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PIICKY apXUB 3a IIEIOKYIHO TEKapCTBO je yacomuc CpIICKOr neKapcKor

ApyLITBa OCHOBaH 1872. rofmHe, y KojeM ce 06jaB/byjy pafoBM YIaHOBA

CpIIcKOT /IeKapCKOT APYIITBA, IPETIVIATHMKA YaCOINCa Vi YIaHOBA IPYTHUX
ApyLITaBa MEAMIIMHCKIX ¥ CPOJHUX CTpyKa. Yacomuc objaBibyje: opurnHamHe
pajioBe, CAOIIITE A, IpUKase 60/eCHNKA, IIPerTIefie IUTEPAType, aKTyeTHe TeMe,
PpajioBe U3 MCTOPUje MeUIIMHe, PajjoBe 3a IPAKCY, PajioBe KOji Ce OTHOCE Ha je3UK
MeJIMIMHE, PajioBe 13 MeJUIMHCKe eTHKe (KIMHIYKA eTHKA, eTHKA ITyONTMKOBamba,
Ppery/IaTopHy CTaHJAPAN y MeAUIINHM), U3BELITaje C KOHIpeca U CTPY4HMUX cacTa-
HaKa, CTpy4He BeCTH, IIpyKa3e Kibura 1 foruce 3a pybpuke Cehare, In memoriam
u Promemoria, Kao ¥ KOMEHTape ¥ MICMa YPeTHUIUTBY.

CBU pyKOIICH KOjU Ce pa3Marpajy 3a ITaMmmame y ,CPIICKOM apX1BYy 3a Iie-
JIOKYITHO JIEKapCTBO“ He MOTY Jia Ce IIOfHeCy Wiu a Oy/y pasMarpanu 3a my6m-
KOBambe Ha APyruM Mectuma. PafioBu He cMejy f1a OyAy IPETXOIHO LITAMITAHM Ha
I[pyI‘I/[M MeCTuMa (}IETH/IMI/I‘{HO wmy HOTHYHOCT]/I).

Ipucnemu pyxonuc Ypehusauku op6op mame pelieH3eHTIMA pajil CTPyIHe
npoleHe. YKOTMKO PelleH3eHTH IPeJ/IoKe U3MeHe WM JIONYHe, KOIIMja pelieH3uje
ce IoCTaB/ba ayTOpy C MOTIOOM Jla YHece TpaXkeHe M3MeHe Y TeKCT paja Win Jia
apryMeHTOBAaHO 00Pas/IOXN CBOje HeC/arame ¢ mpumenoama perjensenra. Konauny
OTyKY O IpMXBATalby pajia 3a IITAMITy JOHOCH IIABHY U OJTOBOPHY YPEJHNK.

3a o6jaB/beHe pafjoe ce He ucruahyje XoHOpap, a ayTopcKa IpaBa ce IpeHoce
Ha usfaBaya. Pykomycy 1 npunosu ce He Bpahajy. 3a pelpofyKIujy ui HOHOBHO
06jaB/buBabe HEKOT CETMEHTa Pajia Ty 6/IMKOBAHOT Y ,,CPIICKOM apXyBY" HEOIIXOHA
je carmacHoCT M3[jaBava.

PajioBu ce mTaMIIajy Ha €HITIECKOM je3MKY Ca KPaTKUM CafipXKajeM Ha eHITIECKOM
U CPIICKOM j€3MKY, OJJHOCHO Ha CPIICKOM je3MKY, NMpPMIUIIOM, ca KpaTKUM cafip-
KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpu IpyXBaTajy IOTIYHY OATOBOPHOCT 3 TAYHOCT IIEJIOKYIHOT CafipKaja
pyxomyca. Marepujan my6/1mKaluje IpefcTaB/ba MUALIbebe ayTopa i Hitje HY)KHO
oppas Munbera Cprickor nekapckor apymTsa. C 0631poM Ha 6p3 Hanpesak Me-
IVIMHCKe Hay4He 06/1acTy, KOPUCHUIIN Tpeba ja He3aBICHO IPOLietbyjy MHpopMa-
1jy TIpe Hero 1ITO je KOPUCTE MM Ce Ha By OCTambajy. CpIICKO /IeKapCKo APYLITBO,
ypenuuk umn Ypehusauku op6op ,,Cprckor apxisa 3a Ie/OKYIHO TeKapCTBO He
HpUXBaTajy 6110 KaKBY OArOBOPHOCT 32 HaBOJIe Y pafioBuMa. PekaMHy MaTepuja
Tpeba fa byae y CKIafy ¢ eTuuKuM (MeAMIMHCKIM) ¥ IPaBHUM CTaHAapAnMa. Pe-
K/IaMHJ MaTepujaj YK/bydeH Y OBaj 4acOIIIC He TapaHTYje KBa/INTET /I BPEFHOCT
OIIAIIeHOT IPOM3BOJA, OFHOCHO TBP/he MPOK3Bohaya.

TTogHeceny PyKOIIIC IOApa3yMeBa /ia je IeroBo Iy O/KoBambe 0100puo oro-
BOPHM ayTOPUTET YCTAHOBE Y KOjOj je MCTpaXkuBarbe 06aB/beHo. VsnaBay ce nehe
CMaTpaTy IIPaBHO OATOBOPHUM Y C/Ty4ajy IIOfHOIIEba 11/10 KaKBOT 3aXTeBa 3a
koMmneHsanyjy. Tpe6a fja ce HaBey cBU u3Bopyu (yHAHCHpPaba pajia.
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SUMMARY

Introduction The Expanded Disability Status Scale (EDSS) is the most widely used disability measure in
multiple sclerosis (MS). The effect of fatigability on EDSS components has been underreported to date.
Objective We investigated daytime variability in EDSS score and EDSS components - functional scores
(FS) and walking distance (WD) up to 500 m, in MS patients who underwent a standardized fatiguing
exercise.

Methods Twenty-four patients with relapsing-remitting MS (n = 7), secondary-progressive MS (n = 8)
and primary-progressive MS (n = 9) were included. Exclusion criteria were as follows: current MS relapse,
infection/fever/flu-like symptoms, conditions prohibiting safe exercise testing, current medication affect-
ing fatigue. One trained examiner performed baseline (BL) and follow-up (FU) assessments (FU1 after
a standardized fatiguing exercise, FU2 after rest) over a single day. EDSS score change of >1 point if BL
EDSS score was <5.5 or of 0.5 point if BL EDSS score was >5.5 were considered clinically meaningful.
Results In progressive MS subtypes, WD decreased at FU1, but recovered at FU2, more so in secondary-
progressive MS subgroup with the highest BL EDSS score. Although BL EDSS scores (median, 5.0; range
4.0-6.5) and FS remained relatively stable over repeated assessments in the total group, a clinically mean-
ingful transitory post-exercise EDSS score increase was observed in three patients with progressive MS.
Conclusion WD seems to be more influenced by fatigability than the total EDSS score, more so in patients
with progressive MS and higher disability. WD should be assessed after rest and this strategy should be
implemented into protocols of clinical trials recruiting patients with progressive MS phenotypes.
Keywords: multiple sclerosis; disability evaluation; Expanded Disability Status Scale; walking distance;

fatigability

INTRODUCTION

An increasing number of clinical trials are
testing new therapeutic compounds in mul-
tiple sclerosis (MS) [1]. However, outcome
assessment in MS remains challenging due to
diversity and fluctuating nature of MS symp-
toms [2], whose transitory worsening could be
underlain by several factors including fatigabil -
ity [1]. Many trial designs have no standardized
interval between previous physical activity and
clinical examinations. Expanded Disability Sta-
tus Scale (EDSS) is the most widely used clini-
cal scale in MS, but has been debated because
of low sensitivity [1, 3]. Daytime variability in
EDSS components has been rarely investigated,
but the influence of physical exercise on these
outcomes has not been addressed at all except
for sensory symptoms [4, 5].

OBJECTIVE

The aim of the study was to investigate day-
time variability in EDSS score and EDSS com-
ponents — functional scores (FS) and walking
distance (WD) up to 500 m in MS patients
exposed to a standardized fatiguing exercise.

METHODS
Patients

MS patients who had scheduled visits at the MS
Clinic, Department of Neurology, Innsbruck
Medical University Hospital, were screened
for participation in the study. Inclusion crite-
ria were as follows: MS according to the Mc-
Donald criteria [6], EDSS score 3.5-6.5, and no
current medication affecting fatigue. Exclusion
criteria were the following: current MS relapse,
interferon-beta-related flu-like symptoms, cur-
rent infection or fever or other condition pro-
hibiting safe exercise testing.

To detect a difference of 0.5 EDSS points
with a standard deviation of 0.3 and a power
of 80% at an alpha level of 0.025 (multiple test-
ing), a sample size of 24 patients was calculated
and patients were recruited until this sample
size was reached. Twenty-four MS patients
with relapsing-remitting (RR) MS, secondary-
progressive (SP) MS, and primary-progressive
(PP) MS were included (female/male ratio,
1.19:1) (Table 1).

All study participants gave written consent
prior to entering the study, which was approved
by the Innsbruck Medical University Ethics
Committee.
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Study procedures

All included patients were admitted for study purposes
to the hospital at 08:00 a.m. and were examined at 09:00
a.m. (baseline, BL), at 11:00 a.m. without delay follow-
ing fatiguing exercise (follow-up, FU1), and at 05:00 p.m.
(FU2) following rest in a hospital area.

All patients underwent standardized physical exercise
before FU1 on a standard bicycle ergometer at a heart rate
of 100-120 beats/minute for 30 minutes, but were allowed
to stop the exercise if they subjectively reached maximal
exertion. Time to maximal perceived exertion in seconds
(s) and maximal exercise mechanical power output in
Watts (W) were recorded (Table 1). All study procedures
were performed in a hospital area with stable ambient tem-
peratures (average, 21°C).

To avoid inter-rater variability [4], neurological disabil-
ity level was assessed in all patients by one trained exam-
iner (SD), according to EDSS grading using Kurtzke FS,
along with WD assessment up to 500 m [7, 8]. EDSS score
change of 21 point in patients with BL EDSS score <5.5
or of 20.5 point change if BL EDSS score was >5.5 were
considered clinically meaningful [9].

Statistical analysis

The Kolmogorov-Smirnov test was used to determine nor-
mality of data distribution. The significance of changes over

time was tested by repeated measures analysis of variance
(ANOVA) with Tukey’s posttest or Friedman’s test with
Dunn’s posttest while the differences between subgroups
were assessed by one-way ANOVA (with Tukey’s posttest)
or Kruskal-Wallis test (with Dunn’s posttest). Spearman’s or
Pearson’s model were used for correlations. P-values <0.05
were considered significant. We used GraphPad Prism 5.0
(GraphPad Software, San Diego, CA, USA) for statistical
analyses and Power and Sample Size Calculation (PS, down-
loaded from: http://ps-power-and-sample-size-calculation.
software.informer.com) software for sample size calculation.

RESULTS

Tables 2 and 3 summarize all the results. In the total group,
EDSS score and single FS did not change significantly over
repeated assessments (Table 2), although clinically mean-
ingful post-exercise EDSS deterioration was observed in
three patients (two SPMS and one PPMS) (12.5% of all the
patients). WD decreased following fatiguing exercise and
improved after rest in SPMS and PPMS, but not in RRMS
patients (Table 3). A post-exercise decrease in WD was
statistically significant in SPMS patients, a subgroup with
the highest BL EDSS score (Table 3).

The total EDSS score was significantly driven by pyra-
midal and cerebellar FS as well as by WD (Table 2).

Performance on any scale did correlate, not significant-
ly though, with age and disease duration. BL-FU1 changes

Table 1. The characteristics of multiple sclerosis (MS) patients with exercise parameters

MS subgroup Nu.mber Age® (years) Disease duration® Maximal exeLcise Power Tirpe to maximaal .
of patients (%) (years) output® (W) perceived exertion?® (s)
RRMS 7(29.2) 38.3 +7.2%(31.6-45.0) 9(3-22) 60 (30-80) (6;;49;71:722(;
SPMS 8(33.3) 51.9+ 8.8 (44.5-59.2) 18 (9-27)** 40 (20-70) e
PPMS 9(37.5) 543 +11.7 (45.4-63.3) 7(2-17) 50 (25-75) (545102%f61877§.5§
Total MS 24.(100) 488+ 116 (43.9-53.7) 12(2-27) 50 (20-80) b7 6268

RRMS - relapsing-remitting MS; SPMS - secondary-progressive MS; PPMS - primary-progressive MS;  mean with standard deviation (95% confidence interval of
the mean); ® median with range;  no statistically significant difference between subgroups; * significantly lower than in SPMS or PPMS (one-way ANOVA
p = 0.0083, Tukey’s posttest); ** significantly longer than in RRMS or PPMS (one-way ANOVA p = 0.0140, Tukey’s posttest)

Table 2. Expanded Disability Status Scale (EDSS) components over three repeated assessments and their correlation with the overall EDSS score

at baseline; values are given in median (ranges) unless otherwise stated

EDSS component BL FU1 FU2 p2 r
FS: Visual 1(0-2) 1(0-3) 1.5 (0-3) 0.03° -0.28
FS: Brainstem 2(1-3) 2(1-3) 2(1-3) n.s. 0.18
FS: Pyramidal 3(3-4) 3(3-4) 3(2-4) n.s. 0.52*%
FS: Cerebellar 3(2-4) 3(2-4) 3(2-4) n.s. 0.66*
FS: Sensory 3(1-4) 3(2-4) 3(1-4) n.s. -0.33
FS: Bowel/bladder 1(0-4) 1(0-4) 1(0-4) n.s. 0.05
FS: Cerebral 0(0-2) 0(0-2) 0(0-2) n.s. 0.02
"

WD*[m] ( 75?8—55%0.0) (1 2?;.385—'?187.5) (1 78?5?—2;(;)0.0) 0.007 082
EDSS score 5.0 (4.0-6.5) 5.2 (4.0-6.5) 4.5 (4.0-6.5) n.s. -

FS - functional score; WD - walking distance up to 500 m; BL - baseline; FU - follow-up assessment; r — Spearman’s correlation coefficient (with EDSS score at BL);
n.s. - not significant; ? p-values obtained by Friedman test between BL, FU1 and FU2 assessment, except repeated-measures ANOVA for WD; ® Dunn’s post-hoc
multiple comparison test revealed no statistically significant difference; ¢ median (interquartile range); * statistically significant correlation with EDSS score at BL;

** statistically significant difference from BL
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Table 3. Expanded disability status scale (EDSS) scores and walking distance up to 500 m (WD) over three repeated assessments in multiple
sclerosis (MS) phenotype strata

Disability RRMS SPMS PPMS
measure BL FU1 FU2 BL FU1 FU2 BL FU1 FU2
EDSS? 4.0° 4.0 4.0 6.0 6.0 6.0 5.0 5.0 4.5
(4.0-5.5) (4.0-5.5) (4.0-5.5) (4.0-6.5) (5.0-6.5) (4.0-6.5) (4.0-6.0) (4.0-6.0) (4.0-6.0)
WD (m) 500.0" 500.0 500.0 170.0 132.5% 2425 300.0 250.0 410.0
(420.0-500.0) | (450.0-500.0) | (365.0-500.0) | (37.5-307.5) | (21.7-181.3) | (42.5-265.0) | (215.0-500.0) | (160.0-302.5) | (255.0-500.0)

RRMS - relapsing-remitting MS; SPMS - secondary-progressive MS; PPMS — primary-progressive MS; BL — baseline; FU - follow-up assessment; 2 median (range);
® median (interquartile range); * significantly lower than in SPMS (Kruskal-Wallis test p = 0.0146, Dunn’s posttest); ** significantly longer than in SPMS (one-way
ANOVA p = 0.0184, Tukey's posttest); * change from BL was statistically significant (repeated-measures ANOVA p = 0.0155, Tukey’s posttest)

in studied scores did not correlate significantly with maxi-
mal exercise power output or time to maximal perceived
exertion (data not shown).

DISCUSSION

Decades ago, Kurtzke [10] indicated that one good reason
for quantitative schemes in MS was to document chang-
es. In contrast to the total EDSS score, WD in our study
showed a significant daily variability induced by fatigabil-
ity, more so in patients with progressive MS phenotypes
and higher disability. Considering also day-to-day variabil-
ity of maximum walking distance [11], our results further
necessitate WD assessment in non-fatigued MS patients.

Similarly to previous reports [3], BL EDSS score was
predominantly determined by FS mainly affecting walk-
ing performance (pyramidal, cerebellar) and WD, but
significant daily WD changes were not followed by sig-
nificant changes in the EDSS score. Although being stable
at the total group level, a clinically meaningful transitory
post-exercise EDSS score increase occurred in 12.5% of
our patients who had progressive MS phenotypes. Such
short-term variations should be considered when evalu-
ating disease progression and designing trial outcomes
since measurement of changes smaller than the variation
intrinsic to the tool might be inappropriate [12]. Addition-
ally, EDSS variability before randomization might limit
treatment discovery in MS, as recently shown in primary
progressive MS by Zhang et al. [13].

Since a two-year EDSS change might predict later EDSS
progression [14], more sensitive outcome variables that
strongly correlate with the EDSS such as WD - being
metric rather than ordinal measures — might be able to
predict long-term disability in a shorter time. This would
be advantageous for designing clinical trials but also for
assessing individual treatment response in clinical routine.
Higher sensitivity could offer improved precision to detect
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YTUL,aj 3amOop/bUBOCTU Ha KOMMNOHEHTE NPOLLUMPEHE CKaNle HEeYPOoIoLIKe
OHEecnoco6/beHOCTU Y MyATUNIOj CKAEPO3U

WpeHa [yjmosuh'2, CumoH [emew’, Anban Munonur?, ®nopujaH [lajseHxamep?

'KnuHnukn ueHtap Cpbuje, Knunvika 3a Heyponorujy, beorpag, Cpbuja;
2YHneep3uTet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;
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KPATAK CAZIPXKAJ

YBop lNpoLieHa OHeCNOCOBLEHOCTY Yy MYNTUMIIOj CKIIepO3U
(MC) Hajuewwhe ce BpLIM NPOLIMPEHOM CKaNoOM HeypOoJoLKe
OHecrnocob/weHocTu (EDSS). YTrLaj 3aMOpsbBOCTY HA CBE KOM-
noHeHTe EDSS ckane Huje Ao caja aHanu3upaH.

L papa Linb papa je 6vo fa aHanvsmpa ytvuaj 3amoprbu-
BOCTM Ha YKynHW EDSS ckop 1 kKomnoHeHTe EDSS ckane — ¢yHK-
umoHanHe ckopose (OC) n gucrtaHuy xoaa (AX) go 500 m ko
6onecHuka ca MC Koju cy noABprHyT/ CTaHAapAM30BaHOM
du3nykom ontepehemy.

MeTtoge papa Y cTyaujy cy yK/byuyeHa 24 6onecHuKa ca penarnc-
Ho-pemuTeHTHOM MC (n = 7), cekyHaapHo-nporpecnsHom MC
(n = 8) n npumapHo-nporpecusHom MC (n = 9). Uckmbyuyjyhn
Kputepujymu cy 6unu: aktyenHu penanc MC, noctojatbe UHGEK-
umnje/dbebpunHocTi/cUMnTOMa HanvK rpumny, ynotpeba nekosa
Ca NoTeHUMjanH1UM yTuLiajeM Ha 3aMop, KOHTpauHAMKalyje 3a
¢dur3muko ontepehetbe. KomnoHeHTe EDSS ckane cy npouerm-
BaHe of CTpaHe jefHOr npoLerbnBaya y TOKy UCTOT AaHa: Npe
onTepehera, Mo n3naramwy CTaHAAPAM30BaHOM onTepeherby

pumsbeH « Received: 07/05/2015

1 HaKoOH ogMopa. KNMHWYKKM 3HauyajHUM je cMaTpaHo yBehare
EDSS ckopa 3a =1 ykonuko je noyetHu EDSS ckop <5,5 nnum 3a
20,5 yKonuko je noyetHun EDSS ckop =5,5.

Pesynrtatu X je y nogrpynu ca nporpecieHom MC 6una
yMatbeHa HaKOH 3amapatba, U3paxeHuje y noarpynm cekyH-
AapHo-nporpecnsHe MC, y Kojoj je moueTHu EDSS ckop 6uo
Hajsehn. Y yKynHoj rpynu 6onecHuka noyeTtHm EDSS ckop (me-
AvjaHa, 5,0; pacnoH 4,0-6,5) n ®C Hucy ce 3HaYajHO Merbanu
TOKOM MOHaB/baHWX NPOLIEHa, anu je KIMHWYKM 3HauajaH npo-
nasHu nopact EDSS ckopa HakoH onTepehetba 3abenexeH Kog
Tpw 6oMecHNKa ca nporpecmeHUM popmama MC.

3aKsbyuyak YTrLaj 3amopsbnBOCTU je n3paxkeHuju Ha X Hero
Ha yKynaH EDSS ckop 1 npucyTaH je Kog 6onecHuKa ca nporpe-
cBHom MC 1 Behom oHecnocobweHowwhy. MpouerrBare X
HaKoH ogmopa 61 Tpebano yBecTn y MpoToKoe KANHUYKMX
NCTpaxmBama y nporpecmBHum dpeHotnosmnma MC.

KrmbyuHe peun: Myntunna ckneposa; npoLieHa oHecrnocobsbe-
HOCTW; NPOLUMPEHa CKana HeYpOoJIoLWKe OHeCnocob/beHoCTY;
ANCTaHL XOAa; 3aMOPSbUBOCT
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SUMMARY

Introduction The role of tumor necrosis factor-a (TNFa) is well documented in pathogenesis of chronic
periodontitis (CP) and type 2 diabetes (T2D). Considering short half-life of TNFa, tumor necrosis factor
receptor-2 (TNFR,) is used as prosperous surrogate marker of TNFa activity.

Objective The aim was to detect TNFR, serum concentration and correlate it with periodontal destruc-
tion in patients with diagnosed T2D and nondiabetics.

Methods The study included 85 patients divided into three groups: T2D + CP (group T2D, n = 34); nondia-
betics + CP (Group PD, n = 27); and healthy controls (group HC, n = 24). T2D was diagnosed according to
WHO criteria (2013) and periodontitis was diagnosed using International Workshop for a Classification
of Periodontal Diseases and Conditions criteria (1999). TNFR, level was measured by enzyme-linked im-

munosorbent assay (ELISA).

Results There was no difference in TNFR, level among the groups (Kruskal-Wallis, p = 0.482). Significant
correlation (Pearson’s correlation coefficient) was observed between clinical attachment loss (CAL) and
TNFR, concentration in PD group (r =-0.460, p = 0.016). In T2D group, correlations were observed be-
tween TNFR, concentration and cAl (r =0.363, p =0.005) and periodontal inflamed surface area (PISA)
(rp =0.345, p 0.046) and periodontal eplthellal surface area (PESA) (r =0.578, p = 0.000).

Conclusion Higher concentration of TNFR, was associated with higher CAL PESA, and PISA scores in T2D
group. Contrary to that, nondiabetics Wlth higher values of CAL exhibited lower concentration of TNFR,,
presenting potential protective effect on periodontal destruction. These results imply that diabetes may

alter TNFR, secretion originated from periodontium.

Keywords: chronic periodontitis; TNFR ; TNF-alpha; type 2 diabetes

INTRODUCTION

Plaque-associated periodontal diseases are
chronic infectious diseases caused by mixed
microbial flora that lead to inflammation and
destruction of tooth attachment and ultimately
tooth loss [1]. Although bacteria of dental bio-
film are considered to be the main etiological
factor in periodontitis, it is a well-known fact
that a local immune and inflammatory re-
sponse to bacteria leads to destruction of peri-
odontium [2].

Key mediator of periodontal inflammation
is tumor necrosis factor-alpha (TNFa). TNFa
is potent proinflammatory cytokine produced
by many cells in response to inflammation,
infection and injury. TNFa plays a vital role
in host defense processes and immune sur-
veillance. However, increased levels of TNFa
exhibit harmful effects [3]. TNFa binds two
specific TNFRs - TNFR, and TNFR,. TNFR, is
expressed in most cell types, whereas immune

cells constitutively express low levels of TNFR,
[4]. Both receptors exist in two forms - trans-
membrane and soluble (s). The soluble forms
compete with TNFa for TNF binding sites on
transmembrane receptors [3]. Therefore, re-
ceptors participate in signal transduction, and
regulate TNFa bioavailability [5].

Beneficial and pathological signals diverge
at receptor levels. Transmembrane TNFa and
TNEFR, are responsible mostly for prosurvival
signals, while sTNFa and TNFR mediate det-
rimental effect [6]. Since TNFR, half-life is
longer (4 hours) than TNFa half-life (~ 6 min),
it exhibits superior sensitivity and reliability
when measuring in frozen plasma. Therefore,
TNFR, is used as an effective surrogate marker
of TNFa activity.

Type 2 diabetes (T2D) is a metabolic disor-
der characterized by hyperglycemia, which re-
sults from progressive insulin secretory defect
on the background of insulin resistance [7]. For
30 years now, periodontitis has been acknowl-
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edged as the sixth chronic complication of diabetes [8].
There is increasing evidence that the relationship between
T2D and periodontitis is bidirectional [9]. Roles of TNFa
in pancreatic -cell destruction and insulin resistance have
been established [10].

OBJECTIVE

This study was aimed at detecting TNFR, serum concen-
tration and correlating it with periodontal destruction in
type 2 diabetics and nondiabetics.

METHODS
Study population

The study was conducted as a cross-sectional study, ap-
proved by the Ethical Committee of the Faculty of Dental
Medicine, University of Belgrade (decision No. 36/9 of 20
of February 2013) between March 2013 and January 2014.
A total of 85 subjects (41 men and 44 women, 28-68 years
of age) were divided into three groups: healthy control (HC)
group consisted of 24 healthy volunteers without clinical
signs of periodontitis and free of systematic diseases; perio-
dontitis group (PD) consisted of 27 patients with diagnosed
chronic periodontitis (CP) and free of systematic diseases
(periodontitis patients were referred to Department of Peri-
odontology and Oral Medicine, Faculty of Dental Medi-
cine, University of Belgrade); 34 patients, hospitalized at the
Clinic for Endocrinology, Diabetes and Metabolic Diseases,
Clinical Center of Serbia, with diagnosed T2D and CP com-
prised the T2D group. All the subjects who participated in
the study signed an informed consent.

Inclusion and exclusion criteria

The subjects included in study had more than 14 teeth and
body mass index (BMI) of 18-30 kg/m?. The exclusion
criteria were as follows: pregnancy/lactation, presence of a
systemic disease except T2D and its chronic complications,
injury in the previous six months, systemic antibiotic/im-
munomodulatory therapy in the previous three months,
therapy of periodontitis during 18 months prior to the
study, everyday usage of oral antiseptics.

Anamnesis of the patients and clinical examination

Data regarding smoking history, mental stress, physical
activity and health status were obtained through clinical
chartings and interviews. Patients were classified accord-
ing to their smoking status as “nonsmoker” and “smoker”.
Smokers were further classified as “former smoker” (with
subgroups consisted of subjects who ceased smoking more
or less than five years ago, respectively) or “current smoker”
(with subgroups smoking more or less than 10 cigarettes
per day, respectively). Pack-years (PPY) were calculated by
multiplying duration of smoking in years and the number

of cigarettes smoked per day, and then dividing by 20. Pa-
tient histories included information about the subjects’
everyday mental stress in terms of intensity and frequency.
The final score was calculated as the sum of the mentioned
measurements, and categorized as low/medium/high stress
[11]. Information about the intensity (low, moderate, hard),
frequency (never, less/more than 2 times/week) and type
(aerobic/anaerobic) of physical exercise was also recorded.

T2D and chronic periodontitis diagnosis

T2D was diagnosed by measuring glycaemia using oral
glucose tolerance test (OGTT), as well as glycated hemo-
globin (HbA c) values [7]. Nondiabetics exhibited normal
parameters on OGTT and HbA c < 6.5%. The blood sugar
regulation was classified as satisfactory (HbA ¢ > 7.5%)
and poor control (HbA ¢ < 7.5%).

A full-mouth clinical examination performed at six sites
per tooth was done for each tooth in order to asses the fol-
lowing periodontal parameters: Silness-Loe plaque index
(PI), dichotomous bleeding on probing (BOP), probing
pocket depth (PPD) and clinical attachment loss (CAL).
All examinations were performed by two calibrated doc-
tors — one collected the measurements using Williams
probe (Hu-Friedy Mfg. Co., LLC, Chicago, IL, USA) and
the other recorded the results. Periodontitis was diagnosed
if the subject exhibited CAL > 1 mm and PPD > 3 mm at
least at three sites in two different quadrants. According
to CAL, periodontitis patients were classified into the fol-
lowing three subgroups: patients with mild CP (CAL = 1-2
mm); moderate CP (CAL = 3—-4 mm), and severe CP (CAL
> 5 mm). Periodontitis was defined as localized/general-
ized depending on the number of affected sites (more/less
than 30%, respectively) [12]. The inflammatory impact
from periodontium on general health was calculated using
periodontal epithelial surface area (PESA) and periodontal
inflamed surface area (PISA) [13]. Calculations were done
by using Excel (Microsoft Corporation, Redmond, WA,
USA) spreadsheets available at http://www.parsprototo.
info/ using PPD, CAL, recession for PESA, and addition-
ally BOP for PISA on each tooth. Results were presented
in mm?. Patients without clinical signs of periodontitis had
PPD < 3 mm and CAL = 0 mm.

Blood sampling and measurements

Venous blood was collected from cubital vein day after
periodontal examination, following fasting, in the resting
state in the morning, between 7 and 9 a.m., to minimize
diurnal variations. Total leukocyte count, plasma concen-
trations of cholesterol, high and low density lipoproteins,
triglycerides, fibrinogen, HbA c, sedimentation rate, and
fasting plasma glucose (FPG) levels were measured. Sera
obtained from blood samples for TNFR, analysis were im-
mediately frozen at -72°C and stored until use.

The TNFR, level was measured by the enzyme-linked
immunosorbent assay (ELISA) (eBioscience, Human
TNFR, Platinum ELISA, San Diego, CA, USA) as described
by the manufacturer. The values were expressed as ng/ml.
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Statistical analysis

The sample size calculation using literature based data for
TNEFR, level as a reference variable showed that sample
size with 25 patients in each group would provide 80% of
power and significance level (a) of 5%.

The statistical analysis package SPSS 18.0 (SPSS Sta-
tistics for Windows, SPSS, Inc., Chicago, IL, USA) was
used. Categorical variables were compared using the
chi-square test (x?). Numeric data were tested for nor-
mal distribution using the Kolmogorov-Smirnov test.
For normally distributed data, Student’s t-test / One Way
ANOVA was used. Non-parametric data were analyzed
using the Kruskal-Wallis / Mann-Whitney U-test. Spear-
man’s/Pearson’s correlation coefficients were obtained in
order to assess the relationship between TNFR, concen-
trations and clinical parameters. Linear regression model
was used to determine the predictors of TNFR . Reliability
was tested by Cohen’s kappa test. The Cohen’s kappa score
was determined for each periodontal index in order to test
intraobserver agreement. Participants with missing data
were not included in the study. All reported p-values were
two-sided. Differences were considered significant when
p-value was <0.05.

RESULTS
Demographic data and clinical measurements

A total of 170 patients were examined. After anamnesis,
and clinical and biochemical examinations, 97 were re-
cruited for the study. According to ELISA plate size, we
analyzed only 88 samples. Considering that absorbance of
three samples were not detectable, results were obtained
for 85 patients.

Demographic data and clinical measurements are pre-
sented in Table 1. Groups are matched by age and gender.
Although the BMIs were 18.0-30.0 kg/m?, BMI differed
between T2D and two other groups. HbA c and FPG
levels were higher in T2D than in HC and PD groups.
The groups were similar by smoking status (x?, p > 0.05).
Regarding T2D management, 19 subjects used oral an-

Table 1. Group demographic and clinical data

tidiabetics, 10 were on insulin therapy and five were on
combined insulin therapy.

There was a significant difference in the clinical peri-
odontal parameters between the groups (Table 2). Inter-
group analysis revealed differences for PI and CAL be-
tween all groups (Mann-Whitney U-test, p = 0.000). BOP
and PPD did not differ between PD and T2D groups (Bon-
ferroni > 0.05). Number of present teeth was higher in
HC than in other groups (Bonferroni, p < 0.05). PESA
and PISA were similar between T2D and PD groups. The
kappa score for clinical parameters were 0.5-0.8, repre-
senting very good agreement.

TNFR2 concentrations

There was no difference in TNFR, concentrations between
the groups. Average concentration in HC, PD and T2D
groups were respectively 4.8 + 4.680, 4.9 £ 7.366, and
5.2+ 9.719, expressed in ng/ml. TNFR, serum concentration
of diabetics with and without complications were 6.22 + 11.94
and 4.22 + 5.54 ng/ml, respectively.

Relationship between TNFR2 concentrations and
periodontal clinical parameters

A significant correlation was observed between CAL and
TNFR, concentrations in PD and CAL, PESA, PISA, and
TNEFR, in T2D groups (Table 3). Difference was not ob-
served between the concentration of TNFR, and extent of
periodontitis neither in T2D (p = 0.674, Mann-Whitney)
nor in PD group (p = 0.487, Mann-Whitney).

Relationship between TNFR2 concentrations and
biochemical parameters

Pearson’s correlation coefficient between TNFR, concen-
trations and BMI in all patients (r = 0.025, p = 0,822) and
each group were positive but nonsignificant (HC group:
r = 0.248, p = 0.248; PD group: r = 0.054, p = 0.79; T2D
group: r = 0.067, p = 0.708).

According to the smoking status, there was significant
difference between TNFR, concentrations (smokers: 5.6
+ 3.738 ng/ml; non-smokers: 4.4 + 8.713 ng/ml; p = 0.02,

Grol
Variable - .up — - p-value
Healthy control Chronic periodontitis Type 2 diabetes
Age 42.0 £3.709 449 £ 12,494 46.1 £ 7.606 0.078a
7(29.2)/ 11 (40.7)/ 16 (47.1)/
(V)
Gender (male/female) (N/%) 17(70.8) 16 (59.3) 18 (52.9) 0.390b
Body Mass Index (kg/m2) 22.5+2625 244 +3.189 27.0+298 0.000a
4.8 +0.637 8.4+2013
0
HbA1c [(%) mmol/mol] (29.0 + 6.696) 4.8 +0.639 (29.0 + 7.062) (68.0 + 22.414) 0.000c
FPG level (mmol/l) 47 +0.714 49+0.753 9.5 + 2.605 0.000c
Smokers/nonsmokers 2(8.3)/ 9(33.3)/ 9(26.5)/ 0.096b
[N (%)] 22(91.7) 18 (66.7) 25 (76.5) !

Results are presented as mean + standard deviation (SD). Results for discrete measures are presented as percentage (%).
N - number of patients; HbA c - glycated hemoglobin; FPG - fasting plasma glucose

2 ANOVA
> Pearson x?
¢ Kruskal-Wallis test
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Table 2. Clinical periodontal parameters

. Group
Variable - — - p-value
Healthy control Periodontitis Type 2 Diabetes

Pl (Silness-Loe) 0.8 +0.499 1.5+0.725 2.1+0.815 0.000?
BOP (%) 34.8+17.307 59.8 +23.646 63.0 + 29.409 0.000°
PPD (mm) 1.9+0.434 2.7 £0.544 26+0.116 0.048°
CAL (mm) 0.0 2.4+ 1.909 4.1 +£1.944 0.001°
Extent of periodontitis localized/ N/A 10 (38.5)/ 7 (20.6)/ 0.128¢
generalized (%) 16 (61.5) 27 (79.4) :

Number of present teeth 27.3+1.681 21.6+3.974 19.6 +£3.544 0.000°
PESA (mm?2) N/A 1046.2 = 292.66 976.9 £ 271.84 0.343¢
PISA (mm?2) N/A 694.7 £ 359.75 720.0 £421.79 0.804¢

Results are presented as mean + SD. PPD and CAL values presents average of all sites, including affected and unaffected sites.
Pl - plaque index; BOP - bleeding on probing; PPD - probing pocket depth; CAL - clinical attachment level; PESA - periodontal epithelial surface area; PISA -

periodontal inflamed surface area
20One-way ANOVA

b Kruskal-Wallis test
¢Independent samples t-test

4 Pearson x?

Table 3. Pearson’s correlation coefficient (r) between periodontal
parameters and TNFR2 serum concentrations in periodontitis and
type 2 diabetes groups

Group Clinical parameters r p-value
CAL -0.46 0.016
, N PPD 0.085 0.675
Periodontitis | TNFR2
PESA -0.357 0.068
PISA -0.164 0.414
CAL 0.363 0.005
PPD 0.298 0.087
Type 2 TNFR2
diabetes PESA 0.345 0.046
PISA 0.578 0.000

PPD - probing pocket depth; CAL - clinical attachment level; PESA - peri-
odontal epithelial surface area; PISA - periodontal inflamed surface area

Kruskal-Wallis) in PD group. In this group, a correlation
between PPY and TNFR, concentrations were observed
(r =0.424, p = 0.028, Spearman’s correlation coefficient).

The concentrations of TNFR, were neither influenced by
the levels of self-reported stress (Kruskal-Wallis, p = 0.459)
nor by parameters of physical exercise (Kruskal-Wallis, p
> 0.05). Spearman’s correlation revealed a weak positive
but nonsignificant correlation between TNFR, and HbA ¢
concentrations (r = 0.015, p = 0.935), and duration of T2D
(r=10.05,p=0.781).

In linear regression analysis, none of the parameters
(hematological and biochemical data, physical exercise,
mental stress, smoking status, clinical periodontal pa-
rameters, duration of diabetes) were assessed as univari-
ate predictors.

DISCUSSION

This study investigated serum concentrations of TNFR,
in T2D patients with periodontitis, and compared them
with serum TNFR, levels in nondiabetics with periodon-
titis and subjects with clinically healthy periodontium.
T2D and periodontitis both are chronic inflammatory
disorders which share certain pathogenetic mechanisms,
have common inflammatory mediators, although they
are of different etiological origin. Advanced periodontitis

is considered to be a source of inflammatory mediators.
On the other hand, low-grade inflammation precedes dia-
betes. The role of inflammatory mediators derived from
chronically inflamed periodontium and its influence on
diabetes onset is yet to be determined [14]. Most published
studies investigating inflammatory mediators originated
from periodontium have been done in systemically healthy
subjects. In contrast, studies with diabetic patients did not
take into consideration influence of periodontal inflam-
mation, which surely should not be neglected. We did not
find differences in TNFR, serum concentration between
the groups. Local production of both receptors is elevated
in periodontal pockets > 3 mm, but their levels progres-
sively diverged as the PPD increased, with the TNFR level
being comparatively lower than TNFR  [5]. Although local
TNEFR, concentration was negatively correlated with PPD
and is considered to be protective for periodontal tissues,
serum TNFR, concentrations were not increased after
treatment [9]. It is possible that local periodontal produc-
tion of receptors is not sufficient for a detectable change of
serum concentrations. The results of studies dealing with
local periodontal production of TNF family are conflicting:
although it is almost accepted that diabetes elevates local
cytokine production [15], one study showed lower amount
of TNFa in gingival crevicular fluid (GCF) in T2D + PD
than in PD patients [16]. Elevated concentrations of both
receptors are detected in diabetics with complications [17].
In our study we found slightly increased TNFR, levels in
patients with chronic complications of diabetes.

This study tried to determine systemic inflammatory/
infectious burden originating from periodontium using
PISA and PESA calculation. There is a limited number of
studies investigating PISA-T2D relationship, but all are
related to HbA clevel [18]. As mentioned in the Methods
section, PESA and PISA are calculated using PPD, CAL,
gingival recession, and BOP. As BOP correlates to PI, we
took into consideration all clinical periodontal parameters.
Statistical correlation was found between CAL and TNFR,
in T2D and PD groups. Significant correlations between
PISA/PESA and TNFR, were observed in diabetics. In
PD group, CAL-TNFR, correlation was negative. This
negative correlation is in agreement with the study that
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found negative correlation of local TNFR /TNFR ratio
with PPD, and increasing of this ratio after scaling and
root planning [9]. It seems that reduction of inflamma-
tion leads to increase of local TNFR, concentration. The
same study also measured receptor serum level before and
after the treatment and did not show any differences in
serum TNFR, level due to its long-term stable concen-
tration. Also, measuring the serum TNFa and receptors
concentration, Ikezawa et al. [5] found decreased ratio of
serum TNFR /TNFR at periodontitis vs. healthy subjects
(p =0.051). This finding also supports a protective role of
TNEFR, in periodontal tissues. These findings are in cor-
relation with our results supporting the role of TNFR, in
periodontitis. The TNFR, is directly involved in TNFa sig-
naling pathways and is considered as prosurvival receptor,
which suppresses basal osteoclastogenesis [6, 19]. While
TNFa and TNFR, are overexpressed in gingival tissues
at periodontitis, TNFR, is sporadically found in infiltrat-
ing monocyte/macrophage cells and gingival fibroblasts,
which may be explained as unsuccessful attempt of gingi-
val tissue to neutralize detrimental effects of TNFa [20].
This in agreement with our results, which support the
negative correlation between TNFR concentration and
CAL in nondiabetic periodontitis patients.

In T2D group, we found significant and positive cor-
relation between CAL/PESA/PISA and serum TNFR,
concentration. Our results lead to the assumption which
is in agreement with other studies - that diabetes through
extended TNFa/receptors expression changes the inflam-
matory reaction and thereby response to periodontal path-
ogens [16, 21]. The aforementioned changes in inflam-
matory response may lead to exaggerated vulnerability to
systematic consequences of local infection. TNFa is im-
plicated in insulin resistance mechanism [10], and serum
TNEFR, levels and/or adiponectin concentration are good
prediction markers of T2D onset [22]. Increased TNFR /
TNFR, ratio is associated with insulin resistance [23]. Al-
most all studies which explored TNFa level in diabetics
did not take into consideration periodontal inflammation.
Engebretson et al. [14] considered the periodontal status
in T2D patients and demonstrated that severity of chronic
periodontitis was associated with increased TNFa level in
T2D patients and found a positive correlation between the
TNFa serum concentration and CAL.

According to some studies, BMI could influence TNFR,
[24]. We did not find correlation between BMI and TNFR,
in total of 85 patients and separately for each group which
is in accordance with most of the studies correlating BMI
with TNFa and/or its receptors [10, 14, 17].

TNFa and its receptors serum level could be influ-
enced by emotional stress [25], regular exercise [26], and

smoking [27]. According to the results of our study, self-
reported evaluation of the aforementioned parameters
could not be considered to be an independent predictor
of TNFR, concentration. To the best of our knowledge, this
is the first study that took into consideration these factors
when examining the influence of periodontitis and T2D
on cytokine level.

We observed a higher TNFR, concentration in smokers
in the PD group. This group showed a significant correla-
tion between PPY and TNFR, concentration. Although
a relationship between cigarette consumption and TNFa
release from macrophages has been reported [27], results
about correlation of smoking and TNFR, serum concen-
tration are still inconsistent [9].

TNEFR, reflects chronic activation of TNFa and has
inducible but relatively stable concentration and may act
both as an inhibitor and depot of TNFa [9]. It transduces
the most prosurvival signals, buffers TNFa [21], and has
certain roles in pathogenesis of peridontitis[19, 28] and
diabetes [22, 23]. In our study we could not detect any
predictors of TNFR, concentration using regression sta-
tistical models.

CONCLUSION

TNFR, showed negative correlation with periodontal de-
struction in nondiabetics, but its dysregulated production
and function in T2D may affect this correlation and its
potential protective effect. Measuring circulating levels
of proinflammatory cytokines is more accurate at animal
models, because of the strong influence of environmental
factors on expression of these cytokines in humans. Larger
and more controlled studies, which take into consideration
genetic background, are needed to confirm these findings.
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Kopenaumja nsmehy koHueHTpayuje peuentopa 2 ¢paktopa HeEKpo3e Tymopa y
Cepymy u fecTpyKuuje napoAaoHumnjyma Kog 6onecHuka ca aujabetec menmtycom

TN 2: CTyAMja Npeceka
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KPATAK CAOPXKAJ

YBop Ynora daktopa Hekpose Tymopa-anda (TNFa) pokasaHa
je'y natoreHesu xpoHunyHe napogoHTonatuje (XIM) n anjabeteca
menuTyca tuna 2 (OM tun 2). C 0631pom Ha To Aa je nonyxu-
BoT TNFa Beoma KpaTak, peLientop 2 dakTopa HeKpose Tymopa
(TNFR)) Kop1cTm ce Kao Mapkep akTueHocTu TNFa.

Lium papa Liubs oBor pafia je ogpehrBatbe KOHUeHTpaLuje
TNFR, y cepymy 1 Kopenupatbe Ca napameTpyima AecTpykumje
napoAoHLMjyMa Ko 3ApaBUX U NCNUTaHKKa ca AnjarHOCTUKO-
BaHyM [IM Tnin 2.

Metope papa Y ctyaujy je ykibyyeHo 85 nauujeHaTa nogesbe-
Hux y Tpu rpyne: AM tun 2 + XM (AM rpyna, n = 34), 3gpaBu
ncnutanuum + XM (NA rpyna, n = 27) n 3gpase KoHTpone (3K
rpyna, n = 24). injarHo3a M Tvn 2 nocTtaB/beHa je Ha OCHOBY
Kputepujyma C30 (2013), gok je anjarHo3a XM noctaB/beHa Ha
OCHOBY KpuTepujyma IHTepHaLoHanHe paanoHuLe 3a Knacu-
durKaumjy ctarba 1 oborberba napofoHumjyma (1999). KoHueH-
Tpaumja TNFR, mepeHa je ELISA meTogom.

MpumsbeH « Received: 28/04/2015

PeBusuja « Revision: 14/07/15

Pe3yntatun KoHueHTpaumja cepymckor TNFR, Huje ce pasnu-
KoBana mehy rpynama (Kpackan-Bonuc, p = 0,482). MNocTtoju
3HauajHa kopenauwja (MupcoH) n3mehy HMBOa NPMNOjHOT enwi-
Tena (HME) n koHueHTpaumje TNFR, y NI rpynn (rp =-0,460, p
=0,016). Y IM t1n 2 rpynu, CTaTUCTAYKM 3HaYajHa Kopenawmja
youeHa je nsmehy koHueHTpaumje TNFR, v HINE (rP: 0,363,p=
0,005), Kao 1 napameTapa yTu1uaja uHdnamauuje 13 NnapogoH-
LMjyMa Ha CMCTEMCKO 3fpaBsbe — PISA (rp: 0,345, p =0,046) n
PESA (r,= 0,578, p = 0,000).

3ak/wyuak Kop nauujeHarta ca anjabetecom Behe KOHLEHTpa-
uuje TNFR, onroeapajy sehm spegHoctuma HIE, PESA n PISA.
Hacynpot Tome, Kof cuctemMcku 3gpaBux ncnutaHmka ca Xl
Behe BpepHocTy HIME cy noBe3aHe ca MarbUM KOHLEHTpaLuja-
ma TNFR,, iTo 61 MOFI0 FOBOPUTY O MOTEHUM]AHOj 3aLTUTHO]
Y1031 OBOT LIUTOKMHA Ha AeCTPYKLMjy NapofoHLujyma. Pesyn-
TaTy roBope fa AnjabeTec Moxe yTuuaTh Ha cekpeunjy TNFR,
13 napofoHuujyma.

KrbyuHe peun: xpoHuyHa napogoHtonartuja; TNFR,; TNFa; avja-
6eTec menuTyc Tvn 2
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SUMMARY

Introduction Periodontitis is a chronic inflammatory and osteolytic disease. Vitamin B complex is a class
of water-soluble vitamins that play important roles in cell metabolism.

Objective The aim of this study was to evaluate the effects of riboflavin (RBF), nicotinamide (NA), and
folic acid (FA) on alveolar bone loss in experimental periodontitis rat model.

Methods Sixty-four male Wistar rats were randomly divided into the following eight groups: Control,
Ligated, RBF50 (RBF, 50 mg/kg daily), NA50 (NA, 50 mg/kg daily), FA50 (FA, 50 mg/kg daily), RBF100 (RBF,
100 mg/kg daily), NA100 (NA, 100 mg/kg daily), and FA100 (FA, 100 mg/kg daily). Periodontitis was in-
duced using silk ligature around the right first mandibular molar. After 11 days the rats were sacrificed.
Mandible and serum samples were collected. Changes in alveolar bone levels were measured clinically,
and periodontal tissues were examined histopathologically. Serum IL-1B (pg/ml) levels were analyzed
by using ELISA.

Results Mean alveolar bone loss in the mandibular first molar tooth revealed to be significantly lower
in RBF100 group than in the Control group. In the Ligated group, alveolar bone loss was significantly
higher than in all other groups. The ratio of presence of inflammatory cell infiltration in the Ligated group
was significantly higher than in the Control group. The differences in the serum IL-18 levels between
the groups were not statistically significant. Osteoclasts that were observed in the Ligated group were
significantly higher than those of the Control and FA100 groups. The osteoblastic activity in the Ligated
group, RBF100, and NA100 groups were shown to be significantly higher than those in the Control group.
Conclusion This study has demonstrated that systemic administration of RBF, NA, and FA in different

dosages (50-100 mg/kg) reduced alveolar bone loss in periodontal disease in rats.
Keywords: alveolar bone loss; ligature-induced; histomorphometric; micronutrition; vitamin B

INTRODUCTION

Periodontitis is a biofilm-induced chronic
inflammatory disease caused by bacterial
pathogens and leads to the destruction of
the alveolar bone. Although tooth-associated
biofilm or dental plaque is required to induce
the periodontitis, it is not sufficient to initi-
ate periodontal tissue destruction [1]. Host
inflammatory response which is modulated
through multiple factors including genetics,
smoking, general health, social variables and
diet can cause periodontal tissue destruction
[1]. Researchers have found strong evidence
that macro- and micronutrients could modu-
late pro- and anti-inflammatory mechanisms
effecting individual inflammatory conditions
[2]. Some studies have showed that tooth loss
is related to poorer nutritional status and poor-
er quality of life [3, 4]. The association between
nutrition intake and periodontal condition has
been investigated in many studies. Previously
published evidence of the foods and nutrients
with antioxidant and anti-inflammatory activ-
ity have consistently been linked to a reduced
risk of developing periodontal disease such as

vitamin C [5], b-carotene [6], vitamin E [7, 8],
folic acid [9], and more recently vitamin B,
[10]. Therefore, research of micronutritional
approaches with many vitamins, antioxidants,
and therapeutic agents for periodontal treat-
ment has been going on in recent years. Despite
the oral symptoms accompanied by vitamin B
complex deficiency [11], it remains unknown
whether vitamin B complex is associated with
periodontitis.

Vitamin B complex is a class of water-sol-
uble vitamins that play important roles in cell
metabolism. The vitamin B complex includes
eight different vitamins which differ in their
chemical composition and pharmacological
properties [12].

Riboflavin (RBF), also known as vitamin B,,
helps to provide good vision, releases energy
from the foods, promotes healthy skin. Sources
of riboflavin are milk, eggs, mushrooms, whole
grains, enriched grains, green leafy vegetables,
yeast, liver, and oily fish [13]. Clinical ribofla-
vin deficiency is known as ariboflavinosis, and
presents as angular stomatitis, cheilosis, and
glossitis. Moreover, it is common in develop-
ing country populations [14].
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Nicotinamide (NA), known as vitamin B, or niacin, has
influence on oxidative stress [15], cellular survival, in-
flammatory cell modulation [16], metabolic disease[17],
and energy management [18]. NA deficiency can lead to
fatigue, loss of appetite, pigmented rashes of the skin, and
oral ulcerations, while more severe types lead to pellagra,
characterized by coetaneous rashes, oral ulcerations, gas-
trointestinal difficulties, and cognitive loss [19].

Folic acid (FA), known as vitamin B, is essential for
numerous metabolic functions such as synthesizing, re-
pairing, and methylating DNA; it is also especially impor-
tant in preventing neural tube defects, for example spina
bifida [20]. FA is essential for maturation of oral mucosal
epithelium and it depresses the hematologic elements
which help prevent and fight against the infectious agents
in this section of the mouth. Folate deficiency can lead to
diarrhea, megaloblastic anemia, peripheral neuropathy;,
increased oxidative stress, and periodontal disease [9].
Folate supplementation was hypothesized to prevent or
decrease fracture incidence by effecting homocysteine
metabolism, but some of these studies had inconsistent
data about fracture preventing [21].

Vitamin B complex plays an important role in wound
healing, gingival health. Effects of vitamin B complex
were mostly investigated in terms of soft tissue healing,
but some studies have indicated that vitamin B, [10],
vitamin B, [22], vitamins B, B,, B,, B,, B,, B, reduced
the periodontal destruction and tooth mobility [23]. The
effects have not been researched comprehensively. The
aim of this study was to evaluate these effects in experi-
mental periodontitis rat model, morphometrically and
histopathologically.

OBJECTIVE

Vitamin B complex plays an important role in wound heal-
ing and gingival health. Effects of vitamin B complex were
mostly investigated in terms of soft tissue healing. The aim
of this study was to evaluate the effects of RBE, NA, and
FA on alveolar bone loss in experimental periodontitis rat
model, morphometrically and histopathologically, as these
effects have not been researched comprehensively to date.

METHODS
Experimental design

Sixty-four male Wistar rats weighting 250 + 10 g were used
in the study. The animals were kept in temperature-con-
trolled cages (approximately 25°C), exposed to a 24-hour
light-dark cycle of equal time, and had access to water
and food ad libitum. The experimental procedure was ap-
proved by the Animal Ethics Committee of Cumhuriyet
University School of Medicine. Rats were randomly di-
vided into the following eight groups:

« Non-ligated control (Control) group (n = 8);

« Ligated group (n = 8);

« Riboflavin 50 mg/kg daily (RBF50) group (n = 8);

« Nicotinamide 50 mg/kg daily (NA50) group (n = 8);

« Folic acid 50 mg/kg daily (FA50) group (n = 8);

« Riboflavin 100 mg/kg daily (RBF100) group (n = 8);

« Nicotinamide 100 mg/kg daily (NA100) group

(n=8), and

« Folic acid 100 mg/kg daily (FA100) group (n = 8).

General anesthesia was administered by using ketamine
(Eczacibasi Ilac Sanayi, Istanbul, Turkey) (40 mg/kg). In
order to induce experimental periodontitis in Ligated,
RBF50, NA50, FA50, RBF100, NA100, and FA100 groups,
a 4/0 silk suture (Dogsan Sanayi, Istanbul, Turkey) was
placed subgingivally, by the same operator (Karakan NC),
around the gingival margin of the right mandibular first
molars of the rats. In the Control group, ligature place-
ment was not performed. After application, sutures were
checked and loose sutures were tightened again. In the
RBF50, NA50, FA50, RBF100, NA100, and FA100 group
RBE, NA, and FA (Sigma-Aldrich, Saint Louis, MO, USA)
were administered systemically with vehicle solution
(physiological saline) by using a gastric gavage, at a rate
of 50 mg/kg/d and 100 mg/kg/d [24]. Only physiological
saline solution by using gastric gavage was administered
in Ligated and Control groups to create sham effect to the
rats. Daily systemic treatment with vitamin B groups was
continued for 11 days; all rats were sacrificed on the 12th
day by using cardiac punction [25]; blood samples were
taken and immediately centrifuged at 3,000 rpm for 10
minutes to obtain serum samples, which were stored at
-20°C in microcentrifuge tubes (Eppendorf AG, Hamburg,
Germany) until used for enzyme-linked immunosorbent
assay (ELISA) analysis. The right mandibles of all rats were
dissected and fixed in 10% neutral-buffered solution and
stained for histomorphometric analysis.

Measurement of alveolar bone loss

Soft tissues of right mandibular region were defleshed
manually and cleaned. The jaws were washed, dried and
embedded into 1% aqueous methylene blue solution for
identifying cement-enamel junction (CEJ) level. Pho-
tographs were taken with a stereomicroscope (x25) and
transferred to a computer. The alveolar bone loss was
measured in three different sites in the right mandibu-
lar molar region by a single examiner (Akpinar A), who
marked them to identify the samples. The distance from
the CE]J to the top of the alveolar bone crest was measured
using Vision Image Analysis Software (Clemex, Longueuil,
Quebec, Canada). Mean values of measurements were cal-
culated for statistical analysis (Figure 1).

Laboratory assays

Serum samples were assessed by a commercial ELISA kit
(Invitrogen, Camarillo, CA, USA) to determine, IL-1f (de-
tection range: 31.3-2,000 pg/ml; sensibility or lower limit
of detection: 4 pg/ml of recombinant rat IL-1) and IL-10
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Figure 1.Images of alveolar bone loss in the mandibular first molar in
the (A) Control, (B) Ligated, (C) RBF50, (D) RBF100, (E) FA50, (F) FA100,
(G) NA50, and (H) NA100 group.

(detection range: 15.6-1,000 pg/ml; sensibility or lower
limit of detection: <5 pg/ml of recombinant rat IL-10) in
serum samples (samples per group). ELISAs were carried
out according to the manufacturer’s recommendations;
96-well plates presoaked with appropriate antibodies were
used. Standard diluent buffer of 50 ul was added to 50 pl
samples; 50 pl of biotin conjugate was added to samples and
incubated for two hours at room temperature (37°C). After
further incubation at room temperature for two hours, the
plates were washed four times, and 100 pl of streptavidin
HRP (diluted 1:5,000) was added at room temperature for
30 minutes. The plates were aspirated and washed four
times; 100 ul of stabilized chromogen was added and
incubated for 30 minutes. The amount of 100 pl of stop
solution was added and absorbance of color at 450 nm
was measured. The resulting values were expressed in pg/
ml. Microwell strips were washed twice with wash buff-
er. In duplicate 100 ul sample diluents were added to all
standard wells, and 96-well plates presoaked with appro-
priate antibodies were used. After the plates were coated,
the samples and standards were added in various dilutions
in duplicate and incubated at 4°C for 24 hours. Antibodies
anti-IL-1p and anti-IL-10 were then added to the wells.
Tetramethylbenzidine substrate solution was added to the
wells for 15 minutes and activation of blue color develop-

ment in the sample was waited for. Color development
was stopped when the color of samples turned yellow. The
absorbance of the color at 450 nm was measured.

Histopathological and histomorphometric analysis

Histopathologic sample analyses were performed by a sin-
gle examiner (Goze F), who masked the samples to identi-
fy them to each other. Mandible sections were fixed in 10%
formalin, and then in 10% formic acid to demineralize the
sample. Next, the specimens were dehydrated, embedded
in paraffin, and six-um thickness sections were obtained
along the molars in a mesio-distal plane for hematoxylin
and eosin described. Alveolar bone and interdental sep-
tum were analyzed under light microscopy (Eclipse E 600,
Nikon, Tokyo, Japan). Inflammatory cell infiltration (ICI)
of the periodontal tissues was scored as follows: not visible
ICI (score = 0), slightly visible ICI (score = 1), and dense
visible ICI (score = 2). A semi-quantitative scoring was
used for determining osteoblastic activity as follows: no
activity (0), mild/moderate activity (1), and high activ-
ity (2) [26]. Osteoclasts, which are large cells including
multiple nuclei near border of the resorption surface, were
counted morphologically in the histological assessment

Statistical Analysis

Statistical analyses were performed with SPSS 22.0 for
Windows (IBM Corp., Armonk, NY, USA). Kolmogorov-
Smirnov test was performed for determining data distri-
bution. Comparisons between the four groups were per-
formed using the Kruskal-Wallis test. Two independent
group comparisons were performed using Mann-Whitney
U-test. The data were presented as mean =+ standard devia-
tion and p < 0.05 was considered statistically significant.
The ratios of the presence of ICI and osteoblastic activity
were analyzed using a x* test.

RESULTS

The presence of silk ligature around the first right mo-
lars of the rats induced an inflammatory response and
periodontitis. The ratio of presence of ICI in the Ligated
group (p < 0.05) was significantly higher than in the other
groups. The ICI in the RBF50, FA50, and NA50 groups
and RBF100, FA100, NA100 groups were similar and
there was no significant difference between these groups
(p > 0.05) (Graph 1).

Mean alveolar bone loss measurement with stereomi-
croscope in the mandibular first molar tooth was revealed
to be significantly lower in the RBF100 group than in the
Control group (p < 0.05). In the Ligated group, alveolar
bone loss was significantly higher (p < 0.05) compared to
all the other groups (Graph 2). The differences in the se-
rum IL-1 levels between the groups were not statistically
significant (p > 0.05) (Graph 3). Serum IL-10 levels of all
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Graph 1. Frequencies (%) of inflammatory cell infiltration (ICl) in
groups: (a) Ligated group was revealed as statistically more significant
regarding ICl than the Control group (p < 0.05).

Graph 3. Mean serum IL-1p levels with standard deviation bars of
the groups; there was no statistical significance between the groups
(p > 0.05).
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Graph 2. Mean alveolar bone loss and standard deviation bars in Con-
trol, Ligated, RBF 50, FA50, NA50, RBF100, FA100 and NA100 groups:
(a) significant bone loss in Ligated group compared to that of other
groups (p < 0.05); (b) in the RBF100 group, alveolar bone loss was
significantly lower than that in the Control group (p < 0.05).

the groups were under the detection range, hence they
were not represented in the data.

Graph 4 shows the osteoclast numbers of the groups.
The osteoclast numbers of all the groups were lower than
the Ligated group, but this difference was not statistically
significant (p > 0.05). Levels of osteoclasts that were ob-
served in the Ligated group were significantly higher than
those of the Control and FA100 groups (p < 0.05).

It was revealed that osteoblastic activity in the Ligated
group, RBF100, and NA100 groups was significantly higher
than that in the Control group (p < 0.05). There was no
significant difference in term of osteoblastic activity be-
tween RBF50, NA50, FA50, and FA100 groups (p > 0.05)
(Figure 2).

DISCUSSION

The understanding of the nature of periodontal disease
causation and pathogenesis has changed dramatically, and
as a result the approach of periodontal treatment started
evolving 30 years ago, from blocking inflammation to
moderating it [27]. There are many studies in literature
that refer to links between periodontal disease and dietary
intake. Nutrients derived from diet perform as antioxi-

Graph 4. Mean osteoclast numbers in the groups; the osteoclast
numbers of all the groups were lower than that in the Ligated
group, but this difference was not statistically significant (p > 0.05);
osteoclasts that were observed in the Ligated group were significantly
higher than those of the Control and FA100 groups (p < 0.05).

dants, co-enzymes in energy production and metabolic
processes and components of tissue structures that keep
the body’s system functioning properly and maintain good
overall health, including oral health. Thus we investigated
the effects of different dosages of RBE, NA, and FA on
periodontal bone loss in rats and found that the vitamins
increased osteoblast activity, and reduced the osteoclast
numbers and alveolar bone loss.

In one study, authors researched vitamin B complex
supplementation on periodontal wound healing in humans
[11]. Patients were given 50 vitamin B complex tablets and
50 placebo tablets for 30 days after the surgery. At the end
of the study Vitamin B supplemented subjects demonstrat-
ed significantly superior clinical attachment level (CAL)
gains, but not in plaque index (PI), gingival index (GI),
bleeding on probing (BOP), and BANA test values.

Erdemir and Bergstrom [28] investigated relation-
ship between FA and vitamin B, serum levels on the one
hand, and smoking on the other, in patients with chronic
periodontitis. They concluded that mean PI, GI, and CAL
were significantly more increased in smokers than in non-
smokers, although FA levels of smokers were lowered by
26% in comparison with that of non-smokers. In another
study authors tried to evaluate the effects of folate mouth-
wash on periodontium in experimental gingivitis model
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Figure 2. Histopathological sections of mandibular first molar tooth in all the groups (hematoxylin and eosin staining; original magnification: A: x10;
B: x40; C: x20; D: x10; E: x20; F: x20; G: x40; H: x20): (A) normal mandible showing alveolar bone (b), pulp (p), and dentin (d); (B) in the Ligated
group after 11 days, dense inflammatory infiltration area (arrow); (C) RBF50 group showing osteoblastic activity border of alveolar bone (narrow
arrows) and ruffled osteoclast border with multiple nuclei (wide arrows); (D) RBF100 group revealed dense osteoblastic activity (arrows); (E) FA50
group, osteocytes in the lacunas (white arrows); (F) FA100 group showing osteoclastic activity (arrow); (G) NA50 and (H) NA100 groups, showing

increased osteoblastic activity (black arrows), osteocytes (white arrow), and reduction in osteoclast number, respectively.

[29]. At the end of the study they concluded that the folate
mouthwash did not affect plaque accumulation or clinical
signs of gingivitis. According to data from the national
health and nutrition examination survey 2001/02, se-
rum folate levels are important indicators for periodontal
health in older adults and may help maintain oral health
properly [9]. Mohammadi et al. [22] aimed to evaluate the
protective effect of FA on cyclosporine-induced bone loss
in rats. Consequently, they suggested that FA may have
a preventive role against cyclosporine adverse effects to
bone in rats. In a recent study performed with diabetic
rats, authors observed that alveolar bone loss, number
of inflammatory cells, and nuclear factor kappa-B ligand
positive cells were more decreased in streptozotocin in
the NA group than in the streptozotocin group [30]. In
our study the results showed that RBF, FA, and NA sig-
nificantly prevented alveolar bone loss which had been
initiated by using ligature on experimental periodontitis
model in rats.

There are many experimental periodontitis models
which have been applied on rats, such as using ligature
on molar teeth, dietary manipulation, or introduction of
pathogenic microorganisms. Placing a ligature is a highly
presumable model for determining effects of different
drugs or agents against periodontal tissues. According to
studies, placement of a ligature around the molar teeth of
rats leads to appearance an inflammation beneath the liga-
ture [31] and most intense bone loss was achieved by day
11 after ligature placement [32]. We used ligature-induced
periodontitis model in our study, rats were sacrificed on
day 12 and ligature placement on the first molar tooth
caused a significant amount of bone loss.

In this study the dosages were arranged according to
studies listed below. No evidence of RBF toxicity was based
on limited human and animal studies [33]. Bertollo et al.
[34] assessed antinociceptive and anti-inflammatory activ-

ities of RBF in different experimental models with differ-
ent dosages, i.e. 25, 50, and 100 mg/kg. In an experimental
rat model, the authors used 100 mg/kg dosage of RBF to
evaluate its antioxidant effect [35]. In another study RBF
was administered at 30 and 100 mg/kg by oral gavage to
test its protective effect on hepatic injury [36]. The risk of
toxicity from FA is low, because folate is a water-soluble
vitamin and is regularly removed from the body through
urine. Different dosages of FA have been used in many
animal studies. In an experimental study on mice, 400-
1,200 nmol/kg dosages of FA were used [37]. The dose of
FA could be chosen to evaluate its efficiency - a 100-fold
dose of its acceptable daily dose, which is considered to be
15 mg/day for a 70-kg healthy adult [38]. In general, NA
is given in doses ranging 40-250 mg/day orally when NA
deficiency occurs [13]. The median lethal dose for subcu-
taneous administration of NA in rats is 1.68 g/kg, hence
the therapeutic index of NA is wide, but at very high doses
it causes reversible hepatotoxicity in animals and humans
[39]. No clinical signs, abnormal behaviors, or infections
were observed in rats of any group. In our study, 50 mg/kg
and 100 mg/kg dosages of RBF, FA, and NA were used on
rats. Both of the dosages were effective on alveolar bone
loss, although 100 mg/kg dosage of these vitamins revealed
more effective results compared to 50 mg/kg dosage; how-
ever, these findings are not statistically significant.

IL-1P plays a key role in periodontal pathogenesis and
induces the synthesis and secretion of different mediators
such as prostaglandins, chemokines, and other cytokines.
IL-1p exacerbates inflammation and alveolar bone resorp-
tion. A development of systemic infection in rats might
have increased the levels of IL-1f. Apart from the serum
cytokine analysis, gingival homogenates analysis would
be performed to eliminate systemic inflammation effect.
In our study, serum levels were the highest in the NA100
group, but the difference between the groups was not sig-
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nificant — although NA has an antioxidant effect that may
prevent alveolar bone loss in spite of increased IL-1f3 level.

CONCLUSION

Within its limitations, this study states that administra-
tion of systemic RBE, FA, and NA with different dosages
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SUMMARY

Introduction Biodegradable porous scaffolds are found to be very promising bone substitutes, acting
as a temporary physical support to guide new tissue regeneration, until the entire scaffold is totally
degraded and replaced by the new tissue.

Objective The aim of this study was to investigate cytotoxicity of a synthesized calcium hydroxyapatite-
based scaffold, named ALBO-OS, with high porosity and optimal topology.

Methods The ALBO-OS scaffold was synthesized by the method of polymer foam template. The analysis
of pore geometry and scaffold walls topography was made by scanning electron microscope (SEM). The
biological investigations assumed the examinations of ALBO-OS cytotoxicity to mouse L929 fibroblasts,
using 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromidefor (MTT) and lactate dehydrogenase
(LDH) tests and inverse phase microscopy.

Results The SEM analysis showed high porosity with fair pore distribution and interesting morphology
from the biological standpoint. The biological investigations showed that the material is not cytotoxic
to L929 cells. Comparison of ALBO-OS with Bio-Oss, as the global gold standard as a bone substitute,
showed similar results in MTT test, while LDH test showed significantly higher rate of cell multiplication
with ALBO-OS.

Conclusion The scaffold design from the aspect of pore size, distribution, and topology seems to be very
convenient for cell adhesion and occupation, which makes it a promising material as a bone substitute.
The results of biological assays proved that ALBO-OS is not cytotoxic for L929 fibroblasts. In comparison
with Bio-Oss, similar or even better results were obtained.

Keywords: hydroxyapatite; cytotoxicity; MTT; LDH

INTRODUCTION

Bone is a dynamic and highly vascularized tis-
sue which has significant self-healing capacity
for the repair of small fractures. However, bone
grafts are needed to provide support, fill bone
defect, and enhance biological repair in larger
ones. Due to source limitation of autogenic
bone grafts and immunologic rejection prob-
lem of natural bone grafts, bone tissue engi-
neering technique has become a crucial strat-
egy for permanent repair of bone defects in
current tissue transplantation methodologies
and grafting [1, 2, 3].

Hence, 3D biodegradable porous struc-
tures well-known as scaffolds are found to
be a promising solution because they act as a
temporary physical support to guide new tissue
regeneration until the entire scaffold is totally
degraded and replaced by the new tissue. Ide-
ally, these temporary scaffolds should be po-
rous in order to accommodate cell growth and
facilitate both tissue regeneration and vascu-
larization [4, 5, 6]. Furthermore, they should
also be biocompatible, mechanically strong,
and have a biodegradation rate similar to the
cell/tissue growth rates. Three more properties
should be fulfilled: (i) the material should es-

tablish a stable direct connection with patient’s
bone, both structural and functional, (ii) the
material should be osteoinductive, and (iii) it
should be osteoconductive, for recruitment of
mesenchymal progenitor cells and guided bone
deposition on the scaffolds surface.

Scaffold has to favor cell attachment, prolif-
eration and differentiation, bone growth, and
in vivo revascularization. It should also possess
mechanical properties matching those of target
tissue, designed geometrically and functionally
to mimic native extracellular matrix environ-
ment as much as possible [7-10]. A ceramic
carrier designed to mimic bone structure hi-
erarchy covered by polymer thin films with
appropriate properties is probably one of the
best solutions for the above requested scaffold
construction.

ALBO-OS scaffold was developed as inno-
vative product following the aforementioned
requirements. It is a composite of calcium
hydroxyapatite (CHA) and poly-lactide-co-
glycolide (PLGA) with very high porosity and
pronounced topography of the inner walls.
PLGA (coating CHA in ALBO-OS) belongs
to the family of synthetic biodegradable poly-
esters commonly used in tissue engineering,
as it satisfies the requirements of mechanical
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properties and convenient processing [11, 12]. It has fa-
vorable degradation rate that matches the rate of healing
of damaged bone tissue [13]. This composite was made in
an attempt to enhance the scaffold surface for various cell
activities, including cell adhesion, proliferation and release
of cytoplasmic metabolites, changes of the cell shape, den-
sity of their occupations, etc.

Presented in vitro study was aimed at investigating the
biological response (cytotoxicity and cell adhesion) of fi-
bre-like cells to ALBO-OS. The potential of such scaffold
was compared with Bio-Oss through 3-(4,5-Dimethylth-
iazol-2-yl)-2,5-diphenyltetrazolium bromidefor (MTT)
and lactate dehydrogenase (LDH) tests; cell line of mouse
tibroblasts L929 was used for investigation of biological
response to the implanted material.

OBJECTIVE

The aim of this study was to investigate cytotoxicity of the
synthesized scaffold on the base of calcium hydroxyapatite
and poly(lactic-co-glycolic acid) (PLGA), with improved
structural design, on the cell line of mouse fibroblasts 1.929
using MT'T and LDH assays and inverse phase microscopy.

METHODS
Scaffold preparation

The synthesis of scaffold named ALBO-OS consisted of
three stages: synthesis of CHA powder, production of CHA
granules, and deposition of a thin film of PLGA on the
surface of the granules.

CHA powder was synthesized hydrothermally from
approximately stoichiometric mixture of (NH,) HPO,
and Ca(OH),, by procedure given in our previous inves-
tigations [14, 15]. The procedure, in brief, consisted of
the following: 500 ml of a 2.32 cmol aqueous solution
of (NH,),HPO, was poured into 500 ml of a 3.02 cmol
aqueous solution of Ca(OH),, under vigorous stirring.
The mixture’s pH value was adjusted to 7.4, and it was
autoclaved at 150°C under a pressure of 5x10° Pa for 8
h. After the hydrothermal treatment, the precipitate was
decanted, dried at 80°C for 48 h, washed with deionized
water, and ultracentrifuged. In the next step, a mixture
of 5 g of hydrothermally synthesized CHA and 1.5 g of
poly(ethylenevinyl acetate)/poly(ethylene vinyl versatate)
(PEVA/PEVV) was made and further processed in the
autoclave at 120°C for 2 h. The obtained CHA powder
was further used for production of CHA granules.

The CHA powder was mixed with water to form ce-
ramic slurry. To enhance the wetness of the slurry and
its rheological properties, 2% of PVA was added. Poly-
urethane (PU) foam with adequate pore size distribution
was then dipped into the slurry followed by gently squeez-
ing the foam several times to allow the slurry to penetrate
the foam and the excess slurry to be squeezed out. Com-
pressed air through an air gun was used to avoid a block-

age of pores. The ceramic slurry-coated PU foam was left
to dry at room temperature and was then heated in an
oven at 600°C to burn out the PU foam, and then sintered
at 1,200°C for 4 h. The obtained porous CHA compact was
further disintegrated into granules of suitable size.

The final step in ALBO-OS synthesis was the deposi-
tion of PLGA thin film on the surface of CHA granules.
PLGA pellets (50:50, M = 45,000-70,000; Durect Corpora-
tion, Cupertino, CA, USA) were dissolved in chloroform
to obtain 1% w/w solution which was further poured over
CHA granules. After the solvent evaporation, thin PLGA
film was formed at the granules’ surface [16].

Scaffold characterization

For structural analysis of CHA granules, as the main compo-
nent of ALBO-OS, the methods of X-ray diffraction (XRD)
and Fourier transform infrared spectroscopy (FTIR) were
used. For XRD analysis, Philips PW 1050 diffractometer
(Koninklijke Philips N. V., Amsterdam, the Netherlands)
with Cu-Kal-2 lamp was used, and the data were collected
in the 2 0 range from 9° to 67°, in steps of 0.055°, and with
exposure time of 2 seconds per step. For FTIR analysis,
spectrometer 380 Nicollet FTIR (Thermo Electron Corpo-
ration, Waltham, MA, USA) was used. FTIR spectra were
taken in the spectral range 4,000-400 cm ™.

Scanning electron microscopy (SEM) was used to ana-
lyze the microstructure of pore walls of CHA granules.
Sample preparation for SEM was performed by steaming
with gold in BALZERS, and the samples were observed
under a JSM-5300 microscope (JEOL USA, Inc., Peabody;,
MA, USA).

Total porosity of the synthesized CHA scaffolds was
determined by using the following equations: bulk den-
sity (pB) = weight of the sample divided by volume of the
sample; theoretical density of the CHA (p ) = 3.16 g/cm?
relative density (R.D.) = (pB/p,) x 100%; and total poros-
ity = 100% - R.D. The dimensions and the weight of each
sample were measured and recorded using the weight of
displaced liquid (water) with measured quantity of the
sample. Three identical specimens were used to determine
the total porosity.

Nano-porosity of the CHA scaffold was estimated by
high-pressure mercury intrusion porosimeter (Carlo Erba
Porosimeter 2000 with Milestone 100 Software System). The
porosimeter operates in the pressure interval 0.1-200 MPa,
enabling estimation of pores in interval 7.5-15,000 nm.

Biological examination
Biological samples

Study included three different materials (ALBO-OS, Bio-
Oss, and control) and three independent experiments
(three biological replicates). In each experiment, five wells
were analyzed for each material, which makes 15 samples
in total, for each material.
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Cell culture

The mouse fibroblasts L929 were grown in appropriate
containers, in a culture medium (DMEM) with addition of
10% fetal calf serum (FCS), L-glutamine (3 mM), penicil-
lin (100 IU/ml) and streptomycin (100 mg/ml). After sup-
plementation, pH of the medium solution was adjusted to
7.2 using a bicarbonate buffer. Thereafter, the solution was
filtered through a filter with a pore size of 0.22 um. Cells
were grown at the temperature of 37°C in air with 5% CO..

To optimize the growing conditions of cells, experimen-
tal curves of cell growth were defined, depending on the
growth time. The cells were monitored using alamarBlue
(Thermo Fisher Scientific, Waltham, MA, USA) assay (at
570 nm) after two, 24, 48, 72, and 96 hours. The growth
curves after seeding 500, 1,000, 2,000, 4,000, and 8,000 cells
were investigated. Based on the growth curves, the time re-
quired to double the cell number was determined and on
its basis the optimal number of cells for experiments was
determined. That number was 6,000 cells/well in the 96-well
plate, for indirect toxicity testing, and 100,000 cells/well in
the six-well plate for direct toxicity testing [17, 18, 19].

MTT test

For the test of indirect cytotoxicity (MTT test) the extracts
were obtained by suspending the granules of ALBO-OS in
culture medium (DMEM with10% FCS) at a concentration
0f 0.02 g/ml and incubated at 37°C for one, 24, or 72 hours
with constant agitation. After incubation, extract solutions
were centrifuged for 10 minutes at 2,000 rpm, decanted
and filtered through a 0.22 pm filter (to eliminate any solid
particles of the material). pH values of the obtained solu-
tions were determined and they were used for MTT test.
For MTT test, L929 cells were seeded in 96-well cell
culture plates in 100 pl growth medium at concentration
of 6,000 cells/well. After 24 h of culture in a humidified
atmosphere with 5% CO, at 37.1°C, medium was removed
and replaced with 100 pl of previously prepared extract
dilutions (obtained after one-, 24-, or 72-hour contact of
medium and ALBO-OS). Extract of Geistlich BioOss (as a
global gold standard) obtained only after 72-hour contact
of BioOss with culture medium was used for comparison
of cell viability on these two materials. Cells cultured in
growth medium served as controls. After 72 h of incuba-
tion with each extract, the cell culture was treated with 20
ul/well of MTT (5 mg/ml in PBS) and incubated for fur-
ther 4 h in humidified atmosphere with 5% CO, at 37.1°C.
Then, MTT was removed and 100 ul 10% SDS in 0.01 M
HCl was added in order to dissolve the formazan crystals.
The next day, the optical density (OD) was read on ELISA
multiwell microplate reader at 570 nm [17, 18, 19].

LDH test

To determine direct cytotoxicity, a thin (300 pm - 1 mm)
ALBO-OS coating of the granules was deposited on round

polypropylene flakes, which were further fixed to 6-well
plates and sterilized with y-rays (25 kGy, 48 h). BioOss
granules prepared in the same way were used for com-
parison with ALBO-OS. Then, the optimal number of
1929 cells (100,000 per well) was added. Further, plates
were incubated for one, two and seven days in humidified
atmosphere with 5% CO, at 37.1°C. The number of vi-
able cells was estimated after physical lysis. The cells were
lysed by alternate freezing and defrosting in three cycles,
then centrifuged and LDH level was determined from the
obtained supernatant. Supernatant aliquots of each well
were transferred to a new 96-well plate and the LDH quan-
tified using an enzymatic kit (Sigma Aldrich, St. Louis,
MO, USA). Number of cells was determined by the level of
LDH using previously constructed calibration curve. The
optical density was read on microplate reader at 490 nM.

Statistical analysis

The results are presented as mean + standard deviation
(SD). The differences between groups (independent sam-
ples) were analyzed using One-way Analysis of Variance
(ANOVA) and Student’s t-test. Statistical analysis was per-
formed using SPSS statistical software version 15.0 (SPSS,
Chicago, Illinois). All p-values less than 0.05 were consid-
ered to be significant.

Phase contrast microscopy

Cells were observed under phase contrast microscope
(Leica Microsystems, Wetzlar, Germany) after contact
with the extracts of ALBO-OS for 24, 48, and 72 h. Their
morphology and the difference in cell density compared
to controls (cells cultivated in culture medium, for 24, 48,
and 72 h also) were evaluated [17, 18, 19]. The percentage
of survived cells in ALBO-OS extracts was obtained by
analysis of contrast phase microscopy images for each well
in each experiment (15 images). The results are presented
as mean percentage * standard deviation of percentage
for each group.

RESULTS
Scaffold granules characterization

The obtained XRD spectrum (Graph 1) showed that the
phase composition of CHA scaffold granules corresponds
to carbonate calcium hydroxyapatite Ca (PO,) (OH),
(JCPDS 9-432). All characteristic diffraction peaks were
present: (002) at 20 = 25.98°, (120) at 20 = 29.03°, (121)
at 20 = 31.87°, (300) at 26 = 33.07°, (310) at 20 = 39.94°,
(222) at 26 = 46.82° and (123) at 20 = 49.54°.

FTIR spectrum of CHA granules (Graph 2) showed the
bands characteristic for CHA. The bands around 1,092,
1,046, 603, and 568 cm™ correspond to PO,* group. Vibra-
tions of OH groups were detected at about 632 cm™. Vi-
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Figure 1. Enlarged photograph of the CHA compact

brations of CO,*" group at 1,449 and 870 cm™ indicate the
presence of carbonate groups in the apatite structure that
partially replace OH'ions. Based on this, it was identified
that the carbonate apatite type B had been obtained, which
is the most active form of carbonated apatite (type B pre-
dominates in the bones of young people, while the A type
predominates in the bones of elderly people). The bands
at 2,921 cm™ and 3,024 cm™ correspond to the v(C-H)
symmetric and asymmetric (respectively) stretching vibra-
tions of intercalated PEVA/PEVYV at the surface of CHA
particles. A broad band between 3,150 cm™ and 3,500 cm™
can be attributed to the OH stretching vibrations, which
belong to various hydroxyl groups present in the sample.

Porous CHA compacts had very porous 3D mac-
rostructure (Figure 1). The pores were cylindrical and
interconnected, with a diameter of 0.1-1 mm, while most
of them have a diameter of 0.2-0.3 mm. The average scaf-
fold porosity was 87 + 8%. Scaffold granules obtained by
scaffold disintegration were from 300 pm to 1 mm.

The structure of the inner walls of CHA scaffold granules
is shown on SEM micrograph (Figure 2). A well-defined
internal geometry could be observed with the elongated
grains of a mean diameter 0.5-1.5 um, and length 1.7-4 pm.

Investigations of the nano-structure of the scaffold
walls, by mercury porosimetry, showed the presence of

Graph 2. FTIR spectra of CHA scaffold granules

Figure 2. SEM: Typical appearance of the inner walls of CHA scaffold
granules at 150,000x magnification

nano-pores with diameters of 30-400 nm, with prevailing
pores in the range of 100-200 nm.

Indirect cytotoxicity
MTT test

The results of MTT test are presented as the percentage
of viable 1929 fibroblasts in the presence of ALBO-OS
extracts at different concentrations (obtained after ALBO-
OS degradation in the culture medium after one, 24, and
72 hours) compared to the controls, which represent a
pure cell culture of 1929 cells without ALBO-OS (Graph
3). Concerning cell survival relative to the concentration
of the extract, we noticed the following: for concentration
of 200 mg/ml (100% extract), the cytotoxic effect was total
(the number of survived cells was negligible); for concen-
tration of 100 mg/ml (two times diluted extract) survival
rate was about 15%; for concentration of 50 mg/ml (four
times diluted 100% extract) survival was 60-70%, and for
concentrations up to 20 mg/ml, the percentage of survival
was 80-100%, regardless of the contact time with the cell
extract. Similar results were obtained for BioOss. BioOss
extract was obtained after a 72-hour degradation in culture
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Graph 3. Survival of cell culture of L929 mouse fibroblasts in the pres-
ence of ALBO-OS extract at different concentrations, for the extracts
obtained after exposure of culture medium to ALBO-OS for one, 24,
and 72 hours, and in the presence of the extract of BioOss; survival in
the control group was 100%. Results are given as mean values of three
independent experiments with five wells in each (n = 15). Standard
deviations (SD) were between + 5 (for higher concentrations) and +
15 (for lower concentrations).

medium and the same concentrations were used as in the
case of ALBO-OS.

As it is evident from Graph 3, cell survival was only
slightly dependent on the contact time between the growth
medium and the material, while it was highly dependent
on the extract concentration.

In order to define the difference between ALBO-OS
and BioOss more precisely, only results obtained in the
presence of ALBO-OS and BioOss extracts obtained after
72 h were compared (Graph 4). Statistically significant dif-
ference between them was noticed only for concentrations
of 10 and 20 mg/ml (p < 0.05).

Phase contrast microscopy

The morphology of cells that were in contact with extracts
of ALBO-OS for 24, 48, or 72 h, were observed by phase
contrast microscopy (Figures 3a, 3b, and 3c). An increase
of cytotoxicity with the increase of time the medium and
ALBO-OS are in contact could be observed (Figure 3a).
Observing the contact of cells with the ALBO-OS extract
obtained after one hour of contact with the medium, it can
be seen that the cell morphology was similar while their
density was lower than that in the control group (that was
the case only in contact with the culture medium). When
the extract obtained after a 24-hour contact was used for
cell cultivation, cell density was also lower, compared to
the control, and morphology was changing from elongated
forms, typical for fibroblasts, to spheroidal form. In the
case of extract obtained after 72 hours, cell number was
significantly lower than in the control group and cells were
spherical in shape.

From Figure 3b it is obvious that the cytotoxicity in-
creased with the increase of contact time of the culture
medium with ALBO-OS. Observing the cells cultured in
the ALBO-OS extract obtained after one hour of contact
with the medium, cell morphology was similar, while their
density was lower than in the control group. In the case
of the extracts obtained after 24 and 72 hours, cell density

Graph 4. MTT viability assay of L929 mouse fibroblasts incubated
with extracts of ALBO-OS and BioOss (obtained after exposure of cul-
ture medium to ALBO-0S/BioOss for 72 hours). Data are expressed
as percentage over the control cells, considering the control group
as 100% (cells without exposure to materials). Results are given as
mean values of cell viability of three independent experiments with
five wells in each = SD (n = 15).

was significantly lower than in the control group, and the
spherical morphology was observed. There was no sig-
nificant difference between the cells that were in contact
with the extract of ALBO-OS obtained after 24 and 72 h.

The cytotoxicity continued to grow with the increase of
contact time between the culture medium and ALBO-OS
(Figure 3c). In contact of the cells with the extract of AL-
BO-OS obtained after one hour, the cell morphology was
similar, while their density was lower than in the control
group. When the extract obtained after 24 and 72 hours
were used, cell density was significantly lower than in the
control group and the morphology was spherical. A sig-
nificant difference was observed in the density of cells that
were seeded in the extract of ALBO-OS obtained after 24
and 72 hours of contact with the culture medium.

It is evident from Graph 5 that the number of viable
1929 cells slightly decreased when they were exposed to
the products of ALBO-OS degradation over a period of
24, 48, and 72 hours, i.e. cytotoxicity slightly increased
with the increase of contact time between the cells and the
ALBO-OS extracts. The ratio between the density of sur-
vived cells in three different ALBO-OS extracts (obtained
after one-, 24-, and 72-hour contact of ALBO-OS and
medium) and control (expressed as percentage) showed
mild decrease with the increase of contact time between
ALBO-OS and medium (Graph 5).

Comparatively observing the presented results, the test
material ALBO-OS showed quite similar results from the
standpoint of cytotoxicity on L929 fibroblast culture as the
Geistlich BioOss (Geistlich Pharma North America Inc.,
Princeton, NJ, USA) gold standard (Graph 3).

Direct Cytotoxicity

Cell proliferation, shown in Graph 6 as the number of cells
adhered to the surface as a function of time, showed clearly
that the number of cells grows during the entire period of
ALBO-OS contact with the cells. The initial cell number
in the well was 100,000. On the first day of the experiment



Srp Arh Celok Lek. 2016 May-Jun;144(5-6):280-287

Figure 3. Phase contrast microscopy images of mouse fibroblasts L929 treated for: a) 24 h, b) 48 h, and ¢) 72 h, with extracts obtained after
contact of culture media with ALBO-OS for one, 24 and 72 hours (magnification 100x)
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Graph 5. Percentage of survived cells in ALBO-OS extracts (obtained
after contact of medium and ALBO-OS for one, 24, and 72 hours) com-
pared with survived cells in control, attained from contrast phase mi-
croscopy images obtained after 24-, 48-, and 72-hour contact with
cells. For each sample 15 images were analyzed. SDs were between
+5and £ 10.

the number of cells in the presence of ALBO-OS did not
significantly increase, but from the second day of the ex-
periment the cells were extensively multiplied and their
number was growing exponentially, so that it was 3.6 x 10°
cells per well on the seventh day. Obviously, ALBO-OS

Graph 6. The number of L929 cells adhered on ALBO-OS and BioOss.
Data are expressed as mean values + SD of three independent experi-
ments with five wells in each (n = 15).

did not show cytotoxicity in direct contact with the L929
fibroblast cell culture because the number of cells grew
steadily over the entire period of contact. Statistically sig-
nificant difference between ALBO-OS and BioOss was
noticed after two days (p < 0.001).
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DISCUSSION

High average ALBO-OS scaffold porosity (nearly 87%) and
its macrostructure, as it is shown in Figure 3a, mainly built
from cylindrical and interconnected pores with a diameter
of 200-300 pm, is very suitable for convenient adhesion
of bone cells. The other very important element for cell
adhesion and proliferation is very specific nanotopology
of scaffold pore walls, with properly distributed hills and
valleys, which enables the attachment of cell filopodia, as
it is shown in Figure 3b.

Considering the results of MTT assay (Graph 3), it is
evident that cell survival was highly dependent on the ex-
tract concentration, while it was just slightly dependent
on the extraction time. The results obtained for ALBO-
OS and BioOss for extraction time of 72 hours were very
similar, with statistically insignificant difference. Similar
results, for systems with PLGA alone or a component of
a composite with CHA, were obtained in other investiga-
tions, showing the cytotoxicity increase with the extract
concentration, caused mainly by the decrease in pH after
PLGA degradation to PGA and PLA [20-23].

Phase contrast microscopy showed that the cytotoxicity
of ALBO-OS slightly increased with the increase of contact
time between cells and ALBO-OS extracts, while the in-
crease of its cytotoxicity was more pronounced for longer
extraction time when cell morphology became slightly
changed (Figure 3 and Graph 5).

LDH assay showed that after the second day of the ex-
periment the cells were already significantly multiplied,
growing exponentially over the entire period of contact.
This was also confirmed in previous investigations of
the same material (ALBO-OS) on dental pulp stem cells,
where LDH test showed favorable effect of the material on
the cell proliferation [21]. The comparison of the number
of cells grown on ALBO-OS and BioOss showed that in
first two days, when cells were in the adaptation phase, the
difference was not so significant although the number of
cells grown on ALBO-OS was about 1.5 times higher. Af-
ter three days, significant difference could be noticed (the
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KPATAK CAZIPXA)J

YBop NMopo3Hu 6roperpagabunHmy Hocaum Cy ce NoKasann Kao
[06pV 3aMeHNLM KOCTM jep Aenyjy Kao nprBpeMeHa ¢prsnuka
noTnopa 3a ycMepeHy pereHepauujy TKMBa AOK Ce YMTaB HOCau
MOTMYHO He pa3rpaamn U 3aMeHV HOBYM TKMBOM.

Lwmb paga Linmb oBor papa je 610 aa ce ncnuta UATOTOKCUY-
HOCT HoCaya TKMBa Ha 6a3u Kanuujym-XugpoKcmanaTiTa, BUCo-
Ke NOPO3HOCTW 1 ONTUManHe Tononorunje, HazsaHor ALBO-OS.
MeToge paga 3ameHuk koctn ALBO-OS je cuHTETUCAH MeTO-
[IOM MaTpuLe Hanpas/beHe of NoanMepHe neHe. leometpuja
nopa 1 3ufoBa Hocaya aHanu3mpaHe cy nomohy ckeHupajyhe
enekTpoHcke mukpockonuje (CEM). buonoluka ncrpaxmsama
n3BefeHa Cy NCNUTUBabemM LMToToKCcMYHocTu ALBO-OS-a Ha
muwjum ¢prnbpobnactma L929 nomohy MTT n LDH TectoBa 1
ba3HO KOHTpaCTHe MUKpPOCKomuje.
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Pesyntatn CEM aHanv3a je nokasana BenunKky 1 paBHOMepHY
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BULWTa. bnonoluka nctpaxusama nokasana cy fa Matepujan
Huje umToToKCMyYaH. Mopeherwem matepujana ALBO-0OS v Bio-
Oss, Koju je, rnobanHo, 3naTHu cTaHaapa mehy 3ameHnLrma
KOCTU, fO6UjeHn Cy cnnyHy pe3ynTatn Ha MTT TecTy, AOK Cy
pe3ynatu LDH Tecta nokasanu 3HauajHo Behu 6poj henujckmx
peoba y KoHTakTy ca ALBO-OS-om.
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SUMMARY

Introduction Enlarged inguinal lymph nodes very often present a site of metastatic disease. Inguinal
lymph node block dissection is a demanding procedure, which usually requires at least one of recon-
structive modalities. Among different reconstruction options we selected the tensor fascia lata (TFL)
musculocutaneous flap.

Objective The paper aims at presenting a series of inguinal block dissections, followed by immediate
reconstruction, using the TFL flap, and evaluation of tumor type, flap dimension, complication rate and
the duration of hospital stay.

Methods We present a consecutive case series of 25 conducted block dissections. The defects were
reconstructed using TFL flap, because of the extent and site of the tissue defects, reliability of the flap,
and potentially primarily infected exulcerated tumors.

Results The reconstruction was successful in all cases, the incidence of surgical complications was 16%,
no further complications, such as lymphedema or gait disturbances, were noted. Primary skin tumors
were predominant (13 cases), followed by genitalia tumors (four cases). The male sex was more frequently
affected (14 vs. 11 cases).

Conclusion Having in mind that TFL presents as a flap of adjustable size, length, shape, and volume,
with negligible donor site morbidity, and after comparing of our results to those of other authors, we
advise broader use of TFL flap. As a reliable flap, not too difficult to harvest, with a low complication rate,
it must be taken into consideration regarding the benefits for the patient, and, on the other hand, the

surgery cost and duration.

Keywords: inguinal block dissection; reconstruction; tensor fascia lata flap

INTRODUCTION

Enlarged inguinal lymph nodes could be a
site of primary disease (infection, Hodgkin or
non-Hodgkin lymphoma), but more often they
represent the site of secondary (metastatic) dis-
ease. Primary malignancy can usually be found
on genitalia, perineum, buttocks, lower ab-
dominal wall, anus (below the pectinate line),
the thigh and the leg. There are two groups of
inguinal lymph nodes - superficial and deep
[1]. The inguinal dissection in metastatic dis-
ease should be properly performed to achieve
optimal local control and minimize recurrence
rate [2, 3].

Routinely, lymph node dissection is per-
formed under general anesthesia, and consists
of ablation of superficial and deep lymph nodes
of the groin. In cases of extranodal spread, with
skin metastases, a skin excision should be ad-
ditionally performed, and such surgical proce-
dure is named block dissection. This surgery
leads to excessive soft tissue coverage deficien-
cy and exposure of vital structures. Those facts
underline the need for immediate reconstruc-
tion, which is performed according to the gen-
eral rule of the “reconstructive ladder” Most
often, the direct closure cannot be achieved.
Exposure of the femoral vessels and nerves ex-
clude the use of skin grafts. The reliable choice

for immediate reconstruction would be the use
of local flaps such as tensor fascia lata (TFL)
flap [4], inferior based rectus abdominis flap
[5, 6], or anterior thigh flap [6]. Some authors
even recommend the prophylactic use of TFL
in cases of ilioinguinal dissection [7]. However,
postoperative complications are frequently re-
ported, such as distal flap necrosis, or even, in
some cases, compartment syndrome. Also, a
controversy exists on the flap’s safe dimensions
to prevent such complications [8].

OBJECTIVE

We present a consecutive case series including
25 patients with inguinal block dissection and
immediate reconstruction using the TFL flap.
We evaluated the tumor type, flap dimensions,
complication rate and the duration of hospital
stays.

METHODS

This study was performed in the Clinic for
Plastic and Reconstructive Surgery, Clini-
cal Center Ni§, Serbia. Over the period of 24
months from March 2012 to the end of March
2014, 25 TFL flaps were used for reconstruc-
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Figure 1. Metastatic disease of cervical cancer in the right groin

Figure 2. After block dissection, the tensor fascia lata flap was raised
and donor site was closed primarily

tion of large groin defects following inguinal block dis-
section. The block dissection was accomplished by per-
forming an excision of the skin affected by the metastatic
disease (Figure 1), followed by ablation of underlying su-
perficial and deep lymph nodes. All patients underwent
primary reconstruction using TFL flap (Figure 2), and the
active suction drain was routinely placed.

RESULTS

In our study we registered male predominance (14 vs. 11)
and average age of the patients was 59.4 years. The primary
site was the skin (squamous cell carcinoma or melanoma)
in 13 cases, external genitalia in four cases, cervical (PVU)
in three, large bowel in two cases. In three patients the
location of the primary tumor was unknown.

All cases of block dissection also included the harvest-
ing of the large saphenous vein. The defect size was be-
tween 12 x 20 cm and 15 x 25 cm. TFL flap was raised
in retrograde manner and the flap size always achieved
the defect requirements. Suction drain was in all cases
removed on the fourth day. The complication rate and
gender distribution is presented in Table 1.

The donor site was directly sutured in all the cases, with
additional split-thickness skin grafting in five cases. There

Figure 3. Postoperative result after three months

Table 1. Incidence of postoperative complications and gender

distribution

Number of cases (n = 25)

Complication Male Female
patients % (n) patients % (n)

Seroma/hematoma 4(1) 4(1)
Partial flap loss 4(1) 0(0)
Infection 0(0) 0(0)
Wound dehiscence 4(1) 0(0)
Cases without complications 44(11) 40 (10)

were no significant donor site complications, apart from
partial skin graft loss in one case.

Wound dehiscence and partial flap loss were secondary
treated under local anesthesia.

Hospital stay was from six to 12 days, average being 10
days. After the wound healing we conducted a surgical
primary follow-up (a two-month period) (Figure 3).

DISCUSSION

Reconstruction of large tissue defects has to be vigorous-
ly planned. There are several options to obtain the tissue
continuum. According to the reconstructive ladder, the
simplest choice would be the direct closure of the wound.
The next step should be the reconstruction using split-
thickness or full-thickness skin grafts. Because of the ex-
tent of the surgical procedure, and also the exposure of
vital structures and postoperative treatment, these tech-
niques could not have been used. The reconstruction was
conducted by using the pedicled TFL flaps.

A varijety of muscle and skin flaps have been described
for the reconstruction of large groin defects, e.g. sartorius,
rectus abdominis, rectus femoris, gracilis, abdominal skin
flaps and TFL flap [9]. Potential disadvantages, as men-
tioned in the literature, would be the following: abdominal
weakness, bulging or hernia (the use of rectus abdominis
muscle flap) [10], lateral thigh paresthesia (the use of an-
terior thigh flap) [11], significant knee weakness (rectus
femoris muscle flap) [12], large defect of the donor site
and excessive bulkiness on the recipient site (use of mus-
cular flaps in general) [12, 13, 14]. The consensus which
flap represents the best suitable choice does not exist;
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nevertheless, the use of local instead of free flaps, if pos-
sible, remains justified [15].

Tensor fascia lata flap is a myocutaneous flap, and as
such many authors suggest it for coverage of large groin
defects. It is based on the ascending branch of the lateral
circumflex femoral artery, branch of the profunda femoris
artery. The TFL muscle is a thin, flat muscle, with a single
dominant vascular pedicle (Type I flap by Kormack Lam-
berty). The flap showed great success with relatively low
donor site morbidity, compared to other flaps [13, 14, 16].
The advantages of the TFL flap would be the following: the
involvement of well-vascularized tissue composed of thin
sensate skin, thin subcutaneous tissue, and muscle, includ-
ing large amount of durable fascia; long arch of rotation,
and broad coverage area of up to 600 cm?. The flap can be
designed into the desired shape and volume, and it leaves
very little functional deficiency. The muscle tissue, among
others, possesses an important potential to aid the infec-
tion eradication. Thus, the TFL flap can also be used as an
aid in handling of various infectious conditions, such as
the exposure of osteomyelitic focus or infected prosthetic
vascular graft [17].

The TFL flap-raising is not very demanding and the
early postoperative radiotherapy can be promptly started
as healing is fast, and hospital stay is not too long.

Some authors suggest the preservation of the great sa-
phenous vein during the superficial groin dissection. This
modification was retrospectively reviewed for metastatic
vulvar cancer. A significantly reduced rate of cellulitis
[18], wound dehiscence, and chronic lymph edema was
found, and among other things it was shown that ligation
of great saphenous vein did not significantly impact the
development of mentioned complications, including the
limb lymphedema formation, even on long-term follow-up
[19]. In terms of vascular anatomy, as suggested by other
authors, the vertical incision of the region should be placed
2 cm distal to the inguinal ligament to maintain the vas-
cular supply, when possible, in order to prevent the tissue
devascularization and consequent tissue necrosis [20].

Because of the oncological rule, great saphenous vein
was harvested in all 25 cases in our study, but we did not
register any significant lymphedema.

There are several possible complications expected after
inguinal block dissection followed by primary TFL flap
reconstruction. Partial flap loss, seroma/hematoma for-
mation, infection or dehiscence could be expected. In our
study there were two cases of seroma/hematoma forma-
tion, one case of partial flap loss, and one case of wound
dehiscence. There was no clinically detectable functional
morbidity like knee instability or gait disturbances in any
of the cases in this study.

There are several predictors in terms of postoperative
complications. The total number of removed lymph nodes
presents the individual predicting factor for any complica-

tion, whereas the predicting factors for wound infection
are AJCC stage, age, inguinal lymph node dissection fol-
lowed by sartorius flap reconstruction, or surgery before
2008 [21]. Other authors presented to a certain extent
similar findings: the direct association between the risk
of grade 2 or higher (Clavien-Dindo classification) com-
plications” occurrence, and body mass index, sartorius
muscle transposition, and bilateral dissection [22].

The complications’ rate is slightly lower comparing to
other studies in which the TFL flap was used, probably be-
cause of the limitations of the study in terms of the number
of cases and absence of preoperative tumor infections. In
the literature diverse complications’ rates were mentioned:
partial flap necrosis of TFL flaps (0-16%), seroma forma-
tion (around 0-15%), wound dehiscence (up to 30%); in-
fection rate ranged in some studies from somewhat similar
to our results up to 24% of all cases. Hospital stay ranged
from 10 to 16 days [22-26].

The opinion on use of surgical adhesives remains rather
open. In some cases, for using one particular adhesive,
as reported, a reduction of postoperative wound related
complications, and thus the reduction of need for revision
surgery, was clearly noted, whilst using another adhesive
was, despite the initial promising results, slightly unsatis-
factory [27].

The TFL flap presents a trustworthy and resourceful
reconstruction option, which is undoubtedly less time-
consuming, specifically for reconstruction of regions such
as around the trochanter major, groin, lower abdomen,
perineum, and around the ischial bone [28]. The use of
free flaps in certain cases is clearly justified, particularly
when harvesting local flaps is not possible. However, the
vascular anastomosis is always at risk of thrombosis, espe-
cially in malignancy patients. The anastomosis is usually
within the field of radiotherapy. In general, free flaps are
more complicated for harvesting, operations last longer,
and success of the surgery can be uncertain.

CONCLUSION

Presenting as a flap of adjustable size, length, shape and
volume, with negligible donor site morbidity, and after
comparing of our results to those of other authors, we
advise the broader use of the TFL flap. Inguinal block dis-
section is the standard treatment of malignant deposits
in the inguinal region involving skin. Wide local exci-
sion demands reconstruction according to the principles
of plastic surgery. Tensor fascia lata local flap based on a
single known vascular pedicle is a reliable flap, not too dif-
ficult to harvest, with a low complication rate, which must
be taken into consideration regarding the benefits for the
patient on the one hand and, on the other, the surgery cost
and duration, as well as hospital stay costs.
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Pexar TeH3opa dacuuje nate je pewerve 3a TKUBHE AedeKTe HaKOH MHIBUHANHE

610K guceKkuuje

AceH B. Benuukos', Mpeppar Kosauesuh??, Anekcangpa W. Bennukos?

'KnuHnka Kobypr, Knunuka 3a optoneaujy n TpaymatonoLky xupyprijy Kobypr, Hemauka;
2KnuHnuky LeHTap Huw, KnuHuka 3a nnacTuyHy 1 peKoHCTPYKTUBHY Xupyprujy Huw, Cpbuja;

3YHusepautet y Huwy, Meguumnckm dakyntet, Haw, Cpbuja

YBopg YeehaHv numdHM YBOPOBY YeCTO NPeACTaBIbajy MecTo
MeTacTaTcke 6onectn. IHrBuHanHa 6ok guncekuuja je 3axte-
BaH 3aXBaT, HAKOH Kojer je Hajuelwhe HeonxofaH 6ap jeaaH og
PEKOHCTPYKTUBHNX MOfaNuTETa. 3a PEKOHCTPYKLMjY AedeKTa
ofabpaH je TeH30p dacumja Nata MULNAHOKOXHU peXatb.
Liwmb papa Linb papga je npukas cepuje MHrBUHaNHUX 610K aun-
ceKuyja npaheHnx HemoCcpeHOM PEKOHCTPYKLIMJOM PEXHEM
TeH3opa dacumje nate, Kao v NPOLiEHa TUMa TYMOpa, BENNYMNHE
peXxteBa, 6poja 1 BpcTe KOMMMKaLuja, Kao U gyxuHe 6on-
HUYKOT Nleyerba.

Mertoge papa lNpeacraeibeHa je cepuja of 25 cnydajesa 6mok
ancekuuje. fedekTn cy peKOHCTPYMCaHU pexHem TeH3opa da-
cumje nate, Koju je ogabpaH 360r BennumMHe 1 nokanvsauuje
nedekTa, Noy3[aHOCTU PeXHba, Kao 1 360r MoCTojakba NoTeH-
LiMjanHO NPUMapHO MHGULMPaHUX ersynlepucaHnx Tymopa.
Pe3synTati PekoHCTpyKLWja je cipoBefieHa YCreLHO KOA CBIX

MpumsbeH « Received: 03/03/2015

PeBu3uja « Revision: 15/02/16

neyeHnx naumjeHata. MHUMAEHUA XMPYPLIKMX KOMNAUKaLmja
n3Hocwna je 16%. OpnoxeHe Komnavkauwje nonyt numdere-
ma unm nopemehaja ocnoHua Hucy 3abenexere. MpumapHu
KOXHV Tymopwm cy 6vnu Hajuewhn (13 cnyyajesa), npaheHu Ty-
MOpVIMa reHuTanmja (4eTmpu ciyyaja), JOMUHAHTHO Ce pagunno
0 MyLIKMM NauujeHTma (14 BC. 11).

3akmyuak Kao pexar npunarog/buse BeiMunHe, ByXuHe,
06/1Ka 1 3anpeMuHe, ca 3aHeEMapP/bMBUM MOPOVANTETOM Ha
BOHOPCKOM MECTY, U HaKoH nopehetba ca pesyntatma Apyrux
ayTopa, npenopyuyjemo yelwhy ynotpeby pextba TeH30pa da-
cumje nate. OBaj Noy3faHu pexarb, He NpeBuLLEe KOMIMIMKOBaH
3a npenapauujy, Mopa 61T pa3moTpeH, y3umajyhn y 063mp
KOPWCT 3a NauujeHTa, Kao 1, ca apyre CTpaHe, TPOLIKOBE 1
Tpajarbe came onepauuje.

KrbyuHe peun: nHrevHanHa 6110k gucekumja; peKoHCTPyKLja;
pexar TeH30pa dacuyje nate
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SUMMARY

Introduction Open lower leg fractures are the most common open fractures of the locomotor system
and their treatment is associated with a number of complications.

Objective The aim of the paper was to present the results of the treatment of 68 patients with open lower
leg fractures, as well as the complications that accompany the treatment of these fractures.

Methods In the analyzed group, there were 45 (66.18%) men and 23 (33.82%) women. The majority of
patients — 33 (48.53%) of them — were injured in motor vehicle accidents, whereas 24 (35.29%) patients
sustained injuries due to falls from heights. In two (2.94%) patients the cause of open tibial fractures
was gunshot injuries. In the analyzed group, there were 18 (26.47%) type | open fractures, 21 (30.88%)
type Il open fractures, 19 (27.94%) type IlIA open fractures, seven (10.29%) type llIB open fractures, and
three (4.41%) type IlIC open fractures.

Results The tibial shaft fracture healed without serious complications in 50 (73.53%) patients, whereas
in 18 (26.47%) patients we observed some complications. Nonunion was found in 10 (14.71%) patients,
osteitis in four (5.88), malunion in two (2.94%) patients. Milder complications such as soft tissue pin
tract infection developed in 13 (19.12%) patients, infection of the open fracture wound soft tissue was
observed in four (5.88%) patients.

Conclusion Basic principles in the treatment of open lower leg fractures in this study are thorough pri-
mary open fracture wound treatment followed by the delayed wound closure, stable fracture fixation
using unilateral external skeletal device, proper antibiotic treatment and tetanus prophylaxis. The results
correlate with similar studies.

Keywords: open lower leg fractures; treatment; external skeletal fixation; postoperative complications

INTRODUCTION

Open lower leg fractures are the most common
open fractures and account for 63% of all open
fractures of the locomotor system [1]. As high
energy traumas, they are usually the result of a
motor vehicle accident [2].

Treatment of open lower leg fractures in-
volves the primary management of an open
fracture wound, fracture fixation, antibiotic
therapy, tetanus prophylaxis, and delayed
wound closure. One of the most important pro-
cedures in fighting infection is the primary sur-
gical management of the open fracture wound,
followed by the removal of avital tissues from
the wound, i.e. wound debridement. Primary
management of the open fracture wound is an
important factor for the prevention of both
aerobic and anaerobic infections (osteitis,
gas gangrene, and tetanus) [3]. Treatment of
open lower leg fractures includes a number of
complications, such as infection of the open
fracture wound, deep bone infection (osteitis),
delayed healing, malunion, nonunion, and loss
of extremity. The aim of the treatment of open
tibial fractures was to ensure healing and pro-

mote restoration of the injured extremity func-
tion, which enables patients to return to their
work activities and daily routines [4].

In modern traumatology, there is still a debate
on the choice of the open tibial fracture fixation
method and surgical management of damaged
sheaths of the lower leg soft tissue [5, 6].

OBJECTIVE

The aim of the paper was to present the results
of the treatment of 68 patients with open lower
leg fractures using external skeletal fixation.
The patients were treated during a four-year
period at the Clinic of Orthopedics and Trau-
matology, Clinical Center Nis, Serbia.

METHODS

The results of the treatment of 68 patients with
open lower leg fractures have been analyzed.
The patients were treated at the Clinic of Or-
thopedics and Traumatology, Clinical Center
Ni$, from January 1, 2005, until January 1,
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2009. After surgical care, the patients were followed up
for 16-24 months.

In the analyzed group there were 45 (66.18%) men and
23 (33.82%) women. The youngest patient was 14, and
the oldest 82 years of age. The mean age of patients was
46.7 years.

Analyzing the etiology of injury, we found that the ma-
jority of patients — 33 (48.53%) of them — were injured
in motor vehicle accidents, whereas 24 (35.29%) patients
sustained injuries due to falls from heights. In the analyzed
group, seven (10.29%) patients sustained agricultural in-
juries (timber falls, tractor overturns, etc.), two (2.94%)
patients sustained sports injuries, whereas two (2.94%)
sustained gunshot injuries.

For the staging of open fractures, Gustilo classification,
introduced in 1976 and subsequently modified in 1984,
was used [7].

In the analyzed group, there were 18 (26.47%) type
I open fractures, 21 (30.88%) type II open fractures, 19
(27.94%) type IIIA open fractures, seven (10.29%) type
IIIB open fractures, and three (4.41%) type IIIC open
fractures.

With regard to the type of injury, an isolated injury of
the tibial shaft was found in 38 (55.88%) patients, whereas
30 (43.22%) patients had multiple injuries, including the
open lower leg injury.

The treatment of patients with open tibial fractures
included profuse irrigation and primary management of

the open fracture wound, followed by the reposition of
bone fragments and external skeletal fixation using the
Mitkovic external skeletal fixator, an original unilateral de-
vice (Figures 1-5). The open fracture wound was left open
and delayed wound closure was performed (by primary
wound closure, secondary closure, or some of the plastic
surgery methods used for the management of soft tissue
defects) (Figure 6). Primary amputation was performed in
two patients, one of whom had a comminuted fracture as
he had been run over by a truck, whereas forefoot amputa-
tion was performed in another patient previously injured
by a roller. Tibial shaft fracture was treated by external
skeletal fixation.

In patients with open tibial fractures, antibiotic therapy
was administered. Regularly, the combination of the 3rd-
and 4th-generation cephalosporins and aminoglycoside
(amikacin) was administrated as a first step. In type I and
IT open fractures, antibiotic therapy is continued 48-76
hours after sustaining an injury, and in type III fractures
it can be administered up to 120 hours after sustaining an
injury and performing primary debridement [8]. Anti-tet-
anus prophylaxis is given to all patients with open fracture,
according to the protocol.

In heavily contaminated wounds, especially with soil,
there is a risk of serious infection caused by anaerobic
bacteria, the cause of gas gangrene. In these cases, besides
the regular antibiotics combination, metronidazole and
clindamycin were administered.

Figure 1. An open fracture in the distal lower leg (A) and extensive
soft tissue injury (B)

Figure 2. The antero-posterior (A) and lateral (B) X-rays demonstrate
spiral fractures in the distal tibial and fibular shaft with dislocation of
fragments

doi: 10.2298/SARH1606293G

Figure 3. Upon admission, after short preoperative preparation, the
following procedures were performed: operative treatment, manage-
ment of the open fracture wound, reposition of fragments, and frac-
ture stabilization using an external skeletal fixator. The open fracture
wound was closed by secondary suture. Part of the wound which
could not be sutured was left open to heal spontaneously.
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Figure 4. The antero-posterior (A) and lateral (B) X-rays show well-
positioned and stabilized fractures of both lower leg bones with ex-
ternal skeletal fixation of tibia

Figure 5. Four months after sustaining an open fracture and undergo-
ing surgical treatment, the antero-posterior (A) and lateral (B) X-rays
show the healed fracture of the tibial shaft

Externa skeletal device was removed after complete
fracture healing was achieved. Weight bearing was ap-
plied depending of radiological signs of bone healing and
physiotherapy was promoted as soon as possible (Figures
5and 7).

The following postoperative complications were fol-
lowed up: soft tissue infection of the open fracture wound,
pin site infection, chronic osteitis, nonunion, malunion,
and limb amputation.

RESULTS

Analysis of the treatment of open lower leg fractures us-
ing primary wound management and external fixation has
demonstrated that tibial shaft fracture healed without seri-
ous complications in 50 (73.53%) patients, whereas in 18
(26.47%) patients we observed the complications which
required additional surgical care.

Figure 6. Good early result of the soft tissue defect coverage using free
Thiersch'’s skin graft taken from the thigh of the same leg

Figure 7. The status of the leg after physical therapy; there is a good
range of motion in the knee and ankle joints (A); the leg that was oper-
ated on is stable, and the patient is fully weight bearing (B).

Average healing time of open lower leg fractures was
22 weeks.

Nonunion (both septic and aseptic pseudoarthro-
sis) was found in 10 (14.71%) patients, osteitis in four
(5.88%), malunion in two (2.94%) patients; amputation
was performed in one (1.47%) patient. For the treatment
of pseudoarthrosis, the Ilizarov apparatus was applied in
four (5.88%) patients, whereas the Mitkovi¢ compression-
distraction device was utilized in six (8.82%) patients.

In two (2.94%) patients, the cause of malunion was pin
loosening. In one patient, the correction of angular de-
formity was done, with good functional result; however,
the second patient didn’t want to undergo the correction
of the deformity.

Three patients with type IIIC open fractures were stud-
ied. Lower leg amputation was performed in one patient
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Figure 8. Patient aged 74 years was injured while tilling his garden,
when he sustained a severe comminuted fracture of the right lower
leg, Gustilo type IlIC (A). The X- ray of the right lower leg shows com-
minuted fractures of tibia and fibula in the distal lower leg, with dis-
location of bone fragments (B).

R I | 1 '-::'F'? P—e |

Figure 9. After short preoperative preparation, profuse irrigation of
the open fracture wound was done, and all foreign bodies were re-
moved (A). After the reposition of the fracture, external fixator pins
were placed first in the distal fragment in the convergent fashion to
achieve good stability of the fragment (B).

Figure 10. (A) The X-ray demonstrates the distal fracture of the lower
leg, after the reposition and fixation using external skeletal fixation;
(B) proximal extension of the external fixation device was applied for
knee joint bridging to stabilize the tibial medial condyle fracture by
ligaments distraction.

who had been run over by a truck and sustained severe
type IIIC fracture. Another patient of the group, who had
been injured by a roller, sustained concomitant crush in-
jury of the forefoot and amputation was performed. Open
tibial fracture of the same lower leg was treated with exter-
nal fixation. Tear of posterior tibial artery was closed with
end-to-end sutures. However, this leg remained shorter

Figure 11. State of the lower leg after primary management of the
open fracture wound and external skeletal fixation. Soft tissue defect
affects two thirds of the anterior lower leg.

by 2.5 cm. Third patient with the IIIC fracture needed
comprehensive treatment including direct suturing of the
anterior tibial artery laceration and soft tissue coverage
procedures (Figures 8-11).

Milder complications such as soft tissue pin tract in-
fection developed in 13 (19.12%) patients; infection of
the open fracture wound was observed in four (5.88%)
patients. The treatment of soft tissue pin tract infection
included daily dressing of the wound and antibiotic ther-
apy, whereas the management of the infection of the open
fracture wound required daily wound dressing, additional
surgical wound care and antibiogram-based therapy.

Distribution of the complications in relation to Gustilo
classification of open fractures is shown in Table 1. The
presence of complications was similar in type I and II frac-
tures. In type III group, nonunion was found in almost one
third (27.6%) and pin site infection in 37.9% of patients.

Osteitis developed in three type III fractures (10.3%).
In type IIIA, this complication was found in one patient,
and in two patients with type IIIB fracture, which is almost
one third of the group (28.6%).

Both patients in group IIIC with preserved legs sus-
tained nonunion, which makes 66.5% of the whole group,
but in fact it is 100%, because the third patient’s leg was
primarily amputated (Table 1).

DISCUSSION

The treatment of open lower leg fractures should be con-
sidered an emergency, and it includes the following pro-
cedures: thorough wound irrigation, wound foreign body
removal, primary treatment of the open fracture wound,
fracture stabilization, antibiotic therapy, tetanus prophy-
laxis, and delayed wound closure. Primary treatment of
the open fracture wound should be done as soon as pos-
sible after injury (certainly within six hours), as rapid
development of microorganisms will contaminate the
open fracture wound. Primary surgical care of the open
fracture wound is one of the most important steps in the
tight against infections, both aerobic and anaerobic (gas
gangrene and tetanus). It includes the removal of damaged
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Table 1. The presence of complications in relation to the type of fracture by Gustilo classification.

Gustilotype | n Nonunion Malunion Osteitis Wound infection Pin site infection
| 18 1(5.5%) 1 (5.5%) - - 1 (5.5%)

I 21 1 (4.8%) - 1 (4.8%) - 1 (4.8%)

i 29 8(27.6%) 1(3.4%) 3(10.3%) 4(13.8%) 11 (37.9%)
A 19 2(10.5%) 1(5.3%) 1(5.3%) 2 (10.6%) 5(26.3%)
B 7 4 (57.1%) - 2 (28.6%) 2 (28.6%) 4 (57.1%)
nc 3 2 (66.7%)* - - - 2 (66.7%)
Total 68 10 (14.71%) 2 (2.94%) 4 (5.88%) 4 (5.88%) 13 (19.12%)

*There was one amputation as a primary treatment of IlIC fracture

skin, subcutaneous fat, fascia, and muscles, as well as re-
moval of small periosteum bone fragments. Debridement
of the open fracture wound can be repeated within 24 or
48 hours, and the aim is to remove the necrotic tissue.
The debridement is followed by fragment reposition and
external skeletal fixation [8].

External skeletal fixation is a standard method for the
stabilization of all open lower leg fractures except for type
I open fractures, when internal fixation can be applied as
well. External skeletal fixation provides good biomechanical
conditions for the management of open lower leg fractures,
enables good approach and care of the wound, and doesn't
disturb the movements of the knee and ankle joints [9].

The problems frequently encountered in external skel-
etal fixation are soft tissue and bone infections around
the external fixator pins, especially when patients wear
the device longer than six months [10, 11]. In the series
of 171 open fractures treated by external skeletal fixation,
Edwards et al. [10] registered 50 (29.24%) soft tissue pin
tract infections and four (2.33%) cases of local osteitis de-
veloped around the pins. In the series of 101 open tibial
fractures treated with external fixation, Marsh et al. [11]
observed 39 (38.61%) complications related to pins, 10 of
which had to be replaced, and emphasized a low percent-
age (6%) of deep bone infection at the fracture site.

Naveed et al. [12] reported results of treatment of 60
patients with types II, IITA and IIIB open fractures, who
were treated with primary management of open fracture
wound and external fixation. Three to five days after the
use of skeletal fixation, the external fixator was removed
and final fixation using the Ilizarov apparatus was per-
formed. In patients with type II open fracture and the
majority of patients with type IIIA open fracture, delayed
wound closure was done. Healing was observed in all the
patients. Mean time of fracture healing was 22.24 weeks.
The most common complication was pin site infection.
Therapy outcome was estimated minimum one year af-
ter the exclusion of all mobility aids, applying the Tucker
criteria. Forty-eight (80%) patients had excellent results,
10 (16.7%) patients had good results, whereas satisfactory
results were observed in two (3.3%) patients. None of the
treated patients had poor results [12].

Soni et al. [13] reported their results using Gustilo
classification. In a 15-year period, 18 patients with type
ITIC open fractures were followed up. There were 15 men
and three women in the analyzed group. Mean age was
30.7 years and mean Mangled Extremity Severity Score
was 6.9 (3-10). In total, 15 limbs were salvaged, whereas

three were amputated (two primary and one delayed am-
putation). In four patients, fractures were stabilized using
external skeletal fixation; internal fixation was applied in
12 patients. Wound infection was observed in seven, and
nonunion in four patients, which required further surgical
care. Delayed healing was more commonly observed in the
distal tibia fractures when they were associated with the
posterior tibial artery lesion. After completion of treat-
ment, 39% of patients could not return to their job [13].

In the reference literature, there are still controversial
data related to the treatment of patients with open lower
leg fractures associated with the major blood vessel inju-
ries. However, the studies published in the last two decades
have shown that salvaged limb provides better quality of
life and lower treatment costs in spite of additional surgical
care when compared to amputation. A long-term goal of
the treatment of the open tibial fracture associated with
major blood vessel injuries is to enable patients to return
to their daily activities and professional work [14, 15].

In the current traumatology, the primary intramedul-
lary fixation of type I, II, and IIIA open fractures, with
proper wound debridement, is gaining popularity [16].
The role of intramedullary fixation in the treatment of
type IIIB open fractures is still controversial. Intramedul-
lary fixation in type IIIB open fractures is associated with
higher percent of infection and nonunion. Joshi et al. [17]
observed infection in 10.7% of cases after the use of intra-
medullary fixation for the treatment of open fractures, in
spite of a thorough debridement and adequate coverage
by soft tissues.

An adequate alternative method for the treatment of
severe open fractures is a delayed intramedullary fixation
after the external skeletal fixation. However, the intramed-
ullary fixation, after the application of the external skeletal
fixation of an open tibial fracture, can be associated with
increased percentage of infection if the pin site infection
was present [18, 19].

Nonunions - both septic and aseptic pseudoarthroses
— were observed in 10 (14.71%) patients of the analyzed
groups. Papaioannou et al. [20] reported a 10% nonunion
rate of type II and III open fractures using the external fixa-
tion method. They found that the major problems in the
treatment of open lower leg fractures with external fixation,
besides nonunion, are pin site infection and malunion.

Golubovic et al. [8] published in 2008 results of the
delayed wound closure. After surgical care and external
skeletal fixation, the open fracture wound wasn’t primar-
ily closed, but left open. It was closed when there were
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no signs of infection, using a delayed, secondary closure
or some of the plastic surgery methods (fasciocutaneous,
microvascular flap), which depends on soft tissue defects.

The treatment of type IIIB open tibial fracture is a
major challenge and it needs aggressive debridement, ad-
equate fixation, and early flap coverage of soft tissue de-
fect. The flaps could be either nonmicrovascular, which are
technically less demanding, or microvascular, which de-
mand steep learning curve and are available in only a few
centers. Kamath et al. [21] concluded that open fracture of
the tibia which needs flap coverage should be treated with
high priority of radical early debridement, rigid fixation,
and early flap coverage. The study included 151 cases of
Gustilo Anderson type IIIB open tibial fractures which
needed flap coverage for soft tissue injury. Ninety-four cas-
es were treated in the acute stage by debridement; fracture
fixation and early flap coverage were performed within 10
days. Thirty-eight cases were treated between 10 days to
six weeks in the subacute stage. The remaining 19 cases
were treated in the chronic stage after six weeks. The soft
tissue defect was treated with various nonmicrovascular
flaps depending on the location of the defect. A majority
of these wounds can be satisfactorily covered with local or
regional microvascular flaps.

Franken et al. [22] recommend that all patients with
large soft-tissue defects of the lower leg after an open tibial
fracture should be initially treated with a local, musculo-
cutaneous flap whenever possible. If the location or size of
the defect makes local reconstruction impossible, free flaps
remain the only possibility for reconstruction.

Early intravenous antibiotic therapy should be started
immediately after sustaining an injury [23]. Right after
the admission of a patient with an open lower leg fracture,
benzylpenicillin is administered intravenously in the dose
of 4,000,000-6,000,000 i.u. per four hours through intra-
venous infusion, together with an aminoglycoside (amp.
amikacin 1 g/24 h). If the wound is contaminated with soil,
than, in addition to the aforementioned antibiotics, met-
ronidazole and clindamycin should be included to prevent
the occurrence of gas gangrene. This therapy is adminis-
tered in duration of three days, when benzylpenicillin is
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replaced with a third- or fourth-generation cephalosporin.
Cefazolin, which covers gram-positive bacteria, should be
given for all open fractures. Aminoglycosides, which cover
gram-negative bacteria, are obligatory in cases of all open
fractures with extensive soft tissue injuries and contami-
nation. As penicillin covers the anaerobes, it is indispens-
able in cases where there is a risk of wound contamination
by these organisms (e.g. Clostridium perfrigens), which is
common in agricultural injuries when wound is contami-
nated with soil. If benzylpenicillin is not available, a third-
or fourth-generation cephalosporin should be adminis-
tered. In this study, cephalosporins of third generation in
combination with aminoglycosides were used as a first step
in all patients. The duration of the treatment depended on
the type of the fracture and injury circumstances.

CONCLUSION

Treatment of lower leg fractures includes profuse wound
irrigation, removal of all foreign bodies, debridement
of avital tissues, fracture stabilization using the external
skeletal fixation, early reconstruction of soft tissue defects,
antibiotic and tetanus prophylaxis, and physical therapy.
Open lower leg fractures are associated with a number
of complications, the most important of which are pseu-
doarthrosis (both septic and aseptic) and osteitis. In the
analyzed group of open fractures, there were 10 (14.71%)
patients with pseudoarthrosis of the tibia and four (5.88%)
patients with osteitis. Abiding by the basic principles of the
treatment of open lower leg fractures provides limb salvage
and good functional result of the injured limb.
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KPATAK CAPXAJ

YBop OTBOpPEHU NpesioMu NOTKONEHWLIE CNaaajy y rpyny Haj-
yelwhnx OTBOPEHYX MPESIOMA IOKOMOTOPHOT CUCTEMA U HUXO-
BO JlIeYEHE NpaTH YNTaB HM3 KOMNUKaLMja.

Lwnm paga Liwb paga je 610 aa ce NpuKkaxy pesyntaTtu edemsa
68 60/1eCHIKa Ca OTBOPEHMM MPETOMOM NOTKOSIEHNLIE, Kao 1
KOMMMKaLuje Koje npaTe fneyerbe 0BUX NpesioMa.

MeTtoge paga Y aHanusnpaHoj rpynu 6uno je 45 (66,18%)
myLKapaua 1 23 (33,82%) xeHe. Hajsehu 6poj ncnutaHmka
33 (48,53%) noBpeheH je y caobpahajHoj Hecpehw, Aok je 24
(35,29%) noBpeheHo npu nagy. Koa ABa (2,94%) ncnutaHmka ys-
pOK OTBOPEHOT NpeioMa NoTKoieHuLe 6110 je CTPEeNHO parba-
Batbe. Y aHanm3mpaHoj rpynu 6mio je 18 (26,47%) oTBOpeHMX
npenoma | ctenena, 21 (30,88%) Il cteneHa, 19 (27,94%) IIIA cte-
neHa, cefam (10,29%) llIB cteneHa u Tpm (4,41%) llIC cteneHa.
PesynTatu Mpenomu NOTKONEHMLE CY Cpacny 6e3 TEXNX KOM-
nnvkaumja kog 50 (73,53%) ncnutaHuka, Aok cy kog, 18 (26,47%)
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MCNUTaHUKA PErncTpoBaHe KoMMimKaumje. Hecpactare npe-
NIOMa perncTpoBaHo je kog aecer (14,71%) ncnutaHmka, ocreu-
TnC Kog, vetnpi (5,88%), 3apacTarbe Npesoma y IoLLOoj Mo3nLmju
KoA fBa (2,94%) ncnutaHuka. Jlakie KoMmnavKauumje, MEKOTHB-
Ha UHOEeKLMja OKO KIIMHOBA CMOJbHOT CKeNeTHOT dprKcaTopa
pa3Buna ce kog 13 (19,12%) ucnutaHuka, a MHGEeKLMja MeKmx
TKMBA y Npefieny paHe OTBOPEHOT NMpenoma Kog yetupi (5,88%)
UCTUTaHUKa.

3akmpyuak OncexHa nprmMapHa xmpypLuka obpaaa paHe oTBo-
peHor npenoMa NOTKONIEHNLE U HEHO OANIOKEHO 3aTBapabe,
cTabunusaumja npenoma CrosbHUM CKeNeTHUM GUKCaTopoM,
aHTUTeTaHyCHa 3allTuTa 1 agekBaTHa aHTMOMOTCKa Tepanuja
npeAcTaB/bajy OCHOBHE NPUHLMIE y NeYery OTBOPEHUX Npe-
Noma NoTKosieHunLe Y 0BOj cTyauju. [NprkasaHu pe3ynTtati Ko-
penupajy ca CaiMyHUM CTyamjama.

KrbyuHe peun: 0TBOPEHUN MPENOMM MOTKONEHULE; IEYEHE;
CMosbHa CKeneTHa PpurKcaLimja; nocTornepaTiBHE KOMMMKaLmje

MpuxsaheH « Accepted: 26/11/2015

299



Correspondence to:

Gordana KOVACEVIC

Institute for Public Health of
Vojvodina

Futoska 121, 21000 Novi Sad
Serbia
gordana.kovacevic@izjzv.org.rs

Human papillomavirus infection prevalence in
female university students in Novi Sad, Serbia

Gordana Kovacevi¢', Aleksandra Jovanovi¢-Galovi¢', Vladimir Petrovi¢', Zeljka VinarZ,
Gordana Marinkovi¢?, Bogdanka Brasanac?, Vesna Milosevic!

'Institute for Public Health of Vojvodina, Novi Sad, Serbia;
ZInstitute for Health Protection of Students, Novi Sad, Serbia

SUMMARY

Introduction Cervical cancer, attributed to human papillomavirus (HPV) infection, represents the fourth
most common and lethal cancer in Serbian women, and the second most common cancer in women
aged 15-44.

Objective The aim of the study was to determine the presence of high-risk and low-risk HPV types in
population of unvaccinated female university students in Novi Sad, Serbia, and to evaluate possible risk
factors for HPV infection.

Methods Sample consisted of 250 young women (19-26 years of age) attending outpatient clinics for
screening gynecological examination. All participants in the study completed a specially designed anony-
mous questionnaire. For the detection of HPV DNA, two commercial kits - High Risk HPV Real-TM and
Low Risk HPV 6/11 Real-TM (Sacace Biotechnologies, Como, Italy) were used. Thirty positive samples were
retested by GenoFlow HPV Array Test (DiagCor Bioscience Incorporation Limited, Hong Kong, China).
Results The overall prevalence rate of HPV was 61.6%. The most common HPV types in the present
study were as follows: HPV 16, 31, 51, 52, and 18. Female students with only one sexual partner had
significantly lower chance of having HPV infection. Other variables describing lifestyle did not show
statistical significance.

Conclusion The present paper provides data on the prevalence of high- and low-risk HPV genotypes
among university students in Novi Sad. Obtained results indicate the need for educational activities on
sexually transmitted infections, including HPV, together with promotion of healthy lifestyles. According
to our results, bivalent and quadrivalent prophylactic vaccines have the potential to prevent over 50% of
infections. Percentage of protection with a second-generation prophylactic nonavalent vaccine would

be more than 80%.

Keywords: human papillomavirus; real-time PCR; students

INTRODUCTION

Human papillomavirus (HPV) is one of the
most prevalent sexually transmitted infections
in the world. The important consequence of
this infection is cervical cancer (CC), the fourth
most common cancer among women worldwide
(15%) and the second most common in devel-
oping countries [1]. According to the latest data
from GLOBOCAN (2012) study, the incidence
of cervical cancer in Serbia is 23.8 per 100,000
inhabitants, ranking Serbia fourth among Eu-
ropean countries — after Romania, Lithuania,
and Bulgaria. Currently, with 1,501 new cases
and approximately 609 deaths per year, cervical
cancer is the fourth most common and lethal
cancer in Serbian women, while in the group
of women aged 15-44 it is in second place [2].
HPV infection is common in young sexu-
ally active population. Large number of newly
acquired HPV infections are transient, but cer-
tain percentage of infections persist, and the
persistent infections are involved in the devel-
opment of cervical cancer and its immediate
precursor lesions [3]. However, it is also well
known that the development of cervical cancer
involves complex interactions among various
factors. Although viral infection is necessary
for neoplastic transformation, evidence sug-

gests that host and environmental co-factors
also play a significant role [4].

Primary prevention of HPV infection, and
thus prevention of its sequelae, is important for
public health [5]. Early detection of HPV infec-
tion in the population of young, sexually most
active women, together with the introduction
of prophylactic vaccines, represent effective
prevention of cervical cancer.

OBJECTIVE

The main objective of this study was to deter-
mine the presence of most common high-risk
(HR) and low-risk (LR) HPV types in the popu-
lation of unvaccinated female university students
from Novi Sad, Serbia. The second objective was
to gain insight into lifestyle habits proven to be
risk factors for acquiring HPV infection.

METHODS
Samples
Sample consisted of 250 young, unvaccinated

women (age 19-26 years; mean age 22.5 years)
who gave consent for participation in the study.
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Subjects attended gynecological outpatient clinics for gy-
necological examination as part of a required health evalu-
ation for students, at the Department of Gynecology, Insti-
tute for Health Protection of Students, Novi Sad.

All potential participants in the study were informed
of the aims of the project by trained interviewers before
gynecological evaluation. Informed consent was obtained
from all individual participants included in the study. They
were told that their participation is voluntary and that they
have a full right to withdraw from the study at any point.
Only after all the information was provided, subjects com-
pleted a specially designed anonymous questionnaire.

The questionnaire contained 24 multiple-choice ques-
tions regarding the demographic and educational char-
acteristics, lifetime habits (tobacco smoking, oral contra-
ceptive use, condom use), and other potential risk factors
related to sexual habits (age at first intercourse, number of
sexual partners). Additional questions were asked on his-
tory of sexually transmitted infections, knowledge about
HPYV infections, frequency of visits to a gynecologist and
family history of cancer.

Speculum examination was performed by gynecolo-
gists. In addition to smear taken for the conventional cy-
tology, a smear for HPV testing was taken and placed in a
container containing preservation solution (Copan Diag-
nostics Inc., Murrieta, CA, USA). After the collection and
transport of samples for HPV DNA assay, the samples were
examined for the presence of individual HPV genotypes.

Ethical Committee of the Institute of Public Health of
Vojvodina approved the study protocol.

Nucleic acid isolation

Cervical swab samples were preserved in specimen trans-
port medium (Copan Diagnostics Inc.). HPV DNA isola-
tion protocol was carried out according to manufacturer’s
instructions (Sorb-A DNA extraction kit, Sacace Biotech-
nologies, Como, Italy). DNAs were extracted from an ali-
quot of 100 pL specimen. The extracted DNA was eluted
in 100 pl elution buffer and stored at -20°C.

Nucleic acid amplification

HPV DNA detection and genotyping was performed by
real-time polymerase chain reaction (PCR) at the Center
of Virology, Institute of Public Health of Vojvodina. Twelve
high-risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, and 59) were determined in the endocervical swabs
with HPV High-Risk Typing Real-TM kit, (Sacace Biotech-
nologies). Regarding the validity of the test used, the au-
thors relied on the certificate provided by the manufacture.
The certificate ensured satisfactory clinical validity of the
used test in relation to hybrid capture method in terms of
sensitivity and specificity, according to the international
rules. The comparison was performed by the manufacturer.

Viral E7 gene was amplified using multiplex primers
and four TagMan probes. To prove the HR HPV, multiplex

reaction was performed in a volume of 13 pl. The process
of amplification was performed in 45 cycles under the fol-
lowing conditions: 15 minutes at 95°C, 20 seconds at 95 °C,
and 60 seconds at 60°C.

Two LR HPV types (6, 11) were determined in the
endocervical swabs with HPV 6/11 Real-TM kit (Sacace
Biotechnologies). Viral L1 gene was amplified using the
primers and TagMan probes. Reproduction of target DNA
for the detection of LR HPV was performed in a volume
of 25 pl. The process of amplification is performed in 45
cycles under the following conditions: 15 minutes at 95°C,
20 seconds at 95°C, and 60 seconds at 60°C.

GenoFlow test

The GenoFlow Array Test kit (DiagCor Bioscience Incor-
poration Limited, Hong Kong, China) uses biotin-labeled
primers and specific probes to detect 33 common HPV
types (18 HR HPV types and 15 LR types). The extrac-
tion DNA (Sorb-A DNA extraction kit, Sacace Biotech-
nologies) was mixed with PCR reagent mix and DNA
Taq polymerase provided with the GenoFlow test kit, and
PCR-amplified using the thermocycling condition stat-
ed in the manual. The amplicons were genotyped using
flow-through hybridization according to manufacturer’s
instructions. Retesting was done on 30 samples previously
genotyped by HPV High Risk Typing Real-TM kit, (Sacace
Biotechnologies) with GenoFlow HPV Array Test kit (Di-
agCor Bioscience Incorporation Limited).

Statistical analysis

Data were statistically processed by two-way analysis of
variance (ANOVA), for each variable. Analysis of variance
and LSD-tests were performed on data transformed by
arcsine transformation in order to meet normal distribu-
tion of frequencies. The results were considered significant
if the probability of test was less than 0.05. For statistical
analysis of data, STATISTICA 12 (StatSoft Inc., Tulsa, OK,
USA) statistical package was used [6].

RESULTS

Demographic characteristics of the study
population

A total of 250 non-vaccinated, young women (mean age
of 22.5 years, age range 19-26 years) were enrolled in
the study from September 2012 to December 2014. The
group of University of Novi Sad students mostly consisted
of students from Vojvodina (90%), and only a small part
(10%) was from other parts of Serbia. Almost all of young
women were single 240 (96%), nine (3.6%) were married,
and one (0.4%) was divorced. Seven of them had at least
one full-term pregnancy. Nine (3.6%) of the participants
had previous abortion.
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HPV Type Distribution

Overall prevalence of HPV DNA in a sample of young
females was 61.6% (154/250). Among positive samples,
oncogenic HPV types were detected in 96.1% (148/154),
and LR HPV types in 28.6% (44/154).

Infections with a single HPV type was detected in 49.4%
(76/154) participants, while most co-infections (23.4%;
36/154) involved two HPV genotypes; multiple infections
with three HPV types were found in 17.5% (27/154) of the
participants; four or more HPV genotypes were found in
9.7% (15/154) of the cases (Tablel).

Our analysis involved determination of 12 highly on-
cogenic HPV types, type 16 being the most frequent with
48.1% (74/154), followed by types 31, 51, and 18. Two
low-oncogenic types were detected - HPV type 6 was the
predominant one, with 27.3% (42/154), while HPV 11 was
considerably rare, with 3.9% (6/154) (Table 2).

Vaccinal HPV types 16/18 were present in 54.5%
(84/154) of the cases; types 16/18/6/11 in 64.2% (99/154),
and HPV types 6/11/16/18/31/33/45/52/58 included in the
new nonavalent prophylactic vaccine were present in 87%
(134/154) of the cases, both as single infections and in
combination with other HPV types (Table 3).

Comparison between HPV High Risk Typing
Real-TM kit (Sacace Biotechonologies) and
GenoFlow HPV Array Test kit (DiagCor Bioscience
Incorporation Limited)

In the total of 30 samples, the comparison between the kits
showed complete agreement in 89.3%, partial agreement
in 7.1%, and disagreement in 3.6% of the samples. By ap-
plying the GenoFlow test, additional HR HPV types were
detected: HPV 73 (5/30 cases); HPV 66/68 (4/30), HPV 81
(4/30); HPV 53 (2/30); HPV 71, 82, and 83 (1/30). From
LR HPV types, the following additional types were detect-
ed: HPV 26/84 (5/30 cases), HPV 40/61 (5/30); HPV 43/44
(4/30); HPV 54/55 (2/30); HPV 42 (1/30).

Overall HPV DNA prevalence and factors
associated with HPV infection

In our study, about 22.8% of the young women had a his-
tory of smoking, approximately for 4.9 years and 12.2 ciga-
rettes per day. Out of 250 young women, 35.2% reported
condom use, 26.4% use of oral contraceptives, 12.8% re-
ported a history of sexually transmitted infections, and
20.9% of the participants had condylomata. Approximate
age of first sexual intercourse was 17.7 years. Average
number of sexual partners in the previous two years was
two. Significant differences were found among HPV DNA
positive and negative women only for variables associated
with number of sexual partners in the previous two years
(p = 0.009). Women who had one sexual partner in the
previous two years showed lower rates of HPV infection
compared to women who had two or more sexual partners.

Table 1. Distribution of single, double, and multiple HPV infections
(n=154)

HPV infection n (%)

Single HPV infection 76 (49.4)
Co-infection with 2 HPV types 36 (23.4)
Co-infection with 3 HPV types 27(17.5)
Co-infection with 4 HPV types 15(9.7)

HPV - human papillomavirus

Table 2. Frequency of 12 high-risk HPV and two low risk genotypes in
university students in Novi Sad (n = 154)

HPV genotypes n (%)
16 74 (48.1)
31 28(18.8)
51 28(18.8)
52 24 (15.6)
18 19(12.3)

High-risk >6 1507)
59 13 (8.4)
33 12(7.8)
58 11(7.1)
45 8(5.2)
39 7 (4.5)
35 5(3.2)

. 6 42 (27.3)

Low-risk

1 6(3.9
Table 3. Frequency of vaccinal HPV types (n = 154)

Vaccinal HPV types N (%)

16/18 84 (54.5)

6/11/16/18 99 (64.2)

6/11/16/18/31/33/45/52/58 134 (87.0)

Other variables, as tobacco use (p = 0.955), oral contra-
ception method used (p = 0.806), condom use (p = 0.293),
and history of sexually transmitted infections were not
statistically significant (p = 0.825) (Table 4).

A summary of variables which describe individual health
care are provided in Table 5. Our research shows that 60% of
the young women had knowledge about HPV infection and
sources of information were internet sites and primary care
physicians. Eighteen percent of the interviewed women had
undergone an HPV test in the recent past. Of all the partici-
pants, 94% had regular gynecological check-ups, while 6%
of the women went to a gynecologist irregularly.

DISCUSSION

Among 250 non-vaccinated university students in Novi
Sad, Serbia (19-26 years of age, with mean age of 22.5
years), the overall HPV prevalence was 61.6%.
Numerous studies focused on the prevalence of HPV
in women show that the highest percentage of infection is
present in youngest women, i.e. < 25 years. HPV infection
in women has been consistently found to have a peak just
after the onset of sexual activity, usually starting from 15
years of age [7], reaching prevalence of up to 80% in some
populations [8]. Results obtained in this study regarding
the frequency of HPV infection in women 19-26 years
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Table 4. Characteristics of life style and sexual habits in relation to the presence of HPV

Variables % of HPV-positive women % of HPV-negative women p-value
(n=154) (n =96) (F-test)
Tobacco users 23.12 22.6° 0.955
Oral contraceptive users 25.4° 26.8° 0.806
Condom users 31.6° 38.8° 0.293
First sexual intercourse before 17 years of age 49.9° 55.22 0412
One sexual partner in previous two years 57.3° 31.8° 0.009*
> 2 sexual partners in previous two years 42.7° 68.22 ’
Previously reported STDs 12.1° 12.9° 0.825
* statistically significant difference
b | abels of homogenous groups: values with the same letter do not differ significantly at level a = 0.05
Table 5. Personal health habits and knowledge about HPV in relation to the presence of HPV
Variables % of HPV-positive women % of HPV-negative women p-value
(n=154) (n=96) (F-test)
Regular visit to gynecologist 95.52 93.52 0.652
Papa test 87.9° 81.3° 0.125
Family history of cancer 28.9° 37.4° 0.255
Knowledge about HPV 61.1° 58.7¢ 0.707
Recent HPV analysis 18.6 16.4° 0.586

2 Labels of homogenous groups: values with the same letter do not differ significantly at level a = 0.05

of age are in accordance with data found in neighboring
countries. Grozdanov et al. [9] tested a group of 95 18- to
29-year-old women in Bulgaria and detected HPV DNA
in 63% of samples, while in Romania, Moga et al. [10] re-
ported the highest HPV prevalence in women of age < 25,
being 54.93%. The authors further state that prevalence
decreases with age. A study on a group of 37 young women
(age < 29) in Montenegro detected HPV prevalence of 53%
[11]. Differences in prevalence depend of geographic areas,
diversity of population samples, type of the test used for
DNA HPV detection, and other factors [12]. Most common
HPYV types in the present study were HPV 16, 31, 51, 52,
and 18, which is in accordance with the data of Bruni et al.
[13] stated in the report provided by the Information Cen-
tre on HPV and Cancer. A significant feature of the present
study is high prevalence of HPV 16, meaning that nearly
one half (48.1%) of HPV DNA-positive young women had
infection with HPV 16. This result is similar to the findings
of other authors from the region [14, 15, 16]. HPV 18 was
detected less frequently and ranked fifth, similarly as in
other countries in women of the same age group [14, 17].
Also, considerably high percentage of multiple infections
was noticed (49.4%), which is in accordance with the re-
sults from neighboring countries [9, 10, 15]. Multiple infec-
tions may lead to the increased risk of viral persistence and
neoplastic progression [18].

Detection and monitoring of HPV infection is an im-
portant step in prevention of cervical cancer development,
and incorporation of a broader HPV DNA genotype range
into screening programs would be desirable. Our pilot
study on 30 samples retested by GenoFlow HPV Array Test
method showed high agreement (89.3%) with the real-time
PCR test (Sacace Biotechonologies) routinely used in our
laboratory. GenoFlow HPV Array Test offered a broader
range of genotypes determination (33 vs. 14 genotypes),
and indicated a relatively high frequency of some genotypes
not covered by a conventional real-time PCR tests. Some

of the detected genotypes have been detected for the first
time in Serbia. By applying the GenoFlow test, we observed
that additional HR HPV types (53, 66, 68,71, 73, 81, 82) are
present in population of young women in our region. As
for the LR HPYV, besides genotypes 6 and 11, we detected
the presence of HPV 26, 40, 42, 43, 44, 54, 55, 61, and 84.
According to these preliminary results, even higher preva-
lence rate could be postulated, especially of LR HPV types.

From the public health perspective, in countries like
Serbia, where resources for screening are scarce, popula-
tion of university students could be a clever choice for
gaining the epidemiological insight into HPV genotype
prevalence. Taking into account great variety of circulat-
ing genotypes in this age group, even a limited number
of samples could give a valuable data on the circulating
genotypes for the entire population.

Routine HPV vaccination programs are implemented
in 22 out of 31 EU/EEA countries [19]. In addition to the
two vaccines against HPV infection approved previously
by the Food and Drug Administration (FDA) - quadri-
valent (HPV4) Gardasil (2006; Merck & Co., Inc., Ke-
nilworth, NJ, USA) and bivalent (HPV?2) Cervarix (2009;
GlaxoSmithKline, London, UK) [20] - FDA recently ap-
proved a nonavalent vaccine Gardasil9 (HPV9) (Decem-
ber 2014, Merck & Co., Inc.) [21]. Cervarix (HPV2) and
Gardasil (HPV4) both protect against HPV types 16 and
18. In addition, HPV4 protects against HPV types 6 and
11. HPV9 offers protection against five additional HPV
types: 31, 33, 45, 52, and 58, which cause approximately
20% of cervical cancers and are not covered by previously
FDA-approved HPV vaccines. The HPV9 vaccine has a
potential to prevent approximately 90% of cervical, vulvar,
vaginal, and anal cancers [22].

Coverage rates vary in different EU countries and
range between 17% in Luxembourg and 84% in Portu-
gal [19]. Although both HPV2 and HPV4 vaccines are
registered in Serbia, vaccination programs have not
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yet been implemented. It should be emphasized that in
our study, vaccine-covered HPV types 16/18/6/11 were
present in 64.2% (99/154) of the cases, and HPV types
included in the new nonavalent prophylactic vaccine
(6/11/16/18/31/33/45/52/58) were identified in 87% of the
cases (134/154), both as single infections and in combina-
tion with other HPV types [23].

It has been shown that among healthy young women,
most of the HR HPV infections tend to be cleared without
treatment and become undetectable without clinical con-
sequences. However, some infections persist and a subset
of persistent infections may progress to cervical intraepi-
thelial neoplasia or invasive cancer [24]. Our intention was
to gain insight into the lifestyle, sexual habits, and knowl-
edge of HPV infections, the factors of significance for the
health of young women in our region which correlate with
the frequency of acquiring HPV infections.

Habit of tobacco use is rather frequent in women from
our region (22.8%). However, this factor was not associ-
ated with HPV DNA positivity in the present study. This
is not surprising, since only the persistency was proven to
be associated with heavy smoking [25, 26]. About 26.4%
of the young women in our study used oral contraceptives,
most of them reporting the period of one year. Research
suggests that long-term use of oral contraceptives could
increase the risk of cervical cancer by up to fourfold in
women with HPV infection [27]. This variable is presently
not associated with HPV DNA positivity, but similarly to
tobacco use it may contribute to persistency of HPV infec-
tion and the increased risk for development of precancer-
ous cervical lesions and cancer in the future.

The results of the statistical analysis demonstrated that
HPV infection was associated with some of the parameters
of sexual behavior, such as average age of the first inter-
course and number of sexual partners in previous two years
(Table 4). Nielsen et al. [28] found that lifetime number
of sexual partners was the main risk factor for HR HPV
infection. In our research, the average age of the first inter-
course among young women was 17.7 years. Only women
who had one partner in the previous two years had sta-
tistically lower chance of HPV infection. It is well known
that monogamous lifestyle can reduce the risk of infection
and consequently the occurrence of precancerous lesions.
Other variables describing sexual habits including condom
use and history of sexually transmitted infections were not
statistically significant in the present study. The absence of
any significant association between HPV and past sexually
transmitted diseases might be accounted for by the fact that
most women are reluctant to disclose the details of previ-
ously sexually transmitted diseases, as well as the number
of sexual partners. Recent studies suggest that condom use
provides only partial protection against the transmission of
genital HPV types, the effectiveness being up to 70% due to
the fact that HPV's can infect portions of skin not covered
by condom [29]. Recommendations for the use of condoms
are still given, in order to reduce the risk of transmission of
HPV warts and spread to other parts of healthy skin and

mucous membranes, as well as to prevent transmission of
other sexually transmitted diseases.

According to our questionnaire, 94% of the participants
had the habit of regular gynecological check-ups. This per-
centage is much higher than the one for general population
and can be attributed to the fact that we surveyed female
university students. The 2013 Ipsos survey (Ipsos Strategic
Marketing, Belgrade, Serbia) showed that the percentage
of women of fertile age in Serbia who had visited a gyne-
cologist in the previous year was 47.5%. Differences in this
respect exist by region, type of settlement, education, and
financial situation of the household [30].

Literature data show different levels of knowledge about
HPV infections among young population worldwide.
While only 17.7% of students from Nigeria (368 female
students, aged 16-29 years) have some knowledge on HPV
infection, an international study showed that higher per-
centage of young adults in the USA (62%), the UK (44%),
and Australia (40%) are informed about HPV infection
[31]. Results from the present study indicate that 40% of
the respondents have no knowledge on HPV, and that 82%
of them have never submitted themselves to an HPV test.

CONCLUSION

The present work provides data on the prevalence of HR
and LR HPV genotypes and potential risk factors for HPV
infection among university students in Novi Sad, Serbia.
The results obtained in this study indicate the need for
educational activities on sexually transmitted infections,
including HPV. In countries such as Serbia, where HPV
vaccination programs have not yet been implemented, and
resources for HPV screening programs are scarce, uni-
versity students could be a target population group for
the HPV testing and awareness raising, together with the
promotion of healthy lifestyles. Undertaken at this mo-
ment in their lives, the activities will most probably make
a long lasting effect on individual, as well as reproductive
health of the entire population.

Furthermore, our data suggest that currently licensed
prophylactic vaccines, if applied, have the potential to
prevent approximately 50% of infection, while percent-
age of protection with a second-generation prophylactic
nonavalent vaccine would be more than 80%. However, a
wider-scale HPV screening with a test for broader geno-
type range is needed as a starting point in prevention ac-
tions, as well as a better algorithm for cancer diagnosis and
adequate treatment.

ACKNOWLEDGMENT

This study was funded by the City of Novi Sad, City Ad-
ministration for Health, in the period 2012-2014, Projects
No. XII-51-46-3/2012, XII-51-46-51/2013, and XII-51-52-
7/2014.



Srp Arh Celok Lek. 2016 May-Jun;144(5-6):300-306

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Bruni L, Barrionuevo-Rosas L, Albero G, Aldea M, Serrano B, Valencia
S, et al. Information Centre on HPV and Cancer (HPV Information
Centre). Human Papillomavirus and Related Diseases in the World.
Summary Report 2015-04-08. [Data Accessed]

Bruni L, Barrionuevo-Rosas L, Albero G, Aldea M, Serrano B,
Valencia S, et al. ICO Information Centre on HPV and Cancer (HPV
Information Centre). Human Papillomavirus and Related Diseases in
Serbia. Summary Report 2015-03-20. [Data Accessed]

Hoste G, Vossaert K, Poppe WAJ. The Clinical Role of HPV Testing in
Primary and Secondary Cervical Cancer Screening. Obstet Gynecol
Int. 2013; 610373. [DOI: 10.1155/2013/610373] [PMID: 23935630]
Madakan VK, Cook-Noris RH, Steadman MC, Arora A, Mendoza N,
Tyring SK. The oncogenic potential of human papillomaviruses: a
review on the role of host genetics and environmental cofactors. Br
J Dermatol. 2007; 157(2):228-41.

[DOI: 10.1111/j.1365-2133.2007.0796] [PMID: 17553059]

WHO guidance note: comprehensive cervical cancer prevention
and control: a healthier future for girls and women. 2013. Available
at: http://www.who.int/immunization/hpv/learn/comprehensive_
cervical_cancer_who_2013.pdf. Accessed 3 April 2013.

StatSoft, Inc (2013). STATISTICA (data analysis software system);
version 12. Available at: www.statsoft.com

Moscicki AB, Hills N, Shiboski S, Powell K, Jay N, Hanson E, et

al. Risks for incident human papillomavirus infection and low-grade
squamous intraepithelial lesion development in young females.
JAMA. 2001; 285:2995-3002.

[DOI: 10.1001/jama.285.23.2995] [PMID: 11410098]

Wellings K, Collumbien M, Slaymake E, Singh S, Hodges Z,

Patel D, et al. Sexual behaviour in context: a global perspective.
Lancet. 2006; 368(9548):1706-1728.

[DOI: 10.1016/50140-6736(06)69479-8] [PMID: 17098090]
Grozdanov P, Zlatkov V, Ganchev G, Karagiosov |, Toncheva

D, Galabov AS. HPV prevalence and type distribution in women
with normal or abnormal Pap smear in Bulgaria. J Med Virol. 2014;
86(11):1905-10. [DOI: 10.1002/jmv.24020] [PMID: 25059991]

Moga MA, Irimi, M, Oanta A, Pascu A, Burtea V. Type-specific
Prevalence of Human Papillomavirus by Cervical Cytology among
Women in Brasov, Romania. Asian Pac J Cancer Prev. 2014;
15(16):6887-92.

[DOI: 10.7314/APJCP.2014.15.16.6887] [PMID: 25169541]

Mijovi¢ G, Jovanovi¢ T, Kulji¢-Kapulica N, Jokmanovi¢ N, Bujko

M, Golubovi¢ M. Frequency and risk factors of cervical human
papilloma virus infection in women in Montenegro. Archives of
Biological Sciences. 2014; 66(4):1653-1658.

[DOI: 10.2298/ABS1404653M]

de Sanjose S, Diaz M, Castellsague X, Clifford G, Bruni L, Munoz N,
et al. Worldwide prevalence and genotype distribution of cervical
human papillomavirus DNA in women with normal cytology: a
meta-analysis. Lancet Infect Dis. 2007; 7:453-459.

[DOI: 10.1016/51473-3099(07)70158-5] [PMID: 17597569]

Bruni L, Barrionuevo-Rosas L, Albero G, Aldea M, Serrano B,
Valencia S, et al. ICO Information Centre on HPV and Cancer (HPV
Information Centre). Human Papillomavirus and Related Diseases in
Europe. Summary Report 2015-04-08. [Data Accessed]

Grahovac M, Raci¢ |, HadZisejdi I, Dori¢ A, Grahovac B. Prevalence of
human papillomavirus among Croatian women attending regular
gynecological visit. Collegium antropologicum. 2007; 31(2):73-77.
[PMID: 17598508]

Kovachev S, Slavov V, Slavova K. Prevalence of human
papillomavirus infection in women in some cities and regions of
Bulgaria. J Med Virol. 2013; 85(9):1577-84.

[DOI: 10.1002/jmv.23652] [PMID: 23852682]

Filipi K, Tedeschini A, Paolini F, Celicu S, Morici S, Kota M, et al.
Genital human papillomavirus infection and genotype prevalence
among Albanian women: a cross-sectional study. J Med Virol. 2010;
82(7):1192-6.[DOI: 10.1002/jmv.21803] [PMID: 20513083]

20.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

305

. Weaver B, Shew M, Qadadri B, Tu W, Tong Y, Denski C, et al. Natural

history of multiple human papillomavirus infections in female
adolescents with prolonged follow-up. J Adolesc Health. 2011;
48(5):473-80.

[DOI: 10.1016/j.jadohealth.2010.08.003] [PMID: 21501806]

. Cuschieri K, Cubie HA, Whitley MW, Seagar AL, Arends MJ, Moore

C, et al. Multiple high risk HPV infections are common in cervical
neoplasia and young women in a cervical screening population. J
Clin Pathol. 2004; 57(1):68-72. [PMID: 14693839]

. European Centre for Disease Prevention and Control. Overview

of HPV vaccination from an EU and an ECDC perspective: HPV
Summit at Excellence in Paediatrics conference, Doha. Accessed 5
December 2013. Available at: http://www.ecdc.europa.eu.
Markowitz LE, Dunne EF, Saraiya M, Chesson HW, Curtis CR, Gee

J, et al. Human papillomavirus vaccination: recommendations of
the Advisory Committee on Immunization Practices (ACIP). MMWR
Recomm Rep. 2014; 63 (RR-05):1-30. Accessed 29 Aug 2014.
[PMID: 25167164]

FDA approves Gardasil 9 for prevention of certain cancers

caused by five additional types of HPV. Accessed 10 December
2014. Available at: http://www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm426485.htm.

. Jit M, Brisson M, Laprise JF, Choi YH. Comparison of two dose

and three dose human papillomavirus vaccine schedules: cost
effectiveness analysis based on transmission model. BMJ. 2015;
350: g7584. [DOI: 10.1136/bmj.g7584] [PMID: 25567037]

Joura EA, Ault KA, Bosch F, Brown D, Cuzick J, Ferris D, et al.
Attribution of 12 high-risk human papillomavirus genotypes to
infection and cervical disease. Cancer Epidemiol Biomarkers Prev.
2014; 23(10):1997-2008.

[DOI: 10.1158/1055-9965.EPI-14-0410] [PMID: 25274978]

Gargano JW, Nisenbaum R, Lee DR, Ruffin IVMT, Steinau M,
Horowitz IR, et al. Age-group differences in human papillomavirus
types and cofactors for cervical intraepithelial neoplasia 3 among
women referred to colposcopy. Cancer Epidemiol Biomarkers Prev.
2012; 21(1):111-21.

[DOI: 10.1158/1055-9965.EPI-11-0664] [PMID: 22028398]

Ho GY, Kadish AS, Burk RD, Basu J, Palan PR, Mikhail M, et al. HPV 16
and cigarette smoking as risk factors for high-grade cervical intra-
epithelial neoplasia. Int J Cancer. 1998; 78(3):281-5.

[DOI: 10.1002/(SIC1)1097-0215(19981029)78:3<281::AID-
1JC3>3.0.C0O;2-R] [PMID: 9766558]

Palefsky JM, Holly EA. Molecular virology and epidemiology of
human papillomavirus and cervical cancer. Cancer Epidemiol
Biomarkers Prev. 1995; 4(4):415-28. [PMID: 7655339]

Moreno V, Bosch FX, Mufioz N, Meijer CJ, Shah KV, Walboomers
JM, et al. Effect of oral contraceptives on risk of cervical cancer in
women with human papillomavirus infection: the IARC multicentric
case-control study. Lancet. 2002; 359(9312):1085-1092.

[DOI: 10.1016/50140-6736(02)08150-3] [PMID: 11943255]

Nielsen A, Kjaer SK, Munk C, Iftner T. Type-specific HPV infection
and multiple HPV types: prevalence and risk factor profile in nearly
12,000 younger and older Danish women. Sex Transm Dis. 2008;
35(3):276-82.

[DOI: 10.1097/0LQ.0b013e31815ac5¢7] [PMID: 18091564]

Winer RL, Hughes JP, Feng Q, O'Reilly S, Kiviat NB, Holmes KK, et al.
Condom use and the risk of genital human papillomavirus infection
in young women. N Engl J Med. 2006; 354(25):2645-54.

[DOI: 10.1056/NEJM0oa053284] [PMID: 16790697]

Ipsos Strategic Marketing. Istrazivanje zdravlja stanovnika
Republike Srbije 2013. Available at: http://www.zdravlje.gov.rs/
downloads/2014/jul2014/Jul2014lzvestajPreliminarni.pdf.

Dodd RH, McCaffery KJ, Marlow LA, Ostini R, Zimet GD, Waller J.
Knowledge of human papillomavirus (HPV) testing in the USA, the
UK and Australia: an international survey. Sex Transm Infect. 2014;
90(3):201-7.

[DOI: 10.1136/sextrans-2013-051402] [PMID: 24412997]



306

Kovacevic G. et al. Human papillomavirus infection prevalence in female university students in Novi Sad, Serbia

Yyectanocr MH(I)EKLI,VIje XYMaHUM NManujioma sBUpycom Koa CtTyaeHTKUba

y HoBom Caay y Cpbuiju

loppaHa Koauesuh', Anekcangpa JosaHosuh-Tanosuh', Bnagumup Metposuh', Membka Bunapx? lopgaHa MapuHkosuh?,

borpaHka bpaluaHau?, BecHa Munolwesuh!'

"MHcTuTyT 32 jaBHO 3apaBrbe BojsoguHe, Hosu Cap, Cpbuja;
2/IHCTUTYT 3a 3[paBCTBEHY 3alTUTY cTyAeHaTa, Hosu Cag, Cpbuja

KPATAK CAZIP?KAJ

YBop Pak rpnuha matepuue, npoy3pokosaH XMB nHdekumjom,
npefcTaB/ba YeTBPTY Hajuelwfvi NeTanHN KapLHOM Kog XeHa
y Cpbujn n apyru Hajuewhy ManuUrHUTET y rpynu xeHa og 15
0o 44 roguHe.

Linm papa L papa je 6uo pa fa ce ogpeau npucyctso HR n
LR XT1B TmnoBa y nonynaumjy HEBaKUMHNCAHUX CTYAEHTKMHa
YHuBep3uTeta y HoBom Cagy u npoueHe moryhi gpaktopm pu-
3uKa 3a XIMB nHdbekuujy.

MeTtope papa Y3opak ce cactojao of 250 mnaamx »eHa (ctapo-
cT1 19-26 roauHa) yK/byueHnX y CTyAnjy TOKOM CUCTEMATCKIUX
rmHekonowkux npernega. CBe yyecHuue cy nonyHune cne-
LmjanHo An3ajHMpaH aHOHUMHW YNUTHUK. 3a aeTekunjy XMB
IHK kopuwheHa cy fBa kKomepuwjanHa kuta: High Risk XTB-real-
TM v Low risk XNB 6/11 real-TM (Sacace Biotechnologies, Italy).
TpraeceT NO3UTUBHMX Y30pakKa je peTecTpaHo ynotTpebom
GenoFlow XIB Array Test (DiagCor, Bioscience).

MpumrbeH « Received: 27/04/2015

PeBu3uja « Revision: 14/07/15

Pesynratu YkynHa ctona yuectanoctu XIB nHpekumje je n3Ho-
cvna 61,6%. Hajuewhu Tunosm XIMB y oBoj cTyawmju 6unu cy: XMB
16,31,51,52 1 18. CTyaeHTKMbE Ca CaMo jeHUM CeKCyanHUM
NapTHEPOM Cy UMane CUTHUGMKAHTHO Makby LIAHCY 3a CTHLaHbe
XIMB uHdekumje. Octane Bapujabne Koje onucyjy HaumH X1BoTa
HMCY NoKa3suBare CTaTUCTUYKY 3HayajoCT.

3akmyuak [pe3eHTOBaHM paj Npy»a NoAaTke o yyecTanoctu
BVICOKO W HICKOPU3NYHIX reHoTunoBa XIMB mehy cTyaeHTKuba-
Ma YHuBe3wuTeta y HoBom Cagy. [lobrjeHn pesyntatu yKkasyjy Ha
notpeby epyKauyje 0 cekcyanHo NPeHOCMBUM NHbeKLMjama,
ykrbyuyjyhu n XMB, 3ajeHo ca npomoL1joM 34paBux CTIOBA
XuBoTa. [pema Halm pe3ynTaTiima, buBaneHTHa 1 4eTBOPO-
BasleHTHa NpodrNaKTNyKa BaKLMHa 61 MOrie Aa cripeye NpeKko
50% vHekuyja. MpoLeHaT 3aluTuTe NPUMEHOM AEBETOBAJIEHT-
He BaKLMHe U3HocKo 61 npeko 80%.

KmbyuHe peun: xymaHu nanunoma Bupygc; real-time PCR; cTy-
AEHTM
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SUMMARY

Introduction Klebsiella pneumoniae is one of the leading causes of serious hospital-acquired infections
worldwide among Enterobacteriaceae species. It is the most common producer of carbapenemases in
many parts of the world.

Objective The aim of the study was to determine which enzymes were responsible for resistance to
carbapenems in Klebsiella pneumoniae strains isolated at the Centre of Microbiology of Public Health
Institute of Vojvodina.

Methods A total of 29 Klebsiella pneumoniae non-duplicated strains resistant to at least one carbap-
enem isolated from clinical samples of hospitalized patients between November 1st 2013 and April 30th
2014 were studied. The species identification and susceptibility were done using VITEK 2 (bioMérieux,
Marcy-I'Etoile, France) system. Phenotypic conformation of carbapenemase production was done by
double-disc synergy test. PCR technique was performed for detection of genes encoding production of
carbapenemases (bls,, bla,,,, bla . bla, o).

Results Isolates of Klebsiella pneumoniae resistant to at least one carbapenem showed positive on dou-
ble-disc synergy test between meropenem and dipicolinic acid. All strains positive in phenotypic test
contained bla, ;, gene. In isolates resistant only to ertapenem, neither production of carbapenemases
nor presence of genes encoding these enzymes were detected. Among these isolates, nine produced
extended-spectrum B-lactamase.

Conclusion The presence of NDM metallo-B-lactamase was determined in all Klebsiella pneumoniae

isolates resistant to at least one carbapenem.

Keywords: Klebsiella pneumoniae; carbapenem-resistance; NDM -lactamase

INTRODUCTION

Enterobacteriaceae are one of the leading causes
of both community- and hospital- acquired
serious infections in humans that are associ-
ated with increased morbidity and mortality
rates and healthcare costs. Escherichia coli and
Klebsiella pneumoniae are responsible for the
majority of these infections including urinary
tract infections, septicemia, pneumonia, peri-
tonitis, meningitis, and device-associated in-
fections [1]. They are often multidrug resistant
(MDR), and infections caused by these strains
are a formidable problem to clinicians because
therapeutic options are often very limited [2].
Carbapenems had been antibiotics of choice
for the treatment of severe infections caused
by MDR strains until 1990s, when the first
carbapenemase producer in Enterobacteria-
ceae was identified [3]. After that, other types
of enzymes that hydrolyze carbapenems were
detected and reported worldwide [4]. Emer-
gence and spread of carbapenemase-producing
Enterobacteriaceae further reduced options for
effective treatment of these infections.
Resistance to carbapenems is a result of pro-
duction of enzymes that belong to the follow-
ing three classes of -lactamases: Ambler class

A, B, and D B-lactamases [5]. Among class
A B-lactamases, the most clinically signifi-
cant is Klebsiella pneumoniae carbapenemase
(KPC) [6]. Class B p-lactamases or metallo-
B-lactamases are mostly of the IMP, VIM, and
most recently of the New Delhi metallo-{-
lactamase (NDM) type [7]. The most important
types of class D are OXA-48-like enzymes [8].
Most of these enzymes were identified in MDR
Klebsiella pneumoniae, but distribution and
prevalence vary widely in different regions [9].

OBJECTIVE

The aim of this study was to determine which
enzymes were responsible to resistance to
carbapenems in clinical isolates of Klebsiella
pneumoniae.

METHODS

The study was conducted at the Center for
Microbiology of Public Health Institute of Vo-
jvodina. A total of 29 non-duplicated strains
of Klebsiella pneumoniae resistant to at least
one carbapenem were isolated from clinical
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samples including blood (nine), urine (nine), wound swab
(eight), and tracheal aspirate (three) of patients hospital-
ized on the various wards of Clinical Centre of Vojvodina
and Institute of Child and Youth Health Care of Vojvodina
between November 1st 2013 and April 30th 2014. Isolated
strains were identified using VITEK 2 Compact system,
GN cards (bioMérieux, Marcy-I'Etoile, France). To deter-
mine susceptibility to antimicrobial drugs and produc-
tion of extended-spectrum B-lactamase (ESBL) VITEK 2
Compact system, AST-GN71 and AST-N240 cards were
used according to Clinical and Laboratory Standards In-
stitute guideline. Susceptibility to fosfomycin was tested
by Etest strip (AB Biodisk, Solna, Sweden) using Euro-
pean Committee on Antimicrobial Susceptibility Testing
(EUCAST) recommendations (2013) [10, 11]. All isolates
were tested for the presence of the most prevalent enzymes
(KPC, VIM, NDM, OXA-48) and genes responsible for the
resistance to carbapenems (Table 1). Phenotypic confirma-
tion of carbapenemase production and interpretation of
results were done by double-disk synergy test according
to manufacturer’s instructions and EUCAST guideline
[12], using tablets containing meropenem (10 pg), cloxa-
cillin, dipicolinic acid, boronic acid (Rosco Diagnostica
Neo-Sensitabs, Taastrup, Denmark). Enhancement of the
zone of inhibition in the area between meropenem disc
and the inhibitor-containing disc was considered to be a
positive result. Detection of genes encoding production of
carbapenemases using PCR technique was performed as
follows: extraction of total bacterial DNA was performed
in a 2 mL tube containing 1.5 mL of bacteria in a tryptic
soy broth culture. It was centrifuged at 13,000 rpm for five
minutes, followed by discarding of the supernatant, and
the pellets were suspended with 200 L DNAse/RNAse
free water (Gibco, Invitrogen, Waltham, MA, USA). The
suspension was vortexed briefly, then heated at 100°C for
five minutes, and cooled at 4°C for five to 10 minutes.
Mixture was then centrifuged for five minutes at 13,000
rpm, and 150 uL of supernatant was transferred to a new
1.5 mL tube and was ready for use.

PCR reaction was performed with MasterCycler per-
sonal (Eppendorf, Hamburg, Germany). The final reaction
volume was 25 pL with 8 uL DNAse/RNAse free water
(Gibco, Invitrogen), 12.5 pL PCR Master Mix M752 (Pro-
mega, Fitchburg, WI, USA) and 0.5 pL of each primer.
PCR reaction of four genes was performed as two separate
multiplex reactions. First reaction included primers for
bla, and bla,,., and second one included primers for
bla,, ,like and bla . PCR cycling conditions for ndm
and kpc reaction were one cycle at 95°C for five minutes,
30 cycles of 95°C for 30 seconds, 60°C for 30 seconds,
and 72°C for 60 seconds, followed by one cycle at 72°C
for three minutes, and holding stage at 4°C. PCR cycling
conditions for oxa48-like and vim reaction were one cycle
at 95°C for 5 minutes, 30 cycles of 95°C for 30 seconds,
58°C for 30 seconds, and 72°C for 60 seconds, followed
by one cycle at 72°C for three minutes, and holding stage
at 4°C. The PCR-amplified products were analyzed by 2%
agarose (Fisher Scientific International, Inc., Hampton,
NH, USA) gel electrophoresis and stained with ethidium

Table 1. Primers for detection of genes encoding carbapenemase
production

Primer name Sequence

blaKPC Fw ATGTCACTGTATCGCCGTCT
blaKPC Rw TTTTCAGAGCCTTACTGCCC
blaVIM Fw GATGGTGTTTGGTCGCATA
blaVIM Rw CGAATGCGCAGCACCAG
NDM-For GGGCAGTCGCTTCCAACGGT
NDM-Rev GTAGTGCTCAGTGTCGGCAT
OXA48A TTGGTGGCATCGATTATCGG
OXA48A GAGCACTTCTTTTGTGATGGC

Table 2. Susceptibility of Klebsiella pneumoniae to antimicrobial drugs

Klebsiella pneumonia

Antimicrobial drug No. of isolates | No. (%) of resistant

tested isolates
Amoxicillin/clavulanic acid 29 29 (100)
Tazobactam/piperacillin 29 29 (100)
Ceftazidime 29 29 (100)
Ceftriaxone 29 29 (100)
Cefotaxime 29 29 (100)
Cefepime 29 29 (100)
Imipenem 29 15(51.7)
Meropenem 29 15(51.7)
Ertapenem 29 29 (100)
Gentamycin 29 22 (75.8)
Amikacin 29 20 (68.9)
Cotrimoxazole 29 29 (100)
Ciprofloxacin 29 28 (96.5)

Table 3. Susceptibility to colistin, fosfomycin, and tigecycline of Kleb-
siella pneumoniae isolates resistant to all carbapenems tested

Klebsiella pneumoniae

Antimicrobial dru
9 No. of resistant/tested isolates

Colistin 0/15
Fosfomycin 1/15
Tigecycline 13/15

bromide. Images were documented by a BioDocAnalyze
(Biometra, Gottingen, Germany) system.

RESULTS

Table 2 shows results of susceptibility testing of 29 Kleb-
sielle pneumoniae isolates resistant to at least one carbap-
enem.

Among carbapenems, ertapenem showed lower activ-
ity than meropenem and imipenem. Percentage of isolates
resistant to ertapenem was higher compared to other car-
bapenems tested. All Klebsiella pneumoniae isolates were
resistant to eight of 13 antimicrobial agents tested (Table 2).

All isolates of Klebsiella pneumoniae resistant to all
carbapenems tested were susceptible to colistin, only one
isolate was resistant to fosfomycin, while 13 of 15 isolates
were resistant to tigecycline (Table 3).

Isolates of Klebsiella pneumoniae resistant to all car-
bapenems tested showed an enhancement of the zone of
inhibition in the area between meropenem disc and the
disc containing dipicolinic acid that indicated a metallo-
B-lactamases production (Figure 1).
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Figure 1. Positive Double Disc Sinergy Test. The enhancement of the
zone of inhibition in the area between meropenem disc and the disc
containing dipicolinic acid.
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Figure 2. Detection of bla__, gene in Klebsiella pneumoniae isolates

NDM

All strains positive in phenotypic confirmation test car-
ried bla , gene encoding NDM f-lactamase detected by
PCR technique (Figure 2).

In isolates resistant only to ertapenem, neither produc-
tion of carbapenemases nor presence of genes encoding
these enzymes were detected. Among these isolates, nine
out of 14 were ESBL producers.

DISSCUSION

Klebsiella pneumoniae is one of the leading causes of seri-
ous hospital-acquired infections worldwide. Emergence of
carbapenemase resistant isolates is of particular concern
because infections caused by these strains are associated
with therapeutic failure and high mortality rates. Accord-
ing to the European Survey on Carbapenemase-Producing
Enterobacteriaceae working group report, Klebsiella pneu-
moniae has been the most common producer of carbap-
enemase in majority of European countries. KPC is the
most frequently detected enzyme [13]. The first KPC-
producing strain was isolated from clinical specimen in
North Carolina in 1996 [14]. Subsequently, KPC produc-
ers have been reported worldwide causing outbreaks in
United States, many European countries, China, and South
America [2, 5, 15, 16, 17]. The most important and par-

ticularly problematic carbapenemase in the Ambler class
B, with increasing detection in many geographic areas,
is the metallo-p-lactamase NDM. It was first isolated in
Sweden in 2008, from an Indian patient with urinary tract
infection previously hospitalized in New Delhi [7].

Emergence and spread of carbapenemase produc-
ers were reported all over the world. Types of enzymes
and their frequency of detection differ from country to
country. In this study, in all Klebsiella pneumoniae strains
resistant to at least one carbapenem tested for the pres-
ence of the most common carbapenemase, only NDM
metallo-p-lactamase was detected. Strains producing this
enzyme were isolated in many European countries, but
their distribution was not as wide as that reported for
KPC-pB-lactamase [2]. The largest number of NDM posi-
tive isolates was reported in the United Kingdom. Most of
these cases had a direct connection to the Indian subcon-
tinent (i.e. India, Pakistan, and Bangladesh). Fewer NDM
producers were detected in Denmark, Belgium, France,
Austria, Italy, and Germany, which originated most proba-
bly from Balkan countries and the Middle East. According
to surveillance report of European Center for Disease Pre-
vention and Control, NDM-producing Enterobacteriaceae
were isolated from persons who had received medical care
in Serbia (Kosovo and Metohija), Montenegro, and Bos-
nia and Herzegovina [18]. Some data indicate that Balkan
states and the Middle East are, in addition to the Indian
subcontinent, endemic reservoirs for NDM producers [19,
20]. Several isolates were detected in some other countries
such as the USA, Canada, China, Japan, and Israel, related
to unknown origin [2].

Our results suggest that ertapenem was not appropriate
carbapenem for detecting NDM f-lactamase producers
because all isolates resistant only to ertapenem were nega-
tive in phenotypic confirmation and genotypic tests. Other
authors also found low specificity of ertapenem in their
studies [6, 21]. Carbapenem resistance is mainly the re-
sult of carbapenemase production, but other mechanisms,
such as overproduction of ESBL and AmpC f-lactamase
associated with porin loss, may cause decreased suscepti-
bility to carbapenems [6, 22, 23]. In this study, among 14
Klebsiella pneumoniae isolates resistant only to ertapenem,
ESBL production was determined in nine strains.

Carbapenemase resistant Enterobacteriaceae are usually
resistant to a wide range of antimicrobial drugs. Plasmids
carrying genes encoding carbapenemases often carry high
number of genes that confer high level of resistance to
other antibiotics and can be easily transferred to other
bacterial strains and species [9, 20, 24].

The majority of carbapenem resistant Klebsiella pneu-
moniae isolates in this study were MDR, which is in
agreement with other reports [9, 19, 20]. All isolates were
resistant to f3-lactam antibiotics (except meropenem and
imipenem) and cotrimoxazole, and only one isolate was
susceptible to ciprofloxacin. Lower but still high percent-
age of resistance to gentamycin and amikacin (75.8% and
68.9%, respectively) was detected. These results are similar
to those of other investigations [25, 26]. The most effective
antibiotic against all Klebsiella pneumoniae resistant to all
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carbapenems tested in this study was colistin, followed
by fosfomycin. Resistance to tigecycline was detected in
almost all isolates tested. Many authors reported very good
activity or low percentage of resistance to colistin and fos-
fomycin. None of the studies reported as high resistance
to tigecycline as we have found in our isolates [25, 26].
Treatment of infections caused by MDR Klebsiella
pneumoniae is a formidable therapeutic problem because
there are few potentially effective antibiotics, such as co-
listin, tigecycline, fosfomycin, and aminoglycosides [27].
Several studies found higher rate of positive outcomes in
patients when combination therapy with two or three an-
tibiotics, including colistin, tigecycline, and fosfomycin,
was used [28, 29]. Therefore, combination therapy for the
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[loKka3uBatbe reHa pesucTeHumje Ha KapbaneHeme Kog, u3onara

Klebsiella pneumoniae

Mupa Muxajnosuh-YkponuHa'3, Auuka Tpyauh?3, 3opa Jenecuh'?, [leaHa Meauh'3, BuibaHa MunocassbeBuh'?, bpaHka 3usnak'>
"MHcTuTyT 33 jaBHO 3ppaBsbe BojsoguHe, LieHTap 3a mukpo6uonorujy, Hosu Cag, Cpbuja;

2HcTuTyT 3a nnyhHe 6onectn BojsoanHe, Cpemcka Kamenuua, Cpbuja;

YHneep3utet y HoBom Cagy, MeguuuHckm pakyntet, Cpbuja

KPATAK CALIPXKA)

YBog Klebsiella pneumoniae je jepaH op Bogehunx y3poka TeLu-
Knx 60nH1YKUX nHdeKumja n3 pamunmje Enterobacteriaceae
wupom ceTa. OHa je Hajuelwha eHTepobakTepuja Koja Npo-
DyKyje KapbaneHemase y MHOrMM reorpadcknm nogpyyjuma.
Lwm papa Liwb paga 6vo je yTBphuBame eH3rMa ogroBop-
HWX 3a pe3ncTeHuUujy Ha kapbaneHeme Klebsiella pneumoniae
n3onoBaHux y LleHTpy 3a Mmukpobuonorujy HcTuTyTa 3a jaBHO
3apassbe BojsoaviHe.

Mertoge paaa VicnutuBarbeM je obyxsaheHo 29 nprmonsonata
Klebsiella pneumoniae pe3ucTeHTHIX HajMakbe Ha jeflaH aHTU6U-
OTUK 13 rpyne KapbaneHema fOOUjEHNX 13 KNMHUYKIX y30paKa
60NHNUKM NeYeHUX NaumjeHaTa y neprogy 1. HoBembap 2013
- 30. anpwn 2014. roguHe. NoeHTndrKaumja nsonata u CUTK-
Batbe OCET/bVBOCTN Ha aHTVMUKPOOHE fleKoBe BPLLEHW Cy Npui-
MeHoM Butek 2 cuctema. Double Disc Synergy Test kopuwheH
je 3a deHoTUNCKY NoTBPAY NpoayKuuje kapbanemeHasa. PCR

MpumrbeH « Received: 13/05/2015

MEeTOAOM [I0Ka31BaHO je NpUCYCTBO Hajuelwivx reHa Koju Kogu-
pajy npoaykuwjy kapbanemenasa (bls,,, bla,,, bla, ., bla,, ).
Pesyntatu Csu nsonatu Klebsiella pneumoniae pe3ancteHTH®
HajMatbe Ha jeflaH KapbarneHem NCnosbUn Cy CHeprusam us-
Mebhy MmeponeHema 1 AUMUKONNHWUYHE KCennHe y deHoTun-
CKOM NMOTBPAHOM TecTy. Kog cBriX n3onata No3nTUBHYX Y OBOM
TeCTy AOKa3aHo je npucycTeo bla, ,, reHa, JOK KOf n3onata pe-
3MCTEHTHMX CaMo Ha epTaneHem Huje noTBpheHa npoayKuwja
KapbaneHemasa HUTY NPUCYCTBO reHa Kojyi KOAMPAjY HIXoBy
cuHTe3y. beta-nakTamase npolwmpeHor cnekTpa gokasaHe cy
Kof 9 ofi 14 n3onata pe3ncTeHTHMX CamMo Ha epTarneHeMm.
3aksbyyak [NpucycTBo eHsma NDM meTano-f-naktamase goka-
3aHo je Kog cBux n3onata Klebsiella pneumoniae pe3ncTeHTHUX
Hajmarbe Ha jepaaH kapbaneHem. MpoayKumja 6eTa-naktamasa
NpOLIMPEHOT CreLTpa AoKa3aHa je kof 9 o 14 n3onata pesuc-
TEHTHWX CaMO Ha epTaneHeMm.

KmpyuHe peun: Klebsiella pneumoniae; pe3ucteHumja Ha Kap-
6aneHeme; NDM -naktamasa
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SUMMARY

Introduction Horner’s syndrome is an interruption of the sympathetic nervous system at any point
along its course between the hypothalamus and the orbit. Horner’s syndrome is classically presented
as an ipsilateral miosis, subtle ptosis, and facial anhidrosis. Pharmacologic testing is very useful in the
diagnosis of Horner's syndrome as it could help to localize the lesioned neuron in the sympathetic
pathway, suggesting an etiology.

Case Outline We present a case report of a 41-year-old woman who reported right eyelid drooping im-
mediately after operation of sympathetic chain schwannoma. We performed apraclonidine test for the
diagnosis of Horner’s syndrome, which produced mydriasis on the affected eye, while there was no sig-
nificant change of the normal eye. Based on the clinical presentation of anisocoria and one-sided ptosis,
and previous medical history of surgical removal of the mediastinal tumor, the patient was diagnosed
with a right-sided, partial Horner’s syndrome.

Conclusion Timely recognition, exact localization of the lesioned neuron, and referral for urgent imag-
ing studies are important for ophthalmologists in order to prevent and treat life-threatening conditions.
Besides its diagnostic value in Horner’s syndrome, topical apraclonidine could correct ptosis for the sake

of esthetics or when ptosis reduces the superior visual field.
Keywords: Horner’s syndrome; apraclonidine test; sympathetic chain schwannoma

INTRODUCTION

Horner’s syndrome (HS), also known as ocu-
losympathetic palsy, was first described by Jo-
hann Friedrich Horner, as an interruption of
the sympathetic nervous system at any point
along its course between the hypothalamus and
the orbit [1, 2]. The interruption of the sym-
pathetic fibers could be central (between the
hypothalamus and the fibers’ exit from the spi-
nal cord) or peripheral (in the cervical sympa-
thetic chain, at the superior cervical ganglion,
or along the carotid artery) [3]. HS is classi-
cally presented as an ipsilateral miosis, subtle
ptosis, and facial anhidrosis [4]. Pharmacologic
testing is very useful in the diagnosis of HS as
the pupillary response to different pharmaco-
logical agents could help localize the lesioned
neuron in the sympathetic pathway and iden-
tify the level of involvement (i.e. preganglionic
or postganglionic), suggesting an etiology [1].
Localizing the lesion is very important because
preganglionic lesions are associated with a
higher incidence of malignancy and need rapid
investigations. Pharmacological tests tradition-
ally consist of cocaine testing with hydroxyam-
phetamine localization, but recently apracloni-
dine testing has become a pertinent alternative
[1]. Appropriate evaluation of HS and timely
determination of its etiology may allow for a
potentially life-saving intervention [5].

We had the opportunity to observe a patient
who developed HS as a consequence of medi-

astinal tumor. Clinical, imaging, and pharma-
cologic studies are presented.

CASE REPORT

We present a case report of a 41-year-old
woman who reported right eyelid drooping
immediately after operation of sympathetic
chain schwannoma two years earlier. She was
diagnosed with a mediastinal tumor by rou-
tine chest radiography. A mass was found in
the right side of the superior mediastinum.
Magnetic resonance imaging revealed a ho-
mogenous mass in the same location at the
level from Th1 to Th3, which was suspected to
be neurogenic. Surgical resection of the tumor
was performed and the tumor was completely
removed. The histopathological examination
showed schwannoma characteristics. Immedi-
ately after the surgical intervention, the patient
developed ptosis and miosis on the right side.
No recurrence of the tumor was observed in
two years after operation. Her ptosis and mio-
sis remain until present day.

She was referred to the University Eye
Clinic, Clinical Center of Serbia, in Belgrade,
because of the drop of the eyelid on the right
eye, and different size in pupils. She had been
aware of her ptosis for the previous two years,
but she hadn’t sought ophthalmological as-
sistance. On admission, her visual acuity was
20/20 on both eyes. Her extraocular motilities
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Figure 1. The photograph shows the patient with longstanding right-
side Horner’s syndrome; right ptosis and miosis.

was normal, with no signs of restriction or double vision
or pain. Confrontational visual fields were normal except
in her right eye, with defect in the upper half of the visual
field. When her right upper eyelid was lifted, visual field
was full-to-finger-count. Slit lamp examination of the an-
terior segment and intraocular pressure testing gave results
within normal limits. Her pupils in the light measured
3 mm in the right eye, and 4 mm in the left eye. In the
dark, the anisocoria increased with the pupils measuring
3 mm and 6 mm, respectively. There were no signs of the
afferent pupillary defect, and both pupils reacted to light
well. Also, her accommodative pupillary responses were
normal. Ophthalmic examination showed ptosis of the
upper lid on the right eye. Interpalpebral fissure widths
were measured at 8 mm in the right eye, and 11 mm in the
left, which confirm the right eye lid ptosis (Figure 1). As
she was hysterectomized, no signs of ipsilateral anhidrosis
were found, nor reported by the patient. She also denied
a history of dry eyes. The patient’s fundus examination
provided normal findings. Subsequently we performed the
apraclonidine test for the diagnosis of HS. We instilled one
drop of 1% apraclonidine into each eye. After 20 minutes,
instillation of apraclonidine into the affected eye produced
mydriasis (Figure 2), while there was no significant change
of the normal eye. Based on the clinical presentation of
anisocoria and one-sided ptosis, and previous medical
history of surgical removal of the mediastinal tumor, the
patient was diagnosed with a right-sided, partial HS. As
our patient was not keen to undergo the lid surgery for
ptosis, we suggested the use of apraclonidine for ptosis
relief. We monitor this patient on a four-month basis as
long as no new symptoms and signs occur.

DISCUSSION

A thorough cognition of the sympathetic nervous system
is critical in detecting the underlying pathology of HS. The
oculosympathetic pathway has a long and tortuous route
from the hypothalamus prior to innervation of the ocular
structures [4]. Preganglionic lesions affect the neurons that
travel from the brainstem to the spine, and from the spine
to the superior cervical ganglion, while the postganglionic
lesions affect the fibers from the superior cervical gan-
glion [6]. Preganglionic HS indicates a serious underlying

Figure 2. The same patient following the instillation of 0.5% drop

of apraclonidine in each eye - note the reversal of anisocoria and
complete resolution of ptosis

pathology and is associated with high incidence of ma-
lignancy. Postganglionic HS has primarily benign causes,
such as vascular headache [7], while painful HS suggest
the possibility of internal carotid artery dissection [4].

In the past, pharmacologic diagnosis of HS with the
topical use of 5% or 10% cocaine and hydroxyamphet-
amine solution has been the gold standard [8]. However,
cocaine has several drawbacks. It is a controlled substance
that must be prepared by individual pharmacies for local
use and has become difficult to obtain for a wide range of
practitioners [6]. Higher concentrations of cocaine solu-
tions (i.e. 10%) could compromise the corneal epithelium
[1]. An innovative pharmacologic alternative has recently
been suggested [4]. Apraclonidine drops (approved for
glaucoma; off-label application for HS) are now replac-
ing cocaine in diagnosing HS, as topical apraclonidine is
readily available and widely used [9, 6].

Patients with HS develop denervation hypersensitivity
of al receptors on the iris dilator muscle. Instillation of
one drop of either 0.5% or 1% apraclonidine in each eye
result in mydriasis of the affected pupil, often dramatically
[9]. This response was seen in eyes with preganglionic or
postganglionic lesions. On the other hand, in the normally
innervated eyes, apraclonidine produces little or no pupil
dilation. Also, reversal of ptosis is reported in some pa-
tients after 0.5-1% apraclonidine installation [5, 6].

Garibaldi et al. [10] demonstrated the effect of apra-
clonidine on anisocoria and ptosis in HS by installing one
drop of 0.5% apraclonidine in both eyes of three patients
who presented with acute HS. Apraclonidine results in a
slight mydriasis of the affected side and no change of the
unaffected side (a reversal of the anisocoria), and in some
patients a mild upper lid retraction. Morales et al. [6] also
found the apraclonidine to be a safe and readily available
alternative to cocaine for the diagnosis of HS.

In our case, in-office pharmacologic testing helped us
to ascertain the diagnosis of HS based upon the patient’s
history of surgical intervention and presenting signs. HS
is a frequent complication of the surgical resection of
schwannoma that originates from the cervical sympathetic
chain. This complication should probably be discussed
with patients during the perioperative counseling [11].

The preferred surgical intervention for patients with
ptosis from HS is either a mullerectomy or an external
levator aponeurotic advancement [12]. For the patients

www.srpskiarhiv.rs ‘

313



314

who are not keen to go through the lid surgery, 0.5% apra-
clonidine drops could induce pharmacologic reversal of
HS-related ptosis, as it was suggested by several authors
[10, 13]. In most patients with HS (87%), apraclonidine
caused significant lid elevation. Yet, this effect was not
specific to HS, because near one half of normal, control
eyes had the same effect. The lid elevation effect can be
useful in long-term symptomatic relief of patients with
HS, affected by their ptosis [14].
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CUHAPOMA — NpUKa3 6onecHUKa

'KnuHunukm uentap Cpbuje, KnnHika 3a oyHe 6onectw, beorpag, Cpbuja;

2Ynueepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

3KnuHnukn ueHTap Bojsogute, KnuHuka 3a oune 6onectu, Hosm Capg, Cpbuja

YBop XopHEpOB CMHAPOM je NpeKknA CUMNaTUYKor HEPBHOT
crcTema Ha 610 KoM Aieny CBOT ToKa Of XurnoTanamyca Ao op-
61Te. XopHEPOB CHAPOM Ce TUMMYHO NPUKa3yje Kao uncuna-
TepasiHa MMO3a, yMepeHa NTo3a 1 aHxnapo3a. DapMakonoLKo
TecTparbe je BEOMa 3HayajHO Y MOCTaB/batby AnjarHo3e XopHe-
poBor cmHapoMa jep yTBphuBatbe nokanusaumje owreherba Ha
CUMNATUYKOM NYTY MOXe Aa CyrepuLle Ha eToNorujy.

Mpuka3s 6onecHuka MNprikasyjemo cnyyaj 41-rognile XeHe
Koja HaBOAM Maf roptber Kanka Ha AeCHOM oKy y6p30 HaKoH
onepauuje WBaHOMa cMMnaTUYKor naxua. i3ssenu cmo an-
PaKNOHMIVHCKU TECT, KOjU je JOBEO A0 Muapuja3e Ha 3axBahe-
HOM OKY, AOK Ha HOPMaJIHOM OKY Huje 6uno ogrosopa. Mpema
KNVHUYKOj Mpe3eHTaLmnjy aHN30Kopuje 1 jeqHOCTpaHe MTo3e,
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YBUAOM Y MPETXOAHY MEAULIMHCKY AOKYMEHTaLM]y XUPYPLLKOF
yKnarbarba MeinjacTUHAHOT TYMOPa, NOCTaB/beHa je funjarHo-
3a leCHOCTpaHor XOpHepoBOT CHAPOMA.

3akspyyvak bnarospemeHo npeno3HaBatbe, TayHa noKanusa-
unja owTeheHor HeypoHa 1 XUTHO ynyhrBatbe Ha CHUMatba
Cy K/by4He 3a odTanmornore y Uuby NpeBeHLmje 1 neyetba no
XKUBOT ONACHUX CTakba. JIoKanH1 anpaKknoHWANH, Nopes Avjar-
HOCTMYKOT 3Hayaja Kof XOpHepoBOr CUHAPOMA, MOXe fia KOpu-
ryje nto3y 6uno 36or ectetckux pasnora, 6uno 36or cmamerba
ropHEer BUAHOT NoJba.

KrbyuHe peun: XopHepoB CMHAPOM; anpaKioHNAVHCKY TECT;
LWIBAHOM CUMMATUYKOT laHLa
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SUMMARY

Introduction Necrotizing otitis externa is a rare but conditionally fatal infection of external auditory canal
with extension to deep soft tissue and bones, resulting in necrosis and osteomyelitis of the temporal bone
and scull base. This condition is also known as malignant otitis due to an aggressive behavior and poor
treatment response. Early diagnosis of malignant otitis is a difficult challenge. We present an illustrative
case of necrotizing otitis externa and suggest some strategies to avoid diagnostic and treatment pitfalls.
Case Outline A 70-year-old patient presented with signs of malignant otitis externa, complicated by
peripheral facial palsy. Adequate diagnostic and treatment procedures were performed with clinical
signs of resolution. The recurrence of malignant infection had presented three months after previous
infection with multiple cranial nerve neuropathies and signs of jugular vein and lateral sinus thrombosis.
An aggressive antibiotic treatment and surgery were carried out, followed by substantial recovery of the
patient and complete restoration of cranial nerves’functions.

Conclusion Necrotizing otitis externa is a serious condition with uncertain prognosis. The suspicion of
malignant external otitis should be raised in cases of resistance to topical treatment, especially in patient
with predisposing factors. Evidence-based guideline for necrotizing otitis externa still doesn’t exist and

treatment protocol should be adjusted to individual presentation of each patient.
Keywords: external ear; pseudomonas infection; facial paralysis; skull base; osteomyelitis

INTRODUCTION

Necrotizing otitis externa (NOE) is a rare but
conditionally fatal infection of external audi-
tory canal with extension to the deep soft tissue
and bones, resulting in necrosis and osteomy-
elitis of the temporal bone and scull base. This
condition is also known as malignant otitis due
to aggressive behavior and poor treatment re-
sponse.

It usually affects elderly individuals with a
serious comorbidity, such as diabetes or immu-
nocompromised patients. Pseudomonas aerugi-
nosa is identified in the culture of external au-
ditory canal in great majority of cases, although
other microorganisms such as Staphylococcus
aureus, Klebsiella oxytoca, Proteus mirabilis or
Aspergillus species may cause a serious form of
NOE [1]. Fungal infection should be suspected
in all cases with no clinical signs of improve-
ment after adequate anti-Pseudomonas treat-
ment [2, 3].

Insidious course of the disease is responsible
for the diagnostic difficulties that may be en-
countered in the early stages of the infection,
further causing delay of appropriate treatment
and occurrence of complications. Advanced
stages of necrotizing otitis are associated with
severe neurological disorders characterized by
multiple cranial nerve neuropathies and intra-
cranial extension [4]. Facial nerve paralysis is

the indicator of stylomastoid foramen involve-
ment and is usually the first neurological sign
of disease progression [5].

We present an interesting case of NOE and
suggest some strategies to avoid diagnostic and
treatment pitfalls.

CASE REPORT

A 70-year-old male patient presented with se-
vere otalgia, ear canal suppuration and periph-
eral facial palsy that were treated for six weeks
with systemic and local antibiotic therapy in
another institution. The patient suffered from
diabetes for years and had a good glucoregu-
lation, optimized with therapy prescribed by
endocrinologist.

By close inspection of the patient, signs of
peripheral paralysis of facial nerve (House-
Brackmann scale, grade III) and vaguely bor-
dered tumefaction below auricle were noticed.
Otomicroscopy revealed extensive skin edema
of external ear canal that detained ear drum
visualization. Granulation tissue was observed
at the bottom of the canal, along with thick in-
flammatory secretion that showed the presence
of Candida species during culturing. Pure tone
audiometry depicted severe mixed hearing loss
on the affected side and severe sensorineural
hearing loss on the other side.
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The parameters of inflammation (erytrocyte sedimen-
tation rate 140, C-reactive protein 110 mg/L) were greatly
increased during laboratory testing and ultrasound ex-
amination of the neck revealed multiple reactive lymph
nodes up to 10 mm in size. CT scan showed inflammatory
changes and osteolysis of bony portion of external auditory
canal and mastoid process (Figure 1).

The patient was treated with high-dose antibiotic ther-
apy (combination of third-generation cephalosporins and
clindamycin), followed by surgery. A cortical mastoidec-
tomy was performed along with excision of the extremely
hypertrophic and granulomatous skin of external hearing
canal. Histological analysis of meatal skin, middle ear mu-
cosa and bony septa revealed signs of chronic inflamma-
tion and bone necrosis and calcification. The patient was
discharged from the hospital after six weeks of systemic
antibiotic therapy with clinical signs of recovery. During a
two-month follow-up, otomicroscopy finding was normal
and general condition significantly improved.

However, three months after the discharge, the patient’s
condition worsened. Fever and weakness were followed by
neurological disorders such as facial palsy, swallowing and
speech difficulties, as well as taste disorders. The patient
also had severe otalgia and purulent discharge from the
external auditory canal; however, this time, swab analy-
sis results came positive to ciprofloxacin-resistant strain
of Pseudomonas aeruginosa. Neurological status revealed
impaired function of VII, IX, and X cranial nerves.

CT scan and MR imaging showed devastating osteo-
myelitis of the petrous pyramid of the temporal bone,
otomastoiditis and signs of jugular vein and lateral sinus
thrombosis (Figure 2). Multidisciplinary treatment was
carried out by an otorhinolaryngologist, neurologist, neu-
rosurgeon, vascular surgeon, and infectologist. Intensive
antibiotic therapy with vancomycin, ceftazidime, and
metronidazole combined with antimycotics gave posi-
tive results on the condition of the patient, decreasing the
levels of inflammatory parameters after seven weeks of
treatment. Histological analysis and findings during revi-
sion surgery of the middle ear and mastoid cavity showed
no signs of active inflammation. The patient presented
substantial postoperative recovery that was verified on CT
scan. During a six-month follow-up the patient’s hearing
improved and cranial nerves functions were completely
restored.

DISCUSSION

Early diagnosis of NOE is a difficult challenge. Various
authors suggest diagnostic criteria and treatment recom-
mendations, although evidence-based guideline for nec-
rotizing otitis externa still doesn’t exist. The set of criteria
for diagnosis of NOE established by Levenson et al. [6] is
frequently cited in literature and is based on characteristic
clinical findings, the isolation of Pseudomonas aeruginosa
in aural secretion and clinical settings of diabetes. More
than two thirds of authors agree that presentation of otitis
externa refractory to treatment is a major diagnostic crite-

Figure 1. CT scan: Inflammatory changes involving osseous portion
of external auditory canal and mastoid process

Figure 2. MR imaging: purulent collection involving skull base (A -
coronal view; B - axial view)

rion [7]. Jacobsen and Antonelli [8] reported 6.9 months
as the mean time necessary to make a diagnosis of NOE,
and history or clinical presentation overlapping with be-
nign otitis externa were identified as primary reasons for
diagnostic delay.

Pseudomonas aeruginosa is isolated from aural drain-
age in about 95% of NOE cases [9]. Necrotizing otitis re-
quires an intensive and prolonged antimicrobial therapy,
although role of topical antipseudomonal therapy is con-
troversial. Recurrent topical use of quinolones repels local
signs of infection, but also it increases the risk of negative
cultures or development of resistant strains. Our patient
was formerly treated with ciprofloxacin ear drops in an-
other institution, and during the first hospitalization at our
clinic we were unable to isolate Pseudomonas aeruginosa
in ear canal secretion. On the other hand, ciprofloxacin-
resistant strain of Pseudomonas aeruginosa was identified
as the causative agent during the second hospitalization.
This resistance may be explained by prolonged antibiotic
treatment and local use of ciprofloxacin ear drops. Le Clerc
et al. [10] reported that 25% of Pseudomonas aeruginosa
strains isolated in NOE patients are resistant to ciprofloxa-
cin. Also, an increasingly implicated organism in NOE is
methicillin-resistant Staphylococcus aureus, which may be
found in 15% of cases [11]. In addition, topical antibiotic
therapy may affect the incidence of mycotic infections by
accelerating fungus growth. Mycotic infection should be
suspected in all cases of malignant otitis externa with no
signs of improvement after intensive antibiotic therapy and
requires multiple deep tissue biopsies and isolation from
blood cultures or fistula exudates [1, 12].
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Imaging studies have an irreplaceable role in determin-
ing the extent of the disease and the response to therapy.
CT scan and MR imaging are both used in assessment of
NOE; CT scan is superior in visualization of bone erosion,
while MRI has an advantage in evaluating intracranial and
neurological complications. However, their utilization in
determining disease resolution after treatment is limited
due to inability of differentiation between active inflam-
mation and tissue remodeling. According to a study by
Al-Noury and Lotfy [13], all patients had cortical bone
changes on CT scan and about two thirds of patients had
soft tissue changes on MR imaging, a year after disease
resolution. On the other hand, some nuclear medicine
studies, such as Ga scanning or '"'In-labeled leukocyte
scintigraphy combined with SPECT/CT are powerful tools
that can differentiate between healing tissue and active
inflammation and therefore are used to document resolu-
tion of infection [14].

Advanced stages of NOE have been associated with mul-
tiple cranial nerve neuropathies. Facial nerve paralysis is
usually the first neurological disorder in NOE and it is re-
ported in about 25% of cases [15]. It represents a sign of
disease progression, but it doesn’t seem to be an indicator of
adverse prognosis [16]. Decompression is not treatment of
choice in such cases since it will not restore neural function
due to damaging of nerve integrity and replacing it with
granulation tissue. Fortunately, thanks to newer powerful
therapy, the great majority of patients experience improve-
ment or total recovery of facial nerve function.

Involvement of cranial nerves IX, X, XI, and XII is
typically in that order and represents a sign of infection
spreading to jugular foramen, presenting with symptoms
such as dysphonia or dysphagia. Further spread of the
disease, involving petrous apex, may affect cranial nerves
V and VI with signs of Gradenigo’s syndrome. Scull base
osteomyelitis secondary to malignant otitis externa is as-
sociated with multiple cranial nerve palsies in about 40%
of patients. Also, the recurrence of necrotizing infection
affects the severity of neurological presentation. It is re-
ported that four fifths of patients with recurrent NOE
suffered from facial nerve paralysis, which was twice as
often as glossopharyngeal and vagus nerves’ paralysis
concurrently, while all lower cranial nerves were involved
in 20% of patients [17]. Lower cranial nerve palsies are
significantly more likely to have a good treatment response
compared with facial nerve palsy [18]. Our patient suf-
fering from recurrent necrotizing otitis complicated with
scull base osteomyelitis had a complete resolution of all
neurological deficits. Facial nerve had the longest period
of complete functional recovery, in comparison with other
cranial nerve involved by infection.

Treatment of NOE comprises control of glycemia level,
improvement of general condition, local debridement of
granulation tissue, cleansing of external auditory canal and
aggressive antimicrobial treatment for at least six weeks.
Great effort must be taken to make accurate diagnosis and
begin with adequate treatment in early stages of the dis-
ease in order to minimize complication rate. Verim et al.
[19] found that time period of more than 30 days elapsed

between the onset of symptoms for NOE and admission to
hospital has a significant impact on patient outcome and
affects the duration of recovery.

Accurate timing of treatment suspension represents a
difficult challenge for clinicians due to possibility of re-
sidual disease in spite of clinical resolution. “Ga or "'In-
labeled leukocyte scintigraphy combined with SPECT/CT
should be repeated every two to four weeks during the
treatment until normalization [14]. Factors that contribute
to recurrent necrotizing otitis are still to be determined,
although insufficient duration of treatment may play a
significant role.

In fungal NOE, continued treatment for more than 12
weeks with amphotericin B is recommended, but its toxic
profile has to be taken into consideration, especially in
patients with serious comorbidities [1]. It is reported that
voriconazole may be very effective agent for management
of NOE caused by Aspergillus species but its precise role in
therapeutic protocol had not still been documented [20].
Fungal infections are more invasive than bacterial forms
of the disease and require surgical intervention four times
as often, as reported by Hamzani et al. [2].

Surgical treatment has been ceded a leading role to an
aggressive antimicrobial therapy and today it is used for lo-
cal debridement, bony sequestrum removal, or incision of
abscess. In some cases, tumors of temporal bone may have
a clinical presentation similar to NOE and histopathologi-
cal analysis is mandatory to exclude the malignancy [21].

Extensive surgical approach is not usually used due to
its inability to prevent the spread of necrotizing infection;
on the contrary, it brings the risk of further progression
of the disease. On the other hand, there is a standpoint
that radical mastoidectomy should be carried out in the
majority of cases, especially if the fungi are involved as
causative factors [1]. Hyperbaric oxygen is also used as an
adjuvant treatment for malignant otitis externa, but there
is no clear evidence regarding efficiency of this kind of
treatment compared with combination of antibiotics and
surgery [22].

Despite the fact that, nowadays, clinicians are provided
with very potent antimicrobial agents and powerful diag-
nostic tools, the recurrence of malignant infection is com-
mon and mortality rate remains about 20% [17]. Study by
Soudry et al. [23] showed that five-year survival is 44% in
patients older than 70 years of age. The factors found to be
associated with high mortality are multiple cranial nerve
involvement, intracranial or scull base extension, and poor
initial treatment response.

In conclusion, necrotizing otitis externa is a danger-
ous disease with high mortality rate in immunocompro-
mised patients. Successful recovery of patients requires
early diagnosis and aggressive antimicrobial treatment.
In our case, the disease was persistent and aggressive de-
spite prolonged and extensive treatment. The estimation
was based on general condition of the patient, presenting
symptoms, blood analysis, imaging findings (CT, MR) and
swab analysis. However, our experience with conservative
therapy in combination with surgery achieved a positive
final outcome for the patient.
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MoHae/bajyhe manurHo 3anasbere CNo/ballkber yBa ca 3aXBaTakbeM BuLle

KpaHMjanHUX HepaBa: NpuKa3 6onecHUKa

[parocnasa Hhepuh'?, Muman Qonuh'2, Munow JaHnhujesuh’#, Cpbucnas bnaxuh'? anka Monaguh?

'YHuep3uteT y beorpagy, MeauumHcku dakynter, beorpag, Cpbuja;

2KnuHnuku ueHTap Cpbuje, KnuHuka 3a oTopuHonapuHronorujy u makcunodauujanty xupyprujy, beorpag, Cpbuja;
*YHueep3uTeT y MpuwtnHu, QakynTteT MeAMLIMHCKIX HayKa, KocoBcka Mutposuua, Cpbuja;

“3npaBcTBEHM LieHTap, Ofierbetbe oTopuHonapuHronoruje, Kocoscka Mutposuua, Cpbuja;

s[lom 3apaemba, Cnyx6a oTopuHonapuHronoruje, Bprauka barba, Cpbuja

KPATAK CALIP?KA)J

YBopg HekpoTusupajyhe 3anasberbe CNosballkber YBa je peTka,
Maja YCnoBHO feTanHa UHGeKLMja Cnosballker CAYLIHOT XO-
[HVKa ca Wwuperem Ha Ay6oKa MeKa TKMBa 1 KOCT, Koja MoXe
fla foBefe A0 HeKpOo3e 1 OCTeOMUjennTICa TEMMOopasIHe KOCTH
1 6a3e nobare. OBo oborberbe je Takohe No3HaTO Kao Manur-
HUW OTUTUC 300F CBOjUX arPECUBHIX KapaKTepUCTUKa 1 ciabor
Tepanujckor ogroBopa. PaHa AnjarHo3a npepcTaB/ba Texak
13a3oB. [prKasyjeMo nHTepecaHTaH cnyyaj HekpoTunpajyher
3anasberba Cnosballkber yBa 1 jajeMo npeasiore Kako n3behn
[MjarHoCTUYKe 1 Tepanujcke 3amKe.

Mpukas 6onecHnka CegampeceToroauniltbn 60NECHNK je
MCMOJbMO 3HAKOBE MaIMrHOT OTUTICA, KOMMIMKOBAHOT Napa-
nusom dauujanHor xusua. Cnposohere afeKBaTHOT Aujar-
HOCTVYKOT M Tepanujckor NpoTOKoMa A0BeNO je A0 pe3onyuuje
obosbetba. Penanc manurie nHobekuUwje ce jaBrno Tpy Mecella

MpumsbeH « Received: 03/09/2015

HaKOH npeTxofHe nHdeKumje, n3a3msajyhn GyHKLMOHaNHN nc-
naf BULLE KpaHWjanHUX XuBaLa 1 nokasyjyhun 3Hakose Tpom-
603e jyrynapHe BeHe U cUrMouaHOr cuHyca. CnpoBefeHa je
arpecnBHa aHTMOMOTCKa Tepanija u XMPYPLLKO fevetbe, WTOo
je noBeno o n13y3eTHOr ornopaska 601ecHMKa 1 KOMMETHOT
onopaeKa QyHKLje KpaHWjanHUX HepaBa.

3aksbyyak ManurHm oTMTvC NpeacTaBba 036MibHY MHOEKLMjY
ca HemsBecHoM NporHo3om. Cymiba Ha 0BO 0borberbe Tpebaso
6v fia nocToju y ciyyajeBuma cnabor ogroBopa Ha TonvKanHy
Tepanujy, nocebHO Ko maumjeHaTa ca npegncnoHupajyhum
dakTopuma. CMepHMLEe 3a HEKPOTM3MPajyhu oTMTUC Crosba-
WHer yBa 3aCHOBaHe Ha AoKa3nMa 1 Aasbe He MocToje; cTora
61 NpoTOKON Nleyetba TPebano NpuNarofnTV CBaKOM MaLmjeHTy
VHAVBUAYAIHO.

KmbyuHe peun: cnosballtbe yBo; MHOeKLMja NnceyfoMOHacoM;
daumjanHa napanmsa; 6asa nobarbe; oCTEOMUjENUTUC

MpuxsaheH « Accepted: 21/12/2015

319



Correspondence to:
lvana JOVANOVIC

Clinic for Cardiology,
Clinical Center of Serbia,

Visegradska 26, 11000 Belgrade,

Serbia
ivana170679@gmail.com

Acute renal failure and hepatocellular damage as
presenting symptoms of type Il aortic dissection

Ivana Jovanovi¢', Milorad Tesi¢', Nebojsa Antonijevi¢'2, Nemanja Menkovic?, lvana Paunovic!',
Arsen Risti¢'?, Vera Vucicevi¢*, Bosiljka Vujisi¢-Tesi¢'

'Clinical Center of Serbia, Clinic for Cardiology, Belgrade, Serbia;

2University of Belgrade, School of Medicine, Belgrade, Serbia;

3Clinical Center of Serbia, Centre for Radiology and Magnetic Resonance, Belgrade, Serbia;
“Clinical Center of Serbia, Center for Anesthesiology and Reanimatology, Belgrade, Serbia

SUMMARY

Introduction Pericardial effusion can be a consequence of a number of pathological conditions, and as
such it can cause impaired left ventricular filling followed by decreased cardiac output and blood pres-
sure. This kind of hemodynamic compromise and its consequences are extremely uncommon unless
pericardial effusion causes tamponade.

Case Outline We describe a very rare case of a 30-year old male patient, with an acute aortic dissection
type Il causing pericardial effusion without clinical nor echocardiographic signs of tamponade, while
presenting with an acute renal and hepatic failure. After initial diagnostic uncertainties, and following
final diagnosis of an acute aortic dissection, this patient underwent surgical aortic valve replacement
with a satisfactory outcome.

Conclusion It is important to underscore the significance of clinical situation of simultaneously existing
acute renal and hepatic failures in the setting of a “non-tamponade” pericardial effusion, following a
type Il aortic dissection. Although most commonly aortic dissection presents itself with typical clinical
symptoms or patient history data, it is not that unusual for it to be hidden in an entirely atypical clinical

milieu as the one described in this case.

Keywords: aortic dissection; intimal flap; renal failure; hepatic failure; pericardial effusion

INTRODUCTION

Pericardial effusion is a complication of a num-
ber of pathological conditions such as aortic
dissection, trauma, malignancies, infections,
metabolic disorders, and heart failure [1, 2].
As a consequence of impaired left ventricular
diastolic filling, cardiac output and systemic
blood pressure are decreased, which in turn
leads to reduced hepatic and renal blood flow,
thus causing ischemic injury to these organs [1,
3]. These changes are extremely rare if pericar-
dial effusion doesn’t cause tamponade.

We describe a very rare case of an acute
aortic dissection type II causing pericardial ef-
fusion without clinical or echocardiographic
signs of tamponade, while presenting with an
acute renal faijlure (ARF) and hepatic insuffi-
ciency as well.

CASE REPORT

One day prior to the admission to our hospi-
tal, a 30-year-old male patient presented to his
primary care clinic complaining of a chest pain
spreading to the neck and jaw. He started hav-
ing these symptoms a couple of days before,
and during this period he also became oliguric.

Clinical examination revealed a blood pres-
sure of 120/70 mmHg and 110/65 mmHg (right
and left arm, respectively). On auscultation,

there was normal breathing, heart sounds were
not diminished, while subtle diastolic murmur
was heard above the aorta. There was no pulsus
paradoxus. Discrete jugular venous distension
was visible. The liver wasn't palpable on the right
costal margin. There were no signs of skin hem-
orrhaging.

Electrocardiogram (ECG) showed a sinus
rhythm with heart rate of 60 beats per min-
ute and negative T waves in D2, aVE, V5-Veé.
There were no changes in the ST segment. QRS
complex voltage was normal, and electrical al-
ternans was absent.

Initial laboratory test results disclosed raised
levels of inflammatory markers, a fall in platelet
count, and signs of hepatic and renal failure.
Troponin values were also elevated (Table 1).
Chest X-ray confirmed widened mediastinum.

There were history data about this patient
having prior contact with pesticides, but sub-
sequent toxicology report excluded poisoning
as a possible etiology of the liver injury.

Abdominal ultrasound showed that there
were no focal hepatic lesions. The kidneys were
normal in size. There was no hydronephrosis,
and the blood flow pattern, which was mea-
sured on the basis of Doppler examination, was
also normal. Abdominal aorta dimension was
normal and there were no signs of dissection
or thrombotic masses in its lumen.

Focused echo examination revealed dilated
aortic root and the ascending part of the aorta,
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Table 1. Complete blood cell count and plasma biochemical values
on admission and during the critical phase of the illness

. Time (hours)

Variables Reference range
8:00 | 20:00

White blood cell count 185 | 18.1 3.4-9.7 x10°/L
Red blood cell count 5.2 35 4.34-5.72 x10'?/L
Hemoglobin 154 107 138-175g/L
Platelet count 81 37 158-424 x10°/L
Hematocrit / 0.311 0.415-0.53 L/L
Mean corpuscular volume / 89.1 83-97.2fL
Sedimentation rate 55 / 3-15 mm/hour
Aspartate aminotransferase | 3,250 | 3,630 0-37 U/L
Alanine aminotransferase | 3,630 | 5,195 0-41 U/L
Gamma glutamyltransferase |/ 66 0-55U/L
Total bilirubin 9 10 0-20.5 pmol/L
Lactic acid dehydrogenase | 6,710 | 7,780 220-460 U/L
Potassium 39 4.4 3.5-5.1 mmol/L
Blood urea nitrogen 136 | 227 2.5-7.5 mmol/L
Creatinine 436 551 59-104 pmol/L
Glomerular filtration rate 15 1 >60 mL/min/1.73 m?
Prothrombin time 20 19 10-14
:f:c')‘:g:f:pfa‘l'tti:'ﬂme 365 | 432 | 22-32seconds
C-reactive protein 85 / 0-3mg/L
Creatine kinase 92 311 0-200 U/L
Creatine kinase MB 31 71 0-24 U/L
Troponin | 53 7 >0.30 pg/L
D-dimer / 24.06 >0.5 mg/L
Fibrinogen / 3.6 2.0-4.09/L

accompanied by a moderate to severe aortic regurgitation.
There was also evidence of a moderate circular pericardial
effusion. Left ventricular walls were hypertrophic.

This led to a decision to perform a contrast-enhanced
computed tomography (CT) scan, which disclosed a dilated
ascending part of the aorta (Figure 1a), as well as a struc-
ture which was highly suspicious of an intimal membrane
located in the same part of the aorta (Figure 1b). This poor
visualization of an intimal flap and its atypical configura-
tion were interpreted to be a part of the dissection process,
since a moderate pericardial effusion (up to 16 mm) of
hemorrhagic density was also noted (Figure 1a).

Since these initial diagnostic findings were considered
to be highly suggestive of an aortic dissection, this patient

Figure 1. Contrast-enhanced computed tomography: (a) dilated as-
cending part of the aorta (arrow) with a moderate circular pericardial
effusion (arrowhead); (b) poor visualization of an intimal flap (arrow)
located in the same segment of the aorta

was referred to the Emergency Care Unit of our tertiary
care hospital.

On the admission, physical examination was repeated
and it wasn't significantly different from the previous one.
Subsequent laboratory tests revealed a further deteriora-
tion of the liver and renal function, substantial fall in he-
moglobin levels and red blood cell count, as well as addi-
tional drop in platelet count. D-dimer value was elevated
(Table 1).

Because of the existing ARF, a nephrologist was con-
sulted regarding the safety of repeating a CT scan with
intravenous contrast application. Since the patient would
most probably need hemodialysis later on, and as time
was of the essence, the nephrologist’s decision was against
performing a CT scan again.

Based on a high clinical suspicion that this was a case of
an acute aortic dissection, transthoracic echocardiogram
(TTE) followed by a transesophageal echocardiogram
(TOE) were performed instead. TTE revealed an intimal
membrane located in the ascending part of the aorta. This
was most clearly visible only after the patient was posi-
tioned in the right lateral decubitus (Figure 2a). Previously
noted circular pericardial effusion was also evident. At this
point, there were no echocardiographic criteria for tam-
ponade. On TOE, a proximal extension of the dissection
was revealed - a very thin intimal flap was identified just
above the non-coronary cusp (Figure 2b). The dissection
process was traceable up to the origin of the great vessels
off the aortic arch. Moderate to severe aortic regurgita-
tion was present (Figure 2c). Also, the aortic wall above
the non-coronary cusp appeared to be thinned, so it was

¥

Figure 2. (a) Transthoracic echocardiogram (right lateral decubitus); an intimal membrane located in the ascending part of the aorta (arrow);
(b) transesophageal echocardiogram; proximal extension of the dissection - thin intimal flap (arrows) originating just above the non-coronary
cusp with a thinned aortic wall in that segment; (c) aortic regurgitation (arrow)

AO - aorta; AR - aortic regurgitation; LA — left atrium; LV - left ventricle
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considered to be a possible place of communication with
the pericardial sac (Figure 2b).

Urgent aortic root replacement surgery using the Ca-
brol technique was performed [4]. Within the next couple
of hours the patient’s urine output started to increase. In
the upcoming days, his renal function started to normal-
ize, which was followed by his other laboratory results
returning to normal as well.

Postoperative echo examination, performed four weeks
after the procedure, showed a properly functional pros-
thetic aortic valve. Peak velocity and pressure gradient
across the valve were 2.68 m/s and 28 mmHg, respectively,
while mean pressure gradient was 17 mmHg. Mild trans-
valvular aortic regurgitation was present. Graft that was
placed in the ascending part of the aorta was also visible.
There was no pericardial effusion.

DISCUSSION

Current literature is very limited regarding case reports
of a type II aortic dissection presenting both with symp-
toms of an ARF and hepatocellular damage occurring as a
consequence of several pathologic mechanisms inducing
malperfusion and ischemic injury to these organs.

Laboratory tests were reflective of the setting of an acute
aortic dissection: elevated values of systemic inflammatory
biomarkers (sedimentation rate, white blood cell count,
C-reactive protein, D-dimer), as well as raised troponin
levels [5, 6, 7]. Extremely low platelet count, prolonged
prothrombin time, and elevated D-dimer value could be
explained by an existing acute liver injury and beginning
of a consumptive coagulopathy [8].

An aortic dissection process itself is characterized by
elevated D-dimer values, independent of consumptive
coagulopathy. For this reason, measuring D-dimer values
is an integral part of laboratory testing and flowchart for
diagnosis and decision-making in acute aortic syndrome
[9]. This kind of biochemical testing is most suitable for
ruling out an acute aortic dissection in patients with a low
likelihood of the disease [9].

The acute hemorrhagic state that this patient was in
was to some extent a result of blood loss both into the
pericardium and a false lumen. Some reports describe the
concept of platelet dysfunction (impaired platelet aggre-
gation) as additional contributing factor for the state of
altered hemostasis and bleeding tendency [8]. We think
that endothelial and liver injury were both contributive
to the impairment of hemostasis in this case.

Decreased glomerular filtration rate and elevated blood
urea nitrogen and creatinine levels were a clear conse-
quence of the existing ARF. His rising aspartate amino-
transferase and alanine aminotransferase levels were in-
dicative of a shock liver [10].

Malperfusion syndrome occurs in up to 30% of patients
with acute aortic dissection [9]. It is known that pericardial
effusion can cause impaired left ventricular diastolic fill-
ing, which in turn leads to decreased cardiac output and
systemic blood pressure. These hemodynamic changes

can ultimately result in a reduced renal and hepatic blood
flow, thus causing ischemic injury to these organs [1, 3].
It is, however, important to emphasize that pericardial ef-
fusion is not the only pathologic factor contributing to the
malperfusion of visceral organs. In this particular case, the
other key mechanism of renal and hepatic damage was the
dynamic compression of the true lumen due to high pres-
sure blood accumulation in the false lumen, which is the
result of a large proximal inflow into the false lumen and
insufficient outflow into the distal aorta [9]. Moderate to
severe aortic regurgitation furthermore lowered the effec-
tive stroke volume, thus also contributing to hypoperfu-
sion of visceral organs.

Since this patient developed symptoms a couple of
days before being admitted to his primary care clinic, it
is possible that fast accumulation of even a small amount
of blood in pericardium initially led to substantial hemo-
dynamic instability, which later entered into spontaneous
resolution. This could explain the fact why this patient
did not develop clinical signs of cardiac tamponade. Still,
we hypothesize that even without echocardiographic or
clinical signs of tamponade, this moderate pericardial effu-
sion played an important role in creating a hemodynamic
compromise of systemic circulation with the occurrence
of both hepatic and renal failure.

AREF can additionally be explained with possible hor-
monal changes. Decreased left ventricular trans-mural
pressure causes a decrease in atrial natriuretic peptide
secretion [11]. Also, increased secretion of antidiuretic
hormone in the setting of pericardial effusion has been
noted in animal studies [12, 13]. Its physiologic effect
implies to renal vasoconstriction and volume retention.
Since this was probably a case of unrecognized primary
hypertension, it is plausible that this patient suffered from
a subclinical form of hypertensive renal impairment. This
could have facilitated exacerbation of renal failure because
of altered hemodynamics secondary to the pericardial ef-
fusion [1]. Liver damage can also be explained by the exist-
ing venous hypertension and congestion, which led to the
mechanical stretch of hepatocytes.

Regarding the incomplete result of the CT scan, there
are a number of pitfalls that can cause a diagnostic prob-
lem. Some of these are related to technical factors like the
improper timing of contrast material administration rela-
tive to image acquisition, which in turn results in poor vi-
sualization of an intimal flap and a false negative diagnosis
[14]. In this particular case this could have been one of the
explanations, since manual injection of contrast material
was used, rather than the automated intravenous contrast
injection which has the ability of applying high flow rates.
Conventional spiral CT angiography of the aortic root is
also prone to cardiac and aortic wall motion artifacts [14].
Here, a non-ECG-gated recording of these structures was
done, leaving it liable to mistakes regarding the dynamic
changes of aortic root dimensions and its shape through-
out the cardiac cycle [15]. It is also possible that the proxi-
mal extension of the dissection was overlooked since it
was located immediately above the non-coronary cusp and
thus disguised as part of the aortic valve apparatus.
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In this case report we also wanted to emphasize the
significance of TTE, in particular its right lateral decubitus
as a mandatory part of the ascending aorta examination,
since that was the position where the first clear image of
an intimal flap was obtained from.

TOE was also a diagnostic method of choice in this
case due to the state of ARF that this patient was in, since
another contrast application would deteriorate renal func-
tion even more.

One of the key learning points of this case report is to
underscore the importance and raise awareness about clin-
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AKyTHa 6ybpekHa U XxenaTMyHa MHCypUuLMjeHuMja Kao npe3eHTyjyhu cumntomu

aopTHe aucekuuje tuna ll

WBaHa JosaHoBuh', Munopap Tewwuh', Hebojwa AHToHnjeBuh'? Hemarba MeHkoBuh?, ViBaHa MayHoBuh', ApceH Puctnh'?,

Bepa Byuuhesuh*, bocumbka Byjucuh-Tewnh'2

'KnuHnykn ueHtap Cpbuje, Knuhka 3a kapgronorujy, beorpag, Cp6uja;

?Ynusepautet y beorpagy, MeguunHcku pakyntet, beorpag, Cpbuja;

*Knunnukn ueHTap Cpbuje, LieHTap 3a paguonorujy u MarHeTHy pesoHaHLuy, beorpag, Cpbuja;
“KnuHunukm LeHTap Cpbuje, LieHTap 3a aHecTe3nonorujy 1 peaHumatonorujy, beorpag, Cpbuja

KPATAK CAOPXA)J

YBop NepuKapaHW U3IMB MOXe HacTaTh Kao NocieanLa Hyisa
NaTONOLWKKX CTarba Y JOBECTU AO CMakeHOTr ANjacTONHOT
nyHEeHa feBe KOMOope, WITO Jajbe BOAN CMatbehy MUHYTHOT
BOJIYMEHa U apTepujcke TeH3uje. OBakaB XeMOLMHAMCKMN KOM-
NPOMMC LMPKynaLmje 1 kerose nocneuue cy y3y3eTHO PeTKM
YKOJIMKO NepuKapaH/ U3NIMB He M3a30Be TaMMoHagy cpua.
Mpukas 6onecHnKa AKyTHO HacTana aopTHa JucekLmja Tuna
Il kog 6onecHuka ctapor 30 rogrHa fjoBesa je Ao nojase ne-
PUKapAHOr M3N1Ba KOjy HUje 61O KOMMIMKOBAH KNMHUYKUM
HU exoKapauorpadckmm 3HaumMma TaMnoHage cpua, anm ce
npe3eHTOBasa 3HaLMa aKyTHe peHaJHe 1 XenaTuyHe UHCY-
duumjeHumje. HakoH cnpoBeaeHe anjarHocTrke, 60NECHUK je
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NOABPrHYT XNTHOj XMPYPLUIKOj MHTEPBEHLMjN 3aMeHe aopTHe
BasIBy/ne ca 3a0BoJbaBajyhm ncxogom.

3akmyu4ak BaxxHo je nctahun 3Hauaj KNMHUYKe CIIKe Y KOjoj
MCTOBPEMEHO NOCTOjU akyTHa by6pexHa 1 xenaTnyHa MHCyou-
LvjeHuVja Ha TepeHy aopTHe anckeumje Tuna Il komnamkosaHe
nepvKapaH“M U3nMBoM 6e3 3HakoBa TamnoHage cpua. AopTHa
ANceKumja ce 4ecTo Npe3eHTyje TUMNYHUM KITMHUYKAM CUMM-
TOMVMA 11 yO6MYajeHNM aHaMHECTUYKMM nofauuma. KnuHnukm
Kypuo3uTeT NpeAcTaB/ba HheHa nojasa u nocsieauLe Hactane y
OKOJSIHOCTMMa NPUKa3aHNM y OBOM Clyyajy.

KmbyuHe peun: aopTHa AnceKumja; MHTUManHy Gnan; peHanHa
VHcybuLmjeHLWja; XenaTnyHa MHCydULMjeHLmMja; NneprKapaHI
n3nuB
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SUMMARY

Introduction Post-transplant lymphoproliferative disorder (PTLD) is a common malignancy following
organ transplantation. Risk for PTLD is associated with the use of anti-thymocyte globulin in the preven-
tion and treatment of acute rejection following kidney transplantation.

Case Outline We report a case of fatal PTLD presented with sudden onset of fever. A 33-year-old male
patient with primary diagnosis of left kidney agenesia underwent kidney transplantation six years follow-
ing hemodialysis treatment initiation. Deceased donor was a 66-year-old female whose cause of death
was cerebrovascular accident. Inmunosuppressive regimen consisted of basiliximab, corticosteroids,
tacrolimus, and mycophenolate mofetil. Six months upon transplantation the patient was hospitalized
due to fever of unknown origin. All microbiological samples were negative, but abdominal ultrasound
revealed round solid mass in the right native kidney. Right nephrectomy was performed showing tumor
35 % 35 X 20 mm in size within the 70 x 40 x 35 mm kidney. Pathohistological analysis confirmed very
rare monomorphic B-cell PTLD - B-cell lymphoma, unclassifiable, with features intermediate between
diffuse large B-cell lymphoma and classical Hodgkin lymphoma.

Conclusion We consider this case of PTLD following kidney transplantation particular because of the
tumor mass in native kidney after basiliximab induction and rare pathohistology. In a transplanted patient
with fever, PTLD must always be considered, irrespective of immunosuppressive regimen.

Keywords: kidney transplantation; post-transplant lymphoproliferative disorder; immunosuppression;

fatal outcome

INTRODUCTION

Post-transplant lymphoproliferative disease
(PTLD) is a common cause of cancer-related
mortality following solid organ transplanta-
tion that occurs in 2-3% of solid organ recipi-
ents [1, 2]. Five-year mortality is between 35%
in the United States and 60% in Europe [3, 4].
Mortality is higher in recipients with dissemi-
nated lymphoma, brain localization, invasion
of serous membranes and T-cell PTLD [5]. The
outcome of early onset PTLD in adult organ
recipients is also shown in Table 1 [6-13].
PTLD is typically aggressive, with a rapid
onset. According to the most recent World
Health Organization Classification of Tumors
of Hematopoietic and Lymphoid Tissues,
PTLD is divided into three categories: early le-
sions, polymorphic PTLD, and monomorphic
PTLD [14]. Monomorphic PTLD is mostly of
B-cell origin, while T-cell PTLD and Hodgkin
lymphoma-like PTLD are uncommon. Over-
lapping morphological features rarely appear.
Almost 90% of B-cell PTLD as well as 15% of
T-cell PTLD are associated with Epstein—-Barr
virus (EBV) infection [15]. Type of organ
transplanted, recipient age, and intensity of
immunosuppression are some of PTLD risk
factors [16]. Incidence is high immediately af-
ter transplantation, decreasing subsequently,

then rising again four to five years after the
transplantation.

Generally, treatment entails reducing im-
munosuppression or administering anti-cancer
agents and rituximab [17].

CASE REPORT

A 33-year-old Caucasian male patient with
left kidney agenesia and end stage right kid-
ney disease underwent a deceased donor kid-
ney transplant from a 66-year-old Caucasian
female donor. The patient had been treated
with hemodialysis for six years prior to the
transplant. Hypertension, chronic anemia, ap-
pendectomy, and subtotal parathyroidectomy
were evident in the patient’s medical history.

Viral serology of the donor and recipient
prior to the transplant detected both (EBV)
and cytomegalovirus (CMV) IgG antibodies.

Recipient human leukocyte antigen (HLA)
typing confirmed A26, -; B38, 61; DR 4,11,
while the donor had A 11, 31; B 38, 62; DR
4, 15. Immunosuppressive regimen included
basiliximab 20 mg on days 0 and 4, followed by
corticosteroids, tacrolimus (TAC), and myco-
phenolate mofetil (MMF). Prophylactic valgan-
ciclovir was applied to prevent CMV infection.
The recipient was treated with hemodialysis for
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Table 1. Early PTLD case reports with patient outcome in adult organ
recipients

Author Transplanted organ Outcome
Bennett WM, etal. [6] | Kidney Fatal
Biller P, et al. [7] Kidney-pancreas Fatal
Kitajima K, et al. [8] Kidney Remission
Gao C, etal.[9] Kidney Remission
Fedrigo M, etal. [10] | Heart Fatal
Miyagi S, et al. [11] Kidney-pancreas Remission
Vishnu P, et al. [12] Liver Remission
Garceau P, et al. [13] Heart Remission

: ﬂhu#dﬁfi - Jﬁ o)

Figure 1. Macroscopic examination of the kidney: white-gray homog-
enous tumor with homogeneous appearance without necrosis and
hemorrhage in small native cystic kidney after long term dialysis

five weeks after the transplantation due to delayed graft
function. Six weeks following transplantation the patient
developed severe leukopenia that required MMF tempo-
rary discontinuation and recombinant methionyl human
granulocyte colony-stimulating factor (r-metHuG-CSF)
administration. Sternal puncture revealed toxic, hypocel-
lular bone marrow. Abdominal computed tomography
(CT) confirmed end-stage right kidney without solid mass.
Adverse events also included urinary tract infection, diar-
rhea and worsening anemia. The patient was discharged
after almost three months with serum creatinine level of
236 pmol/l, creatinine clearance of 39 ml/min, and pro-
teinuria of 1 g/24 hours.

Six months post-transplantation the patient was hos-
pitalized due to a fever. All microbiological samples were
negative, but abdominal ultrasound revealed round solid
mass in the right native kidney. Right nephrectomy was
performed showing tumor 35 x 35 x 20 mm in size within
70 x 40 x 35 mm kidney (Figure 1).

A few days following the nephrectomy, the patient
complained of pain in the lower abdomen. Abdominal
CT detected multiple focal lesions in the liver and spleen,
enlarged paratracheal, paraaortic, and paracaval lymph
nodes, bilateral diffuse infiltrative lung lesions and pleural
effusions on both sides. Microscopic examination of the
tumor tissue revealed large lymphoid cells with oval or
irregular nuclei, scant cytoplasm, of centroblast and im-
munoblast type, with rare large multinuclear cells, some of

‘ doi: 10.2298/SARH1606325L

Figure 2. Microscopic examination: B-cell ymphoma, unclassifiable,
with features of both diffuse large B-cell lymphoma and classical Hodg-
kin lymphoma; (A) diffuse proliferation of large lymphoid cells with scat-
tered pleomorphic cells resembling lacunar and Hodgkin cells (arrows)
(hematoxylin and eosin staining, x200); (B) sheets of large cells with
scanty cytoplasm and oval to round vesicular nuclei with prominent
nucleoli (hematoxylin and eosin staining, x1,000). Tumor cells were
strongly positive for (C) CD20 (x400), (D) MUM1 (x400), (E) CD30 (x400),
(F) CD15 (x400), (G) bcl-2 (x400), and (H) Epstein-Barr virus (x400).

which correspond to classical Hodgkin and Reed-Stern-
berg cells (Figure 2A, B). There were CD3+/CD5+ T lym-
phocytes and rare histiocytes around the neoplastic cells.
Immunohistochemistry confirmed that tumor cells were
negative for epithelial membrane antigen (EMA), termi-
nal deoxynucleotidyl transferase (TdT), CD3, CD5, CD10,
CD21, cyclin D1, anaplastic lymphoma kinase-1 (ALK-1)
and human herpes virus-8 (HHV-8). Notably, positivity
was identified for vimentin, leukocyte common antigen
(LCA), PAX-5, CD79-alfa, CD43, CD23, and p53. In ad-
dition, tumor cells were positive for CD20, Multiple My-
eloma Oncogene -1 (MUM-1), CD30, CD15 (focal in HRS
cells) and bcl-2 (Figure 2C-G). Proliferative activity was
moderate and almost 60% of the tumor cells expressed Ki-
67. HRS cells were EBV-latent membrane protein (LMP)
positive (Figure 2H).

Unfortunately, the patient died before the initiation of
treatment.
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DISCUSSION

The frequency of PTLD differs in response to many vari-
ables, including allograft type, EBV seropositive status,
intensity of immunosuppression and recipient age. Our
patient had higher age-related risk for early PTLD [15].
The recipient had HLA A26, B38 that are strongly related
to higher incidence of EBV-positive PTLD [18]. The donor
was without PTLD protective HLA A1, B8, or DR3. The
overall number of HLA mismatches was not associated
with higher PTLD risk [15].

While EBV and CMV IgG negative patients have higher
PTLD risk, our patient was both EBV and CMV IgG posi-
tive [19, 20].

Studies suggest that PTLD risk seems to be correlated
with cumulative immune suppression [21]. Stronger im-
munosuppressive properties of TAC comparing to cyclo-
sporine A might be associated with higher PTLD risk [22].
Increased incidence of PTLD was not related to MMF [23].
Monoclonal antibodies, such as basiliximab, do not in-
crease the PTLD risk, while repeated treatment of acute
rejection might increase it [24]. In the presented case, the
patient was not treated by additional immunosuppression
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PaHa nocTTpaHcnnaHTayMoHa aumdonponudepatmsHa 6onect — cayyaj aumdpoma
Ca CMPTHUM UCXOA0M NOC/e TPaHCNAaHTaLuje bybpera

MwupjaHa Jlaywesuh'? JacmuHa MapkoBuh-JlnnkoBckn®, TatjaHa Tep3uh?3, Hatawwa JoBaHoBuh', Mapuja MunuHkosuh',

Pagomup Haymosuh'?

'KnuHnykn ueHtap Cpbuje, Hedpponoluka knuvka, beorpag, Cpbuja;
2YHusep3utet y beorpapy, MeanumHckn dakynter, beorpan, Cpbuja;

*YHusep3utet y beorpapy, MeguumHcku dakyntet, MHcTuTyT 33 natonorujy, beorpag, Cpbuja

KPATAK CAAIPXKAJ

YBop NocTTpaHcnnaHTauuoHa numdonponudepatvBHa bonect
(MT/1B) yecTo je ManurHo obosbere nocne TpaHcNnaHTaLuje
opraHa. Pu3vk 6onectu je nosehaH y cnyvajy nprmMeHe aH-
TUTMMOLIMTHOT rNo6YNMHA 3a NPEBEeHLUMjY U JleUere aKyTHOT
ofbauvBarba Nocsie TpaHCNNaHTaumje bybpera.

Mpukas 6onecHuka MpukasaH je cnyyaj MT/Ib ca CMPTHUM
NCXOAO0M, Koja ce MaHUdecToBasa N3HEHaAHOM M0jaBOM Mo-
BULLEHe TemnepaType. TpaHcnnaHTaumja 6ybpera ypaheHa je
nocne LWecCT rofnHa neyera Anjann3om 601eCHUKY MyLIKOT
nosa, ctapocTu 33 roavHe, ca areHesujom nesor 6ybpera. [lo-
Hop je 6una »eHa cTapocTy 66 rogvHa NPeMUHya of MoXJa-
Hor yaapa. imyHocynpecriBHa Tepanuja ce cactojana of 6a-
cunmxmnmaba, KopTukocteponaa, MukodpeHonat modeTtnna n
Takponumyca. LLlect meceuu nocne TpaHcnnaHTauuje 60n1ecHMK
je xocnuTann3oBaH 360r NOBHLLIEHE TEMNEPaType HeMo3HaTor
y3pokKa. CBU MUKPOOMOIOLLKM y3poLy Cy GV HeraT1BHY, anu
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je ynTpa3ByyHu npernef abaoMeHa yka3ao Ha Kpy»Hy ConvaHy

npomeHy y filecHom 6ybpery. YpaheHa je filecHocTpaHa Heppek-
TOMMja, Koja je yka3ana Ha Tymop 35 X 35 X 20 mm y 6y6pery
BenmumnHe 70 X 40 x 35 mm. [1aToOXMCTONOLLKM Hanas je noTep-
Avo pegak 06nmk moHomopdHe MTIB - b henujcku numdom,
HeknacndrKoBaH, ca ocobrHama andysHor KpynHohenmjckor
b numpoma n KnacmuHor XoarkmHosor numdoma.

3aksbyuak Ocum peTKor natoxucronoLkor obnvka MTJ16 nocne
nHIyKupmje 6acunmxmmabom, cnyyaj je 3HadajaH 360r peTke o-
Kanusauuje y HaTrBHOM 6y6pery Kop 60necHUKa Koju je npeTt-
XOfHO feyeH xemopujanmsom. Kog nprmaoua anorpadra 6ybpe-
ray cnyuajy noBuLIeHe TemnepaType HeMo3HaTor y3poKa yBek
Mopamo AndepeHLUujanHo anjarHocTnykn pasmotputi MTJ1b
He3aBMCHO Off MPVMEHEHOT MYHOCYNPECUBHOT NMPOTOKONA.
KmbyuHe peun: TpaHcnnaHTauwmja 6ybpera; nocTTpaHCcnnaH-
TauuoHa numdonponndepatriBHa 601ecT; MMyHocynpecyja;
CMPTHU 1CXOA,
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SUMMARY

Introduction Primary and metastatic malignant melanomas represent a rare diagnosis with a small num-
ber of described cases. The aggressive nature of the tumor, non-specific symptoms, difficult diagnosis,
and no official protocol about the treatment result in poor disease prognosis.

Case Outline The authors presented a 41-year-old multigravida patient. She had an operation of malig-
nant melanoma in the occipital area of the head. She went to her gynecologist because of increased pale
pink vaginal secretion. Gynecological examination didn’t show any significant abnormalities apart from a
slightly enlarged uterus. Papanicolaou test and vaginal secretion examination were normal. Colposcopi-
cally, a significant dark brown hyperpigmented area around 1 ¢cm in size was observed on the posterior lip
of the cervix, near the orifice and cervical canal, suspicious of melanoma, which was proven on targeted
biopsy of the hyperpigmented change on the cervix, and by magnetic resonance imaging of the lesser
pelvis. Classic hysterectomy with adnexectomy and regional pelvic lymphadenectomy were performed.
Conclusion This case report pointed out the significance of applying colposcopy in diagnosing suspected
metastatic melanoma of the uterine cervix, along with other diagnostic methods and anamnestic data.

Keywords: malignant melanoma; uterus; colposcopy; metastases

INTRODUCTION

Malignant melanoma (MM) of the skin is a tu-
mor developed by malignant transformation
of melanocytes. The term comes from the pig-
ment melanin, which is most frequently pres-
ent although its forms are clinically different,
from hyperpigmented to amyloid [1]. A com-
mon characteristic of all MMs is that they are
locally aggressive and prone to early lympho-
genic and vascular metastases [2]. The percent-
age of MMs in relation to all carcinomas is 1%,
and estimated incidence of MMs in the genital
region is in 3-7% range, out of which the vulva
is the most common site of melanoma occur-
rence [3]. Due to such a low incidence, MM of
the uterine cervix is a rare entity. Since 1989,
only about 81 cases of uterine MMs have been
described in the literature [4].

With respect to gender, the frequency of
MM in the incidence of all malignant tumors
is 1.6% for men and 1.5% for women [5].

CASE REPORT

The patient was a 41-year-old multigravida fe-
male. She went to her gynecologist in Novem-
ber 2014 because of increased pale pink vaginal
secretion. Anamnesis showed that the patient
had no previous serious gynecological problems
and that she had been regularly undergoing
routine gynecological examinations. Her medi-

cal history showed that one year previously she
underwent an excision of hyperpigmented skin
change in the occipital area of the head. The
operation was performed in October 2013. His-
topathology after the surgical excision of the
lesion showed melanoma malignum nodular
cutis exulcerans. The cells were epithelioid and
a significant inflammatory infiltration (peritu-
moral and tumoral) was present, necrotic and
ulcerative areas were observed, there was no an-
gioinvasion and the number of mitoses was 10/
mm?. The skin lesion was completely removed
(including more than 2 cm of the surrounding
healthy tissue). The disease was graded level III
according to Breslow (10 mm) and level IV ac-
cording to Clark. Considering that the lesion
was removed along with a region of healthy tis-
sue and that X-ray of the lungs and echo of the
liver and soft tissue were normal, the consulting
doctors decided that there were no indications
for specific oncologic treatment and suggested
future monitoring with new analyses and tests
to be performed in two months.

Until her visit to the gynecologist, there was
no evidence of recurrence of the primary dis-
ease.

The patient did not see her gynecologist in
the previous year. The last Papanicolaou test
and colposcopy were performed when primary
MM was diagnosed and surgically removed,
and the findings were normal.

General examination of the visible skin did
not show any new pigmented skin lesions. Gy-
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necological examination did not show any significant ab-
normalities. The vulva and vagina were normal with no
macroscopically visible changes on the cervix, except for
slight pinkish secretion flowing from external orifice of the
cervical canal to posterior vaginal fornix. The uterus in an-
teversoflexion was slightly enlarged, which corresponds to
the size of uterus after two deliveries (as is the case with our
patient). Adnexa could not be palpated. Parametrium was
without changes. During the examination, smears were tak-
en for Papanicolaou test and vaginal secretion was sampled.

Papanicolaou test results were normal (PA: NILM).
Vaginal secretion examination was also normal (group
II). The patient was referred to the Clinic of Gynecology
and Obstetrics, where colposcopy and pelvic ultrasound
were performed.

Colposcopy findings were satisfactory. Transition zone
was completely visualized (TYPE 1). Exocervical epithe-
lium was squamous and iodine positive. A significant dark
brown suspected hyperpigmented area around 1 cm in
size was observed at 9 oclock position, near the orifice
and cervical canal. Figure 1 shows the cervix after it was
covered with acetic acid. The epithelium of the exocervix
is squamous, its pale pink color is normal, and it is covered
with irregular, spotty area of dark brown pigmentation at 9
oclock position. Figure 2 shows the colposcopic image of
the same cervix after it was covered with Lugol’s solution.
It can be observed that there is the area of re-epithelial-
ization around the orifice, partially iodine positive, and
part of the cervix around the orifice at 9 oclock position
where previously hyperpigmentation was located, which
appeared gray-blue after reacting to Lugol’s solution.

The ultrasound examination showed the uterus in an-
teversoflexion (normal anatomical position), 9 cm in size,
with endometrium which was hyperechogenic along the
cavum and extended into the cervical canal 25 mm wide in
the widest part of the central areas. The adnexa had nor-
mal position and size. The pouch of Douglas was empty
and without free fluid.

Targeted biopsy of the hyperpigmented change on the
cervix was performed, as well as fractional explorative cu-
rettage of the cervical canal and uterine cavity.

Histopathology findings of cervix biopsy and cervical ca-
nal and cavity curettage also showed malignant melanoma.

In order to check for local spread of the disease and
possible presence of other metastases, the patient under-
went magnetic resonance imaging of the lesser pelvis, X-
ray of the lung, and echo of the liver. Magnetic resonance
imaging findings confirmed the presence of tumors in the
uterine cavity and cervix, which could correspond to sec-
ondary MM deposits, as shown in Figures 3 and 4. The
change was described as heterogeneous (predominantly
hyper-, but also hypodense), partially entering the stroma
but without penetrating the myometrium or spreading to
parametrium. The X-ray of the lungs, echo of the liver, and
examination of other systems did not point to the presence
of other suspicious metastatic deposits.

The patient and all her medical records were presented
to consulting oncologists. Considering the localized solitary
metastatic process, the consulting doctors decided to per-

Figure 1. Colposcopic image of malignant melanoma after coating
the cervix with acetic acid

Figure 2. Malignant melanoma of the cervix after coating with Lugol’s
solution

Figure 3. Magnetic resonance imaging of the lesser pelvis - cross
section

form classic hysterectomy with adnexectomy and regional
pelvic lymphadenectomy. After the surgery, the patient’s
histopathology findings were to be examined again by the
consulting doctors in order to decide on further treatment.

The surgery was performed on December 19, 2014. The
surgery was uneventful. Apart from slightly enlarged and
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Figure 4. Magnetic resonance imaging of the lesser pelvis - longi-
tudinal section

softened uterus, intraoperative findings of the lesser pelvis
did not show any other changes. Palpation and explora-
tion of other organs of the abdominal cavity (intestines,
omentum, liver, peritoneum) did not reveal any pathologi-
cal changes and hyperpigmentation. Figure 5 shows the
longitudinal and cross-sectional sample of the surgically
removed uterus.

The final postoperative histopathological findings
showed presence of malignant melanoma in the tissue of the
cervix and corpus with areas of cells of epithelioid and fusi-
form type, dark granulated pigmentations with number of
mitoses around 8 mm?. The sampled fat tissue and regional
iliac lymphatic nodes did not have any metastatic processes.

Immunohistochemical staining confirmed the diagno-
sis of MM in uterus, as shown in Figures 6 and 7. Tissue
samples were fixed in 10% buffered formalin solution, em-
bedded in paraffin wax, divided into 4 pm thick sections
and stained with hematoxylin and eosin. Representative
material was stained with a panel of antibodies using the
labeled streptavidin-biotin-peroxidase complex method
according to the manufacturer’s instructions (LSAB Kit,
Dako, Glostrup, Denmark). The primary antibodies used
were mouse monoclonal antibodies for melanosome (clone
HMB-45) and rabbit polyclonal antibody for S-100 protein.
The chromogen was 3, 3’-diaminobenzidine (DAB), and
the slides were lightly counterstained with Meyer’s hema-
toxylin. All reagents were acquired from Dako company.

According to anamnestic data, immunohistochemical
parameters and the absence of junctional changes, the
malignant melanoma of the uterus was considered to be
a metastatic process.

Figure 5. Longitudinal and cross-sectional macroscopic appearance
of the surgically removed uterus

Figure 6. Atypical epithelioid melanocytes with pleomorphic nuclei
and abundant cytoplasm with dusty melanin (H&E, x10)

Figure 7. Diffuse immunoreactivity of HMB-45 (Streptavidin-biotin-
peroxidase complex method, Meyer’s hematoxylin counterstain, x10)

Postoperative course was uneventful. The patient was
generally well, released from gynecology clinic and ad-
vised to refer to the consulting oncologists for mixed-type
localization (which deals with treatment and monitoring
of MM) for further monitoring and continuation of spe-
cific oncological treatment of MM.
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The consulting panel of doctors referred the patient
to positron emission tomography to evaluate the disease
spread. The patient has not returned for further check-
ups since.

DISCUSSION

The degree of MM invasion can be determined in two
ways: measuring the thickness of the infiltrated skin (ac-
cording to Clark) and measuring the thickness of tumor
in millimeters (according to Breslow) [6, 7].

Survival depends on the stage of the disease as well as
its location. The prognosis and survival are most favorable
when MM is located in the extremities, then the trunk, and
the worst prognosis is obtained when MM is in the area of
the head and neck [8].

About 20% of patients with skin MM have recurrent
disease. The most common location is the place of pre-
vious treatment and regional lymphatic glands. Distant
visceral metastases are most often found in the lungs, the
liver and the brain. With regard to time, metastases are
most frequently detected within the first five years after
diagnosis [9].

In patients with metastatic disseminated changes, the
prognosis is poor and characteristics and classification of
the primary tumor (according to both Clark and Breslow)
are no longer significant for prognosis and outcome. The
treatment in these cases is palliative and its goal is to re-
duce the tumor mass and prevent complications caused
by metastases [10].

The most important prognostic parameters for patients
with distant metastatic changes are the number of meta-
static places, their location, and length of remission [11].

Patients with one metastatic location have higher sur-
vival probability than patients with numerous metastases
[12]. Patients with skin metastases have better prognosis
than those with visceral metastases [11]. Distant metasta-
ses in lymphatic nodes and soft tissues are present in 59%
of cases, while visceral metastases are most common in the
lungs, with 31-36% of cases [13]. The prognosis depends
on the number of lymphatic nodes with metastases, not
on their size. The location of metastatic lymphatic nodes is
also important because it has been demonstrated that pa-
tients with infiltrated armpit lymphatic nodes more often
develop visceral metastases than patients with infiltrated
inguinal nodes [14].

The concept of primary MM of the cervix is a rare diag-
nosis, which originated in 1960, when Cid [15] described
melanocytic cells in the cervix.

This is an aggressive malignant tumor with late di-
agnosis because it causes non-specific problems that do
not point to this disease. Apart from sparse non-specific
symptoms which most often include increased vaginal se-
cretion or irregular bleeding, there are no other specific
symptoms. It can clinically manifest itself in the form of
exophytic proliferation or polyps of red, blue, dark or dark
brown color [16].

Cytological and histopathological picture is also
not specific, especially with non-pigmented tumor cells.
Pathological preparation shows strings of pleomorphic
anaplastic cells with large, round or oval nucleus with pro-
truded nucleolus and sparse cytoplasm in which yellow-
brown melanin-positive pigment can be observed [17].

Cytological smear of uterine cervix MM can be normal
and false-negative [18].

As an additional support to histological and differential
diagnosis, immunohistochemical staining is used, includ-
ing monoclonal bodies to melanin, anti-S-100 protein,
anti-tyrosinase, anti-Mart-1/Melan-A and HMB-4 [19].

A particular problem appears with differential diagnosis
of primary and metastatic MM of the cervix. The criteria
proposed by Norris and Taylor [20] can help to differentiate
primary from secondary MM of the cervix. According to
these criteria, primary MM:s are characterized by the fol-
lowing: 1) presence of melanin in the cervical epithelium;
2) absence of melanoma in other parts of the body [20, 21],
and 3) evidence of junctional changes in the cervix.

The treatment of MM is primarily surgical and in some
cases it can include chemotherapy, radiological, and im-
munological treatment [22]. Surgical treatment of cer-
vical MM implies radical hysterectomy with or without
lymphadenectomy, with upper vaginectomy [23]. Radia-
tion therapy in MM has shown limited indications due
to the relative radioresistance and is usually reserved as
a treatment for palliation of recurrent disease, advanced
disease, involved surgical margins, and involved lymph
nodes [16]. Immunotherapy means application of high-
dose interleukin-2 and is given to a small number of pa-
tients with metastatic disease [24]. As for chemotherapy;,
the most commonly used combination has been cisplatin,
bleomycin, and vinblastine, or dacarbazine monotherapy
in advanced stages of the disease [25].

Staging of uterine cervix MM is performed by the Inter-
national Federation of Gynecology and Obstetrics (FIGO)
staging, but very often American Joint Committee on Can-
cer (AJCC) staging is used for indicating the extent of the
disease, stages of the disease, involvement of lymph nodes
and distant metastases [26].

However, due to a small number of described cases,
there are no sufficient statistical data or official recom-
mendations in terms of therapeutic protocol and moni-
toring of MM located in the uterus. Literature mostly
describes the initial treatment which consists of radical
hysterectomy, which may or may not be associated with
lymphadenectomy. Therefore, having all the described
facts in mind, the prognosis is poor and includes early
visceral metastases [16].

Primary and metastatic MMs represent a rare diagnosis
with a small number of described cases. The aggressive
nature of the tumor, non-specific symptoms, difficult di-
agnosis and no official protocol on the treatment result in
poor disease prognosis. This paper points out the signifi-
cance of colposcopy in identifying and diagnosing malig-
nant melanoma of the uterine cervix in patients who had
undergone melanoma surgery.
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MeTacTaTcKM MaaurHn menaHom matepuue p,MjaI'HOCTMKOBaH KOI'II'IOCKOI'IMjOM

Pagomup MuneagnHosuh'? XaknuHa MujoBuh'3, AnekcaHgpa Metpuh'? JacmmuHa Monosuh'? Mpegpar BykomaHosuh'?,

MunaH TpeHkuh?, [laHe KpTuHuh*
'YHugep3utet y Huwwy, MeguunHckn gakyntet, Huw, Cpbuja;

2KnuHuuky ueHTap, KnuHyka 3a ruHekonorujy 1 akylwepctso, Huw, Cpbuja;

3KnuHnukn yenTap, Lientap 3a natonorujy, Huw, Cpbuja;
“KnuHnukm LenTap, KnuHuka 3a oHkonorujy, Huw, Cpbuja

KPATAK CAAPXKAJ

YBopa MprMapHu 1 MeTacTaTCKy ManurH MenaHomu npefcTa-
BJbajy PETKY AWjarHo3y ca Maavm 6pojem onrcaHux cyyajesa.
ArpecuBHa npupoga TyMopa, HecneLGuyH1 CUMMTOMY, TeLlKa
AujarHo3a n HeoduLMjanHU Tepanmnjcku MPOTOKON Pe3ynTyjy y
NOLLOj MPOrHO3M bonecTy.

Mpukas 6onecHnka Aytopu cy npeactaBunu 41 roguHy ctapy
BULIEPOTKY Kao nauunjeHTKuiby. OHa je nmana onepauujy ma-
JINTHOT MeNlaHOMa OKLMMNuTanHe perunje nornaevHe. OTuuna
je Kop cBor ruHekosnora 36or 6nefe py)Kudyacte BarvHanHe
cekpeuuje. [MHeKonowKy npernes cem nako ysehaxe mare-
pyiLe HUje MOKa3ao HUKaKBe cUrHUdUKaTHe abHOPManHOCTH.
MAI TecT 1 Nperneg BarMHanHOr CEKpeTa cy 61 HOPManHW.
Konnockoncku — npucyTHo je CUrHNGpUKaHTHO TaMHO 6paoH

pumibeH « Received: 04/03/2015

XUMepnUrMeHTOBaHO Nosbe OKo 1 cmy mpomepy, oncepsempa-
HO Ha 3afkb0j ycHW rpanha maTepuLe, nopes opudrumjyma u
LIepBUKaJIHOT KaHana, Koje je 6uno cycnekTHO Ha MenaHoM,
LITO je AOKa3aHO LnSbaHOM B1OMCUjOM XUMEPNUTMEHTUCaHe
NpoMeHe LiepBHKCa 1 MarHeTHOM pe30HaHLIOM Mane Kapauue.
YpaheHa je KnacMyHa XMcTepekToMuja ca afHEKCEKTOMM]OM 1
pervoHanHoM NenByYHOM NMpaAEHEKTOMM]OM.

3akmyuak OBaj npurKa3s ciyyaja je nokasao MoryhHocT Kon-
MocKonuje fa yKkaXke Ha CycreKTaH Hana3 Ha rpivhy matepuue,
Koju y cKnony ocTanmx fujarHOCTUYKNX 1 aHAMHECTUYKMX Na-
pameTapa MOXe fja MOMOTHe Y injarHo31 MeTacTaTcKor Mena-
HOMa maTepuLe.

KrbyuHe peun: MannrHum MenaHom; MatepuLa; Konockonwja;
MeTacTase
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SUMMARY

Introduction Anorectal melanoma (ARM) is a rare and aggressive neoplasm with predisposition for early
infiltration, distant spread, and unfavorable prognosis. It has been speculated that Malassezia yeasts
could possibly have an impact on skin carcinogenesis and development of melanoma, especially in
patients with seborrheic dermatitis (SD), due to production of aryl hydrocarbon receptor (AhR) agonists.
Case Outline A 52-year-old man with intensive SD complained of a four-month-long rectal bleeding,
tenesmus, pain, and difficulty during defecation. On examination, a rectal tumor was detected and his-
topathology of tumor tissue revealed ARM with positive protein S100, melanoma antigen HMB45 and
melan-A expression. After the diagnosis was established, abdominoperineal resection of the anus and
rectum was performed, since the tumor was large, obstructive, and the anal sphincter was invaded.
Conclusion Because of the possible impact of intensive SD to the cross-link between Malassezia yeasts AhR
agonists and skin carcinogenesis, we discussed on this matter and reviewed the literature data regarding
ARM. In addition to “pathogenic” and “non-pathogenic” Malassezia subtypes based on AhR agonist produc-
tion, future studies on Malassezia metabolites, their carcinogenic effect in the skin and development of
melanoma are needed. If the cross-link between Malassezia AhR agonists and skin carcinogenesis exists,
timely prevention of ARM could be done with Malassezia eradication, especially in patients with severe SD.
Keywords: anorectal melanoma; cancerogenesis; Malassezia; aryl hydrocarbon receptor; seborrheic

dermatitis

INTRODUCTION

Anorectal melanoma (ARM) is a rare and ag-
gressive neoplasm with predisposition for early
infiltration, distant spread, and unfavorable
prognosis, which represents 0.05-4.6% of all
anal malignancies [1, 2]. Although being be-
hind cutaneous and retinal, ARM, the third
most common melanoma, accounts for 0.4-
1.6% of all melanomas [2, 3]. ARM originates
from melanocytes, the carcinogenic changed
pigmented dendritic-like cells, which are pres-
ent in all three mucosal zones of the anal canal
[4]. Although solar ultraviolet radiation (UVR)
is the most important carcinogen for melano-
cytes, not all melanomas can be attributed to
ambient UVR, since some tumors arise on sun
protected localizations, such as colon and anal
region [5].

The literature data indicate possible link
between melanoma, specific products of Mal-
assezia yeasts, and aryl hydrocarbon receptors
(AhR) [6, 7, 8]. Malassezia (Pityrosporum) spe-
cies are lipophilic yeasts that are recognized as
skin commensals capable of producing an ex-
tensive array of bioactive indolic compounds,
such as malassezin, indolo[3,2-b]carbazole
(ICZ), and indirubin, especially in pathogenic
condition, e.g. seborrheic dermatitis (SD) [7].
Recent data show that the presence of different

Malassezia species, the yeast density, and dif-
ferent enzyme production, could be important
for Malassezia role in pathogenesis of different
conditions and in different patient groups, es-
pecially those mediated by activation of AhR
[7-10]. AhR are widely expressed in humans
and are involved in various signaling pathways
critical to normal cell homeostasis. Dysregula-
tion of these physiological processes is known
to contribute to skin tumor induction, by ‘ini-
tiation, ‘promotion, and ‘progression, which
represent different stages of the carcinogenic
process. AhR are expressed in multiple tumor
types, suggesting their pro-oncogenic role. It
has been proposed that compounds produced
by Malassezia yeasts are responsible for altera-
tions in melanocytic function [7, 11]. Malas-
sezia yeasts may produce enzymes important
for melanoma progression making melanoma
more sensitive to AhR-activation simultane-
ously. Therefore, AhR could play a central role
in the ecological ‘cross-talk’ between Malasse-
zia yeasts and development of melanoma in the
upper part of the epithelium/epidermis.

CASE REPORT

A 52-year-old man with a four-month history
of rectal bleeding, bowel obstruction symp-
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Figure 1. Anorectal melanoma (ARM) located above and below the
dentate line with obstruction of the lumen of the rectum

Figure 2. Computed tomography scanning of the small pelvis re-
vealed circumferential rectal thickening (7.2 cm in length and 1.8 cm
thickness) located 3.2 cm from the anus, leading to the narrowing of
the rectal lumen with several enlarged perirectal nodes

toms, and 10 kg weight loss was referred to our clinic. An-
amnestic data revealed untreated extensive long-standing
SD. A huge anorectal tumor in the region of the dentate
line was detected by clinical inspection (Figure 1). Biop-
sies demonstrated that it was a malignant melanoma, as
protein S100, melanoma antigen HMB-45, and Melan-A
expression were found. On computed tomography (CT)
scanning, a circumferential anorectal thickening 3.2 cm
above the anus, 7.2 cm in length and 1.8 cm in thickness,
narrowing the rectal lumen, was detected, associated with
several adjacent enlarged perirectal lymph nodes (Figure
2). CT scans of the thorax and abdomen showed no signs
of distant metastases. In the inguinal region, no enlarged
lymph nodes were detected.

After the diagnosis was established, abdominoperineal
resection of the rectum was performed, since the tumor
was large, obstructive, and the anal sphincter was invaded
(Figure 3). The patient recovered well from the operation
and was dismissed on the ninth postoperative day.

Histology analysis confirmed malignant metastatic epi-
thelioid melanoma. The tumor showed invasion into the
muscular layer. Only one of 14 removed perirectal lymph
nodes was histologically positive on paraffin embedded
sections. Melanoma was classified as stage 3. No adjuvant
therapy was prescribed by the oncologist.

Figure 3. ross finding of bisected anorectum with present ARM

Eleven months after the initial surgery treatment was
performed, the patient began to feel pain in the perine-
al region. Clinical examination showed palpable tumor
mass in the perineal area. The 7.5 x 6.2 cm tumor was
confirmed by magnetic resonance imaging and associ-
ated with enlarged lymph nodes in the inguinal region.
The abdominal magnetic resonance imaging showed no
signs of distant metastases. A second surgical procedure
was carried out, showing recurrence of ARM in the small
pelvis, with no infiltration of the prostate, urinary blad-
der or pelvic bones. The tumor was removed, the patient
recovered well from the operation and was released on the
tenth postoperative day and directly forwarded to a der-
matologist to initiate treatment of SD and to an oncologist
to initiate chemotherapy. Ten months after the second op-
eration, the patient was disease-free, with SD in remission.

DISCUSSION

ARM is a rare disease with exceedingly poor prognosis,
worse than cutaneous melanoma, with a median survival
of one year and with five-year survival rate of 10% [12].
ARM could be located in the anal canal or at the anal verge
(2/3), or in the distal rectum (1/3), and often presents with
non-specific local symptoms such as rectal bleeding (55%),
rectal masses (34%), anal pain (13%), and change in bowel
habits (63%) [13, 14]. However, women are more likely
than men to be diagnosed with ARM (male to female ratio
is 0.75) [15], and lesions are usually non-specific, amela-
notic, and commonly mistaken for benign conditions such
as hemorrhoids or rectal polyposis, which prolongs the
establishment of the diagnosis [16, 17].

Apart from UVR, the relevant impact of other factors
on carcinogenesis in melanoma remains controversial. Ex-
posure to solar UVR is the most important independent
carcinogen for melanoma, but additional factors related to
the host or local environment may contribute substantially
to the pathogenesis of melanoma [18]. The host depen-
dent factors and the polymorphisms of genes encoding
for the biosynthesis of detoxifying enzymes are impor-
tant for melanoma cases in different patient groups [19].
Therefore, UVR-independent anatomical distribution of
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melanoma is in line with the current hypothesis that carci-
nogenic factors acting in loco independently or in addition
to UVR, may play a distinctive role in the pathogenesis of
ARM. In this setting, the important locally modifying fac-
tor in human skin carcinogenesis could be lipophilic yeasts
of the genus Malassezia, previously known as Pityrospo-
rum. The genus is characterized by the number of different
species production of bioactive enzymes and production
of certain metabolites [9, 18]. This is further in line with
the observed coincidence of ARM and Malassezia coloni-
zation areas that are commonly found in some relatively
UVR-protected areas, which are also locations of ARM
[23]. Epidemiological observations that indirectly link
Malassezia with melanoma come from the study of pa-
tients with Parkinson’s disease in whom SD and skin car-
cinomas appeared in higher rates than expected by chance,
despite the fact that the most of other malignancies are
found with reduced prevalence in this group of patients [9,
19]. The core mechanism by which Malassezia yeasts could
probably mediate the carcinogenesis acts through the pro-
duction of locally acting potent indolic AhR ligands [7].
The AhR belong to orphan receptor group that in adults
mediate metabolism of xenobiotics through induction of
detoxifying enzymes [20]. AhR are members of the Per-
Arnt-Sim superfamily of transcription factors and oper-
ate as a key mediators of diverse chemical and physical
environmental damages to the cell, including UVR [21,
22]. Recent evidence indicates that AhR ligands are able
to modify differentiation of keratinocytes in vitro and ac-
celerate terminal skin development [23]. Moreover, AhR
have pluripotent functions in adult human skin, e.g. they
regulate many aspects of immune response, the cell cycle,
and also part of the UVR induced cell alterations [21, 22].
The relationship of rapidly metabolized AhR ligands to
carcinogenesis, including those naturally-occurring, like
ICZ and indirubin, is more complex because they usually
occur as mixtures affecting complex molecular interac-
tions with potentially variable biological outcomes [7].

According to literature data, the presence of AhR ligands
from Malassezia spp. in the skin could modify epidermal
carcinogenesis and induce melanoma by (i) affecting the
immune state of the skin; (ii) perturbing the homeostasis
between cell cycle progression and apoptosis; (iii) increas-
ing expression of matrix metalloproteinase-1 (MMP-1) in
keratinocytes with consecutively enhanced tumor inva-
sion; (iv) affecting survival of the initiated tumor cells; (v)
modulating UVR induced carcinogenesis of the epidermis
[7, 8]. Within the above framework, a key component of the
proposed association to be dissected in future studies will be
the behavior of Malassezia yeasts under UVR. The increased
prevalence of SD among patients with parkinsonism also
highlights the impact of the patients” genetic profile, which
is important in SD pathogenesis [9, 24].

Vekic B. et al. Anorectal melanoma and seborrheic dermatitis — A case report

Although there are various treatment strategies for
ARM, surgical treatment remains the main therapeutic
modality, with radical abdominoperineal resection (APR)
and conservative wide local excision (WLE) as the most
common [25]. The necessity of APR in the treatment of
ARM beyond WLE remains controversial. Because of the
low incidence of this disease, treatment guidelines are
based on small retrospective studies. Ross with colleagues
showed a 29% recurrence rate in primary ARM after APR,
and a 58% recurrence rate after WLE [26]. In a study by
Thibault et al. [13], 37 patients had curative resection with
no significant survival difference between WLE and APR
when comparing disease stage and five-year survival. Be-
fore 1997, approximately 70% of all patients underwent
APR, while after 1997 almost 90% of patients underwent
WLE [14]. The benefits of WLE are obvious, and include
fast recovery time from a significantly less invasive proce-
dure, minimal impact on bowel function, and avoidance of
permanent colostomy [13]. WLE with or without adjuvant
therapy seems to offer good locoregional control without
reducing the survival rate, and may be a therapeutic mo-
dality of choice for patients with small, superficial ARM
[14, 27]. APR should be offered to patients with obstructive
bowel symptoms, locally advanced and invasive ARM, or
as a salvage therapy following recurrence [27]. Moreover,
the role of adjuvant chemotherapy and immunotherapy in
the treatment of ARM has not been established, particu-
larly in cases involving metastatic disease. Some patients
with metastatic melanomas have been shown to respond
to therapy with interferon-a and interleukin-2, suggesting
that metastatic melanoma is susceptible to immune assault
[28]. However, ARM has always been considered to be a
radioresistant tumor [27], as radiation therapy provides
no benefit, except occasionally for palliative care in cases
with unresectable tumors [28].

In conclusion, besides surgery, the optimal treatment
strategy for ARM requires multidisciplinary approach,
taking into consideration the possible link between Malas-
sezia yeasts and skin carcinogenesis, especially in patients
with severe SD. Based on AhR agonist production, future
studies are needed to determinate a cross-link between
ARM and Malassezia yeasts. If a cross-link between ago-
nists (malassezin, ICZ, or indirubin) and carcinogenesis
exists in patients with severe SD, timely prevention of
melanoma and ARM could possibly be done with Malas-
sezia eradication.

ACKNOWLEDGMENT

The study was supported by the Ministry of Education,
Science and Technology of the Republic of Serbia, research
grant No. OI 175034.



Srp Arh Celok Lek. 2016 May-Jun;144(5-6):334-339

REFERENCES

1.

10.

1.

12.

13.

Falch C, Stojadinovic A, Hann-von-Weyhern C, Protic M, Nissan A,
Faries MB, et al. Anorectal malignant melanoma: extensive 45-year
review and proposal for a novel staging classification. J Am Coll
Surg. 2013; 217:324-35.

[DOI: 10.1016/j.jamcollsurg.2013.02.031] [PMID: 236978341
Ishizone S, Koide N, Karasawa F, Akita N, Muranaka F, Uhara H, et
al. Surgical treatment for anorectal malignant melanoma: report
of five cases and review of 79 Japanese cases. Int J Colorectal Dis.
2008; 23:1257-62.

[DOI: 10.1007/500384-008-0529-6] [PMID: 18633625]

Goldman S, Glimelius B, Pahlman L. Anorectal malignant melanoma
in Sweden. Report of 49 patients. Dis Colon Rectum. 1990; 33:874-
7. [PMID: 1698595]

Clemmensen OJ, Fenger C. Melanocytes in the anal canal
epithelium. Histopathology. 1991; 18:237-41. [PMID: 2045074]
Miller BJ, Rutherford LF, McLeod GR, Cohen JR. Where the sun never
shines: anorectal melanoma. Aust NZ J Surg. 1997; 67:846-8.
[PMID: 9451338]

Mexia N, Gaitanis G, Velegraki A, Soshilov A, Denison MS, Magiatis P.
Pityriazepin and other potent AhR ligands isolated from Malassezia
furfur yeast. Arch Biochem Biophys. 2015; 571:16-20.

[DOI: 10.1016/j.abb.2015.02.023] [PMID: 25721496]

Gaitanis G, Velegraki A, Magiatis P, Pappas P, Bassukas ID. Could
Malassezia yeasts be implicated in skin carcinogenesis through
the production of aryl-hydrocarbon receptor ligands? Medical
Hypotheses. 2011; 77:47-51.

[DOI: 10.1016/j.mehy.2011.03.020] [PMID: 21444158]

Gaitanis G, Magiatis P, Stathopoulou K, Bassukas ID, Alexopoulos
EC, Velegraki A, et al. AhR ligands, malassezin, and indolo[3,2-b]
carbazole are selectively produced by Malassezia furfur strains
isolated from seborrheic dermatitis. J Invest Dermatol. 2008;
128(7):1620-5. [DOI: 10.1038/s}.jid.5701252] [PMID: 18219281]
Arsic Arsenijevic VS, Milobratovic D, Barac AM, Vekic B, Marinkovic
J, Kostic VS. A laboratory-based study on patients with Parkinson’s
disease and seborrheic dermatitis: the presence and density of
Malassezia yeasts, their different species and enzymes production.
BMC Dermatol. 2014; 14:5.

[DOI: 10.1186/1471-5945-14-5] [PMID: 24628775]

Knockaert M, Blondel M, Bach S, Leost M, Elbi C, Hager GL, et

al. Independent actions on cyclin-dependent kinases and aryl
hydrocarbon receptor mediate the antiproliferative effects of
indirubins. Oncogene. 2004; 23(25):4400-12.

[DOI: 10.1038/sj.onc.1207535] [PMID: 15077192]

Krémer HJ, Kessler D, Hipler UC, Irlinger B, Hort W, Bodeker RH, et
al. Pityriarubins, novel highly selective inhibitors of respiratory
burst from cultures of the yeast Malassezia furfur: comparison
with the bisindolylmaleimide arcyriarubin A. Chembiochem. 2005;
6(12):2290-7. [DOI: 10.1002/cbic.200500163] [PMID: 16252297]
Solaz Moreno E, Vallalta Morales M, Silla Burdalo G, Cervera Miguel
JI, Diaz Beveridge R, Rayon Martin JM. Primary melanoma of the
rectum: an infrequent neoplasia with an atypical presentation. Clin
Transl Oncol. 2005; 7:171-3. [PMID: 15960927]

Thibault C, Sagar P, Nivatvongs S, llstrup DM, Wolff BG. Anorectal
melanoma-an incurable disease? Dis Colon Rectum. 1997; 40:661-
8.[DOI: 10.4103/0019-509X.55561] [PMID: 9194459]

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

337

Yeh JJ, Shia J, Hwu WJ, Busam KJ, Paty PB, Guillem JG. The role

of abdominoperineal resection as surgical therapy for anorectal
melanoma. Ann Surg. 2006; 244:1012-7.

[DOI: 10.1097/01.51a.0000225114.56565.f9] [PMID: 17122627]
McLaughlin CC, Wu XC, Jemal A, Martin HJ, Roche LM, Chen VW.
Incidence of noncutaneous melanomas in the U.S. Cancer. 2005;
103(5):1000-7. [DOI: 10.1002/cncr.20866] [PMID: 15651058].
Morlino A, La Torre G, Vitagliano G, Cammarota A. Malignant rectal
melanoma. Case report. Ann Ital Chir. 2015; 86. [PMID: 25818193]

. Park JH, Lee JR, Yoon HS, Jung TY, Lee EJ, Lim JG, et al. Primary

anorectal malignant melanoma treated with endoscopic mucosal
resection. Intest Res. 2015; 13(2):170-4.
[DOI: 10.5217/ir.2015.13.2.170] [PMID: 2593200]

. Epstein EH. Basal cell carcinomas: attack of the hedgehog. Nat Rev

Cancer. 2008; 8(10):743-54.
[DOI: 10.1038/nrc2503] [PMID: 18813320]

. Ferreira J, Silva JM, Freire R, Pignatelli J, Guedes LC, Feij6 A, et

al. Skin cancers and precancerous lesions in Parkinson’s disease
patients. Mov Disord. 2007; 22:1471-5.

[DOI: 10.1002/mds.21575] [PMID: 17516496]

Afaq F, Zaid MA, Pelle E, Khan N, Syed DN, Matsui MS, et al. Aryl
hydrocarbon receptor is an ozone sensor in human skin. J Invest
Dermatol. 2009; 129(10):2396-403.

[DOI: 10.1038/jid.2009.85] [PMID: 19536146]

Agostinis P, Garmyn M, Van Laethem A.The aryl hydrocarbon
receptor: an illuminating effector of the UVB response. Sci STKE.
2007; (403):49. [DOI: 10.1126/stke.4032007pe49] [PMID: 17848686]
Fritsche E, Schéfer C, Calles C, Bernsmann T, Bernshausen T, Wurm
M, et al. Lightening up the UV response by identification of the aryl
hydrocarbon receptor as a cytoplasmatic target for ultraviolet B
radiation. Proc Natl Acad Sci USA. 2007; 104(21):8851-6.

[DOI: 10.1073/pnas.0701764104] [PMID: 17502624]

Ray SS, Swanson Hl. Alteration of keratinocyte differentiation and
senescence by the tumor promoter dioxin. Toxicol Appl Pharmacol.
2003; 192(2):131-45.

[DOI: 10.1016/50041-008X(03)00277-1] [PMID: 14550747]

Gupta AK, Bluhm R. Seborrheic dermatitis. J Eur Acad Dermatol
Venereol. 2004; 18(1):13-26.

[DOI: 10.1111/).1468-3083.2004.00693.x] [PMID: 14678527]

Malik A, Hull TL, Milsom J. Long-term survivor of anorectal
melanoma: report of a case. Dis Colon Rectum. 2002; 45:1412-7.
[PMID: 12394445]

Ross M, Pezzi C, Pezzi T, Meurer D, Hickey R, Balch C. Patterns of
failure in anorectal melanoma. A guide to surgical therapy. Arch
Surg. 1990; 125:313-6.

[DOI: 10.1001/archsurg.1990.01410150035007] [PMID: 2306178]
Belli F, Gallino GF, Lo Vullo S, Mariani L, Poiasina E, Leo E. Melanoma
of the anorectal region: the experience of the National Cancer
Institute of Milano. Eur J Surg Oncol. 2009; 35:757-62.

[DOI: 10.1016/j.€j50.2008.05.001] [PMID: 18602790]

Stefanou A, Nalamati SP. Anorectal melanoma. Clin Colon Rectal
Surg. 2011; 24(3):171-6.

[DOI: 10.1055/5-0031-1286001] [PMID: 22942799]



338

Vekic B. et al. Anorectal melanoma and seborrheic dermatitis — A case report

AHOpPEKTaHU MeNnaHoM 1 cebopenyHu fepMaTUTUC — NPUKa3 Cyyaja

bepricnas Bekuh'?, PacTko Kusuh'2, Mapko Kanesuh? CysaHa Otawesuh®#, BaneHTHa Apcrh-ApceHunjesuh's

'KnuHnuko-6onHnukn ueHtap,p Oparuwa Muwosuh’, fleyja 6onHnua 3a nnyhHe 6onectu v Tybepkynosy, beorpan, Cpbuja;
2Ynuepaurtert ,MprBpeaHa akagemuja y Hosom Capy’, ®apmaueytckn dakyntet, Hosn Cag, Cpbuja;

*Ynuepautet y Huwy, Meguuunckm dakyntet, Huw, Cpbuja;
*UHCcTUTYT 3a jaBHO 3apaBbe, Huw, Cpbuja;

YHueep3uTeT y beorpagy, MeanumHcku gakyntet, IHCTUTYT 3a MuKpobronorujy 1 nMyHonorujy, HaumoHanHa pedepeHTHa nabopatopuja

3a y3pOouHUKe M1KO3a, beorpag, Cpbuja

KPATAK CAZIP?KAJ

YBog AHopekTanHu menaHom (APM) peTka je n arpecrBHa He-
onnasma ca n3paxeHom cnocobHowhy paHe nHdunTpauuje,
yZoasbeHOr W1pea 1 Niolle nporHo3se. MNo3HaTo je fa KBacHK-
Lie poga Malassezia vimajy cnocobHOCT npofyKLuje NpoTeunHa,
Koju npepcTaB/bajy aroHucTe 3a aryl hydrocarbon peuentope
(AhR), wWTO Ce pOBOAN Y BE3Y Ca HUXOBUM MOTryhrM KapLyHO-
reHMM noTeHuujanom u cnocobHowhy aa yyectsyjy y pa3Bojy
MenaHoMa Koxke, NocebHO KoA naumjeHata ca cebopenyHum
nepmatutucom (CA).

Mpukas 6onecHnka Y paay je npuKkasaH nauujeHT ctap 52 ro-
OnHe, MyluKapal ca n3paxeHum Cll n ca cumntomyma aHanHor
KpBapeta, rpueBa, 6ona 1 otexxaHe gedeKumje TOKOM YeTpm
Meceua. [InjarHOCTMKOBaH je TYMOp aHyca, a NaToXUCTONOLKO
NCNUTMBaHE je NOTBPAMIIO CyMiby Aa ce pagn o APM ca no3u-
TUBHUM Hana3om npotenHa 5100, menaHoma aHTureHa HMB45
1 MeNTaHOLMTHOT aHTureHa melan-A (MART1). Mo nocTaBrbatby

MpumsbeH « Received: 28/10/2015

PeBusuja « Revision: 11/01/16

MaToOXMNCTOJNOLKE AWjarHO3e HaunkeHa je abgoMMHO-nepu-
HeaNlHa peceKumja aHyca u pekTyma ¢ 063MpOM Ha BENNYMHY
TYMOPa, HeroBy ONCTPYKTUBHY NPUPOAY 1 MHBA3Wjy aHanHor
chuHKTEpA.

3akmyyak 360r moryhe nosesaHocty C[l u npogykata rbu-
Ba pofa Malassezia ca npoLecom KapLunHOreHese y Koxu n
nocneanyHmum passojem APM, y pagy je ANCKYTOBaH npuKas-
aHu cnyyaj y3 nperneg nuteparype. Mogena Ha ,natoreHe” u
,HenatoreHe" Malassezia BpcTe Moxe fa ce foBefe y Be3y ca
HIXOBMM MOTeHLMjanom fa NpoaykKyjy aronncte AhR peuen-
TOpa, 360r yera cy HeonxofHa farba NCNKUTMBaKbA. YKONNKO ce
noTBpAY Be3a n3mehy OBYX arOHNCTa U KaHLIeporeHese Koxe
KoA MauujeHata ca uspaxernum Cll, moryhe je pa3sutu ctpate-
rnjy npeBeHumje MenaHoma npaBoOBpPeMeHOM epaanKaLujom
r/brBa pofa Malassezia.

KmbyuHe peun: aHopeKTalH1 MenaHoMa; KaHLeporeHesa; Ma-
lassezia; aryl hydrocarbon peuenTop; cebopenyHn fepmMaTUTC
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Laterality in living beings, hand dominance,
and cerebral lateralization
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SUMMARY

To date, lateralization in living beings is a phenomenon almost mythologically unexplored. Scientists
have proved that lateralization is not exclusively a human feature. Investigations in molecular biology,
protein structure, mobility of bacteria, and intracellular lateralization in ciliates, shows important and
universal nature of lateralization in living systems. Dominant lateralization implies the appearance of a
dominant extremity, or a dominant sense during the performance of complex psychomotor activities.
Hand dominance is usually defined as a tendency to use one hand rather than another to perform most
activities and this is considered to be the most obvious example of cerebral lateralization and exclusive
characteristic of humans. However, there are some exceptions in other species. The dominant hand is
able to perform more complex and subtle manual tasks than the non-dominant hand, and this behavioral
superiority is the absolute result of additional cerebral support. The asymmetry of brain organization
was confirmed in rats, chimpanzees, dogs and birds, some fishes and lizards. The relationships between
hand dominance with brain structure and function remain far from clear. For a long time, lateralization
was considered unique to humans, but recently it has become clear that lateralization is a fundamental
characteristic of the organization of brain and behavior in all vertebrates. It has been questioned to what

extent lateralization in humans and other vertebrates may be comparable.
Keywords: laterality; handedness; cerebral dominance

LATERALITY IN LIVING BEINGS

Lateralization may be defined as a localization
of function, or activity on one body side which
is dominant over the other [1]. To date, later-
alization in living environment is a phenom-
enon not explored satisfactorily. Scientists have
proved that lateralization is not exclusively a
human feature. Investigations in molecular bi-
ology, protein structure, mobility of bacteria,
and intracellular lateralization in ciliates, show
important and universal nature of lateralization
in living systems [2]. Morphological asymme-
try is a common feature of animal body plans,
from shell coiling in snails to organ placement
in humans [3]. Left-right asymmetries of brain
and behavior are now known to be widespread
among both vertebrates and invertebrates
and can arise through a number of genetic,
epigenetic, or neural mechanisms. A right-
hemisphere dominance for emotion seems to
be present in all primates so far investigated,
suggesting an evolutionary continuity going
back at least 30 to 40 million years [4]. Based
on the current body of literature, the general
perception remains that while other animals
may demonstrate some lateralized behaviors,
no other animal shows this trait to an equal
level of significance as population-level right-
handedness in humans [5].

Dominant lateralization implies the appear-
ance of a dominant extremity, or a dominant
sense during the performance of complex
psychomotor activities. The lateralization ap-

pears as right and left at the same time, equal
by function, symmetrical in the performance of
activities [1]. Dominant lateralization appears
as right, which is most often, or left, which is
much rarer. Lateralization in humans is deter-
mined at the level of upper extremities, at the
level of the senses of sight and hearing and at
the level of lower extremities [1].

A fundamental question which as yet re-
mains unanswered is why laterality evolved at
all. One of the explanations proposes that later-
alization may serve a double purpose. It maxi-
mizes the skill and strength level and reduces
duration of dependence of children. Secondly, it
expedites or facilitates the “fight and flight” re-
flex response for dexterous individuals [6]. No
satisfactory explanation has been offered as to
why and how laterality in living beings evolved
[6]. Laterality is one of the central topics of the
development of neuropsychology and it is an
inexhaustible inspiration for researchers.

HAND DOMINANCE

Hand dominance is usually defined as a ten-
dency to use one hand rather than the other
to perform most activities, and this is consid-
ered to be the most obvious example of cere-
bral lateralization and exclusive characteristic
of humans [7]. As always, every rule has its
exceptions — parrots that live in Australia, on
the Indonesian archipelago, and on the Pacific
islands, as well as one species of frogs. Both
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species show a surprising dominance of the right ex-
tremity, which can only be represented by “blind street”
in evolution [8]. Around two thirds of chimpanzees are
right-handed, especially in gesturing and throwing [6]. In
essence, primates generally exhibit mixed handedness. The
reason that primates do not exhibit consistent handedness
is due to the fact that they use their hands and arms for
locomotion. It is also observed that when the support-
ing limb tires, chimpanzees change hands. Sometimes the
fishing-dominant hand becomes the supporting hand and
vice versa. In this context, having a dominant handedness
would be dangerous and would impair food-gathering
[6]. Human/animal partition is no longer tenable, and
scientists are reviewing the following four (nonexclusive)
possible drivers for the origin of population-level right-
handedness: skilled manipulative activity, as in tool use;
communicative gestures; organizational complexity of ac-
tion, in particular hierarchical structure; and the role of
intentionality in goal-directed action. Fully testing these
hypotheses will require developmental and evolutionary
evidence, as well as modern neuroimaging data [9].

The question emerges on what is the main discrimi-
nating agent between Homo sapiens and other mammals,
which made the human species predominantly right-
handed during the course of evolution [10]. Handedness,
particularly right-handedness prevalence of up to 93%, has
been demonstrated in the 35,000-year-old remains of a
Neanderthal and 500,000-year-old tools of hominids [6].

In any case, the dominant hand is able to perform more
complex and subtle manual tasks than the non-dominant
hand, and this behavioral superiority is the absolute result
of additional cerebral support [2]. One meta-analysis, ex-
amining the incidence of sinistrality involving 81 studies
from Africa, America, Asia, and Australia, showed that
the proportion of left-handedness ranged from 5% to 30%
[6]. One study of a large sample (n = 2,546) of primary
schoolchildren in Belgrade, Serbia, reports a prevalence of
left-handedness as 7.6% [11]. Another study among Bel-
grade high school students (n = 1,189) found a slightly
lower prevalence of 6.8% [2]. The proportion of strongly
left-handed persons was only 3.3% among university stu-
dents in Belgrade (n = 1,113) [12]. Our fourth study was
performed on adult residents of the Stari Grad municipal-
ity in Belgrade (n = 1,202), which reported the proportion
of left-handedness of 5% [13].

Some people do not consistently use the dominant
hand, i.e. they prefer one hand for one manual activity,
and the other one for another activity. This situation is
described as “mixed-handedness” [1]. In contrast to
this, “ambiguous handedness” is inconsistent use of the
dominant hand for the same manual activity [1]. There is
also an inconsistency between the hand dominance and
feet or eye dominance [1]. Intuitively mixed-handedness
may seem advantageous in almost every context, as if a
person had two equally dexterous hands. No satisfactory
explanation has been offered as to why and how single-
handedness evolved. Mixed-handedness and ambidexter-
ity are exceedingly rare. Some studies report that 3.7% of
the population is mixed-handed; ambidexterity is very

rare with no reported prevalence in the literature [6]. To
study handedness variations in humans, it is important
to choose typical tasks among human populations from
different cultures. Thus, some tasks commonly used in
Western societies to measure handedness, such as writing
or teeth brushing, are meaningless in other cultures [14].
Despite strong neuropsychological correlates for handed-
ness, methods of assessment are not uniform or consistent
across development [5]. What is currently lacking is a way
to clearly identify the left-hander categories in order to
better estimate fitness costs and benefits associated with
each category [14].

Certain studies have shown that social and cultural
factors may alter the “natural” dominant hand in three
ways: a) changing hand dominance for one activity with-
out changes in hand dominance for other activities that
are carried out with one hand; b) reducing the degree of
hand dominance; ¢) completely changing hand domi-
nance, which results in reducing the prevalence of left-
handedness in the population [15]. For example in China,
there is a strong social pressure for right-handed writing
and eating, which has drastically decreased the proportion
of left-handers for these tasks compared with other tasks
[14]. Studies show that there are 13% of left-handers in
their late twenties, and less than 1% of left-handers among
persons in their eighties [2]. This finding could be ex-
plained by the fact that the socio-cultural pressure against
left-handed people was much more pronounced in the past
than it is today, when this attitude is much more liberal.
Another possible explanation is based on the assumption
of a shortened lifespan of left-handed people [16]. The
first study that tested the possibility of social modulation
affecting behavioral lateralization in animals was the study
on chicks [17]. An ancient debate between Plato and Aris-
totle on handedness is well-known. Plato, a right-handed
Greek philosopher, argued that the hand dominance was
alearned trait, whereas Aristotle, his left-handed student,
claimed in his Metaphysics that people are either right-
handed or left-handed by nature [18].

CEREBRAL LATERALIZATION

Initially, it was thought that the entire left hemisphere was
dominant for most neurological functions and that the
right hemisphere was subdominant [19]. This standpoint
was based on the first series of studies revealing that le-
sions in the left hemisphere were responsible for the im-
pairment of such an important and visible task such as
speech [1]. In the following phases of the research it was
observed that the right hemisphere could be dominant in
left-handers. Speech and laterality movement are noted
as a whole and are determined by each other. In addi-
tion, where a predominance of hand and speech appears,
the dominance for all other functions of the brain is also
expected [2]. The asymmetry of brain organization was
confirmed in rats [20], chimpanzees [21], dogs [22], and
birds [23, 24]. It was even found among some fishes [17]
and lizards [25]. Inconsistent asymmetry of brain orga-
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nization was found in cats [26]. Chimpanzees also show
left-sided enlargement in two cortical areas homologous
to the main language areas in humans, i.e. in Broca’s and
in Wernicke’s area. Even chimpanzees and dogs, as well as
many other species can learn to respond to simple spo-
ken instructions, but cannot produce anything resembling
human speech [4]. After Broca’s investigations, interest
flagged for a while, but was revived a century later, in the
1960s, with the study of a patients who had undergone
split-brain surgery, in which the main commissures con-
necting the two hemispheres were cut as a means of con-
trolling intractable epilepsy [4]. Testing of each discon-
nected hemisphere again revealed that the left hemisphere
is specialized for language and the right hemisphere for
emotional and nonverbal functions [4]. This work won
Roger W. Sperry the Nobel Prize for Physiology and Medi-
cine in 1981. Evidence that the right hemisphere was more
specialized for perception and emotion also led to specula-
tion, some of it far-fetched, about the complementary roles
of the two sides of the brain in maintaining psychological
equilibrium [4].

Until the 1960s it was believed that the functional asym-
metry is an exclusive characteristic of the human species.
However, studies have shown that canaries stop singing
as a consequence of lesions only in the left hemisphere
[23]. Left-hemisphere dominance for vocalization has
been shown in mice and frogs, and may well relate to the
leftward dominance for speech - although language itself
is unique to humans and is not necessarily vocal, as sign
languages remind us [4]. Sherman and collaborators have
shown the asymmetry in the rat cerebral hemispheres, or
other functional asymmetry, such as the position of their
tail and their activities in the open air [27]. In the house
mouse, the ultrasonic calls emitted by young mice to evoke
maternal caring behavior are preferentially recognized by
the left hemisphere [28].

Some progress in the study of cerebral dominance was
achieved in the second half of the 20th century by the
introduction of non-invasive techniques that are now com-
monly applied, such as the functional transcranial Doppler
sonography and functional magnetic resonance imaging.
Functional transcranial Doppler sonography measures ce-
rebral blood flow in accordance with the neuronal activity
in the anterior, middle, and posterior cerebral arteries [2].
This method continuously registers blood flow in accor-
dance with brain activity, provides an excellent temporal
resolution compared to other neuroimaging techniques,
and is simple for use. It is applicable for patients with
whom good cooperation cannot be established, as well as
for children. This method has shed light on the organiza-
tion of the hemisphere itself, within the cognitive, motor
and sensory function in adults and children [29]. Post-
mortem studies were carried out and have shown an initial
substrate for functional asymmetry [30]. It is interesting to
mention that several of the gross anatomic asymmetries in
both fetal and mature human brain were demonstrated in
the fossil sculls of our ancestors [19]. Scientists have shown
that planum temporale, a triangular area situated on the
superior temporal gyrus, represents a structural marker

for asymmetry of the cerebral hemisphere, and believe that
their study will contribute to a better understanding of
the origin of lateralization [31]. Neurochemicals as well as
structural asymmetry must be taken into account if one is
to understand lateral differences in function [31].

ORIGINS AND ASSOCIATION BETWEEN HAND
DOMINANCE AND CEREBRAL LATERALIZATION

The simplest theory of lateralization, which is widely
accepted, is that patterns of asymmetry are strongly de-
termined genetically. It is well-known that the left hemi-
sphere of the brain is typically dominant for speech and
motor activity, while the right hemisphere is responsible
for the artistic aptitude, spatial orientation, attention, and
many aspects of emotional life [19]. According to this, the
patterns of anatomical, biochemical, and functional asym-
metry of brain organization in humans, as in the animal
kingdom, are strictly genetically determined [19]. Two
left-handed parents produce the highest proportion of
left-handed children, i.e. approximately 30-40% [32]. The
incidence of left-handedness is higher when the mother is
left-handed and the father is not, than when the father is
left-handed and the mother is not [17]. One of the most
influential and widely cited genetic models was called the
Right Shift Theory or Theory Shift to the Right by Marian
Annett [33]. One of the key settings of Annett’s theory is
the distribution of the manual dexterity between the left
and the right hand. In the world of other primates and
lower animal species, the distribution is in the form of a
normal curve. Simply put, chimpanzees, cats, birds, etc. are
equally skilled with both left and right extremities, which
are equally frequently used. The distribution is normal
and identical to Homo sapiens, except that it is “moved” to
the right (right shift). That distribution shift to the right is
genetically coded, and the specific gene responsible (the
so-called Right Shift Gene) was not destined to produce
the dominance of the right hand, but to induce a specific
cerebral asymmetry, i.e. to induce a neurological speech
center in the left cerebral hemisphere during the earliest
stages of development. As a result, the right hand appears
as dominant in relation to the left [33]. If left-handed-
ness were purely genetically caused, both identical twins
would have identical dominant handedness. Studies have
reported that left-handedness occurs in only 76% of twins
[34]. Therefore, large studies with better genome coverage
are needed to clearly identify the genes involved in the
relative hand skills and hand preferences [14]. This may
either suggest that the specific deviations, such as the twin,
sex, and maternal effects, may be best explained by the
environmental factors, as suggested in the literature [17].
The associations between left-handedness and various
health problems have often led to a distinction between
the pathological left-handedness, which would arise from
developmental stresses, and the familial left-handedness
which would be due to genotype [35]. This hypothesis
considered that some people are left-handed because
they have suffered different types of pathology. The in-
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creased proportion of lefthanders in clinical populations
with central nervous system disorders (e.g. schizophrenia,
epilepsy, mental retardation or learning disabilities) can be
explained by the claim that early brain insult may cause the
individual to switch to the opposite hand for unimanual
activities [36].

The modification of dominance by intrauterine en-
vironmental changes increases diversity to a far greater
extent than a rigid genetic mechanism would allow [19].
Geschwind and Galaburda [19] pointed out that “the lat-
eralization is a central topic in biology and medicine, not
simply a secret interest in a small number of researchers”
If living beings were genetically predestined to be right-
handed, then left-handedness, as some believe, may be
considered the failure to be right-handed. Scientists have
tried to explain what type of development mistakes have
been made. They suggested the possible factors that lead
to developmental abnormalities and irregular, or “anoma-
lous” brain dominance; the anomaly is considered to be
everything that does not fit the majority and different from
the usual standards [19]. Particular attention was paid to
the intrauterine environment and factors acting during
intrauterine development. In the womb, male and female
fetuses share the same maternal and placental hormones.
It has been found that sex hormones, such as testosterone,
may affect the proliferation and migration of neurons in
the brain of the fetus in the critical periods of the devel-
opment, by acting on the appropriate hormone receptors
and enzymes [19]. Testosterone receptors have been iden-
tified in the nerves and other tissues in the body. In ex-
perimental studies, plasma testosterone in male rat fetuses
increases rapidly when mother is exposed to stress [19]. A
sudden increase in the level of testosterone in the womb
under the influence of stress, combined with an additional
testosterone from the testicles, can cause a slow and ir-
regular development particularly of the left hemisphere,
because it develops more slowly than the right [19]. This
may be one of the explanations why left-handed people are
more frequent in men. It is proposed that left-handedness
in females can be associated with increased sensitivity of
testosterone receptors, but with elevated levels of this
hormone in utero [19]. This model has also undergone
numerous criticisms [37].

The birth-stress model is the most controversial ex-
planation for the origin of left-handedness [38]. This
model radicalized previous interpretation of pathologi-
cal left-handedness, noting that each case of non-right-
handedness is pathological. According to this, non-right-
handedness originates from stress at birth, primarily in
the firstborn child and in fourth and subsequent births;
according to this model, all types of non-right-handedness
can be considered pathological side-effect of this stress
[38]. This finding is supported by the higher incidence of
left-handedness in twins compared with singletons, simply
because twins may be more exposed to birth stress [17].

Some studies have shown that the energy that the brain
of the male fetus receives during exposure to ultrasound
can affect the migration of neurons and consequently
produces anomalous cerebral dominance [39]. One study

also confirmed the association between exposure to ul-
trasound in pregnant mothers and later left-handedness
in boys [40].

It could also be interesting and easy to study the effects
of pregnancy during different seasons and under differing
conditions of light, temperatures, and other variables [2].
There are studies that have examined the effect of light
on bird eggs and later development of behavioral lateral-
ization [17]. Research in Serbia has shown that maternal
cigarette smoking during pregnancy and APGAR score
less than 7 at birth were significant risk factors for left-
handedness [41].

Handedness and cerebral asymmetries are detectable
even in the fetus. In photographs of the brains of 16-week-
old fetuses one can observe the typical asymmetry similar
to the adult brains [4]. A new study shows a leftward asym-
metry of the choroid plexus in two thirds of first-trimester
human fetuses. This is the earliest brain asymmetry so far
identified and may be a precursor to other asymmetries,
including that of the temporal planum, which is evident
from the 31st week of gestation [4]. Ultrasound record-
ings have shown that by the 10th week of gestation, the
majority of fetuses move the right arm more than the
left, and from the 15th week, most suck the right thumb
rather than the left - an asymmetry strongly predictive
of later handedness [4]. Although these data suggest that
predispositions for handedness are already present early
in ontogeny, they do not exclude a role for environmental
factors affecting lateralization later in life [17]. Since both
hand preference and language asymmetries are expressed
very early, even before birth, a systematic comparison of
the very early development of both behavioral traits is
needed to understand this relationship. At present, such
data are clearly lacking. Fagard [42] concludes that this
evidence favors the view that the two asymmetries develop
relatively independently.

It has long been thought that speech and language in a
broader sense are inseparably linked to the dominance of
the hand, but this relationship was never simple and it is
not easily explained [1]. Just to illustrate the complexity of
these relations it should be said that while almost all (98%)
right-handed persons have speech center located in the left
hemisphere, which is a fact established in the second half
of the 19th century, the vast majority (70%) of left-hand-
ed persons also have speech center located in the same
hemisphere [43]. Nevertheless, there are also cases with
bilaterally positioned speech center. The latter are almost
exclusively left-handed individuals, and very rarely right-
handed [43]. Some authors believe that about 30% of left-
handers have the speech center in the right hemisphere,
or that it extends through both brain hemispheres [44].
Recent studies suggest that neuropsychological substrate
for lateralization of speech and hand dominance may not
be the same and that there is an independent influence
on the development of each of these dominations, which
confirms several new genetic and neurological studies [45,
46]. Unfortunately, in animals even less is known about
typical development and to what extent early manipula-
tions still exert their effect in adulthood. Such long-term
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studies take time, but are very relevant for further progress
in the field [46].

CONCLUSION

In general, the relationships between hand dominance
and brain structure and function remain far from clear.
For a long time, lateralization was considered unique to
humans, but recently it has become clear that lateralization
is a fundamental characteristic of the organization of brain
and behavior in all vertebrates. Animal models open new
and exciting insight into the function and evolution and
provide the opportunity to experimentally study the causes
and consequences of lateralization. It has been questioned
to what extent lateralization in humans and other verte-
brates may be comparable. It is likely that humans may
have species-specific adaptations in their lateralized be-
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Natepanu3oBaHOCT XuUBUX 6Mha, AOMUHAHTHOCT pyKe U LepebpanHa

natepanusaumja

Carba MunenkoBuh', KatapuHa MayHosuh', Qywinua KounjaHunh?

'YHuBep3uteT y Beorpapy, MeamumHcku Gakyntet, IHCTUTYT 3a XurujeHy ca MegnumHCKom ekonorujom, beorpag, Cpbuja;
2KnuHnukn yeHTap Cpbuje, KnuHuka 3a ruHekonorujy 1 akywepctso, beorpag, Cpbuja

KPATAK CAZIP?KAJ

JlaTepanu3oBaHocT xu1BMx 6rha fo AaHac je peHomeH Koju je
roTOBO MUTOJIOWKY HencTpaxeH. HayuHnum cy gokasanu ga
naTepann3oBaHOCT HUje UCKIbYYMBO KapaKTepUCTUKa JbyAcKe
BpcTe. MicTpaxunBarba y MONeKynapHoj 6ronoruju, CTpyktypu
npoTerHa, MObUNHOCTU 6aKTepyja 1 UHTPaLIeNynapHOj OpraHun-
3aLujy KO umnwvjaTa noKasyjy 3HauajHy 1 yHUBep3anHy npupo-
Ly NaTepann3oBaHOCTM Y XMBUM cucTeMmMa. JoMMHaHTHa na-
Tepanun3oBaHOCT Nogpa3ymeBa nojaBy Boaeher ekcTpemnTeTa,
nnn Boaeher uyna TOKOM 06aBsbatba CIIOKEHUX NCUXOMOTOP-
HUX aKTUBHOCTU. [JOMUHAHTHOCT pyKe ce 06U4HO AeduHULLe
Kao Texra fja ce KOPUCTY jeAHa pyKa pajuje Hero apyra 3a
obaB/batbe BehrHe akTYBHOCTU 1 OBO Ce CMaTpa Hajouurnes-
HUjUM NpUMepoM LiepebpanHe AOMUHaLNje 1 NCKIbYUYMBOM
KapaKTepucT1KoM Jbyacke BpcTe. MehyTum, noctoje usyseum

pumsbeH « Received: 09/11/2015

PeBusuja « Revision: 02/02/16

1 KOA Apyrvx BpcTa. JoMMHaHTHa pyKa je y CTaky Aa obaBsba
CNTOXKEHMje N CYyNTUIIHWje MaHyenHe aKTMBHOCTW Off HeAOMU-
HaHTHe pyKe, a oBa 61xeBMjopasHa CynepropHOCT je anco-
AYTHW pe3ynTaT fofatHe LepebpanHe nogpLuke. Acumetpuja
MoX[aHe opraHu3auuje notepheHa je Ko naLosa, WMMNaH3a,
naca, NTmua, Hekux puba u rywtepa. OgHock n3mehy gomu-
HaHTHOCTV pyKe Ca CTPyKTypaMa 1 GyHKLjama Mo3ra joLl yBeK
Cy HejacHe. JlaTepann30BaHOCT ce Ayro cMaTpasia UCK/bYYMBOM
KapaKTepu1CTKOM YOBEKa, anu He Tako AaBHO MOCTaso je jacHoO
Aa je natepann30BaHOCT OCHOBHA KapaKTepUCTUKa opraHm3a-
LiMje MO3ra 1 NMoHallakba Ko CBUX Knumeraka. OcTaje nutarbe
Yy K0joj Mepy ce natepanusaLiunja Kog jbyau 1 Apyrux KNuMera-
Ka Mo>e ynopehmsatu.

KrbyyHe peun: natepan3oBaHOCT; AOMUHAHTHOCT PyKe; Lie-
pebpanHa natepanusauyja
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SUMMARY

In 1993 the European Academy of Allergy and Clinical Immunology was the first official organization
to recognize that sublingual administration could be “promising route” for allergic desensitization. A
few years later, the World Health Organization recommended this therapy as “a viable alternative to the
injection route in adults.” The first meta-analysis showed sublingual allergen specific immunotherapy
(SLIT) effectiveness for allergic rhinitis and another study showed SLIT can actually help prevent the
development of asthma both in adults and in children. The main goal of this review article is to present
insight into the most up-to-date understanding of the clinical efficacy and safety of immunotherapy in
the treatment of pediatric patients with allergic rhinitis and asthma. A literature review was performed on
PubMed from 1990 to 2015 using the terms “asthma, “allergic rhinitis,"“children, “allergen specific immune
therapy.” Evaluating data from double-blind placebo-controlled randomized clinical trials (DB-PC-RCTs),
the clinical efficacy (assessed as the reduction of symptom score and the need of rescue medicament)
of SLIT for allergic rhinitis and allergic asthma, has been confirmed in various meta-analysis Outcomes
such as rhinoconjunctivitis score and medication scores, combined scores, quality of life, days with se-
vere symptoms, immunological endpoints, and safety parameters were all improved in the SLIT-tablet
compared with placebo group. SLIT safety has been already proven in many DB-PC-RCTs and real-life
settings. In accordance with all of the above mentioned, the goals for future trials and studies are the
development of comprehensive guidelines for clinical practice on immunotherapy, embracing all the
different potential participants. The importance of allergen immunotherapy is of special relevance in
the pediatric age, when the plasticity and modulability of the immune system are maximal, and when

preventative effects can be reasonably expected.

Keywords: allergen immunotherapy; children; asthma; allergic rhinitis

INTRODUCTION AND HISTORICAL
BACKGROUND TO SUBLINGUAL
IMMUNOTHERAPY

The first data concerning allergen immuno-
therapy (AIT) dates back to the beginning of
the 20th century when Freemen and Noon were
the first to use allergen extracts for desensitiz-
ing patients [1, 2]. Although the first clinical
trials of allergen-specific sublingual immuno-
therapy to pollen date back to the 1920s [3], it
was not used until the 1970s when interest in
the mucosal route was re-examined by a group
of German investigators who showed the clinical
efficacy of sublingual allergen specific immuno-
therapy (SLIT) in comparison with subcutane-
ous allergen specific immunotherapy (SCIT) [4].
The next step in SLIT evolution was revealed
by Scadding’s and Brostoff’s [5] double-blind
placebo-controlled trial (DB-PCT) on SLIT ef-
ficacy [5]. At the same time, a group of Italian
allergists investigated the sublingual manner of
allergen administration in order to make this
kind of therapy more available [6]. Early pa-
pers with sublingual allergen immunotherapy

demonstrated positive results, and in 1993 the
European Academy of Allergy and Clinical Im-
munology was the first official organization to
recognize that sublingual administration could
be a “promising route” for allergic desensitiza-
tion [7, 8]. A few years later, SLIT safety in adults
and children (age >5) was shown [9, 10]. Based
on eight DB-PCTs on clinical efficacy of SLIT
drops, the World Health Organization recom-
mended in 1998 that this therapy can be consid-
ered to be “a viable alternative to the injection
route in adults” [11]. A recent Cochrane review
analyzing symptoms and/or medication scores
proved the efficacy of SLIT in 49 randomized
control trials (RCTs) with 4,589 children and
adults affected by allergic rhinitis (AR) (with
or without asthma or conjunctivitis), compared
with placebo [12].

The main goal of this review article is to
present insight into the most up-to-date un-
derstanding of the clinical efficacy and safety
of immunotherapy in the treatment of pediat-
ric patients with allergic rhinitis and asthma. A
literature review was performed on PubMed up

» <«

until 2015 using MeSH terms “asthma,” “allergic
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» «

rhinitis;” “children,” “immune therapy” Additional articles
were identified by a manual search of the list of references
in the initial search.

EPIDEMIOLOGY OF ASTHMA AND RHINITIS IN SERBIA

The list of articles analyzing the prevalence and epidemi-
ology of childhood atopic diseases, mainly asthma, der-
matitis, and rhinitis, is extremely long and extensive. The
numbers varied from too low to too high mainly due to a
great heterogeneity in the methodological and statistical
background. However, the International Study of Asthma
and Allergies Phase Three has valuable influence, involving
98 countries worldwide and 236 Phase Three Centers - in
other words, it encompasses around 1,059,053 children of
two age groups from 236 centers in 98 countries [13, 14].
The prevalence rate of allergic rhinitis, asthma, and eczema
in Serbia has been investigated as a part of the Interna-
tional Study of Asthma and Allergies Phase Three. The
survey was conducted in five regional centers with differ-
ent geographical and urban characteristics. Around 14,000
children were enrolled, aged six to seven years and 13-14
years. Prevalence rate of asthma has been 6.59% in the six
to seven years age group, and 5.36% in the 13-14 years age
group. Prevalence of allergic rhinitis has been 7.17% in six
to seven years age group, and 14.89% in the 13-14 years
age group. In total, we found asthma in 5.91%, rhinitis in
11.46%, and eczema in 14.27% of the children [15].

CLINICAL EFFICACY

Evaluating data from DB-PC-RCTs, the clinical efficacy
(assessed as the reduction of symptom score and the need
of rescue medicament) of SLIT for allergic rhinitis and al-
lergic asthma has been confirmed in various meta-analyses
(Tables 1 and 2) [12, 16-19].

However, significant clinical and methodological het-
erogeneity was shown among studies and some issues are
still a matter of debate. Recently, a study by Nelson et al.

Table 1. Comparison between SLIT studies

[20], in addition to confirming clinical efficacy of SLIT in
reducing nasal and ocular symptoms and the use of rescue
medications, also observed no differences in clinical effica-
cy in mono- and poly-sensitized patients. The effect of dis-
ease modification of an SQ-standardized grass SLIT-tablet
two years after three years of treatment has been shown
in a randomized trial in patients with moderate-to-severe
grass pollen induced rhinoconjunctivitis. Outcomes such
as rhinoconjunctivitis score and medication scores, com-
bined scores, quality of life, days with severe symptoms,
immunological endpoints, and safety parameters were all
improved in the SLIT-tablet, compared with placebo group
[21]. Results from a 15-year-long prospective study by
Marogna et al. [22] show that long-lasting effects of SLIT
are in direct correlation with the treatment’s duration. An-
alyzing 59 adult patients on SLIT, the authors concluded
that four years of SLIT treatment is optimal to achieve long
lasting effects. Duration of five years or more adds only
non-additional benefits [22]. The SLIT approach in very
young children has raised skepticism concerning the use
of soluble allergen drops in an age group that cannot suf-
ticiently hold sublingual allergen long enough under the
tongue to deliver allergens to mucosal immune cells [23].
The current study might provide evidence that preventive
SLIT over a treatment period of one to two years would de-
liver enough allergen as to mediate immunologic changes
[24]. Nevertheless, optimizing allergen dosing and treat-
ment duration for the use of preventive immunotherapy
(sublingual or subcutaneous) in very young children is one
of the main questions to be solved. Overall, the current
pilot study underlines that the approach of immunomodu-
lation by preventive allergen-specific immunotherapy in
early infancy is feasible, and larger studies should delineate
more details of optimal application modalities [25]. Litera-
ture data showed that SLIT can prevent the development
of new sensitization, comparing with the standard phar-
macotherapy, even six years after cessation of the treat-
ment [26]. A study of sublingual immunotherapy done
by Malling et al. [27] showed that the allergen used for
immunotherapy is historically the predominant cause of
symptoms, the beneficial effect of SLIT in polysensitized

Symptom scores Reference Study population Studies (N) | Active participants (n) | Placebo (n) Heterogeneity (I?)
Rhinitis Wilson D, 2003 Adults and children 21 484 475 73%
Rhinitis Penagos M, 2006 | Children 10 245 239 81%
Rhinitis Radulovi¢ S, 2011 | Adults and children 49 2,333 2,256 81%
Asthma Calamita Z, 2006 | Adults and children 9 150 153 64%
Asthma Penagos M, 2008 | Children 9 232 209 94%

Heterogeneity (1?) = 0-40%: might not be significant; 30-60%: may represent moderate heterogeneity; 50-90%: may represent substantial heterogeneity;
75-100%: considerable heterogeneity

Table 2. Medication score

Medication scores | Reference Study population Studies (N) | Active participants (n) | Placebo (n) Heterogeneity (I?)
Rhinitis Wilson D, 2003 Adults and children 17 405 398 44%
Rhinitis Penagos M, 2006 | Children 7 141 138 86%
Rhinitis Radulovi¢ S, 2011 | Adults and children 38 1,737 1,642 50%
Asthma Calamita Z, 2006 | Adults and children 132 122 92%
Asthma Penagos M, 2008 | Children 192 174 95%
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participants is similar to that observed for monosensitized
patients. This is of importance particularly in patients with
respiratory allergies [27].

In the pediatric age range, allergic diseases represent a
special problem, with specific aspects, that include their
possible evolution (allergic march) [28-30], the problems
related to the long-term pharmacotherapy [31], the compli-
ance (which is in charge of caregivers), and the objective
difficulties in correctly deliver inhaled drugs. In addition,
the quality of life of the children themselves and of their par-
ents (drug treatment, emergency unit visits, impaired school
performance and absenteeism), is usually affected [32, 33].

On the other side, quality of life in children with asthma
revealed poor score only for physical activities in children,
while very poor score for parents and very high level of
anxiety related to their children’s asthma [34].

Many clinical trials and meta-analyses have convinc-
ingly demonstrated that AIT is effective in reducing symp-
toms and drug consumption, with a consequent improve-
ment of the overall quality of life [35].

CLINICAL INDICATIONS

Recommendations from various allergy organizations to
minimize risk and improve efficacy suggest the following
considerations for initiating immunotherapy: 1) demon-
strating the presence of IgE-mediated disease - atopic
constitution in early childhood; 2) documentation that
specific sensitivity is involved in symptoms - positive in
vivo tests on aeroallergens and in vitro tests minimum
class three on aeroallergens; 3) documentation of the se-
verity and duration of symptoms of allergic rhinitis and
asthma [7]. The first dose should be taken in the presence
of a doctor (observation period of 30-60 minutes). In this
way, patients are reassured about the safety of SLIT, their
follow-up can be organized, and compliance structured.
SLIT drops or tablets are recommended to be taken usually
for three years as continuous treatment during the year or
pre- and co-seasonal treatment.

SAFETY OF SLIT IN ALLERGIC CHILDREN

SLIT safety has been already proven in many DB-PC-RCTs
and real-life settings [36].

Life-threatening and non-life-threatening severe sys-
temic adverse events (SAEs) related to SLIT for allergic
asthma, allergic rhinitis, or allergic rhino-conjunctivitis
involving pediatric population are very rare even in DB-
PC-RCTs. The prevalence of SAE was lower than 20%,
whereas the prevalence of severe SAEs was between 1%
and 2%, with only one study reported epinephrine use
[37-39]. In real-life settings, most of the systemic reac-
tions reported by post-marketing surveys were mild and
resolved spontaneously without any treatment [40-45].
Potential risk factors for systemic adverse reactions are
still confusing. Concerning the vaccine-related risk factors,
the most relevant are the use of non-standardized extracts,

administration of products containing a mixture of many
allergens, and overdosing [46]. On the other side, cardio-
vascular diseases and long-term therapy with non-cardio
selective beta-blockers, as well as uncontrolled asthma,
oral lesions, and infections can be marked as potential trig-
gers of SAEs related to the patient [47, 48].

The most common SLIT-related local adverse events
include oropharyngeal signs and symptoms and gastroin-
testinal reactions with great variability of their prevalence,
rated between 50% and 85% [49, 50, 51].

ORAL TOLERANCE

The immunological effects of SCIT have already been
described in a great number of studies. Nevertheless, the
questions on SLIT immune modulatory effects are strongly
debated. It is well known that SLIT affects both humoral
and cell-mediated immune responses. Concerning the al-
lergen specific IgG4, it is proven that SLIT increases its
level, although this effect is less intensive comparing with
SCIT. The most important immunological effects of SLIT
are reduction in mucosal infiltration by effector cells (neu-
trophils and eosinophils), increase in allergen-specific IL-
10 production, and modulation in Th1 and Treg activity
in the oral mucosa. The oral mucosa is described as a site
of natural immune tolerance induction. Antigen present-
ing cells (APCs) in the oral mucosa were suggested to be
the main actors for the modulation of IL-10 and TGF-f-
secreting Tregs observed following sublingual immuno-
therapy. After allergen uptake by specialized APCs in the
oral mucosa, they migrate to regional lymph nodes. These
professional APCs are characterized by the expression of
high levels of MHCclass I and II, costimulatory molecules
such as CD40, CD80, CD86, and high levels of the IgE
receptor FceRI. As mentioned before, these cells are able
to release IL-10 in a TLR4-dependent manner and induce
T-cells with a regulatory phenotype in vitro, after contact
with allergen [52, 53].

FUTURE PERSPECTIVES

Despite a great amount of DB-PC-RCTs and meta-anal-
yses, there are no official guidelines on clinical practice
on SLIT. In real life, detailed investigations (that have to
be performed before the decision on immunotherapy) in
children of preschool age are difficult due to poor coop-
eration of a child and its parents. Secondly, the lack of
information and standardized protocols on allergen-spe-
cific immunotherapy among pediatricians, allergologists,
and all relevant subspecialties make this situation even
more complicated. As there is great interest for this kind
of treatment, European Academy of Allergy and Clinical
Immunology has launched a new project on Guidelines
for Clinical Practice on Allergen-Specific Immunotherapy.
The main goals for future trials and studies are the devel-
opment of comprehensive guidelines for clinical practice
on immunotherapy, embracing all the different potential
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participants (i.e. clinicians, immunologists, GPs, allergen
technologists, industry research department representa-
tives, regulatory bodies, allied health representatives, and
patient organizations) [54].

CONCLUSION

Subcutaneous immunotherapy (SCIT), which remained
the only administration route for several decades, is effec-
tive and safe when properly prescribed and administered,
but remote risk of severe side effects is present. For this
reason, the international guidelines consider the age below
tive years a relative contraindication to SCIT. In contrast,
SLIT seems to be safe and is presently considered as a vi-
able alternative option for traditional subcutaneous route.
In addition to the safety profile, SLIT is also convenient
because no injection is needed and it can be managed at
home. Recently, a number of studies proved the efficacy of
simplified schedule (short build-up and once daily dosing)
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AKTyenHu npobnemm y cybamnHreanHoj anepreH-cneunduuHoj UMyHoTepanuju
Ko Aeue ca aCTMOM M aneprujckum pUHUTUCOM

3opuua Kuskosuh'?, eaHa Hypuh-Oununosuh®*, CHexaHa KusaHosuh’

'KnuHnyko-60nHnykn ueHtap,dp Aparvwa Muwoswuh’, Jeuja 6onHnua 3a nnyhHe 6onectn v Tybepkynosy, beorpag, Cpbuja;
2Ynusep3uret,MpuBpefHa akapemuja y Hosom Capy’; ®apmateytckn dakyntet, Hosu Cag, Cpbuja;

3Sanofi Pasteur, npeactaBHUWTBO y Beorpagy, beorpag, Cpbuja;

*YHnBep3uTeT y Kparyjesuy, OakynteT MeanmUMHCKIX Hayka, Kparyjeau, Cpbuja;
SKnuHunuku LieHTap Huw, Knuhnka 3a geyje nHtepHe 6onectu, Huw, Cpbuja

KPATAK CAZIP?KAJ

fognHe 1993. EBpONCKO yapy»ere anepronora n KNNHUYKNX
MMyHOOra NPeno3Haso je CybnvHrBanHu nNyT NpUMeHe anpere-
Ha Kao,,06ehaBajyhn” y npouiecy geceH3nbunusauyje Ha anep-
reHe. Hekonuko roguHa kacHuje CBeTcKa 3apaBCTBEHA OpraHu-
3auyja (C30) npenopyuyje oBaj BUE Tepanuje Kao,antepHatusy”
VHjeKLMOHOM NYTYy NPVMEeHe anepreHa Kof agynTHUX nauuje-
HaTa. MpBa MeTaaHanu3a nokasyje epukacHoOCT CybnmHrBanHe
anepren-crneyndnuHe nmyHotepanuje (CJINT) Kog nauujeHata
Ca aneprumjckMm pUHNTCOM, IOK je jefHa apyra cTyAuvja noTep-
auna pa CJINT moxe ycnewHo fa npeBeHrpa pa3Boj acTMe KOA
JeLe 1 ofpacvx ca aneprujckum pUHMTACOM. MaBHM Lnsb oBor
peBuvjanHor paga je Aa Npe3eHTyje HajHOBMja 3HaHa 1 CTaBOBE
Ha Temy KInHnuYKe eprKacHOCTU N CUTYPHOCTW MMYHOTepa-
nuje y neyery negmjaTpmjcknx naumnjeHaTa ca aneprujckum
PUHUTUCOM 1 acTMOM. VIcTpaxmBame je M3BpLLEHO NpeTparom
papoBa y 6azama MEDLINE n PubMed y nepuogy og 1990. go
2015. roguHe KopucTehn KibyuHe peun acTMa, aneprijcku pu-
HUTWC, fiela 1 anepreH-crneumonyHa MyHotepanuja. Beh of ne-
aujatpujckor y3pacta AUT uma noce6HO MeCTo y ieujeM y3pacTy
Kafa cy nnacTMLmMTeT U CNOCOBHOCT MoaynaLmje UMYHCKOT CUC-
TeMa MaKCMManHW 1 Kafia je onpaBAaHO OYeKMBaTy 3HavajaH

MpumrbeH « Received: 19/06/2015

PeBu3suja « Revision: 30/11/2015

npeBeHTUBHU edekaT. AHanusmpajyhn pesynate ABOCTPYKO
cneno nnauebo KOHTPONMCaHNX PaHAOMU3UPAHMX KITUHUYKNX
CTyAwja (Ha OCHOBY CMatberba CUMMTOM CKopa 1 ynoTpebe cra-
COHOCHUX NleKoBa), epukacHocT CJIMT-a je nokasaHa y BEIMKOM
6pojy MeTaaHan3a. Pesynati Kao LWTo Cy PUHOKOH]YHKTUBUTIC
CKOP, JIEK CKOP, CMMTOM-IEK CKOP, KBaIUTET XMBOTa, 6poj AaHa
ca TeLKMM CUMMTOMMMa, UMOHOJOUKM NapaMeTpy, CUFYPHOCHN
npodun 6unu cy 3HayajHo 60/bU y rpynK NaLmjeHaTa Koju cy
61nun Ha cybnmHrBanHoj anepreH-cneLneryHoj UMyHoTepanmju
Y OOHOCY Ha MmauujeHTe Koju cy 6unu Ha nnaue6y. CurypHocTt
CJIT-a je noka3aHa y 6pojHUM JBOCTPYKO CJerno niale6o KoH-
TponucaHum ctyaujama w real life ctyanjama. Y cknagy ca caum
NPETXOAHO NMOMEHYTUM, IMaBHI LibeBM Oyayhnx uctTpakmearba
Tpeba fa ce poKycrpajy Ha pa3Boj jacHWUX BOAMYA 3a KIMHUYKY
npvimeHy cybnvHreanHe anepreH-cneumdryHe MyHoTepnuje,
YKIbyuyjyhi 3Hara 1 noTeHumjane pasnanumnTix cneLmnjanicra.
AnepreH-cneundryHa UMyHoTepanuja y neamjaTpujckom ys-
pacTy je HapPOYMTO BaXHa 3aTO LUTO je NNAaCTULUTET U Moayna-
OUTET UMYHCKOT cMcTema Tafla HajBehi, Kao 11 OYEeKMBaHY Npe-
BEHTVBHU epeKTV OBe Tepanyje.

KmbyuHe peun: anepreH-cneumduyHa uMyHoTepanuja; aeua;
acTMa; aneprujckn pUHATUC

Mpuxsahen « Accepted: 07/12/2015



[penopyke 3a racTPONpPOTEKLMjY Y NPeBeHunjU
KpBapera U3 AUreCTUBHOT TPAKTA

Hemarba [lamjaHos', BnapaH BykueBuh?, Muogpar Kpctuh?, Tomuua Munocasmbesuh?,
Wewnua Jepemuh', Anekcangpa Cokuh-MunyTuHosuh?

"MHcTuTyT 32 peymatonorujy, beorpaa, Cpbuja;

2KnuHuukm ueHTap Cpbuje, KnuHuka 3a kapgrosackynapHe 6onectu, beorpag, Cpbuja;
3KnuHuukm ueHTap Cpbuje, KnuHuka 3a 6onectu gurectuBHor crctema, beorpag, Cpbuja

KPATAK CAAPXAJ

VHunpeHUa KpBapetba 13 racTpOVHTECTUHANHOT TpakTa y BehrHn nomynauwje n3Hocu oko 1 Ha 1.000
CTaHOBHWKa roguiutbe. Mpeko 65% CBrX enn3ofAa raCTPOMHTECTVHANIHOT KpBapetba NMoBe3aHo je ca yrno-
Tpebom nekoBa. Hajuelwhin y3pouHuLm KpBapetba Cy HeCTEPOUAHN aHTUMHPNIaMaTOPHY IEKOBM 1 Mane
Ao03e aueTun-canuuuiHe KucenrHe. MoptanuTeT yHyTap NpBrX Mecel, JaHa HakoH enn3ofe Kpeapera
n3HocK oKo 10-12% U Huje ce 3HauYajHO MeHao Y NOCIeAHUX AeCeT roagnHa. 360r Tora npeBeHLmja Kp-
BapeHba MMa HeCyMm B 3Hauaj. MpaBuHa cenekuuja naumjeHata, ogrosapajyhu n3bop neka, nprmeHa
HajMabux eprKacHUX J03a NOTEHLWjaHO YNLIePOreHUX JIEKOBa M MPYMeHa JiekoBa Koju MHXMOupajy
nyyetbe XenyaayHe KMCennHe NpefcTaB/bajy rnaBHe NPeBeHTMBHE Mepe KpBapera 13 racTpomnHTeC-

TUHaANHOr TpakKTa.

Krbque peun: raCTpONHTECTUHANHO KpBapeke; HeCTepOnaHN aHTVIVIHd)J'IaMaTOpHVI NEKOBU; XKenyaayHa

KNCENNHa

yBoa

VMHnupnenna KkpBapema U3 ropmer fena Au-
recTuBHOT Tpakta Kpehe ce ox 35 mo 172
(oxo 100 Hajuenrhe) Ha 100.000 cTaHOBHMKa
ropuiuse [1]. ViHnupenna Hajsehum genom
3aBJICH Of] CTAPOCTH, TAKO Jia je KOJ 0coba cTa-
pujux o 80 rogyuHa mpexo fecet myTa Beha
HETO KOJ, OHUX Koju ¢y ctapu 40 mo 60 roguna
[1]. MopTanuteT y npBux 30 JaHa HAKOH KpBa-
pema je 10-12% u y mocnenmux geceT rofuHa
je HeIpOMeeH YIPKOC 3Ha4ajHOM 10607b-
Ay VHTEH3VBHE Here KPUTUYHO 000Iennx
U ycIlexa IIpuMapHe eHI0CKOIICKe XeMOCTa3e
[2]. Hajsehu 6poj manmjenara ymupe 360r no-
roplama OCHOBHe 00/IeCTV UM yCTIes, Kapau-
OpeCIMpaTOHMX U IiepeOPOBACKYTapHUX KOM-
IUIMKaLlMja, & He Off UCKpBapema.

Y nmocnenmwe Tpu AelieHUje IEKOBY CY IIO-
crany Hajuemhy yspok kpBapemwa u3 ['T-a
U Y3POKYjy IIpeKo 65% cBuX Kpapehux enm-
3o0ma [3, 4, 5]. Oko 30% enmusopa KpBaperma
mocienuua je ynorpede Manux fosa (75-100
mg) aleTua-canunuate Kucenute (ASA).
Hecrepounuu antunndraMaTopHy 1€KOBU
(HCAWJI) Ha fpyroM Cy MeCTy ¥ OATOBOPHM
cy 3a 18% cBux ennsopa Kppapemwa. Ca 1o 5%
y etnonoruju kpapema n3 ['MT-a ydecTByjy
Opa/IHM aHTMKOATY/IAaHCH, TITYKOPTUKOUIN 1
Ce/IeKTVMBHY MHXVOUTOPU IIpey3yMama cepo-
tonuHa (SSRI) [1-4] (Tabena 1). VicroBpemeHo
IIPOMCYBaEb-E BUIIe OTEHIVjaTHO yILepore-
HUX JIEKOBA JIe/Tyje CMHePIMCTUYKY Ha I0jaBy
KpBapema. Hajuerthe ce npy engockonmju Koz
TalyjeHara ca KppapembeM IMjarHOCTUKY]Y By~
OfleHaTHM M TaCTPUYHU YIKYC, 2 IOTOM €po-
3VBHU I'aCTPUTHUC, LYOLEHUTHUC U e30parntmc

[6]. JIe3uje cy yrIiaBHOM MY/ITUIUIE U 3aXBaTajy
BHIIIe OpraHa AUTeCTUBHOT Ty6yca, ILTO OTe-
’KaBa eHJOCKOIICKO VMJIM XMPYPIIKO JIederbe.
HCAWII un ASA cy cHa)KHU aHaNTeTUIIN, TAKO
7ia je KpBapeme Y3pOKOBAaHO OBMM JIEKOBMMa
IIOZIMYKIIO, jep ce jaB/ba 6e3 IpeTXORHOT 601a.

[TpenusHy eNyeMUOIOIIKM ITOAALIN O AV-
reCTMBHOM KpBapewy y Cpouju Hucy nocryi-
HI, aJIV C€ MOYKe CMATpaTy Jia HaIll TTAIVjeH TN
Ierne CynOMHY cTaHOBHMKa 3anajgHe EBporne.
Axo ce y3Me y 063up na y Cpbuju XMBI OKO
7,5 MUIVIOHA CTAaHOBHMKA, TOAVIIbE KPBApU
oko 8.000 /pypu, a 750 /byau roguiime yMmpe
360r KpBapema y3pokoBaHux nekoBuma! Ot-

Ta6ena 1. JlekoBu Hajuewhn y3pouHMLM KpBapera u3
ropk X NapThja AUreCTMBHOT TPaKTa

Table 1. Drugs involved in upper gastrointestinal bleed-
ing

JNlekoBu YuecTtanocT (%)
Drugs Frequency (%)
ACK

ASA 30.8
HCAUN

NSAIDs 18.1

SSRI 6.0

OAK

OAC 5.2
KopTtukoctepounan 42
Corticosteroids ’
Knonnporpen 33
Clopidogrel ’

ASA + Knonngorpen 16

ASA + Clopidogrel ’

ACK - auetuncanuumnHa kucenmia; HCAWUJ - HecTepongHn
aHTUMHONaMaTopHW NekoBu; SSRI — ceneKkTUBHY MHXUGUTOPYN
NMOHOBHOT Npey3nmaha cepotoHnHa; OAK — opanHmn
aHTUKoarynaHem

ASA - acetylsalicylic acid; NSAIDs - nonsteroidal anti-

inflammatory drugs; SSRI - selective serotonin reuptake
inhibitors; OAC - oral anticoagulants

Correspondence to:

Ivica JEREMIC

Institut za reumatologiju
Resavska 69

11000 Beograd

Srbija
ivicaje@yahoo.com



352

OamjaHoB H. n cap. lNpenopyke 3a racTponpoTeKkuujy y NpeBeHLnjy KpBapema 13 AUreCTMBHOr TPaKTa

IpWINKe YICTU 6pOj /by yMpe TofyIIbe y caobpahajanm
Hecpehama y Cp6uju. 3aTo je HeonxofHa XMTHA aKIyja
npodecnoHanana y 34paBCTBEHOM CUCTEMY U Jp)KaBe.
3Hadvaj 0BaKO BE/MKOT, OIIIITET MPO6IIeMa je TIOTIeHheH Y
CTPY4YHO] jaBHOCTU U LIEJIOM JIPYLITBY.

Iocnepmyx feLieHnja Cy y Im/by TacTpOIPOTEKIMje OC-
MUIL/bEHE CTPaTeruje Koje Cy CMarbIJie, a/lii HUCY IOTIIYHO
eNVMMHIICATIe PUSUK Off KpBapema. [locToje Beoma jacHn
Hay4YHM) JIOKas) Jla IPUBPKEHOCT racTPONIPOTEKIUjI
IBOCTPYKO yMalbyje PUSHK Off KpBaperbha y PeaTHOM KIBO-
Ty [7]. TacTponpoTeKiyja Mopa Jia ce IpUMerbyje OHOMIMKO
IYTO KOJIMKO C€ y3MMa Y/ILiepOreHN JIeK, jep IPeKn, rac-
TpornpoTeKiyje moBehaBa pusuk 3a KpBapemwe 3a 45% [4].

IMocToju Benuky jas n3mehy o6mba HaydHNX flOKasa u
peanHor xuBoTa [1-4, 7]. Camo 22% manyjeHata cTapyjux
of, 65 rogyHa KopucTy ractponpoteknujy. HeamexBatHa
3aIUTUTA MaLjeHaTa IOC/IEANIIA je YMIbeHNIe 1A HIA JIEKapH,
a HY TAIVjEHTY HYCY OBO/bHO eIyKOBaHM Y OBOj OOTacTuL.

ALUETUN-CATMUUITHA KUCEJTUHA (ASA) Y MAJTUM
AO3AMA (75-100 mg)

bpoj manujenara Koje je MOTpe6HO IEINTI MaZIOM JO30M
ASA (NNH) pa 6u ce n3a3aBajo jefHO KpBaperbe Bapupa
of 270 o 833 [8]. OrpomaH 6poj /by CBaKOJHEBHO Y31 -
Ma ASA, xoju je Hajuemrhu yspok kpBapema u3 I'MT-a, ipe
cBera 360T BeJIMKOT allcoMyTHOT 6poja maiyjeHara Koju
y3uMajy nex [8]. Ilybepusosanu o6y ASA u obnuim
Koju ce ocro6abajy y TaHKOM IipeBy He CMambyjy 3Ha4ajHO
y4ecTanocT KpBapema, a MHOTO Cy CKyIUbu [9].
dakTopu pUsMKa 3a KpBapeme Koj IaliyjeHara Koju Cy
Ha XpOHMYHOj Tepanuju ca ASA cy [9]:
« aHaMHe3a y/IKycHe 60/1ecTu
« aHaMHe3a IIPeTXONHOT KpBapema U3 AUTeCTVBHOT
TpaKTa
* ICTOBPEMEHO y3VMIMame APYIUX aHTUATPeranyoHnX
JIeKoBa, opanHuX aHTUKoarynaHaca (OAK), riuko-
xopTuxoupa, HCAWII nnu SSRI
AKo cy IIpucyTHa HajMame JBa Off TpU Jo/IeHaBeleHa
dakropa:
a. crapocT npeko 60 roguHa
6. ompaHuje AMjarHOCTUKOBaHA YCIEIICHja
B. OfpaHMje AVjarHOCTMKOBaHa pedryKkcHa 6omecT
jenmaka

3a cajia ce He IIpeTIOpPy4Yyje Py TMHCKO TeCTUpambe 1 Jie-
vyemwe H. pylori naexuuje ko cBux 6yayhux kopucHnka
ASA, Beh camMo Koy OHUX KOjU VIMajy OffpaHMje TO3UTUBHY
aHaMHe3y ynkycHe 6omectu [10]. Tectupame Tpeba fa
6yme caMo M3AMCajHUM TeCTOM MU eHIOCKOIMjOM.

MUHUMAJTHA 1 ONTUMAJTHA NPEMOPYKA 3A
FTACTPOIMPOTEKLINJY Y TOKY ASA TEPAIMWUJE

Tactponporexuyujy Tpeda ga foOujy marujeHTn:
OnrumanHa npenopyka
o CBu ca 6ap jeguuM GpakTopoM prsuKa

MunumasnHa npenopyka

« CBM KOj¥ Cy MMM YIKyC niy KpBapemwe n3 [VT-a

» CB1 ca fiBa (haxTopa pusukKa

3a racTpOINpOTEKINjy Ce KOPUCTE VICK/bYINBO JTIEKOBI
u3 rpyue PPI (6nmokaTopy IPOTOHCKE IIyMIIe): OMeIIpasor,
HaHTOIPAa30]I, TAHCOIPA30]I, ECOMENPa3oI M pabenpasot.
OHnu ce fajy y jenHOj jyTapb0j J03M I071a caTa Ipe 10pyd-
Ka (20 mg oMenpa3ona, TaHTOIIPa3ojIa ¥ eCOMENpasona,
OfIHOCHO 15 mg maHconpasona). Y oBoj MHAMKaImju ¢y H2
6nokatopu (paHUTUAUH, GaMoTUANH) MHbepyopHu [11].

TacTpomporex1yja ce y3uMa OHOMMKO AYTO KOIMKO Ce
ysuma ASA.

Ca racTpoIpOTeKIMjoM ce He CMe IPeKVATH, jep IeHO
yKupame fpamMatiyHo nosehasa pusuk o Kpapema. bes-
6enoHOCHN Tpodu AyroTpajHe mpuMere PPI je moBobaH
Y KOPUCT [a/IeKo HaZiMallyje IOTEeHLIMjaTHU PUSUK O IbH-
X0Be #yroTpajHe ynorpebe [11]. PPI 3Ha4ajHO CMamwyjy 1
Kap/IMOBacKyJapHU MOPTaIUTeT KOJ, KopucHuKa ASA, ¢
0631poM Ha TO Jia cKopo 20% mHanujeHara ofd1ja Tepamujy
ca ASA 36or gucriencuje, a sogarak PPl mopehaBa agxepeH-
1y 3a Tepanujy ASA-om 3a Buiie off 5%, ITO JOMPUHOCK
CMamberby KapAoBacKy/TapHOT MOPTa/INTeTa.

Jleyewe HexpBapeher yIKyca Ko maiyjeHara Koju cy
Ha Tepanuju ASA-oM He 3axTeBa IpeKuy ysumama ASA-e.
Tpeba oppunauparu PPl 'y jyrapioj u y BeuepHoj fo3u 14
IaHa U ja/be TPajHO HACTaBUTH CAMO €2 jyTAPEHOM JO30M.

Y Toky Tepanuje kpBapeher ynkyca usaspanor ASA-
oM, Tepanuja ASA-oM ce He cMe IPeKUaTy y>Ke Off IIeT
IaHa, jep To 3HayajHO noBehaBa MopTamureT. TecTnpame
Ha H. pylori u epapuxanuja nndexiyje cy ob6asesun. Kox
H. pylori HeraTuBHUX noTpebaH je PPI TpajHo, jep 6e3 rac-
TPOIPOTEKIMje OBY MalMjeHTV MMajy OCMOCTPYKO Behu
PU3UK 32 TOHOBHO KpBapeme [12].

ABOJHA AHTUATPETALMOHA U KOMBUHOBAHA
TEPAMWJA

Kapanosackymapue 6omectn (KBB) Bogehn cy yspox
cmptn y Cp6uju n y cery. Hajsehu seo Mmopranurera
HOC/Ieulla je aKyTHOT KOopoHapHOT cuHapoMa (ACS) u
nepebpoBackynapror uncynra (LIB/M). Hajepukacuuju
HauuH edersa ACS jecTe yrpanma CTEeHTOBA Y MH(PAPKTHY
KOPOHapHYy apTepy;jy. [IBojHa aHTHarperalnoHa Tepamnuja
(DAPT), tj. xombunanuja ASA ca KIonujorpenoM, oba-
Be3aH je [Ieo TePAINjCKMX TPOTOKO/IA Y IIW/bY ITpeBeHIMje
TpoMbo03e cTeHTa. Pu3uk o kpBapema je pehu mro je
jauy aHTUTpOMOOTIYHM edekart yeka. [TojaBa KpBapema
je BaXKaH, He3aBUCHM NTPEJUKTOP MopTanuTeTa (3,5 myTa
Bel y IpBMX TOAMHY [jaHa y CIy4ajy IojaBe KpBapema)
u fpyrux kommmkanyja ACS [13]. Oko 20-30% cBux Kp-
Bapema cy y [UIT-y, jarpajy ce xox 0,5-2,3% manumjenara
U To cy Hajuemha KpBapema Koja HICY IOBe3aHa ca Ipo-
IenypoM yrpapme crenTa. Hajuemrhe ce jaBmbajy TokoM
XOCIUTanM3auyje uan ynyrap npsux 30 gana.

dakTopy pusuka sa nojasy I'Vl kpBapema cy:

» aHaMHe3a O IoCTojamy paHujux 'V xpBapema nmn

ropyIuiie
e cTapocT 6onecHuKa nmpeko 60 rognHa
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o mpumeHa OAK, HCAWJI wim rikonpotentckux 116/
IIla anTaronucra

o CTambe IMPKYIATOPHOT III0Ka

o moTpeba 3a MHOTPOITHOM HOJPLIKOM IIMpPKYy/Ianuje

o IPUCYCTBO KoMopOuauTeTa (0y6peskHe uHCym-

nyjeHuuje u mehepxe 6onectn)

o IIyLIEEe

« mpucycrso H. pylori nudexumje

Ha ocHOBY no3HaBama OBMX IPEAMKTOpa KOHCTPYUCAH
je kankynarop [14] 3a u3pauyHaBame pusMKa 3a [0jaBy
'Vl xpBapema Kof cpuaHuX 60IecHMKa, 6eCIUIaTHO HOCTY-
maH Ha nHTepHeT-afipecu http://www.asariskcalculator.
com. [Topexn pusuka of mojaBe KpBapema, KalKyIaTop
IpopadyyHaBa ¥ KOPUCT (e(MKACHOCT Y OFHOCY Ha 6e3-
6epHoct) opf kopunrhema Manux fosa ASA y mpeBeHIUju
aTepoKCc/IepoTUYHMX forahaja.

KpBapema cy jom Behu npobnem xop, 60mecHuKa Ha
DAPT ca arpujanHom ¢pubpunamyjom (AD) 36or ob6aBese
Tia ce y TIpeBEHIMj1 eMOONMjCKIX KOMIUTMKAIINja Y3UMajy U
OAK. Mupukanyja 3a OAK ce mocTaB/ba Ha OCHOBY CKOPO-
Ba pusuka: HajnosHatuju cy CHADS2 u CHA2DS2-VASC.
Kopuutheme xankynaropa [14] oBpe nma jour Behu sHauaj.

Kop 6omecHuKa ca BUCOKMM PU3VMKOM 32 II0jaBY Kp-
Bapema BaXHO je fIa ce IPaBOBPEMEHO NOIpaBe KOPEK-
THOWIHY HAKTOPM PUSVIKA: IMPKYIATOPHM LIOK Mepama
peaHMManyje, Telka aHeMuja TpaHcdysujaMa epUTPOLI-
Ta, a Kofi 00/IeCHIKa Ha eJIeKTVIBHOM IIPOTpaMy IIepKyTaHe
kKopoHapHe uHTepBenuuje (PCI) epagukanuja H. pylori
uHpekuuje npe sanounmwama DAPT. Y ninanupawy PCI
IpolLiefiype IIPEFHOCT Ce faje CTeHTOBMMa 6e3 nexa (BMS)
360r kpahe npumene DAPT.

MUHUMAJTHA U ONTUMAJNHA MNMPEMOPYKA 3A
MPEBEHUIJY T KPBAPEHA KO MALUJEHATA
HA DAPT TEPANUIUN

o [TpoLieHNTU pU3UK KpBapemwa CBUM 60/IeCHUIIIMA KOjU -
Ma ce ITaHupa wm ce aaje DAPT, kopuirhemem ofro-
Bapajyhux ckopoBa Wiy KajkynaTopa.

o TacTponpoTekuujy Tpeda fa fobujy 6omecHnIy ca
ACS u noBehanum pusukom ox ['Vl kpBapema (>xu-
BOTHa 106 > 60 rop. 1 6110 KOju Off Tope I0OpojaHux
¢axropa pusuka). Ao je jenyHu GpakTop pr3mMKa cTa-
pocT, Huje noTpebHO naBaTn PPIL

« Kop 6onecauka ca AD u eleKTUBHOM yTPagmboM
CTeHTa, IPMMeHY CTeHTOBa ca iekoM (DES) orpanu-
YMTY CaMO Ha jacHO lepuHICaHe MHAMKaLYje (FyTa-
YKe Jie3Mje Y IPOKCUMAIHVM CeIMeHTHMa KOpOHap-
HIIX apTepuja, fujabetudapu).

o Kop 6omnecuuka ca A u enextuBHoM PCI mporjeny-
poM ca MeTamHUM cTeHTOM 6e3 eka, DAPT sa OAK
IlaBaTU TOKOM Mecell JjaHa, a motoMm HactaButu OAK
u clopidogrel. TacTpoIIpoTeKINjy faBaTH CBYMa TOKOM
IPBUX Mecel] JJaHa, a KaCHUje caMoO OHJMa ca BMUCO-
KIIM PU3MKOM 32 KpBaperbe.

« Kom 6onmecuuka ca A® n ACS, unu 6omecHUIIMMA
ca A® u enextusHoM PCI nponienypoM Koju fooujy
cTeHT ca nekoM (DES), TpojHy Tepanujy (acnupuH,

knomuporpen u OAK) maBatu y kpaheM BpeMeHCKOM
neprozy (TokoM 3-6 Mecenn), a gy>Ke (TORMHY JaHa)
CeJIeKLIMOHMCAHOj TPYIN 6OMeCHIKa ca MalVIM PU3HU-
KOM Of KpBapema. [acTponpoTex1jy o6aBesHoO ja-
BaTy CBMMA JJOK Cy Ha TPOjHOj T€paluju, a KacHuje
CaMo OHMMa Ca BUCOKVM PU3VMKOM.

JlexoBu nsbopa y npeseniyju I'Vl kpBapemwa cy MHXU-
6urtopnu npororcke mymre (PPI). [JocTa ce ayuckyTyje o
6e3b6enHoCTHU NcTOBpeMeHe pumeHe PPI ca xonuporpe-
oM [7]. HayMe, konmmporpen je mporek Kojy ce akTUBYpa
y jeTpu HOX ejCTBOM PasNMINTUX eH3UMCKNX CHCTeMa
ox kojux je CYP2C19. Behuna PPI ce takobe pasrpabyje
npexo CYP2C19 eH3MMCKOT CYCTeMa, I1a ITOCTOju Moryh-
HOCT KOMITETHIIMj€ 32 OBaj €H3MMCKU CUCTEM Ca K/IOIM-
porpenoM. Apunutet pasmnuntux PPl 3a CYP2C19 Huje
jemHax M HajBehl je 3a oMITepasort, a HellITO Mamwy 3a eCo-
MeIpa3o/. AQUMHNTET IAHTOIIPA30/1a je BeoMa MaJIl, jep ce
TOMMHAHTHO pasrpabyje mpeko ensuma CYP3A4, na ce He
OYeKyje MHXMOMIVja Ca aHTHMATPeraliOHOM aKTHBHOIIhy
knonuporpena. [Ipo6nem nnreppeaxuuje PPI ca HOBUM
AQHTUTPOMOOLIMTHIM JIeKOBMMa (IIPacyrpeioM U THKarpe-
TIopoM) UsIena fa He moctoju. Janac ce kao PPI u3bopa
koft 6onecuuka Ha DAPT npenopyuyje maHromnpason [15].
Jleyeme 6onecauka Ha DAPT ca I'Vl Tero6ama umm KpBa-
pemeM Crafa y JOMeH 3ajeTHIYKOr pajia racTpOeHTepo-
nora u kapauonora. EHgockonmja ce cMatpa 6e36egHoM
METOJIOM KO 0co6a Koje Cy XeMOAMHAMCKI CTaOuIHe.

HECTEPOUAHN AHTUNHOJIAMATOPHU NNEKOBU

HCAWIJI cy rpyna nexoBa Kojyu cMupyjy 6071, HOpManusyjy
MOBUILEHY TEMIIEPATYPY ¥ CMUPYjY 3alla/beHCKY peak-
yjy. [lenyjy cMamyjyhu akTMBHOCT eH3MMa IIMKIOOKCH -
reHasa (COX), xoje cy BaKHe 3a CUHTe3y IIpOCTaI/IaH-
[VHA, a OHM Cy HEOIIXO[HU 32 HAacTajame U OfpiKaBambe
3ama/beHCKe peakuyje. AKTUBHOIINY eH3MMa IIUKIOO0K-
curenase 1 (COX-1) cTBapajy ce mpocTarIaHANHYN 6UT-
HIU 3a perynaunjy ¢pusuonoukux GyHKIpyja opranusma
(moBehare nIpoToKa KpBYU KpO3 3UJ JUTECTUBHOT TPAKTa
U JIy4erbe CIIy3MU Koja IITUTU CTy3HULLY Off Harpusajyher
ieTIoBamba KICeyHe Y >xenyny). EH3uM nmkinookcureHasa
2 (COX-2) xaranusyje HacTaHaK IIPOCTAITIAH/IVHA, KOjU
Y4ecTBYjy y 3ala/beHCKMM peaKIijaMa U 13asuBajy Oor.
Behuna HCAWJI cmamyje aktuBHocT 1 COX-2 u COX-1
ensuMa (Hecrenmeuany HCAWJI). Ha taj Haunn HCA-
WJI mory nosehatu pusux og xpBapemwa us ['M1T-a 3a npa
mo yeTypu nyTa [16, 17]. COX-2 cenextusuu HCAWJI
(sCOX-2) nopjepnaxo fo6po cMamyjy 3anabeme u 6071
kao 1 HecenekTuBHYM HCAIJL, anu Mame pemMeTe 3alITUTY
cnysuutie ['MT-a u TMMe CMalbyjy yuecTaoCT KpBapema
u3 I'MT-a [18]. Pusux ox I'MT kpBapema ce noBehasa
YKOJIMKO je MOMY>KMBOT JIeKa YKV Y YKOJIMKO JIEK Tenyje
jade aHTHMarperanyoHo [19].

dakropu pusuKa 3a Kpsapeme u3 ['MT-a cy:

« XIBOTHO Jj06a (cTapuje ocobe nmajy Behy ckoHOCT

Ka KkpBapemy us I'/T-a)
« TOfanM o paHyjeM Kpapewy n3 [V T-a, nentimdaxkom
YAKYCY W/VWIM fUCTIeNICHja
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« ynorpe6a Bucokux fosa HCANJI
« cToBpeMeHO ysumame asa HCAWJI, nnn HCAWII
n ASA, OAK u xopTukocreponza

« H. pylori undexuuja [20, 21].

YdecranocT nojenyHux ¢pakTopa pusuKa 3a KpBapemwe
u3 I'MT-a y monynanuju ocoba koje ysumajy HCAVJI uuje
nofjefHaKa 3a cBe Qpakrope pusuka. [Tomro je ocreoap-
tputuc (OA) jenHa on Hajuemrhux 6omecty y momyia-
1uju, a obonenu BeoMa yecto ysumajy HCAWJI, moparu
0 Y4eCTaIOCTH IOjefyHMX (PaKTOpa pMU3MKa 3a KpBapemwe
u3 ['MT-a y momynanyju oBux 60mecHnKa Cy 3HauajHI. Y
y30pKy of 17.105 6onmecHuka ca OA [22], mpoueHTyanHa
y4eCcTanoCT MojefMHNX GaKTopa pU3MKa 3a KpBapewe 13
I'NT-a je 6una: crapoct >60 roguHa — 76,1%, pucnen-
cuja - 36,4%, HCAWJI + acmpun - 21,4%, Bucoka fio3a
HCAWMII - 20,3%, HCAWIJI + anTukoarymnanc - 12,6%,
HEeKOMIIIMKOBaHN yiKyc — 12,4%, HCAVJI + xopTukocTe-
poup - 7,9%, KOMIUIMKOBaHM yIKYyC — 3,3%. Y ucroj rpynmu
6onecunka ca OA, jefan ¢paxTop pusuka je umano 27,5%
6ornecHyKa, Ba GaKTopa pr3NKa UCTOBpeMeHO 37,4%, a
Tpu axTopa pusmka ucroppeMero 20,2% 6omecHuKa.
Camo 7,5% 6omnecHNKa 13 oBe TPyIIe HUje MMalo HujefaH
¢daxTop pusuka 3a Kpapemwe u3 ['MT-a, a 7,5% je umano
YeTypy Wiy Buille pakTopa pr3KKa NCTOBPEMEHO.

Ha ocHoBY yuecTanocTu 1 BpcTe dakopa pusmka 3a
kpBapeme u3 ['VIT-a, 6onecHuny ce fene y Tpu rpyrme: 60o-
JIECHUIIM ca MaJIUM PUSUKOM, OOJIECHUIY Ca YMEPEHNM U
BEJIMKVIM PU3UKOM Off KpBapema.

Manu pusmk ofi KpBapemwa uMajy 6onecHuiy 6es ro-
penoMeHyTuX pakTopa pusyKa 3a Kppapemwe u3 [MT-a.

YMepeHU pU3NK 3a KpBaperbe IMajy 6o/ecHuIy ca 6ap
jenHuM ox cnepehux daxTopa pusmka:

« cTapuju og 60 roguHa

« y3 HCAWJI ysumajy u many fosy ASA

« y3 HCAWJI ysumajy u KOpTUKOCTepoupe

* IMajy IofaTKe O KIMHIYKY VICTIO/bEHOM IIeIITUIKOM

YAKYyCy

* MIMajy ITOfJaTKe O JUCIEIICHjI

« ysumajy Benuky gosy HCANJI

« ysumajy isa HCAWII

Bucoxu pusuk 3a kpBapeme u3 I'TT-a umajy 6omecun-
11 Koju cy panuje kpsapyum n3 I T-a, wim ncroppeMeHo
ysumajy HCAWJI u OAT, unn uMajy MCTOBpeMeHO TpH
¢daxTOopa 3a yMepeHM pUSUK Off KpBapemwa [20].

OuekuBaHa y4ecTaIoCT KpBapemba 3a 60/IeCHIKe ca HU-
CKMM PU3UKOM je 1,5 KpBapema Ha 100 60mecHUK/TofuHa.

Kop 6omnecHuKa ca yMepeHUM pU3MKOM, O9eKVBaHa y4yec-
TaJIOCT KpBapema je 1,5-10 kpBaperma Ha 100 60necHuK/
TOJJIHA, 2 32 OHE Ca BEIMKUM PU3UKOM O4eKyje ce >10
KpBapema Ha 100 6oecHuK/rofuHa.

Oco6e mnabe u cpenive xxnBoTHE 106U, 6€3 dakopa
pusuKa 3a kpBapeme u3 ['VT-a cy jenuae Koje nMajy Manm
pusuk o kpBapemwa u3 [V T-a Tokom ysumamwa HCAMIL

MUHUAMYM N ONTUMYM 3ALUTUTE NALUJEHATA
KOJU Y3UMAJY HCAUN

KpBapetbe 13 aKkTMBHOT ynKyca

Axo je Helicobacter pylori (Hp) vndekiyja fokazaHa, OHfia
je epapmkanyja uHGpeKyje IpBY KOpaK, M TO YUM II0-
YHe YHOC XpaHe Ha ycTa. [Tocne epajukanmje y cknagy ca
npuxBahenom Boguunma nobpe npakce (Maastricht IV),
HacTaB/ba Ce U [j03a ofp>kaBamwa PPl y cyvajy ynkycHe
HMIIIE JKeNTyIia, 10 €HJOCKOIICK) OTBPHEHOT nstedemma.

Axo Hema Hp nndexuuje, a nocroju HCAWMJI xao ys-
POk, onpia ce caBeryje npexus HCAWJI unn sameHa He-
CeJIEKTVBHOT /TeKa ceneKTuBHUM COX-2 MHXMOUTOPOM Y3
momaBatbe IPP [23, 24].

MpeBeHUuMja pa3Boja ynKycay ToKy Tepanuje HCAUJ

ITpBu Kopax je cTparudukanyja KapauoBacKyn1apHor
(KB) - Benmuku u manu, u ractpourtectunaasor (I'M)
pUsUKa — Many, cpenmby 1 Benmuky pusuk (Tabena 2).

MuuumyMm 3amrtute cnysuute (Tabena 3) mogpasyme-
Ba IBe TPYyIe MalMjeHaTa: ako je mpouemenu I'Vl pusuk
BEJIVKY, OHJIA Y IIPEeBEHIIj! YIKyca Tpeba TeCTUpaTu u
neunity Hp nHek1ujy ako je MMa, eMMMIHUCATY IpYTe
HOTEHIVja/THO IITeTHe (aKTOpe U HOJaTU HaMamby O3y
IPP y3 Hajmamwy noTpebny mosy HCAMIJL.

Ako je ped 0 KkpBapeheM yIKyCy, MUHMMYM 3alITUTE
6uo 6u epapukanyja Hp nngexuuje axo je uma, 3abpaHa
HCAMWJI axo je moryhe, ako Huje, onpa TpajHo IPP (ako je
Moryhe HecenexTuBHy HCAWJI 3aMeHNTH CeNeKTVBHUM
COX-2 viHXUOUTOpPOM).

Onrumanza samryra crysunte (Tabema 4) moppasyme-
Ba kop Masior KB u 'Vl pusuka HajMamy 103y HajMame yiI-
LIepOTeHOT JIeKa, & KOf, CBVX OCT/IVX KaTeTOpHja, U CPEIber
U BEMKOT PU3NKA, TPAjHO y3MMatbe HajMambe 1ose PPL

Tabena 2. MpeBeHUMja yNKyca 13a3BaHOT HECTEPOVAHMM aHTUUHGIAMATOPHKM JIEKOBUMA
Table 2. Prevention of ulcus induced by nonsteroidal anti-inflammatory drugs

KapavoBackynapHu pusnk [acTponHTECTUHANHWU PU3UK
Cardiovascular risk Gastrointestinal risk
Manu Cpeamun Benukn
Low Medium High
Manun Hajmarba fo3a HajMame ynueporeHor fieka HCAUN +1nn Cox-2+ UMnN
Low Lowest dose of the safest drug NSAIDs + PPI Cox-2 + PPI
Benukn HCAUIT + 1nn HCAWT + 1NN 3abpaHa HCAW1 n Cox-2
High NSAIDs + PPI NSAIDs + PPI NSAIDs and Cox-2 prohibited

MMM - nHxnbnTopn NpoToHcKe nymne; Cox-2 — CeNeKTUBHU MHXMOUTOPU LUKIOOKCHUIeHase 2

PPI - proton pump inhibitors; Cox-2 - selective inhibitors of cyclooxygenase-2



Srp Arh Celok Lek. 2016 May-Jun;144(5-6):351-358

Ta6ena 3. MMHUMYM 3aLUTHTe Cy3HULIE TOKOM Kopuluhietba HeCTePOUAHMX aHTUMHGIAMAaTOPHX eKoBa
Table 3. Minimal gastroprotection during nonsteroidal anti-inflammatory drug use

MNpeseHuuja aKo je

EpaawnkoBatu Helicobacter pylori nHdekuwjy, ako je uma
Helicobacter pylori eradication if bacteria is present

senuku MT punsmk
Gastroprotection with

EnumuHmncatu gpyre wretHe paktope
Eliminate other adverse factors

Bleeding ulcer Eliminate other adverse factors

high risk MMM y3 Hajmatby foBosbHY fo3y HCAUIT
PPI with the smallest effective NSAID dose
Epapvkauwja Helicobacter pylori ako nma nidekumje
Helicobacter pylori eradication if bacteria is present
KpBapehu ynkyc EnvmunHucaTy gpyre wreTtHe paktope

Mpekng HCAWJI, a ako mopa fa ce y3uma, oHaa UMM ctanHo (ako moxke COX-2 ymecTo HecenekTmBHUx HCAWIT)
Discontinue NSAID, but if necessary then PPI continuously (if feasible Cox-2 instead of non-selective NSAIDs)

Ta6ena 4. OnTMyM 3aLITUTE CNY3HMLIE TOKOM KopuLhera HeCTEPOUAHNX aHTUMHPNAMaTOPHUX JlekoBa
Table 4. Optimal gastroprotection during nonsteroidal anti-inflammatory drug use

Manu pusnk
Low risk

Hajmara fo3a Hajmame ynueporeHor fieka
Lowest dose of the safest drug

Epapukauwja Helicobacter pylori nnekuuje, ako je nma
Helicobacter pylori eradication if infection is present

Cpeghun v Benukn TT
puU3MK
Medium and high risk

EnvmunHucaTy gpyre wtetHe dpakTope
Eliminate other adverse factors

MM y3 Hajmarby fososbHy o3y HCAUJ
PPI with the smallest effective NSAID dose

Epapvkauwja Helicobacter pylori nnekumje, ako je uma
Helicobacter pylori eradication if infection is present

KpBapehu ynkyc
Bleeding ulcer

EnumuHmncaty gpyre wretHe paktope
Eliminate other adverse factors

MNpekng HCAWJI, a ako je HeonxofHo aa ce y3unma, oHaa UMM ctanHo (ako moxe COX-2 ymecTo HecenektnsHux HCAWN)
Discontinue NSAID, but if necessary then PPI continuously (if feasible Cox-2 instead of non-selective NSAIDs)

KOPTUKOCTEPOUAU

Koptuxocrepounn (KC) cy rpyna nexoBa ca mMpOKOM
IIPMMEHOM Yy pa3IMuUTUM I'paHaMa MepuiuHe. Vako
ce OBU JIEKOBM KOPUCTe JieljeH!jaMa, jollI yBeK I0CToje
HEeIOYMHUIIE Ia /1M CY U Y KOjOj MEPU KOPTUKOCTEPOUIM
y/LiepOTeHMN.

Pesynratu MeTaaHanmsa Koje cy MMare 3a Wb fia Ipo-
1LIeHe Y/ILIepOreHOCT /IEKOBa 13 TPpyTie KOPTUKOCTepoua cy
KOHTpOBep3HM [25, 26]. Mecep 1 capaiHILIU Cy ITOKa3aIy
ma repanuja KC nosehasa pusuk 3a HacTaHak yjkyca 2,3
myTau 1,5 nyTa pusuK 3a KpBapeme u3 ynakyca [25]. Kon u
CapagHMUIIY Cy OKasasmy Ja MHIMAEHLA YIKyca Huje OUT-
Ho noBehaHa y Toky Tepamuje KC [26]. Paznuunr pesyn-
TaT OBMX MeTaaHa/IM3a BepPOBaTHO je IOC/Iefulia pasinKa
Y KPUTEpUjYMIMA 33 YK/by4MBatbe MallijeHaTa y CTyguje
Ha OCHOBY KOjuX je paheHa MeTaaHanmsa.

Hajuenrhe nnpukanuje 3a KC Tepanujy y rpynu ma-
nujenara ca ['VIT kpBapemewm cy apTpuruc y 25%, xpo-
HUYHA ONCTPYKTMBHA 60nmect mwiyha (XOBII) y 17% u
6ponxujanHa actMa y 14% crnydajesa.

VHuMpenna ynkyca u pusuK 3a Kppapemwe IUPEeKTHO
3aBICe Off I03e KOpTUKocTepouaa [26]. Y Toky Tepanuje
HUCKUM U cpegmuM goszama KC pusuk 3a Kkppapemwe u3
I'MIT nosehas je 1,6, a y TOKY Tepanuje BUCOKMM H03aMa
KC 3,3 nyra. McroBpemena ynorpe6a KC u HCAWJI mo-
BehaBa pusuk 3a Kpapemwe u3 ['MIT getupu myra y Toxy
nedera HICKNUM, a YaK 12 MyTa y TOKY /le4era BUCOKMM
nosama KC. Ykonmxko nanujentu y3 Hucke gose KC xopu-
cte u Mare no3e ASA, He moBehaBa ce pu3uK 3a KpBapeme

n3 I'UT, ann Bucoxe noze KC y3 Hucky fo3y ASA Hoce
4,43 nyra Behu pusuk 3a kpBapemwe u3 ['MT-a [4].
@akTopy pusMKa 3a KpBapeme Koj TallMjeHaTa Ha Te-
pamnujyu KOPTUKOCTEPOUVIMA CY:
* BJYICOKE TepaIjcKe 103e KOPTUKOCTepOonza
* IICTOBPEMEHa yIIoTpeHa KOPTUKOCTepOy/ia ca jeTHIM
VLM BUIIIE JIEKOBA M3 IPYyIIe HECTEPOUHMUX aHTUVH-
¢dnamaropunx nexkosa (HCAWII), acimpuna (ASA),
CeJIEKTHBHMX MHXMOUTOPA TIpey3/Maba CEpOTOHMHA
(SSRI) n/vmu opanuux antukoarynasaca (OAT)
» aHAMHECTIMYKY IIOfJaTaK O paHMjeM YIKYCy TaCTPOLy-
omeHnyMa u/umm Kpapemy us [MT-a

MUHUMAJTHA U ONTUMAJIHA NPEMOPYKA 3A
FACTPOMPOTEKLJY Y TOKY TEPANIWIJE KC

TacTponporekuujy Tpeda ga nobujy manyjeHTu:
* KOjJ CY KpBapW/IN VIV IMA/IN YIIKYC
¢ Ha BUCOKUM pmo3ama KC
« xoju y3 KC xopucre jour jeman uiy BUIIE 1€KOBa U3
rpyne: HCAWJI, OAK, SSRI, kao n ASA nnn xnonu-
morpen
TacTponpoTekiuja ce fjaje OHOMMKO YTO KOMKO Ce
ysuma KC tepamnmja, a 3a rTacTpOIpOTeKILMjy Ceé KOPUCTHU
UCK/bYYMBO JIeK 13 rpyme PPL
I[Tpo6nem epapukanyuje Hp vHdexuyje mpe 3anounmama
KOPTUKOCTEpONIHe Tepanyje Huje o6yxBahen MacTpuxT
koHceH3ycoM [10]. BepoBaTHo ce Tpe6a BOOUTY YUEbEHN-
1IOM /12 KO ITaliMjeHaTa ca paHVjiM Y/IKYCOM M KpBapembeM
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U3 Y/IKyca TacTPORYOieHYMa, He3aBUCHO Off yHOTpebe Kop-
TUKOCTepON/a, IIOCTOj| MHAMKALIMjA 3a epafyKalyjy MH-
¢exuuje. Hp je He3aBycaH GaKTOp pU3UKa 3a HACTAHAK YII-
Kyca racTpofiyofieHyMa, Te Kao TaKaB HajBepOBaTHIje MOXe
caMo MOTEHIMPATH Y/ILepOreHOCT KopTuKocTeponpa. Ca
IpyTe CTpaHe, [yroTpajHa Tepanuja 1eKoBuMa us rpyme IPP
IIOBe3aHa je ca HaCTAHKOM aTpO(UYHOT racTPUTICA U KO
TUX IaljyijeHaTa MHAMKOBAaHA je epajiuKanyja MHpeKImje
1o Macrpuxt IV xoncensycy [10].

OPAJIHN AHTUKOATYNIAHCHU

KpBapema y Toky Tepanuje OAK nexoyuma Hajuenthe cy
nopekia I'TT-a (41%) u ypunapHor Tpakra (14%) [27].
Y nonosuHu cnydajeBa kpapema y Toky OAT cy 13B.
senuxa kpeaperva (eHrn. major bleed). ITpoceyna py»xm-
Ha XOCIMTa/NM3alMje OBYUX MalMjeHara je 4ak 23 naHa, a
MopTamuTeT 10% y TOKy enmsofie eenuxoe kpsaperva. I1o
noHoBHOM yBobemwy OAT, jenan op 12 nanujexara he no-
HOBO KpBaputu [27]. Y 58% cny4ajeBa xpBapeha nesuja
je MeNTUYKM YIKYC, JOK Cy Yy 42% crmy4ajeBa KpBapema
mpyror nopexna [27]. Yiorpe6a Beher 6poja ynieporeHux
nexoBa noBehaBa pusuk 3a kpBapere u3 ['UT-a.
IToxasaHo je fa je pusKK 3a IOHOBHY €NM307Y KpBa-
pema mMoryhe cMamyTy Tako 1mro he INR 61Ty pefoBHO 1
CTPUKTHO KOHTPOJIUCAH TaKo Jja Oyfe Y TepaIyjcKoM OII-
cery. Takobe je HeonmxopHO npe noHOBHOT yBohewa OAT
eHIOCKOIICKY BepU(pMKOBATH 3apacTame yikyca [28].
@axTopy pusMKa 3a KpBapeme KOJ TallijeHara Koju
3aIIOYNIbY VJIM CYy Ha XPOHMYHO] Tepalyji OpalTHUM aH-
TUKOATy/TaHCHMA CY:
« IpeTX0HO KpBapemwe u3 ['NT-a
« cTapoct (ocobe cTapocTy M3Hap 65—70 rofyiHa UMajy
IeT ImyTa Behy pusuk 3a KpBapeme)
o VcroBpemeHa yrorpeba aHTMarperaluoHe Tepamnuje
nnu nexkosa u3 rpyna KC, HCAWJI, SSRI
« Hp vadexnuja
* JKEHCKM TTOTT
o CYP2C9 u/unn VKORC]I rencku nonnmopdusam
« Bricoke mose OAT (INR > 4.5)
enectabuman INR (TTR < 60%, TTR - time in
therapreutic range)
o komopbuauret (HTA, 6onectu jerpe, 6ybpera, CMP,
MaJIUTHUTET)
Pusux je xymynatusHO Behy 1ITO je mpuUCyTHO Bulle
dakropa pusuka [29].

OMTUMAJIHA NMPEMNOPYKA 3A
FTACTPOIMPOTEKLINJY Y TOKY OAK

Tactponporexuujy Tpeda ga foOujy marujeHTn:
* ca Makap jeqHMUM (paKTOPOM puU3MKa
e CTapuju of, 65 rogyuHa
o ca HecTabuiHNM INR-0oM
« y Toky npsux 90 gana OAT

MUHUMAJTHA NMPEMOPYKA 3A
FTACTPOIMPOTEKLINJY Y TOKY OAK

Tactponporexuujy Tpeda ga foOujy marujeHTn:
® KOju Cy KpBapyJ/IN WM IMAJIN YIIKYC
e xoju y3 OAT KOpuCTe 1 jOII jefaH MM BUILE JIEKOBa
n3 rpyna HCAWJI, KC, SSRI nnn aHTHarperanyoHnx
JIeKOBa
3a Ipodmmakcy ce KOPMCTe NCK/bYIMBO JIEKOBY U3 IPY-
ne PPI, a nexoBu ce fajy cBe BpeMe Hok ce y3uma OAK.
MacTpuXT KOHCEH3YC 3a AMjaTHOCTUKY 1 Nedere Hp uH-
¢dexiMje He JOHOCK jacHe IperopykKe 3a MalyjeHTe Ha
Opa/HOj AaHTMKOATYIaHTHOj Tepanuji. MacTpuUXT KOHCeH-
3yc [10], ca npyre cTpaHe, jacHO AedVHUIIe ja AYTOTpajHA
Tepanyja MHXUOUTOPOM IIPOTOHCKE ITyMIle IIpeficTaB/ba
VHAVKALUjY 33 epajjuKaliOHy TepaIujy.

CENNEKTUBHU UHXUBUTOPU MNMPEY3UMAA
CEPOTOHUHA

SSRI xopucre ce y nedeny gelpecuje, 6ynumuje 1 omce-
CUBHO-KOMITyI3UBHUX NopeMehaja. Mexannusam kojum
SSRI mosehaBajy pusuk 3a KpBapeme us ['MIT-a ypyuyje
IIOpAcT KHUCeIe >KeylauHe CeKpeliyje y TOKy ynorpebe
SSRI M aHTarOHMCTVYKYU YTULAj Ha arperanujy TpoMoo-
nurta. CMaTpa ce fja MalyjeHTU KOju Yy3MMajy TeKOBe U3
rpyme SSRI MMajy HM3aK aIllCOTyTHY PU3MK 3a KpBapeme
u3 ['MT-a [30]. VictoBpemena ynorpe6a HCAWJI y3 SSRI
noBehaBa pusuk 3a kpapee 13 [V T-a ocam mmyTa, a yKo-
nuko nanujeHt noper HCAWMJI ysuma n canuuunaTe y3s
SSRI, pusuk 3a xpBapeme us ['11T-a nosehasa ce 28 myTa
[31]. Ykonuko manujeHT y3uMa MHXUOUTOP IPOTOHCKE
IIyMIIe Y OVJbY TacTPOIIPOTEKIMje, pU3NK 3a KpBapeme
u3 I'VIT-a y Toxy Tepanmje SSRI cMamyje Ha HUBO pU3MKa
y 3ApaBoj nomynanuju. VicroBpeMeHa ynotrpeba opanHe
aHTMKoOarylaHTHe Tepamnuje u SSRI nmosehaBa pusuk ox
senuKe enu3ode KpBapema 3a 4,4 myra [32].

Ta6ena 5. DakTopu pr3KKa 3a KpBapere 13 raCTPONHTECTMHANTHOT
TpakTa (T1T) Koa nauujeHaTa Ha Tepanujy CENEKTUBHUM UHXMOUTO-
prMa npey3uMara CepPOTOHMHa

Table 5. Risk factors for upper gastrointestinal bleeding in patients
taking SSRI drugs

PenatBHU pun3nK y ogHOCY Ha
DakTop pusmnKa nauujeHTe Koju He y3umajy SSRI
Risk factor Relative risk compared with
patients not taking SSRI
Helicobacter pylori 273
Mywwkm non
Males 115
Crapoct
Advanced age 1.26
HCAUN
NSAIDs 391
ACK
ASA 3.00
PaHuje anjarHocTnKoBaH ynkyc 731
Previous ulcer ’
MpeTxoaHa enn3opa KpBapeta
n3 TNT 301
Previous gastrointestinal ’
bleeding
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ITpumena SSRI  aHTMarperamnyoHe Tepamnuje, y Ciay-
Yajy MOHOTepamnuje KIonuporpenoM nosehasa pusux sa
kpBapeme 13 ['1T-a 3a 1,54 myTa, DOK {BOjHA aHTMATpera-
I[MOHa Tepanuja (acMpyH u kiaonuporpen) y3 SSRI Hocu
pusuk of 1,57 myra. [33]

@akTOpM pU3MKa 3a KpBapembe KOJl MalyjeHara Koju
3aII0YMIbY VI Cy Ha XpOHWYHOj Tepanuju SSRI [34] mpu-
KasaHM Cy y Tabemn 5.

MWHUMAIJIHA MNMPEMOPYKA 3A
FACTPOMPOTEKLJY Y TOKY TEPAINWIJE
JIEKOBUMA U3 IPYIE SSRI

TacTponporekuujy Tpeda ga zobujy manyjeHTu:
* KOjU Cy KpBapM/Iu WINA MMajy YIKYC
« Koju y3 SSRI KopucTe joll U jefaH UM BUILIE JIEKO-
Ba us rpyna HCAWJI, OAK, KC, anTnarperainonux
TIeKOBa

OMTUMAIJIHA NMPEMNOPYKA 3A
FACTPOMPOTEKLJY Y TOKY TEPAINWIJE
JIEKOBUMA U3 I'PYIE SSRI

TacTponporekuujy Tpeda ga zobujy manyjeHTu:
* CBU Ca MaKap jefHuM GakTopoM pusMKa
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Recommendation for gastroprotection in gastrointestinal bleeding prevention
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SUMMARY

Incidence of gastrointestinal bleeding in most populations is
about 1 per 1,000 inhabitants. More than 65% of all bleeding
episodes are associated with drug use. The most often involved
are non-steroidal antiinflammatory drugs and low doses of
acetyl-salicylic acid. The mortality within the first month after
the bleeding episode is about 10-12%, and has not significantly
changed in the last decade. Therefore, bleeding prevention is

PeBusuja « Revision: 13/10/15

of major importance. Appropriate selection of patients, proper
drug choice, application of lowest efficient doses of potentially
ulcerogenic drugs, and use of drugs that inhibit gastric acid
secretion remain cornerstone preventive measures of gastro-
intestinal bleeding.

Keywords: gastrointestinal bleeding; nonsteroidal anti-inflam-
matory drugs; gastric acid
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SUMMARY

Incidence of sudden cardiac death (SCD) in athletes under 35 years of age is between 0.4 and 4.4 in
100,000. The highest mortality is seen in older athletes (=35 years) who engage in running, mostly be-
cause of complications of atherosclerotic coronary ischemic disease. Majority of European countries are
guided by European Society of Cardiology’s (ESC) pre-participation screening (PPS) recommendations
that include electrocardiography (ECG), while in the United States of America the ECG is not a routine
part of the PPS examination. In Serbia, the ESC guidelines are being used, but there are no references
prescribed by the Ministry of Health. The authors of this study believe that the national strategy for sport
improvement should be accompanied with clear and well defined PPS recommendations that could be

tenable in our health system.

Keywords: athlete screening; cardiac death; competition

INTRODUCTION

Sudden cardiac death (SCD) in athletes usu-
ally happens unexpectedly, to someone who
seemed “perfectly healthy”, but it can also hap-
pen to those with a diagnosed health condi-
tion who did not discontinue sports engage-
ment contrary to physician’s advices. Practicing
sports can potentiate the development of car-
diovascular diseases in genetically susceptible
individuals or accelerate phenotypic expres-
sion. Intensity and extent of a sports activity
can influence the manifestation and progres-
sion of the pathology; therefore, professional
athletes represent a high risk group [1].

The incidence of SCDs in athletes under
35 years of age is between 0.4 in 100,000 in
Italy, and 4.4 in 100,000 in the United States
of America (USA), but it can be as high as 6 in
100,000 [2-7]. SCD death rate among athletes
who are members of the National Collegiate
Athletic Association (NCAA) was found to
be 2.3 in 100,000 [8]. Harmon et al. [8] con-
cluded that basketball players at USA’s Divi-
sion I universities (rank I indicates the biggest
engagement in sports and the highest pre-
mijums) were dominantly exposed to sudden
deaths of cardiac origin with the incidence of
8.3 in 100,000 athletes yearly. The authors re-
port that, concerning all three ranks, the risk of
SCD is three times higher in black race basket-
ball players. The literature data show marked
incidence of SCDs among black race athletes
[2, 6, 8, 9]. Other sports with high incidence
of SCDs are football, swimming, lacrosse, and
cross-country running/skiing [2, 8, 9]. Actu-
ally, the greatest incidence of SCDs (1 in 7,620)

is seen among athletes above 35 years of age,
more precisely in the fifth decade of life, who
dominantly engage in running and it is most
often the result of complications of atheroscle-
rotic coronary ischemic disease [6, 10]. More
than 70% of leisure athletes aged 18 to 70 years
exercise in intensities above recommended for
their individual risk level [11]. Among Ameri-
can military recruits, the incidence of SCDs is
1 in 9,000, and those are mostly young people
between 18 and 35 years of life, exposed to ev-
eryday strenuous exercises [6]. In relation to
sex, there is a dominance of SCDs in males.
In the above mentioned study of Harmon et
al., male to female ratio was 2.3, although that
number is much lower than the ones reported
by other authors [5, 8, 10, 12]. The prevalence
of cardiovascular diseases that can lead to SCD
is 0.3% in a population of young athletes [13].

By comparison, the causes of death in indi-
viduals aged 1-18 years it was determined that
SCDs happened in 5.8% of all deaths, 14% of
which happened during moderate to extreme
workout [14]. Out-of-hospital cardiac arrest in
children and young adults within King County
(WA, USA) was related to physical activity in
25% of cases. In Texas, research conducted on
a cohort of children with out-of-hospital car-
diac arrest, aged 0-18 years, has shown that
arrest appeared in 40% of older children during
physical exercise [3].

In our country, according to Sports Associa-
tion of Serbias data for 2009, there were 18,263
registered athletes actively competing in all
branches of sport. Data of the Alliance for Lei-
sure Sport in Serbia from 2010 state that there
were 73,600 members at the time. University
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Sports Federation of Serbia claimed 10,000 members in the
same year, and Serbian School Sports Federation regarded
all students of elementary and high schools (close to one
million children) as active athletes [15]. Health statistics
related to SCDs in athletes does not exist. According to
Health and Statistics Yearbook for 2014, there were 1,503
deaths in individuals under 35 years of age, and 25 of them
had a diagnosis of cardiac arrest, with predominance in
male sex [16].

The US National Registry of Sudden Death in Athletes
was instituted in 1992 under the Minneapolis Heart In-
stitute Foundation and it encompasses information about
young athletes who engage in competitive sports [12].
Additionally, there are several other ways for gathering
information about SCDs in athletes [8].

The Minnesota High School League insists that every
athlete has insurance in case of a catastrophic event. Such
insurance policy includes compensation for deaths related to
sports activity that happened during games or practice [17].

PRE-PARTICIPATION CARDIOVASCULAR
SCREENING PROTOCOLS

American Heart Association (AHA) asserts that a competi-
tive athlete is one who participates in organized group or
individual sports that require systematic training and regu-
lar competitions in goal of achieving impeccable results.
Leisure athlete is a middle-aged person (= 35 years) who
participates in various, informal sport activities of recre-
ational type, in permanent regime or with pauses, which
do not require systematic training and are not necessarily
directed towards achieving impeccable results [1, 6].

According to the Italian law from 1982, pre-participa-
tion screening (PPS) of athletes is mandatory and it con-
tains a precise description and extent of examinations that
physicians are obliged to follow, for in the contrary they
may be found criminally negligent. In USA there are no
legal rules for screening. AHA adopted the 36th Bethesda
conference consensus and established PPS guidelines on
its basis, which were published in 2007. The screening
protocol comprises two parts — there are seven questions
from personal and three questions from family history in
the first part, while the second part covers four examina-
tion points [18]. A recent American study showed that
out of 257 Division I universities, PPS was mandatory in
100% before any sports activity, of whom 4% required
electrocardiography (ECG) and in 0.4% echocardiogra-
phy was performed on every new-coming athlete [19]. In
the majority (63%) of these athletes, with the beginning
of a new season, those that had been previously examined
were only required to go through personal history ques-
tionnaire, usually with their trainer, without the need for
a new examination. In addition, in 40% of the cases the
questionnaires lacked crucial questions from the AHA rec-
ommendations. In conclusion, 92% did not satisfy given
PPS standards [19].

Most European countries follow guidelines of the Euro-
pean Society of Cardiology (ESC) that originated in 2005.

In 2010, the same group had published guidelines for pre-
participation analysis of 12-lead ECG [20].

In general, the biggest difference between European and
American beliefs regarding the subject is that the USA does
not promote inclusion of ECG in PPS protocol underlin-
ing that routine ECG is not cost-beneficial for screening a
large number of athletes due to its low specificity and high
cost [1, 18, 21]. Interestingly, the ESC guidelines for ECG
interpretation in athletes were twice revised in order to give
them better specificity, and both times the conferences were
organized in the USA - “the Stanford criteria” from 2011
and “the Seattle criteria” from 2012 [22, 23]. By using the
Seattle criteria, the number of “abnormal” ECGs appears to
be the smallest and there is less need for further diagnos-
tic evaluation [6, 24]. When the 2010 ESC guidelines were
used, there were no differences in sensitivity and specificity
in detection of abnormal ECG patterns between cardiolo-
gists and primary care specialists; however, cardiologists
did, with significantly greater sensitivity, correctly diagnose
the abnormal patterns [4, 13].

The authors from Bethesda applied a statistical model
- the Markov model - in order to compare economical
reflections of the following modes of screening: 1) history
and examination with referral to cardiologist if a suspicion
of an abnormality occurred; 2) history and examination,
followed by ECG and referral to cardiologist if anything
pointed to an abnormality; and 3) only ECG, with referral
to cardiologist if an abnormality was suspected. As a result,
a screening based only on ECG had the most favorable
profitability [7].

The Survival of Myocardial Infarction Long-term
Evaluation (SMILE) study comprises the results of the
still active ESC’s project — the SMILE project. The project
was started in 2006. It was designed to interconnect sports
centers in Greece, Germany, France, and Algeria with a
center in Italy and with expert members of the ESC sports
cardiology study group in case of need for second and,
possibly, third opinion. ECG recordings are being digi-
talized for standardization and history and examinations
are being conducted according to 36th Bethesda guide-
lines. The authors believe that this way of collaboration
increases the efficacy of screening without increasing the
costs [25, 26].

In November 2013 at an AHA yearly meeting in Dallas,
four experts from USA and Europe defended their views
regarding PPS in front of a live audience. After their pre-
sentation the audience was asked to vote, and 60% of live
audience voted for ECG in screening protocols. Of those
that voted through the internet, 58% were in favor of PPS
with history, examination, and ECG. In the USA there was
a slight predominance of those agreeing that ECG should
be done (45%) in relation to those who consider history
and examination sufficient (35%), while in Italy the major-
ity voted for screening according to ESC guidelines [27].

The target group for implementation of these guidelines
is high school children and young adolescents, since this
is the age range in which sport participation culminates.
However, the guidelines are equally applicable to those
under 12 and those above 35 years of age [1, 5].
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RECOMMENDATIONS IN SERBIA

In our country, according to the current Law on Sports and
Regulation on Determining Medical Fitness in Athletes Re-
garding Engagement in Sports and Participation in Sports
Competitions on the territory of the Republic Of Serbia, gen-
eral and exceptional sports ability of a competitive athlete is
determined in competent health institutions, i.e. institutes for
sports and sports medicine. The above mentioned regulation
also contains a questionnaire with detailed set of personal and
family history questions and a medical examination form.
This is in fair accordance with global recommendations [28].

Serbia follows the ESC guidelines. The Republic of Ser-

bia’s Ministry of Health website does not display the national
guideline regarding PPS. Subjects of screening and SCDs are
less represented in scientific literature in comparison to other
countries. When using keywords screening, athletes, and sud-
den cardiac death, a small number of, mostly, review articles
originating from Serbia occur as the result of index databases
search. References in these articles are predominantly from
foreign authors and auto- or hetero-citations [29-32].
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IIpe mogHoOmema pyKonuca YpegHUIITBY Yacomuca ,,CpIcku
apXNB 3a IeTOKYITHO IeKapCTBO“ CBU ayTOpu Tpeba Ja mpo-
unTajy YyrcrBo 3a ayrope (Instructions for Authors), tne he
npoHahu cee morpe6He MHdpopManMje 0 MUCABY U NPUIIPEMU
Pajay cKIagy ca cTaHgapAMMa Jacomuca. BeoMma je BakHo
Ja ayTOpY MpUIIpeMe paj IpeMa JATUM IPONOo3NIMjaMa, jep
YKOIMMKO pyKomuc He 6yfe yckialeH c oBuM 3axTeBuMa, Ypen-
HHLITBO MOXXe OJIOXKNTY 00jaB/bIBaIbe Pajia TN YaK O GUTH
HBEroBo My6mkoBame. CTora ce ayTopuMa i IIOTEHIMjaTHIM
capaHIIIMA CaBeTyje Aa HaXK/bUBO MPOYNTAjy OBO YIYTCTBO
Ipe HeTo IITO MPYUCTyIe IPUIPEeMH PYKOMNCa 3a IITAMITY Y
»CPIICKOM apXyBY 3a L[e[IOKYITHO TIeKapCTBO.

OIIIITA YIIYVTCTBA. Opurunannu u CTPYYHU palOBU ce
Y LIe/IVHY IOCTaB/bajy Ha eHITIECKOM je3MKY ca Ca)KeTKOM Ha
EHITIECKOM ¥ CPIICKOM. TeKCT pajia KyLiaTu y IIporpamy 3a obpagy
tekcra Word, ponrom Times New Roman u BemuduHOM croBa 12
tavaka (12 pt). CBe 4eTupy MapriHe HOAECUTH Ha 25 mm, Be/u-
YMHY CTpaHuIle Ha popMat A4, a TEKCT KYLIaTU C FBOCTPYKUM
IIPOPENIOM, TIeBMM IIOpaBHAEM U YB/IauebeM CBaKoOT I1acyca 3a
10 mm, 6e3 mempera peun (xudenannuje). He kopucturu taby-
JIaTOpe U y3acTOIHe IIpasHe KapakTepe (cIejcoBe) pajy mopa-
BHAIba TEKCTa, Beh a/laTke 3a KOHTPOJTY IOpaBHaMba Ha JICHUPY 1
Toolbars. 3a mpenasak Ha HOBY CTpaHy HOKYMeHTa He KOPUCTUTHU
HI3 eHTepa, Beh uckpyunso onuujy Page Break. Ilocme cakor
3HaKa MHTEPIYHKIIMje CTAaBUTH CaMo jeflaH Ipa3aH KapaKTep.
AKO ce y TEeKCTY KOPUCTe CIleliMjaTHu 3HaLu (cumbomn), Ko-

puctutu pout Symbol. Iloparu o xopunrheHoj muTepaTypu y
TEKCTY 03HAYaBajy Ce apaIcKuM GpojeBUMa Y YITIaCTIM 3arpaja-

Ma — Hip. [1, 2], ¥ TO pefocefoM KOjuM Ce N0jaBIbyjy Y TEKCTY.
Crpanulle HyMEpUCATH PEfIOM Y IOHEM JE€CHOM YTy, I04YEB Off
HAC/IOBHE CTpaHe.

ITpu nucamy TeKCTa Ha eHITIECKOM je3MKy Tpeba ce IpupKaBa-
TH je3W4KOr cTaHfapaa American English v KOpUCTUTHU KpaTke
U jacHe peyeHMIle. 3a Ha3MBe IEKOBA KOPUCTUTY UCKIBYYUBO
reHepnuka umeHa. Ypebaju (amaparnu) ce osHauaBajy pabpnu-
YKMM Ha3MBUMa, a ¥IMe ¥ MeCTO ITpousBobhaya Tpeba HaBeCTH y
06711M 3arpajiama. YKOJIMKO Ce y TeKCTY KOPUCTe O3HaKe Koje Cy
C110j c71oBa ¥ 6pojeBa, IpelusHo HanycaTy 6poj Koju ce jaBpa y
cymepckpunty umu cynckpunty (amp. *Tc, IL-6, O,, b, CD8).
YKONMKO je paji e0 MarucTapcke Tese, OFHOCHO JOKTOPCKE M-
cepTanuuje, Unu je ypaheH y OKBMpPY Hay4qHOT ITPOjeKTa, TO Tpeba
noce6Ho HasHaunTy y Harlomenn Ha xpajy texcra. Takobe, yko-
JIMKO je paji IPETXO[HO CAOIIITEH Ha HEKOM CTPYYHOM CaCTaHKY,
HaBECTY 3BaHMYAH HAa3MB CKYTIa, MECTO ¥ BPEME OfjpKaBaiba.

KIIMHUYKA VICTPAJKUBAIDA. KnHndka nctpaxusama ce
HZepUHMIIY Kao UCTpaXKMBamba Koja ce OGHOCE Ha jefHY 3IpaB-
CTBEHY VIHTEPBEHIIMjY MV Ha BULIE BUX, & Pafil UCIINTHUBAbA
yTHIIaja Ha 3IPaBCTBEHM UCXOH. Permcrapcku 6poj ncTpaku-
Bama Tpeba [ja ce HaBefle y MOC/IeNfbeM peny KpaTkor cagpixaja.

ETMYKA CAITTACHOCT. Pykonucu o XyMaHUM MeAVILIVH-
CKMM UCTPaKMBambMIMa WM MCTOpKjaMa 60IecTy nanujeHaTa
Tpeba fa cajpiKe 13jaBy y BUAY MICAHOT IPUCTAHKA MCIIUTHUBA-
HIX 0c06a y CK/Iafy ¢ Xe/ICHHIIKOM JIeK/IapaliujoM 1 0Bobperbe
HaJJIKHOT eTIYKOT Ofi060pa Ja e UCTPaXKMBabe MOXKe U3BECTU
¥ [Ia je OHO Y CK/Iafy ¢ IIpaBHUM CTaHAapAuMa. ExcriepuMeHTan-
Ha MCTPa)XMBalba Ha XYMaHOM MaTepyjajly M MCIIUTUBAba BP-
IlIeHa Ha XMBOTU-aMa Tpeba Ja cafipyke U3jaBy eTHIKOT 0f6opa
ycTaHOBe U Tpeba a Cy Y CarlaCHOCTH C JIOKaTHUM IPaBHUM
CTaHfapAuMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykonuc ce mpuiaxe
LOTINCAHA U3jaBa Y OKBUPY obpaciia Submission Letter kojom
ce ayTopy usjainmaBajy o ceakoM MoryheM cyko6y uHTepeca
WIM FeTOBOM OICYCTBY. 3a lofaTHe MH(OpMaLuje 0 pasnmin-
THUM BpCTaMa CyKoOa MHTepeca MOCeTUTU NHTePHeT-CTPaHUILY
CBeTCKOr yapy>Kema ypegHIKa MeIUIMHCKuX yacomvca (World
Association of Medical Editors - WAME; http://www.wame.org)
107, Ha3MBOM ,,ITonuTuKa usjaBe 0 CyKoOy nHTepeca®

AYTOPCTBO. Cse ocobe Koje Cy HaBefleHe Kao ayTOpH pafia
Tpeba fa ce kBamduKyjy 3a ayropcTBo. CBaku ayTop Tpeba fia
je y4ecTBOBaO ZOBO/BHO Y pajly Ha PYKOIIMCY KaKo 61 MOTao fia
Ipey3Me OfIrOBOPHOCT 3a LIeJIOKYIIaH TEeKCT U Pe3y/Tare u3Hece-
He Y pafy. AYTOPCTBO ce 3aCHMBA CaMO Ha: GUTHOM HOIPUHOCY
KOHLIETIIMjY Pajia, JOOMjamby pe3ynTaTa YIM aHa/IU3Y M TyMa-
Yerby pe3y/ITaTa; IVIAHNPalby PYKOINCA WM Ier0BOj KPUTHYKO]
PeBU3NUjI Off 3HATHOT MHTEIEKTYaTHOT 3Hayaja; 3aBPLIHOM JI0-
TepMBamby Bep3uje PyKOIca Kojy ce IIpUITpeMa 32 IITaMIIambe.

AyTopu Tpeba 1a NPUIOXKe OIMC JOIPUHOCA II0jeIMHAYHO 3a
CBAKOT KOAyTopa y OKBUPY obpacia Submission Letter. ®unan-
cHparbe, CaKyIUbalbe MOfjaTaKa iU TeHepaTHO HafITIefabe JiC-
TpaXMBayKe IPyIIe CaMIL IO ce6) He MOTY OIIPaBJaTy ay TOPCTBO.
CBM IIpyTY KOjM CY JOIIPMHENN U3PAJY Paia, @ KOjU HUCY ayTOpY
pykomyca, Tpebano 6u fa 6yay HaBefeH! Y 3aXBaTHUIIN C OIIU-
COM IVIXOBOT PaJia, HAPABHO, Y3 NMCAHY IPUCTAHAK.

HACJIOBHA CTPAHA. Ha nipBoj cTpaHuuy pykommuca tpeda
HaBecTu cnefehe: Hac/oB pafa 6e3 ckpaheHmIa; MyHa UMeHa 1
npesyMeHa ayTopa (6e3 TUTYy/Ia) MHAEKCUpaHa 6pojeBuMa; 3Ba-
HJYaH Ha3UB YCTAHOBA y KOjJIMa ayTOPY pajie, MECTO U IP>KaBY
(pemocrenoM Koju ofroBapa MHIEKCMPaHUM OpojeBMMa ayTopa);
Ha JHY CTpaHNIIe HaBeCTH MIMe U IIpe3MMe, aipecy 3a KOHTAKT,
6poj Tenedona, dakca 1 MMejI afpecy ayTopa 3afy>KeHor 3a
KOPECIIOH/ICHII]y.

KPATAK CAJIPJKA]J. V3 opurvHamam paji, CaolilTeme, Ipernes
JUTeparype, IpuKa3 60IeCHIKA, PaJi 13 HCTOPHje MeAMLIVHE, Paj,
3a pyOpUKY ,,Je3UK MefULIMHE“ 1 paj 3a IIPAKCY, Ha [PYTOj IO
peny CTpaHULY JOKYMeHTa Tpeba IPUIOKIUTY KPaTaK Cafipykaj
paza o6uma 100-250 peun. 3a opurnHaaHe pafoBe Kparak caip-
Xaj Tpeba 1a uMa crenehy crpykrypy: YBom, Ilwpb pama, Mertone
papa, Pesynraru, 3ak/byyak; CBaky Of HABEJIEHUX CETMeHaTa
IMCaTH Kao IocebaH Macyc Koji MouNibe 00J0BAHOM PeUll.
HaBectn HajBaxkHMje pesynTaTe (HyMepUdKe BPeJHOCTHU) CTa-
THUCTHMYKe aHa/IN3e ¥ HUBO 3Ha4ajHOCTH. 3a IIpuKase 60IecHMKa
KpaTak campxxaj Tpeba na uMa cienehe menose: Yo, [Tpuka3s
6orecHmKa, 3aK/bydaK; cerMeHTe Takobe mucary Kao noceban
Iacyc KOj/ II0uMibe 60/I0BaHOM pedn. 3a OCTajle TUIIOBE PaioBa
Ca)keTaK HeMa IOCeOHY CTPYKTYPY.

KIbYYHE PEYMN. Vicnop KpaTkor cagp>kaja HaBeCTy Off Tp1
IO LIIECT K/bYYHUX peun iy uspasa. He Tpeba na ce moHaB/pajy
peyn 13 HaCIoBa, a K/by4He peun Tpebda fja Oyay pe/ieBaHTHe Wn
onucHe. Y u360py K/bydHUX peun Kopuctutu Medical Subject
Headings - MeSH (http://www.nlm.nih.gov/mesh).

ITPEBOJ, HA CPIICKMU JE3MK. Ha tpehoj o peny cTpanuimu
TOKYMEHTA IIPUIOKNUTY HAC/IOB Pajia Ha CPIICKOM je3MKY, ITyHa
MMeHa U Ipe3uMeHa ayTopa (6e3 TuTyna) MHAEKCHMpaHa 6poje-
BIMA, 3BaHIYaH HA3B YCTAHOBA y KOjUMa ayTOPYU pajie, MECTO 1
apxaBy. Ha crenehoj — 4eTBpTOj 110 pefy — CTpaHMIM JOKYMEHTa
HPUIOKUTH KpaTak cafpykaj (100-250 peun) ¢ K/bYyYHUM pednma
(3-6), 1 TO 3a pajjoBe Y KojuMa je 06aBe3aH KpaTak cajpkaj Ha
eHITIECKOM je3uKy. IIpeBo]I 1mojMoBa U3 cTpaHe InTeparype Tpeba
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na Oyzie y IyXy CpIICKOT jesuka. CBe CTpaHe peyy WM CUHTarMe
3a Koje 1ocroju oxrosapajyhe uMe y HaueM je3uky 3aMeHUTU

TUM HAa3VBOM.

YKOIMKO je paji y Lie/IoCTH Ha CPIICKOM je3UKY (HIIp. paj U3 UCTO-
Ppuje MeIUIHe, je3UKa MEMLIMHE I Ip.), IOTPEGHO je mpeBecTy
HasuBe npujora (Tabena, rpaduKoHa, C/IMKa, CXeMa) YKOMMKO UX
MMa, LIeIOKYITHNU TeKCT Y BJMa ¥ JIETeH/[Y Ha €HITIECKY je3UK.

CTPYKTYPA PAJJA. CBu NOJHAC/IOBY Ce MUY BETVKUM
MacHuM cnoBuma (60mny). OpuruHanHu pay o6aBesHo Tpebda
ma nma cnefiehe noguacnose: Ysog, Lwe paga, Metoze paga,
Pesynratu, luckycuja, 3akpydak, JIureparypa. IIpermen nu-
TepaType 4nHe: YBOJ, oAroBapajyhu mogHacnoBy, 3aK/bydax,

JIureparypa. [IpBOMMeHOBaHM ayTOP HPErTefHOr Pajfd MOpa
na HaBefie 6ap met ayrouurara (pedepeHie y Kojuma je 61o
IPBU ayTOP MU KOAyTOP paja) pajoBa IyOIMKOBaHNUX y Ya-
comcnma ¢ perensujom. Koayropu, yKonmko ux uma, Mopajy

Ia HaBe[ly 6ap jenaH ayTOLMUTAT pafjoBa Takobhe My6IMKOBaHNX
y 4acomucuma ¢ perieHsnjoM. [Ipukas 6omecHuka unHe: YBOZ,

ITpuxas 6onecHuka, Juckycuja, JInteparypa. He Tpe6a xopuc-
TUTHU MMeHa 60JIeCHUKa, MHULIMjaJle, HUTU 6pojeBe McTopuja
6omecTyt, HApOUUTO y MIycTpanujama. [Ipukasy 6omecHUKa He
CMejy MMaTy BUIIle OJI CelaM ayTopa.

HQI/IHOI‘C 1Ta6e71e, rpag]gm(ox—le, C/IIKE UTH.) CMECTUTU Ha Kpai py-
KOIINCa, a y CaMOM TENTy TEKCTA HA3HAYNTI MECTO KOie C€ OMHOCU
Ha JaTy IPUJIOL. I(pail—ba no3uiuja IIpyJiora Iipe mramiiamba paga
3aBucuhe O ITp€/IoMa TEKCTA.

CKPAREHMIIE. KopuctuTy caMo Kafia je HEOIIXO[HO, 1 TO 32
BeoMa Jyrauyke HasyMBe XeMIUjCKUX jeflMberba, OMHOCHO Ha3y-
Be KOjJ cy Kao ckpaheHuIie Beh npenosHat/pyBy (cTaHgapaHe
ckpahenntie, kao Hup. THK, cuna, XVIB, ATTI). 3a cBaky ckpahe-
HIIY TYH TEPMUH Tpeba HaBeCTH IPJ IPBOM HaBODemwY y TeKc-
Ty, CeM aKO HMje CTaHAapAHa jeguHuLa Mepe. He kopuctutn
ckpaheHnutie y HacnoBy. Vs6eraBaru kopuutheme ckpahennia y
KPaTKOM Cafip)Kajy, aJli aKO Cy HeOIIXOJHe, CBaKy cKpaheHuiy
IIOHOBO 00jaCHUTHU IIPY IIPBOM HaBODEmwY Y TEKCTY.

JEOVMATHU BPOJEBMI. Y TekcTy pajia Ha €HITIECKOM je-
3UKY, y TabermaMa, Ha rpadMKOHMMA U IPYTUM IIPUTO3UMA Je-
LMasnHe 6pojeBe mucaTy ca TaukoMm (Hip. 12.5+3.8), a y Tekcty
Ha CPIICKOM jesuKy ca 3apesoMm (Hmp. 12,5+3,8). Kaz rog je To
Moryhe, 6poj 3a0KPY>XUTY Ha je[[HY TeIMary.

JEAVIHUIIE MEPA. [ly>xuHy, BUCUHY, TeXXUHY U 3aIIpeEMUHY
U3paXKaBaTy y METPUUKMUM jeAyHMIaMa (MeTap — 11, KUIOrpaM
- kg, nutap - |) Wiy BUXOBUM fenoBuMa. TeMreparypy uspa-
KaBaTu y creneHnma lensujyca (°C), Kom4uHy CyIcTaHie y
Monuma (mol), a IpUTHCAK KPBY Y MIIMMETPUMA XUBJHOT
cry6a (mm Hg). CBe pesynTaTe XeMaTOMOLIKMX, KIMHUIKIX 1
6MOXeMMjCKMX Meperba HABOIUTY Y MeTPUIKOM CUCTEMY IIpeMa
MebynapopHoMm cucremy jemyuuna (SI).

OBVIM PYKOIIMCA. IlenokynHu pyKonuc pajia — Koju yiHe
HACIOBHA CTPaHa, KPAaTaK CajipiKaj, TEKCT Pajia, CIMCAK JINTepa-
Type, CBJ IPUJIO3M, OHOCHO IOTIIVCH 32 WYX ¥ ereHpa (Taberne,
ke, rpadMKOHY, CXeMe, LPTEXI), HACIOBHA CTPaHa M CaXKeTaK

Ha CPIICKOM je3UKYy — MOpa MI3HOCUTY 33 OPUTMHATHY Pall, Ca0-
IITee, Pajl U3 UCTOpUje MeIUIIVHe U TIperie]l IUTepaType J0
5.000 peun, a 3a puKas 60IeCHMKA, PaJ] 32 IPAKCY, eAYKATUBHU
4YIaHAK U paj 3a pyOpuKYy ,Je3uk MeguumHe“ 10 3.000 peuy;

panoBu 3a octane pyOpuke Mory mmaTy Hajsuute 1.500 peun.

ITpoBepa 6poja peunt y JOKYMEHTY MOXe e M3BPLINTH y IPOrpa-
my Word xpos nogmern Tools- Word Count vnu File-Properties—
Statistics.

TABEJIE. CBaka Tabena Tpeba na 6yne cama 1o ce6u mako pas-
ymwpuBa. Hacos tpeba oTkymaTu usHag tabere, a objalimbera
ucrnoy we. TaGere ce 03HaYaBajy aparicKM GpojeBrMa IIpeMa

pemocneny HaBohema y TekcTy. Tabese pTATU MCKIBYYUBO Y

nporpamy Word, xpos meuu Table-Insert—Table, y3 nedpunucare
Ta4HOT 6pOja KOJIOHa U pefjoBa Koju he unHnTH Mpexy Tabere.

JecHuM KIMKOM Ha Muy — nomohy omuuja Merge Cells u Split
Cells - ciajatu, ogrocHo semuty henuje. Kyatu ¢ponrom Times
New Roman, BenamHOM c110Ba 12 pt, ¢ je[fHOCTPYKIM POPELOM
u 6e3 yBradera tekcra. Kopuithene ckpahenmnte y raberm tpe6a
00jacHITH Y IereH M UCIIOK Taberte.

YKOJIKO je PYKOIIVC Ha CPIICKOM je3UKY, IPVIOKUTH HasMBe Ta-
6era u nereHpy Ha o6a jesuka. Takobe, y jenHy Taberny, y okBupy
ucte henmje, yHeTH U TEKCT Ha CPIICKOM M TEKCT Ha €HITIECKOM
jesuKy (HMKaKO He IIpaBUTH [iBe Tabere ca jBa jesukal).

CJIUKE. Cnuke ce 0o3HayaBajy apanckuM 6pojeBuma mpema
penocrneny HaBobemwa y TekcTy. IIpuMajy ce MCK/by4MBO AUTH-
tanHe ¢pororpaduje (pHO-6ene wmm y 60ju) pesonyuuje 300
dpi v dopmara 3anmca tiff wam jpg (Mase, MyTHe ¥ CIIMKe JIOIIET
kBanuTeTa Hehe ce mpuxparary 3a mraMname!). YKOIMKO ayTo-
P He HOCeMyjy WV HUCY Y MOTYNHOCTH [ja JOCTaBe JUTUTATHE
¢dororpaduje, OHa OPUTMHATIHE CTIMKe Tpeba CKeHMPATH Kao
Grayscale (nnn y 60ju) y pesonyuuju 300 dpi u cHUMUTY UX ¥
OPUTVHATIHOj BETMYMHIA.

VYKONMKO je PyKOIVIC Ha CPIICKOM je3MKY, IPUIOKUTH Ha3yBe
C/IMKa M JIeTeHAy Ha 06a je3uKa.

Cnuke ce y CBeCIM MOTY IITAMITATU Y 60'|I/I, aay JOAATHE TPOLI-
KOB€ LITAMIIE CHOCE Ay TOPU.

TPAOVIKOHI. Ipaduxonu Tpeba na 6yny ypahenu u gocra-
BIbeHU y niporpamy Excel, a 6u ce Buperne nparehe BpefHocTn
pacropebene o henmjama. Vicre rpadykoHe npexonyparu n 'y
Word-oB [OKyMeHT, Ifie ce rpadVKOHM 03HAYABajy apariCKUM
6pojeBrMa Ipema pefocneny HaBohemwa y Tekcry. CBy Hofaly Ha
rpa¢uKoHy Kyuajy ce y ponry Times New Roman. Kopuinhene
ckpaheHuie Ha rpaguKoOHY Tpe6a 06jaCHUTH Y JIETEHAY UCIION,
rpaduKoHa.

YKOMUKO je PyKOIIUC Ha CPIICKOM je3UKY, IPUTOXKNUTH Ha3MBe
rpadMKOHa ¥ JIeTeHAY Ha 06a jesuKa.

CXEME (HPTEJXM). Cxeme nipratu y nporpamy CorelDraw
unu Adobe Illustrator (mporpamu 3a paj ca BEKTOpUMA, KpuBa-

Ma). CBu Iofia1iv Ha cxeMU KyI1ajy ce y donty Times New Roman,
BemduHa ciosa 10 pt. Kopumhene ckpahennie Ha cxemu Tpeba
006jaCHUTH Y JIETEH/) UCIIOf CXeMe.

VYKONMKO je pyKOIVIC Ha CPIICKOM je3MKY, IPUIOKUTH Ha3yuBe
cxeMa )1 JIeTeHAY Ha 06a je3MKa.

3AXBAJIHMIA. HaBecTu cBe capaJjHIKe KOji Cy JOIIPMHENN
CTBapamy pajia a He UCIyHhaBajy MepyIa 3a ayTOPCTBO, Kao IITO
cy ocobe koje 06e36ebhyjy Texunuky nomoh, nomoh y mucamy
Ppajia W pyKoBOJie Ofie/berbeM Koje 0b6e3behyje ommuTy moppuiky.
DuHaHCKMjCKa M MaTepHjaaHa moMoh, y 061Ky CIIOH30pCTBa,
CTUIIeHAN]ja, IIOK/IOHA, OIpeMe, JIeKOBa ¥ {PYTo, Tpeba Takohe
Za 6yZie HaBefeHa.
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JIMTEPATYPA. Cniucak pedepeHIIN je OATOBOPHOCT ayTOPa,
a UUTYPAHU WIAHLY Tpeba fa OyAy IaKo IPUCTYIAYHU YNATA-

orma vacomuca. Crora y3 cBaky pedepeHiy o6aBesHo Tpeba
Hasecty DOI 6poj 4iaHKa (jefMHCTBEeHY HUCKY KapakTepa Koja
My je nonepeHa) u PMID 6poj YKOIMKO je YIaHaK MHIEKCUPAaH
y 6asu PubMed/MEDLINE.

PedepeHnIie HyMepycaTyt pelHMM apanckuM 6pojeBuMa npema
penocreny HaBobema y TekcTy. Bpoj pedepeniy He 6u Tpedano
n1a 6yze Behw op 30, 0cuM y Iperieny mTeparype, y KojeM je 5o3-
BOJbEHO J1a 11X 6yze fo 50. Bpoj uuTipaHux OpUTMHAIHUX PafioBa
Mopa 61Ty HajMame 80% Off YKyIHOT 6poja pedepeHIn, OFHOCHO
6poj LUTHPaHNX KIbUT4, [IOVIAB/ba Y KIbUIaMa I IMpeTIefHIX
YIaHaKa Mamu of 20%. YKomuko ce fomahe MoHorpagcke my6-
AMKalyje ¥ YIAHIM MOTY YBPCTUTHU Y pedepeHIle, ayTOpU C

LY>KHY J1a UX IUTUpajy. Behuna nyuTupannx HayyHKX YwiaHAKa He

Tpeba f1a 6yze crapuja ox met roguna. Vizberasatyu kopuiherne
ancrpaxra Kao pedepeHlie, a acTpaKkTe cTapuje off ABe TOfM-

He He unMTHpaTi. Pedepeniie uranaka Koju cy npuxsaheHn 3a
IITaMIT, a7 jOLI HUCY 06jaB/beHI, Tpeba 03HAUUTH Ca in press
¥ IPUIOKUTY JJOKA3 O IPMXBaTamby pajia 3a 00jaB/bMBaIbe.

Pedepeniie ce untnpajy npema Bankysepckom cruny (yHu-
(dopMucaHNM 3axTeBMMa 3a PYKOIIUCE KOjIt ce Ipefiajy 6uome-
AMLMHCKUM YacOINCUMa), Koju je ycrocrasyo MebhyHapopan
KOMUTET ypeJHIKa MeAUUMHCKUX yaconuca (http://www.icmje.
org), unju popmar xopucre U.S. National Library of Medicine n

6a3e HayuHux nyomkanyja. [IpuMepe HaBobema mybnukanuja
(4wIaHaKa, KIbWUIa 1 IPYIUX MOHOrpaduja, eeKTPOHCKOL, He-
objaB/beHor u pyror 06jaB/beHOr MaTepujama) Mory ce mpoHahu

Ha MHTepHeT-cTpanuiy http://www.nlm.nih.gov/bsd/uniform
requirements.html. [lpunuxom HaBohemwa nmutepaType Beoma je

Ba)KHO IIPUJIP)KAaBaTy Ce IOMEHYTOT CTaHZAP/ia, jep je TO jemaH
off HajouTHUjUX (aKTOpa 3a MHAEKCUParbe IIPUINKOM Kiacudu-
KallJje HayYHUX 4acommuca.

ITPOITPATHO ITMICMO (SUBMISSION LETTER). ¥3 pyKomuc
06aBe3HO MPUIOXKUTY 06pasall KOjit CY MOTHMCANIM CBU aYTOPY,
a Koju canpxu: 1) UsjaBy fa paj HpeTXOZHO HMje yOIMKOBaH
U [la HUje MCTOBPEMEHO IIOfHET 3a 00jaB/bUBaIbe Y HEKOM ApY-
TOM YaCOIINCY, 2) U3jaBy Aa Cy PYKOIINC IIPOYNTATIN ¥ OFOOPIIIN
CBM ayTOPY KOjU UCITyH-aBajy Mepy/Ia ayTOPCTBa, U 3) KOHTAKT
IOoJIaTKe CBUX ayTOpa Yy pafy (ajipece, UMejn afpece, TenedoHe

utn.). Branko o6pasan Tpeba npeyseTu ca MHTEPHET-CTPAHULE
vaconuca (http://www.srpskiarhiv.rs).

Takobe je mOoTpe6HO ZOCTABUTH KOIUje CBUX JO3BOJIA 3a: pe-
IPOAYKOBame IIPEeTXOZHO 00jaB/beHOT MaTepljasa, YIOoTpeby
WIycTpauuja u objaB/puBatme MHPOpMalja 0 IO3HATM /bYAUMa
VIV IMEHOBAakbe JbYIM KOjU Cy JOIIPMHENN U3PAIN paja.

YTAHAPUHA U IIPETIIIATA. [Ta 6u pan 6uo o6jaB/beH y
vyacorncy Cpiicku apxus 3a UenoKyiHo 1eKapciiieo, CBU ayTOpU
Mopajy 6utu yianoBu CpIICKOT IEKapCKOT APYIITBa (Y CKIamy
ca wiaHoM 6. CtaTyTa JIpymTBa), JOK IIpBM ayTOp MOpa 6uTn
¥ IPeTIUIATHUK Ha YacOIINC, 3a TONMHY Y K0joj ce paf mpefaje
YpenuuiuTsy. YcraHoBe (IpaBHa INIIa) He MOTY IIPEKO CBOje Ipe-
TIUIaTe Ja MCITYHe OBaj YC/IOB ayTopa (busmykor numna). Y3 py-
KOIIMC pafia Tpeba OCTaBUTU KOINje YIUIATHNULIA 33 WIAHAPUHY
U TIPETILIATY, Kao OKa3 O yIIaTaMa. AyTOPY 13 MHOCTPAHCTBA
HUCY TY>XKHM 2 6yny wianoBu CpIICKOT IEKapPCKOT IPYIITBA
HUTY OPeTIIATHUIY Ha Yacomuc 3a Tekyhy ronuny. lomaTHe
uHdopMaIje 0 WIAHAPMHYU U MPETIUIATH MOTY Ce TOOUTH Ha
tenedone 011/3245-149 1 011/3346-963, OZHOCHO MMejTIOM
(srparhiv@bvcom.net) n Ha MHTEpHET-CTPAHULIM YaCOMMCa
(http://www.srpskiarhiv.rs).

CITAILE PYKOIIMCA. Pykonuc pajja 1 CBU IPUIO3N Y3 paj,
MOTY Ce JOCTaBUTY UMejIoM (srparhiv@bvcom.net), eneKTpOHCKM
IPEKO CYUCTeMa 3a IPJjaB/bUBatbe Ha MHTEPHET-CTPAHNIIN 4aco-
mca (http://www.srpskiarhiv.rs), Ipelopy4eHOM IOLINBKOM WM
JINYHO, JOTACKOM Y YPEIHUIITBO. YKOIMKO Ce paf Lllajbe IOIITOM
VIV JOHOCH Y YPEeIHMIITBO, PYKOIIVC Ce JOCTaB/ba OfLITAMIIAH
y Tpu IpuMepKa 11 HapesaH Ha CD (CHUM/beHV MaTepuja Tpeba
Za je MICTOBETaH OHOM Ha IaIMpYy).

HAIIOMEHA. Pap xoju He ucnywaBsa yc/IoBe OBOT YIIyTCTBa He
Moxxe 6utn yryhen Ha perjensujy u 6uhe Bpahen ayropuma na
ra JonyHe 1 ucIipase. [IpuapxaBameM yIyTCTBa 3a IPUIPEMY
pafa sHaTHO he ce cKpaTUTM BpeMe LieJIOKYIIHOT Ipolieca Jo
06jaB/pMBama pajia y 4acoIucy, To he MOSUTUBHO yTULIATH Ha
KBa/IMTET WIAHAKA Y PEIOBHOCT M3/IaXKerha CBe3aKa.

3a cBe gomaTHe nHdOpMalyje, MOIMMO a ce 0OpaTHTe Ha JO-
JleHaBefleHe afipece 11 6poj TenmedoHa.

ATTPECA:

Cpricko 71eKapcKo pyIITBO

YpepuuiTso yaconuca , CpICKY apXMB 3a LITIOKYITHO
JIeKapcTBO

yn. Kpamuue Hatanuje 1

11000 beorpag,

Cpbuja
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Before submitting their paper to the Editorial Office of the
Serbian Archives of Medicine, all the authors should read the
Instructions for Authors, where they will find all the necessary
information on writing their manuscript in accordance to the
journal’s standards. It is essential that authors prepare their
manuscript according to established specifications, because
failure to follow them may result in paper being delayed or
rejected. Therefore, contributors are strongly encouraged to
read these instructions carefully before preparing a manuscript
for submission to the Serbian Archives of Medicine.

GENERAL INSTRUCTIONS. Original and professional papers

should be written entirely and exclusively in the English language

with a summary and title page in both English and Serbian. 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 suc-
cessive 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 follows 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 parenthesis (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 American Eng-
lish 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 letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., **Tc, IL-6,
0, B, CDS).

If a paper is a part of a master’s or doctoral thesis, or a research
project, that should be designated in a separate note at the end
of the text. Also, if the article was previously presented at any
scientific meeting, the name, venue and time of the meeting
should be written.

CLINICAL TRIALS. Clinical trial is defined as any research
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 medical
research, or patients case histories should contain a statement
that the subjects’ written consent was obtained, according to the
Declaration of Helsinki, the study has been approved by com-
petent 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 local legal standards.
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ficiently in writing the article in order to take responsibility for
the whole article and results presented in the text. Authorship is
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taining of results or analysis and interpretation of results; design
of manuscript or its critical review of significant intellectual value;
final revision of the manuscript being prepared for publication.
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the article of every co-author individually (within the Submis-
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indexed by numbers; official name, place and country of the in-
stitution in which authors work (in order corresponding to the
indexed numbers of the authors); at the bottom of the page: name
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SUMMARY. Along with the original article, communication,
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ond page of the manuscript. In the original article, the summary
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ends of all enclosures (tables, graphs, photographs, schemes) - if
any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section headings
should be in capital letters using boldface. An original article
should have the following section headings: Introduction, Ob-
jective, Methods, Results, Discussion, Conclusion, References.
A review article includes: Introduction, corresponding section
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Case Report, Discussion, References. No names of patients, ini-
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should be mentioned. Case reports cannot have more than seven
authors.

All enclosures (tables, graphs, photographs, etc.) should be
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the enclosures before printing 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 allowed in the title. Abbreviations in the
summary should be avoided, but if they have to be used, each of
them should be explained again when first mentioned in the text.
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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 pa-
pers 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,
liter - [) or subunits. Temperature should be in Celsius degrees
(°C), quantity of substance in moles (m0l), and blood pressure
in millimeters of mercury column (mm Hg). All results of he-
matological, clinical and biochemical measurements should be
expressed in the metric system according to the International
System of Units (SI units).

LENGTH OF THE MANUSCRIPT. The entire text of the manu-
script - 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, communi-
cations, review articles and articles on history of medicine, and
3,000 words for case reports, articles for practitioners, educational
articles and articles for “Language of medicine”; for any other
section maximum is 1,500 words.

To check the required number of words in the manuscript, please
use the menu Tools-Word Count, or File-Properties-Statistics.

TABLES. Each table, with its legend, should be self-explanatory.
The title should be typed above the table and any explanatory in-
formation 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 the tables. Abbrevia-
tions used in tables should be explained in the legend below the
respective table.

If the manuscript is entirely in the Serbian language, tables and
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create two separate tables with a single language!).

PHOTOGRAPHS. Photographs should be numbered in Arabic
numerals in order of citation in the text. Only original digital
photographs (black-and-white or color), resolution of 300 dpi,
and jpg or tiff format, are acceptable (small, blurry and photo-
graphs of poor quality will not be accepted for publishing!). If au-
thors do not posses or are not able to provide digital photographs,
then the original photos should be scanned as Grayscale (or RGB
color) with resolution of 300 dpi, and saved in original size.

If the manuscript is entirely in the Serbian language, photographs
and corresponding legend should be both in Serbian and English.

Photographs may be printed and published in color, but the ex-
penses 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 document, numbered in Arabic
numerals by order of citation in the text. The text in the graphs
should be typed in Times New Roman. Abbreviations used in
graphs should be explained in the legend below the respective
graph.

If the manuscript is entirely in the Serbian language, graphs and
corresponding legend should be both in Serbian and English.

SCHEMES (SKETCHES). Schemes should be drawn in Corel-
Draw or Adobe Illustrator (programs for drawing vectors, curves,
etc.). The text in the schemes should be typed in Times New Ro-
man, font size 10 pt. Abbreviations used in schemes should be
explained in the legend below the respective scheme.

If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and English.
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ceptable. The number of citations of original articles must be at
least 80% of the total number of references, and the number of
citations of books, chapters and literature reviews less than 20%.

If monographs and articles written by Serbian authors could be
included in the reference list, the authors are obliged to cite them.

The majority of the cited articles should not be older than five
years. Abstracts should be avoided as references, and those older

than two years should not be included in citations. The references
of articles accepted for publication should be designated as in
press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style (Uni-
formed Requirements for Manuscripts Submitted to Biomedical
Journals), rules and formats established by the International
Committee of Medical Journal Editors (http://www.icmje.org),
used by the U.S. National Library of Medicine and scientific

publications databases. Examples of citing publications (journal
articles, books and other monographs, electronic, unpublished
and other published material) can be found on the website http://

www.nlm.nih.gov/bsd/uniform_requirements.html. In citation of
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cause it is one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be accompa-
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and includes the following: 1) statement that the paper has never
been published and concurrently submitted for publication to
any other journal; 2) statement that the manuscript has been
read and approved by all authors who have met the criteria of
authorship; and 3) contact information of all authors of the article
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ter form can be downloaded from the journal’s website (http://
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disclosure of the names of people having contributed to the work.
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to the Article #6 of the Statute of the SMS) for the year in which

the manuscript is being submitted, and the firstly named author
must be subscribed to the journal in the same year. Institutions
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NOTE. The papers not complying with these instructions will not
be reviewed and will be returned to the authors for revision. Ob-
serving the instructions for preparation of papers for the Serbian
Archives of Medicine will shorten the time of the entire process
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