing
child. Having a student with epilepsy (p = 0.7), long work-
ing career (p = 0.69), or being a witness to an epileptic
attack (p = 0.15) are variables which were not statistically
significant determinants in regard to first aid management.
Correct answers were equally distributed in all three cat-
egories (Table 7). Incorrect first aid management included
potentially dangerous activities, such as holding a student’s
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arms and legs and pouring water on a student during an
attack. Three teachers did not know what to do with a
seizing student.

DISCUSSION

In the eyes of children, teachers are often seen as role mod-
els with a lifelong influence. Therefore, evaluating their
knowledge and attitudes towards epilepsy is crucial, given
that their values may directly impact not only on the chil-
dren but on their families and communities. This study is
the first survey regarding epilepsy awareness, knowledge,
and attitudes towards epilepsy among secondary school
teachers in Montenegro.

In a present study, teachers had a good awareness of
epilepsy. Only three teachers had not heard or read about
epilepsy. Female teachers were more aware, but we believe
this result is related to a higher percentage of female teach-
ers compared to male colleagues in all secondary schools.
More than half had witnessed a seizure. Several studies
from both developed and developing countries showed
high awareness among public [11-14]. On the contrary, the
awareness of epilepsy among schoolteachers in Thailand
was only 57.8% [15]. The reason for this disparity is vague;
close interpersonal relationships may still be an attribute in
our community. Teachers also held appropriate opinions
about the nature of epilepsy, naming brain disease (25%),
genetics (20%), and birth trauma (5%) as potential causes
of epilepsy. These results are not surprising given their
level of education, but there are still persisting misconcep-
tions. Although teachers had knowledge, it was stunning
to find that over 8% of teachers who had a student with
epilepsy believed epilepsy to be a form of insanity. This
misconception was present even in those teachers with
greater years of teaching experience. Our result is more
favorable compared to those from developing countries
[15, 16]. However, surveys of public awareness, knowledge,
and attitudes towards epilepsy from developed countries
reported negative association between epilepsy and insan-
ity [11, 12, 17]. Over 40% of our teachers who had stu-
dents with epilepsy in their class believed epilepsy can be
controlled with medication. In a study conducted among
Italian school teachers, it was observed that 46.8% of the
teachers believed that epilepsy was incurable [5], while a
study conducted in Brazil showed a much greater percent-
age of teachers believing epilepsy can be treated (90%) [18].
Over 80% of the teachers (those with and those without
students with epilepsy in their class) believed that convul-
sions/shaking is a major feature of an epileptic attack, sup-
porting the well-known misconception that ‘people with
epilepsy shake, even though a generalized tonic-clonic
seizure is not the most prevalent seizure type.

In contrast to our study, previous similar studies from
the USA and Greece found positive attitudes towards stu-
dents with epilepsy despite significant deficits in general
knowledge [19, 20]. Over three quarters of our teachers
thought that people with epilepsy should get married and
have children, although only one third of teachers who
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had a student with epilepsy would marry a person with
epilepsy. Over 10% of teachers who had a student with epi-
lepsy in their class would object if their child played with
another child who had epilepsy, and, strikingly, 50% would
object if their child married a person with epilepsy. Nega-
tive attitudes in regard to these questions were even higher
among teachers who were inexperienced. In the Italian
study that included 600 teachers from primary and second-
ary schools, it was found that 33% of teachers considered
epilepsy a moderate-to-strong limitation for marriage and
24.6% of teachers were of the opinion that it would be a
limitation for having children [5]. In a study by Mielke et
al. [16], 76% of teachers would marry an epileptic person,
and 82% of teachers would allow their child to play with an
epileptic child. In a survey from Thailand, most teachers
would allow their children to associate with a child with
epilepsy, but only 41.2% of teachers would allow marriage
of their child with an epileptic [15].

Although teachers with over 20 years of experience had
more knowledge and more students with epilepsy in their
classrooms, it is evident that stigma had remained. These
negative attitudes might be a result of the absence of educa-
tional programmes in epilepsy for teachers in Montenegro.
Nevertheless, negative attitudes of Montenegrin teachers
towards students with epilepsy might also be a reflection
of what they grew up hearing in community.

Despite this negative attitude, most teachers believed
that people with epilepsy could lead as much of a normal
life as anybody else, and that they should be employed like
other people. We cannot explain this discrepancy.

In regard to first aid measures for a seizing student,
less than 20% of teachers who had students with epilepsy
in their class and one half of those who had previously
seen an attack would turn a pupil on a side and try to
prevent further injuries and asphyxiation. Our result is far
less favorable compared to a study conducted in Pakistan,
according to which almost 60% of teachers would turn a
pupil on his side, and over 45% would prevent the tongue
rolling back [21]. Over 20% of teachers who had students
with epilepsy and over 60% of those who had previously
seen an epileptic attack were not familiar with the cor-
rect initial procedures and first aid during a seizure. These
teachers selected potentially dangerous maneuvers, such
as holding a student’s arms and legs and pouring water
on him during an attack. Other studies found similarly
unsatisfactory responses concerning first aid measures in
children with epilepsy [5, 7, 15, 19, 20, 22, 23]. In un-
developed countries, these percentages were even higher,
like a study from Nigeria, according to which over 80% of
teachers were not familiar with first aid management of a
seizing child [8]. In Montenegro, paramedics are always
called by school staff in any case of emergency, especially
seizures. This reflects the amount of panic which a seizure
generates. One has to keep in mind that injuries associated
with seizures are common among sufferers, and their pre-
vention as well as proper first aid are indispensable. There-
fore, teacher education towards a proper first aid seizure
management is crucial in eliminating obstacles associated
with negative attitudes and fear.
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CONCLUSION

The results of the study suggest that though there is a high
degree of awareness among secondary school teachers in
Montenegro, considerable misconceptions and negative
attitudes about epilepsy still persist, despite the level of
education of teachers. The major reason for this was insuf-
ficient knowledge about epilepsy and lack of education of
secondary school teachers during their training. In Monte-
negro, there are officially no special curricula regarding the
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CBecT, 3Hatbe M CTaBOBU O enmlencuju MET)V HaCTaBHULUUMa CpeabUX LWWKOoMa Y

LipHoj fopu

Cnasuua Byjucuh'?, Carba Bogonuh'?

'KnuHnka 3a Heyponorujy, KnuHnukm uenTap LipHe lope, Mogropuua, LipHa lopa;
2Ynneepautet LpHe fope, MegnunHcku pakynter, Moaropuua, LipHa lfopa

CAXETAK

YBoga/LUum Envnencuja je noBesaHa ca 6pojHrm 3abnygama
Koje nmoTuvy of ApaMaTUYHOT 1CMOoSbaBaka Hamada v cnabor
no3HaBatba Nprpoae bonectu.

Linb paga je 610 fia ce NpoLieHe CBECT, 3Hakbe U CTaBOBY O
enunencuju npodecopa cpefrbux LWKona.

Metope CnpoBenv Mo CTyAujy Mpeceka y CBUM CpefHbUM KO-
nama y Moaropyum ynotpe6om ynuTHUKa Koju Cy NCrMTaHNLM
CamMOCTanHo nonyhaeanu. YNUTHYK je cagpao 16 nutarba.
Pesyntatu AHanmsmpaHo je 219 ynutHuka. CKopo CBM HacTa-
BHWLM Cy 3HaNN UKW Cy YnATanM o enunencmju. Buwe op nosno-
BUHe (57,5%) 3Hano je Hekora ca enunencujom, a 21% je nma-
110 YYEHUKa Ca enunencujom y cBom ofesbetby. Buie og 50%
npodecopa je 6uno ouemaal Hanaga. Envnencujy Kao 6onect
LIEHTPaJIHOT HEPBHOT CUCTEMA je 3a0KPYKINo hux 25%. 3a npe-
Ko 60% MCnMTaHUKa rpueBu cy 61nm rnaBHa KapakTepucTika
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Hanapga. Mare of MoNoBUHE je MUCIAO Aa enunencuja Moxe
na ce usneyn. Ckopo 80% npodecopa je 6uno Mulwberba aa
obonenu Tpeba Aa cknanajy 6pak 1 uMajy aeLy, anv camo jegHa
TpehurHa wux 6u cknonuna 6pak. Mpeko 13% ce He 61 NpoTY-
BU/O [la Ce bIX0Ba AeLia Urpajy ca AeTeTOM ca enuiencujom, a
BULLe of 50% 6U ce NPOTMBUIO Aa HUXOBO feTe byae y 6paKky
ca ocobom Koja 6onyje of enunencuje. Oko 35% HacTaBHMKa
je npepnoxuno fa ce y Hanagy AeTeTy CTaBu NPeaMeT y ycTa
Kako 61 ce npeBeHMpano 3anafare jesunka.

3aksbyyak [1o3HaBarbe enuvnencuje Kof HacTaBHUKa je 6uno 3a-
JoBosbaBajyhe, anu Cy pe3yntaTi ykasanu 1 Ha HeraTviBHe CTa-
BoBe. HacTaBHuiKe Tpeba goaaTHO eayKoBaTu O enunencumjy, no-
BehaTy 3Hare 0 Hamagyma v NpBoj momoh, a y Unby cMatbera
cTurMaTr3aLmje n 6osber npuxsaTaka 0coba ca envnencujom.
KrmbyuHe peunm: envnencuja; CBECT; 3Hatbe; CTaBOBU; HACTaBHU-
un; LipHa lopa
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Patients’ symptoms as a reason for consulting a doctor
and obtaining a diagnosis of obstructive sleep apnea

Dimitar Karkinski, Dejan Doki¢
“Mother Teresa” Clinical Center, Clinic of Pulmonology and Allergy, Skopje, Macedonia

SUMMARY

Introduction/Objective Obstructive sleep apnea (OSA) is characterized by a number of symptoms of
which the patient is sometimes not aware.

The aim of this study was to determine the symptoms due to which patients came to our sleep depart-
ment, and to examine to which extent patients’ self-awareness plays a role in diagnosing OSA.
Methods The study included 388 patients who came to the Sleep Department of the Clinic of Pulmonol-
ogy, Skopje, Macedonia, from 2012 to 2016, with suspicion of OSA. Medical history was taken from all
patients and polysomnography was performed in order to diagnose OSA. All patients with symptoms
of OSA and Apnea-Hypopnea Index score of over 5 were diagnosed with OSA.

Results We identified a list of 23 symptoms that lead patients to visit a doctor. The most common symp-
tom was snoring, which occurs in 86% of patients. It is followed by a feeling of under-sleeping with 68%
and witnessed apnea with 63%. A total of 258 patients were diagnosed with OSA. The most important
primary symptoms that led OSA-positive patients to our clinic were snoring, witnessed apnea, and day-
time sleepiness. The percentage of snoring was decreasing with disease severity. Percentage of witnessed
apnea and daytime sleepiness were increasing with disease severity. Self-awareness of symptoms led a
majority of the patients to come to the Sleep Department.

Conclusion Patients who have symptoms such as snoring, witnessed apnea, and daytime sleepiness are
likely to suffer from OSA. Most of the patients are aware of their symptoms and seek help from a doctor.
Keywords: sleep apnea; snoring; primary symptom
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INTRODUCTION

Obstructive sleep apnea (OSA) is defined as
an intermittent cessation of breathing during
sleep [1]. Sleep apnea is characterized by the
cessation of airflow of over 10 seconds up to
two minutes or longer [2]. The prevalence of
OSA in the world is 2-5% of the general popu-
lation [3]. A growing number of authors point
out that its prevalence is 5% and greater among
men and 2% and greater among women [4].
According to this statistic, we can assume that
there are between 40,000 and 100,000 persons
suffering from OSA in Macedonia. Obstruc-
tive sleep apnea is characterized by a number
of symptoms of which the patient is sometimes
not aware [5]. The most common are snoring,
witnessed apnea, daytime sleepiness, feeling
under-slept upon waking, the weakening of
intellectual abilities, dry mouth or throat in the
morning [6, 7, 8]. Most of the patients had nev-
er heard of obstructive sleep apnea and had not
been aware of having symptoms that may indi-
cate this disease. Unfortunately, doctors rarely
think of OSA and symptoms that patients com-
plain of are often considered to be symptoms of
other diseases. Population-based epidemiology
studies and observations of OSA patients have
consistently shown the prevalence of hyperten-
sion, type II diabetes, cardiovascular disease,
and stroke to be higher in people with OSA [9].

The prevalence of hypertension is significantly
higher in patients with OSA than the general
population. OSA prevalence is especially high
in patients with hypertension resistant to drugs.
OSA was diagnosed in 83% of patients with un-
controlled hypertension (three or more antihy-
pertensive drugs) [10]. The risk of myocardial
infarction in patients with OSA is five times
higher than the general population. Chances to
survive myocardial infarction in patients with
OSA are much smaller than in patients with
no OSA. Seventy-five percent of patients with
angiographically proven coronary artery dis-
ease have OSA [11]. Sleep disordered breathing
is significantly more common in patients who
have had a stroke or a transient ischemic at-
tack than in the general population, occurring
in 32-63% of stroke patients, and is associated
with increased mortality and worse functional
outcomes in these patients. [10]

The aim of this study was to determine
the most common symptoms due to which
patients with suspicions of OSA came to our
Department, to identify the primary symptom
for which they underwent polysomnography
(PSG), and to see if there is a difference in
symptoms in PSG-positive patients in com-
parison to negative patients. Furthermore, we
wanted to examine to which extent patients
self-awareness plays a role in reaching the di-
agnosis.
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METHODS

The study was prospective and performed at the Clinic of
Pulmonology from 2012 to 2016. The study included 388
patients who came to the Sleep Department with suspicion
of OSA. Medical history was taken from all the patients,
after which PSG was performed on all patients. When tak-
ing patient anamnesis, data was grouped into four sets. The
first set of information included standard data for age and
sex. The second set of collected data included informa-
tion about all OSA symptoms such as snoring, witnessed
apnea, daytime sleepiness, morning dry mouth or throat,
feeling under-slept in the morning, and others. The third
set of collected data included information about the pri-
mary symptom and was classified as a distinct category of
data information. Primary symptom was defined as a single
primary issue that led patients to the hospital. Fourth set
of information included data of patient’s self-awareness of
symptoms. OSA was diagnosed by PSG, which represents
the golden standard for the diagnosis [12, 13]. In this study
we used Respironics Alice 5 Diagnostic Sleep System poly-
somnograph (Koninklijke Philips N.V., Amsterdam, the
Netherlands). All results from PSG were scored manually
according to standard criteria. Apnea, hypopnea and arous-
als were also identified according to the standard criteria
[14]. All results were summarized according to the Apnea—
Hypopnea Index (AHI). All patients with symptoms of OSA
and AHI score of over 5 were diagnosed with OSA [13].

RESULTS

The study included 388 patients, who came to the Sleep
Department with suspicion of OSA. The average age was
44.8 + 13.7 years, and 301 were males and 78 females.
Medical history was taken from all patients with suspi-
cion of OSA, and PSG was performed on all of them in
order to diagnose OSA. All the patients with symptoms of
OSA and AHI score of over 5 were diagnosed with OSA. A
total of 258 patients were diagnosed with OSA with AHI
> 5 per hour, 107 patients had negative AHI < 5 per hour,
18 patients were diagnosed with respiratory effort-related
arousals (RERA), obesity-hypoventilation syndrome was
found in four patients, and one patient had central sleep
apnea (CSA). Patients with RERA, CSA, and obesity-hy-
poventilation syndrome were not taken into account in
statistical analysis.

We identified 23 symptoms that led the patients to the
Sleep Department. Twelve most common symptoms are
listed in Table 1. The most common symptom was snoring,
which occurred in 86% of the patients, followed by a feel-
ing of under-sleeping, with 68%, and witnessed apnea, with
63%. The remaining 10 symptoms (headache, dizziness,
bruxism, stuffy or blocked nose, nose bleeds, restless legs,
numbness in hands and feet, excessive dreaming, regurgita-
tion of food, and nightmares) occurred in less than 1% of
cases and are not listed in Table 1.

After PSG, the patients were divided into two groups.
The first group included patients with negative PSG with
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Table 1. Percentage of 13 most common symptoms for all patients
with clinical suspicion of OSA who presented at the Sleep Laboratory
before they underwent overnight PSG

1. | Snoring 86%
2. | Feeling of lack of sleep in the morning 68%
3. | Witnessed apnea 63%
4. | Daytime sleepiness 55%
5. | Abrupt awakening from sleep because of choking 38%
6. | Abrupt awakening not associated with choking 29%
7. | Inability to fall asleep 21%
8. | Dry mouth and/or throat in the morning 20%
9. | Fatigue 19%
10. | Short sleep 18%
11. | Anxiety 15%
12. | Chest pain 9%
13. | Fear of falling asleep 5%

OSA - obstructive sleep apnea, PSG - polysomnography

Table 2. List of most common symptoms in patients with and without
OSA

OSA negative OSA positive
AHI <5 AHI =5
1. | Snoring Snoring

2. | Abrupt awakening not
associated with choking

3. | Feeling of lack of sleep in the
morning

4. | Inability to fall asleep

Daytime sleepiness

Witnessed apnea

Feeling of lack of sleep in the
morning

Abrupt awakening from
sleep because of choking

Dry mouth and/or throat in
the morning

7. | Other Other
OSA - obstructive sleep apnea, AHI - Apnea-Hypopnea Index

5. | Anxiety

6. | Daytime sleepiness

AHI < 5, and the second group included patients with
positive PSG with AHI > 5, whom we diagnosed with OSA.
Table 2 shows six most common symptoms that we found
in booth groups.

We identified primary symptoms for all the patients
and we attempted to classify the primary symptoms as a
distinct category. Primary symptom was defined as a single
primary issue that led patients to the hospital. In fact, most
patients could clearly identify their primary symptom. A
smaller number of patients had two or more symptoms.
In these patients we had to identify only one major symp-
tom that we considered to be primary. For example, if a
patient had snoring, witnessed apnea, daytime sleepiness,
and a feeling of under-sleeping in the morning but his wife
told him that he had been suffocating while sleeping and
that is the reason he is visiting a doctor, then witnessed
apnea was registered as the primary symptom. Or if we
had a patient who complains of abruptly awakening from
sleep, cannot fall asleep, and experiences anxiety, and the
main reason for visiting a doctor was abrupt awakening
from sleep, then we took this symptom as the primary one.
The most common primary symptom for all the patients
was snoring, with 31%, followed by witnessed apnea, with
25%, abrupt awakening from sleep because of choking,
with 19%, etc. (Table 3)
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Table 3. Percentage of primary symptoms for all patients with clinic
suspicion of OSA who presented at the Sleep Laboratory before they
underwent overnight PSG

1. | Snoring 31%
2. | Witnessed apnea 25%
3. | Daytime sleepiness 19%
4. | Abrupt awakening from sleep because of choking 18%
5. | Abrupt awakening not associated with choking 9%
6. | Inability to fall asleep 6%

OSA - obstructive sleep apnea, PSG - polysomnography

Table 4. Primary symptom that occurs in different groups according
to the severity of OSA

Severity Snoring W:gﬁzzed s:Deae)gilrr:;is Other
AHI (5-14) 65.8% 12.2% 7.3% 14.7%
AHI (15-30) | 60.1% 17.7% 13.5% 8.7%
AHI (> 30) 29.2% 34.8% 27.8% 8.2%

OSA - obstructive sleep apnea, AHI - Apnea-Hypopnea Index

Table 5. The primary symptom that occurs in patients with AHI <5

Abrupt Feeling Inabilit
OSA . awakening not | of lack of Y
.. | Snoring ) - : tofall | Other
severity associated with | sleep in the
. . asleep
choking morning
AHI<5 [43.9% 23.4% 13.1% 10.3% [9.3%

AHI - Apnea-Hypopnea Index

Table 6. Motivation for patients to seek help from a doctor

1. | Patients aware of their symptoms seeking help 72%
Patients unaware of their symptoms, but alerted

2. X 22%
by their partner
Patients unaware of their symptoms, but alerted

3. . 4%
by the media
Patients unaware of their symptoms, but alerted

4, X 2%
by their doctor

After PSG, we divided the patients into two major
groups. The first group comprised patients with AHI <
5 (negative PSG in 107 patients), and the second group
comprised patients with AHI > 5 (positive PSG in 258 pa-
tients). Patients who were diagnosed with OSA according
to the severity of AHI were divided into three groups. In
the first group with mild OSA (AHI > 5, but < 15 per hour)
there were 41patients (15.9%). In the group with moderate
OSA (AHI > 15, but < 30 per hour) there were 23 patients
(8.9%), and in the group with severe OSA (AHI > 30 per
hour) there were 194 patients (75.2%).

Table 4 presents the percentage of primary symptoms in
different groups of patients divided according to severity
of OSA. We found that snoring as the primary symptom is
highest in mild OSA, and is decreasing as severity of OSA
increases, while the results are opposite with witnessed
apnea and daytime sleepiness as a primary symptoms.

Results from 107 patients with AHI < 5 are shown in Ta-
ble 5. The most common primary symptom in this group
of patients was snoring, with 43.9%, followed by abrupt
awakening not associated with choking, with 23.4%, and
a feeling of under-sleeping in the morning, with 13.1%.

The results that we collected from all 388 patients which
refer to the question if they were aware of their symptoms

‘ DOI: https://doi.org/10.2298/SARH160310033K
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are shown in Table 6. The majority of patients (72%) had
been aware of their symptoms, while the percentage of
patients who were “forced” to go to the doctor by their
partners and had not been aware of their symptoms
amounted to 22%. Four percent of patients had not been
aware of their symptoms but were alerted by the media
and come to our department. Two percent of patients had
not been aware of their symptoms, but the symptoms were
discovered by their doctors, who referred the patients to
our department.

DISCUSSION

Most of patients had never heard of OSA and do not know
that they have symptoms that may indicate this disease.
Unfortunately, doctors rarely think of OSA and symptoms
that patients are complaining of are often considered to be
symptoms of other diseases [15]. Franklin et al [3] pointed
out that OSA is primarily regarded as a male disorder,
which is comparable with results of our study. Almost 80%
of patients that we included in this study were male. OSA is
characterized with a number of symptoms. From the study
we can see that we identified 23 different symptoms. The
most common symptoms are snoring, a feeling of under-
sleeping in the morning, witnessed apnea, and daytime
sleepiness. Once we separated OSA-positive and negative
patients, we found that snoring is the most common symp-
tom in booth groups. Myers et al. [12] pointed that snoring
is the most common symptom in sleep apnea patients but
is not useful for establishing the diagnosis.

But after snoring we have difference in order of appear-
ance of symptoms in booth groups. In the negative OSA
group, symptoms that followed snoring were abrupt awak-
ening from sleep not associated with choking and feeling
under sleeping in the morning. In the positive OSA group
next following symptoms were witnessed apnea, daytime
sleepiness. We have similar results with primary symp-
toms. Most common primary symptoms in all patients
were snoring, witnessed apnea, daytime sleepiness, abrupt
awakening from sleep because of choking, abrupt awak-
ening not associated with choking and cannot fall asleep.
Most common primary symptoms in patients with OSA
were snoring, witness apnea and daytime sleepiness. The
percentage of snoring as the primary symptom reduced,
as severity of the OSA increased. While the percentage
witnessed apnea and daytime sleepiness was increasing,
as severity of the OSA was increasing. In the study of Li et
al. [16], the most common primary symptom is witnessed
apnea with 32.9% and then snoring followed by 28.9%.
In the same study, patients with AHI > 30 have daytime
sleepiness as most common primary symptom, followed
by witnessed apnea and snoring. Myers et al. [12] pointed
out that the most useful observation for identifying pa-
tients with obstructive sleep apnea was witnessed apnea.
The most common primary symptoms in patients with
AHI < 5 were snoring, abrupt awakening from sleep not
associated with choking, a feeling of under-sleeping in the
morning, and inability to fall asleep. In these patients, the
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symptoms are likely due to other diseases and we should
conduct research in other directions as well. The differ-
ences in primary symptoms are obvious, and they might
lead the doctor to suspect which patient will be positive
or negative to OSA. From the results we obtained from
medical history questionnaires, in which patients were
asked about the motivation to seek help from a doctor,
we can conclude that 72% of the patients were aware of
their symptoms. Arnardottir et al. [17] reported that in
a middle-aged general population, approximately 20% of
subjects had moderate-to-severe OSA, but the majority
of them were neither symptomatic nor sleepy and did not
have impaired vigilance. We can also conclude that doctors
only in a minority of patients, amounting to only 2%, had
a suspicion that the symptoms are due to OSA. Although
this percentage is very low, Rosen et al. [18] published that
the prevalence and recognition of sleep disorders in a com-
munity-based outpatient health setting was 0.1%. Patients
lose a lot of time before a doctor recognizes the disease
and refers them to a sleep disorder department [19]. We
had 4% of patients who were not aware of their symptoms
but were alerted by media and came to our department.
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CumnToMmum 360r KoOjux ce nauujeHTH 06pahajy neKkapy 3a AUjarHOCTUKOBaHbE

oncTpyKTMBHE HOhHe anHee

Iumutap KapkuHcky, fejad Jokuh

KnuHnykn ueHtap ,Majka Tepesa’, KnuHuka 3a nynmonorujy n aneprujy, Ckonsbe, MakegoHuja

CAMXETAK

YBoa/Linmb OncTpyKT1BHa anHeja ce jaB/ba y ToKy cHa (OAC)
KapaKTepuLLy je CUMMTOMY KOjuX MOHEKaZ HY caMm 60NecHrK
Huje cBecTaH.

Linrb oBe cTyauje je fa ofpenm cmnTome 360r Kojux ce na-
LiMjeHT jaB/ba 1 Aa Ce UCMMTa O KOT CTerneHa CamOCBeCHOCT
nauujeHTa uma ynory y anjarHoctrkosary OAC.

Mertope Y cTyaujy je 6uno ykmwyyeHo 388 naymjaHata Koju cy
ce jaBunu Ha Oferberbe 3a MeANLMHY CnaBara Ha KnuHuum
3a nynmonorujy y nepuogy og 2012. go 2016. roguHe, a Kog,
Kojux ce nocymmano Ha OAC. MauujeHTMa je y3eTa aHaMHe3a
3a OAC v ypaheHa je nonncomHorpaduja. CBUM naumjeHTMMa
ca cumntommma OAC 1 KOA KOjuiX je anHeja-X1nomnHeja MHAeKC
(AXW) 6uo n3Hag 5 anjarHoctmkoBaHa je OAC.

Pesyntatu VpeHTrdrKoBaHa cy 23 cumnToma 360r Kojux cy
Ce nauujeHTULM jaBunu nexkapy. Hajuewhn cumnTom je xpKare

DOI: https://doi.org/10.2298/SARH160310033K

(86% cnyuajesa). 3atm cnepe ocehaj HeHacnaBaHocTH (68%
CNyyajeBa) U anHeja perncTpoBaHa of cBefoka (63%). Kog 258
nauwjeHara je gujarHoctnkosaHa OAC. Hajuewhn npumapHu
CYMMTOMY BUN Cy XPKatbe, anHeja perncTpoBaHa of CBeAoKa
1 AHEeBHa nocnaHocT. MpoLieHaT XxpKatba ce CMatbKBao ca Te-
XUHOM 6onecTu. MNpoLieHaT anHeje perncTpoBaHe of cBefokKa
1 IHEBHa MOCMAHOCT cy ce nosehaBanu ca TeXnHom bonectu.
Hajsehu 6poj naymjeHata ce jaB/bao jep Cy CBECHU CBOjUX
cmnToMma.

3aksbyuak Ko naumjeHarta Koju Mmajy CMnTOMe Kao LUTO Cy
XpKatbe, anHeja perncTpoBaHa of CBefjoKa 1 JHeBHa nocna-
HOCT MOCTOj1 BenvKa BeposaTtHoha aa 6onyjy on OAC. Benmku
[eo nalmjeHarta je cBecTaH CBOj/X CUMMTOMA U Tpaxu nomoh
neKkapa.

KrmbyuHe peun: anHeja y cnaBamby; XpKarbe; MprMapHy CUMITOM

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):136-140



DOI: https://doi.org/10.2298/SARH160224022Z

UDC: 616.12-008.331.1:616.61-78-056.24; 616-008.9:546.33

ORIGINAL ARTICLE / OPUTUHAJTHU PAL

Impact of sodium profiling on ambulatory blood
pressure in patients on maintenance hemodialysis
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SUMMARY

Introduction/Objective Most patients with end-stage renal disease (ESRD) have hypertension.
However, dialysis-related strategies to optimize blood pressure in these patients remain controversial.
The current study aims to investigate the influence of dialysate sodium profiling on ambulatory
blood pressure (ABP) in patients on maintenance hemodialysis, when there are no adequate dialytic
and economic resources or high patient compliance.

Methods This prospective, single-center study enrolled 60 hypertensive ESRD patients. Subjects
received maintenance dialysis with regular dialysate sodium concentration (140 mmol/L) during
the initial three months after the enroliment, and were randomly assigned to continue regular
sodium dialysate (group A) or switch to sodium profiling (group B) for duration of three months.
ABP, heart rate (HR), pre-/postdialysis serum sodium levels, antihypertensive treatment dosages,
and interdialytic weight gain (IDWG) etc. were recorded after treatment assignment.

Results Thirty patients each were enrolled in groups A and B. The characteristics at baseline were
not significantly different between the two groups. Compared to patients in group A three months
later, patients in group B had lower systolic ABP (p = 0.00), HR (p = 0.04), IDWG (p = 0.04), and an-
tihypertensive medication dosages (p = 0.04). Throughout the treatment duration, no significant
inter-group differences were observed for pre-/post-dialysis serum sodium and intradialytic com-
plications. Additionally, no significant correlations were found between systolic or diastolic ABP
and other variables studied in this study.

Conclusion In this study, we found that dialysate sodium profiling successfully ameliorated hyper-
tension and reduced BP medications without altering natremic levels or increasing complications
among patients on maintenance hemodialysis during the three months. Dialysate sodium profiling

was relatively safe in this duration.

Keywords: ambulatory blood pressure; end-stage renal disease; sodium profiling; hemodialysis

INTRODUCTION

Hypertension is frequently observed in patients
with advanced chronic kidney disease (CKD)
and end-stage renal disease (ESRD). More than
90% of patients with advanced CKD have hy-
pertension, which persists even after progres-
sion to ESRD [1]. In addition, blood pressure
(BP) variability is a risk factor for adverse out-
comes among hypertensive patients; patients
on maintenance dialysis are more susceptible
to adverse impact of BP fluctuations due to in-
creased vascular stiffness and dialysis-related
body fluid shift. In 2009, a meta-analysis most-
ly incorporating randomized controlled trials
found that reduction of BP is closely associated
with lower risk of cardiovascular events, better
all-cause mortality, and cardiovascular mortal-
ity among patients on maintenance dialysis [2].

Rahman et al. [3] found that hypertensive
ESRD patients had significantly higher blood
volume, plasma volume, and extracellular fluid
levels than normotensive patients with ESRD.
In ESRD patients undergoing maintenance he-
modialysis, it is now recognized that refractory

hypertension and sodium and fluid retention
might result from impaired homeostasis as-
sociated with loss of renal function. Sodium
and fluid retention plays an important role
in the pathogenesis of hypertension in ESRD
patients, and the sodium-potassium balance
is crucial to endothelium-dependent vascu-
lar dilatation. Determinants of salt and water
retention in ESRD patients primarily include
dietary sodium intake, sodium gain from high-
sodium dialysate, and the dialytic modality and
schedule (usually thrice weekly) for sodium
clearance [4, 5].

Greater ultrafiltration during dialysis and
dry weight lowering is beneficial for BP re-
duction, decreasing predialysis systolic BP,
left ventricular volume, and antihypertensive
medication dosage. A recent study lends sup-
port to this theory by showing that enhanced
dialysis sodium removal can ameliorate arte-
rial stiffness, left ventricular hypertrophy, and
interdialytic weight gain (IDWG) [6]. Thus,
maintaining the balance of sodium and extra-
cellular fluid plays an important role in IDWG
modulation. Del Giudice et al. [7] found that
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low dialysate sodium concentrations improved BP con-
trol among patients on maintenance dialysis. However,
shorter duration of dialysis and increased ultrafiltration
rate following technological advancements in the field of
hemodialysis have brought about hypotension, disequilib-
rium syndrome, and muscle cramps. Adjustment of dialy-
sate sodium concentration can be a potential approach to
achieve this balance [8]. Sodium profiling is usually used
in normovolemic patients with hypotension or normal
blood pressure who are instable during dialysis session,
and some researchers suggest that sodium profiles reduce
dialysis complications and provide patient comfort. They
thus believe that such procedures are beneficial to patients
facing difficulty in reaching dry weight due to the adverse
effects of dialysis.

In addition, recent studies suggest the superior prog-
nostic importance of ambulatory BP (ABP) monitoring
compared to single BP measurement and its facilitation
of adequate BP control in patients on dialysis [9]. Guide-
lines from the American Heart Association and European
Hypertension Society recommend ABP monitoring in all
hypertensive patients [10].

People in Chinese Shandong province usually have a
dietary habit of high salt, and the IDWG of our patients
was in the range of 0.5-3.5 kg or more. Large IDWG re-
quires high ultrafiltration rate, which is always followed by
dialysis instability, some patients even could not eliminate
the superfluous fluid in one dialysis course. But according
to Kidney Disease Outcomes Quality Initiative (KDOQI)
guidelines, patient's IDWG should not exceed 1 kg during
the week and 1.5-2 kg during the weekend. IDWG of more
than 4.8% (i.e. 3.4 kg in a 70 kg person) is a reflection of
excessive sodium and water intake, and is associated with
increased mortality.

A large percentage of patients in our dialysis center
comprised refractive hypertension, probably because of
superfluous fluid and sodium. Although we prescribed
them with restricted sodium and water diet, tried to use
138 mmol/l or lower dialyzate sodium, tried to normalize
Kt/V and to increase the frequency of dialysis etc, there was
no ideal result, which might be due to low compliance with
clinicians” advices. Additionally, as a result of our country’s
limitations in dialytic and economic resources, we neither
have enough dialysis machines to meet longer dialysis ses-
sion time nor can we afford high flux dialyzers every time.
In this dialysis center, the routine dialysis time was four
hours, and the center has three courses every day, with
no nocturnal hemodialysis, although it is well known that
longer dialysis session time may cure dialysis hypertension,
and dialysis time should be at least four hours (KDOQI).
Therefore, we performed this study and tried to find a
suitable way to relieve their hypertension in our center.

There is a paucity of studies that evaluate the effective-
ness of dialysate sodium profiling in controlling interdia-
lytic ABP, and we sought to investigate this issue in patients
on maintenance dialysis, to instruct clinical intervention.
The primary endpoints of this effective study were changes
in clinical parameters, including ABP, heart rate (HR),
and IDWG. Secondary endpoints included changes in
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antihypertensive treatment dosage, serum sodium, and
dialysis adequacy in this study. Safety endpoints included
intradialytic hypovolemia-related complications, such as
hypotension and cramping events per month.

METHODS
Study population

The current study was approved by the institutional re-
view board of Qingdao University, Shan-Dong Province,
People’s Republic of China, and all participants provided
written informed consent. The study was conducted with
adherence to the principles of the Declaration of Helsinki.

This prospective, single-center study enrolled patients
undergoing maintenance hemodialysis at the blood pu-
rification center of the affiliate hospital for the Qingdao
University. Inclusion criteria were the age of 18 years or
older, dialysis for more than 12 months, mean hemoglo-
bin of 110-120 g/L with stable erythropoietin dosage,
and daily residual urine output less than 100 mL. Sub-
jects were included when mean systolic ABP levels were
above 150 mmHg. Patients with a history of arrhythmia
(atrial fibrillation or frequent premature complexes),
major cardiovascular or cerebrovascular events within
three months preceding the enrollment, active infection
or concurrent malignancy, and prominent subcutaneous
edema or pericardial effusion on cardiac ultrasonography
were excluded.

Study procedure

All participants underwent a washout period of three
months with a regular dialysate sodium concentration
(140 mmol/L) before commencing study treatment. All pa-
tients were prescribed low salt, limited fluid intake before
this trial, and did not perform any alterations in dietary
habits or new dietary instructions. All subjects under-
went maintenance hemodialysis using polysulfone-based
membrane thrice weekly for four hours, low flux dialyz-
ers routinely and high dialyzers twice a month. Subjects
were randomly assigned to either regular sodium dialysate
(group A) or sodium profiling (group B) groups. Dialysate
for group A patients comprised a bicarbonate-based for-
mula, with a fixed sodium, potassium, and calcium levels
of 140 mmol/L, 2.5 mmol/L, and 1.5 mmol/L, respective-
ly. Dialysate for group B patients consisted of an adjust-
able formula, which comprised an initial sodium level of
148 mmol/L and a linear reduction to 132 mmol/L over
the treatment period, and potassium and calcium levels of
2.5 mmol/L and 1.5 mmol/L, respectively. The blood flow
rate for each patient ranged between 200 mL/min. and
280 mL/min.; dialysate flow rate and temperature were
500 mL/min. and 37°C, respectively, with anticoagulation
using unfractionated or low-molecular-weight heparin.
In study subjects, pre- and post-dialytic serum sodi-
um and urea were measured once a month at the central
laboratory of the hospital. The formula Kt/V was utilized
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to evaluate the adequacy of each dialysis session. Kt/V
was calculated according to a natural logarithm formula
Kt/V=Ln (R-0.008 x t) + (4 - 3.5 x R) x UF/W, where R
is postdialysis blood urea nitrogen and predialysis blood
urea nitrogen, t is session length in hours, UF is ultrafil-
tration volume in liters, and W is postdialysis weight in
kg [11].

Study endpoints

Parameters included in primary and secondary end-
points were monitored. On the interdialytic day of the first
week of each month, sitting BP and HR were measured
after patients rested for 10 minutes at three time points
(morning, noon, and evening) and the mean of the three
measurements was recorded as the value for that day.
Mean values of ABP and HR were documented from data
obtained on consecutive interdialytic days in that week.
The patients were censored if their ABP decreased to less
than 130/80 mmHg during the intervention period or after
three months of treatment.

Antihypertensive medication dosage was quantified
with the defined daily dose (DDD) approach for each type
of medication [6]. For patients on more than one anti-
hypertensive medication, we calculated the sum of DDD
from all medications to represent the antihypertensive dos-
age. IDWG was calculated from the difference between
body weight measured after one dialysis and that measured
before the next session, which was divided by their dry
weight and the mean of measurements from consecutive
interdialytic days of the first week of each month was cal-
culated.

Safety endpoints included intradialytic hypovolemia-
related complications. We recorded the monthly frequen-
cy of dialysis-related hypotension and muscle cramping.
Dialysis-related hypotension was defined as a decrease in
systolic BP of more than 20 mmHg or a decrease in mean
BP of more than 10 mmHg, accompanied by symptoms
of hypotension requiring clinical interventions. Muscle
cramping referred to intradialytic painful muscle contrac-
tions unaccompanied by hypotension, amenable to im-
provement by a local massage and saline infusion.

Statistical analysis

We used SPSS Statistics for Windows, Version 17.0
(SPSS Inc., Chicago, IL, USA) for statistical analysis.
Continuous variables are expressed as mean + standard
deviation; normal distributions of the variables were exam-
ined. Comparison of data normal distributions was done
by Student’s independent t-test. Blood urea nitrogen, DDD,
IDWG were not normal distributions and were tested by
Mann-Whitney U-test. Categorical data were analyzed
by x? test. Pearson analysis and multi-factor regression
analysis were performed to find the correlation between
ABP and other variables. A p-value of less than 0.05 was
considered statistically significant.

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):141-146

RESULTS

Sixty patients [male, 27; mean age 45 + 12.3 (range 25.5-
65) years] on maintenance hemodialysis were enrolled.
The mean duration of dialysis was 5.7 £ 2.6 years (range
1.5-10.5 years). ESRD etiologies in these patients were: 35
(58.3%) chronic glomerulonephritis, 10 (16.7%) diabetic
nephropathy, and 15 (25%) hypertensive glomeruloscle-
rosis.

Baseline parameters: inter-group comparison

Of the 60 participants, 30 were assigned to group A (46.7%
male) and 30 to group B (43.3% male). Mean age and du-
ration of dialysis were 45.4 + 13.1 and 5.8 + 2.7 years for
group A, 44.7 £ 11.6 and 5.7 + 2.6 years for group B. No
significant inter-group differences existed for baseline
characteristics, including hemoglobin, total protein, al-
bumin, calcium, phosphates, potassium, urea, creatinine,
total protein, antihypertensive medication dosage, IDWG
status, intradialytic hypotension, and muscle cramping
(Table 1). Pretreatment ABP, HR, pre- and postdialysis

Table 1. Patients’ baseline characteristics (X + SD)

Variable group A group B p-value
Hemoglobin (g/L)* 973+8.6 99.1+94 0.442
Total Protein (g/L)* 67.4+52 65.3+4.2 0.090
Albumin (g/1)* 355+35 36.6+29 0.190
Calcium (mmol/L)* 2.22+047 235+0.36 0.234
Phosphates (mmol/L)* 1.65 +0.23 1.54 £ 0.31 0.124
Potassium (mmol/L)* 5.0+0.8 49+1.2 0.705
Blood urea nitrogen 255+104 | 227+125 | 0349
(mmol/L) #

serum creatinine 8902+ 1509 | 907.5+143.7 | 0.651
(umol/L)

(Elf;')Tated dry weight 60.5+107 | 592+84 | 0602
Kt/v#* 136 £0.10 141 £0.11 0.070
Pre-dialysis serum

sodium (mmol/L)* 138.7+3.8 139.3+33 0.516
Post-dialysis serum

sodium (mmol/L)* 1358+ 3.8 1376+ 34 0.052
Antihypertensive

medication dosage 45+19 45+2.1 1.000
(DDD)#

Intradialytic hypotension

(event/month)x 16 20 0.503
Intradialytic cramping

(events/month)x 12 16 0448
Interdialytic weightgain | 4 35,455 | 439+149 | 08444
(%)#

Systolic blood pressure 152.67 + 154.48 + 06811
(mmHg)* 17.53 16.40 :
Diastolic blood pressure 104.34 + 109.46 + 0.1735
(mmHg)* 15.49 13.20 '
Heart rate (beats/min.)* 76 +7 78+9 0.168

DDD - daily defined dose;

*Data were normal distributions and comparisons were made using Student’s

independent t-test;

#Data were not normal distributions and comparison were made using

Mann-Whitney U-test;

HData were categorical and comparisons were made using ¥ test; p-value of
less than 0.05 was considered statistically significant
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serum sodium, and Kt/V did not differ between group A
and B patients.

Endpoints

After dialysate sodium profiling for three months, group B
patients did not have significant alterations in their pre-/
postdialysis serum sodium, dialysis adequacy measures,
IDWGs, and intradialytic hypotension / muscle cramping
compared to group A (Table 2).

However, group B patients had significantly lower sys-
tolic (p < 0.01), diastolic ABP (p < 0.01) and HR (p = 0.04)
compared to patients in group A. Antihypertensive medi-
cation dosage also decreased significantly in group B pa-
tients compared to group A (p = 0.04) (Table 1).

IDWG for group B patients decreased from 4.4 + 1.5 kg
at baseline to 3.8 + 1.2 kg at three months, with a signifi-
cantly lower level at three months than in patients in group
A (p =0.04) (Table 2).

Correlation analysis

We performed Pearson analysis and multi-factor regres-
sion analysis, but did not find any significant relation be-
tween systolic or diastolic ABP and other variables (data
not show).

DISCUSSION

This is an effective study designed to compare the effect of
sodium profiling with sodium dialyzate concentration of
140 mmol/L, which is the routine sodium dialyzate con-
centration in our dialysis center, as well as many centers
in our country, maybe some other countries as well. This
study tried to use adjustable sodium dialysis, adjusted the
ultrafiltration according to the IDWG and the tolerance of
each patient, to exclude more fluid in one dialysis course,
get near to the dry weight, lowering the ABP, without in-
creasing dialysis adverse events. We previously found that
dialysate sodium profiling can reduce postdialysis BP in
hypertensive patients on maintenance hemodialysis [12];
in the current study, we further identified that dialysate
sodium profiling, compared to regular dialysate sodium
status, effectively decreases interdialytic ABP and use of
antihypertensive medication. Another study similarly
showed that low-sodium dialysate can reduce morning
and night ABP over a period of six months [13]. Inrig et
al. [14] conducted a randomized study, comparing hemo-
dialysis patients receiving low- and high-sodium dialysate
for three weeks, and found that low-sodium dialysate leads
to a mean 9-mmHg decrease in systolic BP, consistent with
our findings. Our study extends their findings by dem-
onstrating the similarly favorable effect of dialysate with
adjustable sodium on ABP parameters, antihypertensive
medication dosages, and IDWG in patients on mainte-
nance hemodialysis.

In sodium profiling, hypernatremic dialysates are used
at the beginning of the dialysis process. Sodium content
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Table 2. Inter-group comparison of parameters at post-assignment

Variable Group A Group B p-value
Kt/V* 1.38+0.10 1.40+£0.10 0.442
Pre-dialysis serum

sodium (mmol/L)* 139.5+2.8 138.7+29 | 0.281
Post-dialysis serum

sodium (mmol/L)* 136.5+2.8 136.3+3.0 0.790
Antihypertensive

medication dosage 44+23 33+17 0.039
(DDD)#

Intradialytic hypotension

(events/month)x 20 12 0.156
Intradialytic cramping

(events/month) & 8 16 0.102
Interdialytic weightgain |, 14,117 | 380+1.18 | 0.039
(%)#

Systolic blood pressure 154.67 + 138.00 + 0.000
(mmHg)* 18.32 18.19 ’
Diastolic blood pressure 109.47 +

(mmHg)* 14.88 85.34+12.90 | 0.000
Heart rate (beats/min.)* 78+6 75+8 0.039

DDD - daily defined dose;

*Data were normal distributions and comparisons were made using Student’s
independent t-test;

#Data were not normal distributions and comparison were made using
Mann-Whitney U-test;

aData were categorical and comparisons were made using x? test; p-value of
less than 0.05 was considered statistically significant

of the dialysate is then gradually reduced to allow excess
sodium to be removed from the blood. High sodium con-
centration in this method facilitates the movement of wa-
ter from the interstitial space into the intravascular space
and results in better maintenance of intravascular volume
and fewer adverse effects during dialysis. In this study, we
used high-sodium dialysate (148 mmol/L) initially during
each session, and linearly reduced dialysate sodium con-
centrations over time (finally to 132 mmol/L) to facilitate
removal of excessive sodium. This maneuver did not affect
serum sodium and intradialytic BP after three months;
the systolic and diastolic ABP and HR all significantly
improved after dialysate sodium profiling, whereas these
parameters did not alter in the control group.

Intradialytic complications such as hypotension and
muscle cramping are frequently associated with dialysis
intolerance, the reduction of blood flow and dialysis dura-
tion, leading to lower dialysis adequacy (Kt/V) [15]. From
this study, we found that, compared to regular dialysate
sodium group, dialysate sodium profiling did not increase
these complications significantly, which is consistent with
results from previous studies [11]. However, despite the
fact that there are already multiple studies addressing the
effect of dialysate sodium profiling on improving hyper-
tension in patients on maintenance hemodialysis, some
believe that high concentrations of sodium in sodium pro-
tiles will lead to not only increased thirst and interdialytic
weight gain (which means the need for removing greater
volumes of fluids to reach dry weight and higher frequency
of hypotension) but also hypertension [11]. Thus, sodium
in sodium profiles nowadays should only be used in short
time, with adequate assessment of patients’ response. Once
there is improvement in fluid load and ABP, dialysis mode
should be back to the routine mode.
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Therefore, more studies, especially those with large
sample size, conducted at multiple centers, and of longer
duration, are needed to verify the benefit of this approach.
Other issues such as ultrafiltration profiling and individu-
alized sodium profiling regimens also await further inves-
tigation. Our study is limited in several aspects. The case
number is modest, and cardiac as well as vascular stiffness
parameters were not collected during the study. However,
our findings have merit because adjustable sodium dialy-
sate for BP control is scarcely addressed in the literature.

CONCLUSION

This study found that, in patients on maintenance hemo-
dialysis, adjustable sodium dialysis can reduce ABP, HR,
antihypertensive medication dosage, and IDWG. These
findings contribute to the current literature by showing
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that adjustable dialysate sodium has a beneficial effect on
hemodynamic parameters similar to that with low-sodium
dialysate in patients on hemodialysis, and we did not in-
crease dialysis adverse events in the three months. Further
study is needed to confirm our results.
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YTuUaj HaTpujyma Ha LenogHeBHM KPBHU NPUTUCAK 60N1E€CHUKA HA AYroTPajHOj

XemoAamjanusu

Nuxyej L1aj', Jyejye Llanr'?, Jen Cjy', BeHhyeH Jun', lun Jn', TyenuHr Jyen'
'YHuBep3utet y AinHraay, YHuBep3uTeTcka 60nHuua, Onerbetbe 3a Hepponorujy, AiuHraao, KnuHa;
2Ynusep3utet,, HhaotyHr" y LLaHrajy, MeguunHcku dakyntet, Onwta 6onHnua, Onerbetbe 3a Hedponorujy, LaHraj, Kuxa

CAMETAK

YBoa/uwm BehuHa 6onecHuka ca TepMuHanHom 6onewhy
6ybpera (TbB) nma xmnepteHsujy. Mehytum, ctpaTervja 3a
Avjanu3y Be3aHa 3a ONTUMM3aLMjy KPBHOT MPUTUCKa KO, OBUX
605ecHMKa 0CTaje KOHTPOBEP3Ha.

Linm oBor paaa je ga ncnvta ytuuaj nogeLlaBama HaTpujyma
y Avjanu3aty Ha KpBHW nputucak (KIM) mepeH uenor aaHa Koa
6051eCcHMKa Ha ByropoYHOj XeMOAMjan3n y ycnoBrma HEOAro-
BapajyRux AnjannsHmx 1 eKOHOMCKUX pecypca.

Mertope MpocnekTviBHa CTyAvja y jeAHOM AWjanvi3HOM LieHTPY
obyxBaTtuna je 60 xmnepTeH3MBHYX 6onecHrKa ca TBb. Mpea
TPpW MeceLa CBY Cy 6Unu cy Ha Anjanusi ca HaTpUjymom y auja-
nu3arty of 140 mmol/L, a noTomM HaCyMVUYHO NOAETbEHN Y FPymMy
A (ncta gujanusa) n rpyny b (nopelueH HaTpujym y aunjanusa-
Ty). [pyne cy aujanunsvpaHe Tpu mMecela, Kaga cy Um npaheHu
cnepehu napametpu: uenogHesHu KIl, nync, Hatpemuja npe

DOI: https://doi.org/10.2298/SARH160224022Z

1 nocne Anjanuse, Jo3e aHTUXMNePTEH3VBHMX nekoBa (AJ1) n
mehyamnjannsHm npypact TenecHe mace (MATM).

PesynTatu [ToyeTHe BpeHOCTUN KOHTPONMCAHUX NapameTapa
HUCY ce 3HayajHo pa3nuKoBsane nmehy rpyna. lMocne Tpy me-
ceua 6onecHuum rpyne b cy y ogHocy Ha rpyny A manu 3Ha-
yajHo HuKu cuctonHu KIM (p = 0,02) u nync (p = 0,03) y ogHocy
Ha HXOBE NMOYETHE HMBOE, Matbi Npupact MATM (p = 0,04)
1 Mame fo3e AJl (p = 0,04). i3mebhy rpyna Hucy youeHe 3Ha-
YajHe pasnuke y HaTpemuju Npe 1 nocne aunjanuse, Kao HN1'Yy
y4ecTanocTvi UHTPaaujanu3Hux Komnavkauyuja. Takohe, Hucy
npoHaheHe 3HayuajHe Be3e n3Mely CUCTONTHOT 1 AnjacToNHOT
KM v ppyrux npaheHnx Bapnjabnu y oBoj cTyauju.

3aksyyak [lofelwaBatbe HaTpYjyma y fnjanusaty ycnewHo
cMatbyje xunepTeH3ujy u fo3e AJl, 6e3 Metbarba HaTpemuje 1
noseharba yuecTanocTi KoMnavKaLmja xeMoaujanumse.
KmbyuHe peun: xontep KpBHOT NPUTUCKA; KPajiby CTafgunjym
6yOpexHUX 6onecTu; HaTpemMuja; xeMopmjan3sa

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):141-146



DOI: https://doi.org/10.2298/SARH160218027P

UDC: 616-056.7

ORIGINAL ARTICLE / OPUTUHAJTHU PAL

Jeune syndrome with renal failure
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'University of Belgrade, School of Medicine, Belgrade, Serbia;

2University Children’s Hospital, Nephrology Department, Belgrade, Serbia;
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SUMMARY

Introduction/Objective Jeune syndrome (JS) is a rare hereditary ciliopathy characterized by asphyxiating
thoracic dystrophy, shortened limbs and brachydactyly. Extraskeletal anomalies such as chronic renal
failure (CRF), hepatic fibrosis, and retinitis pigmentosa may be a part of the JATD phenotype.

The aim of this study is to present long-term follow-up of JS patients with early progressive kidney disease.
Methods This is a retrospective study of pediatric patients with JS and CRF who were treated at the
University Children’s Hospital between January 1980 and December 2014. The patients’ data were ret-
rospectively reviewed from the medical records.

Results There were thirteen patients from 11 families, five girls and eight boys mean aged 4.3 years at
the time of diagnosis. All of the patients had characteristic skeletal findings, retinal degeneration and an
early onset of CRF at age range from 1.5 to 7 years. Five patients had neonatal respiratory distress and
congenital liver fibrosis was diagnosed in five patients. One patient died due to complications of CRF,
while others survived during follow-up of mean 11 years. IFT140 mutations were found in four geneti-
cally tested patients.

Conclusion The average incidence rate of JS with renal phenotype in Serbia was about 0.2 per one mil-
lion of child population. Long-term survival of JS patients depends on renal replacement therapy, while
skeletal dysplasia, growth failure, respiratory and eyes problems have impact on the patients’ quality of life.
Keywords: asphyxiating thoracic dystrophy; osteochondrodysplasia; ciliopathies; neonatal respiratory

insufficiency; terminal renal failure

INTRODUCTION

Jeune syndrome or asphyxiating thoracic dys-
trophy (JATD) belongs to a group of osteochon-
drodysplasia. It was first described in 1955 by
Jeune et al. [1]. In 1992, the International Work-
ing Group on Constitutional Diseases of Bone
classified Jeune syndrome as one of six short-
rib dysplasia syndromes with or without poly-
dactyly into Type I (Saldino—Noonan), Type II
(Majewski), Type III (Verma-Naumoff), Type
IV (Beemer-Langer), Jeune, and Ellis — van
Creveld [2]. They all show a recessive mode of
inheritance, frequently caused by mutations in
primary cilia intraflagellar transport (IFT) genes
[3, 4]. Primary cilia are non-motile hair-like
sensory organelles on the surface of most cells
of mammals, birds, amphibians, and fish. They
have a structure of nine doublet microtubules
emerging from a basal body that contains a pair
of centrioles [5]. A microtubule- and ATP-de-
pendent IFT governs bidirectional (anterograde
and retrograde) cargo transport and delivery
processes that are essential for primary cilia
growth and maintenance and governs a variety
of important cell signaling events that are key
to normal human development [5, 6].

The main recognizable clinical feature of
JATD visible immediately after birth is a small,

narrow chest and variable limb shortness, while
extra skeletal organ involvement may occur lat-
er in life [7]. Fatal, early neonatal respiratory
insufficiency may occur. Respiratory problems
may be difficult to manage, but bilateral tho-
racic expansion offers an effective reduction in
ventilator requirements in children with severe
condition [8].

Approximately, one third of JATD patients
display a nephronophthisis-like nephropathy
with progression to terminal renal failure.
There isn’t enough data in literature concern-
ing their long-term follow-up.

The aim of this study is to describe thirteen
JATD patients with renal phenotype who were
followed up mean 11.2 years (range of 1-26
years).

METHODS

This is a retrospective study of pediatric pa-
tients with JATD who were treated at Depart-
ments of Nephrology and at Center for dialysis
and transplantation of University Children’s
Hospital between January 1980 and December
2014. The patients’ demographic data, clinical
characteristics at presentation, laboratory data
and radiographic findings, treatments, and
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outcomes were recorded through retrospective review of
their medical records. Early course of the disease for four
patients was previously reported [9].

RESULTS

We evaluated 13 patients from 11 families, five girls and
eight boys. Their clinical characteristics are presented in
Table 1 and Table 2. Five patients were familial cases; two
sisters and two brothers, and one patient was a cousin of
two affected brothers. The others were single cases in the
family. Ages at the time of diagnosis of JATD ranged from
1.5 to 8 years, mean age was 4.3 years. In all patients, the
diagnosis was made by pediatric nephrologists when the
patients presented with chronic preterminal renal failure.

All of the patients had characteristic skeletal findings in-
cluding a narrow bell-shaped chest with short and horizon-
tal ribs that variably reduced the diameter of the thoracic
cage, short limbs and brachydactyly, while only one patient
had polydactyly. The patients shared similar radiological
features, including irregular costochondral junctions, el-
evated clavicles, short iliac bones with a trident-shaped
acetabular roof of the pelvis, short and wide long bones of
the extremities, and cone-shaped epiphyses of phalanges
of hands and feet (Figures 1-4).

Five patients had neonatal respiratory distress but only
two of them remained prone to respiratory problems later
in the disease course. All except one patient were growth
retarded (height below the third percentile). In addition, all
patients had retinal degeneration and chronic renal failure,
and five patients had congenital liver fibrosis.

Genetic analysis was performed in four patients. I[FT140
mutations were found in all of them [10].

Only one patient died due to heart failure in pre ter-
minal renal failure, while others survived during mean 11
years of follow-up. Renal replacement therapy was pre-
dominant for patients’ survival, while skeletal dysplasia,

Peco-Anti¢ A. et al.

growth failure, respiratory and eye problems had impact
on the patients’ quality of life. All the patients had normal
psychosocial development. The three oldest patients had
university education, normal jobs and normal, indepen-
dent social life.

DISCUSSION

JATD is a rare autosomal recessive disorder with a vari-
able prevalence estimated at one per 70,000-150,000 live
births [4, 8]. It has been described that about 30% of JATD
patients will have renal involvement [8]. During the study
period, only 13 patients with JATD and renal involvement
were identified at the Dialysis and Transplantation Center
of the University Children’s Hospital in Belgrade, which
serve all pediatric patients with terminal renal failure in
Serbia. Thus, the average incidence rate of JATD with renal
insufficiency in Serbia was 0.4 per year or approximately
0.2 per one million of child population.

The diagnosis of JATD is based on clinical and radio-
logical findings. A key factor in the early diagnosis of
JATD is skeletal dysplasia manifested as abnormal small
thorax causing a reduced thoracic capacity, short limbs
and brachydactyly, with occasional postaxial or axial poly-
dactyly of the hands [8]. All of our patients had thoracic
and limb abnormalities, but only one patient was found
to have polydactyly.

Early postnatal survival of patients with JATD is often
dictated by respiratory insufficiency due to the restrictive
chest cage. From the literature data the survival rates in
infancy are 40-80% [7, 8]. Treatment is usually palliative
respiratory support, while in severe cases bilateral thoracic
reconstructive surgery offers satisfying functional and es-
thetic results [7, 8]. Respiratory problems tend to become
less pronounced with age due to improved mechanical
properties of the chest wall with growth. However, ma-
jority of the patients maintained a restrictive lung function

Table 1. Clinicalof characteristics of patients with Jeune syndrome (JATD)

JATD patients 1 2 3 4 5 6 7 8 9 10 11 12 13
Sex M M F M M M M M M F F

ggeira:) presentation | g5 | 3 | 3 | 45 6 6 25 | 5 | 15 |35 | 7 | 3 6
Follow-up (years) 8 2 26 13 13.5 14 4.7 3 1 5 21 14 21
Genetic analysis* - - - IFT140 IFT140 IFT140 - - - - - - IFT140
NRI + + - + - - - + - + - - -
Small thorax + + + + + + + + + + + + +
Brachydactilia + + + + + + + + + + + + +
Polydactylia - - + - - - - - - - - - -
Cone-shaped

epiphyses + + + + + + + + + + + + +
Shortened legs + + + + + + + + + + + + +
Short stature + + + + + - + + + + + + +
Facial dysmorphism + + + + + + + + + + + + +
Impairment of vision + + + + + + + + + + + + +
Congenital hepatic

fibrogsis P + + + - + - - - - + _ _ _

JATD - Jeune asphyxiating thoracic dystrophy; M - male; F — female; NRI - neonatal respiratory insufficiency; * Genetic analysis in England [11]

DOI: https://doi.org/10.2298/SARH160218027P
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Figure 1. Clinical features of Jeune syndrome patients; a-b) Pheno-
types of patients JATD 8 and JATD12 at five years of age; note dis-
proportionate short stature with short extremities, relatively narrow
thoraces with a protruding abdomen

Figure 2. Thoracic features of Jeune syndrome: chest X-ray taken at
the age of five years in patient JATD 8; note the narrow thorax, short
ribs and elevated clavicles

impairment resulting from lung hypoplasia. In our series,
only five patients (38.5%) experienced respiratory prob-
lems in the infancy, and none died because of these. Two
patients were prone to respiratory tract infection during
further follow-up.

In contrast to milder respiratory problems in our pa-
tients, compared with those described in most articles [7,
8, 10-13], extraskeletal features affecting the eyes and kid-
neys were highly expressed later in life.

Retinal abnormalities are reported in 15-50%, but it
may represent under-ascertainment [14, 15, 16]. All of our
patients had documented retinal pigmented dystrophy by
fundoscopy and/or electroretinography, but only half of
them suffered of night blindness, usually manifested after
the age of two years. Defective rhodopsin transport via
the connecting cilium in retinal photoreceptor cells is pro-

‘ DOI: https://doi.org/10.2298/SARH160218027P

Figure 3. Characteristics of the pelvis of Jeune syndrome: X-ray of the
pelvis of patient JATD 12 at the age of 20 years; note the typical trident
appearance of the acetabula

Figure 4. Brachydactyly in Jeune syndrome: a) typical broad hand with
short fingers of the patient JATD 8; b) X-ray of the left hand of the same
patient; note short and dysplastic phalanges

posed as the basis for the development of retinal dystrophy
[16]. The ophthalmologic problems may cause gait insta-
bility which may prone them to trauma. That happened to
one of our patients (patient No. 10), who had head trauma
with subarachnoid hemorrhage and consecutive operative
treatment at the age of 3.5 years. Five patients needed oph-
thalmologic correction by glasses due to hypermetropia.
Renal involvement has been reported in 17-20% of
JATD patients [10-14, 17-20]. The kidneys are usually
of normal or reduced size. The histological findings on
renal biopsy include atrophic and cystic dilatation of the
tubules, diffuse interstitial fibrosis, periglomerular fibrosis,
and glomerular sclerosis. Cysts may develop typically at the
corticomedullary junction [17]. Usually, clinical renal prob-
lems do not manifest until the second year of life and renal
failure manifests at a median age of 13 years. Our patients
had early onset of renal failure occurring at age range from
1.5 to seven years. Initial symptoms were relatively mild,
started at approximately age of two years, and consisted of
polyuria, polydipsia, and enuresis. That may be the explana-

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):147-152
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tion of delayed diagnosis until the advanced stage of renal
failure. No effective prophylaxis or treatment is available for
renal involvement in JATD other than supportive care once
chronic renal failure develops and dialysis and transplanta-
tion for terminal renal failure prove ineffective. One of our
patients died at the age of 1.5 years due to cardiovascular
complications of chronic renal failure. Other patients were
on renal replacement therapy. Ten patients were successfully
transplanted. As found by other authors [19], no recurrence
of JATD was noted after transplantation.

JATD can be associated with periductal liver fibrosis,
due to which patients develop hepatomegaly and moderate
portal fibrosis with mild bile duct proliferation [8, 21]. Bile
duct involvement in these cystic kidney diseases may be
explained by the ciliary theory because the epithelial cells
lining bile ducts (cholangiocytes) possess primary cilia.
Five of our patients had mild liver affection.

The association of pancreatic fibrosis with Jeune syn-
drome has been described, but it has not been appreciated
as a stable and important manifestation of this disorder
[22]. None of our patients had pancreatic involvement.

Most of our patients exhibited short stature that can
be explained by skeletal dysplasia and renal failure. Two
patients had obesity that was difficult to treat with dietary
measures. All patients had normal psychosocial develop-
ment, doing well in school.

A lot of research has been done concerning a genet-
ic diagnosis of JATD. A locus for JATD was mapped to
chromosome 15q13 [23]. Work in animal models such as
knockout mice suggests that defective IFT leads to im-
paired hedgehog signaling, which disturbs chondrogenic
and osteogenic cellular proliferation and differentiation,
leading to chondrodysplasia phenotypes [24, 25, 26].

Recently, five genes causing JATD have been reported,
all encoding proteins involved in IFT (DYNC2H1, IFT80/
WDR56, IFT139/TTC21B, IFT144/WDR19, IFT140) [4,
10, 15, 27-33]. DYNC2H1 is a major gene responsible for
JATD [27, 28, 29]. Phenotype-genotype correlations were
recognized [27]. IFT140 mutations in JATD seem to be
causal only for a specific subset of cases with severe renal
and prominent retinal involvement, in the context of het-
erozygous mutations potentially modifying the skeletal
phenotype [10]. These mutations were documented in four
of our patients, who were the only ones in whom genetic
testing was done [10]. Having in mind that clinical features
of the remaining patients, such as a non-lethal thorax-
related clinical course, no polydactyly, retinal dystrophy,
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KeHoB cuHpgpom ca 6y6pexkHOM NHCYPULMjeHLnjom

Amupa Meuo-Antnh'?, Mupjasa Koctuh'?, BpaHknua Cnacojeuh?, lopgaHa Munowwescku-llomuh?, ywat Mapunosuh?,

[lnsHa Kpywumh?, MupjaHa LiBeTkoBunh?

'YHuBep3utet y beorpapy, MeguumHcku dakynter, beorpag, Cpbuja;

YHnBep3nTeTCKa Aedja knuHuKa, Hedpponowko ogemetse, beorpan, Cpbuja;
3LleHTap 3a gujanu3y 1 TpaHcnnaHTauujy,Mpod. Ap Munaxa Monosuh-Ponosuh’, YHnBepauTeTcka aevja knuHuka, beorpag, Cpbuja

CAXETAK

Yeop/Unsmb XKeHos cuHapom (KC) peTka je xepegutapHa Lunu-
onatwja Kojy KapaKkTepyLy achyKTUYHa TopaKasHa AncTpoduja,
CKpaheHu ekcTpemMnTeT 1 NPCTU. EKcTpackenetHn nopemehaju
Kao LUTO Cy XpOHWYHa bybpexkHa nHcypuumnjeHumja (XBU), dun-
6po3a jeTpe 1 NUTMEHTHWN PETUHUTUC NUTMEHTO3a MOTy 6UTK
neo XC peHoTtmna.

Linmb oBe cTyamje je pa npukaxe ayrotpajHo npahere MC 60-
NecHUKa ca paHVM NporpecrBHUM obosberem bybpera.
MeTtoge OBO je peTpocneKkTUBHa CTyAMja NeAnjaTpUjcKmx
6onecHyika ca XC v XBU Koju cy neyeHn Ha YHVBEP3NUTETCKO]
[eyjoj KnuHuuwm y nepriopy of jaHyapa 1980. go aeuembpa 2014.
rofuHe.

PesynrtaTtm YKynHo je 6uno 13 6onecHuka u3 11 damunuja,
neT AeBOjuMLa M OCaM fleyaka NPoceyHor y3pacTa 4,3 rogrHe
y Bpeme fyjarHo3e 6onectu. CBy 6onecHNLM Cy Manm KapakTe-

‘ DOI: https://doi.org/10.2298/SARH160218027P

pYICTMYHE NPOMEHe CKeneTa, PeTrHanHy AereHepaumjy v paHy
XBW'y y3pacty 1,5-7 rogumHa. et 6onecHuKa je MMano HeoHa-
TaJIHU PecnnpaTopHU ANCTPEC N KOHreHUTanHa ¢prbpo3a jetpe
je omjarHocTrkoBaHa Kog net 6onecHuKa. JejaH 60necHuK je
YMPO, [OK Cy OCTanu NPeXuBenu y ToKy npoceyHor npahersa of
11 roguHa. ®T 140 myTauuje Cy OTKpYBEHE Y YETUPY FeHETCKM
TecTpaHa 6onecHuka.

3akbyuak lNpoceyHa nHumaeHua XC ca peHanHumM GeHoTUNoM
y Cpbuiju je oko 0,2 Ha MUIMOH feyje nonynauwje. lyrotpajHo
npexiBbaBame 0BUX 6onecHrKa 3aBUCK of ycnexa Tepanuje
dyHKUpje bybpera, [OK CKeneTHa Ancnnasuja, 3acToj y pacry,
pecnypaTopHW 1 O4HK NPOONEMY YTIYY Ha KBAJIUTET XMBOTA.

KmbyuHe peun: achuKTUYHA TOpaKasiHa AncTpoduja; ocTeo-

XOHApoAncnnasuja; LunmonaTmje; HeoHaTaaHa pecnMpaTopHa
VHcyduLmjeHLja; TepMrHanHa 6ybpexkHa nHcydrumjeHumja
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SUMMARY

Introduction/Objective Medical protection of kidneys against ischemia reperfusion injury is very im-
portant. Many agents have been used for the protection of ischemia reperfusion renal tissue injury.
We aimed to evaluate the radioprotective effect of lycopene on kidneys in ischemia reperfusion injury
with histopathological, biochemical, and scintigraphic parameters.

Methods Twenty-one Wistar male albino rats were divided into the following three groups: lycopene,
control, and sham group. In the lycopene group, lycopene was started three days before right renal isch-
emia reperfusion injury and continued for 15 days. In the control group, right renal ischemia reperfusion
injury was applied with no medication. In the sham group, neither right renal ischemia reperfusion injury
nor medication were applied. On the 15th day, all rats were sacrificed after *™Tc-dimercaptosuccinic
acid (DMSA) scintigraphies were taken. Histopathological, biochemical, and scintigraphic evaluations
were made.

Results The histopathological score was lower in the lycopene group. In biochemical analysis, myeloper-
oxidase levels were lower in the lycopene group than in the control group, but not statistically significant.
Malondialdehyde and nitrite levels were lower in the lycopene group than in the control group. The
postoperative mean *"Tc-DMSA uptake values were 44.82 + 1.84 in the lycopene group, 38.92 + 1.17 in
the control group, and 50.21 + 1.35 in the sham group. DMSA uptake values were higher in the lycopene
group than in the control group.

Conclusion Lycopene seems to be an effective agent for protection of kidneys in ischemia reperfusion

injury as demonstrated by the histopathological, biochemical, and scintigraphic parameters.
Keywords: renal ischemia/reperfusion; kidney; lycopene

INTRODUCTION

Acute renal failure from ischemic damage to
the kidney cause morbidity and mortality. Tu-
bular epithelial cell death is the most common
cause of this renal failure [1]. Even after reper-
fusion of extended ischemia of kidney, injury
occurs [2]. Although reperfusion is essential
for the survival of ischemic renal tissue, it may
cause additional damage to kidney [3]. Renal
damage caused by ischemia reperfusion injury
(IRI) occurs in surgical procedures in which
the kidney remains without blood supply for
some time. IRI is the most common cause of
acute renal failure after renal transplantation,
major abdominal and vascular surgery, coro-
nary bypass graft surgery, trauma, and sepsis
[4]. IRI seen in kidney transplantation effects
the short- and long-term graft survival [5]. IRI
results in persistent intrarenal vasoconstriction,
injury of microvascular endothelial and tubu-
lar epithelial cells [6]. Reperfusion of ischemia

causes a rapid burst of free radicals, which is
responsible for endothelial injury and edema.
Reperfusion damages endoplasmic reticulum,
leading to autophagosome formation and cel-
lular disintegration [7].

Medical protection of the kidney against IRI
is very important for nephron sparing surgery
and renal transplantation, so many studies con-
tinue in this area. Many agents have been used
for the protection of ischemia reperfusion renal
tissue injury, such as recombinant human man-
ganese superoxide dismutase, n-acetylcysteine
and desferrioxamine, telmisartan, exendin-4,
and sitagliptin [8, 9, 10].

In this study we aimed to evaluate the radio-
protective effect of lycopene on the kidney after
unilateral ischemia due to renal artery tempo-
rary clamping through the use of histopatho-
logical evaluation, malondialdehyde (MDA),
myeloperoxidase (MPO) and total nitrite level
analysis and **"Tc-dimercaptosuccinic acid
(DMSA) scintigraphy uptake.
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METHODS

This experimental study was approved by the Ankara
Training and Research Hospital Local Ethics Committee
of Animal Experiments and conducted in Hiisnii Sakal
Experimental and Clinical Practice Center at the same
hospital. The study group consists of total of 21 Wistar
male albino rats (260 * 45 grams, three to five months old).
The rats were acclimated for at least one week prior to the
study and housed under standard laboratory conditions
[constant temperature (21°C + 2°C) with relative humidity
of 50-60%, with 12-hour light and dark cycles). During
the study, the animals had ad libitum access to water and
standard food.

Three groups of rats were formed and evaluated. Group
1 (n = 9) was administered lycopene [5 mg per kg of body
weight per day (LYC-O-MATO®, GNC Holdings Inc., Pitts-
burgh, PA, USA)] starting three days before right renal
ischemia reperfusion injury and this was continued for
15 days. Group 2 was the control group (n = 9), to which
right renal ischemia reperfusion injury was applied without
any medication. Group 3 (n = 3) was the sham group, to
which neither right renal ischemia reperfusion injury nor
medication were applied.

For static renal scintigraphic examination, *"Tc-DMSA
images were obtained preoperatively and on postoperative
day 15 for each group. Surgery and *Tc-DMSA scintigra-
phy were applied under anesthesia of 40 mg/kg ketamine
hydrochloride (Ketalar, Parke-Davis/Eczacibasi, Istanbul,
Turkey) and 5 mg/kg xylazine (Rompun, Bayer, Istanbul,
Turkey) applied intramuscularly. The subjects were sacri-
ticed by decapitation under 50 mg/kg, intraperitoneally,
with propofol anesthesia (Abbott Laboratory Corporation,
Istanbul, Turkey). After the sacrification for each group,
left and right kidneys were removed surgically for histo-
pathological examination.

Surgical method

DMSA renal scintigraphy was performed in all rats be-
fore the surgical procedure. General anesthesia was ad-
ministered intramuscularly as a combination of 40 mg/
kg ketamine hydrochloride (HCI) (Ketalar, Parke-Davis/
Eczacibast) and 10 mg/kg xylazine HCI (Rompun, Bayer).
The incision area was shaved and the surgical site was
cleaned preoperatively with soap and povidone-iodine. A
sterile environment was prepared. By laparotomy via mid-
line incision, the right kidney was reached and the right
renal pedicle was isolated. The right pedicle was occluded
for 45 minutes to induce ischemia and then subjected to
reperfusion for six hours (I/R groups). After the reper-
fusion, DMSA renal scintigraphy was performed (Figure
1). Before the sacrification, blood samples had been taken
from all the rats, and the values of urea and creatinine
(mg/dL) parameters were determined in plasma to assess
the renal activity. We performed the right nephrectomy
24 hours after all the rats were sacrificed. Surgically ex-
cised right kidney tissues obtained at 24 hours were placed
into aseptic containers for biochemical examination and
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Figure 2. Areas of unaffected tubules displaying normal nuclei with
open chromatin, retained brush borders, and cytoplasmic integrity
(H&E, x 400)

histopathological analysis (placed in liquid nitrogen for
immediate freezing and protein denaturation) and were
stored at -80°C in special containers and racks in freezer.
The right kidney was evaluated histopathologically and
biochemically for oxidative stress markers in the tissue,
including the level of MDA, which are indicators of lipid
peroxidation, and MPO and total nitrite.

Histopathological evaluation

Kidney tissues obtained after sacrificing the rats were fixed
immediately in 10% formaldehyde and were processed
in paraffin tissue blocks and macroscopic sections were
taken to include the renal cortex and pelvis. Sections of 5
um thickness cut from formalin fixed paraffin-embedded
blocks were stained with hematoxylin and eosin. Histo-
pathological examination was performed in 40-100-200-
400 x original magnification with light microscopy (Figure
2). For the histopathological score the following criteria
were used:

» Normal histology: 0 points;

« Swelling of tubule cells, loss of brush border and nu-
clear condensation of < 1/3: 1 point;

« In addition to the changes in 1 point, 1/3-2/3 tubule
changes: 2 points;

« Tubular changes more than 2/3: 3 points.

All kidneys were examined in 100 areas with a maxi-
mum score of 300.
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Biochemical Evaluation

Tissue samples were stored at -80°C until analysis. Kidney
samples were homogenized with 0.15M KClI at a rate of
1/10 (weight per volume). MDA, MPO, and total nitrite
levels were measured in the tissue samples.

Determination of MPO level

MPO activity was obtained spectrophotometrically by de-
termining the decomposition of hydrogen peroxide using
o-dianisidine as the hydrogen donor. Tissue samples of ap-
proximately 50 mg were taken, weighed and homogenized
three times for 30 seconds at 4°C in 1 ml of ice-cold 0.5%
hexadecyltrimethylammonium bromide in 50 mmol/L
phosphate buffer (pH 6). The homogenate was subjected
to three freeze/thaw cycles and centrifuged for 15 minutes
at 40,000 x g. MPO activity was determined by the addi-
tion of 0.1 ml of the supernatant to 2.9 ml of 50 mmol/L
phosphate buffer containing 0.167 mg/mL o-dianisidine
dihydrochloride and 0.0005% hydrogen peroxide. The
change in absorbance at 460 nm over a five-minute pe-
riod was measured at 25°C. The data are expressed as the
change in absorbance per minute per gram of tissue (Aabs/
min/g of tissue) [11].

Determination of MDA level

MDA levels were calculated by the fluorometric method,
developed by Wasowicz et al. [12]. After the reaction of
thiobarbituric acid with MDA, the reaction product was
extracted in butanol and was measured spectrofluoromet-
rically at wavelengths of 525 nm for excitation and 547 nm
for emission. As standard, 0-5 pmol/L 1,133,3’-tetraeth-
oxypropane solutions were used. For the measurement of
tissue MDA, 50 uL of homogenate was added and intro-
duced into 10 mL glass tubes containing 1 ml of distilled
water. After the addition of 1 ml of the solution containing
29 mmol/L thiobarbituric acid in acetic acid and mixing,
the samples were placed in a water bath and heated for
one hour at 95-100°C. After the samples cooled, 25 pL of
5 mol/L HCL was added and the reaction mixture was ex-
tracted by agitation for five minutes with 3.5 mL n-butanol.
After separation of the butanol phase by centrifugation at
1,500 x g for 10 minutes, the fluorescence of the butanol
extract was measured with F-2500 fluorometer (Hitachi
Ltd., Chiyoda, Tokyo, Japan) at wavelengths of 525 nm
for excitation and 547 nm for emission. As standard, 0-5
pmol/L 1,133,3’-tetraethoxypropane solutions were used.
MDA levels are given as umol per gram of wet tissue.

Determination of total nitrite level

A total of 300 pL of homogenate was added to 300 uLl of
KH2PO4/K2HPO4 buffer (pH 7.5), 50 ul of 2 mmol/L
NADPH, 50 pl of 50 umol/L FAD, and 50 pl of 1 unit/
mL aspergillus nitrate reductase. This was incubated at
room temperature for one hour followed by the addition
of 500 pl of 0.2 mol/L ZnSO4 and 70 uL 2 mol/L NaOH to
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deproteinate the sample. After centrifugation, 0.75 mL of
the supernatant was added to 1 mL of 1% sulphanilic acid
(in 4 mol/L HCI). After 10 minutes at room temperature,
0.75 mL of freshly prepared 1% N-(1-Naphthyl)ethylene-
diamine was also added. The resultant color change was
measured at 548 nm using a spectrophotometer. Nitrite
concentration was calculated from 5, 12.5, 25, 50 pmol/L
sodium nitrite standards [13]. Total nitrite levels are given
as nmol per liter per gram of wet tissue.

9mTc-DMSA scintigraphy evaluation

Preoperatively and on postoperative 15th day of the renal
injury, adequate hydration with sterile saline and induc-
tion of anesthesia were carried out before the scintigraph-
ic study. A commercially available kit of DMSA (MON.
DMSA KIT, Monrol Eczacibasi, Istanbul, Turkey) was
labeled with *™Tc in accordance with the manufacturer’s
leaflet for use. A 37 MBq (1 mCi) dose of Tc-DMSA in a
0.1 ml volume was administered to the tail vein. Two hours
after injection, static renal images were taken under anes-
thesia. Renal static scintigraphies were performed using a
single-head e.Cam gamma camera (Siemens Healthcare,
Erlangen, Germany) equipped with pinhole collimator,
energy peak adjusted to 140 keV + 20% with 256 x 256
matrix and 2.67 zoom factor for five minutes in posterior
position. ROIs (regions of interest) were drawn on the
anterior and posterior images and the geometric mean of
these values was accepted as the relative uptake percentage
of the kidneys.

Statistical analysis

Statistical analysis was performed with SPSS Statistics for
Windows, Version 20.0 (IBM Corp., Armonk, NY, USA).
Continuous and categorical variables are expressed as the
mean value + standard deviation and frequency (%) of
numbers. Group comparisons for each parameter were
done using the nonparametric Mann-Whitney U-test and
the Kruskal-Wallis tests. A p-value less than 0.05 was con-
sidered to be a statistically significant difference.

RESULTS

The histopathological score was 45.00 + 16.58 in the lycopene
group, 95.56 + 40.34 in the control group, and 30.00 + 5.00
in the sham group (Table 1). The histopathological score
was lower in the lycopene group than in the control group
(p < 0.001) and higher in the control group than in the
sham group (p = 0.012). The histopathological score of the

Table 1. Histopathological scores of the groups; values are given as
mean =+ standard deviation (SD)

Minimum Maximum Mean score
score score +SD
Lycopene group 10 60 45 +16.58
Control group 75 200 95.56 +40.35
Sham group 25 35 30+5
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Table 2. Statistical analysis (p-values) of biochemical parameters and histopathological scores between the groups
Groups MPOlevel |\ level | Nitritelevel | Urea(mg/dl) | Creatinelevel | Microscopic
Lycopene group vs. control group 0.07 0.009* 0.003* 0.306 0.424 0.000*
Lycopene group vs. sham group 0.782 0.013* 0.926 0.013* 0.012 0.093
Control group vs. sham group 0.079 0.021* 0.013* 0.012* 0.011* 0.012*
MPO - myeloperoxidase; MDA — malondialdehyde
Table 3. Biochemical parameters of the groups; values are given as mean + standard deviation (SD)
Groups MPQ Ievgl MDA Ievgl Nitrit Ieve! Urea level Creatine level
(Aabs/min/g tissue) (umol/g wet tissue) | (hnmol/l/g wet tissue) (mg/dL) (mg/dL)
Lycopene group 0.08 £ 0.09 4.61+2.10 0.05 £0.02 175.56 £ 52.94 1.46 £0.47
Control group 0.11+0.03 6.85 + 1.68 0.09 +0.02 144.44 + 27.89 1.24+0.19
Sham group 0.06 £ 0.03 13.36 £ 3.56 0.04 £ 0.01 50.00 £ 10.00 0.8 £0.00

MPO - myeloperoxidase; MDA - malondialdehyde

lycopene group was higher than that of the sham group,
but it was not statistically significant (p = 0.093) (Table 2).

In biochemical analysis, the mean value of MPO level
(Aabs/min/g of tissue) was 0.08 + 0.09 in the lycopene
group, 0.11 + 0.03 in the control group, and 0.06 + 0.03 in
the sham group. The MPO level was lower in the lycopene
group than in the control group, and higher in the control
group than in the sham group, but not statistically signifi-
cant. The mean value of the MDA level (umol/g of wet tis-
sue) was 4.61 + 2.10 in the lycopene group, 6.85 £ 1.68 in
the control group and 13.36 + 3.56 in the sham group. The
MDA level was lower in the lycopene group than in the
control group (p = 0.009) and the sham group (p = 0.013),
and lower in the control group than in the sham group
(p =0.021). The mean value of the nitrite level (nmol/l/gm
wet tissue) was 0.05 + 0.02 in the lycopene group, 0.09 + 0.02
in the control group, and 0.04 + 0.01 in the sham group.
The nitrite level was lower in the lycopene group than in the
control group (p = 0.003) and higher in the control group
than in the sham group (p = 0.013). The mean value of urea
level (mg/dL) was 175.56 + 52.94 in the lycopene group,
144.44 + 27.89 in the control group and 50 + 10 in the sham
group. The urea level was higher in the lycopene group
than in the control group but not statistically significant,
and higher in the control group than in the sham group
(p = 0.012). The mean value of creatine level (mg/dL) was
1.46 + 0.47 in the lycopene group, 1.24 + 0.19 in the control
group and 0.8 + 0 in the sham group. The creatine level was
higher in the lycopene group than in the control group but
not statistically significant, and higher in the control group
than in the sham group (p = 0.011) (Tables 2 and 3).

In the scintigraphic analysis, the preoperative mean
uptake values were 50.16 + 1.49 in the lycopene group,
50.56 + 1.38 in the control group and 50.18 + 0.34 in the
sham group. Preoperative *™Tc-DMSA uptake values were
not statistically significant between the groups (p = 0.767).
The postoperative mean uptake values were 44.82 + 1.84 in
the lycopene group, 38.92 + 1.17 in the control group and
50.21 + 1.35 in the sham group. There was statistically sig-
nificant difference between the lycopene and control groups,
higher in the lycopene group (p < 0.001). The uptake values
of the lycopene and control groups were lower than those
of the sham group, as expected (p = 0.013, both) (Figure 3).

Figure 3. Preoperative (a) and postoperative (b) DMSA scintigraphy in
posterior image of a rat in the control group (uptake value of the right
kidney; preoperative = 37.45%, postoperative = 48.89%), preoperative
(c) and postoperative (d) DMSA scintigraphy in posterior image of a
ratin the lycopene group (uptake value of the right kidney; preopera-
tive = 47.56%, postoperative = 50.63%)

DISCUSSION

In our study, lycopene showed histopathological protective
effect in IRI of the kidney. In the histopathological evalua-
tion, the histopathological score was lower in the lycopene
group than in the control group, and histopathological
score of the control group was higher than that in the sham
group. MPO level in the lycopene group was lower than
in the control group, but not statistically significant. MDA
and nitrite levels in the lycopene group were lower than in
the control group. These biochemical parameters indicate
that lycopene has protective effect against IRI. *™Tc-DMSA
uptake of the effected kidneys were higher in the lycopene
group than in the control group, which indicates lycopene
has protective effect on renal parenchyma.

In animal models, reperfusion of the ischemic kidney
is followed by tissue destruction and many morbidities
ensue. Neutrophils accumulate in the area of ischemic
tissues after reperfusion and tissue damage is mediated
through neutrophil-mediated oxidative stress. Reactive
oxygen species are produced at the sites of inflammation by
neutrophils and cause formation of lipid peroxides, damage
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of cell membrane and destruction of antioxidative defense
mechanism. Reperfusion may increase the damage after
ischemia in tissues. After reperfusion of ischemic tissue,
inflammatory and metabolic damage occurs as a result of
disruption of cellular integrity. When the cascade begins,
various distant organs, such as lungs, liver and heart, are af-
fected by many activated system and toxic mediators [14].

Effects of IRI on kidneys have been studied by various
methods such as biochemical assays, histopathological ex-
amination, and scintigraphic imaging, but there is no con-
sensus for the best method for the evaluation of impaired
renal functions [15]. After reperfusion of ischemic kidney,
MDA and MPO levels increase and injure the renal tissue
to a greater extent. Reactive oxygen species released by
the neutrophils increase the tissue damage further during
reperfusion [14, 16]. MDA, which is a marker of lipid per-
oxidation, increases during reperfusion after an ischemic
renal episode [17]. MPO activity increases if neutrophil
infiltration into the tissues occurs as in IRI, and total nitrite
level is the marker of total lipid membrane damage [18].

Lycopene is the most common studied compound on the
preventive effects of dietary intake of tomato products [19,
20]. Lycopene is the most potent antioxidant among vari-
ous carotenoids. Lycopene has the best relative radical scav-
enging abilities among the carotenes. Carotenoids prevent
damage to DNA, proteins, cell membranes, lipids, and other
structures, which occurs after oxidative injury. Lycopene has
higher singlet oxygen quenching ability than -carotene and
a-tocopherol by its high number of conjugated double bonds
[21]. Lycopene has antiproliferative properties to protect
the development of prostate cancer and inhibits cholesterol
synthesis and enhances low density lipoprotein degradation
[22]. Lycopene has also many other functions in the immune
system, metabolic pathways, and cell-cell communication.
Lycopene normalizes the change of intrathymic T-cell dif-
ferentiation seen in tumorigenesis [23].

Due to antioxidative properties, lycopene mediates free
radical scavenging activity and results in the reduction of
infarct volume in ischemia reperfusion brain injury [22].
Lycopene ameliorated the ischemia reperfusion induced
tissue damage and was found to protect the germ cells
after testicular torsion [24]. However, in another study,
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SUMMARY

Introduction/Objective There are controversial data in the literature on the topic of effects of alcohol
on insulin secretion, apoptosis, and necrosis of the endocrine and exocrine pancreas.

The goal of this research was to determine how alcohol affects the insulin secretion and viability of hu-
man adult pancreatic islets in vitro during a seven-day incubation.

Methods Human pancreatic tissue was digested with Collagenase XI, using a non-automated method.
Cultures were incubated in Roswell Park Memorial Institute (RPMI) medium containing alcohol (10 pl of
alcohol in 100 ml of medium). Insulin stimulation index (SI) and viability of the islets were determined
on the first, third, and seventh day of cultivation.

Results Analysis of the viability of the islets showed that there wasn't significant difference between the
control and the test group. In the test group, viability of the cultures declined with the time of incubation.
SI of the test group was higher compared to the control group, by 50% and 25% on the first and third
day of cultivation, respectively. On the seventh day, insulin secretion was reduced by 25%. The difference
was not statistically significant (p > 0.05). In the test group, significant decline in insulin secretion was
found on the third and seventh day of incubation (p < 0.05).

Conclusion Alcohol can increase or decrease insulin secretion of islets cultures, which may result in an
inadequate response of pancreatic 3-cells to blood glucose, leading to insulin resistance, and increased

risk of developing type 2 diabetes.

Keywords: alcohol; insulin secretion; viability; insulin resistance; type 2 diabetes

INTRODUCTION

Alcohol consumption is a part of the tradition
and customs of many communities worldwide.
It is customary to take a glass of drink as an
aperitif, and wine or beer during or after meals.
Alcohol is taken primarily for good mood or
for better digestion. The question is how and to
what extent the amount of consumed alcohol
affects insulin secretion of human adult pancre-
atic islets. Perfusion model of the rat pancreas
and measure of basal insulin secretion showed
that ethanol reduced glucose-induced insulin
secretion by means of dose-related effect [1].
Dembele et al. [2] examined the effects of
ethanol and fatty acids on p-cell (cell line from
rats) metabolism and survival. It was observed
that both substances generate cellular oxida-
tive stress, and affect mitochondrial function.
Ethanol causes -cell death by apoptosis, while
fatty acids cause cell death predominantly by
necrosis. Pancreatic p-cell dysfunction is a
prerequisite for the development of type 2 dia-
betes Alcoholism is a risk factor and ethanol
increases oxidative stress in B-cells. Cells in
such a state increase expression of PHB (poly3-
hydroxybutyric acid) synthase genes, to protect
them from the harmful effects of ethanol [3].

Studies in rats in vivo showed that long-
term alcohol feeding suppresses apoptosis in
the pancreas; however, it increases the sensi-
tivity of acinar cells to endotoxin-induced in-
jury that may cause pancreatitis in alcoholics
[4]. Alcohol causes reactive hypoglycemia by
attenuating the release of counter regulatory
hormones, redistribution of pancreatic blood
flow and direct stimulation of insulin secretion.
Signaling of ethanol-induced insulin secretion
from rat insulin-secreting cell lines (INS-1 and
INS-1E) bypasses calcium and protein kinase C
(PKC) involving steps. An extra pool of secre-
tory vesicles not available for glucose is exploited
for exocytose after ethanol stimulation [5]. Study
of an in-vitro isolated rat pancreas perfusion
system showed that ethanol decreases glucose-
stimulated insulin secretion. Second phase se-
cretion (30-60 minutes) was inhibited at both
low (100 mg/dl) and high (1,000 mg/dl) alcohol
concentration [6]. Several studies have shown
that ethanol causes insulin resistance in the liver
and skeletal muscle by interfering with insulin
signaling [7, 8]. One study, examining the influ-
ence of alcohol, ethanol concentration of 20 mM
or 80 mM for 24 or 48 hours in B-cell lines and
isolated murine islets showed that chronic expo-
sure to ethanol causes B-cell dysfunction by re-
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ducing not only insulin secretion but also p-cell insulin con-
tent by interfering with muscarinic signaling and PKC acti-
vation but not the K-ATP channels [9]. Light-to-moderate
alcohol consumption (for women < 28, 28-64, > 64 g/week)
for healthy women was associated with enhanced insulin
sensitivity, reduced basal insulin secretion rate, and lower
fasting plasma glucagon concentration, providing consistent
mechanisms for the reduced risk of type 2 diabetes [10].
Data for the effect of alcohol consumption on insulin secre-
tion are conflicting; some studies show the absence of an
association in men [11, 12]. The final product of ethanol
oxidation is acetate, which is converted into acetyl-CoA in
peripheral tissue. Acetate may modulate fat oxidation and
decrease lipolysis. Therefore, an increase in skeletal muscle
oxidative capacity after alcohol intake has been suggested
even though evidence is limited in humans [13, 14].

The aim of the present study is to examine effect of
ethanol on viability and insulin secretion of human adult
pancreatic islets in the culture during short-term incuba-
tion period (seven days) to solve the controversy present
in the literature.

METHODS

Human adult pancreatic tissue was procured from the
Institute for Gastrointestinal Diseases, Clinical Center of
Serbia, Belgrade. Tissue samples were collected from live
donors, after total or subtotal pancreatectomy for cysts or
tumors [15]. In tumors, healthy tissue was obtained near
the line of the resection. Histopathological analysis of the
tissue samples showed no tumor cells. All procedures were
performed in accordance with the rules of Ethical Com-
mittee of the School of Medicine in Belgrade. Written con-
sent was obtained from all patients.

Pancreatic tissue was transported in physiological solu-
tion from the Institute for Gastrointestinal Diseases to the
Laboratory for Cell Culture at the Clinic for Endocrinology,
Diabetes and Metabolic Diseases. The material was kept in
a refrigerator at 4°C (cold ischemia). Biometric data of the
material (tissue weight, cold and warm ischemia) are given
in Table 1.

Table 1. Biometric data of samples

Tissue Warm ischemia | Cold ischemia

Parameters weight (g) (min.) mean (min.) mean
mean + SE + SE + SE

Control group 5.03+0.57 | 117.2+17.14 70.2+28.33
Group with alcohol | 2.26 +0.48 | 128.63 +20.06 | 112.13 +£35.70
Statistical
significance 0.195 0.061 0.1
(p < 0.05)

Digestion of pancreatic tissue

For pancreatic tissue digestion we used Collagenase XI -
product number C7657 (Sigma-Aldrich, St. Louis, MO,
USA), activity > 1,200 collagen digestion units per mg
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solid; 2-5 FALGPA hydrolysis units per mg solid). This
enzyme preparation also contained clostripain, nonspecific
neutral protease and tryptic activities. Isolation of pancre-
atic islets was performed in aseptic conditions in a laminar
flow hood by the non-automatic method [16]. The tissue
was transferred to Hanks solution (Sigma-Aldrich) and
mechanically chopped. This material was collected with
a pipette and put in test tubes containing the Collagenase
solution (5 mg/ml concentration). The duration of incuba-
tion was 30 minutes at 37°C with occasional mechanical
stirring. After the incubation, the content of the test tube
was centrifuged at 400 x g for 10 minutes at 15°C. Super-
natant was decanted and the remaining islets were rinsed
several times with Hanks solution to eliminate excess of
lipids and collagenase. After rinsing, islets were resus-
pended in the final RPMI 1640 medium (Sigma-Aldrich)
supplemented with 0.1% L-glutamine, 5.5 mM glucose,
25 mM hepes, 100 U/ml penicillin, 100 pug/ml streptomycin,
and 10% fetal calf serum (FCS, Sigma-Aldrich). The islets
were incubated in Falcon 3013 plastic flasks, volume 50 cc
(Thermo Fisher Scientific, Waltham, MA, USA) at 37°C in
a 5% CO, and 95% humidity atmosphere for seven days.
RPMI medium was changed every 24 hours of incubation.
Warm ischemia time is the time measured from the begin-
ning of the mechanical mincing of the tissue, including the
isolation procedure, to the moment when the islets were
placed in the culture medium. A total of 20 cultures were
incubated in the standard medium (control group), and
27 cultures were incubated in the medium with ethanol
(test group) in standard conditions for seven days. In the
test group, a certain concentration of ethanol was added to
the culture medium using Widmark formula. It was taken
undre the assumption that a man of an average weight of
75 kg drinks two glasses (2 x 0.5 dl) of 40% alcoholic drink
per day, which would make his blood alcohol concentra-
tion 0.62%o.The authors have chosen this formula so that
the influence of alcohol in in vitro researches would be the
closest to in vivo conditions. In order to achieve specified
concentrations, 10 pl of pure ethanol was added to 100
ml RPMI medium to give 0.00165 M (0.16 mM) solution
of alcohol. Ethanol was added to the medium during the
incubation every 24 hours when replacing RPMI medium,
and before the start of glucose stimulation.

Determination of the viability of isolated human
adult islets

Viability of the islets was determined by dithizone (DTZ)
staining on the first, third, and seventh day after their iso-
lation.

Preparation of the dithizone solution

Fifty milligrams of DTZ was dissolved in 10 ml of DMSO
and 10 ml of Hanks solution. The solution was sterilized
by passage through nylon filters with pore size of 0.20 pm.
Samples (1 ml of each culture) were stained with 0.2 ml of
DTZ solution and placed in an incubator at 37°C in a 5%
CO, and 95% humidity atmosphere for 30 min. Stained
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islets were rinsed in Hanks solution and resuspended in
1 ml of RPMI medium. Islets viability was determined us-
ing a stereo-light microscope and special counting micro-
chambers [17].

Determination of the functional capacity and
insulin secretion

To determine preservation of the functional capacity of
the isolated islets, glucose-stimulated insulin secretion was
measured on the first, third and seventh day of cultivation
[18, 19]. A static glucose stimulation assay was performed.
Samples (approximately 1,000-2,000 islets per culture)
were incubated for one hour in low glucose (2.8 mM/L
RPMI) medium with ethanol (10 pl ethanol in 100 ml
RPMI), then one hour in high glucose (20 mM/L RPMI)
medium and one hour in low glucose medium again. After
each step of stimulation, the cultures were centrifuged at
400 x g, for 10 minutes at 15°C. Supernatant was decanted
and stored at -18°C for insulin quantification. Insulin con-
tent was determined by radioimmunoassay (RIA INSULIN
PEG). Sensitivity of the assay is 0.60 mIU/L and detec-
tion range 0.6-300 mIU/L. Relative insulin release was ex-
pressed as insulin stimulation index (SI) and calculated as
the ratio of insulin release during high glucose stimulation
to insulin release during low glucose stimulation.

Statistical analysis

All results are expressed as mean * standard error. P-value
of less than 0.05 was considered to be statistically signifi-
cant. For statistical analysis of the data, analysis of variance
(ANOVA, Fisher) was used.

RESULTS

Islet viability

The percentage of viable islets in the cultures was deter-

mined on the first, third and seventh day after isolation.
Viability of the islets was determined by DTZ staining and

Table 2. Percentage of colored islets by culture, viability of the human a
incubated with alcohol during seven days of cultivation

results are presented in Table 2. Immediately after isola-
tion (day 1) percentage of viable islets incubated in normal
medium, without alcohol (control group) and in medi-
um containing alcohol (test group) was 51.58 + 2.16 and
64.68 + 5.99%, respectively, and the difference was not
statistically significant (p = 0.090). On the third day of cul-
tivation, numbers of distinctly stained islets in control and
test groups were similar (57.99 + 6.49 and 54.23 + 4.58%,
respectively, p = 0.654). On the seventh day of incubation,
viability was higher in the control group (39.99 + 6.27%)
compared to the test group (37.79 £ 5.64%), and the dif-
ference was statistically not significant (p = 0.800).
Comparison of viability by days of incubation (first and
third, first and seventh, third and seventh) in the control
group showed no statistically significant difference (p > 0.05).
In the test group, there is statistically significant difference
between the first and the seventh day (p = 0.011).

Insulin secretion

To determine the functional capacity of the isolated islets,
a static glucose test was performed on the first, third and
seventh day of cultivation. SI values calculated for both
groups and days of cultivation are presented in Table 3. On
the first day of stimulation, SI for the control group was
0.60 * 0.13 and for the test group SI was 1.22 + 0.27. The
difference was not statistically significant (p = 0.257). On
the third day of stimulation, SI value for the control group
was 0.80 £ 0.16, and for the test group it was 1.01 + 0.13
(p = 0.215). On the seventh day of stimulation, SI for
the control group was 0.80 + 0.11, and for the test group
SI=0.60 £ 0.16 (p = 0.547).

Comparison of functional capacity by days of incuba-
tion (first and third, first and seventh, third and seventh)
in the control group showed no statistically significant dif-
ference (p > 0.05). In the test group, there is a marginal
statistical significance between the first and the seventh
day (p = 0.058). Between the third and the seventh day
of cultivation there is a statistically significant difference
(p = 0.028), while between the first and the third day there
is no statistically significant difference (p = 0.626).

dult pancreatic islets in the culture, for the control group and the group

Time of cultivation

Comparison by days of incubation (p-value)

Parameters % of viability (mean + SE)

1st day 3rd day 7th day 1stand 3rd day | 1stand 7thday | 3rd and 7th day
Control group 51.60+2.16 58.00 + 6.49 40.0 £ 6.27 0.376 0.119 0.081
Test group with ethanol 64.70 = 5.99 54.30 = 4.58 37.80 £ 5.64 0.216 0.011* 0.053
p-value 0.090 0.654 0.800

Table 3. Insulin stimulation index in the control group and cultures with

ethanol (the test group) on the first, third and seventh day of incubation

Time of cultivation

Comparison by days of incubation (p-value)

Parameters Stimulation index (mean + SE)

1st day 3rd day 7th day 1stand 3rd day | 1stand 7thday | 3rd and 7th day
Control group 0.60+0.13 0.80+0.16 0.80+0.11 0.616 0.506 0.966
Test group with ethanol 1.20+0.27 1.00+0.13 0.60£0.16 0.626 0.058 0.028*
p-value 0.257 0.215 0.547
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DISCUSSION

The percentage of distinctly stained cells in the cultures
containing ethanol (test group) on the first day of incuba-
tion was higher by 25% compared to the control group
(medium without ethanol), but on the third and seventh
day of incubation, the percentage of stained cells was lower
in the test group by 6.38% and 5.5%, respectively. Since
the difference is not statistically significant, we can con-
clude that there is no difference in cell viability between
the control and the test group for all days of incubation
(first, third, and seventh). Viability in the control group
showed no statistical significance by days of incubation.
However, in the test group, viability was the highest on the
tirst day of cultivation and declined on the third and the
seventh day by 16% and 42%, respectively. The difference
was statistically significant (p = 0.011). These results are
acceptable because islet viability is determined by DTZ,
which binds to zinc in insulin. On the first day of incuba-
tion, B-cells contain the highest concentration of insulin.
In test group, alcohol increases the permeability of the
membrane and facilitates degranulation and the release
of insulin, so depot of insulin is gradually reduced by the
length of incubation (from the first to the seventh day).

SI was higher in the test group compared to the con-
trol group by 50% and 25% on the first and third day of
incubation, respectively, while on the seventh day SI was
lower by 25% in the test group. There is no statistically
significant difference in SI between control and test groups.
However, in the test group there was a decline in insulin
secretion during the cultivation by 17% and 50% on the
third and seventh day, respectively, compared to the first
day (p = 0.058). There is also statistically significant decline
in insulin secretion by 40% between the third and seventh
day (p = 0.028).

Similar results are presented in another paper, where
insulin secretion in cell culture increases after 24 hours
of incubation with lower alcohol concentration (20 mM)
[9]. However, higher concentration of alcohol (80 mM)
has the opposite effect. After 48 hours of incubation, con-
centration of alcohol reduces the level of insulin secretion
compared to the control group. Results of other authors
confirm that ethanol reduces insulin secretion [1, 6]. It
should be emphasized that reduction in the number of
stimulated B-cells during the incubation due to the effects
of natural processes of apoptosis, and necrosis does not
affect the obtained values of insulin secretion, expressed
in the form of SI, which represents the ratio between the
values of insulin secretion after stimulation with high glu-
cose concentration and values after low glucose stimula-
tion. Hence, secretory capacity does not depend of the
total number of stimulated cells. Although in laboratories
worldwide there is a practice to associate SI values with a
strict number of stimulated cells [19].

Some authors try to explain how alcohol causes in-
creased or decreased insulin secretion in response to
glucose stimulation. Stimulation of insulin secretion with
diacylglycerol is explained by the release of Ca from endo-
plasmic reticulum [20]. Response to high glucose stimula-
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tion decreases due to reduced levels of cyclic adenosine
monophosphate (cAMP) caused by reduced levels of ad-
enosine triphosphate (ATP) [2, 3, 21].

In standard conditions, glucose-stimulated insulin
secretion increases oxygen consumption and ATP. This
is associated with potassium (K*)-induced membrane
depolarization, leading to rapid entry of Ca** ions into
the cell through voltage-dependent channels. Fusion of
secretory granules containing insulin with the cell mem-
brane depends of calcium ions. cAMP emphasizes action
of glucose and amino acids, and stimulates the release of
Ca’* ions from intracellular organelles, or may activate
a kinase that phosphorylates one of the components of
microfilaments/tubules system, so that this structure be-
comes contractile and sensitive to Ca** ions. If the Na*
outside the cell is replaced with other monovalent cation,
then the effects of glucose and other secretagogues are
reduced. Na* concentration may regulate the intracellu-
lar Ca?* using a co-transportation system [21]. It is pos-
sible that the effect of certain concentrations of ethanol
somehow bypasses the dependence of Ca" release from
the synthesis of cAMP.

Higher SI values in the test group (SI higher by 50%
on the first day of incubation) mean increased insulin
secretion of pancreatic islets in response to high glucose
stimulation (see chapter Methods). It is probable that alco-
hol consumed immediately before or during ingestion can
have a protective effect in type 2 diabetes because increased
insulin release reduces the harmful effects of postprandial
hyperglycemia. It is known that hyperglycemia has a toxic
effect on B-cells because it increases the percentage of their
apoptosis [22]. The body is struggling to maintain a nor-
mal blood sugar level, so a chronic state of hypoglycemia
occurred after chronic alcohol consumption, especially
if alcohol is taken without food, can lead to insulin resis-
tance, which exists in the pathogenesis of type 2 diabetes
[23]. Acute alcohol consumption increases insulin secre-
tory capacity of islets, which could lead to hypoglycemia in
patients with normal glycemic control. In vivo researches
have shown that ethanol increased insulin secretion during
glucose tolerance test [24, 25].

Symptoms of hypoglycemia are very similar to the
symptoms of alcohol condition. However, alcohol con-
sumption after meals may improve insulin secretion there-
by reducing potential harmful effects of increased concen-
trations of blood glucose. Consumption of alcohol without
food increases insulin secretion and leads to discharge
depot of insulin, which can lead to insulin resistance. The
effect of alcohol mainly depends on the administered dose
in the body. Adverse effects are manifested in the increased
consumption of alcohol causing accumulation of nitric
oxide (NO) in the organism that has a detrimental effect
on the whole body. Increased NO synthesis under the
influence of inducible nitric oxide synthase is associated
with various cytotoxic damages [26]. Larger amounts of
NO produced in macrophages that infiltrate the endocrine
pancreas tissue can lead to damage of B-cells and increased
apoptosis of these cells [27]. In the initiation of apoptosis,
accumulation of calcium ions in the cytosol has particular
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importance [26]. Also, long-term alcohol consumption
could lead to B-cell sensitivity to the presence of endo-
toxins in the blood, thereby increasing the percentage of
necrosis of pancreatic islets [2, 4]. It is known that the
presence of bacteria in the pancreas can also affect insulin
secretion and the development of diabetes, and chronic
alcohol consumption would only intensify this effect [28].

Our experiment showed that insulin secretion declines
during cultivation, especially on the seventh day (Table 3).
Inadequate response to glucose stimulation may lead to
hyperglycemia and insulin resistance that are prerequisite
for development of diabetes type 2. Similar results were ob-
tained by other authors [29-32]. In addition to the impact
on carbohydrate metabolism, experiments on rats showed
considerable impact of alcohol on lipid metabolism. These
results demonstrated that visceral fat is more susceptible to
alcohol toxicity compared to subcutaneous fat, and disrup-
tion of adipose lipogenesis contributes to the pathogenesis
of alcoholic lipodystrophy [33].

Results suggesting a protective role of alcohol consump-
tion in the development of type 2 diabetes [34, 35, 36]
should be interpreted with caution. To determine the true
impact of alcohol on insulin secretion, results obtained
from animal models and animal cell lines should be taken
with reserve, because alcohol consumption is character-
istic of humans and there are differences in metabolism.
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Considering that authors express alcohol concentration in
different units, perhaps there is a need for standardization.

CONCLUSION

Based on the presented results we can conclude that alcohol
concentration 0.165 mM slightly increases insulin secretion
in the culture on the first and third day of incubation. The
longer the cultivation, the greater the decline in insulin
secretion in the test group compared to the control group.
The effect of alcohol on insulin secretion is most noticeable
in the test group, clearly showing the long-term effects of
alcohol, which causes a decline in insulin secretion.

Alcohol can increase or decrease insulin secretion of

human pancreatic islets, which may result in an inadequate
response of pancreatic -cells to blood glucose, leading to
insulin resistance, and increased risk of developing type
2 diabetes.
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YTUUaj aKoXona Ha MHCYIMHCKY CeKpeLujy U BUjabunHOCT XyMaHMX 0CTpBaLa

naHKpeaca

[paraH Hukonuh'2, Nparad Muuuh'23, BecHa AumnTtpujeuh-Cpehkorh'?, Mupko Kepkes', busbaHa Hukonmh?

'YHuBep3utet y beorpagy, MeauumHckn dakynter, beorpag, Cpbuja;

2KnuHnukn uentap Cpbuje, KnHnka 3a eHgokpuHonorujy, aujabetec n bonectn metabonnama, labopatopuja 3a KynTypy XymaHux ocTpBaLia

naHkpeaca, beorpag, Cpbuja;
*Cpncka akagemuja Hayka 1 ymeTHocTw, beorpap, Cpbuja;

*KnuHunukm Lentap Cpbuje, Xupypluka knuHuka, IHCTUTYT 3a 6onectu furectmBHor TpakTa, beorpag, Cpbuja

CAMETAK

YBoa/LUnsb Y nutepatypu noctoje NpUanyHO KOHTPaanKTop-
HV Nofaum Ha Temy edekaTa ankoxosia Ha Jyuerbe VHCYNVHa,
anonTo3e 1 HeKpo3e eHAOKPVHOT 1 er30KPUHOT NaHKpeaca.
Linrb oBor ncTpaxkuBatba je Aa ce yTBPAW KakKo ankoxos yTuye
Ha Nnyyetrbe NHCYIMHA 1 OAPXKMBOCT OCTPBALIA aayNTHOT XyMaHOr
naHKpeaca in vitro TOKOM cefam flaHa UHKybaumje.

MeTope TKrBO XyMaHOT MaHKpeaca je pa3fnoxeHo KonareHe3om
Xl, Kopuctehu HeayTomaT3oBaHy MeTofy. Kyntype cy 6une
UHKybupaHe y RPMI pacTBopy Koju cagpu ankoxon (10 ul eta-
Honay 100 m/ pactBopa). IHCYNUHCKI CTUMYTALMOHN UHLEKC 1
OAPXMBOCT OCTpBaLia cy oapehrsaHu npsor, Tpeher 1 cegmor
[aHa KynTtusauuje.

Pesyntatm AHanu3a ogp>x1MBOCTM OCTPBaLia NokKasana je aa
He MoCTojv 3HayajHa pa3nuka usmelhy KOHTponHe 1 TecTmpa-

DOI: https://doi.org/10.2298/SARH160204023N

He rpyne. Y TecTpaHoj rpynu oap»XMBOCT KyNnTypa onana je
ca BpemMeHOM UHKybaLmje. KanaunteT MHCYNMHCKe CceKpeLyje
TecTupaHe rpyne 6uo je Behii y 0o4HOCY Ha KOHTPOJHY rpymny
3a 50% npBor 1 25% Tpeher faHa kyntuaumje. Cegmor aaHa
VIHCYNIMHCKa ceKpeLja ce cMambiana 3a 25%. Pasnunka Huje 6una
CTaTUCTMYKM 3HauajHa (p > 0,05). Y TecTpaHoj rpynv oTKprBeH/
npoHaheH je 3HayajaH Naj MHCYNNHCKe cekpeLmje Tpeher 1
cegmor faHa uHKybauwmje (p < 0,05).

3aksbyyak Anikoxon Moxxe noehatv Unm cMarbUTV UHCYNH-
CKy ceKpeLujy KynType oCcTpBaLa, LUTO MOXe JOBECTN A0 He-
afeKkBaTHOr ofi3vBa f-henvja naHKpeaca Ha ryKo3y Y KpBu,
LITO Aarbe AOBOAM A0 MHCYNINHCKe pe3ncTeHuyje 1 nosehaHe
MoryhHoCTU 3a pa3Bujarbe AnjabeTeca Tvna 2.

KrbyuHe peun: ankoxon; HCYNIMHCKa pe3nCTeHLMja; HCYNH-
CKa CeKpeLyja; OAPKMBOCT; Anjabetec Tn 2
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SUMMARY

Introduction/Objective The Global Pertussis Initiative (GPI) proposed clinical case definitions for per-
tussis diagnosis in three different age cohorts in order to improve surveillance of pertussis especially in
older children, adolescents, and adults.

The main goal of this research was to compare the burden of pertussis in the city of Novi Sad before
and after the introduction of improved surveillance using the GPI clinical case definitions of pertussis.
Methods Baseline data on pertussis were obtained from routine (non-sentinel) reporting before improved
surveillance was introduced. From September 16, 2012, clinical case definitions proposed by GPI were
applied within improved (sentinel and hospital) surveillance, while surveillance clinical case definitions
were not introduced within non-sentinel. To confirm the suspected diagnosis, sampling of nasopharyn-
geal swab and/or blood was obtained from all cases. The choice of laboratory method (PCR or ELISA)
depended on the duration of coughing and the age of the patients. Data were statistically processed
by SPSS Statistics, version 22.

Results During the 12-year period before the introduction of improved surveillance, only two clinical
pertussis cases were registered. In contrast, during the two-year period of improved surveillance, a total
of 14 (season 2012/13) and 146 (season 2013/2014) confirmed pertussis cases were reported. Significant
differences were determined in distribution of pertussis according to the type of surveillance and the
level of health care.

Conclusion Introduction of clinical case definitions proposed by GPlimproved the quality of surveillance
and enabled an insight in the distribution of pertussis in all age groups and at all levels of health care.

Keywords: pertussis; surveillance; epidemiology

INTRODUCTION

Before vaccines became widely available, per-
tussis was one of the most common childhood
diseases worldwide. Following large-scale
vaccination during the 1950s and 1960s, a
dramatic reduction (> 90%) in incidence and
mortality of pertussis was observed in the
industrialized world. Estimates from WHO
suggest that in 2008 about 16 million cases of
pertussis occurred worldwide, 95% of which
were in developing countries, and that about
195,000 children died from this disease [1]. In
developed countries, pertussis is increasingly
reported in older children, adolescents and
adults [2]. The true burden of pertussis is un-
known and is still significantly underestimated.

Today, many different case definitions are
used throughout the world. Most case defini-
tions are supplemented with laboratory and
epidemiological data so that reports may be
categorized as confirmed, probable, or suspect.
The Global Pertussis Initiative (GPI) described
the difficulties in defining pertussis from a
clinical perspective. In recognition to the fact
that the signs and symptoms of pertussis differ

by age, GPI has tailored criteria for pertussis
diagnosis in three age cohorts (0-3 months,
four months to nine years, and > 10 years) [3].

Unlike in many other European countries,
quality of surveillance in Serbia has not in-
fluenced the immunization strategy against
pertussis. Immunization against pertussis in
Serbia is mandatory according to the Law on
Protection of Population Against Communi-
cable Diseases. The primary series comprises
three doses of DTP (combined diphtheria-tet-
anus-whole cell pertussis) or DTaP (combined
diphtheria-tetanus-acellular pertussis) vaccine
given at two months of life with an interval of
four weeks between subsequent doses. Cur-
rently, only booster against pertussis is given
during the second year of life, one year after the
third dose in the primary series. Immunization
coverage with primary series and revaccination
in the Autonomous Province of Vojvodina
(APV) is over 95% [4].

In 2012, in addition to mandatory routine,
non-sentinel surveillance, improved surveil-
lance of pertussis was implemented and funded
in the APV, as a part of Special Public Health
Program. It included hospital surveillance (all
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hospitals in the province) and sentinel surveillance (city of
Novi Sad). This paper reports on the results of improved
surveillance and routine surveillance (non-sentinel) con-
ducted in the city of Novi Sad.

The main goal of this study is to compare the burden
of pertussis before and after the introduction of improved
surveillance of pertussis and to determine differences in
registered overall and age-specific incidence rates between
the improved and routine, non-sentinel surveillance of
pertussis.

METHODS

The research was carried out by the Institute of Public
Health of Vojvodina in Novi Sad, the main administrative
center of the APV in northern Serbia. According to the 2011
census there are 341,624 people living in Novi Sad. Data
relevant to the study were collected in collaboration with
the primary, secondary, and tertiary healthcare facilities.

Determination of the burden of pertussis before
the introduction of improved surveillance

In order to investigate the burden of pertussis in the period
from January 1, 2001 to September 15, 2012, reports from
the routine, non-sentinel reporting system were obtained.
The source of data for routine, non-sentinel surveillance
was mandatory notification of pertussis, as reported to
the Institute of Public Health of Vojvodina in accordance
with the Law on Protection of Population from Infectious
Diseases [5]. The Law mandates reporting of communi-
cable diseases and does not determine diagnostic criteria
or clinical case definitions.

Determination of the burden of pertussis after the
introduction of improved surveillance

The research was carried out in two periods: the first one
in the 2012/13 season — from September 16, 2012 until
September 15, 2013, and the second one in the season of
2013/14 - from September 16, 2013 until September 15,
2014. During these two seasons, in addition to the routine
non-sentinel surveillance, sentinel surveillance was car-
ried out at the primary healthcare level in the city of Novi
Sad. At secondary and tertiary healthcare level, hospital
surveillance was improved in the entire province. Within

Petrovi¢ V. et al.

the sentinel and hospital surveillance, clinical case defini-
tions proposed by GPI were used, while within the routine
surveillance the only criteria for reporting was clinical di-
agnosis based on the opinion of the physician examining
the patient. A subset of hospitalized patients, only those
from Novi Sad, was analyzed in this paper.

Description of components in improved
surveillance in the city of Novi Sad

Sentinel surveillance

Sentinel surveillance was carried out through an existing
network of sentinel physicians in Novi Sad Health Centre
(10 general practitioners and five pediatricians) who treat
patients with developed cough and other symptoms and
signs corresponding to the GPI clinical case definition of
the disease. Population under sentinel surveillance includ-
ed patients cared for by sentinel physicians, 22,830 patients
during the 2012/13 season (6.7% of the total population of
the city of Novi Sad) and 22,385 patients during 2013/14
season (6.6% of the population). Sentinel surveillance
population was stratified for data analysis by age groups:
0-12 months of age, 1-6 years, 7-19 years, and 20 years
or older (Table 1).

Hospital surveillance

Hospital surveillance was carried out in cooperation with
stationary healthcare facilities where patients from Novi
Sad were hospitalized with cough and other symptoms and
signs that correspond to the GPI clinical case definition
of pertussis.

Epidemiological investigation of close contacts

Epidemiological investigation of close contacts was con-
ducted in accordance with the Law on Protection of Popu-
lation from Infectious Diseases in the Republic of Serbia.
The collection of epidemiological and clinical data was
conducted by the epidemiologist of the Institute of Pub-
lic Health in collaboration with the patient’s primary care
physician.

Close contacts of confirmed pertussis cases (family,
other groups) were checked for prolonged cough (more
than two weeks), without increased temperature or with
minimally increased temperature. Biological samples were

Table 1. Population under sentinel and routine, non-sentinel surveillance according to age groups

Age group Population of Novi Population under Population (%) under Population under Population (%) under
Sad according to 2011 | routine non-sentinel | sentinel surveillance in | routine non-sentinel | sentinel surveillance in
Census surveillance in 2012/13 2012/13 season surveillance in 2013/14 2013/14 season
season season
n n n (%) n n (%)
0-12 months 3,673 3,233 (88.0) 440 (12.0) 3,235 (88.1) 438 (11.9)
1-6 years 21,580 18,519 (85.8) 3,061 (14.2) 18,444 (85.5) 3,136 (14.5)
7-19 years 44,519 42,194 (94.8) 2,325(5.2) 41,384 (93.0) 3,135(7.0)
20+ years 271,852 254,848 (93.7) 17,004 (6.3) 256,176 (94.2) 15,676 (5.8)
Total 341,624 318,794 (93.3) 22,830 (6.7) 319,239 (93.4) 22,385 (6.6)
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obtained from close contacts in order to confirm the diag-
nosis of the disease. Laboratory analyses were conducted
regardless of whether the symptoms fitted the clinical case
definition. Contacts, including the ones that were estab-
lished through hospital surveillance, were further classified
on sentinel and non-sentinel contacts dependent whether
primary patient was cared for by sentinel or non-sentinel
physician. Classification of contacts was done so that the
more accurate rates could have been calculated in sentinel
and non-sentinel population.

Target group

Target group of the research were all patients from senti-
nel and hospital surveillance with symptoms and signs of
clinical disease that fulfilled the GPI clinical case defini-
tion of pertussis, as well as patients detected in routine sur-
veillance based on clinical diagnosis set by the physician.

Pertussis case definition

In accordance with the recommendations of the GPI,
the clinical case definitions of pertussis presented in Figure
1 were implemented [3].

Sampling and transport of patient material

To confirm the suspected diagnosis, sampling of nasopha-
ryngeal swab (NPS) for polymerase chain reaction (PCR)
and/or blood (pertussis serology) was obtained from all
cases.

Sampling was conducted by sentinel physician at the
Health Centre or by trained laboratory staff of the Insti-
tute of Public Health. In case the patient was hospitalized,
blood and NPS specimens were obtained by the health
facilities competent staff.

Before transport to the Institute of Public Health of
Vojvodina, all samples were stored in a refrigerator at the
point of sampling, and transported in a hand refrigerator
within 48 hours after sampling.

Laboratory testing of samples and interpretation
of results

Sample testing was carried out at the Institute of Public
Health of Vojvodina. The choice of laboratory method
depended on the duration of coughing and the age of the
patients included in the survey:

1. For patients of all ages in whom the onset of cough
was less than three weeks prior to the testing, and for those
up to three months of age, regardless of the duration of
cough, the testing of NPS was performed by PCR. The
following commercial kits were used: Bordetella R-gene™
(ARGENE, BioMerieux, Marcy-I'Etoile, France) and Bor-
detella pertussis | B. parapertussis | B. bronchiseptica Real-
TM (Sacace Biotecnologies Srl., Como, Italy).

2. Among patients aged four months and older, with a
duration of cough of more than three weeks, and where the
application of the last dose of DTP/DTaP vaccine had been
more than 12 months ago, testing of the serum samples
was done by using the following commercial kits: Anti-
Bordetella pertussis toxin ELISA (IgG) with four calibra-
tors 5 IU/ml, 25 IU/ml, 100 IU/ml, and 200 IU/ml; Anti-
Bordetella pertussis toxin ELISA (IgA) with four calibra-
tors 2 IU/ml, 10 IU/ml, 25 IU/ml, and 50 IU/ml (Euroim-
mun, Liibeck, Germany). If anti-PT IgG was 40, according
to manufacturer’s instructions the result did not indicate
acute infection. If anti-PT IgG was > 100, the result indi-
cated acute infection. If anti-PT IgG was between 40 and
100 IU/ml, detection of anti-PT IgA was performed. If
anti-PT IgA exceeded the age-dependent reference range,
the result indicated positive result and acute infection. If
anti-PT IgA was below the-age dependent reference range,
the result did not indicate acute infection.

3. Among persons aged four months and older in
whom the occurrence with a duration of cough of more
than three weeks, and where the last dose of DTP/DTaP
vaccine was administered less than one year ago, the test-
ing of the samples to pertussis was done by using the same
commercial kits as mentioned above. Additionally, in case
the findings in these patients were inconclusive, secondary

| Cough or iliness in a person with no or minimal fever |

0-3 mo

- Close exposure to an adolescent or
adult (usually a family member) with
a prolonged afebrile cough illness.

e Cough and coryza with no or minimal ¢ Paroxysmal cough with no or minimal * Nonproductive, paroxysmal cough of
fever PLUS: fever PLUS: 22 weeks duration without fever
-Whoop OR -Whoop OR PLUS:

-Apnea OR -Apnea OR -Whoop OR

- Posttussive emesis OR - Posttussive emesis -Apnea OR

- Cyanosis OR - Seizure - Sweating episodes between
- Seizure - Worsening of symptoms at night paroxysms

- Pneumonia - Pneumonia - Posttussive emesis

- Close exposure to an adolescent or
adult (usually a family member) with
a prolonged afebrile cough illness.

- Worsening of symptoms at night

mo — month; y - year

Figure 1. Implemented clinical case definitions of pertussis in accordance with the recommendations of the GPI [3]
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Table 2. Suspect and confirmed pertussis cases according to the type of surveillance in both seasons

Season 2012/13 Season 2013/14
i Sept. 16,2012 - Sept. 15,2013 Sept. 16,2013 - Sept. 15,2014
Type of surveillance
Number Number (%) Number Number (%)
of suspected cases of confirmed cases of suspected cases of confirmed cases

Sentinel 34 3(8.8) 208 47 (22.6)
Close contacts 9 4(44.4) 15 8(53.3)
Subtotal 43 7(16.3) 223 55(24.7)
Hospital 25 4(16.0) 100 53(53.0)
Close contacts 6 3(50.0) 8 3(37.5)
Subtotal 31 7 (22.6) 108 56 (51.6)
Non-sentinel 0() 61 26 (42.6)
Close contacts 0 0(-) 22 9 (40.9)
Subtotal 0 0(-) 83 35(42.2)
Total 74 14 (18.9) 414 146 (35.3)

cases were investigated and laboratory-confirmed in order
to establish epidemiological link with the inconclusive case
so that the true number of pertussis cases (including vac-
cine failures) could have been ascertained and the true
epidemiology of the disease established.

A confirmed case of pertussis was every suspected
case with laboratory confirmation of pertussis. Suspected
cases of pertussis with negative laboratory results were not
classified as pertussis and further clinical and laboratory
follow-up was conducted towards determination of true
etiology of the disease. Laboratory findings were reported
back to the caring physicians.

Data processing and analysis of the survey results

The obtained data were statistically processed using SPSS
Statistics for Windows, Version 22.0 (IBM Corp., Armonk,
NY, USA). The results are presented as a frequency, pertus-
sis incidence (per 100,000 persons) with 95% confidence
interval (Wilson score). The difference among registered
number of confirmed pertussis cases was tested by the
X’ test. Two-tailed p-values < 0.05 were considered to be
significant.

Nominators were the numbers of confirmed pertussis
cases in total sentinel population and in the age groups, and
respective numbers in non-sentinel population under rou-
tine surveillance. Denominators for calculation of rates were
as follows: the total population monitored by the sentinel
surveillance in a given season and population of Novi Sad
according to 2011 census subtracted for the number of peo-
ple monitored through the sentinel surveillance (Table 1).

RESULTS

Burden of pertussis before the introduction of
improved surveillance

In the period from 2001 to September 15, 2012 in the city
of Novi Sad, only two pertussis cases were reported. The
diagnosis was based exclusively on clinical grounds. Both
cases were unvaccinated children four months of age who
required hospitalization.

‘ DOI: https://doi.org/10.2298/SARH160225029P

Burden of pertussis after the introduction of
improved surveillance

A total of 14 and 146 pertussis cases were confirmed dur-
ing the 2012/13 and 2013/14 seasons, respectively. Dur-
ing the first season (2012/13) of improved surveillance
based on GPI clinical case definition, a total of 34 and 25
suspected cases within sentinel and hospital surveillance
were reported, respectively. Laboratory confirmation of
pertussis was obtained for three and four cases in sentinel
and hospital surveillance, respectively. Highest percentage
of confirmed cases after epidemiological investigation was
determined among close contacts of confirmed pertussis
cases with four and three cases determined among close
contacts of confirmed cases in sentinel and hospital sur-
veillance (Table 2). During the same period of observation
there were no suspected cases registered in the routine,
non-sentinel surveillance.

During the 2013/14 season, out of 61 suspected cases
indicated in the non-sentinel surveillance, pertussis was
confirmed in 26 (42.6%). During the same period, there
were 47 (22.6%) and 53 (53%) confirmed cases registered
out of 208 and 100 suspected cases in sentinel and hospital
surveillance, respectively. Among the close contacts, out of
45 suspected cases, there were 20 confirmed cases regis-
tered, with eight (53.3%), three (37.5%), and nine (40.9%)
originating from confirmed cases detected through the
sentinel, hospital, and non-sentinel surveillance, respec-
tively.

In the 2012/13 season, one half of confirmed cases
was determined through epidemiological investigation of
close contacts with one being a member of sentinel and
six members of non-sentinel population. Among labora-
tory confirmed cases, three were detected through sentinel
surveillance in primary health care, while the remaining
four were registered in hospitals and were members of
non-sentinel population. All four pertussis cases from
non-sentinel population were missed in routine surveil-
lance because all of them were sent to hospitals under
other diagnosis (Table 3).

In the 2013/14 season, 73 (50%) of all confirmed cases
were detected by primary health care level physicians
through sentinel or non-sentinel, routine surveillance. Sig-
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Table 3. Distribution of confirmed pertussis cases from sentinel and non-sentinel population according to the type of surveillance and level of

health care during the period of improved surveillance

s . Incidence . Incidence . . Incidence .
Q | Type of surveillance and Total n (%) | per 100,000 Sentinel n r 100,000 X Non-sentinel r 100,000 X
® | level of health care o) | P i (%) P i p-value n (%) P i p-value
n population population population
Primary level 3(21.4) 0.9 3(75) 13.1 0(0) 0
Hospital 4(28.6) 1.2 0(0) 0 4 (40) 1.3
Epidemiological
g investigation of 7 (50) 5 1(25) 44 * 6 (60) 1.9 M
AN | close contacts - field ’ ’
& |investigation
Overall 14 (100) 4.1 4 (100) 17.5 10 (100) 3.1
No. of people under 341,625 22,830 318,795
surveillance
Primary level 73 (50) 214 47 (87) 210 26 (28.3) 8.1
Hospital 53(36.3) 15.5 2(3.7) 8.9 51(55.4) 16
S Fn?jgft?;gig?\igl X' =29438 X2 =22.196
< <0.001 < 0.001
E close contacts — field 20(13.7) 5(9.3) 223 p 15(16.3) 47 P
& |investigation 5.9
Overall 146 (100) 42.7 54 (100) 241.2 92 (100) 28.8
No. of people under 341,625 22,385 319,240
surveillance

* It was not possible to calculate the probability due to small size of the sample

nificant differences in distribution of confirmed pertussis
cases from sentinel and non-sentinel population according
to the type of surveillance and level of health care were
determined. Sentinel physicians detected confirmed cases
more frequently than non-sentinel physicians.

In 36.3% of all cases, suspect cases were detected ac-
cording to the GPI clinical case definition in hospitals.
Primary health care level physician did not suspect per-
tussis in these cases. Patients were sent to hospitals under
diagnoses other than pertussis. Among hospitalized pa-
tients, only two (3.7%) out of 54 cases from the sentinel
population were unrecognized by sentinel physicians. The
majority of 51 (55.4%) out of 92 cases from of non-sentinel
population were confirmed during hospitalization.

Patients with confirmed pertussis after epidemiological
investigation of close contacts make up 13.7% of the over-
all number of confirmed cases in 2013/14 season. They
did not seek medical attention from their primary health
care level physician.

Dependent on the type of surveillance and clinical case
definition used, significant differences in age-specific in-
cidence and burden of the disease in the population of
Novi Sad were registered when compared between senti-
nel and routine surveillance during the season of 2013/14
(Table 4).

Pertussis was reported in all age groups through sen-
tinel surveillance. The highest age-specific incidence
rates were noted in school-age children and adolescents
(988.8/100,000). A high age-specific incidence rate was
also found in unimmunized or incompletely immunized
children of the youngest age group (newborns and in-
fants), 456.6/100,000. The lowest age-specific incidence
rate was registered in adults (38.3/100,000).

Through non-sentinel, routine surveillance, pertus-
sis was not registered in the youngest age group and in
adults. Registered age-specific incidence rates in children
1-6 years of age (16.3/100,000) and in children 7-19 years
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of age (55.6/100,000) were several times lower than those
registered through sentinel and hospital surveillance in
respective age groups.

Age distribution of patients registered in hospitals
confirms the presence of pertussis in all age groups. The
highest age-specific incidence in hospitalized patients
was registered in the youngest age group (136.1/100,000).
Distribution of confirmed cases from sentinel and non-
sentinel population detected in hospitals was statistically
significant in the youngest age group.

Among 20 cases registered in close contacts of con-
firmed cases, there were no confirmed cases in the
youngest age group, while 12 were adults. Distribution of
confirmed cases among close contacts from sentinel and
non-sentinel population was highly statistically significant
in age groups of 1-6 and 7-19 years.

DISCUSSION

Comparative analyses of results shows that registered bur-
den of pertussis and distribution of cases in population de-
pend on the type of surveillance and applied clinical case
definition. Sentinel surveillance showed that all age groups
were affected and that pertussis is widely distributed in
our population. Detection of pertussis in the first season
of improved surveillance in hospitals and through sentinel
network of physicians most probably contributed to the
registration of the disease within non-sentinel, routine
surveillance at primary healthcare level during the second
season of improved surveillance. Epidemiological inves-
tigation of close contacts of confirmed cases showed that
adults represent reservoir of the infection for younger age
groups and for the sustainable transmission of disease in
the whole population. Clinical case definitions proposed
by the GPI seem more adequate in recognition of severe
forms of the disease.
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Table 4. Incidence and age-specific incidence of pertussis in sentinel and non-sentinel population in the 2013/14 season

v S Type of surveillance . Confirmed cases Incidence per 100,000 X2
29 L . Population
5| and origin of population — — p-value
n Value | 95% Cllower limit | 95% Cl upper limit
Sentinel 438 2 456.6 125.3 1,649.4
Non-sentinel 3,235 0 0 X'=14.78
d p <0.001
Total 3,673 2 54.5 14.9 198.3
2 | Hospital - sentinel 438 0 0
= : : X2=1478
o | Hospital — non-sentinel 3,235 5 154.6 66 361.3
1S p <0.001
~ |Total 3,673 5 136.1 58.2 318.3
& | Contacts - sentinel 438 0 0 - -
Contacts — non-sentinel 3,235 0 0 - - -
Total 3,673 0 0 - -
Overall 3,673 7 190.6 923 3929
Sentinel 3136 8 255.1 129.3 502.6
- x?=30.01
Non-sentinel 18,444 3 16.3 5.5 47.8
p <0.001
Total 21,580 11 51 28.5 91.3
" Hospital - sentinel 3,136 0 0
{,z Hospital — non-sentinel 18,444 4 21.7 8.4 55.8 p =041
@ | Total 21,580 4 18.5 7.2 47.7
Contacts - sentinel 3,136 2 63.8 17.5 232.2
2 —
Contacts — non-sentinel 18,444 1 5.4 1 30.7 Xp_:éo'%ﬁﬁ
Total 21,580 3 13.9 4.7 40.9
Overall 21,580 18 834 52.8 131.8
Sentinel 3,135 31 988.8 697.5 1,400.1
2 —
Non-sentinel 41,384 23 55.6 37 834 X =209511
p <0.001
Total 44,519 54 121.3 93 158.2
n Hospital - sentinel 3,135 0 0
§ Hospital — non-sentinel 41,384 34 82.2 58.8 114.8 p=0.108
gl Total 44,519 34 76.4 54.7 106.7
~ Contacts - sentinel 3,135 2 63.8 17.5 2323
2 —
Contacts — non-sentinel 41,384 3 7.2 2.5 213 X =8.298
p = 0.004
Total 44,519 5 11.2 4.8 26.3
Overall 44,519 93 208.9 170.6 255.8
Sentinel 15,676 6 383 17.5 83.5
et X? =98.054
Non-sentinel 25,6177 0 0 b < 0.001
Total 271,853 6 2.2 1 4.8
" Hospital - sentinel 15,676 2 12.8 3.5 46.5
5 o X2 =3.729
o Hospital — non-sentinel 256,177 8 3.1 1.6 6.2 b =0.053
g Total 271,853 10 3.7 2 6.8
o~
Contacts - sentinel 15,676 1 6.4 1.1 36.1
Contacts — non-sentinel 256,177 11 43 24 7.7 p=0.702
Total 271,853 12 4.4 2.5 7.7
Overall 271,853 28 10.3 7.1 14.9

Epidemiological situation of pertussis in Novi Sad was
not known well until 2012, though the change in epidemi-
ological characteristics of pertussis occurred in countries
with high vaccination coverage [2]. Due to the lack of labo-
ratory diagnostics and consequently insufficient report-
ing, in the period before the improved surveillance, the
disease was registered discontinuously as sporadic cases
without laboratory confirmation. Therefore, the change of
epidemiological characteristics of pertussis was not regis-
tered in our country, unlike the shift towards an increase
in pertussis incidence to older age groups in some other

‘ DOI: https://doi.org/10.2298/SARH160225029P

countries [6]. Within sentinel surveillance, where indica-
tion for laboratory analyses was determined in line with
GPI clinical case definition, confirmed cases were detected
in both seasons (2012/13 and 2013/14). During the first
season of improved surveillance (2012/13), non-sentinel
physicians did not detect any suspect cases of pertussis,
just like in the period before the improved surveillance.
Therefore, none of the cases were confirmed through
routine surveillance. Although the incidence registered
through sentinel surveillance in the sample of population
cannot be compared to the true incidence but only esti-
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mated, disease distribution and rates are similar to those
registered in other European countries [7]. All hospital-
ized cases initially referred to the hospital under clinical
diagnosis of prolonged cough without initial suspicion of
pertussis were considered unrecognized or missed at the
primary healthcare level. A total of 55 out of 57 pertussis
cases registered in a hospital setting were missed by non-
sentinel physicians and only two cases were considered
missed in the sentinel surveillance in 2013/14 season be-
cause the final diagnosis was set in the hospital.

Highest age-specific incidence rates were detected in
school-age children and adolescents in 2013/14 season.
These findings, in the setting of high vaccination coverage,
may be considered as a consequence of waning vaccine-
induced immunity similar to findings of some research-
ers, where vaccine-induced immunity lasted for four to 12
years, i.e. six to 10 years [8, 9].

Infants are at the highest risk of pertussis and severe
forms of the disease and relatively high age-specific inci-
dence of hospitalized cases in non-sentinel population as
well as high incidence in sentinel population shows that
pertussis still represents a problem among infants too
young to be completely immunized according to schedule
of immunization [8].

The lowest age-specific incidence rates in adults was
most probably the consequence of unrecognizing the
disease in the setting of unrecognized endemic/epidemic
character of the disease occurrence, making adults signifi-
cant sources of transmission of B. pertussis to unvaccinated
young infants. Adults most probably did not seek medical
attention due to mild forms of illness.
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Until the introduction of improved pertussis surveil-
lance, pertussis was considered to be a childhood disease
in unvaccinated children of the youngest age group. How-
ever, 19.2% (28/146) of cases in our study were detected in
adults through improved surveillance. It is still lower than
in some developed European countries [7, 10-13]. It can be
the result of high seroprevalence due to unrecognized infec-
tions, less exposition to infection, insufficient sensitivity of
clinical case definition, or the consequence of the current
situation in regard to the cyclical nature of the disease [14].

CONCLUSION

Introduction of clinical case definitions proposed by GPI
improved the quality of surveillance and enabled an in-
sight in the distribution of pertussis in all age groups and
at all levels of health care.

Sentinel surveillance provided better perception of per-
tussis incidence rates in the population of Novi Sad.

ACKNOWLEDGMENTS

The authors thank Clemens Vlasich, Denis Macina and
Philippe André for their support and valuable advises. The
study was partially funded by Sanofi Pasteur. The funder
played no role in the collection or analysis of data.

The authors are grateful to all physicians who have
participated in the surveillance of pertussis in Vojvodina
during the 2012/13 and 2013/14 seasons.

8. Wendelboe AM, Van Rie A, Salmaso S, Englund JA. Duration of
immunity against pertussis after natural infection or vaccination.
Pediatr Infect Dis J. 2005; 24(5 Suppl):S58-61.

9. Wood N, MclIntyre P. Pertussis: review of epidemiology, diagnosis,
management and prevention. Paediatr Respir Rev. 2008; 9(3):201-11.

10. Heininger U, Klich K, Stehr K, Cherry JD. Clinical findings in
Bordetella pertussis infections: results of a prospective multicenter
surveillance study. Pediatrics. 1997; 100(6):E10.

11. Amirthalingam G, Gupta S, Campbell H. Pertussis immunisation
and control in England and Wales, 1957 to 2012: a historical review.
Euro Surveill. 2013; 18(38).

12. Wiese-Posselt M, Hellenbrand W. Changes to the varicella and
pertussis immunisation schedule in Germany 2009: background,
rationale and implementation. Euro Surveill. 2010; 15(16). Accessed
2015 December 15. Available from: http://www.eurosurveillance.
org/ViewArticle.aspx?Articleld=19548.

13. Sizaire V, Garrido-Estepa M, Masa-Calles J, Martinez de Aragon MV.
Increase of pertussis incidence in 2010 to 2012 after 12 years of low
circulation in Spain. Euro Surveill. 2014; 19(32).

14. Gonfiantini MV, Carloni E, Gesualdo F, Pandolfi E, Agricola E, Rizzuto
E, at al. Epidemiology of pertussis in Italy: disease trends over the
last century. Euro Surveill. 2014; 19(40):20921.

www.srpskiarhiv.rs



Petrovi¢ V. et al.

UHumnpeHumja neptycucay Hosom Caay (Cpbuja) npe ny ToKy yHanpeheHor Hag3opa

Bnagumup Metposuh'?, 3opuua LLerymes'?, Muosby6 Puctuh'? Bumbata Pagocasbesuh', Munan hunac', Ynpux XajHuHrep?

"MHcTuTyT 32 jaBHO 34paBrbe BojsoguHe, Hosu Cap, Cpbuja;

2Ynneepautet y Hosom Cagy, Meguuutckm dpakyntet, Hosu Cag, Cpbuja;

*YHuBep3wuTeTcKa Aevja 6onHUUa, basen, LLBajuapcka

CAXETAK

YBoa/Lum Y umby yHanpehera Haa3opa Hag NepTycucomMm,
HapoumnTO KOA CTapuje Aelle, agonecLeHata 1 ogpacaux, [no-
6anHa neptycuc nHumjatiga (TMW) npeanoXxmuna je KNMHuYKe
JeduHMLMje NepTycmMca 3a TPU pasnnyuTe y3pacHe KOXopTe.
Lin/b oBor nctpaxmsatrba je Aa ynopeau permcTpoBaHo onTe-
pehere nepTycMcom y HOBOCaACKOj Momynaumuju npe 1 nocne
yBohera yHanpeheHor Haa3opa y Kome cy KopuwheHe Knu-
HuuKe fedrHMUmje nepTycrca npeanoxeHe o M.

Mertope Moaauu o pernctpoBaHom ontepehery nepTycmcom
Cy BobumjeHn Ha OCHOBY M3BeLlUTaja 13 PYTUHCKOT (Henpegoc-
TPOXHOT) Haa3opa. YHanpeheH Hag3op (MpesocTpoxHmn 1 6on-
HNYKW), Y KOjeM je CyMHba Ha MepTycuC NocTaB/baHa y CKnaay ca
KnuHu4kum peduHnumjama MW, ysegeH je 16. centembpa 2012.
rofuHe, fOK y HECEHTUHENTHOM Haf30pY KNMHUYKa AedrHMLmMja
nepTycuca Hyje yBeaeHa. 3a nabopaTopujcKy NoTBPAY AnjarHo-
3e Cy Ofj CBMX CYCMEKTHMX ClyYajeBa y3eTu HazodauHreanHy

DOI: https://doi.org/10.2298/SARH160225029P

6puc n/unwn y3opak KpBu, a UCMUTMBAHSE je, Y 3aBUCHOCTY Of
Tpajarba Kallsba 1 y3pacTa nalnjeHTa, BpLUeHO MOJIeKynapHOM
(MLP) nnmn ceponoLkom MeTooM. 3a CTaTUCTUYKY 06pagy no-
[JaTaka KopuwheH je SPSS Statistics 22.

Pesyntatn Tokom aHanusmpaHor nepuopga npe ysoheta
yHanpeheHor Haa3opa (0Ko 12 roarHa) Ha OCHOBY KAMHMYKe
C/IMKe Cy npurjaB/beHa caMo ABa Cilyyaja nepTycuca, Aok je y
ABOrofuLLIKbeM Neprogy crnposoherba Haf30pa perncTposa-
HO 14 (ce3oHa 2012/2013), ogHocHO 146 (ce3oHa 2013/2014)
CNlyyajeBa 1 JoKasaHe Cy CMrHUGMKaHTHe pasfvke y pacnpoc-
TparbeHOCTV OBe 6oNecT y monynaumjy y 3aBUCHOCTM Of BpCTe
Ha/i30pa U HBOA 3[1paBCTBEHE 3aluTuTe.

3akrbyu4ak YBohereM KIMHNYKUX AedrHMLMja NPeANoXKeHNX
og MW yHanpeheH je KBanuTeT Hag3opa 1 carnefaBakbe yuecT-
afoCcTV NepTycuca y CBUM AOO6HVIM rpyrnama 1 Ha CBM HUBOMMA
3[paBCTBEHe 3aluTunTe.

KrbyuHe peun: neptycuc; Hag3op; envaemmosnoruja
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Benefits of venom immunotherapy — How soon can
they be expected

Sasa Kadivec', Mitja Ko3nik'2

'University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia;
2University of Ljubljana, Faculty of Medicine, Ljubljana, Slovenia

SUMMARY

Introduction/Objective Allergic reactions to insect stings are medical emergencies that could be prevented
by venom immunotherapy (VIT). The main purpose of VIT is to prevent fatal or life-threatening reactions.
We aimed to show the rapidity with which patients experience the benefits of VIT and estimate the
number of emergency treatments that are prevented.

Methods We reviewed the medical files of patients who started VIT between 2010 and 2014. We calcu-
lated the costs of treatment of the sting reactions, the costs of immunotherapy, and estimated the costs
of prevented allergic reactions.

Results In a cohort of 514 patients (40.9% female, age 47.2 + 14.4 years), the cost of treatment of the
index sting reaction was 180.4 + 166.8 euros. During VIT, 195 patients experienced 446 field stings. In
86.3% of patients, stings were well tolerated, and only one patient experienced a severe reaction (grade
Ill, according to Mueller). A total of 20.4% of VIT treated patients were stung during the first year of VIT
and 57% during five years of VIT. The expenditure for five years of VIT was 2,886 euros per patient, which
corresponded to an average of 16 emergency treatments for systemic reactions.

Conclusion Emergency situations are prevented in a substantial number of venom-allergic patients and

a beneficial effect was already observed during the first year of VIT.
Keywords: hymenoptera venom allergy; anaphylaxis; immunotherapy; emergency treatment; costs

INTRODUCTION

Up to 7.5% of the population report systemic
allergic reactions (SAR) to honeybee, wasp, or
hornet stings [1]. In frequently stung subjects,
such as beekeepers, the prevalence of SAR could
exceed 30% [2]. In total, 39.1% of reactions are
mild (grade I], and 43.5% are moderate (grade
II), according to the Ring and Messmer classi-
fication [3]. Patients of advanced age and those
with concomitant cardiovascular diseases and
elevated basal serum tryptase are prone to se-
vere reactions [4]. After a person becomes aller-
gic, allergic reactions are expected after further
stings, and there is a tendency for repeated sting
reactions to be as severe as the index reaction,
with 10-15% being more severe [5, 6].

Allergic reactions to insect stings are medi-
cal emergencies. Patients require activation of
emergency teams or are transported to emer-
gency centers. In accordance with the European
Academy of Allergy and Clinical Immunology
anaphylaxis guidelines, patients who fulfil the
criteria for anaphylaxis should be hospitalized
overnight [7]. Some patients require treatment
in an intensive care unit.

Up to 0.5 per one million people die per year
from allergic reactions to hymenoptera venom
[2, 8]. Venom-allergic patients have a decreased
quality of life. Venom immunotherapy (VIT) is
the therapy of choice for patients who have ex-
perienced a severe immunoglobulin E-mediated

sting reaction of Mueller grade III (dyspnea) or IV
(hypotension), particularly if there is a substantial
risk of further stings, since VIT prevents serious
allergic reactions to hymenoptera stings [8]. In-
creasing amounts of venom to which the patient
is allergic are given subcutaneously, starting with
less than 1 pg and then approximately doubling
doses in intervals from 20 minutes to one week
until reaching the maintenance dose of 100 pg
(equivalent to two to 10 insect stings). Mainte-
nance doses are applied every four to 12 weeks for
three to five years. In addition to preventing life-
threatening reactions, VIT significantly improves
health-related quality of life scores [8].

There are very few studies on the cost effec-
tiveness of VIT, and they focus exclusively on
preventing fatal reactions [9, 10, 11].

We aimed to show the advantages of venom
immunotherapy, specifically the rate at which
patients experience benefit and the number of
emergency treatments that are prevented. Ad-
ditional objective was to estimate the costs of
various therapeutic decisions.

METHODS

The study was performed at a tertiary insti-
tution as a part of research program P3-0360
financed by Slovenian Research Agency and
approved by State Ethics Committee (number
of approval 86/05/05).
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We reviewed the medical files of consecutive patients
who started VIT from 2010 to the end of 2014. The diag-
nosis of venom allergy was made according to medical
history and sensitisation to venom was assessed by skin
tests, measurement of specific immunoglobulin E (Im-
mulite system, Siemens, Munich, Germany) or basophil
activation test. The severity of the index reaction was as-
sessed according to Mueller grades (grade I — generalized
urticaria; grade II - angioedema; grade III - dyspnoea;
grade IV - cardiovascular collapse.

We calculated the expense of treatment for index sting
reactions, which was an indication for VIT and the costs
of immunotherapy. The costs were assessed according to
the Slovenian health care insurance price list (Table 1).
The costs of treatment for the index sting reaction were
calculated for a subgroup of patients for whom the index
reaction treatment data were available.

Table 1. The costs of treatment according to the Slovenian health
care insurance price list

Activity/drug Price (euros)
Emergency management at patient’s home 208
Emergency management, primary care 65
Emergency management, secondary care 76
Hospitalization, 1 day 195
Hospitalization in intensive care unit, 1 day 503
Immunotherapy, outpatient visit 74
Maintenance dose of venom (100 pg) 25.5
Epinephrine 0.5 mg 1
Clemastine 2 mg 6
Methylprednisolone, i.v. 125 mg 10
Methylprednisolone tablet 64 mg 1
Antihistamine tablet 0.3
EpiPen epinephrine auto-injector 33.2

In the immunotherapy files, we searched for data on
insect stings during VIT, the consequences of the stings,
and their management. We calculated the number of
prevented systemic allergic reactions: We assumed that
if patients had not been treated with VIT, an allergic reac-
tion similar to the index reaction would have occurred
after each sting which was suffered during VIT and that
the treatment would have been similar to the treatment of
the index reaction, although it is known from epidemio-
logical studies that up to 50% of patients don't experience
any reaction after a subsequent sting, and in up to 15% of
patients the reaction is more severe than the index reac-
tion. We assumed that patients not treated with VIT would
be equipped life-long with an epinephrine auto-injector,
which should be refilled yearly.

The initial phase of immunotherapy was performed
as one-day ultrarush immunotherapy with Venomenhal
(HAL, Leiden, the Netherlands) or Alyostal (Stallergenes,
Antony, Hauts-de-Seine, France,) venom. A maintenance
dose of 100 pg was reached in three hours, using 10 mg
of desloratadine as a premedication. Maintenance doses
of 100 ug were given on days 3, 10, 24, and 45, and then
monthly in the first year. Each year, the maintenance in-
terval was prolonged for two weeks. The duration of im-
munotherapy was planned to be five years.
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Statistics: The data are presented as the mean + stan-
dard deviation. The differences between the groups were
calculated using the Student’s t-test and x? test.

The life expectancy data were found on the web page
of the Statistical Office of the Republic of Slovenia [12].

RESULTS
Patients

We included 514 patients (210 female, 40.9%). Their age
at the beginning of VIT was 47.2 + 14.4 years. The severity
of the index reaction according to Mueller was as follows:
grade 1 0.4%; grade II 2.8%; grade III 26.8%; grade IV 70%.
In all patients sensitisation to venom was confirmed.

Treatment of index reaction

The data on the treatment of the index reaction were avail-
able for 462 (89.9%) subjects. In total, 442 (95.7%) patients
sought medical treatment. In 125 patients (36%), the treat-
ment began at the site of the sting. Of the patients, 331
were treated at primary emergency care centers, and 161
at secondary emergency care centers; 105 were hospitalized
in hospital wards, and six were hospitalized in intensive
care units. In total, 20 patients did not receive medical
intervention for an index sting. The cost of treatment for
an index reaction was estimated at 180.4 + 166.8 euros
(190.8 £ 150.3 euros for honeybee allergy; 174.2 + 176.6
euros for wasp allergy, p > 0.05).

Detailed information on the drugs used for treatment
were available for 301 patients, as follows: the use of epi-
nephrine was documented in 135 (44.9%) patients; parenteral
antihistamines and steroids were used in 116 patients; 50
patients received peroral treatment only; we found no details
on the drugs used for emergency treatment in 88 patients.

Efficacy of VIT

At the time of the analysis, 159 patients had been treated
with VIT for up to one year, 75 for up to two years, 111
for up to three years, 83 for up to four years, and 86 had
been treated for up to five years (Table 2). The venom used
was from honeybees in 186 (36.2%) cases and from wasps
in 328 cases.

In total, 195 patients experienced field stings during
VIT; 68 (36.6% of the patients treated for honeybee stings)
received honeybee stings, and 127 (38.7% of the patients

Table 2. Cohorts of patients according to duration of VIT and sting
frequency

Duration of treatment o?l:;]i:i;s Numbesrtl?;ganents
Up to 1 year 159 35 (22%)

Up to 2 years 75 22 (29.3%)

Up to 3 years 111 49 (44.1%)

Up to 4 years 83 42 (50.6%)

Up to 5 years 86 49 (57%)
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treated for wasp stings) received wasp stings (p > 0.05).
The total number of field stings was 446. The patients
stung by honeybees were stung 2.9 + 1.4 times, and the pa-
tients stung by wasps were stung 1.9 £ 1.7 times (p > 0.05).
The proportion of patients who received a field sting dur-
ing VIT is shown in Table 2. In total, 105 (20.4%) patients
were stung already during the first year of immunotherapy.

In total, 27 (13.7%) patients reported systemic symp-
toms after receiving a field-sting during VIT; 18 reported
only subjective symptoms, and six (3%) sought medical
intervention. Only one reaction was severe (grade III, ac-
cording to Mueller).

Cost of treatments

For the comparison of the costs of immunotherapy and
the costs of prevented systemic reactions, the expenditures
for VIT were calculated for an average duration of VIT
(26 months), which consisted of one-day hospital immu-
notherapy plus 25 outpatient maintenance injections, for
a total of 1,925 euros. The cost of the allergen was 662
euros per patient. In a group of 514 patients treated for an
average of 26 months, the total costs were estimated to be
989,450 euros. During the same time, the patients expe-
rienced 446 field stings, of which only six were treated by
medical professionals. The estimated cost of 440 prevented
sting reactions was 79,388 euros.

To compare the costs of VIT with a lifelong supply of
emergency epinephrine auto-injectors, the price for a com-
plete five-year course of immunotherapy was calculated at
2,886 euros per patient, corresponding to 16 average emer-
gency treatments of systemic reactions following unprotect-
ed hymenoptera insect stings. The cost of the allergen used
for VIT is 992 E. The price of epinephrine auto-injectors in
patients not treated with VIT was calculated as one auto-
injector per year per patient. The average patient was born
in 1968, and life expectancy was assumed to be 27 years for
males and 33 years for females. An average patient would
be prescribed 29.5 auto-injectors, costing 980.4 euros per
patient. The additional cost of VIT over epinephrine auto-
injectors was estimated at 1905.6 euros per patient.

DISCUSSION

We showed that more than one-half of the patients treated
with venom immunotherapy for up to five years received
an in-field insect sting while on maintenance immuno-
therapy, and 20.4% received a sting during the first year
of immunotherapy.

Venom allergy is the most common cause of anaphy-
laxis [13]. Although the clinical presentation is dramatic
and is frequently treated by emergency doctors, less than
one half of patients are treated with epinephrine, as docu-
mented also in our analysis.

After an acute episode, a decision should be made to
prevent further sting reactions. Avoidance measures are
the cornerstone of prevention; however, these measures
are sufficient in less than one half of patients — specifi-
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cally, in those with low exposure to hymenoptera stings.
Von Moos et al. [14] retrospectively analyzed the re-sting
data of 96 bee venom-allergic and 95 vespid venom-al-
lergic patients. They showed that the benefits of VIT are
greater in subjects with higher exposure to further stings.
In bee venom-allergic patients who lived in the vicinity
of beehives, the median sting-free interval was 5.25 years
compared to 10.75 years in subjects with less exposure.
One half of vespid venom-allergic outdoor workers were
re-stung within 3.75 years, compared to 7.5 years for in-
door workers. Von Moos concluded that in highly exposed
subjects, it is worth to offer VIT, even to patients with less
severe allergic reactions because of the high probability of
a re-sting. In our study, the risk of a re-sting was higher
and it was equal in the bee- and wasp-allergic subjects.

Patients with severe reactions are equipped with epi-
nephrine auto-injectors and/or are offered immunotherapy
[15]. In addition to being life-threatening, an allergy to
insect venom negatively affects the quality of life. Carrying
an EpiPen as the sole treatment does not prevent deterio-
ration of the quality of life [16]. It was shown that health-
related quality of life is improved by VIT [8]. Moreover, in
most patients, compliance in carrying an EpiPen is low, and
the ability to correctly self-administer an EpiPen is poor;
relying on self-treatment of severe allergic reactions is not
a safe strategy [17]. Oude Elberink et al. [18] found that
only 48% of patients with a severe venom allergy and who
received an EpiPen were positive regarding their treatment.
Of these patients, 68% would have preferred to be treated
with VIT. On the other side, 91.5% of the VIT-treated pa-
tients were positive regarding their treatment, and 85%
would select VIT again. We showed that the additional
cost of VIT over having an emergency EpiPen is, at most,
1905.6 euros, not taking into account the costs of yearly
medical visits and patient education for refilling a prescrip-
tion for an EpiPen and possible emergency medical visits
after insect stings in patients using only an EpiPen.

Focusing only on preventing fatal reactions, Hocken-
hull et al. [9] calculated that VIT combined with an adrena-
line auto-injector and antihistamine compared with sting
avoidance alone yields an incremental cost-effectiveness
ratio (ICER) of £7,627,835 per quality-adjusted life years
(QALY) gained. In the subgroup of patients at high risk of
future stings (five stings per year), the VIT ICER is £23,868
per QALY gained. In the subgroup of patients whose qual-
ity of life improves because of anxiety reduction, VIT ICER
is in the range of £25,767-27,504 per QALY gained.

In our study the calculated costs avoided by the VIT
are the minimal estimate, since it is conceivable that at
least some of the patients, if they were not on VIT, would
progress to more severe and hence more costly reactions.

Alongside prevention of fatal outcomes, quality of life
is also an important outcome measure when considering
this type of treatment. In the majority of patients, VIT is
effective after the maintenance dose is reached, as shown
by Hunt et al. [19] and Goldberg and Confino-Cohen [20].
However, Koschel et al. [21] observed that some VIT-treat-
ed patients remained frightened of re-stings to the extent
that the anxiety had a significant effect on the quality of
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life (e.g., avoidance of outdoor activities). Oude Elberink
etal. [16] performed a sting challenge, which was negative
in 100 of 103 VIT-treated patients predominantly allergic
to wasp venom. After a well-tolerated sting, 40 patients re-
ported increased quality of life, as measured by the Vespid
Allergy Quality of Life Questionnaire.

Not all patients who tolerate VIT injections are fully
protected against insect stings [22]. A total of 16% of bee-
allergic patients and 7.5% of wasp-allergic patients devel-
oped systemic reactions after stopping immunotherapy;
however, most reactions were mild [23]. Some reactions are
most probably psychogenic, resulting from fear, as patients
frequently describe only subjective symptoms. Objective re-
actions might occur in VIT non-responders and in patients
sensitized to minor venom epitopes, which are missing in
commercial allergens used for VIT [24]. More severe sys-
temic reactions could occur, particularly in patients with
mastocytosis, thus mastocytosis has to be considered in in-
sect allergic individuals and when confirmed patients should
be offered epinephrine auto-injectors beside VIT [25].
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CONCLUSION

We confirmed that emergency situations are prevented
in a substantial number (over 20%) of venom-allergic pa-
tients already during the first year of VIT and that more
than one half of treated patients benefit from VIT during
a maintenance period of five years, for an additional cost
of at most 1,905.6 euros per patient.
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KopucT o4 uMyHOTepanuje OTPOBOM MHCEKTA: Kafa ce MOXKe O4YEeKUBaTU

Cawa Kagveeu', Mutja KowHnk'?

'YH/Bep3nTETCKA KIMHMKA 3a pecnnpaTopHe 6onect v anerunje, fonHuk, CioBeHwja;
2YHneepauTeT y JbybrbaHu, MeauumuHckmn dpakyntet, Jby6sbaHa, CnoseHuja

CAXETAK

YBoa/Lum Aneprujcke peakuuje Ha y6on nHcekata cnagajy y
XUTHa MeAMLMHCKA CTatba Koja Mory 61T cnpeyeHa NpriMeHOM
cneunduruHe MMyHoTepanmje oTpoBoM nHcekTa (VIOW).
OcHoBHa cBpxa MO je pa cnpeun datanHmn CXOA 1 CTakba Koja
HeMocpeaHO YrporKaBajy »KM1BOT.

Linm papa je 6uo ga ykaxemo Ha nepuopg npumere MOW ca
Kojum 06onenu umajy [oouT 1 yTBPANMO 6POj XUTHUX CTakba
KOji Cy tbUMe CrpeyeHm.

Metopae AHanusupaHe cy nctopuje 6onectu neyeHmnx OV og
2010. go 2014. rognHe. O6payyHanu CMO TPOLLKOBE Neyerba
0f peakumja Ha yboq, TPOLKOBE MMyHOTEpPanuje 1 CpeYeHnx
aneprumjckmnx peakuuja.
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Pesyntatu Y rpynu og 514 nauujeHata (40,9% »eHa, CTapocTu
47,2 + 14,4 rofmHa) TPOLLAK JleYera MHAEKCHe peakuyje je 6ro
180,4 + 166,8 eBpa. YKynHo 195 nauujeHata je goxuseno 446
y6ogna Tokom MOW, 86,3% cy ra fobpo Tonepucany, a camo Koa
jepHor ce pa3Buo Texu o0bnuk peakuuje (Il crenen no Munepy).
YKynHo 20,4% cy 6vnu ybogeHn TOKOM NpBe roAnHe npumMarba
NOW, a 57,0% Tokom net roagnHa. Pacxoa 3a net rogmHa y3u-
Matba VIOU je 6110 2.886 eBpa Mo NaLujeHTy, LITO je OfroBapasno
npoceky of 16 XMTHUX Nleyerba 3a CUCTEMCKE peakLuje.
3akrbyuak XvTHa CTaka Cy CpeyeHa Ko 3HauyajHor 6poja na-
LijeHTa anepruyHmx Ha oTpos Beh Tokom npee roguHe NOW.
KmbyuHe peun: anepruija Ha OTpOB ONMHOKpWaLa; aHadunakca;
MNMyHOTEpanuja; XUTHO JleYere; TPOLLKOBM

www.srpskiarhiv.rs
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Caries risk assessment in pregnant women using
Cariogram
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SUMMARY

Introduction/Objective “Cariogram” takes into account interactions between caries-related factors and
expresses a graphic assessment of the caries risk.

The aim of this study was to evaluate the relationship between caries risk and different variables of
Cariogram in pregnant women.

Methods This study included 96 pregnant women. At baseline, data on general health, diet, oral hygiene,
and fluoride exposure were obtained. DMFT (decayed, missing, and filled teeth) index was calculated by
clinical examination. Saliva analyses included mutans streptococci and lactobacilli counts, buffer capacity,
and secretion rate. Scores were entered and caries risk was assessed. The women were divided into five
groups according to their Cariogram caries risk.

Results The results of the study showed that 29.17% (28) of the pregnant women had high caries risk,
21.88% (21) - medium, 17.71% (17) - low, 16.67% (16) - very high, and 14.58% (14) — very low caries
risk. In an average caries risk profile of pregnant women, the dominant sector was “Bacteria” (18.85%
of the risk structure profile), followed by “Diet” (17.97%), “Circumstances” (15.68%), and “Susceptibility”
sector (14.65%).

Conclusion Cariogram shows that pregnant women in Banja Luka, Bosnia and Herzegovina, had 46.14%
chance of avoiding caries in the future. The Cariogram model can successfully determine caries risk
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profiles for pregnant women.
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INTRODUCTION

Caries risk is the probability of a person to de-
velop least certain sign of caries, reaching a given
stage of the disease progression for specific pe-
riod of time, on condition that the exposure to
caries risk factors remains unchangeable during
the period. Caries management by risk assess-
ment is granted considerable attention [1-4].

In a view of the multifactorial nature of car-
ies etiology and the fact that the course of the
disease is determined by permutations and
combinations of causal factors [1-4], the chal-
lenge is to develop a really effective model for
predicting caries risk. Cariogram, a computer
program, assesses an individual’s caries risk
profile and illustrates it graphically. Also, Car-
iogram offers recommendations for targeted
preventive measures that should be implement-
ed to avoid the formation of new caries lesions
[5-9]. Cariogram has been used to assess the
caries risk profile of schoolchildren, teenagers,
orthodontic, and elderly patients [7, 10-14].

The aim of this study was to assess caries
risk in pregnant women in Banja Luka, Bosnia
and Herzegovina, and to evaluate the contri-
bution of various risk factors among different
caries risk groups.

METHODS

The study was conducted as a cross sectional
study on a sample of 96 pregnant women from
Banja Luka, Republic of Srpska, Bosnia and
Herzegovina. The study sample was randomly
selected and included only pregnant women
who were a) in the last trimester of pregnancy,
b) without risk in pregnancy, c¢) did not have
any chronic disease, d) had not taken anti-
biotics or other drugs during pregnancy, e)
signed an informed consent to participate in
the research. The average age of the pregnant
women was 27.4 years, ranging between 20 and
42. Ethical approval for the study was obtained
from the Research Committee of the Faculty of
Medicine, University of Banja Luka, Republic of
Srpska, Bosnia and Herzegovina. The research
has been conducted in full accordance with the
1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. This
study included a questionnaire, interview, clini-
cal examination, saliva sampling, and assess of
caries risk using Cariogram. Each of the pa-
tients completed a brief questionnaire on their
general health, oral hygiene, dietary behavior,
frequency of tooth brushing, the use of fluori-
dated toothpaste, and mouthwashes.



Caries risk assessment in pregnant women using Cariogram

The clinical examination comprised the DMFT (de-
cayed, missing, and filled teeth) index and oral hygiene
status. Clinical examinations were carried out in the morn-
ing, between meals by the same examiner following the
WHO criteria [15]. Clearly visible lesions with cavities on
tooth surfaces were classified as dental caries (i.e. d3-level
cavities), whereas changes in transparency, initial enamel
demineralization with intact surfaces and no cavitations
were noted as intact teeth. The teeth were not profession-
ally cleaned and no radiographs were taken. The patients
did not take any food or drink (except water), did not wash
their teeth, or chew gum at least one hour before the exam
and saliva sampling. The plaque index was also evaluated,
using Silness and Lo€’s scale. Plaque was assessed through
collection from vestibular surfaces.

After the clinical examinations, the saliva tests (secre-
tion rate, saliva’s buffer capacity, Lactobacillus and mutans
streptococci counts) were performed. All saliva tests were
obtained from Orion Diagnostica, Espoo, Finland, and
handled according to the instructions of the manufacturer.
The patient chewed a sterile paraffin pellet for five minutes.
The stimulated saliva was collected in a test tube gradu-
ated in milliliters, then the volume of stimulated whole
saliva was read off and the result was expressed in ml/min.
Buffer capacity was categorized as high, medium, or low
using a Dentobuff® Strip (Orion Diagnostica). The salivary

Streptococcus mutans were made with Dentocult® SM-Strip
Mutans (Orion Diagnostica) by placing the vial with the
sample carrier in an incubator at 37°C for 48 hours. For
measuring Lactobacillus count, Dentocult LB® (Orion Di-
agnostica) was used, by placing the vial with the sample
carrier in an incubator at 37°C for 96 hours. The density
of colonies (Streptococcus mutans and Lactobacillus) was
compared with a chart provided by the manufacturer.

The data from the clinical examinations and the ques-
tionnaire were entered into the Cariogram model. To cre-
ate an individual risk profile, nine factors/variables are
required to be entered into the Cariogram (Table 1). The
Cariogram calculated the data and presented the result
expressed as a pie chart, illustrating the “Chance of avoid-
ing cavities” in the future. Sectors of the diagram are as
follows: “Bacteria” (plaque amount and mutans strepto-
cocci level), “Diet” (Lactobacillus level and diet frequency),
“Susceptibility” (fluoride program, saliva secretion, and
saliva buffer capacity), and “Circumstances” (past caries
experience and medical history) [16]. The chance to avoid
caries was finally grouped in five risk categories: very low
risk = 81-100% chance of avoiding caries, low risk = 61-80%
chance of avoiding caries, medium risk = 41-60% chance
of avoiding caries, high risk = 21-40% chance of avoiding
caries, very high risk = 0-20% of avoiding caries.

Table 1. Caries related factors/parameters used at baseline for the Cariogram*

Factor Information and data collected

Cariogram scores

Caries experience L )
P and missing teeth due to caries

Past caries experience at baseline, including cavities, fillings,

0: caries free

1: better than normal condition for ages
2: normal condition for ages

3: worse than normal condition for ages

Related diseases
questionnaire results

General diseases or conditions associated with dental caries;
medical history, medications; data from interviews and

0: no disease, healthy

1: general disease which can indirectly influence
the caries process to a mild degree

2: general disease which can indirectly influence
the caries process to a high degree

Diet, contents diet, using Dentocult test

Lactobacillus counts were used as a measure of cariogenic

0: <10® CFU/ml
:10%-10° CFU/ml
:10° CFU/ml
:>10°CFU/ml

Diet, frequency

Estimation of number of meals and snacks per day, mean for
“normal days;” data from questionnaire results

: maximum 3 meals per day
:4-5 meals per day
:6-7 meals per day
:> 7 meals per day

Plaque amount

Estimation of hygiene according to Silness-Loe plaque index

: Pl < 0.4 (very good oral hygiene)
:PI=0.4-1.0 (good oral hygiene)
:PI=1.1-2.0 (poor oral hygiene)
:PI> 2 (very poor oral hygiene)

Mutans streptococci Strip mutans test (Dentocult)

Estimation of levels of Mutans streptococci in saliva, using

:10%-10°/ml
:10° - 10%/ml
:>10%/ml

Fluoride program

Estimation of the extent of fluoride available in the oral cavity

: maximum fluoride program
: fluoride supplements
.only fluoride toothpaste

Saliva secretion

Estimation of flow rate of paraffin-stimulated saliva

:> 0.7 ml/min.
:0.3-0.7 ml/min.
:< 0.3 ml/min.

Saliva buffering capacity Dentobuff test

Estimation of capacity of saliva to buffer acids, using

1
2
3
0.
1
2
3
0.
1
2
3
0: < 10*/ml
1
2
3
0
1
2
0.
1
2
0.

:pH > 5.5 (blue)
1: pH =4.5-5.5 (green)
2: pH < 4.5 (yellow)

Pl - Silness-Loe plaque index
*Taken from Caries Risk Evaluation, Department of Cariology, Malmé University
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Statistics

All data were processed with the SPSS for Windows, Ver-
sion 16.0 (SPSS Inc., Chicago, IL, USA) ¥* test of contin-
gency was used to compare differences between groups.
Parametric ANOVA and Student’s t-test for independent
samples (if the difference variance observed characteris-
tics were not statistically significant) and nonparametric
Mann-Whitney test (if the difference in variance of the ob-
served characteristics is statistically significant) were used
to compare the mean values of the characteristics. P-values
less than 0.05 were considered statistically significant.

RESULTS

The results of the study showed that 16 (16.67%) pregnant
women had very high caries risk, 28 (29.17%) high, 21
(21.88%) medium, 17 (17.71%) low, and 14 (14.58%) had
very low caries risk (Table 2).

Table 2 shows the odds ratios for different Cariogram
groups. Pregnant women in the low risk group had a risk 1.2
times higher than that of pregnant women in the very low
risk group. In the groups with a medium, high and very high
risk, the corresponding values were 4.9, 7.0 and 7.7 times
higher, respectively. These results are statistically significant.

In an average caries risk profile of pregnant women,
the dominant sector was “Bacteria” (data about plaque
amount and mutans streptococci level), with 18.85% of
the risk structure profile. It was followed by “Diet” (data
about Lactobacillus level and diet frequency) with 17.97%.

Table 2. Odds ratio values for different Cariogram groups in the logistic
regression model

Doli¢ O. et al.

“Circumstances” sector (data about caries experience and
medical history) was present with 15.68% in the Cario-
gram profile, and “Susceptibility” sector (data about fluo-
ride program, saliva secretion, and buffering capacity) was
present with 14.65%. In the groups of subjects with high
and medium risk, the dominant sector was also “Bacte-
ria” with 24.14% and 18.05%, respectively, followed by
“Diet” (20.93% and 15.71%, respectively), “Circumstanc-
es” (16.79% and 15.19%, respectively) and “Susceptibility”
(16.61% and 13.52%, respectively). In the group of preg-
nant women very high risk, the dominant sector was “Diet”
(31.13%), followed by “Bacteria” (26.88%), “Susceptibility”
(21.63%), and “Circumstances” (20.13%). In the groups of
subjects with low and very low risk, the dominant sector
was “Circumstances” (13.71% and 11.50%, respectively),
than “Diet” (9.18% and 4.14%, respectively), “Susceptibil-
ity“ (9% and 3%, respectively) and “Bacteria® (6.94% and
4.50%, respectively), as shown in Table 3.

The comparative assessment of study participants based
on parameters used in the Cariogram model is shown in
Table 4. The distribution of the patients within each Car-
iogram variable was significantly different (p < 0.01) for all
factors considered. Majority of the participants (56.25%)
in this study had caries experience worse than normal
condition for ages. All participants in the group with the
very high risk of caries had the highest Lactobacillus count
(more than 10° CFU/ml), very high Streptococcus mutans
count (more than 10° CFU/ml) and more than six meals
per day. The maximum number of pregnant women with
very low caries risk had very good and good oral hygiene
(plaque index < 1). Most of the pregnant women in all
groups of risk were exposed to fluoride in the form of
toothpastes only. The results show that most of the preg-
nant women (87.5%) had normal amount of saliva secre-

— tion (> 0.7 ml/min.). All pregnant women in the group of
Caries risk assessed Pregnant . " .
by Cariogram women OR 95%Cl | pvalue*|  Very low risk showed saliva secretion to be less than 0.5
n % ml/min. All of the participants in the group of very high
Very high risk 16 | 1667 | 7.7 |1.16-51.17 risk had saliva pH of less than 4.5.
High risk 28 29.17 7 1.45-33.7
Medium risk 21 2188 | 4.9 |0.99-24.21
Low risk 17 | 17.71| 12 | 0.25-5.84 | 0.020 DISCUSSION
Verfy low nskI 14 | 1458 1
(reference value) Over the past several decades, researchers have been look-
z %6 | 100 ing for factors such as host, diet, microflora, past caries
Table 3. The average Cariograms of pregnant women
. . Very high risk High risk Medium risk Low risk Very low risk
Sectors in Cariogram 3
X SD X SD X SD X SD X SD
. . 9.88 2.36 27.86 5.95 46.43 5.13 71.06 5.84 93.43 6.42
Chance to avoid caries |  46.14
p < 0.05
. 3103 | 171 | 2093 | 513 | 1571 | 368 | 918 | 147 | 414 | 168
Diet 17.97 -
p < 0.05 (except low and very low risk)
, 268 | 34 | 2414 | 301 | 1805 | 357 | 694 | 307 | 45 | 129
Bacteria 18.85 - - -
p < 0.05 (except high and very high; and also low and very low risk)
Suscentibili 1ags | 2163 | 348 | 1661 | 467 | 1352 | 246 | 9o | 206 | 3 [ o8
usceptiotli .
P y p < 0.05 (except high and medium;and also low and very low risk)
Creumstances ises | 2013 | 025 | 1679 | 173 [ 1509 | 252 [ 1371 | 195 | 115 | o058
' p < 0.05 (except high and very high, high and medium, and low and very low risk)

X —mean value
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Table 4. Comparison of caries-related factors between groups of pregnant women

Risk
Factor Score Very high High Medium Low Very low
n % n % n % n % n %
0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 9 34.62 9 34.62 8 30.77
Caries experience 2 0 0 3 18.75 3 18.75 4 25 6 375
3 16 29.63 25 46.3 9 16.67 4 741 0 0
p-value <0.001
0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 13 100
Diet, contents 2 0 0 26 41.27 19 30.16 17 26.98 1 1.59
3 16 80 2 10 2 10 0 0 0 0
p-value <0.001
0 0 0 2 10.53 0 0 12 63.16 5 26.32
1 0 0 18 35.29 19 37.25 9.8 9 17.65
Diet, frequency 2 2 16.67 8 66.67 16.67 0
3 14 100 0 0 0 0 0
p-value <0.001
0 0 0 0 0 0 0 7 38.89 1 61.11
1 0 0 2 11.76 4 23.53 8 47.06 3 17.65
Plaque amount 2 10 21.28 21 44.68 14 29.79 2 4.26 0 0
3 6 42.86 5 35.71 21.43 0 0 0 0
p-value <0.001
0 0 0 0 0 0 0 5 100
1 0 0 0 0 5 16.13 17 54.84 9 29.03
Streptococcus mutans 2 2 4.55 26 59.09 16 36.36 0 0 0 0
3 14 87.5 2 125 0 0 0 0 0 0
p-value <0.001
0 0 0 0 0 0 0 0 0 0
1 2 8.00 2 8 8 32 2 8 1 44
Fluoride programme
2 14 20.59 26 38.24 13 19.12 15 22.06 0 0
p-value <0.001
0 12 14.29 25 29.76 19 22.62 14 16.67 14 16.67
. . 1 4 33.33 3 25 2 16.67 25.00 0 0
Saliva secretion
2 0 0 0 0 0 0 0 0
p-value <0.001
0 0 0 n 27.5 6 15 15 375 8 20
Saliva buffering capacity 1 0 39.13 7 3043 1 4.35 26.09
2 16 48.48 24.24 8 24.24 1 3.03 0 0
p-value <0.001

*p < 0.05, statistically significant

history, which would enable them to predict who would
develop a carious lesion. An innovation in caries risk as-
sessment has been the development of a computer pro-
gram called Cariogram, which compared caries experi-
ence, related general diseases, diet content, diet frequency,
amount of plaque, mutans streptococci counts, fluoride
program, saliva secretion rate, saliva buffering capacity.
This program is a prediction and a risk model, as it predicts
who has a chance to develop the disease, identifies the
risk factors, and based on that determines the appropriate
intervention plan [16].

In previous studies, caries risk was assessed with Cario-
gram for different individuals of various communities, and
different results were reported [12, 13, 17, 18, 19]. There is

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):178-183

no data about caries risk assessments in pregnant women
using Cariogram. Also, there is insufficient data about caries
risk assessment in the population of Bosnia and Herzegov-
ina. The present study is the first one where Cariogram has
been applied on pregnant women for caries risk assessment.

In the present study, the majority of participants were at
high risk of caries according to Cariogram. The number of
patients in the very high caries risk group was found to be
the highest in the Swedish elderly (55-75 years old) who
had histories of multiple drug use and had no access to
effective fluoride programs before the 1960s [14]. Another
study performed in adults with several dental restorations
in Saudi Arabia reported that the majority of participants
had a high risk of caries [19]. Gokalp et al. [20] reported
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that the prevalence rates of caries in children and adult
populations in Turkey were high.

On the other hand, the number of patients in a low
caries risk group was found to be the highest in Spanish
dental students (18-19 years old) [17]. Celik et al. [21]
reported that the number of Turkish adults (20-21 years
old) had medium (33%) or low (24%) caries risk. Studies
concerning Sardinian (7-9 years old) and Swedish (10-11
years old) schoolchildren also reported the highest number
of patients in a low caries risk group [12, 22].

According to the ‘opinion’ of the Cariogram, the Laotian
children (12-13 years old) demonstrated significantly higher
caries risk than Swedish children. The average “chances of
avoiding caries in the future” in the groups of Swedish and
Laotian children were 69.2% and 37.3%, respectively [23].

The leading sector in pregnant women risk profile in
this study was “Bacteria” (18.85%), followed by “Diet”
(17.97%). A study in Sweden reported similar results [24].
Comparison of these results with those of Petersson et al.
[24] showed that the leading sectors in Swedish children
Cariogram were also “Bacteria” (9%) and “Diet” (8%).
“Susceptibility” and “Diet” factors (23% and 20%, respec-
tively) ranked first in the group of dental students (18-25
years old) from Minsk, Belarus [25]. The “Bacteria” factor
was the most dominant sector for students in Valencia [17].

In this study, for all groups of participants, statistically
significant correlations were found between the “frequency
of food intake” and the risk of caries. If the frequency of
food intake was higher, the risk was higher. Even 100% of
pregnant women who consumed more than seven meals
per day were in a group of very high risk. Petersson et al.
[10] also confirmed that the frequency of food intake has
a very important role in the risk assessment of Swedish
children, especially for a high risk group.

In the present study a statistically significant correla-
tion was found between caries risk and concentration of
Streptococcus mutans in saliva. Other studies that used

REFERENCES

1. Brown JP. Developing clinical teaching methods for caries risk
assessment: introduction to the topic and its history. J Dent Educ.
1995; 59(10):928-31.

2. Hausen H. Caries prediction - state of the art. Community Dent
Oral Epidemiol. 1997; 25:87-96.

3. Tinanoff N. Critique of evolving methods for caries risk assessment.
J Dent Educ. 1995; 59(10):980-5.

4. Hausen H, Karkkainen S, Seppa L. Application of the high-risk
strategy to control dental caries. Community Dent Oral Epidemiol.
2000; 28:26-34.

5. Petersson GH, Carlsson P, Bratthall D. Caries risk assessment: a
comparison between the computer program “Cariogram’, dental
students and dental instructors. Eur J Dent Educ. 1998; 2:184-90.

6. Petersson GH, Bratthall D. Caries risk assessment: a comparison
between the computer program “Cariogram’, dental hygienists and
dentists. Swe Dent J. 2000; 24:129-37.

7. Petersson GH, Twetman S, Bratthall D. Evaluation of a computer
program for caries risk assessment in schoolchildren. Caries Res.
2002; 36:327-40.

8. Petersson GH. Assessing caries risk using the Cariogram model. Swe
Dent J Supp. 2003; 158:1-65.

9. Twetman S, Petersson GH, Bratthall D. Caries risk assessment as a
predictor of metabolic control in young Type | diabetics. Diabet
Med. 2005; 22:312-5.

DOI: https://doi.org/10.2298/SARH160209044D

Doli¢ O. et al.

Cariogram for risk assessment in the Swedish elderly and
children aged 10-11 years reported similar results. The
largest increase in caries had over 60% of elderly who had
more than 10° CFU/ml of saliva. As much as 94.5% of chil-
dren (aged 10-11 years) who had more than10° CFU/ml
saliva were at high risk [7, 14]. Glinay et al. [26] reported
in their study that 68.5% of pregnant women and 61.5%
of children aged three years had concentrations of more
than 10° CFU/ml of saliva. According to Kohler et al. [27],
80% of new mothers had concentrations of more than
10° CFU/ml of saliva. About 50% of tested pregnant wom-
en and young mothers had concentrations of more than
10° CFU /ml in saliva in researches in Finland [28, 29].

CONCLUSION

This study was performed with Cariogram in pregnant
women in an effort to overcome data insufficiency of caries
risk assessments in Bosnian populations. Cariogram shows
that pregnant women in Banja Luka, Bosnia and Herze-
govina, had a high risk of developing new caries lesions,
with a 46.14% chance of avoiding caries in the future. The
main risk Cariogram sectors were “Bacteria” and “Diet”
The Cariogram model can successfully determine caries
risk profiles for pregnant women. Further longitudinal
studies in Bosnian populations are needed to assess car-
ies risk in various age and risk groups.
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MpoueHa pUsMKa og Kapujeca Koa TpyaHuua ynotpebom Kapuorpama

Onusepa [lonnh', Mapuja O6pagosuh’, Xemka Kojuh?, CnaBa Cykapa'
'YHuBep3ureT y barboj Jyun, MeguunHcki daxynet, Katepa 3a aeujy 1 npeBeHTUBHY cTomatonorujy, barba Jlyka, Penybnuka Cpncka, bocHa

1 XepLeroBuHa;

2YHuBep3uTeT y barboj Nlyum, MeanunHckn dakyntet, Kateapa 3a napofgoHTonorjy 1 opanHy MeauuuHy, batba Jlyka, Penybnuka Cprncka,

bocHa 1 XepuerosuHa

CAXETAK

YBopa/Lum Kapriorpam nporpam npoLemyje 1 rpaduukm unny-
CTpyje puU3uK of Kapujeca y3umajyhu y 063up uHTepakumnjy
pa3nnunTiX GakTopa HeroBor HacTaHKa.

Linsb papa je 610 fa ce npoLeHn OfHOC pri3nKa oA Kapujeca
1 pa3HUX NapameTapa Kapriorpam nporpama Kog TpyAHuMLa.
MeTope Y cTyaunjy je ykibyuyeHo 96 TpyaHMLUa. Y3eTu cy no-
[aLu O OMNLTEM 34PaBIby, NCXPaHU, OPaNHOj XUTVjEHU 1 YrO-
Tpebu Gnyopuaa. HakoH KNMHWYKOT Npernefa n3pauyHar je
KETT (kapno3Hu, ecTpaxoBaHu 1 NniaoMbupaHm 3y6u) MHAEKC.
AHanun3om nibyBayke AobujeHn cy nogaLy o KOMMYUHU CTH-
MyncaHe nibyBauke, myGepckom KanauuTeTy nibyBayke, cTe-
neHy KoNoHu3auuje Streptococcus mutans-a u naktobaumna.
Mopauw cy yHeceHU y Kaprorpam nporpam 1 NpoLerEeH je

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):178-183

pu3uK of Kapujeca. TpygHuLe cy moferbeHe y neT rpyna no
Kapuorpamy.

Pesyntatm Ca BUCOKMM pU3NKOM of Kapujeca je 29,17% (28)
TpyaHMUa, 21,88% (21) - ca cpeprbum, 17,71% (17) — HUCKUM,
16,67% (16) — Bpno Bucokmm, a 14,58% (14) — Bpno HUCKUM
pY3MKOM of Kapujeca. Y NpoceyHOM pu3nKy of Kapujeca AoMu-
HaHTaH ceKkTop je cektop ,bakTepuje” (18,85%), cnege ,Mcxpa-
Ha" (17,97%),,0konHoctn” (15.68%) n,OcetbmBoct” (14,65%).
3akspy4vak Kaprorpam nporpam je nokasao Aa cy TpyaHuue
y bar0j Jlyun umane 46,14% ,lwaHce 3a n3beraBarbe Kapujeca
y 6yayhHocTn”. Kaprorpam mogen Moxe ycrneLHo ofpeamnTi
npodun pusnka of Kapujepa 3a TpyaHuLe.

KmbyuHe peun: Kapuorpam; npoueHa pusmka of Kapujeca;
Streptococcus mutans; TpyaHMLEe
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CASE REPORT / MPUKA3 BOJIECHUKA

Schwannoma of the upper lip — A case report and
literature review
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SUMMARY

Introduction Schwannomas or neurilemmomas are well demarcated, benign neurogenic lesions arising
by a fibroblastic proliferation of the nerve sheath cell (Schwann cell). They usually present as solitary en-
capsulated lesions with rare occurrence in the upper lip. Non-diagnosed or misdiagnosed schwannomas
present a high risk for the tumor to continue growing and exerting pressure on surrounding nerves. These
tumours based on their location could lead to facial weakness and paralysis, pressure in ears, tinnitus,
hearing loss, balance loss, and could lead to a life-threatening situation.

Case Outline This case is a rare presentation of a schwannoma located in the upper lip of a 21-year-old
male patient of Indian origin. The patient complained of a swelling in the mouth with a difficulty in keep-
ing the mouth closed. The swelling was surgically excised and the patient healed completely.
Conclusion This case of occurrence of tumor on the upper lip points to the possibility of considering
schwannoma as a possibility in the diagnosis of oral tumors in the future, as the location of the tumor
was rare and had a high chance of misdiagnosis.

Keywords: schwannoma; neurinoma; neurilemmoma; oral lesion; head and neck tumors

INTRODUCTION On examination it was an ovoid, firm, mo-
bile mass approximately 3 x 2 cm in size, exhib-
iting a smooth, non-ulcerated, non-erythema-

tous surface. The swelling was in the midline

Schwannoma was first described by Vercay in
1910, who called it neurinoma [1]. But the term

neurilemmoma was first coined by Stout in 1935
[1]. Neurilemmoma produces distinct patterns
referred to as Antoni A and Antoni B [2]. It has
a predilection for head, neck, and surface flexors
of the upper and lower extremities [3], with 25-
45% of all schwannomas occurring in the head
and neck region, the tongue being the most
common site [4]. Cranial nerves I and II are
not sites for this tumour as they lack Schwann
cells [5]. One percent of schwannomas occur in
the intraoral region [6, 7]. Among the intraoral
lesions, tongue is the most common site, with
rare occurrence in the upper lip (7, 8].

CASE OUTLINE

A 21-year-old apparently healthy male reported
to the Department of Oral and Maxillofacial
Surgery, Government Dental College, Kottay-
am, India, with a two-year-old painless, slow-
growing swelling on the inner aspect of the
upper lip (Figure 1). He had history of trauma
to the region seven years back, followed by root
canal treatment and full crown restoration on
teeth 21 and 22.

and extended to the labial vestibule (Figure
2). With a provisional diagnosis of traumatic
fibroma, an excisional biopsy was performed
under local anesthesia. The lesion was encapsu-
lated and this facilitated the meticulous dissec-

Figure 1. Preoperative view of the patient
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Figure 2. Preoperative - intraoral view

Figure 3. Intraoperative view: a) incision; b) meticulous dissection; c)
excision of the lesion in toto; d) excised bed

tion. The surgical bed was thoroughly cleaned, hemostasis
achieved, and wound closure was done (Figure 3).

The gross specimen was yellowish with a smooth, shiny
surface (Figure 4). Upon histopathologic examination,

Figure 4. Photograph of excised gross specimen

both Antoni type A tissue, made up of cells with spindle
shaped nuclei arranged in a palisading pattern, and An-
toni Type B tissue, showing disorderly arranged cells and
fibers, were seen (Figure 5). A diagnosis of schwannoma
was made.

The postoperative period was uneventful and the patient
is disease free after a year of follow-up.

DISCUSSION

Schwanoma is also known as neurilemmoma, neuri-
noma, lemmoma, and perineural fibroblastoma [9]. Tis-
sue culture studies by Murray and Stout confirmed the
Schwann cell origin when they cultivated the tumour in
vitro. They usually present as solitary encapsulated slow
growing lesions unless associated with neurofibromatosis.
Despite the nerve tissue origin, they are painless. They
cause pain only when they cause pain on adjacent nerves,
rather than on the nerve of origin [9]. This case showed
gradual increase in size and was otherwise asymptomatic.
Frequency of lip lesions is comparatively less [8].Infraor-
bital nerve schwannomas can present as lip masses [10].
Rarely, multinodular neurilemmomas are also seen [11].
Central lesions which cause bony destruction can pres-

Figure 5. a) Photomicrograph showing Verocay body with palisaded arrangement of nuclei (H&E, x 45); b) pho-
tomicrograph showing Antoni type B tissue (H&E, x 10)

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):184-187

www.srpskiarhiv.rs

185



186

ent as unilocular or multinodular radiolucencies that are
centered on the inferior alveolar nerve [2]. They may have
a true capsule or a psuedocapsule made of fibrous connec-
tive tissue [4]. This lesion was encapsulated, which aided
in complete removal.

Ultrasound scan with fine needle aspiration biopsy can
be diagnostic in 30% and magnetic resonance imaging in
77% of cases [12]. Ultrasound scans show homogenous and
hypo-echogenic findings and post-acoustic enhancement.
Computed tomography scans show definitely marginated
mass with homogenous soft tissue density. Magnetic reso-
nance imaging scans demonstrate a homogenous lesion
with low intermediate signal intensity on T1-weighted
and high signal intensity on T2-weighted images [13].
This mass was not subject to any such investigation as we
relied entirely on our clinical assessment.

Treatment of choice is surgical excision [14]. Recur-
rence is uncommon [4, 7, 14]. Malignant transformation
of schwannomas is rare [7, 15]. Das Gupta and Brasfield
[16] reported 8% incidence of malignant schwannomas in
the head and neck region. Ghosh et al. [17] reported 13.9%
incidence. A provisional diagnosis of traumatic fibroma
was made based on the prior history of trauma. Minor
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LLiBaHOM roptbe ycHe — NpuKa3 601ecHMKa U Nperneg auTepatype

AnToHnu Llopuy Megujaken', AHui Cebactnjan? Abpaxam A6paxam KyHunaty?, Xusopag Hukonuh*
'YHuBep3nTeT MeguUMHCKMX HayKa Y Kepanu, Kategpa 3a opanHy 1 MakcunodaumjanHy xupyprujy, JpxaBHu cTOMaToONOLWKY GaKynTeT,

Kepana, Kotajam, ViHawja;

2YHuBep3MTET MeAULIMHCKIX HayKa Y Kepanu, Kategpa 3a opanHy 1 makcunodaumjanty xupyprujy, MeguumHcku dakyntet Sree Gokulam,

BeHwapamyay, Kepana, NHawja;

3YHnBep3uTeT 3anagHor OHTapuja, MeauumMHCK 1 ctomatoniuki dakyntet Schulich, Kateapa 3a jaBHo 3apaBibe, JloHaoH, OHTapuo, KaHaga;
*YHusep3uTeT [puspegHa akagemuja, Cromatonowku dakyntet y MaHuesy, MaHueBo, Cpbuja

CAMETAK

YBop LLIBaHOMY 1nu HeypunemMmomu cy jacHo orpaHuyeHu, be-
HUFHY TYMOPY HEPBHOT NMopekKa Koju HacTajy drubpobnactHom
nponundepavmjom oMmotaua Hepaea (LLBaHoBux henuja). O6UY-
HO Ce MaHNecTyjy Kao conmTapHe NHKancynnpaHe nesuje, a
peTKo ce pa3Bujajy y roph0j yCHU. He nocTaB/barbe agekBaTHe
[MjarHose WBaHOMa NPeACTaB/ba BEIMKM PU3UK 3a Aarby pacT
TyMopa 1 MnojaBe NPUTUCKa Ha cycefiHe Hepse. OBY Tymopu y
3aBVICHOCTU Of NIoKan3aLuje Mory JoBecTy o clnabocTtv unu
napanuse, ocehaja NpUTICKa y YXy, TMHUTYCA, TybrTKa Ciyxa 1
paBHOTEXe, Kao 1 MO XMBOT OMaCHMX CTakba.
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Mpuka3s 6onecHnka OBaj cyyaj NpeAcTaB/ba PETKY MaHUpec-
Tauujy WBaHOMa Y FOpH0j YCHU 21 rogrHe CTapor MyLluKapLa
NHAWjcKor nopekna. MauwnjeHT ce Xanno Ha oTularbe y npeae-
ny ycHe pynibe u Telwkohe Aa cnoju ycHe. TyMop je XvMpypLUKu
YKJIOH€EH U1 paHa je ypeaHo 3apacna.

3aks/byyak Jlokanusaumja LUBaHOMA Y rOpH0j YCHM je N3y3eTHO
peTKa, anu ce Mopa pasmaTpaTtny gudepeHLmjanHoj anjarHosm
TymMopa yCHe Aynbe jep nako Mmoxe fohu Ao npesunaa.

KmbyuHe peun: WBaHOM; HeyPMHOM; HeypUIIEMOM; OpaHu
TyMOp; [N1aBa 1 Bpat
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CASE REPORT / MPUKA3 BOJIECHUKA

Diagnostic imaging and biochemical findings of rare
inherited X-linked adrenoleukodystrophy in a child
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Pukinskaite? Jurate Staikuniene?, Virginija Asmoniene’

'Lithuanian University of Health Sciences, Medical Academy, Department of Genetics and Molecular

Medicine, Kaunas, Lithuania;
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SUMMARY

Introduction Adrenoleukodystrophy (ALD) is a rare genetic disease, caused by mutations in ABCDT gene
located on the X chromosome (X-ALD), underdiagnosed worldwide.

Case Outline We present a clinical case of a six-year-old boy with childhood cerebral X-ALD. Magnetic
resonance imaging of the patient’s brain showed bilateral lesions similar to ALD in parietal-occipital lobes
of the brain. Plasma very long chain fatty acids determination test showed an elevated level of C26 and
C26/C22 ratio which confirmed the diagnosis of X-ALD.

Conclusion The key point of this clinical case report is to draw attention of physicians to the earliest
possible recognition of X-ALD patterns, because an effective treatment can only be established for early-

stage cerebral ALD.

Keywords: X-linked adrenoleukodystrophy; fatty acids; MRI

INTRODUCTION

Adrenoleukodystrophy is a rare genetic dis-
ease caused by mutations in the ABCDI gene,
which maps to Xq28 chromosome, thus it is
commonly called X-linked adrenoleukodystro-
phy (X-ALD). The occurrence of X-ALD is one
in 20,000 to 50,000 individuals worldwide [1,
2]. ABCDI gene mutation causes the encoded
ATP-binding cassette transporter protein in-
ability to transfer CoA (coenzyme A)-activated
very long chain fatty acids (VLCFA) into per-
oxisomes for their B-oxidation. Non-degraded
VLCFA (carbon atoms > C22) accumulate in
tissues or body fluids and usually cause ner-
vous system demyelination and adrenal insuf-
ficiency [2, 3]. Several phenotypes of X-ALD
can be distinguished: childhood cerebral ALD,
adolescent cerebral ALD, adult cerebral ALD,
adrenomyeloneuropathy, Addison disease only,
and women with X-ALD [2].

The aim of this study is to report a rare
genetic disease caused by mutations in the
ABCDI gene located on the X chromosome
(X-ALD).

CASE REPORT

We present a case of childhood cerebral X-
ALD in a six-year-old boy. The onset of the

disease was observed at the age of five years.
The first sign of the disease was an episodic
lateral deviation of the right eye. Vomiting and
febrile temperature appeared approximately at
the same time. Symptomatic treatment was
administered. Complaints of reduced hear-
ing and eyesight appeared three months later.
Furthermore, chronic bilateral neuritis of co-
chlear nerves was diagnosed by an otorhino-
laryngologist and was treated with piracetam
and vitamins B6 and B12. Piracetam (900 mg
per day) was prescribed to prevent vertigo, and
vitamins B6 and B12 were prescribed to treat
neuritis. Blurred vision was corrected with
glasses. There was no response to the treatment
and the condition was slowly aggravating. The
boy became hulky, complained of headaches
in the forehead followed by sleep and articula-
tion disorders. The patient was hospitalised in
pediatric neurology unit because of complaint
of blindness, nine months after the first symp-
tom of the disease was recorded. On clinical
examination the child’s sight was diagnosed
as abnormal, he could not appropriately re-
spond to given orders or questions. Tendon
reflexes and the Babinski sign were stronger
on the left half of the lower limbs. Photoreac-
tion on the left pupil was reduced, while there
was no reaction observed on the right. Menin-
geal symptoms were negative. Other systems
did not show any abnormalities. Blood count
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Figure 1. Brain MRI of the six-year-old child with X-linked adrenoleukodystrophy; bilateral symmetrical areas of hyperintense T2-weighted
signals are noted in temporal, occipital, and parietal white matter of cerebrum; post-contrast study showed peripheral enhancement of these
areas; similar hyperintense areas were found in pons and mesencephalon, corresponding to medial and lateral lemniscus

and chemistry, electrolytes, glucose levels were normal.
Computer tomography (CT) with and without contrast
was performed. There was a bilateral lesion similar to ad-
renoleukodystrophy in parietal-occipital lobes of the brain.
After that, brain magnetic resonance imaging (MRI) and
level of adrenocorticotropic hormone were performed.
MRI showed bilateral symmetrical areas of hyperintense
T2-weighted signals noted in temporal, occipital and
parietal white matter of cerebrum. Post-contrast study
showed peripheral enhancement of these areas. Similar
hyperintense areas were seen in pons and mesencephalon
corresponding to medial and lateral lemniscus (Figure 1).
These classical symmetrical occipital white matter lesions
were typical of ALD [4]. Adrenocorticotropic hormone was
highly increased, so replacement therapy with hydrocorti-
sone was recommended. Other instrumental examination
involved BERA (brainstem-evoked response audiometry)
and abdominal ultrasound, which were normal.

Plasma very long chain fatty acids (VLCFA) determina-
tion test confirmed the diagnosis of X-ALD. There was an
elevated level of C26 and C26/C22 ratio in the VLCFA test
(Table 1). The diagnosis was made according to the clini-
cal presentation, MRI, and the fatty acid profile; however,
ABCDII gene mutations on the X chromosome were not
tested.

Apart from the proband, his healthy two-year-old
brother was also tested for the fatty acids profile. It was
not elevated, even C22 was below the range (Table 2), thus
the possibility of the onset of the disease in the younger
sibling was excluded.
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Table 1. X-ALD patient’s and two-year-old healthy brother’s profile of
very long chain fatty acids

Long chain X-ALD Healthy Normal
fatty acid patient brother range

C22 41.3 pmol/I 36.3 umol/I 41.9-119 umol/I
C24 77.8 umol/I 29.4 pmol/I 20.3-96.1 pmol/I
C26 3.34 umol/I 0.36 0.18-1.06 pmol/I
C24/C22 1.883 0.812 0.39-1.38
C26/C22 0.08 0.01 0.002-0.021

C - number of carbon atoms of the fatty acid chain; C24/C22 - ratio of C24 to
C22; C26/C22 - ratio of C26 to C22

Table 2. Two-year-old healthy brother’s profile of very long chain fatty

acids
Long chain fatty acid Value Normal range
22 36.3 pumol/I 41.9-119 pmol/I
24 29.4 umol/I 20.3-96.1 pmol/I
C26 0.36 0.18-1.06 pmol/I
C24/C22 0.812 0.390-1.38
C26/C22 0.01 0.002-0.021

C - number of carbon atoms of the fatty acid chain; C24/C22 - ratio of C24 to
C22; C26/C22 - ratio of C26 to C22

DISCUSSION

X-linked ALD leads to demyelination of the nervous sys-
tem, adrenal insufficiency, and accumulation of long-chain
fatty acids [2]. The clinical course in ALD is characterised
by behavioural disorders, ataxia, visual loss, decreased hear-
ing and epileptic seizures, followed by mental deterioration,
psychosis, and death. Abnormal skin pigmentation and
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other features of adrenal insufticiency may become appar-
ent before neurological symptoms. The diagnosis of X-ALD
is confirmed by analysing the plasma levels of VLCFAs or
identifying aberrant mutations in the ABCDI gene [1].

X-linked ALD is a white matter disease, which can
initially present with psychiatric symptoms and thus be
misdiagnosed as a primary psychiatric disorder. Behav-
ioural and emotional changes develop prior to progressive
deterioration of vision, hearing, and motor functions. In
our patient, the first symptoms were observed as episodic
lateral deviation of the right eye. Within a few months, the
child’s cognitive abilities and speech deteriorated, and dif-
ficulty in walking developed accompanied with behaviour
changes.

Many tests had been performed over approximately
eleven months until the diagnosis of X-linked ALD was
confirmed by VLCFA analysis. The main goal of this clini-
cal case is to draw attention of doctors to recognize X-ALD
as early as possible, because the only possible treatment
is for the early-stage disease. It is the allogeneic hemato-
poietic cell transplantation that allows the stabilization of
the disease [5].

The important point is that the patient has a two-year-
old brother, whose fatty acids profile showed no abnormal-
ities. Thus, the conclusion was that he would not develop
a neurologic disease later on. Prior risk for the brother
in current X-linked disorder to inherit the mutation was
increased, since the mother is a possible carrier of the mu-
tation. However, a de novo mutation cannot be excluded
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proteins and which is the closest homolog of ABCD1, could
be potentially used in gene therapy. Induced overexpres-
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MopdonowKu u 6uoxemunjcku nokasate/bn peTke HacnegHe
aapeHoneykoauctpoduje sesaHe 3a X-Xxpomo30M KOA AeTera

Hannjenunjyc CepanvHac'? [amsa bapTkesuuyjeHe®, EMunuja BanantnHasuumjeHe', Puta baHgzesuumjeHe?, Pyta

MykuHckanTte?, Jypate CrankyHujeHe?, BupriHuja AcMoHujeHe!

'JIUTBaHCKM YHUBEP3NTET 34PaBCTBEHIX HayKa, MeAnLmMHCKa akafemuja, KaTefipa 3a reHeTVKy 11 MonekynapHy meguumHy, KayHac, JlutsaHuja;
2YHusepautet,Mukonac Pomepuc’, UIHcTuTyT 33 ncuxonorujy, Bunmbyc, NlnteaHuja;

*YHnBep3uTeT y Bunmycy, MeauumncHkn dakynteT, Kategpa 3a akyLuepcTso 1 ruHeKonorujy, Bunwyc, Jiutsanuja;

“TIUTBaHCKN YHNBEP3WUTET 3APABCTBEHMX HayKa, MeauUMHCKa akagemuja, Kateapa 3a nynmonorujy u umyHonorujy, KayHac, Jiutsanuja

CAXETAK

YBop AppeHoneykoanctpoduja (AJ1[1) peTka je HacnegHa 60-
nect ycnep mytauuje reHa ABCD1 Ha xpomo3somy X (X-AJ11).
Mpuka3s 6onecHuKa MpriKasaH je cnyyaj WecToroguLLber ae-
Yaka ca LepebpanHom X-AJ1. MarHeTHa pe3oHaHua (MP) mo3ra
je nokasana o6ocTpaHe nesuje cnnune AJ1[ly nepujeTo-oKuu-
MUTAIHOM pextby. TeCT Beoma Ayriix naHaLa MacHUX KucenvHa

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):188-191

y Maa3mu Nokasao je nosuiieH HUBo C26 n ogHoc C26/C22 n
noTepano AujarHosy X-AJ1[.

3akrbyuak EpukacHo neuere X-AJ11l moryhe je y paHoj ¢pasu
6onecTu, Kaga ce AnjarHo3a Moe NocTaBUTU HaBeJeHUM MOp-
bonowKnm 1 6roxemMmmjCcKMM NoKasatesbrma.

KmbyuHe peun: X-Be3aHa agpeHoneykonuctpoduja, macHe
KucenvHe, MP
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SUMMARY

Introduction Combination of acute aortic dissection associated with aortic coarctation in pediatric
population is extremely rare. We are presenting a 12-year-old patient with these two conditions who

was successfully treated with two-stage surgery.

Case Outline A boy with no trauma history was admitted for chest pain. The diagnosis of acute aortic
dissection associated with aortic coarctation was established with echocardiography and computed
tomography angiography. Emergent surgery was performed - excision of the ascending aorta aneurysm
with supracoronary graft replacement and preservation of native aortic valve. Subsequently, through
posterolateral left thoracotomy, the patient underwent end-to-end aortoplasty for coarctation repair.
Conclusion Two-stage surgery provides favorable outcome in this rare, life threatening condition in the
pediatric age group. Native aortic valve was preserved and extra-anatomic bypass of aortic coarctation
was avoided. Further monitoring of aortic valve is mandatory.
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INTRODUCTION

Rupture of dissecting aneurysm is an excep-
tionally rare, life-threatening condition in chil-
dren and young adolescents [1]. Furthermore,
the combination of acute aortic dissection asso-
ciated with aortic coarctation in this age group
is sparsely reported. Infrequent pediatric re-
ports are mostly related to patients with Turner
syndrome and other connective tissue disorders
[1]. Co-existing aortic dissection and coarcta-
tion have been addressed in various ways.
There are several previous reports of two-stage
repair, as well as one-stage repair mainly using
extra-anatomic ascending-to-descending aortic
bypass. Hereby we present, to our knowledge,
the youngest patient with this condition treated
with staged procedures.

CASE REPORT

A 12-year-old boy with no previous medical
history was admitted for distressing paraster-
nal chest pain, accompanied with shortness
of breath and dizziness. There was no trauma
history. On clinical examination, radial pulses
were present, whereas femoral pulses were
barely palpable. A systolic murmur 2-3/6 was
noted in the precordium. Electrocardiography
indicated sinus rhythm with transitory ST ele-
vation during the episodes of chest pain. Trans-

thoracic echocardiography demonstrated hy-
pertrophied left ventricle, trivial incompetence
(+0.5/4) of bivelar aortic valve with annulus of
2.2 cm, and significant pericardial effusion.
Mitral valve was dysplastic but competent. A
posterior intimal flap was detected above the
aortic valve with an aneurysmal dilatation of
the ascending aorta (6 cm). Furthermore, the
coarctation of the aortic isthmus was demon-
strated with a gradient of 50 mmHg. A comput-
ed tomography scan showed identical findings
with the intimal flap extending below the origin
of the innominate artery (Figure 1).

With a diagnosis of type II aortic dissection
and associated aortic coarctation, emergent
surgery was performed through a median ster-
notomy. During routine anesthetic preparation,
arterial pressure lines were placed in the right
radial and left femoral artery. Upon pericardium

Figure 1. Computed tomography angiography: posterior
intimal flap in aneurysmatic ascending aorta
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opening and draining of 600 ml of blood, grossly dilated,
dissected aorta appeared. The aortic annulus was not di-
lated. The aneurysmatic change was above the sinotubular
junction and stretched to 1.5 cm below the origin of in-
nominate artery. Single arterial cannulation was performed
high in the aortic arch, just below the innominate artery,
the right atrium was cannulated with a two-stage venous
cannula. Cardiopulmonary bypass was established with
systemic cooling to 28°C. Pressure in the femoral artery
was sufficient throughout the procedure (over 50 mmHg).
The ascending aorta was highly cross-clamped, opened,
and cardioplegia was infused in the coronary ostia.

The entry point of dissection was identified at the pos-
terior aortic wall 2 cm above the right coronary ostium
(Figure 2). The aortic valve was bicuspid, though it ap-
peared as competent and anatomically normal. After excis-
ing the aneurysm, aortic valve was preserved and resus-
pended with a double layer of Teflon felt inside and outside
the free margin of the proximal aorta. A 24 mm Dacron
graft was anastomosed here, whereupon saline injection
into the neo-aortic root demonstrated good aortic valve
competence. The distal ascending aortic anastomosis was
performed in the same manner with normal aortic wall
just below the cross clamp. At the end of the procedure,
after rewarming to 37°C, the patient was easily weaned off
cardiopulmonary bypass.

Figure 2. The entry point of dissection at the posterior aortic wall, 2 cm
above the right coronary ostium

Postoperatively, he was extubated the following morn-
ing. Postoperative echocardiography demonstrated hy-
pertrophied left ventricle with aortic valve insufficiency
of +2.5/4, and mitral valve insufficiency of +1.5/4.

After achieving full recovery during the same hospi-
talization, the patient was operated on for aortic coarc-
tation. Aortoplasty with coarctation resection and stan-
dard “end-to-end” anastomosis was performed through
left posterolateral thoracotomy at the fourth intercostal
space. Multiple collateral vessels of the descending aorta
were observed.

Postoperatively, the patient was extubated five hours
after the surgery. Intensive care unit stay was two days. The
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main postoperative complication was hypertension. He
was discharged on enalapril and metoprolol, ten days after
the second operation. Echocardiography demonstrated
reduction of both mitral (+1/4) and aortic valve regurgita-
tion (+2/4), good left ventricle function, and no residual
gradient at the place of aortoplasty.

At 24-month-follow-up, the patient is asymptomatic,
normotensive, still on metoprolol. Repeated echocardiog-
raphy showed no further progression of aortic and mitral
regurgitation, and no signs of left ventricle function de-
terioration.

DISCUSSION

The association between coarctation and aortic dissection
has been described in early studies of the natural history
of the aortic coarctation [2]. However, reports of this con-
dition in pediatric population are extremely rare [3]. The
usual onset of dissection is the adolescent period rather
than childhood, and, to our knowledge, this is the young-
est patient presented with this life-threatening condition.
The most common predisposing factors in children are
connective tissue disorders as Marfans, Turners, and type
IV Ehlers-Danlos syndrome. These disorders usually have
clear physical stigmata. None of those stigmata were present
in the described case, our patient had been practicing water
polo actively. Nevertheless, Hatzaras et al. [4] reported that
grueling physical activity with severe emotional stress are
clear precipitating factors of acute dissection. Furthermore,
swimming has been reported to precipitate acute aortic dis-
section in the absence of any predisposing factors [5]. We
can speculate that the mentioned factors, alongside with
idiopathic dilatation and hypertension due to coarctation,
were the main etiological factors for dissection.

The repair of aortic dissection in the presence of coarc-
tation comprises a few difficulties: decision on the optimal
timing and sequence of the surgical repair, optimal surgical
exposure, and perfusion techniques. Several surgical op-
tions have been reported. Sampath et al. [6] first described
staged approach with initial aortoplasty followed by dis-
section repair. On the other hand, there is an opinion that
dissection repair as a lifesaving procedure takes precedence
over coarctation repair. The first single-stage repair was
described by Svensson [7] in 1994.

In the reported case we performed a two-stage strategy
with initial repair of dissection. Clearly, primary coarcta-
tion repair was not an option because the patient required
immediate repair of the acute dissection and relief of the
cardiac tamponade. Furthermore, giving the extreme rarity
of this condition, relatively low gradient over the coarcta-
tion, and unknown dissection duration time, we decided
to proceed with the two-stage strategy as a safer alterna-
tive. We were able to maintain adequate blood flow on
cardiopulmonary bypass through a single arterial cannula
thanks to well-developed collateral vessels and relatively
low gradient across coarctation. In the presence of non-
dilated aortic annulus, normal aortic sinuses, and func-
tional bicuspid valve, we decided not to replace the valve.

www.srpskiarhiv.rs ‘

193



194

Initial level of aortic and mitral regurgitation before coarc-
tation repair raised numerous doubts about that decision.
Fortunately, insufficiency of both mitral and aortic valve
were reduced after the aortoplasty, and in the follow-up
there has been no deterioration in the left ventricle func-
tion. We are aware that valve replacement will most likely
prove necessary. In the meantime, the patient will hope-
tully complete growth and will be spared from problems
related to anticoagulation therapy. One can speculate that
valve-sparing aortic root implantation with a vascular graft
would be a better solution, but this particular operation
on bicuspid valve remains challenging [8]. The mechanical
valve inserted into a composite graft is known for long-
term durability, but young patients are exposed to a long-
term risk of thromboembolism and oral anticoagulation.
One clear advantage of two-stage repair is “end-to-end”
aortoplasty, which is a far better solution for coarctation
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than extra-anatomical bypass grafting from the ascending
to descending aorta as a standard technique in a single-
stage procedures. One other option would be stenting of
coarctation — nevertheless, regarding the patient’s age, we
chose to give priority to surgery.

In summary, we successfully performed a two-stage re-
pair with the preservation of the aortic valve, replacement
of the ascending aorta with Dacron graft and “end-to-end”
aortoplasty for acute type I aortic dissection with coarcta-
tion. Further monitoring is mandatory for assessing the
fate of the native aortic valve.
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XupypwKo 36puiaBarbe y ABa akTa 12-roguwiber geTeTa ca AUCEKLMjoM
aHeypu3Mme acLeHAEHTHE aopTe yApYKeHe ca KoapKTaLujom aopTe

Bnagumup Munosanosuh', UpeHa Bynuhesuh', TatjaHa 3eueBuh', Munan hHykuh?, CnobogaH Vnuh? bpanko Mumnh?
'YHUBep3uTeTCKa fieyvja KNnHIKa, Operberbe negujatpujcke Kapauoxupypruje, beorpag Cp6uja;

YHusep3uTet y beorpagy, MeanunHckn Gakynret, beorpag, Cpbuja;

3YHuBep3uTeTcKa 6onHnua Jlectepa, Onerberbe neanjatpujcke Kapanoxupypruje, Jlectep, YjeautbeHo KparbescTso

CAXETAK

YBop KombrHaLmja akyTHe aopTHe AnceKLuje yapy»KeHe ca Ko-
apKTaLWjoM aopTe je BeoOMa peTKa y NeamjaTpujckoj nonynaumju.
Mpukas 6onecHnKa [leuak ctap 12 rogrHa, 63 aHamHecTny-
KWX nopAaTaka o Tpaymu, MprMibeH je 36or 60510Ba y rpyHOM
Kowwy. [lnjarHo3a akyTHe AnceKumje aHeypu3me acLieHAeHTHe
aopTe 1 aOPTHE KoapKTaLyje je nocTaB/beHa exokapanorpad-
CKM 1 noTBpheHa KommjyTepr3oBaHOM ToMorpadujom. YurrbeH
je XxuTaH XvpypLUKM 3aXBaT Yy BUAY peceKkLyije aHeypusme 1 cy-
npaKkopoHapHe yrpafre HeBanByNVPaHOT KOHAYyWTa Y3 npe-
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3epBauujy HaTUBHe aopTHe BanByne. HakoH Tora yuntbeHa je
aopTonnacTuka U3 nocteponatepanHe TopakoTomuje paau
36purbaBarba a0pTHe KoapKTaLjuje.

3aksbyyak EtanHo gBocTeneHo neyerbe 0BOr PETKOT KMBOTHO
yrpoxaajyher ctarba 06e36ehyje fobap ncxop. CauysaHa je Ha-
TMBHa aOpPTHa BasiBy/a 1 U36erHyTo eKCTPaaHaTOMCKO Npemo-
whasare aopTHe KoapKTauuje. HeonxogHo je garbe npaherbe
dyHKUMje aopTHe BanBsye.

KrbyuHe peun: aHeypu3Ma acLieHAEHTHe aopTe; AeLa; Koapk-
Tauuja aopte
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SUMMARY

Introduction Sarcoidosis is a systemic disease with a 90% predilection for the lungs, but any organ can
be involved. Gastric sarcoidosis may be a component of a generalized process, while isolated gastric

sarcoidosis is very rare.

Case Outline We describe a rare case of biopsy-proven gastric sarcoidosis in a 45-year-old woman with
pulmonary sarcoidosis in remission, and highlight the importance of gastroscopy and biopsy to confirm
the diagnosis. Her optimal response to anti-acid therapy required no alternate (glucocorticoid) therapy.
We briefly review the clinical, diagnostic, and therapeutic aspects of gastric sarcoidosis.

Conclusion Glucocorticoids remain the cornerstone of the sarcoidosis treatment, although it has been
insufficiently documented by clinical trials. The decision to treat sarcoid patients with systemic gluco-
corticoids is largely based upon the severity of symptoms. The anti-acid therapy may be an alternative

in milder cases, as demonstrated in our patient.

Keywords: sarcoidosis; stomach diseases; granuloma

INTRODUCTION

Sarcoidosis is a systemic disorder of uncer-
tain etiology, characterized by accumulation
of mononuclear inflammatory cells, followed
by the formation of non-caseating epithelioid
granulomas at the site of involvement. Sarcoid-
osis is localized in the lungs in more than 90%
of cases [1]. Gastrointestinal manifestations
excluding liver involvement (which occur in
40-70% of cases) are a rare form of extrapul-
monary sarcoidosis [2]. The stomach is the
most commonly affected organ in gastroin-
testinal sarcoidosis. It is estimated that gastric
sarcoidosis with the associated symptomatol-
ogy is observed in less than 1% of patients with
sarcoidosis [2]. However, it has been suggested
that sarcoid granulomas may be observed in
the stomach of as many as 10% of patients
with pulmonary manifestation of this disease
without causing any significant gastrointestinal
complaints [3]. Only 1% of the cases of a sys-
temic disease have symptomatic gastric involve-
ment [3]. An autopsy study of patients with sar-
coidosis, however, reported gastro-duodenal
involvement in 4-10% of the cases [2, 3].

CASE REPORT

A 45-year-old woman with pulmonary sarcoid-
osis in remission developed epigastric pain. The
diagnosis of pulmonary sarcoidosis (stage II)
without extrapulmonary disease manifestations
had been established ten years previously, when

Figure 1. Upper gastrointestinal endoscopy showing
mucosal erythema

she, complaining on exertional dyspnea, un-
derwent pulmonary and hilar lymph node bi-
opsy revealing non-caseating granulomas. Her
symptoms resolved with a six-month course
of systemic glucocorticoids. Over the last five-
month period, 10 years after the initial diagno-
sis of sarcoidosis, she developed intermittent
abdominal pain exacerbated by food and asso-
ciated with nausea, early satiety, anorexia, and
a slight weight loss. She had been examined by
a gastroenterologist. The physical examination
was remarkable for mild tenderness in the epi-
gastric region. Esophagogastroduodenoscopy
was performed, revealing a mucosal erythema
(Figure 1). Random biopsies were taken from
different sections of the stomach.

The histological examination of the biopsy
specimens from the gastric fundus and antrum
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Figure 2. Sarcoid granuloma in the gastric mucosa: a) H&E, x 20; b) Ziehl-Neelsen, x 20; c) PAS, x 20; d) Grocott,

x 20; e) Giemsa, X 10

showed non-necrotizing granulomas composed of epi-
thelioid cells and lymphocytes (Figure 2). Biopsy samples
were stained for Helicobacter pylori (Giemsa staining),
acid-fast bacilli (Ziehl-Neelsen staining), and fungi (PAS
and Grocott staining), and were all negative (Figure 2). The
acid-fast staining and culture of the gastric aspirate were
negative, as well as the serologic testing for Treponema.
Other laboratory analyses in the differential diagnosis were
negative as well.

After that, a total colonoscopy was performed providing
normal findings. Ultrasound of the upper abdomen and
abdominal computed tomography findings were also nor-
mal. The chest X-ray finding demonstrated no evidence of
hilar lymphadenopathy or lung lesions. Laboratory studies
at that time showed a normal complete blood count and no
elevation in either the erythrocyte sedimentation rate, or
the C-reactive protein (CRP) level. The serum and 24-hour
urine calcium levels, as well as the serum angiotensin-con-
verting enzyme (ACE) level were within reference ranges.
The ophthalmologic evaluation did not reveal any changes
characteristic of granulomatous inflammation.

With the former history of sarcoidosis, on the basis of
the clinical history, physical examination, and histological
findings, the diagnosis of gastric sarcoidosis was established.

A proton pump inhibitor was introduced and the pa-
tient had an alleviation of the symptoms in a few days. On
controls, the patient was free of symptoms. She had routine
follow-up gastroscopies and gastric mucosa biopsy sam-
pling regularly performed in six-month intervals. Biopsy
samples histopathology revealed persisting non-caseating
epithelioid cell granulomas. After one year, histopatho-
logical analysis did not reveal any changes in the gastric
mucosa (spontaneous or treatment-induced remission),
and medicamentous therapy was suspended. No recur-
rence of symptoms occurred in two years of monitoring.

‘ DOI: https://doi.org/10.2298/SARH160303048K

DISCUSSION

Among patients with sarcoidosis, the disease course is
highly variable, and thus patients may present with a wide
array of clinical manifestations and multiple non-specific
symptoms. Fatigue is an integral part of the clinical pic-
ture of sarcoidosis [4]. Sarcoidosis can involve any organ,
with pulmonary involvement being the most common one.
Gastric sarcoidosis may be a component of a generalized
process, while isolated gastric sarcoidosis is very rare. It
mainly affects the antrum of the stomach [5, 6].

Gastric sarcoidosis may not cause any significant symp-
toms. The clinical manifestation of gastric sarcoidosis var-
ies greatly and is obviously rather non-specific. Symptoms
of gastric sarcoidosis are due to granulomatous inflamma-
tion and associated fibrosis of the gastric wall. Epigastric
pain, emerging most commonly after meals, is the most
common symptom. Other symptoms are nausea, vomit-
ing, early satiety, anorexia, and weight loss [6, 7]. Com-
plications are also various, and include a delayed gastric
emptying, pyloric or duodenal obstruction, vitamin B12
deficiency, hematemesis and melena. Rarely, massive gas-
trointestinal bleeding occurs. The clinical symptoms of
gastric sarcoidosis often lead to misdiagnoses of malignant
or peptic disease [8].

Our case report is a warning that individuals with sar-
coidosis in remission are still at risk of other, unrelated
organ manifestations of the disease. In patients with a his-
tory of sarcoidosis, either active or in remission, presenting
with gastrointestinal symptoms, the possibility of gastric
sarcoidosis should be considered.

Gastroscopy, along with biopsy sampling, is essential
in establishing the diagnosis of gastric sarcoidosis. In as-
ymptomatic patients, the gastric mucosa may be normal
and therefore unjustifiably disregarded during endoscopy

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):195-198



Gastric sarcoidosis

[3, 7]. The upper endoscopy with biopsy sampling is piv-
otal to establish the definitive diagnosis, even with the
normal-looking mucosa. Mucosal ulcers with or without
erythema, thickened mucosa, polypoid/nodular lesions
(due to granulomas), diffuse infiltration of the mucosa
(appearing as linitis plastica) and fibrosis may be seen as
well. In gastric sarcoidosis, the following four principal
categories of lesions have been distinguished: subclinical
(usually asymptomatic and the most common), ulcerative,
infiltrative, and polypous [9].

The diagnosis of gastric sarcoidosis may be established
on the basis of the histopathological evaluation of biopsies
collected during endoscopy. It should be remembered that
endoscopic biopsies sometimes fail to identify sarcoid le-
sions, as the granulomas may be localized in the submu-
cosa and deeper layers of the gastric wall, not just in the
mucous membrane [9]. The diagnosis of gastric sarcoid-
osis is difficult without evidence of involvement of other
organs. Gastric sarcoidosis can mimic other gastrointes-
tinal diseases in presentation and its diagnosis requires
a proper interpretation of the obtained biopsy samples
as many other etiologies can present with non-caseating
granulomas. In the differential diagnosis, other granuloma-
tous gastritis should be considered, including Crohn’ dis-
ease, Whipple’s disease, tuberculosis, syphilis, reaction to
malignancy (sarcoid reactions in cancer) or foreign body,
peptic ulcer disease, gastric cancer, hypertrophic gastritis,
histoplasmosis, lymphoma, Langerhans cell histiocytosis,
and Ménétrier disease [9, 10]. Idiopathic granulomatous
gastritis is diagnosed when none of the aforementioned
conditions are identified [11]. However, the clinical rel-
evance of this entity is questionable [11].

Hilar lymphadenopathy with/without lesions in the
lungs may co-exist with, or precede the development of
sarcoid lesions in the gastrointestinal tract [12, 13, 14].
This was the case in our patient. Isolated gastric sarcoidosis
is very rare [9, 10].

Imaging studies are less useful, but barium studies are
sometimes used to document ulcerations, stenosis, mu-
cosal thickening, and loss of normal distensibility of the
stomach. Abdominal computed tomography scan can be
useful to assess the presence of hepatosplenomegaly or re-
gional and retroperitoneal lymph nodes in the case of con-
comitant extragastric sarcoidosis [5]. Functional imaging
with 8-F-fluorodeoxyglucose positron-emission tomog-
raphy and computed tomography (FDG-PET-CT) have
proved very sensitive to assess the inflammatory activity
in sarcoidosis. Imaging studies are useful initially to assess
the extent of the disease and guide the biopsy, or later to
follow the response to the treatment. In gastric sarcoid-
osis, however, FDG-PET scan is limited by the variable
physiologic uptake of the gastric mucosa [5]. Our patient
refused FDG-PET-CT.

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):195-198

There are no specific laboratory features in gastric sarcoid-
osis. Inflammatory markers such as CRP, erythrocyte sedi-
mentation rate, and gammaglobulins can be found elevated.
The serum ACE elevation is neither sensitive nor specific for
extrapulmonary sarcoidosis. Other laboratory tests are used
only to assist in ruling out alternative diagnoses [6].

There are no available clinical trials on the therapeu-
tic management of gastric sarcoidosis, which is therefore
mostly derived from the experience in pulmonary sarcoid-
osis [5]. The treatment of gastric sarcoidosis depends on
symptoms — that is on both the severity and the extent of
the disease [5, 15, 16]. Asymptomatic patients do not need
any specific therapy [16]. In a mild disease, the anti-acid
therapy with proton pump inhibitors can be attempted,
since a response has been reported in some cases [3]. The
optimal duration of the treatment with proton pump in-
hibitors is unknown [5, 10, 12]. The treatment with proton
pump inhibitors relieved digestive symptoms, although a
control biopsy of the gastric mucosa revealed persistence
of non-caseating granulomas. The role of glucocorticoids
in the treatment of gastric sarcoidosis is unclear. Systemic
glucocorticoids ameliorated symptoms and induced the
clinical disease remission, demonstrating the usefulness
of the drug in treating two thirds (66%) of patients with
gastric sarcoidosis [17]. Clinical improvement is not al-
ways aligned with the resolution of pathological lesions
[6]. Oral prednisolone 20-40 mg per day is recommended
with a gradual tapering regimen [9]. The optimal dura-
tion is unknown, but a minimum of 6-12 months seems
reasonable [7, 17]. Glucocorticoids have been used alone,
or in combination with proton pump inhibitors [3]. Still,
further studies aimed at assessing the efficacy of gluco-
corticoids and proton pump inhibitors in treating patients
with gastric sarcoidosis are needed. Our patient, who had
moderate symptoms and mild changes in the gastric mu-
cosa and no significant other organ involvement, did not
receive glucocorticoids because she achieved an optimal
response to anti-acid therapy.

In cases of contraindicated corticosteroid treatment,
corticosteroid-resistant symptoms or need for a cortico-
steroid-sparing therapy, alternative agents (such as metho-
trexate, azathioprine, infliximab, hydroxychloroquine or
chlorambucil) have been used, alone or in combination
with corticosteroids [5, 17].

A surgery might be useful in rare cases when there is a
severe gastric lumen narrowing, pyloric or duodenal ob-
struction, or massive hemorrhage [18].

Patients with longstanding gastric sarcoidosis may in-
volve various degrees of fibrosis of the gastric wall. Other
patients recover spontaneously. Gastric cancer associated
with gastric sarcoidosis has hardly been reported [18]. This
is why repeated gastroscopies and biopsies of the gastric
mucosa were performed in our patient.
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CeetnaHa Kawwkosuh-Jleunh'?, Buoneta ByunHnh#, Munana Marbkosuh'?, burbaHa Kykuh?®

"MHcTuTyT 33 nnyhHe 6onectn BojeoguHe, Cpemcka Kamenuua, Cpbuja;

2Ynneepautet y Hosom Cagy, Meguuutckm dpakyntet, Hosu Cag, Cpbuja;

*Knunnukm yeHTap Cpbuje, KnuHuka 3a nynmonorujy, beorpag, Cpbuja;
*YHnBep3uTeT y beorpagy, MegnumHckmn dakyntert, beorpag, Cpbuja;

SWHcTuTyT 33 oHKonorujy BojsoauHe, Cpemcka Kameruua, Cpbuja

CAXETAK

YBop CapKkownpo3a je cctemMcko obosbetbe Koje kop 90% 60-
necHUKa 3axsaTta nnyha, maga 6uno Koju opraH moxe 6uTK
3axBaheH oBom 6onewhy. Capkongosa »esnyLa Moxe 6uTH
CacTaBHY €0 reHepany3oBaHe 60NeCTy, a 130/10BaHa CapKo-
1A03a XenyLa je Bpno peTka.

Mpukas 6onecHnka Onucanu cMo peaak ciyyaj capkonpose
xenyLa noTepheH 6uoncujom Kog 6onecHuLe ctape 45 rogrHa
ca capkovpo3om niyha y pemucuju. Ykasanu cMo Ha 3Hauaj
ractpockonuje u 6roncuje 3a noTBpAy AnjarHo3e. OnTManaH
O[roBOP Ha aHTaLMAHY Tepanujy Huje 3axTeBao NPYIMeHyY a-
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TepHaTuBHe (FMNKOKOPTUKOoMAHE) Tepanuje. VI3HeT je KpaTak
nperneg KNMHUYKKX, [UjarHOCTUYKUX U TePaNUjCKUX acrnekata
capKowvao3e xenyLa.

3aKksbyyvak [yKOKOPTMKOMAW Cy OCHOBa Tepanuje CapKkouaose,
WO, MeBYTVM, HYije Yy MOTMYHOCTYM [OKa3aHO KIMHUYKUM UCTU-
TmBabyMa. OpnyKa o neyerby CapKkonpo3e NPUMEHOM CUCTEM-
CKUX MINKOKOPTMKOMAA YTNIaBHOM Ce 3aCHMBA Ha TeXNHW CUMI-
TOMa. AHTaLuAHa Tepanuja Moxe 61Ty anTepHaTBa Kog 6nare
capKovao3e XenyLa, Kao LUTO je MPuKa3aHo y Hallem cyyajy.

Kbequ peun: Capkongosa; 6onectn Xenyua; rpaHysiom
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Anti-vaccinationists and their arguments in the
Balkan countries that share the same language
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SUMMARY

The objective has been an analysis of anti-vaccination situation in the language-related Balkan countries.
Mass and organized opposition to vaccination in this part of the world is a relatively recent phenomenon.
It has been an offshoot of the respective ideas from the West, associated with New Ageism, postmodern-
ism, and similar worldviews, but particularly beefed up by MMR (measles, mumps, and rubella) vaccine
fearin the late 1990s. The four key local leaders from four countries have been selected to represent the
whole diversity of the Balkan anti-vaccination scene. Each of them exerts his/her influence throughout
the region. The result is that vaccination coverage has substantially decreased in many areas. Outbreaks
of vaccine-preventable diseases that have to follow sooner or later would eventually, at least temporarily,
bring a blow to the credibility of anti-vaccinationists. We already witnessed such a trend in Bosnia and
Herzegovina where vaccines were not readily available during the Bosnian wars in 1990s. As a result, major
epidemics of measles, mumps, and rubella recently took place all over the country. A dynamic balance
between the influence of anti-vaccination movement and the incidence of diseases, characterized by an
inverse relationship (the more damaging impact of vaccine opponents on public health, the more cases

of diseases, and vice versa) has been a pattern that health services have to deal with.
Keywords: anti-vaccinationists; vaccination; the Balkans

INTRODUCTION

Resistance to mandatory vaccination was never
a major issue in the countries that comprised
the former Yugoslavia. Some uneasiness was
observed among urban parents in 1947, when
mandatory BCG vaccination of schoolchildren
had been introduced. The reason for obstruc-
tion was a memory to the Luebeck tragedy in
1929/1930, when 72 babies died due to the use
of a virulent strain of B. tuberculosis [1]. There
were no riots (the system was too autocratic
to allow any form of disobedience), but some
parents tried to keep their children at home
on the day of vaccination. Health authorities
solved the problem by repeated unannounced
visits to school premises.

The author’s intention was to portrait key
opponents to vaccination in the centrally po-
sitioned Balkan countries, their general views,
attitudes to vaccination, motives for engage-
ment, and arguments.

REGIONAL COOPERATION
OF ANTI-VACCINATIONISTS

Anti-vaccination (antivax) movement is a re-
cent phenomenon in the Balkan countries. It
swept over from the West, sharing the same
triggers and similar manifestations. The key is-
sue has been a fear of MMR (measles, mumps,
and rubella) vaccine after the well-known

Lancet article [2]. New Ageism, postmodern-
istic hype with a relativistic attitude to any (in-
cluding scientific) truth, and an enthusiastic
embracement of “natural” products found a
fertile soil in the Balkans. In addition, reliance
on the internet as a source of information and a
wide use of electronic social networking made
anti-vaccinationists (antivaxers) much more
efficient in imposing their messages to the pub-
lic as compared to rigid and sluggish medical
services.

The 1990s wars left emotional scars and
fairly tense relations between the nations that
once comprised Yugoslavia. An amazing fact,
however, is an excellent cooperation of the re-
gional antivaxers. Thus, in 2013, a right wing
Serbian Cristian Orthodox site Vaseljenska TV
(http://www.vaseljenska.com/) took over from
its Croatian counterpart news on Bosnia that
read, “Bosnian activist reveals dark secrets of
UNICEF, WHO and Bill Gates ... and efforts
needed for not forgetting 2,249 small graves”
[3]. The implication was that all infant deaths
(2,249) over a period were due to vaccina-
tion. The concerned Bosnian activist denied
the wording, but maintained that some of the
children might have been victims of vaccina-
tion (Ms. J. Savi¢ — written communication).
Witnessing to quite a number of such examples
of efficient collaboration between nations, this
author referred to the once most popular so-
cialist slogan and gave a title to one of his lec-
tures “Brotherhood-unity of antivaccinists” [4].
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More recently, a major Serbian antivax group, Citizens’
Initiative for Non-Mandatory Vaccination [5], organized
meetings in Novi Sad and Belgrade, on May 26 and 27,
2016, respectively, and three key speakers were from
Croatia (L. Gajski, . Rus$inovi¢ Sunara) and Slovenia (P.
Verbi¢). Another invited Croat (S. Sladoljev) apologized
for not being able to attend, and a chairperson of the most
influential Bosnian antivax group (J. Savi¢) was duly pres-
ent. Official medical organizations do not have such an
intensive collaboration.

PROMINENT ANTIVAXERS

Any better known regional antivaxer builds up his/her
reputation by “original” worldview of yet unknown health
threats, covered international plots against human race,
“neglected” individual rights, etc. A variety of approaches
may be illustrated by presenting one example from each
of the four neighboring countries.

The most influential antivaxer in the region is a general
practitioner Sladana Velkov [6]. Though Macedonia-born,
she used to spend most of her time in Serbia, spreading
her “missionary” activities as far to the West as Slovenia.
Velkov studied for 17-18 years, spent a short time as a
doctor and then was left without the license. Her CV is
greatly forged and her ideas are strikingly bizarre. Velkov
believes in the spontaneous evolution (bacteria develop in
our bodies), denies existence of AIDS, considers rabies a
non-contagious disease, and claims that cancer, multiple
sclerosis, and many other diseases should be treated by
sunbathing (she also believes in a “theory” that the Sun is
cold, though it transfers “vital orgone energy”).

According to her, chemtrails contain biorobots that be-
have as parasites upon being inhaled. Furthermore, shoes
are allegedly the most destructive invention in the human
history since rubber soles somehow prevent crucial trans-
fer of electrons. This blockade is important since diseases
are caused by vibrations (common cold occurs at 58 Hz,
candidiasis at 55 Hz, and cancer at 42 Hz).

Along with such a wide range of irrational statements,
Velkov perceives vaccines as a major evil. Her assessments
that vaccines are a biological weapon and the most dan-
gerous practice in the history of classical medicine made
her the antivax icon of the Balkans. Her destructive role
against regional public health is reflected by the fact that
the number of her followers reaches several dozen thou-
sands on Facebook alone. Velkov’s recent recommenda-
tion that autistic children should be treated with a toxic
chlorine dioxide (one bottle of the solution costs €15-30)
rose police interest [7, 8]. Since then, her activity outside
of Macedonia appears to be less conspicuous.

Upon being sent to an early retirement three decades
ago, Serbian dentist Todor Jovanovi¢ “invented” AIDS
cure. The business developed extremely well, people
rushed to his “pharmacy,” and he extended indications
for his allegedly miracle drugs, Todoxin and Torexin, to
the prevention and cure of cancer and variety of other
conditions [9, 10].
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In a strange and logically hardly explainable way, absur-
dities that Todor has been claiming seem to only beef up
his popularity. He allegedly made free of AIDS the basket-
ball player Magic Johnson, King Zulu’s grandchildren, as
well as many nobilities. His imaginary successes (“96-98%
cure rate”) were demonstrated in a two-digit number of
his private clinics scattered over three continents, includ-
ing the East (Bethesda, MD, Washington, D.C.) and the
West (Los Angeles, CA) Coast of the USA. This unlicensed
dentist (of course, without USMLE and any chance to treat
medical patients) impresses people by pretending to have
been granted 100 million dollars by the US authorities.

From a common sense point of view, much more seri-
ous is his inclination to the conspiracy theories. Thus, eu-
genicists established an association for the reduction of the
world population, and therefore “the cause of leprosy was
composed only for well-defined unwanted populations.”
Furthermore, “the top management of Torlak” (a leading
regional producer of vaccines and sera) developed a polio
vaccine which caused breast cancer in 61% of women. Why
did they do it? Well, they were “promised the Nobel Prize”
if they “punished curious Serbs” (by the way, Torlak is a
Serbian company). A shipment was somehow directed to
Brazil, but Brazilians were clever enough to refuse mass
vaccination.

Along the same mindset is this gifted story-teller’s com-
plaint for being deprived of Nobel Prize himself. It is true
that he never published any contribution to science, but
instead, he created “a distinct scheme of life development.”
Unfortunately, some evil people pushed his creation aside.

Inconsistency is one of his hallmarks. Thus, he “dis-
covered” two mutually exclusive events — one that HIV
does not exist, and the other one that Americans secretly
introduced this virus to Africa in 1975, while being unable,
due to some undisclosed reasons, to drop an atomic bomb.

As time passed by, Todor’s popularity grew and even
the fairly reputable regional daily Politika, the oldest in
the Balkans, published an interview with him [11]. State-
ments he gave (“sleeping is a waste of time,” all diseases are
“absolutely” curable, etc.) made it clear that it was a covert
paid advertisement. Generally speaking, his boasting is
so far removed from reality that he would deserve only
despise and pity, if his influence had not taken regional
proportions. Many doctors are desperate when approached
by terminally ill Todor’s patients.

Ms. Jagoda Savi¢ chairs the Association of the Parents of
Severely Ill Children in Bosnia and Herzegovina [12]. She
is a sociologist and tries to respect scientific standards. Her
tight with the Bosnian medical community has two main
aspects: a) too high expectations in terms of meticulously
maintained documentation for a healthcare system of a
developing country, and b) a suspicious attitude towards
available evidence both at global and local levels.

She requested that all “infants’ deaths without explana-
tion” be reconsidered since 2000 onwards. Savi¢ referred
to SIDS, but actually had in mind children who developed
severe unwanted manifestations following vaccination [13].
Her emphasis was in particular on 137 infants whose cause
of death was labelled “unknown” or “unexplained” [14]. In
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a rhetorical way, she points that “2,249 small graves appeal
to the conscience of forensic pathologists and require an
answer if a human life is for them a valuable orientation”
[14]. Her Association offered free translation of all neces-
sary documentation into English to the parents, as well as
mailing this material to the US Vaccine Adverse Events
Reporting System, or VAERS for short [13]. Within less
than a month, 30 reports were sent to VAERS [15].

Some controversies were raised by Savi¢’s “Report your
own pediatrician” initiative [16], allegedly designed to iden-
tify departures from proper practice and thus to improve
the services. All eight initially reported cases, both from the
Federation of Bosnia and Herzegovina and the Republic of
Srpska, were presented as victims of vaccination.

Savi¢ bitterly opposed the practice of administering
separately DTPr and HiB vaccines instead of pentavalent
ones. She implied that many serious adverse reactions were
associated with simultaneous application of two vaccines
provided by different producers and requested clarifica-
tion from GlaxoSmithKline, with a pending request pre-
pared for Sanofi-Aventis [17]. It is apparently much more
comfortable to administer a single pentavalent vaccine,
but international experience implies that Savic’s fear is not
based on facts.

A major regional concern arose when two small chil-
dren, from Lukavac and Doboj, Bosnia and Herzegovina,
purportedly passed away due to vaccination [18]. A Bel-
grade’s expert, whose comment was taken as the final truth,
left room for such an interpretation in an email (J. Savi¢
— written communication).

Among many other reasons for friction, the most bit-
ter conflict between J. Savi¢ and medical establishment
(UNICEF Bosnia and Herzegovina, Prof. M. Zubcevi¢, etc.)
concerns subacute sclerosing panencephalitis (SSPE). Due
to irregular and/or absent MMR vaccination during the
stormy 1990s, Prof. Zub¢evi¢ diagnosed 14 SSPE cases.
On the other hand, J. Savi¢ tries to demonstrate that at
least some of these children developed SSPE due to vac-
cination, rather than after natural infection. Her doubts
are not substantiated by the scientific literature. However,
based on ELISA and genotyping testing, she took Bosnian
authorities to court on March 26, 2016.

Dr. Djula Rusinovi¢ Sunara is an MSc in surgery, but
her professional interest is medical law. She established
and chaired the Croatian Association for Promotion of
Patients’ Rights. Sunara’s points of view are presented in
her book Why Am I Involved in Politics, where she develops
the idea of agathocracy (rule for the common cause) [19].
She argues for two strategic tracks: a) promotion of hu-
man rights through patients’ rights, thus building a better
healthcare system, and b) promotion of family values by
the affirmation of mothers and children.

In her biography, Sunara explains that in this book she
“talks about the need to foster different kinds of democ-
racy, since the existing ones are perceived as being full of
corruption” [20]. She also revealed that in 2001 “she re-
mained unemployed due to pervasive political corruption,
direct discrimination, and her personal religious attitudes
and non-party beliefs” [19, 20].
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Sunara might have been a victim of political persecu-
tion, but her points of view are fairly radical indeed. One
should appreciate her critics of an alienated healthcare
system that applies both to Croatia as well as the whole
region. On the other hand, her perceived mutually exclu-
sive roles and duties of individual vs. community doctors
are hardly acceptable. According to this rigid and con-
frontational division, an individual doctor is exclusively
concerned with the interest of his/her patient and must
not care about public health, while a community doctor
may advise only his/her colleagues, but neither parents,
nor politicians. Consequently, community doctors should
not be allowed to suggest mandatory vaccination (Dj. R.
Sunara - personal communication).

Sunara interprets the Convention on the Rights of the
Child in her own way [21]. She ignores the responsibil-
ity of parents, community, and the government to protect
children’s rights, including the right to grow up healthy,
reducing it instead only to the right to health care, that
may be consumed or not. This standpoint departs from
the ruling of the Constitutional Court of Croatia that the
right of a child to health is above the right of parents to
make a (wrong) choice [22].

She argues that health is a state, rather than a matter of
rights, and that no reason, including community interest,
may justify “sacrificing” the children. In her interpretation,
“nowadays it would not be excusable to run Mengele-style
experiments” and, consequently, “no one could prove the
benefits of vaccination.“ She somehow misses the world-
wide standard practice of vaccine safety and efficacy testing
according to the highest ethical norms.

There are better known anti-vaccinationists in Croatia
(L. Tomljanovi¢, S. Sladoljev, L. Gajski), but Sunara ap-
pears to exert more powerful influence in the neighboring
countries. The reason is her activity in international orga-
nizations for medical law (she served as a vice-president of
one of such global bodies). From this position, she involves
local medical law experts in antivax movement.

ANTIVAXERS’ MOTIVES

A vast majority of people who do not vaccinate their chil-
dren are victims of misinformation. They are overwhelmed
by contradictory interpretation of data and do not know
whom to trust. In Scandinavian countries, a parent who
challenged a pediatrician’s motives on professional or
ethical grounds would be considered psychopathic. In
this part of the world, however, people have been so fre-
quently cheated and betrayed by officials and countrymen
alike, that they do not take as granted anyone’s sincerity
any more.

The role of community leaders, above all medical doc-
tors, is critical at this point. They are the ones who dictate
vaccination policy. Some of them, pediatricians in particu-
lar, are not enthusiastic about vaccination because the risk
of epidemics of vaccine-preventable diseases has been, at
least until recently, fairly low (except in Bosnia and Her-
zegovina). They have never seen a case of poliomyelitis,
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tetanus of a newborn, diphtheria, and similar conditions.
Instead, they, as well as parents, are annoyed by occasional
postvaccinal reactions of children. Doctors’ lives are easier
if they simply do not encourage parents to bring their chil-
dren for vaccination. This policy may pay off when mass
immunity exceeds 90-95%. However, since there are more
and more such “smart” doctors, population immunity goes
down and dire consequences of such a shortsighted ap-
proach may be ahead.

Doctors who had experienced some problems with
their children’s health frequently blame vaccination for
their ordeal. In such a case, arguments are irrelevant. An
otolaryngology professor from Zagreb was “99% con-
vinced” that a vaccine caused his daughter’s encephalitis.
He was shown his own notes that excluded any possible
cause—effect relationship. He admitted that handwriting
was his, but commented that what he wrote at the time
of his daughter’s hospitalization was apparently wrong. A
professor of pediatrics from Belgrade strongly believes that
MMR vaccine has been responsible for his son’s autism.
As a pulmonologist, he favors pneumococcus vaccine, but
resists to acknowledge plenty of studies on the lack of as-
sociation between MMR vaccine and autism.

Manipulators may be easily recognized because they of-
fer their “miracle” medicaments instead of vaccines. Close
to them are sociopaths. Some have strange preconceived
ideas, while others do their best to escape anonymity by
any means. The last group is a mixture of religious fanatics,
people obsessed with rigidly perceived human rights and
freedoms, xenophobes, followers of conspiracy theories, etc.

It is frequently difficult to classify an antivaxer into a
single group. Thus, an associate professor of pediatrics
from Belgrade had a preconceived idea that diphtheria
vaccine led to leukemia [23]. The whole concept was so
baseless that it experienced a devastating critic [24] and
was never seriously considered. The author, however, kept
repeating the same absurdities in low-esteemed media over
a period of years [25]. Media attention pushed him further,
even to claim that most viruses, including measles and in-
fluenza, are beneficial, with an “argument” that God would
not sent us influenza virus each year if it were something
harmful [25, 26].

ANTIVAXERS’ ARGUMENTS

The most widespread and stubbornly maintained urban
legend is that MMR vaccine leads to autism. Scientific ar-
guments on the lack of any causal relation between the two
events simply do not touch the skeptics’ mind frame [27].

Another traditionally used argument is that vaccines
contain mercury. Toxic mercury compounds, such as
methyl mercury, are than considered, instead of much
less toxic ethyl mercury that used to be added to formulas
in the past. There is nowadays hardly any example in the
whole region that infants and toddlers are exposed to any
amount of mercury.

People are also frightened by a variety of other sub-
stances, as a rule present in minute, negligible concentra-
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tions, sometimes lower than in human milk or other food
that infants consume. Manipulation with statistical data
is antivaxers’ favorite means of impressing people. Thus,
absolute numbers are used to compare vaccinated and
non-vaccinated children affected in an outbreak, ignoring
the fact that most children (in some examples over 95%)
have been vaccinated. If a proper approach were applied, it
would be obvious that the proportion of diseased children
in the two groups differed 10-20 times, i.e., that vaccina-
tion had an impressive protective effect.

Another way to frighten parents is to refer to the US
passive surveillance data (VAERS). It is a system where any
event that followed vaccination is reported, either related
to this intervention or not. This data repository only serves
for sorting out if there is any cause—effect relationship in
each individual case (overwhelmingly, it is absent).

VAERS is sometimes used (and exploited by antivaxers)
as a data source for listing possible unwanted events in
instructions for using vaccines. This way, pharmaceutical
companies are on safe ground, because they could not be
blamed for hiding any side effect, even if it is non-existent
or might appear in less than one in a million cases.

Suggestions that childhood contagious diseases should
not be prevented because they provide better immunity
as compared to vaccines could only be seriously consid-
ered if such diseases were not leading to human suffer-
ing, permanent impairment, or even death. This line of
reasoning leads some opponents of vaccination close to
the condemned theory of racial hygiene.

It is nowadays a hype to argue in favor of free choice as
a human right. It may be an argument for non-contagious
conditions, but for effective prevention of infectious diseas-
es it is mandatory to achieve a high level of herd immunity.
Antivaxers raise a question: “How can my unvaccinated
child jeopardize other (assumingly vaccinated) children
in a community?” Firstly, some children have been spared
of vaccination due to medical reasons (permanent con-
traindications), and secondly, a vaccine may not provide
100% protection. An adequate post-vaccinal immunity
may not develop at all or induced resistance may wane
quicker than expected.

In this presentation we ignore suspicions that vaccines
are a biological weapon designed to reduce human popu-
lation, means for introduction of chips into humans in
order to subjugate them, and similar absurdities offensive
to common sense. A recent phenomenon that should be
mentioned, however, is Vladimir Putin’s role in revealing
putative Western plots by use of vaccination [28].

THE FUTURE OF THE ANTIVAX MOVEMENT

Anti-vaccinationists exist almost as long as the vaccination
[29]. Their influence fades away after major epidemics.
This process is going on nowadays in the West, after re-
duced comprehensiveness of vaccination in the previous
decade and consequent outbreaks of measles and whoop-
ing cough. The same sequence of events may be expected
in the Balkans.
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CONCLUSION

Mass opposition to vaccination has taken place only re-
cently and almost simultaneously in the Central Balkan
countries. Values that local anti-vaccinationists argue for,
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Radovanovi¢ Z.

AHTUBAKLMHANUCTM U HbUXOBM apryMeHTH y 6asKaHCKMM 3eM/bama Koje nosesyje

UCTU je3UK

3opaH PagoBaHoBuh

Akapemuja MeanLMHCKIX Hayka, Cpricko nekapcko apywTeo, beorpag, Cpbuja

CAXETAK

Linsb papa je aHanu3a aHTVBaKLMHaNHe cuTyauuje y je3nykm no-
Be3aHUM 6anKaHCK1M 3emsbama. Y TOM fiefny CBETa je MacoOBHO 1
OpraH130BaHO NPOTMBIbEHE BaKLIMHALMjN PeNaTUBHO CKOpa-
WK peHomeH. Mocnepnua je wirperba ogroBapajyhux naeja
Ca 3anafa, NoBe3aHuXx ca ,hbyejLIn3MOM’, MOCTMOLAEPHM3MOM 1
CNMYHMM NOTNEeAMMA Ha CBET, @ HAPOUNTO OCHAKEHMX CTPAXOM
on MMP (mane 6orutse, 3ayLuke, pybeona) BakLMHe of Kpaja
1990-1x. OpabpaHe cy 1 feTarbHUje NpuKasaHe YyeTrpy Bogehe
NOKaIHe NIMYHOCTU 13 YETUPU 3eMibe, Kako b1 penpeseHToBase
CBY Pa3HOMNMKOCT BankaHCKe aHTVBaKLHanHe no3opHuLe. CBaka
O[] tbUX BPLUM CBOj YTULIA] Y LIENIOM PernoHy. PesynTar je 3HaTHM
naf obyxBaTa BaKLMHaLjOM y MHOTM Noapyyjuma. Enngemuje
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BaKLMHaMa cripeurByix 601ecTu, Koje npe uinv KacHuje Mopajy aa
ycnepe, 6ap npuepemeHo he 3aaatv yaapaL, aHTMBaKLMHanMCT-
ma. Beh cmo cBefioum TakBor TpeHaa y BocHu 1 XepuerosuHy, rae
BaKLHe H1cy 6une nako foctynHe 1990-1x ToKoMm rpahaHckor
pata. Mocnepaye ce orneaajy y BENMKMM enuaemMujama Mmaamx
6orutba, 3ayllaka 1 pybeore Koje cy 3axBaTusie oBy 3emsby. [n-
HaMVYHa paBHOTeXa MehyyTuLaja aHTMBaKLMHAIHOT MOKpeTa 1
VHUMAeHUMje oboneBatba, ONyeHa y 00pHYTOj cpa3mepy (LTo
je Behe WTeTHO AejcTBO MPOTMBHYIKA BaKLMHaLVje Ha HAPOJHO
3[paBsbe, BLLE je 060N1eBatba), PeAcTaB/ba NPobaem ca Kojum
3ApaBCcTBEHa cyx6a Mopa fAa ce cyoyasa.

KrbyuHe peun: aHTUBaKLMHANMCTK; BakumMHauuja; bankaH
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CURRENT TOPIC/ AKTYEJIHA TEMA

INVITED COMMENTARY / KOMEHTAP MO NMNO31BY

Anti-vaccinationists

In Online First issue of the Serbian Archives of
Medicine, Radovanovi¢ [1] reviewed the anti-
vaccination movement in the Balkan region.
The anti-vaccinationists in the region were es-
pecially active since the 1990s and their ability
to spread misinformation about “harmful, toxic
and lethal” effects of vaccines has increased in
the past decade.

Although the anti-vaccination movement
has been present since the first vaccines were
introduced, little of the old quasi-arguments or
statements about harmful effects of vaccines
has changed. In the United Kingdom, the Vac-
cination Act of 1840 provided free vaccination
for the poor and outlawed “inoculation,” which
at that time meant “variolation,” inoculation of
smallpox material [2]. The Vaccination Act of
1853 made vaccination compulsory for all in-
fants in the first three months of life and made
defaulting parents liable to a fine or imprison-
ment. However, the founding of Anti-Vaccina-
tion League in the same year provided the first
established movement against immunization.
Then, a large number of anti-vaccination tracts,
books, and journals such as the Anti-Vaccinator
(founded in 1869), the National Anti-Compul-
sory Vaccination Reporter (1874), and the Vac-
cination Inquirer (1879) were published [3]. As
a consequence, the majority of the population
began to refuse vaccination. In 1872, vaccina-
tion rates in Stockholm decreased to 40%, and
in 1874 a major epidemic affected the city and
led to widespread vaccination and an end to
further epidemics. Anti-vaccination activities
in the United States led to a decrease of immu-
nization rates and subsequently to epidemics
of small pox.
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These 19th century readings can be easily
compared with modern anti-vaccine web-based
statements on the internet. Rogers and Pilgrim
gave probably the best definition: anti-vaccina-
tion movement encompasses a wide range of
individuals, from a few who express conspiracy
theories, to educated, well informed consum-
ers of health care, who often have a complex
rationale for their beliefs, related to a “mixture
of world views held about the environment,
healing, holism... and a critical reading of the
scientific and alternative literature” [4, 5].

In this issue, an author concluded that epi-
demics of vaccine-preventable disease will, at
least temporarily, reduce the influence of the
anti-vaccination movement on the general
population [1].

Today, the key role against anti-vaccination
is played by the primary-care pediatrician, who
can reassure parents that vaccines are safe and
effective, and that usual adverse events are mild/
transient and common, while serious events are
extremely rare (e.g. anaphylaxis after immuniza-
tion 1/1,000,000 of vaccine doses). Pediatricians
could also reassure parents that almost all state-
ments about vaccines found on the internet are
not scientific or proved by medical, controlled
studies. It may be useful to remind parents that
stories of people whose children suffered seri-
ous diseases that could have been prevented by
vaccination also exist on the internet.

Srdan Pagi¢

Professor of Pediatrics

“Dr Vukan Cupi¢” Institute for Health
Protection of Mother and Child of Serbia
University of Belgrade, School of Medicine
Serbia
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PRO MEMORIA

Forty years of the Academy of Medical Sciences of
the Serbian Medical Society

Recently, a gathering in tribute to forty years
of the Academy of Medical Sciences (AMS) as
a constitutive part of the Serbian Medical Soci-
ety (SMS) was held at the Serbian Academy of
Sciences and Arts. This was an opportunity to
review its establishment, basic principles, and
results (Figure 1).

The AMS is an integral part of the SMS, and
was officially established in 1976. The SMS
was founded in 1872 as one of the first medical
societies in Europe. For 145 years now it has
been serving as the basic professional society
in medicine and dentistry for generations of
medical practitioners. It has been a place for
extensive communication, exchange of experi-
ence in practice, and new scientific contribu-
tions over the years, which all contributed to
the development of healthcare services and
medical standards in Serbia. After the Second
World War, gradually, with the increased num-
ber of medical doctors educated in Serbia and
new health services, the number of specialized
sections in the SMS grew, in order to deal with
the ever-increasing amount of information in
medical practice and science. The idea that an
academy of medical sciences should be formed
was discussed at a broad level in medical cen-
ters and the Association of Medical Societies
in the former Yugoslavia in 1960s, but a united
academy was never formed. Within the SMS, an
initiative council was formed to establish basic
principles for the Medical Academy (MA). At
the assembly of the SMS held on December 15,
1976, the MA was officially formed [1]. The first
members were introduced and elected accord-
ing to the SMS Statutory decision and its high
criteria. In 1977, as a substructure of the MA,
scientific groups were formed and named Sci-
entific Group for Surgery, Scientific Group for
Internal Medicine, and Scientific Group for Pre-
ventive Medicine. Multidisciplinary Scientific
Group was formed in 1994, and later, in 1999,
it was linked to the Scientific Group for Preven-
tive Medicine, forming the Scientific Group for
Preventive and Multidisciplinary Medicine. In
the same year, at the Assembly of the MA, new
constitutive parts were formed in Vojvodina and
Nis. The Medical Academy changed its name
to Academy of Medical Sciences of the Serbian
Medical Society in 2000 [2, 3].

Figure 1. Logo of the Academy of Medical Sciences

Members of the AMS may be regular, as-
sociate, honorary, and foreign. Election criteria
are similar to those for the Serbian Academy
of Sciences and Arts. The overall number of
members at present is 298, out of which 132
members are regular, 79 associate, 61 honorary,
and 26 foreign, which is around 1% of the total
number of SMS members (Figure 2).

The basic principles of AMS activities are
determined in Article 10 of the SMS Statutory
proposals as stated below:

The Academy shall perform the following
tasks and works in realization of professional
and scientific research work of the Society:

— It shall monitor and encourage the devel-
opment of scientific work of basic, devel-
opmental and applied research in all fields
of scientific-research work that are of in-
terest for medicine and dentistry;

— It shall perform continuous education of
physicians from its scope of work;

— It shall popularize and help the applica-
tion of the scientific work results within
the medicine and dentistry group;

— In the scope of its scientific programs, it
shall make and propose the standards for
accomplishment of the newest achievements
in the field of medicine and dentistry;

— It shall perform the public influence in the
field of science promotion and the adop-
tion of new standards of general interest;
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Figure 2. Diploma of the Academy of Medical Sciences

— In the scope of its activity it shall establish the coop-
eration with other relevant institutions and authorities
to which it shall propose standards for introduction of
the scientific research results into practice;

— It shall make proposals for harmonization of educa-
tional curricula, scientific and professional training
in medicine and dentistry;

— It shall cooperate with other agencies and institu-
tions at home and abroad to facilitate faster and easier
implementation of the scientific and research results
into practice

— It shall achieve affiliation with other related academies
in the region and abroad.

The activities of the AMS and operational issues are
closely regulated by the Rule of Procedure accepted by the
Assembly of the AMS and approved by the Presidency of
the SMS.

During the past 40 years, the activities of the AMS in-
cluded the organization of 858 scientific and professional
events, which encouraged the development of scientific
research, its implementation in practice, and education in
every area of medicine.
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The AMS is also engaged in publishing activities and it
possesses a library of 484 books and 81 special issues which
were published by the AMS or donated by its members.
Special publishing activities include editing books with
content of presentations held at scientific conferences.
These editions are evaluated by the AMS Editorial Board,
as well as by independent reviewers.

Annual information on the entire scope of activities,
members, retorts, and plans for the next year has been
regularly published since 2001. This appears to be useful
for keeping all the members well informed. The website
about the AMS is incorporated into the web presentation
of the SMS. Activities of the AMS and its bodies are public
and open to public media.

The aim of AMS activities has been continuously
achieved by the enthusiastic approach of its members over
the years. We are looking forward to continuous contribu-
tion of the AMS to the basic values of the SMS, not only as a
professional but also a cultural value of the Serbian society.

Professor Pavle Milenkovi¢, MD, PhD
President of the AMS

3. Dukanovi¢ Lj, gl. urednik. Biografije dugogodisnjih ¢lanova
Akademije medicinskih nauka Srpskog lekarskog drustva. Beograd:
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NMACMO YPEAHWKY / LETTER TO THE EDITOR

Antivakcinalisti i njihovi argumenti u balkanskim

zemljama

Postovani urednice,

U elektronskom izdanju naseg ¢asopisa ,,Srp-
ski arhiv za celokupno lekarstvo® sa interesova-
njem sam procitao priloge o antivakcinalistima
uglednih prof. Zorana Radovanovica [1] i prof.
Srdana Pasica [2]. Bavedi se mnogo godina
ovom temom, Zelim da dam svoj komentar.
Cilj autora je bio da predstavi klju¢ne an-
tivakcinaliste Centralnog Balkana, njihove
stavove u odnosu na imunizaciju, motive i ar-
gumente. Kako su navedeni stavovi i ponasanja
dostupni opstoj javnosti, predstavljaju odgova-
raju¢u osnovu za jednu opisnu analizu. Podaci,
stavovi i ,argumenti“ koji se analiziraju dostu-
pni su preko sajtova na internetu, snimaka sa
Jutjuba, medijski su objavljeni kroz razne tek-
stove i intervjue, a koriste se podaci i iz direktne
komunikacije. Citirane su bizarne preporuke
koje su bile dostupne preko drustvenih mreza.
Ukazano je na neta¢nosti, brojna besmislena
objasnjenja i iracionalnosti, ukljuc¢ujuci i izjave
nekih od antivakcinalista da su ,,izle¢ili“ neke
poznate licnosti od AIDSa odnosno da je po-
trebno ,,leciti“ vakcinisane sa hlor-dioksidom
... Oslikavanjem li¢nosti antivakcinalista u jed-
nom slucaju prikazana je i oslonjenost na teo-
rije zavere kada je uz niz drugih preterivanja,
navodno menadzment poznatog domaceg pro-
izvodaca vakcina ,,trebalo da dobije Nobelovu
nagradu za proizvodnju vakcine protiv deéje
paralize koja je izazivala rak dojke kod 61%
zena“ da bi se kaznili ,,radoznali Srbi‘.
Posebno su prikazana uticajna udruzenja i
njihovi predsednici koja imaju antivakcinal-
ne stavove i aktivno se bore protiv aktuelnih
stavova nau¢ne medicine o imunizaciji, kao
i protiv obavezne imunizacije. Predsednik
,»Udruzenja roditelja tesko bolesne dece BiH®
predstavljena je kao osoba koja pokusava da,
kao sociolog, u okviru nau¢nih standarda ude u
sukob sa medicinskom zajednicom, ali se uka-
zuje na to da ima preterana ocekivanja o vrlo
pedantno ¢uvanoj medicinskoj dokumentaciji
za jednu zemlju u razvoju, kao i da ispoljava
veliku sumnji¢avost u odnosu na dostupne
dokaze bilo na lokalnom ili globalnom nivou.
Na retoricki na¢in ona tvrdi da je potrebno da
se svi slucajevi neobjasnjene smrti novoroden-

¢adi u periodu posle 2000. godine preispitaju
i,,stavlja ih na savest forenzickim patolozima
postavljajudi pitanje da li ljudski zivot za njih
predstavlja vrednost®. Njeno udruzenje nudilo
je pomo¢ u prijavljivanju nezeljenih reakcija
posle vakcinacije, pa je pokrenula inicijativu
,»Prijavi svog pedijatra, nakon ¢ega su navodno
osam prijavljenih slucajeva bile zrtve vakcina-
cije. Najogorceniji sukob bio je u odnosu na
pojavu subakutnog skleroziraju¢eg panence-
falitisa (SSPE) kod 14 pacijenata, posle teskih
90-ih godina, kada je snabdevenost vakcinama
bila znacajno poremecena, a ovo udruzenje i
njen predsednik povezivalo je ove slucajeve sa
vakcinacijom.

Predsednica Hrvatskog udruzenja za pro-
mociju prava pacijenata je kao hirurg poseban
interes profesionalno razvila u odnosu na me-
dicinske zakone. Svoje stavove prikazuje u knjizi
»Zasto sam u politici?“ Vladavinu dobrog vidi
kroz promovisanje ljudskih prava i prava pa-
cijenata gradeci tako bolji zdravstveni sistem
kao i kroz promovisanje vrednosti porodice i
afirmaciju majke i deteta. Njeni stavovi vezani
za javno zdravlje i Konvenciju o pravu deteta su
da ,,nikakav razlog uklju¢ujudi i interes zajed-
nice ne moze da opravda “Zrtvovanje’ deteta i
eksperimente po ugledu na Mengeleove oglede™
jer ,niko ne moze da potvrdi koristi od vakcina-
cije. Takvi stavovi su suprotni od videnja vlada-
juceg Ustavnog suda Hrvatske. Njena shvatanja
su da se lekari dele na li¢ne i one koji rade za
zajednicu odnosno javno zdravlje, smatrajuci da
lekari u javnom zdravlju mogu samo da savetuju
i preporucuju imunizaciju lekarima koji rade
sa pacijentima, a ne roditeljima. U Hrvatskoj
postoje i drugi antivakcinalisti, ali je uticaj ovog
drustva i njene predsednice najvedi.

Naglasen je poguban uticaj koje su sve na-
vedene aktivnosti imale po javno zdravlje i
kolika je $tetnost po drustvo njihov uticaj koji
se vidi kroz viSe desetina hiljada pratilaca na
drustvenim mrezama. Aktivnosti navedenih
antivakcinalista i njihovi stavovi povezuju se
sa padom obuhvata imunizacijom u regionu i
povecanom incidencijom obolevanja od bolesti
koje se mogu spreciti vakcinacijom. Ukazujudi
na dobru saradnju koju predstavnici antivakci-
nalnog pokreta odrzavaju u regionu, pomenut
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je i organizovan skup ,,Gradanske inicijative za neobaveznu
imunizaciju“ u Beogradu i Novom Sadu 26. i 27. maja 2016,
na koji su pozvani istaknuti antivakcinalisti iz Hrvatske,
Slovenije i Bosne i Hercegovine.

Medu ,,argumentima®“ antivakcinalista dominantna je
tvrdoglava urbana legenda da MMR vakcina izaziva auti-
zam uprkos brojnim nau¢nim dokazima koji to osporavaju,
zatim da vakcine sadrze Zivu kao i niz drugih navodno
Stetnih supstanci. Manipulacija statistickim podacima je
najomiljeniji na¢in pokusaja impresioniranja sagovornika
direknim poredenjem obolevanja kod vakcinisanih i ne-
vakcinisanih u apsolutnim brojevima, ne uzimaju¢i u obzir
obuhvacenost imunizacijom. Drugi nac¢in zastrasivanja
je koris¢enje podataka iz VAERS (Vaccine Adverse Event
Reporting System) pasivnog nadzora, pri ¢emu se lista re-
gistrovanih nezeljenih dogadaja vremenski povezanih sa
vakcinacijom koristi kao ,,dokaz“ o nezeljenim reakcijama
uzro¢no-posledi¢no povezanih sa vakcinacijom.

LITERATURA

1. Radovanovi¢ Z. Anti-vaccinationists and their arguments in the
Balkan countries that share the same language. Srp Arh Celok Lek.
2017; Online First: February 28, 2017; (00):46-46. [DOI: https://doi.
org/10.2298/SARH161214046R]

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):208-209
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zemljama istog govornog podrucja na Balkanu. Iste vred-
nosti, argumente i motive ovi antivakcinalisti imaju kao
i njihovi partneri sa Zapada. Jednom ustanovljen pokret
nece lako da izbledi. Medutim, epidemije bolesti koje se
sprecavaju vakcinacijama smanjice uticaj ovog pokreta na
opstu populaciju.

Rad i njegovo publikovanje daju zna¢ajan doprinos
u rasvetljavanju antivakcinalnog pokreta. Rad obraduje
aktuelnu temu i predstavlja jedinstveno i znacajno istorij-
sko svedocenje vezano za pojavu antivakcinalnih stavova i
njihovih protagonista sa istog govornog podrucja zemalja
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IIpe mogHOmema pyKonuca YpeJHNIITBY YaCONM-
ca ,CpIicku apxuB 3a IeTOKYITHO TeKapcTBo“ (CA)
CBU ayTOpM Tpeba ga mpounTajy YIryTcTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe morpe6ue
nHpopMaIyje 0 MUCakby ¥ NPUIIPEMU Pajia y CKIafy ca
cTaHgapanMa Jacommca. Beoma je BaxxHo ma ayropu npu-
npeMe paj MpemMa JaTM IPONo3UIjaMa, jep YKOTUKO
pyxomuc He 6yzae yckmaheH c oBuM 3axTeBuMa, YpegHm-
mTBO he omIOXUTH WIK OROUTH HEroBO IyOMIKOBabe.
PapoBu o6jaBbenn y CA ce He XOHOpapuury. 3a WIaHKe
koju he ce o6jaButu y CA, camom nonyzmom paga Cpn-
CKOM apXMBY CBHM ayTOPU pajia IpeHoCe CBOja ayTop-
CKa IIpaBa Ha U3gaBaya yacomuca — CpICKO TeKapcKo
APYLITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pajoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeNMOCTU UM Ae/IOM, HUTU
npuxBahenu 3a o6jaBpuBame. CA 06jaB/byje pajoBe Ha
€HITIECKOM U CPIICKOM je3NKy. 360r 607be JOCTYIMHOCTI
u Behe IMTHPaHOCTY TIperopydyje ce ayTopuMa Aa pa-
IIoBe CBUX OO/MMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnenehe kaTeropuje pagosa: yBOGHUIIN,
OpUTVHaNMHY (HayYHM U CTPYYHU) PaflOBM, MeTaaHa N -
3e, IpeIJIeNHNU PafiOBY, IPETXOfHA U KPaTKa CaoIlIITerba,
InprKasy 60NeCHNKA U CIydajeBa, CIMKe U3 KIMHNIKe
MeIIHe, BUe0-4IaHIIM, PAfIOBH 3a IIPAKCY, aKTyeTHe
TeMe, PafIOBY M3 UCTOPYje MeIVIIIHE U je3UKa MeVIVHE,
JIMYHY CTaBOBY, HAPY4eHNU KOMEHTapH, MIICMa YPEeNHNKY,
IpYKa3y KibUTa ¥ Apyru npunosyu. OpUruHamiHy pagoBy,
IpeTXOJHA I KpaTKa CaoIllITea U MpuKasu 60ecHnKa
U CrydajeBa MyOIMKYjy ce MCK/bY4IMBO Ha €HITIECKOM je-
3UKY, a OCTaJIe BPCTe pajjoBa ce MOTy ITyOIMKOBaTH U Ha
CPIICKOM je3MKy CaMo II0 OfTyLu YpeqHuImTBa. Pagosn ce
YBeK I0CTaB/bajy ca Ca’KeTKOM Ha €HITIECKOM M CPIICKOM
jesuky (y ckmomy camor pykormuca). TekcT pafa Kynjatu y
mporpamy 3a o6pany texcra Word, pontom Times New
Roman n BemmauHoM croBa 12 tagaka (12 pt). Ce yetupu
MapruHe IOJeCUTH Ha 25 mm, BeINYINHY CTPaHMI[e Ha
¢dopmar A4, a TEKCT KYIIATU C ABOCTPYKUM IIPOPEoM,
JIeBUM MOpaBHAbEM U YBIa4eHheM CBAaKOT Iacyca 3a 10
mm, 6e3 nepemwa peun (xudenanuje). He kopucturu ta-
GynmaTope 1 y3acToIIHe IIpa3He KapakTepe (CIejcose) pafu
HopaBHama TeKCTa, Beh anaTke 3a KOHTPO/TY IIOpaBHama
Ha newypy u Toolbars. 3a Ipenasak Ha HOBY CTPaHy Jo-
KYMEHTa He KOPUCTUTHU HU3 ,eHTepa, Beh MCK/by4nBO
onuyjy Page Break. Iloce cBakor 3HaKa MHTepIYHKIIMje
CTaBUTM CaMo jeflaH Mpa3aH KapakTep. AKO ce y TEeKCTY
KOPMCTe CIelVjamH 3HaIM (CuMO0IN ), KOPpUCTUTU HOHT
Symbol. ITogauu o KopuiheHoj IUTepaTypy y TEKCTY 03-
HavaBajy ce apalckyuM 6pojeBrMa y yITTaCTUM 3arpaja-
Ma — HIIp. [1, 2], ¥ TO pefocIeoM KOjuM Ce I0jaB/byjy y
TekcTy. CTpaHuUIle HyMEPUCATH PEIOM Y IOHEM IeCHOM
YTy, TIOYeB Off HaCIOBHE CTPaHe.

I1py nucamy TeKCTa Ha eHITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3anuKor cTaugapna American English u xopuct-
TU KPaTKe 1 jacHe pedeHuIie. 3a HasyBe IEKOBa KOPUCTUTH
VICK/bYYMBO reHepydKa uMeHa. Ypehain (amaparu) ce 03-

HavaBajy GpabpuyKkuM Ha3MBMMA, @ UMe U MECTO IPON3-
Bobhaua Tpeba HaBecTN y 06/1MM 3arpagamMa. YKOIUKO ce
Y TEKCTY KOPMCTe O3HaKe KOje CY CIIOj coBa 1 6pojesa,
IIpeLV3HO HamucaTy 6poj KOji ce jaB/ba Y CYIIepCKPUITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rean (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OGHOCHO JOKTOPC-
Ke JjucepTanyje, Wi je ypabeH y OKBUpY HaydqHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
TekcTa. Takobe, yKONMKO je paji IpeTXOAHO CAOIIITEH Ha
HEKOM CTPYYHOM CAaCTaHKY, HABECTV 3BAaHMYaH Ha3UB CKY-
Ia, MeCTO U BpeMe OfipyKaBarba, /ja /M je pajj U Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMji HACTIOB U/IM Ca’KETaK).

KIMHNYKA NCTPAKMBAIBA. Knuanyka uctpa-
KUBama ce fe@UHNITY Kao MCTPaXXMBamba yTHUIaja jef-
HOT M/IM BUIIE CPeJiCTaBa MM Mepa Ha MCXOf 37ipaBiba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TOCTIENHeM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pykonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba [ja cafipke U3jaBy y BUAY MUCAaHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a Y CKTay ¢ Xe/lCHHIITKOM
TeK/mapanujoM 1 ofo6peme HaJIeXKHOT eTUIKOT off6opa
7la ce MCTPpaKMBabe MOXKe U3BECTH I J1a je OHO Y CKIIafy C
IpaBHNM CTaHAapAMMa. EkcriepumenTanHa ncTpaxupama
Ha XyYMaHOM MaTepyjajly U MCIMTHBaba BPIIeHa Ha )KUBO-
THIbaMa Tpeba fia cafip>ke U3jaBy eTUIKOT 0f60pa yCTaHo-
Be 11 Tpeba fla Cy Y caIllaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomc ce npu-
JIaXKe IOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBakoM Moryhem
CyKoOy MHTepeca NN BeroBOM OfICYCTBY. 3a IoflaTHe
MHpOpMaIje 0 Pa3TMINTUM BPCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnily CBETCKOT yApYKerma
ypenHuKa MeguuHCcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
3uBOM ,,IlonuTuka usjase o cykoby unHTepeca®

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctso. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/BLHO Y Pafly Ha PYKOIICY
KaKo 61 MOTao Ja IIpey3Me OITOBOPHOCT 32 IIe/IOKyIIaH
TEKCT U pe3y/ITaTe U3HeceHe y pajy. AyTOPCTBO ce 3a-
CHMBA CaMO Ha: 6MITHOM JOTIIPMHOCY KOHIETIjI pajia,
Tobujary pesynTara WM aHaIM3YU VM TyMaderby pesynTaTa;
IJIAaHMParby PYKOIIMCA MY FeT0BOj KPUTUYKO) PEBU3UU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Barby Bepsyje PyKOIMca KOjy ce IPUIIpeMa 3a IITaMIlarbe.

AyTopu Tpeba fa IpUIoKe OINC JOIPUHOCA MOjeINHATHO
3a CBAaKOT KoayTopa y OKBUPY obpaciia Submission Letter.
DuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HaJI7Tefjambe MCTPaXIBadKe IPpyIe caMit 1o cebu He MOTy
orpasfiaTy ayTopcTBO. CBM IPYIM KOjU CY JONIPUHENN
U3DaIM Dala, a KOiM HIUCY ayTODM DVKOINCA, Tpebano
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6 a Oyny HaBefleH! y 3aXBaHULM C OIJICOM IbYIXOBOT
TOIIPMHOCA Pafy, HApaBHO, y3 MICAHU NIPJMCTaHAK.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHnum pykommca
Tpeba HaBecTu cnefehe: HacnoB paza 6e3 ckpahennua;
TIPEIIOT KPaTKOT HAac/lIoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBMa; 3BaHIYaH
HAa3MB YCTAHOBA y KOjIMa ayTOPM pajie, MECTO 1 p>KaBy
(pemocmenoM Koju ofiroBapa MHAEKCMPaHUM OpojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe I TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca v uMejI agpecy
ayTopa 3aJy>KeHOT 3a KOPECTIOH/ICeHIINjY.

CAJKETAK. Y3 opuruHaaim paj, IpeTXOfHO U KPaTKO
CaoIIITebe, MeTaaHaN3Y, IPeTIe]] INTepaType, IpUKas3
cnyd4aja (6onmecHuKa), paji U3 UCTOpUje MeUIIVHe, aKTyesI-
HY TeMy, paji 3a PyOPMKY je3VK MeIUIIHE U Paj 3a IPaKCy,
Ha JIPYTOj 110 ey CTPaHUIIM JOKYMeHTa Tpeba MpUIoXKN-
TY caXKeTak paja obuma 100-250 peun. 3a opurnHamHe
pajioBe, TPETXOfHO M KPATKO CAOTIITE e, MeTaaHa/N3e I
IpereffHe pafoBe, CaXeTak Tpeba ja uMa crnegehy cTpyk-
Typy: YBoz/Lnm, Metopie, Pesynrary, 3ax/bydak; cBaku
Of1 HaBeJIeHUX CeTMeHaTa IMCaTy Kao MocebaH Iacyc Koju
nounmbe 6onosaHoM peun. HaBecTn HajBaXkHUje pesynTa-
Te (HyMepIiKe BPEHOCTI) CTATUCTIIKE aHAIM3e V1 HIBO
3HaYajHOCTH. 3aK/by4aK He CMe OMTH yomuITeH, Beh Mopa
OUTY IMPEKTHO TTOBE3aH Ca pe3yaTaTiMa pajia. 3a mpukase
6orecHiKa caxeTak Tpeba fa uma cenehe nenose: Ysox (y
HIOCTIeMIEb0j PedeHNIIV HaBeCTH Inb), [1prkas 6omecHuKa,
3ak/bydak; cerMeHTe Takobe ImicaTy Kao rmoce6aH macyc
KOjJ TI04MEbe 60MI0BAaHOM pedlt. 3a 0CTajle THIIOBE pajioBa
Ca)keTaK HeMa IOCeOHY CTPYKTYPY.

K/bYYHE PEYMN. Vcnon CakeTKa HaBeCT! Of, TPU [0
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy peuy U3 HAC/IOBa, a KIbY4He peun Tpeba fa 6yny
perneBaHTHe VI ONMCHe. Y U360py K/byIHMX pedn KO-
puctutn Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ HA CPIICKM JE3MK. Ha Tpehoj o peny ctpa-
HUIIM JOKYMEHTa IIPMIOKUTU HACTOB pajia Ha CPIICKOM
jesMKy, IIyHa MMeHa ¥ IIpe3uMeHa ayTopa (6e3 TuTyna) uH-
IleKcupaHa OpojeByMa, 3BaHIYaH Ha3VB YCTAHOBA Y KOjH-
Ma ayTopy pafe, MecTo 1 Apxasy. Ha cremehoj — ueTBpToj
0 pefly — CTPAaHUIM JOKYMEHTa MPUIOKUTH CasKeTaK
(100-250 peun) ¢ k/byIHUM pednma (3-6), 1 TO 3a pagoBe
y KojuMa je o6aBe3aH caXKeTak Ha eHITIeCKoM jesuKky. [TpeBop
I0jMOBa 13 CTpaHe MTeparype Tpeba fa byme y AyXy cp-
cKor jesyka. CBe CTpaHe peun MV CHHTAarMe 3a Koje IoCToju
oxiroBapajyhe yme y HalleM je3syKy 3aMEHUTY TUM Ha3VBOM.

YKOMHUKO je paj] y IIeoCTI Ha CPIICKOM je3UKY (HIIp. paj 13
HCTOPMje MeUIVIHE, je3Ka MeULIVHE U fp.), TOTPpe6HO
je mpeBecTy HasuBe mpuora (rabena, rpadyuKoHa, Cu-
Ka, CXeMa) YKO/IMKO VX MMa, LIe/IOKYIIHI TEKCT Y 1bJIMa I
JIeTeHJTy Ha eHIIecKH jesuk. CaxkeTKe 1 pajjoBe KOjI Cy ¥
LIe/IOCTY Ha CPIICKOM jesuKy ayTopu u3 Cpbuje Tpeba fa
iy hupunnmom.

CTPYKTYPA PAJTA. CBy 10ffHAC/IOBY Ce IMIIY BETUKIAM
MacHMM crioBuMa (607). OpuruHanHu paj, MeTaaHaIu-
3a, TIPETXOMfHO I KPAaTKO CAOMIITemhe 06aBesHo Tpeba a
uMajy cnenehe nmogHacmose: Ysop (LInm pasia HaBecTn Kao
HOCTIe Y ITacyc YBopa), Metopie paga, Pesynraryu, [Jucky-
cuja, 3ak/bydak, JIuteparypa. [lpernen mureparype unHe:
YBop, ogroBapajyhu mogHacnosy, 3akpydak, JInteparypa.
[TpBouMeHOBaHY ayTOp MeTaaHa/M3e U IperjIefHOT pajia
Mopa fia Haejle 6ap TeT ayTonurara (Kao ayTop JMIu Koay-
TOp) pajioBa ITyOIMKOBAHMX Y YaCOIMCUMA C PEIIEH3UjOM.
KoayTopu, ykonuko ux uMa, MOpajy fia HaBexy 6ap jeman
ayTOIMTAT pajioBa Takohe MyOMMKOBAaHNX Y YaCOMVCH-
Ma ¢ pereHsujom. ITpukas cmydaja nnm 6omecHuKa dnHe:
YBop (Llwp pajja HaBecTH Kao MOC/IeAbY Iacyc YBozaa),
ITpukas 6omecHuka, [luckycuja, JInteparypa. He Tpeba
KOPMCTUTHU UMeHa 00JIeCHIKa, MHUIUjale, HUTY OpojeBe
uctopuja 60mecTy, HApOUUTO y MAycTpanyjama. Ilpukasu
6omecHNKa He CMejy MMaTH BUIIe Off TIeT ayTOpa.

ITpuiore (taberne, rpaduKoHe, CIMKe UTJ.) HOCTaBUTU Ha
Kpaj PYKOIINCAa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu npusor. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme paga sa my6-
NUKOBame.

CKPAREHMIE. KoprctuTn camMo Kazia je HEOIIXOJHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKIUX jeIUberba, Ofl-
HOCHO HasuBe Koju Cy Kao ckpaheHnrie Beh mpenosHat/bu-
Bu (crangappHe ckpahenure, xao unp. [JHK, cuna, X1B,
ATTI). 3a cBaKy cKkpaheHnIy IyH TepMyH Tpeba HaBeCTH
PV IPBOM HaBODemY y TEKCTY, CeM aKo Hije CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatn kopuitheme ckpaheHNIa y CaXKeTKY, a/ii aKO
CY HEOIIXOfIHe, CBaKy cKpaheHNIly 06jacHUTY IpU IPBOM
HaBoDhemy y TeKCTY.

JEOVIMATHU BPOJEBIL. Y TeKcTy pajia Ha €HITIECKOM
jesuky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JeluManHe OpojeBe MUcaTy ca TadkoM (Hip. 12.5
* 3.8), a y TEKCTy Ha CPIICKOM je3MKY ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeKMHY U 3aIIpe-
MIHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), murap — ) Wy BUXOBUM JeTo-
BuMa. Temmeparypy uspaxasaru y cterennMa Iensujyca
(°C), xomuMHy cymncTaHie y Monuma (mol), a mputucax
KpBM y MUIMMeTpPMMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTOMONIKNX, KTMHIYIKNX ¥ OMOXeMMjCKIX
Mepera HaBOJWUTHU Y METPUIKOM CUCTeMy IpeMa Meby-
HapoRHOM cucTeMy jepuuuna (SI).

OBVIM PAJTOBA. IlenoxynHu pyKonuc pafa — Koju 91He
HAC/IOBHA CTPaHa, CaXKeTaK, TeKCT pajia, CIMCaK IUTepa-
Type, CBY TIPUIO3M, OFHOCHO TIOTIIVICK 3a FUX U JIETeHIa
(tabere, cnuke, rpadUKOHN, CXeMe, LIPTEXM), HACTTOBHA
CTpaHa M Ca’KeTaK Ha CPIICKOM je3VKy — MOpa M3HOCHTH 3a
OPUTMHAITHY Pajl, IPETXOIHO U KPAaTKO CAOIIIITEbe, Paj] 13
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MCTOpMje MeguLyHe 1 npere aureparype 1o 5.000 peun,
a 3a TIpyKa3 60JTeCHNKa, paf] 3a IPAKCY, eYKAaTUBHM WIaHaK
U paf 3a pyOpUKY ,,Jesuk MepuuyHe™ 1o 3.000 peuns; pafgoBu
3a ocTajle pybpuke Mory mmaTu Hajeuure 1.500 peun.
Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utH y popma-
Ty avi, mp4(flv). Y mpBom kanpy ¢umma Mopa ce HaBeCTH:
y HagHac/oBy CpIICKM apXUB 3a 1[e/IOKYIIHO JIEKapCTBO,
HaC/IOB Paja, Ipe3MeHa ¥ MIHULIMja/Ii IMEHA U CPefIIber
C7I0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspange. Y
IPYTOM KaJpy MOpa OMTY YCHUMIbEH TeKCT pajia y BULY
arcrpakxTa jio 350 peun. Y nocnenmeM Kapy Gpumma Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMATerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pasose foc-
TaBUTH: TOCEOHO TEKCT y BUAY ancTpakTa (o 350 peun),
jemny dororpadujy Kkao mnycrpanyjy npukasa, usjaBy
MOTIIMCaHY Off CBET TEXHIIKOT 0cob/ba fla ce ofipndy ay-
TOPCKUX ITpaBa y KOPUCT ayTopa paja.

ITPVIJIO3M PALTY cy ta6erne, cuke (¢otorpaduje, up-
TEXU, CXeMe, IpadUKOHM) ¥ BUEO-IPUIO3NL.

TABEJIE. Caxa Taberna Tpeba ga Oyge cama 10 ceby Tako
pasympuBa. Hacios Tpeba oTkynaru nsHap taberne, a
objammema uctoy we. Tabene ce 03HaUaBajy apanCKuM
6pojeBuMa IpeMa pefocieny HaBohema y Tekcry. Taberne
L[pTaTy UCK/bY4IMBO y porpamy Word, kpo3s menn Table-
Insert-Table, y3 neduHucame TayHor 6poja KOIOHa U pe-
moBa koju he unmHNTH Mpexy Taberne. [lecHNM KIMKOM Ha
munry — nomohy onuuja Merge Cells u Split Cells — criaja-
T, offHOCHO Aenmutu hemuje. Kymatn gponrtom Times New
Roman, Benn4aunoM croBa 12 pt, ¢ jeFHOCTPYKUM IIpope-
foM u 6e3 yBradema Tekcra. Kopumhene ckpahenure y
Tabem Tpeba 06jacCHUTH Y JIETeHY VICIIOF, Taberte.

YKONUKO je PyKOMIIC Ha CPIICKOM je3UKY, IIPUIOKUTI Ha-
3uBe Tabena U JIeTeHAy Ha 06a jesuka. Takobe, y jenny
Tabery, y okBupy ncre henuje, yHeTI 1 TeKCT Ha CPIICKOM
U TEKCT Ha eHITIECKOM je3UKy (HMKaKO He IPaBUTH JBe
Taberte ca gBa jesukal).

CJIMKE. Cnuke cy cBu 06muiy rpadpmyKkmux Ipuaora u
Kao ,,cmnke“ y CA ce 06jaBipyjy pororpaduje, uprexu,
cxeMe 1 rpadukonn. CnyKe 03HaYaBajy ce apancKuM
6pojeBrMa IpeMa pefiocieny HaBobema y TekcTy. ITpumajy
ce MCK/bY4uBO gurnrante pororpaduje (pHo-6eme nam
y 60ju) pesonynuje Hajmame 300 dpi u popmara 3ammca
tiff wnm jpg (Mare, MyTHe U C/IVIKe JIOLIeT KBaauTeTa Hehe
ce MpuXBATaTH 3a MTaMIame!). YKONIMKo ayTopy He MO-
ceflyjy WAy HUCY Y MOTyhHOCTH [la foCTaBe AMIMTaTHe
¢dororpacduje, oHIa OpUIMHATIHE CIMKe Tpeba CKeHUpaTh
y pesonynuju 300 dpi m'y opUrMHaIHO] BEMNYMHNA. YKO-
JIMKO je paji HeOIXOHO MIYCTPOBATH Ca BUIIE CIMKA, ¥
pany he ux 6uti 06jaB/BeHO HEKOMKO, a ocTase he 61ty
y e-Bep3uju wiaHka kao PowerPoint npeseHTanuja (cBaka
CMKa MOpa OUTH HyMepyCaHa ¥ IMaTy JIETeH]TY).

Bupneo-npunosu (unycrpanuje pasa) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buseo-
IpyKasa y e-M3hamy 1 06jaB/beHa y ITaMIIaHOM M3/IabY.

YKONMKO je pyKOIIMC Ha CPIICKOM je3UKY, IPUIOKUTY Ha-
3UBe C/IUKa J JIETeH/Ty Ha 00a je3nka.

Cruke ce y cBecI MOTY ITaMIaTH y 60ju, anu JofaTHe
TPOILIKOBE IITaMIIe CHOCE ayTOPH.

I'PAOUKOHMU. I'paduxonu tpebda na 6yny ypabenu u
moctaB/beHu y mporpamy Excel, ma 6u ce Bupnene nparehe
BpefHOCTY pacnopehene no henujama. Vcre rpadukone
npexonuparu u'y Word-oB TOKyMeHT, IZie ce TpapVKOHN
03HauYaBajy apalcKuM OpojeBuMa IpemMa pefocieny Ha-
Bobhema y Tekcty. CBM mofaIiu Ha TpadMKOHY KyIjajy ce
y doury Times New Roman. Kopuirhene ckpahenuie Ha
rpadukony Tpeba 06jacHUTH Y JIeTeHAM UCIIOf rpadUKOHa.
Y mraMmaHoj Bep3uju YIaHKa BepoBaTHMje je la Tpadu-
KoH Hehe 6uTy mwTamial y 6oju, Te je 60/pe usberaBaTn
kopuurhemwe 60ja y rpadMKOHMMA, MU UX KOPUCTUTH
PasmIYNTOr MHTEH3NUTETA.

YKONMKO je pyKOIIIC Ha CPIICKOM je3UKY, HPUIOXKUTY Ha-
3uBe rpadUKOHa U JIeTeH/y Ha 00a jesuka.

CXEME (LIPTEJKW). Llprexxu u cxeMe ce JOCTaB/bajy y
jpg wim tiff dopmary. Cxeme ce MOTY IIPTaTH 1 y IPOTpa-
my CorelDraw v Adobe Illustrator (mporpamu 3a pag
ca BeKTOpuMa, KpuBaMa). CBU IOfallM Ha CXeMM KYIIajy
ce y ¢poury Times New Roman, BenmudnHa ciosa 10 pt.
Kopuurhene ckpahennrie Ha cxemu Tpe6a objacHUTH Y
JIeTeH IV VICTIOL CXeMe.

YKONMKO je pyKOIIIC Ha CPIICKOM je3UKY, HPUIOXKUTY Ha-
3UBe CXeMa I JIeTeH/Ty Ha 006a je3MKa.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOjy Cy IOIPH-
HeJN CTBapamy pajia a He MCIYhaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e30ehyjy TexHUUKy 1mo-
Moh, ToMoh y nncamy pajia My pyKoBOJie Ofie/beeM Koje
06e36ehyje omury noppuky. GuHaHCKjCKa M MaTepyjaHa
nomoh, y 06/IMKy CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, IeKOBa U ipyro, Tpeba Takobe fja Oyzie HaBe#eHa.

JIMTEPATYPA. Cnucax pedepeHIy je OATOBOPHOCT ay-
TOpa, a HUTUPAHY WIaHIM Tpeba fja Oymy Tako MpUCTy-
MavHM YnTaolMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gopebeHa) u PMID 6poj yxo-
JIMKO je WiIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM apanckuM 6pojeBrmMa
npema pefocneny HaBobhema y TekcTy. bpoj pedepen-
11 He 6u Tpebao fa 6yzne Behn op 30, ocum y nperneny
JIUTEpaType, Y KojeM je Z03BO/beHO fia ux 6yme fo 50, a
y MeTaaHanusu fo 100. bpoj unTupanux opuruHaaHuX
panoBa Mopa 6uTu HajMame 80% of YKyIHOT 6poja pe-
(depeHI, ONHOCHO 6POj INUTUPAHNX KIbUTA, OITIaB/ba ¥
KIbJTaMa 1 ITpeTTIeHIX WiaHaka Mambyu off 20%. YKOIMKO
ce nomahe MoHOrpadcke nybaMKayje u YWIaHIM MOTY
yBpCTUTI Y pedepeHIie, ay TOpH Cy Ty KHM fia UX LIUTHUPA]y.
Behnna nytupannx Hay4HUX WiaHaka He 61 Tpebaso ga
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6yne cTapuja op et rogyHa. Huje osBo/beHO IIMTHpambe
arcTpakaTa. YKONMKO je 6MTHO KOMEHTapICaTH pesynTaTe
KOjJ1 Cy ITyOIIMKOBaHM CaMO Y BUY alICTPAKTa, HEOIIXOIHO
je To HaBeCTM y CaMOM TeKCTY paja. Pedepenrie uranaka
Koju cy mpuxBaheHn 3a IITaMITy, a1 jOLI HUCY 00jaBbe-
HU, Tpeba 03HAYNTH ca in press Vi IPUIOXKNUTHU JOKA3 O
IpUXBaTaby pajia 3a o6jaBbuBambe.

Pedepenue ce nutnpajy mpema BankysepckoMm ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMeVILIMHCKUM YaCOIMCUMa), KOjU je YCIIOCTaBIO
MebhyHapogHy KOMIUTET ypeJHIMKA MEIUIIMHCKIX 9aco-
mca (http://www.icmje.org), unju popmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX IyO/IMKa-
nyja. [Tpumepu HaBobewa nmybnukanyja (WiaHaka, Kbura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHOT I
Ipyror 06jaB/beHOT MaTepujata) MOTy ce ipoHahyu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukom HaBobemwa nurTeparype
BeoMa je BaYKHO IPUAPKAaBaTH ce TIOMEHYTOT CTaH/apya,
jep je To jemaH off HajOUTHMjUX daKTOpa 3a MHAEKCUPaIbe
IPUIVKOM KTacuyKaIje HayYHUX 4acOMmca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKUTHU 06pasaly Koju Cy MOTIIN-
CaJIVi CBU ayTOPH, a KOju Caip>xu: 1) usjaBy na paj mper-
XOJIHO HUje My6IMKOBaH 1 Jja HUje CTOBPEMEHO MOffHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacOIVCY, 2) U3jaBy fa
CY PYKOIIIC IPOYUTAIN ¥ OFOOPHIN CBU Ay TOPYU KOjI MC-
IyHaBajy MepuiIa ayTopcTBa, M 3) KOHTAKT MOfjaTKe CBUX
ayropay pany (agpece, uMmejn agpece, TenedoHe UTH. ).
brmanko obpasary Tpeba mpeyseTi ca MHTepHET-CTPaHuUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO HOCTaBUTH KONHUje CBUX JO3BO/IA
3a: peIpoAyKoBabe MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja 1 o6jaBbuBarme nHbopMaiyja o
HO3HATHM JbYAMMA VIY UMEHOBakbe JbYIH KOjI CY ZOLPH-
HeJIM M3paji paja.

YITAHAPUHA, ITPETIIIIATA I HAKHAJJA 3A
OBPAJ1Y YIIAHKA. Jla 6u pag 6uo o6jaB/beH y yaco-
nucy Cpncku apxue 3a yesoKynHo 1eKkapcmeo, CBI ayTo-
P Koju cy yekapy unm cromaTonosu us Cpbuje Mopajy
6uTy yranoBy CpIICKOT TeKapCKOT ApymTBa (y CKIamy
ca wiaHoM 6. Craryra [pymTBa) 3a TOOMHY Y K0joj ce
papn mpepaje Ypenuumrsy. Csu fomahnm aytopu Takobe
Mopajy 6utu npermnaheHy Ha 9aconuc MM UBMUPUTH
HaKHaZy 3a obpany wiaHaka (article processing charge) 3a
TOAVHY Y KOjOj ce pafi Ipefjaje YpeIHUIUTBY, Y USHOCY Off
3.000 puHapa. AyTOpu ¥ KOAyTOPM 3 MHOCTPAHCTBA Cy
y obaBe3n jja IlaTe HaKHafy 3a oOpany wiaHaka (article
processing charge) y usHocy ofi 35 epa. Yiiara y jemHoj
KaJIeH/IapCKOj TOIVIHU 00yXBaTa 1 CBe HapefHe, eBeHTY-
ajiHe YIaHKe, [10C/IaTe Ha pasMaTpame y Toj roguun. Cau
ayTOpM KOjJ IIJIaTe OBY HAKHAJy MOTY, YKOJIMKO TO XXeJle,
fla IpMMajy IITaMITaHO M3/ame Jaconuca. Tpeba Harmo-
MEHYTH Jia OBa yIIaTa Huje TapaHIyja aa he pag 6urtn

npuxsahen 1 o6jaBben y Cprnckom apxuey 3a Uenokyno
nexapcmeo. Obapesa Irahama HakHazle 3a 00pajy WiaHKa
He OJHOCH Ce Ha CTyIeHTe OCHOBHUX CTyA¥ja U Ha IIpe-
TIIATHUKE Ha YacOINC.

YcraHoBe (IpaBHa MNUIIa) He MOTY ITPEKO CBOje MpeTIlIaTe
Jla VICITyHe 0Baj yC/IoB ayTopa (($13ndKor muia). Y3 pyko-
mc paga Tpeba [OCTaBUTU KOIMje YIIaTHUIIA 32 WIAHa-
PUHY U IIpeTIVIaTy / HaKHaAy 3a 00pajy WIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3JiaBad HeMa eBYIEHII)Y O TOMe.
Yacomuc IpuxBara jOHaLje Of CIIOH30pa KOji CHOCE [e0
TPOLIKOBA W/IJ TPOIIKOBE y LIeJIMHU OHUX ayTopa Koju
HuCy y MOryhHOCTH Ja M3Mype HaKHay 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEeOHO je YacCOmUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TaKBOT CIIOH30PCTBA).

Hlonarue nndopmarje 0 WiaHAPUHA U [IPETIUIATU MOTY
ce fobuTy nyreMm umejna (office@srpskiarhiv.rs) u Ha
UMHTEPHeT-CTPaHNIM Jacomnwca http://srpskiarhiv.rs/en/
subscription/).

CJTAILE PYKOIIMCA. Pykormuc pajia ¥ CBM IIPUJIO3N Y3
pan Mory ce foctaButu uMejnoM (office@srpskiarhiv.rs),
eIeKTPOHCKM TIPEKO CHCTeMa 3a TIpYjaB/bUBarbe Ha MH-
TepHeT-cTpaHumy dacomuca (http://www.srpskiarhiv.rs),
IpenopydeHOM NOIIV/BKOM UV TMYHO, HOMacKoOM Y Ypes-
HUIITBO. YKOIMKO Ce Paji IIajbe ITOIITOM MU JOHOCK Y
YpegHUIITBO, PYKOIIUC Ce JOCTaB/ba OAIITAMIIAH Y TPU
npuMepKa 1 HapesaH Ha CD (cHMM/beHU MaTepujan Tpeba
fla je NICTOBETaH OHOM Ha TTaINpy).

HAIIOMEHA. Paj xoju He ucniymaBa yc/loBe OBOT YIIYT-
CTBa He MOXKe 6utu yyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra fomyHe 1 ucrnpase. [IpyuipxaBarmeM yyT-
CTBa 3a IPUIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y 4acoIicy,
mTo he MO3NTUBHO YyTULIATH Ha KBAINTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe momaTHe MHPOPMaIMje, MONTMMO Jia ce 0OpaTnTe
Ha JloJieHaBefleHe afpece 1 6poj TenedoHa.

AJIPECA:

CpIIcKO eKapcKo APYIITBO

YpepuumrBo yaconuca ,CpIICKM apX1B 3a 11eI0KYITHO
JIeKapCcTBO
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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
tigures 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
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