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The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasoBu €wiaHoBa CpIICKOT JIeKapCKOT ApYyIITBa,
TIPETI/IATHMKA YacOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEVMIMHCKIX ¥ CPOTHIX
crpyka. O6jasbyjy ce: yBOIHMIIM, OPUTVMHATHYA PajIOBH, IIPETXO/{HA I KPATKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PAJIOBM 3a IIPAKCY, PajIOBY U3
uCTOpUje MeUIIMHE Y je3VKa MeMIIHE, MeIUIIMHCKE eTVKE VI PeryaTOPHUX
CTaHZap/a y MeIMIMHM, M3BEIITaj) Ca KOHTPeca I HayYHMX CKYNOBa, TNYHA
CTaBOBU, HAPYYEHM KOMEHTAPH, MCMA YPENHNUKY, IPUKa3U KIbUra, CTPyIHe
BeCTU, In memoriam n gpyru npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
1e/IOKYITHO IeKapCTBO He MOTY Jia Ce IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyruM MecTuMa. PajioBy He cMejy fia Oy/y peTXOHO ITaM-
TIaHM Ha IPYTUM MeCTUMA (IeIMMIIHO M/ Y IOTIIYHOCTH).

ITpucneny pykormc Ypehusauku o6op mame perieH3eHTIIMa pajiyt CTPyYHe
nporieHe. YKONMMKO PelleH3eHTH IIPefIoyKe M3MeHe VI JIONTyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONIOOM JIa YHece TpaykeHe M3MeHe Y TeKCT pajia U
Jla apryMEeHTOBaHO 0OPas/IOKI CBOje Hec/arame ¢ npuMef6amMa peleHseHTa.
KonauHy ofryKy o mpyuxBaramy pajia 3a IITaMITy JJOHOCHU IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucrahyje XoHopap, a ayTOpcKa Ipasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomvcu u mpunosu ce ve Bpahajy. 3a penpopykuujy mim
IIOHOBHO 00jaB/blBatbe HEKOT CeTMeHTa pajia My6/mMKoBaHor y ,,Cprickom ap-
XVBY" HEOIIXOJIHA je CAIJTACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>KajeM Ha eH-
I7IeCKOM 1 cprickoM jesuky (hupwnia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYITHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0fipa3 Mulijberba CpIICKOT leKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HayqHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE UK Ce Ha Y 0C/Iabajy.
CpIIcKo JTeKapCKo APYLITBO, ypeaHuk uin Ypehusauku ogbop ,,Cprckor ap-
XVBa 32 L[e/IOKYITHO IEKapCTBO He IPMUXBATajy 611710 KAaKBY OATOBOPHOCT 32
HaBOJie y pajioByuMa. PekmaMun matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAAapAMUMa. PekTaMHI MaTepuja yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAIIEHOT TPOM3BO/A,
OJJHOCHO TBpJjHbe Ipou3Bohaua.

ITopiHeceHM PYKOIINC IIOIpa3yMeBa fia je HheroBo Iy0mKoBame of1o6puo
OJIrOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBambe 00aB/beHo. VismaBay
ce Hehe cMaTpaTu IPaBHO OrOBOPHMM Y C/Iy4ajy IOJHOLIEHa GUIO KaKBOT
3axTeBa 3a KoMiensanujy. Tpe6a fia ce HaBey CBM U3BOPM UHAHCHPaAKba Pajia.

Cpncxu apXNB 3a IETIOKYITHO TeKaPCTBO je Yacomic CPIICKOT IeKapCKOT
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SUMMARY

Introduction The anterior and middle superior alveolar (AMSA) nerve block is an alternative technique
of local anesthesia in the maxilla, unpredictably efficient for pulpal anesthesia.

The aim of this study was to determine the anesthetic efficacy of the AMSA injection for pulpal anesthesia,
using computer-controlled injection system or conventional syringe, and two local anesthetic solutions
with or without adrenaline.

Methods The authors administered two AMSA injections during two separate appointments, utilizing
the computer-controlled system and conventional syringe to 40 subjects, divided into two groups of
20 subjects each depending on the local anesthetic used. A pulp tester was used to test the achieved
anesthesia of the central and lateral incisors, caning, first and second premolars, and the first molar in
10-minute cycles over a period of 60 minutes. Duration of anesthesia for all the mentioned teeth was
also determined for both the anesthetic solutions and ways of application.

Results The AMSA injection with both types of equipment was successful, showing slow onset, satisfying
intensity, and declining duration of pulpal anesthesia at the last two measurements. Local anesthetic
with vasoconstrictor exhibited a significantly longer pulpal anesthesia.

Conclusion The AMSA nerve block could be recommended for achieving pulpal anesthesia of maxillary
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INTRODUCTION

Traditionally, local anesthesia for the many
dental procedures in the maxilla is achieved
by administering an infiltration injection on
the buccal or labial aspect of the targeted tooth.
However, this technique is sometimes inade-
quate for relieving pain during tooth extraction
in cases of teeth affected by acute periodontal
infection; also, paresis of muscles of facial ex-
pression, which occurs to some degree, may
interfere with aesthetic dental work in the re-
gion. The anterior and middle superior alveo-
lar (AMSA) nerve block, introduced in 1998,
represents an alternative technique that might
compensate the mentioned shortcomings [1].
It derives its name from the fact that both the
anterior and the middle (if existing) alveolar
nerves are blocked, providing anesthesia of
several maxillary teeth (including incisors, ca-

nines, both premolars and mesial roots of the
first molars) [2].

Some studies have shown that effective
pulpal anesthesia after the AMSA nerve block
is questionable [3-6]. Moreover, palatal injec-
tions with the conventional syringe are known
to be unpleasant and painful. Several studies
have shown that computer-assisted injection
system technique resulted in less pain than the
conventional syringe [7-10]. Therefore, conven-
tional syringes, according to some researches,
were claimed to be too unpredictable to be rec-
ommended for clinical use as the first choice
[3]. Finally, there are no available studies in the
literature that compare success of the AMSA
injection in achieving pulpal anesthesia depend-
ing on the type of local anesthetic solution.

This prospective, randomized, double-
blind study (concerning the anesthetic used)
was aimed at determining the efficacy of the
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AMSA nerve block for pulpal anesthesia, applied with a
computer-controlled injection system or a conventional
syringe, when local anesthetics with different contents of
adrenaline were used.

METHODS

The clinical trial was conducted at the Faculty of Medicine
in Foca, Bosnia and Herzegovina. The study protocol was
approved by the Ethical Committee of the Faculty of Medi-
cine (registration number 01-8/111, issued 11/2/2009).
The study was conducted in accordance with the accepted
ethical standards for research practice (guidelines of the
Declaration of Helsinki of 1975, as revised in 1983). All
participants signed an informed consent form.

Subjects

Forty adult subjects of both sexes, with intact teeth from
the first molar on one side to the first molar on the other
side, voluntarily participated in this study. All participants
were in good health (determined by a written medical
health form), ranging from 20 to 25 years of age, and not
taking any medication that could alter their pain percep-
tion. Participants were students of the Faculty of Dental
Medicine in Foca, University of East Sarajevo.

Method

All the participants were divided into two groups of 20 par-
ticipants each, depending on the content of adrenaline in
the local anesthetic used - 0.9 mL of 3% mepivacaine plain
(Septanest®, Septodont, Saint-Maur-des-Fosses, France)
and 0.9 mL of 4% articaine with adrenaline 1:100,000
(Ubistesin forte®, 3M ESPE, Seefeld, Germany).

All subjects randomly received two AMSA injections
at two separate appointments, the time between the ses-
sions being at least one week. All the participants received
the AMSA injection using computer-controlled injection
system at the first appointment, and the same amount of
appropriate local anesthetic solution with a conventional
syringe at the other appointment. In total, 80 injections
were administered and each subject served as his/her own
control. Forty AMSA injections were administered on the
left side, and the same number on the right side. The side
of the injection was randomly chosen for the first injection.

All the participants received the AMSA nerve block as
previously described [1, 2]. They were positioned supine
in the dental chair, with slight hyperextension of the neck
in order to have good accessibility and visibility (Figure 1).
They were informed that the procedure will last slightly
longer than usually, especially when receiving a computer-
controlled injection (approximately 3 minutes).

The depth of anesthesia for all the mentioned teeth was
monitored with the electric pulp tester of 10 mA, with a
scale of 0-10. Every 10 minutes within an hour, the pulp
tester recorded the level of anesthesia, seven times in total.
The mandibular intact canine was used as control. No re-
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Figure 1. The anterior and middle superior alveolar nerve block done
with conventional syringe and slight hyperextension of the neck

sponse to the maximum output of the pulp tester was used
as the criterion for good pulpal anesthesia. Also, for the
same subjects, the duration of anesthesia was determined,
regardless of the way of administration.

Statistical analysis

Data was analyzed using Kruskal-Wallis test and exact Wil-
coxon rank sum test, using SPSS version 13.0 (SPSS Inc.,
Chicago, IL, USA). Statistical significance of p-values was
determined in relation to Bonferroni correction a value
(a, =0.05/ 3 =0.0167). For graphical data display, MS Of-
fice Excel 2003 (Microsoft, Redmond, WA, USA) was used.

RESULTS

Essentially, the results of the intensity of pulpal anesthe-
sia of the central and lateral incisors were similar when
articaine was used, regardless of the equipment used for
anesthesia. The intensity of pulpal anesthesia of the men-
tioned teeth was less intense when mepivacaine was used,
regardless of the equipment (Figures 2 and 3). Based on
the obtained results, a statistically significant difference
in the intensity of anesthesia was observed after the use
of anesthetics with adrenaline compared to that without
the vasoconstrictor (p < 0.05).

Concerning the success of pulpal anesthesia of canines
and premolars, intensity of the achieved anesthesia, for the
whole observational period (60 minutes), was better when
articaine was used, regardless of the equipment used. The
intensity of anesthesia decreased when mepivacaine had
been already used after second measurement, regardless
of the equipment used (Figures 4, 5, 6). Regardless of the
mode of administration, a statistically significant differ-
ence existed in the intensity of anesthesia achieved with
different anesthetic solutions (p < 0.05).

Anesthesia of the first molar achieved by mepivacaine
was not satisfactory; anesthesia achieved by articaine with
adrenaline was better but short-lived, regardless of the
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Figure 2. Intensity of central incisor pulpal anesthesia as determined
by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the second measurement and further on

Figure 5. Intensity of the first premolar pulpal anesthesia as deter-
mined by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on
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by the lack of response to electrical pulp testing
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Figure 6. Intensity of the second premolar pulpal anesthesia as deter-
mined by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on
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Figure 4. Intensity of canine pulpal anesthesia as determined by the
lack or response to electrical pulp testing

*p < 0.05, statistically significant difference in the intensity of pulp anesthesia
between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on

equipment used (Figure 7). In regard to the first molar,
statistical significance was not found in the intensity of
anesthesia, regardless of the type of local anesthetic solu-
tion and the manner of application (p > 0.05).

Regarding the length of anesthesia, the descriptive data,
presented in Tables 1 and 2, clearly indicates that the dura-
tion of anesthesia was significantly shorter when anesthetic
without vasoconstrictor was used.

‘ DOI: https://doi.org/10.2298/SARH181231069T

Figure 7. Intensity of the first molar pulpal anesthesia as determined
by the lack of response to electrical pulp testing

*p > 0.05, there is no statistical significance in any parameter, neither in the
application mode nor in the type of local anesthetic solution

DISCUSSION

The use of no response to 10 mA (maximum output of the
pulp tester), as a criterion for complete pulpal anesthesia,
was based on the clinical studies by Dreven et al. [11] and
Certosimo and Archer [12].

It is believed that the palatal application of anesthetics
to achieve the AMSA block is more efficient if the Wand
system (Milestone Scientific, Inc., Livingston, NJ, USA)

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):400-404
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Table 1. Descriptive data on the duration of anesthesia for all teeth
(in minutes) in relation to the equipment used

Type of anesthetic Anaeject Carpule
- - Total
device syringe
Mepivacaine plain
n 20 20 40
Average (SD) 41 (5.68) 40 (5.77) 40.50 (5.6)
Median (range) 40 (35-50) 40 (30-50) 40 (30-50)
Articaine with
vasoconstrictor
n 20 20 40
Average (SD) 81.5(8.18) 77 (12.06) 79.25(10.29)
Median (range) 82.5(65-90) | 80(55-90) | 82.5(55-90)

There is a statistically significant difference in the duration of anesthesia in
relation to the type of the anesthetic (Kruskal-Wallis test; x> = 40.518;
p=1.59x%x10%)

Table 2. The results of testing the duration of anesthesia in relation
to the types of anesthetic (regardless of the way of administration)

Exact Wilcoxon rank-sum test
Group
W p*
Mepivacaine vs. articaine 0 1.45x 10™M

“Significance of p-value is determined in relation to the Bonferroni correction
(a,=0.05/3=0.0167)

is used instead a classic syringe [13, 14]. However, the re-
sults of this study indicate that the use of conventional
syringe might be practically equally effective as the use
of the computer-controlled injection system equipment.

Concerning the presence of vasoconstrictor in the anes-
thetic solution, the use of local anesthetics with adrenaline
resulted in successful pulpal anesthesia for all the men-
tioned teeth except the first molar, regardless the equip-
ment used. Some studies have shown that 4% articaine with
adrenaline in the 1:100,000 ratio has significantly lower ef-
fect than 2% mepivacaine with adrenaline in the 1:100,000
ratio, in the width of the anesthetic field and the duration
of anesthesia [15].

The use of the AMSA injection for clinical anesthesia of
the mentioned five teeth and bucco-mesial root of the first
molar may be accepted as advantageous because with only
one injection, all these teeth (upper incisors, canine, and
both premolars) can be anesthetized for almost 60 minutes,
without numbness of the lips and muscles of facial expres-
sion [16]. The main theoretical advantage of this AMSA
nerve block is that it reduces the number of injections and
the quantity of anesthetic solution administered in com-
parison with the conventional supra-periosteal infiltrative
anesthesia applied in multiple injections for each tooth.
There is also evidence that the effect of AMSA is equal to
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a total of five supra-periosteal injections on one side of
the maxilla, with less discomfort and less anesthetics [17].

According to our results, the AMSA injection seems to
be successful for clinical requirements of pulpal anesthe-
sia of both incisors, canines and premolars. This success
is largely dictated by the pattern of diffusion of the local
anesthetic solution across the bony canal from the palatal
nutritive canal and the region of upper dental plexus. This
is the reason the AMSA injection has been called a nerve
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in anesthesia of the first molar might somehow depend on
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esthetic efficacy showed that 4% articaine proved to be
more effective than 2% lidocaine in securing anesthesia of
maxillary anterior teeth and premolars [20]. The advan-
tages of the AMSA injection when compared to conven-
tional infiltration can be particularly evident in patients
who may be sensitive to vasoconstrictors. Thus, the results
found here seem to indicate that the AMSA injection could
be considered an alternative to the standard infiltration
technique for patients in whom increased vasoconstrictor
concentrations may be undesirable, especially in multiple
endodontic procedures.

CONCLUSION

Having in mind all the presented results, the AMSA nerve
block used for pulpal anesthesia was quite successful. There-
fore, the AMSA nerve block may be recommended for clini-
cal use in endodontics. In conclusion, we can add that an-
esthetic solution without a vasoconstrictor can be used for
short-term procedures, regardless of the significantly short
duration in relation to anesthetics with a vasoconstrictor.
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CAXETAK

YBopg YcnewHocT 6510Ka Npeabrix U cpefjbix ropkbrix anBeo-
napHux HepaBa (610K AMSA), anTepHaTUBHE TEXHIIKE JIOKaJIHe
aHecTe3uje ropbux 3y6a, HenpeaBUAKBA je Kaja je y nuTarby
nocTr3arbe aHecTe3nje 3ybHe nynne oBux 3y6a.

Linsb oBe cTyauje 6vio je fa yTBpan epukacHocT 6noka AMSA 'y
MoCTM3atby aHecTe3uje 3y6He nynne NpYUMeHOM KOMIjyTepCKM
KOHTPOJSIMCAHOT C1CTeMa 3a anaunKauujy oKanHe aHecTesuje
VI KNacudHe Kapnyn-6pusranuue n kopuwherbem fBa J1o-
KaHa aHecTeTMYKa pacTBOpPa, Ca ajpeHanHoM uUni 6e3 mera.
MeTtope AyTopu cy fanu nHjekumje 3a 6nok AMSA y aBe oaBoje-
He noceTte, Kopuctehy KOMMjyTEPCKU KOHTPONMCAHN CUCTEM
3a annuKauujy NOKanHOr aHecTeTKa NN KOHBEHLNOHAMNHY
Kapnyn-6pusranuuy 3a 40 CNUTaHKKa, NOLESbEHNX Y ABE rpyne
of no 20 ncnuTaHrKa y 3aB1UCHOCTY OF MPUMEHEHOT TOKAJTHOT
aHecTeTyKor pactaopa. [lynn-tectepom je Ha cBakmx 10 mu-
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HyTa y TOKY jeAHOr caTa ogpehBaH UHTEH3MTET NOCTUTHYTe
aHecTe3uje Nynne LieHTpanHor 1 natepanHor cekytuha, oura-
Ka, 0ba NpeTKyTHaKa 1 NpBOT KyTkbaka. Takohe, oppehuBaHa
je n gyxunHa Tpajarba aHecTe3mje 3a NoMeHyTe 3y6e y OgHOCY
Ha NpYMerbeHe aHeCTeTUYKE PacTBOPE M HauMH anankauuje.
PesynTtatu bnok AMSA je 6uo ycnewaH nocne nprvimeHe obe
BpCTe 6pum3raniiLe 1 KapakTeprcao ce Croprim NOYETKOM, 3a-
A0BOJbaBajyNM MHTEH3UTETOM, Kao 1 onafakeM NHTEH3UTe-
Ta MPUIMKOM Nocneftba fiBa Mepeta. JIoKanHy aHeCTeTUUKN
pacTBOP Ca Ba30KOHCTPUKTOPOM MOKa3ao je CTaTUCTUYKM 3Ha-
4ajHo fy»Ke Tpajatbe aHecTe3nje.

3aksbyyak bnok AMSA ce moxe npenopyunTy 3a aHecTe3u-
patbe nynmne ropkux 3y6a, o LeHTpanHor cekytuha go gpyror
NpeTKyTHakKa.

KimbyuHe peun: nokanHa aHecTe3uja; aHecTe3uja Mynne; ropku
3y6u
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SUMMARY

Introduction Positron emission tomography (PET) with computed tomography (CT) using fluorine-
18-labeled fluorodeoxyglucose ("®F-FDG PET/CT) is a hybrid diagnostic method based on the cell’s glucose
uptake detection, which correlates with the degree of disease activity. While other diagnostic procedures
fail to evaluate functional tissue, '®F-FDG PET/CT can be helpful in discovering active disease in patients
with vascular graft infection.

Methods This cohort retrospective study included 22 patients (17 male, five female; aged 61.7 + 16.1)
with suspected vascular graft infection. Blood analyses and CT were performed in all patients. Degree
of glucose uptake was evaluated visually and semiquantitatively using maximal standardized uptake
value (SUVmax). Findings were considered positive if focal fluoro-deoxyglucose (FDG) accumulation was
greater in vascular graft projection than other parts of the blood vessel and liver.

Results The sighs of active disease were found in 19 patients (86%) (16 male, three female) at the level
of implanted vascular grafts: six aortobifemoral (27%), four aortoiliac (18.2%), four of abdominal aorta
(18.2%), two of thoracic aorta (9.1%), two femoral (9.1%), one femoropopliteal (4.5%) (SUVmax 7.9 + 2.4).
Two patients were considered true and one false negative- due to antibiotic usage, which reduces FDG
uptake. PET/CT helped in treatment alteration of 12 patients, seven (31.8%) started new medicament
therapy, five (22.7%) had a surgical graft replacement. Overall sensitivity of this method is 95%, specificity
100%, positive predictive value 100%, negative predictive value 66.6%, accuracy 95.4%.

Conclusion *F-FDG PET/CT is a useful diagnostic method in detection of active vascular graft infection
with high diagnostic accuracy, which is important in avoiding unnecessary surgery and appropriate
therapy planning.

Keywords: '®F-FDG PET/CT; SUVmax; vascular graft; infection

INTRODUCTION

Cardiovascular disease is the leading cause of
death worldwide [1]. Endovascular interven-
tions rarely end up with infection, but in cases
of infected prosthetic vascular graft, morbidity
and mortality are high [2].

Infection and inflammation of cardio-
vascular system can be clinically presented
by numerous nonspecific symptoms, which
make them even more difficult to be recog-
nized. Right diagnosis is made based on blood
tests, hemoculture, ultrasound, and computed
tomography (CT) [3, 4]. The most common
causes of an infection are bacteria Staphylococ-
cus aureus, Methicillin-resistant Staphylococ-
cus aureus, Pseudomonas aeruginosa, Klebsiella
and Enterococcus [5, 6]. Medicament treatment
implies elimination of an infective agent by

various antibiotics (Tetracycline, Methicillin,
Penicillin), but the treatment of choice for graft
infections is surgical removal and graft replace-
ment [7, 8], which is why an accurate diagnosis
is important to avoid unnecessary surgery.
Nowadays, positron emission tomography
(PET) with CT using fluorine-18-labeled fluoro-
deoxyglucose (**F-FDG PET/CT) is used to assess
the sights of an increased metabolism of glucose,
such as in neoplastic cells, which is why PET/
CT is mostly used in oncology [9, 10]. However,
E-FDG PET/CT can identify the source of an
infection or inflammation relying on its ability
to recognize functional changes of the tissue, un-
like radiologic modalities, which evaluate only
morphology [11, 12]. Therefore, our aim was to
evaluate the importance of *F-FDG PET/CT in
patients with suspected vascular graft infection,
to detect the extent and degree of active disease.
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METHODS
Patients

In this cohort retrospective study were included 22 patients
(17 male and five female; aged 61.7 £ 16.1) with persistent
systemic manifestations (fever, weakness, chills, muscle
pain), who were referred to "*F-FDG PET/CT examina-
tion, to National PET Center of Clinical Center of Serbia,
in the period between September 2012 to June 2018, to
confirm vascular graft infection. Biochemical blood analy-
ses, hemocultutre and CT were performed in all patients.
The criteria for inclusion in this study and indications for
BE-FDG PET/CT scan were as follows: suspicion of a re-
current cardiovascular infection based on positive hemo-
culture and blood analyses (elevated C-reactive protein,
sedimentation) or fever of unknown origin in patients with
positive medical history of graft implantation, as well as
patients with follow up of at least six months. The criteria
for exclusion were blood glucose level above 11 mmol/l,
application of corticosteroid therapy, the existence of ma-
lignant disease and recent chemo/radiotherapy. All the pa-
tients gave their written consent to participate in the study
which was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee.

Fluorine-18 labeled fluorodeoxyglucose examination

A 64-slice hybrid PET/CT (Biograph, TruePoint64, Siemens
Medical Solutions, Inc. USA) was used for scanning, which
was initiated one hour after intravenous injection of *F-
FDG. Imaging was performed from the base of the skull
to the mid tights, by non-contrast-enhanced low dose CT
and PET. CT, PET, and fused PET/CT images were then
demonstrated for interpretation on the workstation. Level
of metabolic activity was analyzed visually and semiquanti-
tatively using the maximal standardized uptake value (SUV-
max), which was calculated according to the patient’s weight
and admitted radioactivity. *F-FDG PET/CT findings were
found to be positive in cases of focal glucose uptake that is
higher in a projection of implanted vascular graft than the
accumulation in other parts of the blood vessel and liver.

Findings of "*F- FDG PET/CT examination were com-
pared to the bacterial culture results of an infected vascular
graft from surgery, and results of clinical follow-up of at
least six months.

Statistical analyses

The results were showed as mean + standard deviation
(SD). The '®F-FDG PET/CT and CT diagnostic values
were calculated by specificity, sensitivity, positive predic-
tive value, negative predictive value and accuracy.

RESULTS

The sights of pathological "*F-FDG uptake were found in
19 out of 22 patients (86.4%) (16 male and three female),

‘ DOI: https://doi.org/10.2298/SARH190301041S
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Figure 1. Coronal plane of unenhanced low dose CT, PET, fused PET/
CT and maximal intensity projection. Focally increased uptake of FDG
is showed in a projection of soft tissue lesions along vascular graft of
abdominal aorta (SUVmax 9.3).

CT - computed tomography; PET - positron emission tomography;
FDG - positron emission tomography; SUVmax — maximal standardized
uptake value

which were considered true positive. Increased glucose me-
tabolism was showed in a projection of implanted vascular
grafts: six aortobifemoral (27%), four aortoiliac (18.2%),
four of abdominal aorta (18.2%) (Figure 1), two of thoracic
aorta (9.1%), two femoral (9.1%) and 1 femoropopliteal
(4.5%) (Figure 2). Mean SUVmax values of an active disease
were 7.9 + 2.4 (Table 1). Out of 19 true positive patients, 13
(68.4%) had manifested symptoms such as fever, swelling,
weakness and pain of an affected limb and 11 (57.9%) had
leukocytosis and elevated C-reactive protein.

Out of three negative patients, two were considered true
negative and one was false negative — due to antibiotic usage
in a period of examination, which reduces *F-FDG uptake.

8F-FDG PET/CT helped in treatment alteration of 12
patients, seven (31.8%) started a new medicament therapy
(antibiotic) and five (22.7%) had a surgical graft replace-
ment during which an infective agent was proved (Staph-
ylococcus species), while seven patients remained on the
same therapy as the disease was still active on PET/CT
(Table 2).

Four patients (three men and one woman) had a control
¥E-FDG PET/CT in order to evaluate therapy response.
Recurrent disease was found in one patient after the anti-
biotic interruption.

CT failed to detect graft infection in 14 patients (63.3%).
In eight patients the results correlated to "*F-FDG PET/CT,
tive were true positive and three were true negative. Cal-
culated sensitivity of CT is very low (26.3%), with higher
specificity (66.7%). However, overall sensitivity of *F-FDG
PET/CT is 95%, specificity 100%, positive predictive value
100%, negative predictive value 66.6%, accuracy 95.4%.
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Table 1. Average values of SUVmax based on PET/CT finding

True True False
Parameters - - N
positive negative negative
n (%) 19 (86.4%) 2(9.1%) 1 (4.5%)
SUVmax +SD | 7.92 +2.40 1.1+0.2 1.9

SUVmax - maximal standardized uptake value; PET - positron
emission tomography; CT - computed tomography

Table 2. Number of patients who received a new treatment
or prolonged with the same therapy after 18F-FDG PET/CT
examination

Parameters Antibiotics Surgery Total
New treatment 7 5 12
No change in 7 0 7
treatment

Total 14 5 19

'8F-FDG PET/CT - fluorine-18-labeled fluorodeoxyglucose

Figure 2. Transversal, coronal, and sagittal plane of FDG PET/CT and maximal
intensity projection. Focally increased accumulation of FDG is showed in a pro-
jection of right femoropopliteal vascular graft (SUVmax 6.1).

FDG - positron emission tomography; PET - positron emission tomography;
CT - computed tomography; SUVmax — maximal standardized uptake value

DISCUSSION

Mortality of vascular graft infection has high rates, which
is why the appropriate diagnosis is a priority, especially
when infection is asymptomatic. Because of the high glu-
cose uptake of inflammatory cells, "*F-FDG PET/CT is an
appropriate tool to use in detecting suspected inflamma-
tion and infection [13].

Diagnostic tool of choice in a progressive vascular graft
infection is CT; however, the frequency of false negative
results is relatively high, which is why *F-FDG PET/CT was
introduced as an alternative modality for infectious lesions
[14]. In our study, 63.6% of findings were false negative on
CT, in comparison to one false negative on "*F-FDG PET/CT.
This can be explained by the fact that both sensitivity and
specificity of CT decrease in chronic infection [4, 15].

False-negative finding in one patient was a result of an-
tibiotic therapy used in a period of PET/CT examination.
In the study of Guenther et al. [16], one patient was also
considered false negative for the same reason. Antibiotics
reduce inflammation and accumulation of radiopharma-
ceutical, which can undermine the diagnostic accuracy. In
addition, subacute and low-grade infections may also be
problematic to interpret, which is why it is important to
take all into account - clinical, biochemical and diagnostic
findings in the final conclusion [17].

The results of our study show high sensitivity (95%)
and specificity (100%) of *F-FDG PET/CT in detection
of vascular graft infection, similar to those in the paper
of Keidar et al. [18], who reported sensitivity of 93% and
specificity of 91%, as well in other papers [19, 20]. How-
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ever, specificity may vary, which can be explained by physi-
ological uptake in postoperative inflammation, healing
tissue or chronic inflammatory reactions induced by the
graft [15, 16, 21]. "*F-FDG PET/CT had better diagnostic
performance than CT in this study, similar to the results
of other studies [4, 22].

One of this study’s exclusion criteria was high glucose
level, over 11 mmol/L. However, a study by Rabkin et al.
[23], proved that hyperglycemia might reduce the sensitiv-
ity of ®F-FDG PET/CT but in cases of malignancy, while in
those with infection/inflammation no meaningful impact
on the false negative results was found.

Symptoms and elevation of inflammatory parameters
do not have to be presented in all of the patients with an
infected vascular graft. In this study, out of 86.4% positive
patients on '"*F-FDG PET/CT, 57.9% had leukocytosis and
elevated C-reactive protein. In a study by Wassélius et al.
[24], was reported normal CRP, or discretely elevated, in
13 out of 15 patients and vascular graft infection was con-
firmed in only one patient.

In our study, '*F-FDG PET/CT helped in treatment al-
teration of 63.2% of the patients, which is why it is consid-
ered to be a helpful tool in avoiding unnecessary surgery
and it contributes to the optimal treatment [15, 25].

CONCLUSION

According to our results, *F-FDG PET/CT is a useful diag-
nostic method in the detection of active vascular graft infec-
tion with high diagnostic accuracy. Because of its ability to
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evaluate morphology and functional tissue using SUVmax,
E-FDG PET/CT gives an objective assessment of sights
and level of the disease activity, which is why it is proved

to be superior to CT. It contributes to avoiding unnecessary

surgery, appropriate therapy planning and in the assessment
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XubpuaHn MUYKHT nHdEKLMje BacKynapHor rpadta nomohy no3sUTPOHCKe eMUCUMOHE
Tomorpaduje ca KomnjytrepusosaHom Tomorpadujom Kopuwherem pnyop-18-
obenexeHe pnyoppeokcurnykose: uckyctso HauuonanHor NET yeHtpa Cpbuje

Jenena LWanorscku', iparaHa LLo6uh-LlapaHosuh'? He6ojwa MeTtposuh'? Crpaxutba Oganosuh'? Bepa Aptuko'?, Munuua
Crojurbkosuh', HeBeHa PaHkosuh', MunoLw Berskosuh', Mununua Bykuhesuh?, Hukona borocasmesuh?, JaHuno Jepemuh?,

Jywan LWanorcki®

'KnuHnukn ueHtap Cpbuje, LieHTap 3a HykneapHy meaunuuHy, beorpag, Cpbuja;

*YHnsep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

*KnuHnukn yeHTap Cpbuje, Kapanoxmpypluka KnuHuka, beorpag, Cpbuja;

*VIHCTUTYT 3a opTOMeacKy xupyprujy,barbuua’, beorpag, Cpbuja;

SKnunnuku ueHTap Cpbuje, LieHTap 3a pagronorujy 1 MarHeTHy pesoHaHLy, beorpag, Cpbuja

CAXETAK

YBop MNo3uTpoHcka emucroHa Tomorpaduja (MET) ca KomjyTe-
przoBaHoM Tomorpadujom (KT) y3 kopuwwhere dnyop-18-06e-
nexxeHe dnyoppeokcuriykose (*O-OAr MET/KT) jecte xubpua-
Ha AujarHoCTMYKa MeTofa 6a3vpaHa Ha feTeKkuunju henmjckor
HaKym/batba [yKo3e, KOj/ Kopenmpa ca CTeneHOM akTUBHOCTH
6onectu. oK fpyre AnjarHOCTUYKe MeToAe HeMajy MoryhHocT
npoueHe dyHKUuje TKrBa, "*O-OO MET/KT moxe 6utn of Be-
NVKe nomohu y oTKprBakby akTuUBHE 6onectu Kog 6onecHuKa
ca nHdeKLmjom BacKynapHor rpadra.

Metopge Y 0BOj KOXOPTHOj PETPOCMEKTVBHOj CTYAUjU je 6uno
YK/byueHo 22 6onecHuka (17 mylukapala, NeT )eHa; roguHa
cTapoctn 61,7 £ 16,1) ca CycneKTHOM MHGEKLMjOM BacKynapHor
rpadTa. AHanv3se Kpsu 1 KT cy ypaheHn cBum 6onecHuumma.
CreneH npey3uMatba ryKose je npoLerseH BU3YenHO U CEMUK-
BaHTMTaTVBHO Kopuwherem MakcMMaHe CTaHAapAN30BaHe
BpepHocTy yHoca (MCB max.). Hanaswm cy cmatpaHu no3nTus-
HVIM YKOMIKO je dOoKanHo nojayaHo Hakynsbarbe dnyopope-
okcurnykose (O 6uno NHTEH3UBHUje y HUBOY BacKynapHOr
rpadTa Hero y Apyrum JenoBrMa KPBHOT Cyaa 1 jeTpul.
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Pe3syntatm AKTrBHa 6ornecT je youeHa Kop 19 6onecHuka
(86%) y HMBOY yrpaheHor BackynapHor rpadta (16 myLiKa-
paLa, TpU KeHe): WecT aopTobrdeMopanHux (27%), yuetnpu
aopTounujadHa (18,2%), Yetnpu abgomrHanHa (18,2%) v gBa
ca TopakasiHom aoptom (9,1%), aBa demopanHa (9,1%) u jepaH
demopononnuteantu (4,5%) (MCB max. 7,9 + 2,4). [1Ba 6onec-
HVKa Cy CMaTpaHa CTBapHO ¥ jeAaH NaXXHO HeraTVBHUM — ycneq,
Kopuiwhera aHTMOMOTUKA KOjU CMakbyjy Hakynbaree OAT. MET/
KT je nonpuHena farwem nevery 12 6onecHrka. Kog mux cegam
(31,8%) 3amoueTa je MegMKaMeHTHa Tepanuja, a Kog neT (22,7%)
XMpYypLUKa 3ameHa rpadTa. CBeyKynHa CEH3UTUBHOCT OBE Me-
Toze je 95%, cneynduuHoct 100%, NO3UTNBHA NPEANKTVBHA
BpefHocT 100%, HeraTMBHa NpefuKTUBHa BpefHOCT 66,6%,
TayHocT 95,4%.

3akmyuak *O-O[r MET/KT je KopucHa MeTofa y AeTekumnjn
NHOeKLVje BacKynapHor rpadTa ca BUCOKOM AMjarHOCTUYKOM
TauHoLwhy, WTO je 6UTHO 3a 13beraBarbe HEMOTPe6HUX onepa-
uuja u nnaHvpare ogrosapajyhe Tepanuje.

Kmbyune peun: "*O-Or NET/KT; MCB max.; BackynapHu rpadt;
nHbekumja
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SUMMARY

Introduction/Objective Chronic obstructive pulmonary disease (COPD) exacerbation is mostly triggered
by infectious agents and seriously compromises the patient’s quality of life and predicts a poor outcome
of the disease as well. If the signs of the probable bacterial cause of COPD exacerbation are presented in
an intubated patient, initial antimicrobial management must be launched. Depending on the results of
the respiratory system sample cultures, the initial antimicrobials can be changed or continued.

The objective of this study is to present in-hospital suggestions regarding the use of the initial antimicro-
bial management of urgently intubated COPD adults with the probable bacterial cause of exacerbations,
considering the source of bacterial acquisition (i.e. facility- or community-acquired bacteria).

Methods The cross-sectional study covered 51 patients urgently intubated on admission to the medical
Intensive Care Unit of the Zemun Clinical Hospital Center during 2015/2016. The patients were divided
into two groups: community-acquired (n = 26) and facility-acquired infection group (n = 25). The respira-
tory system samples were processed in the Microbiology Laboratory.

Results Acinetobacter and Pseudomonas spp. were the most frequently isolated bacteria in both groups,
followed by Staphylococcus aureus and Klebsiella spp. as the third most frequent bacteria in the com-
munity- and facility-acquired group, respectively. The parallel use of tigecycline and aminoglycosides
proved to cover a sensitive microbial spectrum in 52% of examinees of the community-acquired and
32% of examinees of the facility-acquired group.

Conclusion The present study suggests the initial management of intubated adults with probable bacte-
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Keywords: COPD; mechanical ventilation; anti-bacterial agents

INTRODUCTION

Chronic obstructive pulmonary disease
(COPD) is a chronic and progressive respira-
tory disease, frequently presented with differ-
ent respiratory complaints, caused by airflow
obstruction. Such an obstruction results from
a damage to the airways, mainly due to an ex-
posure to some harmful gasses and materials,
infectious agents, etc. [1]. The stable course of
COPD can be acutely disturbed (i.e. exacerbat-
ed), which requires additional management.
The exacerbations that induce acute respiratory
failure are considered serious. These serious
exacerbations often require going to the emer-
gency or chest medicine departments, or even
to the medical intensive care units (mICUs).
When they persist, they occasionally require
intubation and subsequent mechanical ventila-
tion, described as invasive, which additionally

aggravate patients’ quality of life and predicts a
poor outcome [2-5]. The most frequent causes
of COPD exacerbations include mainly bacte-
rial respiratory system infections [6].

A facility-acquired infection (FAI) is defined
as a disease, which occurs up to 48 hours fol-
lowing hospital admission, but has not present-
ed either during the incubation period or at
the time of admission [7-10]. As far as COPD
exacerbation is concerned, the 48-hour period
is clinically very short for it to be defined as
FAI for the purpose of this study, in order to
distinguish it from bacterial colonization.

The management of the patient who experi-
enced a highly suspicious COPD exacerbation
of bacterial origin (according to the clinical and
laboratory parameters) with antimicrobials is
unequivocal. This is particularly true in cases
requiring urgent intubation and mechanical
ventilation. Initial antimicrobial management
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after proper and sometimes repeated sampling of respi-
ratory system specimens is crucial for the outcome [11].

The purpose of this study is to determine the most
frequent bacterial causes of serious COPD exacerbations
and the susceptibility of facility- and community-acquired
bacteria to the antimicrobial agents in patients admitted
to mICU over the two-year period.

METHODS

This cross-sectional study included 51 patients, urgently
intubated on admission to the mICU of the Zemun Clini-
cal Hospital Center during 2015/2016. This study was done
in accordance with standards of the institutional Commit-
tee on Ethics. The inclusion criteria were a medical record
with the diagnosis of COPD, and an emergency indication
for invasive mechanical ventilation (IMV). The exclusion
criteria were the absence of the clinical and/or laboratory
infection syndrome, negative bacterial findings of the re-
spiratory system specimen cultures, COPD patients already
covered by antimicrobial agents and a chest X-ray finding
suggestive of pneumonia. The positive respiratory speci-
men (RS) culture conjoined with the presence of the clini-
cal signs of infection (fever, an increase in the respiratory
rate, progressive dyspnoea, purulent or changed sputum)
and positive inflammatory markers (C-reactive protein,
presepsin, procalcitonin, leucocytosis) were suggestive
of infection. The colonization was defined as a positive
RS culture with no clinical signs of infection and positive
inflammatory markers [12]. The RS sampling procedures
were conducted by experienced and well-trained mICU
staff. After sampling, the material was forwarded to and
duly managed by the Microbiology Laboratory staff. After
detecting colony-forming units, the germs were identi-
fied, and, thereafter, the susceptibility to antimicrobials
was tested. The examination of the germs’ susceptibility to
antimicrobial agents relies on the automated broth micro-
dilution method and was conducted using the VITEK' 2
Compact (BioMerieux, France) device. The result is the
precise measurement of the minimal inhibitory concentra-
tion (MIC) of the antimicrobial agents tested in the study.
Using professional software, the device classified the results
into sensitive, intermediate, and resistant (SIR) categories
for the tested antimicrobial agents that are presented on
the card for every bacterial isolate. In the present study, the
RS was initially examined after direct Gram staining using
a microscope, then cultured on a proper growth medium
(sheep blood agar plate, Mac Conkey agar plate, choco-
late agar plate and Sabouraud agar plate) and incubated
(24-48 hours at 37°C) in aerobic conditions, and in the
presence of 5% CO, for the Chocolate agar plate. For the
purpose of rapid identification of bacterial isolates, Gram-
positive (GP) and Gram negative (GN) device cards were
used. As regards the antimicrobial susceptibility of the iso-
lates, the device cards Antimicrobial Susceptibility Testing
(AST) 76 and AST 240, and AST 580 and 592 were used
in the cases of GN and GP isolates, respectively. Having
determined MIC values, the device provided interpretation
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according to the standards of the Clinical and Laboratory
Standards Institute and their recommendations for cut-off
MIC values regularly updated by the relevant professional
software.

The patients were divided into two groups depending
on the incubation period (the time interval expressed in
hours or days from the previous treatment episode in a
Health/Care Facility to the current hospitalization). Group
1 - community-acquired infection (CAI Group) included
26 patients hospitalized for a COPD exacerbation prob-
ably caused by community-acquired bacteria, currently
hospitalized from home, but beyond the incubation period.
Group 2 included 25 patients hospitalized for a COPD
exacerbation probably caused by facility-acquired bacte-
ria (FAI Group), currently hospitalized from a healthcare
facility or from home, but inside the incubation period.

For the purpose of this study, an arbitrary incubation
period of two weeks was considered, despite the fact that
it usually spanned 48 hours in literature [8]. The reason
for extending the incubation period was to make a clear
clinical distinction between colonization and FAI This is
of particular interest, because acutely deteriorated COPD
patients are very frequently hospitalized and almost never
fully recovered due to the natural history of COPD and the
presence of numerous co-morbidities. Thus, when satis-
factory clinical improvement is achieved after in-hospital
treatment, stabilized COPD patients are discharged home
or referred to some other care facility outside the hospital.

Statistics

The data obtained was analyzed applying the methods of
descriptive (relative numbers, arithmetic mean, standard
deviation) and analytical statistics (t-test, x> and Mann-
Whitney test) by SPSS 17.0 for Windows (SPSS Inc., Chi-
cago, Illinois, USA). The level of statistical significance
was 0.05.

RESULTS

The average study population age was 71 + 10 (the 39-89
range) years. Of the 51 patients, 35 (69%) were males.
There was no difference between groups in terms of age
(U =246; p > 0.05) and sex (x* = 0.488; DF = 1; p > 0.05).
Table 1 shows the RS culture findings and Table 2 features
the overall susceptibility of isolates to antimicrobial agents.

There was no difference in the bacteriology cultures
findings (x* = 10.295; DF = 8; p > 0.05), and the overall
isolates’ susceptibility to antimicrobial agents between
the groups (x> = 13.729; DF = 9; p > 0.05). Table 3 shows
data classified per group. Table 4 shows the most frequent
bacterial isolates in the groups, and antimicrobial agents,
which they are susceptible to. The combination of tige-
cycline and aminoglycosides (i.e. amikacin) covered the
microbial spectrum in 11 (52%) and seven (33%) patients
in Groups 1 and 2, respectively.

The mortality rates were 61% in CAI and 48% in the FAI
group. The overall mortality rate of the study population
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was 55%. No difference was identified in the outcome
of the COPD exacerbation episode between the groups

(x*=0.943; DF = 1; p > 0.05).

Table 1. Study population respiratory specimen isolates

Bacteria n (%)
Acinetobacter 20(39)
Coagulase negative Staphylococci 9(18)
Staphylococcus aureus 6(12)
Pseudomonas spp. 6(12)
Klebsiella spp. 4 (8)
Escherichia coli 3(6)
Enterococcus spp. 1(2)
Staphylococcus sciuri 1(2)
Citrobacter spp. 1(2)

Table 2. An overview of isolates-susceptible

antimicrobial agents

Gluvi¢ Z. et al.

Table 4. The group summary of the most frequent respiratory
specimen isolates and susceptible antimicrobial agents

Isolates
(n CAI/n FAI) Group 1-CAl Group 2 - FAI
Tigecycline -7 Tigecycline -5
Acinetobacter Amikacin - 1 Colistin - 5
(9/11) : -
Piperacillin + Levofloxacin - 1
tazobactam - 1
Meropenem -2
Pseudomonas Meropenem -3 rd/qth
spp. (3/3) p 3/4" gen. of
Cephalosporins - 1
Staphylococcus Amikacin - 3
aureus (5/-) Vancomycin - 2
Kiebsiell Meropenem - 2
ebsiella spp. - -
(-/4) Tigecycline - 1
Amikacin -1

CAIl - community-acquired infection; FAI - facility-acquired infection

to continue antimicrobial de-escalation. By repeated RS

Antimicrobials n (%)
Tigecycline 13 (25.5)
Meropenem 12(23.5)
Amikacin 8(16)
Colistin 5(10)
Vancomycin 4 (8)
3rd/4th gen. of Cephalosporins 3(6)
Levofloxacin 3(6)
Piperacillin + tazobactam 1(2)
Sensitive to more antimicrobials 1(2)
Resistant to more antimicrobial agents 1(2)
DISCUSSION

Our study revealed that the management with tigecycline
and aminoglycosides (i.e. amikacin) covers the broadest
possible microbial spectrum isolated from the RS of ur-
gently intubated adults with an exacerbated COPD, regard-
less of the current habitat the patients are coming from. As
these antimicrobial agents cover Pseudomonas spp., they
seem to be the appropriate initial antimicrobial combina-
tion, until the definite findings of RS culture are available

Table 3. An overview of the overall study population data

sampling (tracheobronchial aspirate and lavage), the find-
ings of “negative” and sterile cultures, as well contaminated
and colonizing germs, would be significantly reduced. That
is why we have excluded all the patients with Coagulase
negative Staphylococci with no signs of the infective/inflam-
mation syndrome and no finding of Coagulase negative
Staphylococci in repeated RS cultures.

Rapid methods for microbial identification, such as
Polymerase Chain Reaction for Pseudomonas spp., can
largely contribute to the rational use of antimicrobial
agents. Apart from that, the unnecessary expenses and
the occurrence of hospital germ resistance might also be
reduced. These methods ensure that clinicians must be
swiftly informed of the presence of important isolates in
the respiratory secretion of exacerbated COPD adults, such
as Pseudomonas spp. [3, 7, 12-16]. Using such rapid Pseu-
domonas spp. identification, clinicians could additionally
administer antipseudomonal cephalosporin to tigecycline
and/or aminoglycosides [17-21], or meropenem in our
study.

Variable Group 1 - CAl (n=26)

Group 2 - FAI (n = 25)

Age [Mean * SD (min.-max.)] 71 +11(39-89)

69 + 9 (56-85)

Sex [ (%)] 19(73)

16 (64)

Acinetobacter - 9 (35)

Acinetobacter — 11 (44)

Staphylococcus aureus - 5 (19)

Klebsiella spp. - 4 (16)

Coagulase-negative Staphylococci - 5 (19)

Coagulase-negative Staphylococci - 4 (16)

Bacteria [n (%)] Pseudomonas spp. -3 (11)

Pseudomonas spp. — 4 (16)

Escherichia coli - 2 (8)

Escherichia coli- 1 (4)

Staphylococcus sciuri— 1 (4)

Staphylococcus aureus - 1 (4)

Citrobacter spp. -1 (4)

Enterococcus - 1 (4)

Tigecycline -7 (27)

Tigecycline - 6 (24)

Meropenem -7 (27)

Meropenem -5 (20)

Antimicrobial agents [n (%)] Amikacin - 6 (23)

Colistin - 5 (20)

Vancomycin -2 (8)

Levofloxacin - 3 (12)

Others -4 (15)

Amikacin - 2 (8)

Others -4 (16)

CAIl - community-acquired infection; FAI - facility-acquired infection
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COPD exacerbations, especially those classified as fre-
quent (> 2 exacerbations annually) or serious, significantly,
compromise patients’ quality of life and increase the hos-
pitalization rate and are considered a bad omen [6, 11].
Therefore, the mainstay of COPD exacerbation manage-
ment is to minimize the effects of the current exacerbation
and to prevent future ones [12]. In cases of the clinical and
laboratory infection syndrome and an increased production
of sputum, especially if it is purulent, the clinician must
suspect a bacterial cause of the COPD exacerbation [6]. An
inadequate gas exchange is the parameter that determines
whether mechanical ventilation is to be added to symptom-
atic, supportive, and causative COPD exacerbation man-
agement. Non-invasive mechanical ventilation (NIMV)
is usually the initial mode of mechanical ventilation, with
a positive response in respiratory failure management in
80-85% of patients. Additionally, NIMV has an important
role in reducing the intubation and mortality rate of COPD
patients [4, 13]. However, when NIMYV is unsuccessful in
the management of respiratory failure, IMV must be ap-
plied. It is worth mentioning that IMV extends the length
of hospital stay and may contribute to a progressive COPD
course [14]. The COPD guidelines recommend antimi-
crobial management with the most sensitive antibiotic/s
after the RS culture is found in patients with frequent and
serious COPD exacerbations, especially when mechanical
ventilation is obligatory [7, 16, 17, 18, 20, 21]. Therefore,
initial antimicrobial management should be conducted in
accordance with the local COPD guideline [19].

In comparison with other studies, the Acinetobacter fre-
quency in RS of an acutely exacerbated COPD patient is
significantly low, despite the fact that the frequency of Aci-
netobacter increases with the number of hospital admissions
due to acute exacerbations of COPD, the duration of COPD
and its treatment [22, 23]. A probable explanation for this
lies in a different methodological approach. Nevertheless,
the largest increase in the number of participants with the
Acinetobacter-induced exacerbation of COPD was registered
in critically ill patients. In this patient population, a seri-
ous resistance to antimicrobials and a significant increase
in mortality rates [22, 23, 24] were detected. In addition,
such an increased frequency of Acinetobacter in RS reveals
the inadequate use of empirical antimicrobials, especially
in the “out-patient” environment, the insufficient treatment
of previous COPD exacerbations, colonization with a new
germ, irrational antimicrobial, and entire epidemiological
management of hospital isolates. Many studies have shown
a growing trend of Acinetobacter resistance to antimicrobials
increase, including the culture of the “pan-drug-resistant”
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Acinetobacter strains or strains sensitive only to polymyxin
[25-28]. In our study, we did not cover the cases of Acineto-
bacter resistance to tigecyclin, colistin, and carbapenems.

CONCLUSION

The results of our study point to the administration of ti-
gecycline and aminoglycosides (i.e. amikacin) as the initial
antimicrobial combination in urgently intubated adults
with COPD exacerbations, irrespective of the incubation
period of COPD exacerbation. It is of great importance to
improve the quality of RS sampling, repeat tracheobronchi-
al aspirate sampling, or perform parallel tracheobronchial
aspirate and lavage samplings. In this manner, the findings
of “negative” cultures, contaminates or colonizing germs
could be reduced. The significant prevalence of Acineto-
bacter in RS of COPD adults is a serious cause for concern.
Its RS detection is a bad omen concerning patient treat-
ment, antimicrobials resistance and the outcome of COPD.

In view of the significance of Pseudomonas spp. as the
frequent causative germ of serious COPD exacerbations,
and the fact that the concurrent use of tigecycline and
aminoglycosides (i.e. amikacin) do not cover Pseudormo-
nas spp., the application of rapid methods for microbial
identification, such as the polymerase chain reaction, is
strongly recommended. Moreover, this will contribute to
the rational use of antimicrobial agents and lower drug
resistance in healthcare facilities. After the definitive RS
culture findings are available, the clinician should correct
or adjust COPD exacerbation management. Close coop-
eration between clinicians, microbiologists, and clinical
pharmacologists is the key to successful antimicrobial
management of urgently intubated COPD exacerbation
adults on the IMV. We hope that the general recommen-
dations for the introduction of reserve antimicrobials will
favor positive results in keeping bacterial resistance to an-
timicrobials under control.
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MpuKas uHuymjanHe baktepronoruje ysopaka pecnmpatopHor TpakTa u
0CEeT/bMBOCTM HaKTEPMjCKUX U30N1aTa NPEMa aHTUMUKPOBHOj Tepanuju Kop,
YPreHTHO MHTY6MpaHMX oapacanx 0coba ca XpOHUYHOM ONCTPYKTUBHOM bonewhy
nnayha — aBOroguwbe UCKYCTBO jeAHOT LLeHTpa

3opaH Myewuh', bojaH Mutposuh', busbaHa Pagojesnh?, AHapej Kpactbyk®, Munow Manuh?, Mpepgpar Munnyesuh?,
Muogpar Bykuesuh®, Patko Tomaluesuh®, busbana MytHukosuh?, Anekcangap H. Hewkosuh?

'KnnHnuko-60nHNYKN LeHTap 3emyH, KnuHuKa 3a UHTepHY MeguuyHy, MeguLMHCKa JeanH1La NHTEH3MBHOT Nevetba, beorpap, Cpbuja;
2KnuHunuko-6onHMYKM LieHTap 3emyH, Ofcek 3a KNMHUYKY Gapmakonorujy, beorpag, Cpbuja;

3KnHMYKO-60MHMYKM LieHTap 3emyH, JlabopaTopuja 3a Mukpobuonorujy, Cnyxba 3a nabopatopujcky AujarHocTuky, beorpag, Cpbuja;

*Kn1HNYKO-6011HMYKM LieHTap 3emyH, KnnHika 3a nHtepHy meaumumHy, Cnyx6a kapamonoruje, beorpag, Cpbuja;

SKnuHnuko-60nHMYKM LieHTap 3emyH, KnuHuKa 3a HTepHy MeauumHy, Cnyx6a nynmonoruje, beorpag, Cpbuja;

*KNMHMYKO-60MHIYKM LieHTap 3eMyH, KnuHuKa 3a nHTepHy MeauumHy, Cyx6a ractpoeHTeponorije v xenatonoruje, beorpag, Cpbuja

CAXETAK

YBopa/Lusmb Moropliake XpOHUYHe ONCTPYKTUBHE 6onecT
nnyha (XOBI) Hajuewhe je y3poKoBaHO NHGEKTUBHUM areH-
CVMa, 3Ha4YajHO KOMMPOMUTYje KBaNuUTET XMBOTa 06onenux 1
npeTkasyje now ncxog 6onectu. Kaga nocroje KNMHWYKO-Na-
6opaTopwjcKy 3HaLW BepOBaTHe baKTepujcke HPEKLMje Kao
y3pOoKa Mnoropliara, HEOMXOAHO je Kof NHTybupaHor 6onec-
HUKa OfiMax 3anoyeTu MHULMjaTH aHTUMUKPOOHM TPETMaH.
Y 3aBMICHOCTY Of pe3ynTaTa KynTypa pecnnpaTtopHUX y3opaka,
VIHWLMjaiHN aHTUOMOTCKM TPETMaH Moxe OUTN NpoMeHbeH v
HaCTaB/beH.

Linsb oBor papa je npefcTaB/bakbe NOKaNHOT BOAMYA 3a MPU-
MeHY MHULMjanHOT aHTUMMKPOOHOT TPeTMaHa XUTHO UHTY6U-
paHor 6onecHvKa ca noropiatbem XOBIT Koja je BepoBaTHO
6aKTepujckor nopekna, yaumajyhu y 063vp 6onHmuKo unm
BaHOONIHNYKO OKpYXetbe.

Mertope Cryaunja npeceka obyxeatuna je 51 ncnutaHmka, Koju
Cy no npujemy y JefuHNLYy NHTEPHUCTUYKE NHTEH3VIBHE Here
KBL| 3emyH Tokom 2015. 1 2016. rogmHe ogmax UHTYOMpaHu 1
MeXaHUYKN BEHTUANPaHU. IcMuTaHWLM Cy Mofe/beHn y aBe
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rpyne: rpyny 1 (26 ucnutaHnka), Koju cy Manu BepoBaTHY 6aK-
TepujcKy ersaLepbaLmjy 13 BaH6ONHUYKOT OKpYXetba, U rpymny
2 (25 ycnuTaHuKa) — 13 60NTHNYKOT/AOMCKOT OKpY»KeHba. Y30pLm
pecnupaTopHUX TEYHOCTU (CyTyMm, acnupat) obpahexn cy y
MukpobronoLKoj nabopatopuju.

Pe3synTaTtu Y o6e rpyne ncnutaHuka Hajuewhe n3onosaHe
6akTepuje cy Acinetobacter n Pseudomonas spp., Lok ce Kao
Tpeha Hajuewha nsonosaHa 6aktepuja y rpynu 1 n3aeaja
Staphylococcus aureus, a'y rpynu 2 Klebsiella spp. KombuHauuja
TUTeLUKINHA 1 aMMHOMIKO31AA NOKPMBa MAKPOOHM CrieKTap
Kop 52% vcnuTaHuka 'y rpynm 1, o4HOCHO Kog 32% ncnutaHunka
y rpynm 2.

3akspy4yaK Ha ocHOBY cnpoBefeHe cTyauje, npenopyuyje ce
WHWLUMjanHa aHTUMUKPOGHa Tepanuja NCTOBPeMEHOM Npu-
MEHOM TUTeLUKJIMHA U aMUHOTINKO3MAA KO MHTYOUPAHUX
ofpacnux ocoba ca BepoBaTHOM 6aKTepunjcKOM UHDEKLMjoM
Kao y3pokom er3aLepbauje XOBI.

KmbyuHe peun: XOBI; mexaHnyKa BeHTUNaLMja; aHTMOaKTe-
PUjCKM areHcn
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SUMMARY

Introduction/Objective The aim of the study was to determine the profile of cardiovascular risk fac-
tors in patients with impaired glucose tolerance (IGT) in comparison to patients with impaired fasting
glucose (IFG).

Methods The study consisted of 222 adult participants with established fasting blood glucose values
within the 5.6-6.9 mmol/L range. IGT was defined as blood glucose of 7.8-11.1 mmol/L in the second
hour after the administration of 75 g during oral glucose tolerance test. IFG is the metabolic state be-
tween normal and impaired glucose tolerance, where fasting glucose levels are 5.6-6.9 mmol/L, and
normal oral glucose tolerance test values. IGT was confirmed in 142 of these individuals (107 females
and 35 males; aged 54 + 13 years). The remaining 80 participants (56 females and 24 males, p = 0.329;
aged 53 * 13 years, p = 0.76) were considered the IFG group. The following parameters were analyzed
in both groups: body mass index, waist circumference, blood pressure, fasting glucose, fasting insulin
levels, HOMA-IR (homeostasis model assessment - insulin resistance), C-reactive protein, fibrinogen
concentrations and lipid profile.

Results Participants in the IGT group were more obese than those in the IFG group (body mass index
30.8 £ 5.5 kg/m? vs. 26.7 + 3.8 kg/m?, p < 0.001), and with greater waist circumference (111 £ 12 cm vs.
101 £ 6 cm; p < 0.001). Glucose levels (6.02 + 0.75 mmol/L vs. 5.80 + 0.62 mmol/L; p < 0.001), and blood
insulin levels (21.61 + 3.46 vs. 6.00 + 2.8 mIU/L; p < 0.001), as well as HOMA-IR (5.78 + 2.68 mIU/L vs.
1.54 + 1.46 mIU/L; p < 0.001) were also higher in the IGT group. Median levels of HbA1c in IGT subjects
were higher compared with those in the IFG group, but the difference was not statistically significant
(6.21 + 0.75% vs. 5.92 + 0.43%; p = 0.105). Median hs-CRP levels in the IGT subjects (6.7 + 4.88 mg/L)
were higher than in the IFG subjects (5.83 + 6.47 mg/L), but without statistical significance (p = 0.76).
Conclusion Our study indicates the presence of a large number of cardiovascular risk factors in both
groups. Still, obesity, hyperinsulinemia, hypercholesterolemia, hypertriglyceridemia, higher diastolic blood
pressure, as well as sedentary lifestyle, were statistically significantly more prevalent in patients with IGT.
Keywords: impaired glucose tolerance; impaired fasting glucose; cardiovascular risk factors; diabetes
mellitus
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INTRODUCTION

Prediabetes is defined as a condition in which
blood glucose levels are higher than normal
but lower than the established thresholds for
diagnosing diabetes [1]. Prediabetes includes
impaired glucose tolerance (IGT), impaired
fasting glucose (IFG), or glycated hemoglobin
levels (HbAIc) in the range of 5.7-6.4% [1, 2].
Patients with isolated IFG can be distinguished
from those with isolated IGT by their fasting
and two-hour postload glucose values, as well
as the shape of their glucose concentration
curves obtained during the oral glucose toler-
ance test (OGTT). By definition, IGT is a con-
dition in which blood glucose reaches levels of
7.8-11.1 mmol/L in the second hour after the
administration of 75 g of glucose during the
OGTT, with the basal fasting glucose levels <
7 mmol/L. IFG, on the other hand, is defined
as an intermediate metabolic state between
normal and impaired glucose tolerance, where
fasting glucose levels are 5.6-6.9 mmol/L with

normal levels of glucose during two hours in
OGTT [1,2,3].

Prediabetes has started to receive consider-
able attention recently because individuals with
impaired glucose regulation have been shown
to be four to six times more likely to develop
diabetes than those with normal glucose regu-
lation [4].

Previous studies have shown that IGT when
accompanied by other risk factors, such as age,
sex, smoking, hypertension, obesity, and dyslip-
idemia, increases the risk of developing a car-
diovascular disease (CVD) [5, 6]. While both
IFG and IGT involve insulin resistance, these
conditions are distinguished by the site of in-
sulin resistance [5]. High hepatic insulin resis-
tance is a typical finding in patients with IFG,
with almost normal values in skeletal muscle.
In patients with IGT, the main site of insulin
resistance is muscle, with only small changes in
liver insulin sensitivity [5]. IGT can easily prog-
ress to overt diabetes, whereby macrovascular
changes are more pronounced. Thus, there is a
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relevant correlation with the metabolic syndrome (MetS)
and, consequently, a higher risk of developing CVD [6].

As individuals with IGT have slightly elevated blood
glucose levels, which is a relatively weak risk factor for de-
veloping CVD, it is highly likely that other cardiovascular
factors are also responsible for increased incidence of mac-
rovascular diseases among individuals with IGT [7, 8, 9].

The aim of the present study was to determine which
cardiovascular risk factors, other than elevated blood glu-
cose levels, are present in individuals with IGT in compari-
son to patients with IFG.

METHODS

This prospective study was conducted with the approval
from the Ethics Committee of the Faculty of Medicine,
University of Pri$tina, located in Kosovska Mitrovica.
Written informed consent was obtained from all subjects
involved in the study. The research was conducted in ac-
cordance with the Ethical Principles for Medical Research
Involving Human Subjects (WMA Declaration of Helsinki,
2013) [10].

Study participants

This prospective study included participants that were
screened in the period from March 2016 to January 2017 at
the Department of Endocrinology of the Clinical Hospital
Centre in PriStina — Gracanica. Criteria for the inclusion
into the study were established fasting glucose values in the
range of 5.6-6.9 mmol/L based on two measurements and
the OGTT findings. The exclusion criteria were as follows:
age < 40 years, overt diabetes, and history or presence of
clinically significant cardiovascular, respiratory, hepatic,
renal, gastrointestinal, neurological, or infectious disorders
capable of altering glucose metabolism. The study sample
consisted of 222 patients, 142 (107 females and 35 males,
mean age 54 + 13 years) classified to the IGT group, as they
met the aforementioned criteria suggested by the Ameri-
can Diabetes Association in 2016 [1]. The remaining 80
subjects (56 females and 24 males, mean age 53 * 13 years)
were classified to the IFG group, as they had isolated IFG
and normal OGTT. Medical histories, family histories of
CVD, diabetes and obesity, reports on smoking status, and
information about current diseases were obtained from all
the subjects. Alcohol intake was assessed using the CAGE
questionnaire [11]. Physical activity was measured based
on the World Health Organization recommendations for
healthy adults, and physically inactive participants (exercise
< 300 minutes per week) were considered sedentary [12].

Anthropometric, clinical, and biochemical
measurements

Nutritional status was determined based on the body mass
index (BMI) [13]. The specific distribution of adipose tis-
sue, or the size of abdominal fat pad, was estimated by
waist circumference, while the size of abdominal fat depots
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was determined in relation to the reference values provided
by the World Health Organization [14]. Blood pressure
was measured using the Riva-Rocci sphygmomanometer.
Hypertension was diagnosed if systolic and diastolic blood
pressure was > 140/90 mmHg [15]. MetS was diagnosed
according to the American Heart Association, National
Heart, Lung and Blood Institute — modified Adult Treat-
ment Panel ITIT (ATP III) - criteria [16]. MetS was defined
as the presence of at least three of the following conditions:
abdominal obesity presented as large waist circumference
(men: > 102 cm; women: > 88 cm), elevated triglyceride
levels (= 1.7 mmol/L), low HDL cholesterol levels (men:
< 1.0 mmol/L; women: < 1.2 mmol/L), hypertension
(= 130/85 mmHg or use of anti-hypertensive medication)
or elevated fasting blood glucose level (= 5.6 mmol/L or
use of glucose-lowering drugs).

All the subjects were on normal diet prior to the bio-
chemical assessments. On the day of testing, venous blood
was collected after overnight fasting and was stored in vials
with or without anticoagulant. Thereafter, a standardized
OGTT was performed in all the subjects following the in-
take of 75 g of anhydrous glucose. Biochemical measure-
ments, including concentrations of serum glucose, total
cholesterol (TC), LDL-cholesterol (LDL), HDL-choles-
terol (HDL), and triglycerides (TG), were performed by
Olympus AU400 Chemistry Analyzer (Olympus, Tokyo,
Japan) using commercial test reagent kits, according to the
manufacturer’s recommendations [15, 16]. The quality of
glycemic control was assessed in terms of HbA1c levels,
determined from anticoagulated blood samples by turbi-
dimetric inhibition immunoassay method [17]. Fasting
plasma insulin levels were measured by a radioimmunoas-
say, with a sensitivity of 2 mIU/L (normal range: 0.5-25
mlIU/L) [18]. The insulin resistance index (homeostasis
model assessment-insulin resistance - HOMA-IR) was
calculated using the HOMA model: (fasting insulin x fast-
ing glucose)/22.5 [19]. High sensitivity C-reactive protein
(hs-CRP) was measured by a high-sensitivity immunotur-
bidimetry method (latex) on a Hitachi 902 analyzer (Hi-
tachi, Ltd., Tokyo, Japan) using Roche diagnostic reagents
(normal range: 0-5 mg/L). The fibrinogen was measured
by the turbidimetric method (normal range: 2-4 g/L). The
latest recommendations were adopted as target values [20].

Statistical analysis

The obtained data were analyzed using SPSS Statistics,
Version 19.0 (IBM Corp., Armonk, NY, USA). Categori-
cal variables were expressed as prevalence, in percentages,
while continuous variables were expressed as mean values
and standard deviations (SD) with a confidence interval
(95% CI). To analyze the differences between the groups,
the ¥ test or Fisher’s exact test was adopted for testing
the probability of the null hypothesis (when some of the
expected frequencies were lower than five), while con-
ducting the Student’s t-test for the independent samples.
Pearson correlation coefficient was used to investigate the
association between the variables. The level of statistical
significance was set at p < 0.05.
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RESULTS

The study sample included 222 patients, 142 (107 females
and 35 males) of whom fulfilled the criteria for IGT diag-
nosis. The average age of the subjects assigned to the IGT
group was 54 * 13 years. The remaining 80 subjects (56
females and 24 males; mean age 53 + 13 years, p = 0.76)
were assigned to the IFG group, as the OGTT test indicated
the isolated IFG diagnosis. Basic demographic, anthropo-
metric and clinical data pertaining to these subjects are
shown in Table 1.

The age, sex distribution, fasting blood glucose, HbAlc
concentration, and systolic blood pressure levels of the
two groups were not statistically significantly different.
In addition, no statistically significant differences in the
hs-CRP levels and plasma fibrinogen were noted between
the individuals with IGT and those diagnosed with IFG.
However, the BMI, waist circumference, serum TC, LDL,
TG, fasting insulin levels, HOMA-IR, and diastolic blood
pressure were significantly higher, whereas HDL choles-
terol concentration was significantly lower in the IGT
group compared to the IFG group (Table 1). Also, there
were more obese subjects (BMI > 30 kg/m?) in the IGT
group than in the group with IFG, and the difference was
statistically significant (Table 2).

In addition, we have found that central obesity, hyper-
insulinemia, hypercholesterolemia, hypertriglyceridemia,
higher diastolic blood pressure, as well as sedentary life-
style, were statistical significantly more prevalent in pa-
tients with IGT, and report family history of type 2 diabetes
mellitus (T2DM) (Table 3).

The correlation analysis showed a statistically signifi-
cant positive correlation between BMI, as well as waist
circumference, and the current plasma insulin concentra-
tion, while the ratio between these nutritional status values
and the current blood glucose levels was not statistically
significant (Table 4).

DISCUSSION

The results obtained in the present study have shown a high-
er incidence of obesity, insulin resistance, dyslipidemias,
lower physical activity, positive history of smoking, and posi-
tive family history of obesity and T2DM among the subjects
with IGT compared with the IFG group. These results con-
firm the existence of added risk factors for the development
of micro- and macrovascular complications in individuals
with IGT. In a Danish population-based study of patients
with IGT or IFG, the results of fasting laboratory measures
and OGTT showed that hypertension, higher BMI, serum
TG, and plasma glucose levels predicted the development of
T2DM during the 3.5-year follow-up period [21].

Most of the risk factors that were more common in the
IGT group are considered modifiable, since they largely de-
pend on the subject’s lifestyle and habits. However, several
risk factors cannot be modified, especially aging, which
is an inevitable biological process associated with over-
expression of some and under-expression of other genes.

‘ DOI: https://doi.org/10.2298/SARH180212048N
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Table 1. Anthropometric, clinical, and laboratory data of studied partic-
ipants; data are presented either as frequencies (n) or arithmetic mean
+ SD; differences between the groups were tested by Student’s t-test.

IGT group IFG group :
Parameters (n=142) (n = 80) p-value
Male/ Female (n) 35/107 24/56 0.329
Age (years) 54+13 53+13 0.7591
BMI (kg/m?) 30.8+5.5 26.7 £3.8 < 0.001
Waist circumference (cm)
Men 111 +£12 1016 0.007
Women 97.6 +21.7 86+11.3 0.019
Total cholesterol 6.34+0.93 | 452+1.21 <0.001
(mmol/L)
HDL-cholesterol (mmol/L) | 1.31+0.28 1.42+0.17 0.032
LDL-cholesterol (mmol/L) | 4.3+0.92 2.85+1.08 | <0.001
Triglycerides (mmol/L) 212+1.25 1.25+0.63 <0.001
Fasting blood glucose 6.02+1.26 5.8+0.62 0.852
(mmol/L)
HbA1c (%) 6.21+0.75 | 592+043 0.105
Fasting blood insulin 21.61+3,46 6+28 <0.001
(mIU/L)
HOMA-IR 5.78 £2.68 1.54+1.46 0.001
Blood pressure (mmHg)
Systolic 1347+176 | 1298+ 144 0.159
Diastolic 89.7+10 829+9 < 0.001
hs-CRP (mg/L) 6.7 +4.88 5.83+6.47 0.760
Fibrinogen (g/L) 3.67 +4.88 3.36+0.95 0.900

BMI - body mass index; HOMA-IR — homeostasis model assessment insulin
resistance; HbA1c - glycated hemoglobin A1c; hs-CRP - high-sensitivity
C-reactive protein; IGT - impaired glucose tolerance; IFG - impaired glucose
fasting

Table 2. Distribution of anthropometric nutrition measures in studied
groups; the differences between the groups in anthropometric
measures, body mass index (BMI), and waist circumference, were
tested by the x? test

Parameters Igjf:jg? IF(ﬁ grg(;:)p p-value
BMI (kg/m?)

18.5-24.9 (%) 4.22 30 <0.001
25-29.9 (%) 57.75 60 0.835
=30 (%) 38.03 10 <0.001
Waist circumference — women

<80 cm (%) 18.69 42.85 0.002
80.1-87.9 cm (%) 39.25 30.36 0.286
> 88 cm (%) 42.06 26.79 0.065
Waist circumference - men

<94 cm (%) 2.86 4.17 0.62
94.1-101.9 cm (%) 57.14 58.33 0.912
=102 cm (%) 40 375 0.775

These changes lead to an unstable metabolic control and
increased sensitivity to the effects of external factors, such
as, for example, poor nutrition and other lifestyle habits
[22, 23]. Consistent with previous studies, a strong asso-
ciation of cardiometabolic risk with increasing age in the
IGT group was observed in our study. Our subjects were
older than 50 years, which, according to some authors,
significantly increases the likelihood of developing IGT
and CVD risk [21, 22]. The mean age of our subjects with
IGT was 53 + 13.32 years, which is consistent with the
findings of other authors [21], while the participants in
the Garcia-Alcala’s study were somewhat younger [24].
Our results suggest a slightly higher incidence of IGT in
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Table 3. Distribution of cardiovascular risk factors in the studied
groups; the presence of metabolic syndrome, alcohol intake, physical
activity, smoking status, and family history of diabetes were assessed as
described in the Methods section; the differences between the groups
were tested by the x? test

Risk factors I(GnTS:Z;? ”:(ﬁ grgg)p p-value
Metabolic syndrome (%) 39.1 11 0.001
Alcohol intake (%) 12.8 13 0.964
Low physical activity (%) 453 51.2 0.001
Current smoker (%) 23.1 15 0.001
Family history of diabetes (%) 22.7 15.1 0.001
Hypertension (%) 23.1 20 0.63
LDL cholesterol > 3 mmol/L (%) 32.1 15 0.01
Triglycerides > 1.7 mmol/L (%) 31 12 0.001
hs-CRP 5 mg/L (%) 16 15 0.85
Fibrinogen > 4.0 g/L (%) 12 10 0.66

LDL - low density cholesterol, hs-CRP - high sensitivity C-reactive protein;
IGT - impaired glucose tolerance; IFG - impaired glucose fasting

Table 4. Correlations between body mass index (BMI), waist circum-
ference, and concentrations of glucose, insulin in the group with IGT

Fasting blood insulin Fasting plasma
(mIU/L) glucose (mmol/L)
Pearson’sr | p-value | Pearson’sr | p-value
BMI (kg/m?) 0.365 0.010 -0.059 0.102
Waist 0402 | 0.005 -0.260 0.072
circumference (cm)

women, which is consistent with the data reported by other
authors, who also found that its incidence continues to
increase with age [5, 6].

Prediabetes carries some predictive power for macro-
vascular disease, but most of this association appears to be
mediated through the MetS [9]. Elevated glucose levels are
one component of the current consensus definition of the
MetS [16]. IGT and HbA1c appear to correlate more with
the CVD risk than the IFG diagnosis [6, 25]. In the present
study, patients with IGT (mean glucose 6.02 mmol/L and
the HbAlc of 6.2%) had higher glucose levels than the IFG
group did (mean glucose 5.8 mmol/L, HbAlc 5.9%), but
the difference was not statistically significant.

Our findings further demonstrated that insulin resis-
tance was significantly present in the IGT group, while it
was absent in the group with IFG. The patients with IGT
had significantly higher levels of fasting insulin, as well
as the HOMA index of insulin resistance. An interesting
post mortem analysis conducted by Butler et al. [26] re-
vealed that individuals with IGT have 50% fewer B-cells,
indicating that there is a significant loss of -cell mass in
individuals with IGT, which occurs long before the onset of
T2DM. Accordingly, for the first time, the latest AACE rec-
ommendations put emphasis on obesity, stressing that re-
duction of body weight, not hyperglycemia, should be the
primary objective of prediabetes prevention and treatment
[27]. In fact, individuals with IGT, in addition to chang-
ing their lifestyles, have other options to achieve weight
loss including drug therapy and surgical procedures, and
consequently reduce insulin resistance and hyperglycemia,
as well as successfully prevent progression to T2DM, while
improving lipid status and blood pressure levels [28].
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Our results not only revealed a high incidence of obesity
in the IGT group, but also demonstrated that 38.03% of the
subjects had a BMI > 30 kg/m? which was statistically sig-
nificant in comparison to patients with IFG. Obesity plays
an important part in the pathogenesis of insulin resistance,
which is commonly seen in IGT patients [5]. In addition,
our results show that people with IGT tend to exhibit central
obesity, which is associated with higher insulin resistance.
The risk for prediabetes increases with increasing BMI levels
and is particularly significant in individuals with BMI values
above 30 kg/m? [5, 28]. Importantly, a higher BMI level at
baseline, but not BMI change, is associated with IFG/IGT
to T2DM transition, as confirmed by the present study [28].

In addition, abdominal obesity is a clinical sign of exces-
sive accumulation of visceral fat and is usually associated
with a cluster of cardiovascular risk factors defined by the
National Cholesterol Education Program IV Adult Treat-
ment Panel III as the MetS [16]. We noted in the IGT group
a significant presence of a cluster of cardiovascular risk
factors similar to those associated with the MetS.

Insulin resistance and visceral obesity are associated
with high blood pressure. Both cause an increase in blood
pressure by activating the sympathetic nervous system and
the renin-angiotensin system, with the consequent reten-
tion of sodium and water, volume overload, endothelial
dysfunction and impaired renal function [29]. Other than
an increase in the number of individuals with IGT, the
population-based, cross-sectional study of the prevalence
of prediabetes in England that was conducted from 2003 to
2011 also revealed an upward trend in the blood pressure
in this population [30].

Regarding serum lipid abnormalities in patients with
IGT, in most extant studies, statistically significantly in-
creased levels of TC, LDH, and/or TG, and a decrease in
HDL were found compared to the group with IFG [31,32].
These findings further confirm atherogenic potential in
our patients with IGT.

Some authors have reported that increased levels in-
flammatory cytokines, such as high-sensitivity C-reactive
protein and tumor necrosis factor-alpha, are associated
with an increased risk of progression from normoglycemia
to prediabetes [33]. In obese individuals, an increase in
adipose tissue and abnormal protein with hormone char-
acteristics is common, causing infection of the systemic
inflammation type and affecting the metabolic pathway
in several processes, resulting in dysglycemia, IFG or IGT,
and abnormal blood pressure [34]. The median levels of
hs-CRP were increased in both groups, but there was no
statistically significant difference between them (p = 0.76).
Also, we did not find statistically significant difference in
increased CRP prevalence between the groups.

Finally, the impact of smoking and exposure to tobacco
smoke on the development of prediabetes must be high-
lighted, even though it remains insufficiently explored.
In fact, one of the few studies that have addressed the in-
fluence of smoking on the development of T2DM is the
Multi-Ethnic Study of Atherosclerosis (MESA) [35].

This study has certain limitations, one of which is a rela-
tively small sample size. In addition, no control group was
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included in the analyses, and the conclusions pertaining to
the CV risks are largely based on extant empirical evidence
rather than solely on the study results. Moreover, no infor-
mation was available on whether the patients have taken
some measures to prevent CV risk factors. Patients with IGT
have a significantly higher number of risk factors for the
development of CVD. Their association increases this risk.

CONCLUSION

Our results have shown that, beyond impaired glucose
metabolism, individuals with IGT also exhibited obesity,

REFERENCES

1. American Diabetes Association. Strategies for improving care. Sec.
1. Standards of Medical Care in Diabetes 2016. Diabetes Care. 2016;
39(1):6-12.

2. American Diabetes Association, Classification and Diagnosis of
Diabetes. Diabetes Care. 2017; 40(1):11-24.

3. Buysschaert M, Medina JL, Buysschaert B, Bergman M. Definitions
(and Current Controversies) of Diabetes and Prediabetes. Curr
Diabetes Rev. 2016; 12(1):8-13.

4. Abdul-Ghani MA, Williams K, DeFronzo R, Stern M. Risk of
progression to type 2 diabetes based on relationship between
postload plasma glucose and fasting plasma glucose. Diabetes
Care. 2006; 29(7):1613-8.

5. Ferrannini E, Gastaldelli A, lozzo P. Pathophysiology of prediabetes.
Med Clin North Am. 2011; 95(2):327-39.

6. Grundy SM. Pre-diabetes, metabolic syndrome, and cardiovascular
risk. J Am Coll Cardiol. 2012; 59(7):635-43.

7. Abdul Ghani M, DeFronzo RA, Jayyousi A. Prediabetes and risk of
diabetes and associated complications: impaired fasting glucose
versus impaired glucose tolerance: does it matter? Curr Opin Clin
Nutr Metab Care. 2016; 19(5):394-9.

8. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin
JM, Walker EA, et. al. Diabetes Prevention Program Research
Group. Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin. N Engl J Med. 2002; 346(6):393-403.

9. Brannick B, Wynn A, Dagogo-Jack S. Prediabetes as a toxic
environment for the initiation of microvascular and macrovascular
complications. Exp Biol Med (Maywood). 2016; 241(12):1323-31.

10. Helsinki Declaration, which was adopted in 1964 and
supplemented on several occasions in 1975, 1983, 1989, 1996, 2000
and 2006. The text of the Declaration available from: http//www.
wma.net/en/30publications/10policies/b3/from 15:01 2012th.

11. Ewing JA. Detecting alcoholism: the CAGE questionnaire. JAMA.
1984; 252(14):1905-7.

12. World Health Organization. Global Recommendations on
Physical Activity for Health; World Health Organization: Geneva,
Switzerland, 2010.

13. National Institutes of Health. Clinical Guidelines on the
Identification, Evaluation, and Treatment of Overweight and
Obesity in Adults-The Evidence Report. National Institutes of
Health. Obes Res. 1998; 6:515-209S.

14. World Health Organization (WHO). Waist Circumference and Waist-
Hip Ratio. Report of WHO Expert Consultation. Geneva: World
Health Organization; 2008.

15. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier
M, et al. 2018 Practice guidelines for the management of arterial
hypertension of the European Society of Hypertension (ESH)
and the European Society of Cardiology (ESC). Blood Press. 2018;
27(6):314-40.

16. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin
BA, et al. Diagnosis and management of the metabolic syndrome:
an American Heart Association/National Heart, Lung, and Blood
Institute Scientific Statement. Circulation. 2005; 112(17):2735-52.

17. Gosmanov AR, Wan J. Low positive predictive value of hemoglobin
Alc for diagnosis of prediabetes in clinical practice. Am J Med Sci.
2014; 348(3):191-4.

DOI: https://doi.org/10.2298/SARH180212048N

Novakovi¢T. et al.

lipoprotein imbalance, hyperinsulinemia, and higher dia-
stolic blood pressure, as well as reported sedentary lifestyle,
cigarette smoking, and family history of diabetes, more fre-
quently than patients with IFG, which may be implicated
in the development of a cardiovascular disease. Thus, there
is an evident need for thorough and systematic application
of all preventive measures, including lifestyle changes in
the first place, followed by drugs and other treatment mo-
dalities, in reducing the risk for the development of type 2
diabetes mellitus and cardiovascular diseases.

Conflict of interest: None declared.

18. Melmed S, Polonsky KS, Larsen PR, Kronenberg HM. Williams
Textbook of Endocrinology. 12th ed. Philadelphia: Elsevier
Saunders; 2011.

19. Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF,
Turner RC. Homeostasis model assessment: insulin resistance
and beta-cell function from fasting plasma glucose and insulin
concentrations in man. Diabetologia. 1985; 28(7):412-9.

20. Catapano AL, Graham |, De Backer G, Wiklund O, Chapman MJ,
Drexel H, et al. [2016 ESC/EAS Guidelines for the Management of
Dyslipidaemias]. Kardiol Pol. 2016; 74(11):1234-318.

21. Rasmussen SS, Gliimer C, Sandbaek A, Lauritzen T, Borch-Johnsen
K. Determinants of progression from impaired fasting glucose and
impaired glucose tolerance to diabetes in a high-risk screened
population: 3 year follow-up in the ADDITION study, Denmark.
Diabetologia. 2008; 51(2):249-57.

22. LyssenkoV, Laakso M. Genetic screening for the risk of type 2
diabetes: worthless or valuable? Diabetes Care. 2013; 36(2):120-6.

23. Yue J,Mao X, XuK, Liu S, Chen F, Wang, J, et al. Prevalence,
Awareness, Treatment and Control of Diabetes Mellitus in a Chinese
Population. Veves A. PLoS ONE. 2016; 11(4): €0153791.

24. Garcia-Alcald H, Genestier-Tamborero CN, Hirales-Tamez O, Salinas-
Palma J, Soto-Vega E. Frequency of diabetes, impaired fasting
glucose, and glucose intolerance in high-risk groups identified by
a FINDRISC survey in Puebla City, Mexico. Diabetes Metab Syndr
Obes. 2012; 5:403-6.

25. Gurudevan S, Garg P, Malik S, Ramni K, Farhood S, Harvey H,
et al. Impaired fasting glucose is associated with increased
severity of subclinical coronary artery disease compared to
patients with diabetes and normal fasting glucose: evaluation by
coronary computed tomographic angiography. BMJ Open. 2016;
6(8):e005148.

26. Butler AE, Janson J, Bonner-Weir S, Ritzel R, Rizza RA, Butler PC.
Beta-cell deficit and increased beta-cell apoptosis in humans with
type 2 diabetes. Diabetes. 2003; 52(1):102-10.

27. Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff
AM, et al. American Association of Clinical Endocrinologists and
American College of Endocrinology Comprehensive Clinical
Practice Guidelines for medical care of patients with obesity
executive summary. Endocr Pract. 2016; 22(7):842-84.

28. Ishola AF, Gerstein HC, Engert JC, Mohan V, Diaz R, Anand SS, et al.
Longitudinal relationships between glycemic status and body mass
index in a multiethnic study: evidence from observational and
genetic epidemiology. Sci Rep. 2016; 6:30744.

29. Sowers JR. Diabetes mellitus and vascular disease. Hypertension.
2013;61(5):943-7.

30. Mainous AG, Tanner RJ, Baker R, Zayas CE, Harle CA. Prevalence
of prediabetes in England from 2003 to 2011: population-based,
cross-sectional study. BMJ Open. 2014; 4:2005002.

31. Stevens J, Erber-Oakkar E, Cui Z, Cai J, Virani SS, Di Angelantonio E,
et al. Cardiovascular disease risk by assigned treatment using the
2013 and 1998 obesity guidelines. Obesity (Silver Spring). 2016;
24(7):1554-60.

32. Grgntved A, Koivula RW, Johansson |, Wennberg P, @stergaard
L, Hallmans G. Bicycling to work and primordial prevention of
cardiovascular risk: a cohort study among Swedish men and
women. J Am Heart Assoc. 2016; 5(11):e004413.

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):416-421



33. Sabanayagam C, Shankar A, Lee J, Wong TY, Tai ES. Serum C-reactive
protein level and prehypertension in two Asian populations. J Hum
Hypertens. 2013; 27(4):231-6.

34. Ridker PM. Clinical application of C-reactive protein for
cardiovascular disease detection and prevention. Circulation. 2003;
107(3):363-9.

Assessment of cardiovascular risk factors in persons with impaired glucose tolerance

35. Keith RJ, Al Rifai M, Carruba C, De Jarnett N, McEvoy JW, Bhatnagar
A, et al. Tobacco Use, Insulin Resistance, and Risk of Type 2
Diabetes: Results from the Multi-Ethnic Study of Atherosclerosis.
PLoS One. 2016; 11(6)e0157592.

MpoueHa KapaMoBacKynapHUX GpaKkTopa pUsMKa Ko 0coba ca CMarbeHOM

TONepaHLMjOM Ha FNyKo3y

TatjaHa HosakoBuh'?, 3natuua Mupkosuh'?, HeHag Munowwesuh'? 3opuua Kuskosuh'? OujaHa Mupuh'?, JaHa Mupkosuh',

BnapaH Mepuh'?, JoBaHa Munowwesuh!

'YHuep3utet y MpuiwTnu — KocoBcka Mutposuua, MeguumHckn dakyntet, KocoBcka Mutposuua, Cpbuja;

2KnHUYKO-601HMYKM LieHTap MpuwTuHa, pauaHuua, Cpbuja

CAXETAK

YBog/Lnm Ll cTyauje je 61o fa ce yTBPAM KOjU Cy KapAMoBa-
CKynapHu GakTopm pu3nKa NpUCyTHY Kof 0coba ca cMatbeHOM
TonepaHumjom Ha rnyko3y (CTT) y nopeherby ca ocobama ca
MOBULIEHOM FMKeMmnjom HawTe (MIH).

MeTtoge Y cTyaujy je 610 yKibyueHo yKynHo 222 ofpacha
NCNMTaHMKa Ca KOHCTAHTHMUM Hana3oM KOHLeHTpaLuje ryKo-
3e y pacnoHy 5,6-6,9 mmol/L. CTT je cTarbe y KojeM rnyKko3a
Y KpBU goctuxe HuBo 7,8-11,1 mmol/L y gpyrom caty nocne
npumeHe 75 g y opanHom TecTy TonepaHumje Ha rnyko3y. [NMH
je meTabonunyko cTare n3mehy HopmasHe v owTteheHe Tone-
paHLuuje Ha ryKo3y, IPU YeMy HUBOW F1yKO3€ HallTe n3Hoce
5,6-6,9 mmol/L, n ca HopManHUM BpefHOCTMMa OpasiHOT TecTa
TonepaHuuje Ha rnyko3sy. [pyny ca CTl cy umHuna 142 ncnu-
TaHuKa (107 eHa n 35 myLKapaua; npoceyHe cTapocTu 54
* 13 rogunHa) Kof Kojux je opasHMm TeCTOM ToflepaHLmje Ha
rnyko3y yTBpheHa CTI. Octanux 80 ncnutaHuka (56 »eHa n 24
MyLKapua, p = 0,329; npoceyHe ctapoctn 53 + 13 roguHa, p =
0,76) unHuno je rpyny ca MNMH. Koa cBux ncnutaHnka aHanu-
3upaHu cy cnepaehn napameTpu: MHAEKC TenecHe mace (UTM),
06UM CTPYKa, BPeAHOCTN KPBHOT MPUTUCKA, IMKeMUje HaluiTe,
6a3anHa uHcynuHemuja, HOMA-IR (xomeocTtasHu mogen npotie-
He VHCYNUHCKe pe3ncteHuwje), Li-peakTnBHu npotemH (LIPM),
bVOPUHOreH 1 NIMNUAHW CTaTyC.

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):416-421

Pesynrartu Vicnutanmum y rpynu ca CTT 6unu cy rojasHuju
Hero oHun y rpynu ca MrH (UTM: 30,8 £ 5,5 kg/m? npema
26,72 + 3,83 kg/m? p < 0,001), ca Behum o6umom cTpyKa
(111 £ 12 cm npema 101 £ 6 cm; p < 0,001). KoHueHTpauwje ry-
Ko3e (6,02 + 0,75 mmol/L npema 5,80 + 0,62 mmol/L; p < 0,001)
1 MHCYNuHa y KpBu (21,61 + 3,46 npema 6,00 + 2,80 mIU/L;
p < 0,001), kao n BpegHoctn HOMA-IR (5,78 + 2,68 npema
1,54 + 1,46; p < 0,001), Takohe cy 6une Buwe y rpynu ca CTr.
Cpepte BpepHocTn HbATc Kop ncnutanuka ca CTI 6une cy
Behe y nopehety ca ocobama ca MNIH, anun Huje 6uno cra-
TUCTUYKM 3HaYajHe pasnuke (6,21 + 0,75 npema 5,92 + 0,43%,
p = 0,105). Cpeptbum H1BOM BUCOKO ocembusor LIPM y rpy-
nu ca CTI 6unu cy Behun y nopehemny ca rpynom ca MNMrH
(6,70 + 4,88 mg/L npema 5,83 + 6,47 mg/L), anu 6e3 CTaTUCTNYKM
3HauajHe pasnuke (p = 0,76).

3akrpyyak Hawwa ctyamja ykasyje Ha nprcycTBo BenvKkor 6poja
KapAnoBacKynapHux ¢paktopa prsmka y obe rpyne. loaatHo,
noTBphHEHO je fia Cy FojasHOCT, XMMEPUHCYIMHEMIja, XVTIEPXO-
necreponemuja, XvnepTpuramuepraemmja, BULWN AUjacToNHN
KPBHU NPUTUCAK, KaO 1 CEAEHTAPH HAaUMH XMBOTA, CTAaTUCTNY-
K1 3HauajHo yelwhe 3acTynsbeHn Kog 6onecHuka ca CTT.
KrbyuHe peun: cMatbeHa TonepaHumja Ha FyKo3y; NoBuLeHa
ryKo3a HallTe; KapAnoBacKynapHU pakTopm pusnka; Aujabetec
MenuTyc
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SUMMARY

Introduction/Objective Bile duct injuries represent a devastating and potentially life-threatening conse-
quence of cholecystectomy. Although most cholecystectomies are currently performed laparoscopically,
some complex cases require an open approach.

The aim of this report is to present and analyze a single center experience regarding the management
of these injuries.

Methods A retrospective study was conducted in a tertiary referral institution. During a 13-year period,
we identified a total of 64 patients. Only patients requiring surgical reconstruction to repair bile duct
injuries were included in the study. Patients were grouped according to the type of surgical approach,
i.e. laparoscopic or open cholecystectomy.

Results Out of 64 patients with bile duct injuries, 38 (59.4%) incurred the injuries during open and
26 (40.6%) during laparoscopic cholecystectomy. No differences between the groups were observed
concerning the time of bile duct injury diagnosis, type of injury, incidence of concomitant vascular and
bile duct injuries, type of reconstruction procedure or complication rates after the primary intervention.
The latency of bile duct injury management was found to differ between the study groups. In the open
cholecystectomy group, bile duct injuries were managed significantly later than in the laparoscopic one.
Conclusion The results suggest that bile duct injuries occur with equal frequency after laparoscopic as
well as open cholecystectomy. However, injuries are managed later after open than after laparoscopic
cholecystectomy. Tertiary centers have satisfactory outcomes of major bile duct injury reconstruction,
with low rates of both morbidity and mortality.

Keywords: bile duct injuries; laparoscopic cholecystectomy; open cholecystectomy; biliary reconstruction
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INTRODUCTION

According to recent studies, the incidence of
bile duct injuries (BDIs) during cholecystec-
tomy ranges 0.4-0.9% [1, 2]. Although the
rate of BDIs might be considered low in the
era before laparoscopic cholecystectomy (LC),
its incidence was even lower, and it ranged
0.1-0.2% [3, 4]. On the other hand, since cho-
lecystectomy represents one of the most com-
monly performed surgical procedures world-
wide, BDIs are an important and potentially
life-threatening surgical complication.

The vast majority of cholecystectomies are
now done laparoscopically, but still some com-
plex cases require the surgeon to perform an
open cholecystectomy (OC) [5]. Nowadays,
LC is the method of choice for uncomplicated
gallstone disease and early acute cholecystitis.
Depending on their degree and clinical sig-
nificance, BDIs may be classified from minor
to major. Approximately 20% of BDIs are ne-
glected during cholecystectomy [6, 7]. They are
diagnosed at various times postoperatively and
may lead to serious consequences such as post-
operative fluid collection, biliary peritonitis,
sepsis, hepatic or multiple organ failure, and

even death. The objective of this study was to
present and analyze a single center experience.

METHODS

A retrospective study was conducted in a single
tertiary referral institution during a 13-year
period between January 1, 2002 and Decem-
ber 31, 2014. We identified a total of 77 pa-
tients due to post-cholecystectomy BDIs and
only those requiring surgical reconstruction
to repair the BDIs were included in the study.
The patients were grouped according to the
type of surgical approach, LC or OC. Out of
77 identified patients, 13 were excluded from
the study: four patients were excluded due to
minor BDIs, two due to contrast allergy, two
due to kidney failure, four patients who were
not surgically treated, and one patient that was
lost to follow-up.

Surgical bile duct repair was performed in
the remaining 64 patients. Patients’ medical re-
cords were retrospectively reviewed. The review
included demographic and clinical character-
istics, type of injury, complications due to the
primary procedure, type of reconstruction and
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the outcome. Variables extracted from the recorded data
were compared between the LC and OC groups.

Preoperative preparation for surgical repair of BDIs
in all the patients included complete biochemical and
hematological evaluations, the assessment of inflamma-
tory parameters, and detailed physical examinations. BDI
characterization was performed by abdominal ultrasound,
percutaneous transhepatic cholangiography, endoscopic
retrograde pancreatocholangiography, magnetic reso-
nance imaging of bile ducts, and computed tomography
angiography. BDIs were graded according to the Strasberg
classification system. Biliary tree reconstruction was per-
formed using the Hepp—Couinaud technique, Roux-en-Y
hepaticojejunostomy, primary suture and T-drainage or
hepatectomy. At the end of every procedure transjejunal
drainage was placed and the drain was removed on the
10th postoperative day.

The success of biliary tree reconstruction was defined
by the lack of post-surgical complications, including the
need for further surgical treatment and biliary stricture
with recurrent cholangitis. Patient follow-ups were per-
formed one, three, six, and 12 months after BDI recon-
struction, and annually after that.

Statistical analyses were performed using SPSS, Version
20.0 (IBM Corp., Armonk, NY, USA). Numerical variables
are shown as mean + SD, while categorical variables are
presented as absolute numbers and percentages. The Stu-
dent’s t-test was used to compare parametric variables,
Mann-Whitney test to compare non-parametric variables,
and Pearson’s y* test and Fisher’s exact test to compare the
differences in the frequency of categorical variables. The
value of p < 0.05 was considered statistically significant.

RESULTS

BDIs occurred in 38 (59.4%) patients who underwent OC
and in 26 (40.6%) patients who underwent LC. Out of 64
patients, 28 (43.8%) were male and 36 (56.2%) were female.
The youngest patient was 23 and the oldest one 77, with
the mean age of 54 + 12.2 (see Table 1). The two groups
did not statistically significantly differ with respect to age
(p=0.112).

Table 1. Distribution of patients according to age and sex

Parameter LC oC Total p

n 26 (40.6%) 38 (59.4%) 64

Age (years) 51.2+126 | 56.1£11.7 | 541122 | 0.112
Sex

Male 8 (28.6%) 20 (71.4%) 28 (56.2%) 0.08
Female 18 (50%) 18 (50%) 36 (43.8%)

LC - laparoscopic cholecystectomy; OC - open cholecystectomy

BDIs were intraoperatively diagnosed in four (15.4%)
patients operated by LC and in 11 (28.9%) patients dur-
ing OC. This difference was not statistically significant
(p = 0.208; see Table 2). Moreover, no statistical difference
in the type of BDIs (Strasberg classification) was found be-
tween patients operated by LC or OC (p = 0.744; Table 2).
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Additionally, there was no difference in the incidence of
concomitant vascular injuries and BDIs between the two
groups (p = 0.204). The overall incidence of vascular injury
was 29.6% (see Table 2).

Table 2. Time of bile duct injurie diagnosis, type of injury, and
concomitant vascular injury [18]

. LC oC

Intraoperatively n=26 n=38 Total p
diagnosed

4(15.4%) |11 (28.9%) 15 (23.4%) 0.208
Strasberg classification
C 0 1(2.6%) 1(1.6%)
D 4(15.4%) | 5(13.2%) 9 (14.1%)
E1 3(11.5%) | 6(15.8%) 9 (14.1%) 0.744
E2 9(34.6%) |16 (42.1%) 25 (39.1%) '
E3 6(23.1%) | 4(10.5%) 10 (15.6%)
E4 4(15.4%) | 6(15.8%) 10 (15.6%)
Concomitant | 1438 506) | 9(23.7%) | 19(29.6%) | 0.204
vascular injury

LC - laparoscopic cholecystectomy; OC - open cholecystectomy

A comparison of the latency of post-cholecystectomy
BDI management revealed a statistically significant dif-
ference. OC patients were managed significantly later,
with almost 58% of them being treated more than 40 days
after the primary surgery (p = 0.004; Table 3). The most
commonly performed bile duct reconstruction procedure
in both groups was Roux-Hepp (see Table 3). There was
no statistical significance regarding the frequency of the
reconstruction type between the groups (p = 0.724). The
incidence of complications (sepsis, thrombo-emboly, in-
fections, etc.), abscess, biliary fistula, bile collection and
hepatic necrosis were not statistically significantly different
between the groups (Table 4; p = 0.672).

Table 3. Time of bile duct injurie management and reconstruction types

Time of BDI LC 0oC Total o
management n=26 n=38

Within 24 hours 6 (23.1%) 7 (18.4%) | 13(20.3%)

1-5 days 4 (15.4%) 0 4 (6.3%) 0,004
6-40 days 12(46.2%) | 9(23.7%) | 21 (32.8%)

Late reconstruction | 4(15.4%) | 22 (57.9%) | 26 (40.6%)

Type of reconstruction

$'c'i':‘a?r’]);;zt”'e and | 3(11.5%) | 5(132%) | 8(12.5%)
Roux-en-Y HJA 9(34.6%) | 12(31.6%) | 21(32.8%) |0.724
Roux-Hepp 13 (50%) 16 (42.1%) | 29 (45.3%)
Hepatectomy 1(3.8%) 5(13.2%) 6 (9.34%)

LC - laparoscopic cholecystectomy; OC — open cholecystectomy;
BDI - bile duct injuries

Table 4. Types of complication after primary surgery and mortality rate

Complications n iC26 n SC?’S Total p

General complications | 5(19.2%) | 9(23.7%) | 14 (21.9%) | 0.672
Abscess 3(11.5%) | 8(21.1%) [ 11(17.2%) | 0.322
Biliary fistula 12 (46.2%) | 17 (44.7%) | 29 (45.3%) | 0.911
Biloma 11(42.3%) | 11 (28.9%) | 22 (34.4%) | 0.269
Liver necrosis 6(23.1%) | 4(10.5%) | 10(15.6%) | 0.174

Mortality 0 1(2.6%) 1(1.6%)

LC - laparoscopic cholecystectomy; OC — open cholecystectomy
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The median patient follow-up time was 117.6 months,
with a range of 12-168 months. During the follow-up pe-
riod, satisfactory results were achieved after the primary
reconstruction in 57 (89%) patients. Benign stenosis, as
a late complication of the reconstruction, occurred in six
(9.4%) patients. In those six patients, a secondary recon-
struction was performed due to biliary stenosis. In two of
the patients, the secondary reconstruction was performed
two years after T tube placement. In the other four pa-
tients, the secondary reconstruction was performed two to
seven years following the primary reconstruction, which
was done within 24 hours of the injury. One lethal outcome
was observed (mortality rate 1.6%), which was due to the
consequences of purulent cholangitis, subhepatic abscess,
and biliary peritonitis. Actually, the patient developed signs
of severe septic shock, liver, and multiorgan failure 10 days
after the primary reconstruction in the primary referring
institution.

DISCUSSION

Regardless of the relatively low incidence rate, BDIs still
represent a significant source of perioperative morbidity
and mortality in patients that have undergone cholecys-
tectomy. This type of iatrogenic surgical complication can
have serious consequences, and in the worst case may lead
to the lethal outcome. BDIs usually include bile duct lac-
eration, thermal injury, occlusion, division and dissection
of the bile tree and arise due to misinterpreted anatomical
variations, pathological findings or surgical error [8]. The
skill of the surgeon, emergency procedures, the type of
surgical approach, operative field factors (inflammation,
hemorrhage and field depth) and patient characteristics
have been identified as factors that play an important role
in the occurrence of BDIs [9].

In cases of complete bile duct transection, surgical treat-
ment is the only option. Depending on the type of injury,
several reconstruction methods are available. These included
end-to-end anastomosis with the T tube, Roux-en-Y he-
paticojejunostomy, and several types of hepatic resections.
Roux-en-Y hepaticojejunostomy is the most frequently
performed biliary duct reconstruction procedure [10, 11].

Biliary duct reconstructions should be performed by
experienced surgical teams in tertiary referral centers. Our
institution represents one of few specialized high-volume
centers for hepaticobiliary surgery in the Republic of Ser-
bia. During the 13-year study period, data were collected
concerning 77 patients referred to our institution. When
13 patients were excluded from the study (due to exclusion
criteria), the final study group consisted of 64 patients.

The results of several recent studies suggest that pa-
tients aged 40 to 50 are most likely to undergo biliary tract
reconstruction procedures [12, 13, 14]. In this study, the
overall mean patient age was 54 + 12.2 years and no age
differences were observed between the study groups. The
results of this study suggest that older patients are more
likely to require post-cholecystectomy biliary reconstruc-
tion, which confirms the previous results [2, 15, 16].
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In this study, no sex differences were observed with
respect to the incidence of BDIs. This is in contrast to
previous findings, which suggested that these lesions are
more frequently encountered in men and that sex repre-
sents an independent predictor of BDIs [16]. It is possible
that the small available sample size obscured sex differ-
ences in this study.

In the LC group, 15.4% of BDIs were diagnosed during
the initial surgery, while 28.9% were recognized during OC.
Our data are supported by the results of previously pub-
lished studies which showed that BDIs were intraoperatively
diagnosed in only one quarter of patients [11]. However,
the incidence of intraoperatively diagnosed BDIs is still a
matter of debate as it was reported that the majority of BDIs
were recognized during the primary surgery [6, 7].

When it comes to the type of surgical reconstruction,
we did not find any significant differences between our
groups of patients. Roux-en-Y hepaticojejunostomy was
the most commonly performed type of reconstruction in
both groups. It was performed in 50% of cases in the LC
group and in 42.1% of cases in the OC group (see Table 3).
This is in agreement with the generally accepted opinion
that this procedure is the method of choice for the surgical
treatment of major BDIs [10].

In our study, the time from injury to reconstruction was
significantly different between the observed groups. The
majority of patients in the LC group underwent the re-
construction less than 40 days after the initial surgery. On
the other hand, the majority of reconstructions in the OC
group were performed later than 40 days after the initial
surgery. It was suggested that later reconstruction is more
suitable since acute inflammation, infection, and ischemia
should be resolved prior to BDI repair or before fibrosis
was established [17, 18]. Furthermore, Stilling et al. [19]
found that an early reconstruction increases the risk of
stricture rate by 30% and negatively affects both short- and
long-term mortality rate. The immediate repair of injuries
that are recognized during the primary surgery should only
be performed by an experienced surgeon. The success rate
of reconstruction performed by an experienced surgeon is
estimated to be 90%, while the success rate of reconstruc-
tion done by surgeons not specialized in hepato-biliary
pathology is 70% [20, 21]. If an experienced surgeon or
surgeon specialized for this kind of procedure is not avail-
able, drainage should be placed and the patient should be
transferred to a tertiary institution as soon as possible.

In this study, the time between the primary surgery and
BDI reconstruction was shorter after LC than after OC.
This might be explained by the fact that patients recover
faster after LC and, therefore, the symptoms of complica-
tions become clinically apparent sooner than after OC.
Additionally, certain postoperative complications such as
sepsis, abscess, and thromboembolism dictate the timing of
reconstruction. Also, abdominal cavity drainage after LC is
specified by the laparoscopic ports — therefore, the drains
may not be placed as ideally as during OC. Furthermore,
one of the main conditions of successful reconstruction
is the usage of intraoperative cholangiography (IOH).
BDI reconstruction without the use of IOH was shown
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to have a failure rate of 29%, while with the use of IOH,
the failure rate is only 4% [22]. In the present study, IOH
was performed in all 64 cases, thus explaining the high
reconstruction success rate.

Our study groups did not statistically significantly dif-
fer in terms of incidence of concomitant vascular injuries
and BDIs. The overall incidence of joint vascular injury
was 29.6%. Literature data reported that the incidence of
joint lesions was 12-32% in patients that underwent LC,
and 14-42% in patients who underwent OC [23, 24, 25].
Although the exact incidence of these injuries is still un-
known, the incidence in the present study is in the range
of previously published results. As in the study by Alves
et al,, in this study, the vasculobiliary injuries did not af-
fect mortality rate — concomitant injuries did not lead to
any lethal outcome of our patients [23]. On the contrary,
some authors found that concomitant injuries resulted in
a higher mortality rate [24, 26]. The mortality rate in the
present study was 1.6%. This is in concordance with the
published literature, where it was shown that the mortal-
ity rate ranged 0-4.2% [7, 21, 27, 28, 29]. Although BDIs
represent a serious health problem, they generally have a
very good outcome, even in major BDIs, when Roux-en-
Y hepaticojejunostomy reconstruction needs to be per-
formed. In our study, only six patients required secondary
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36purbaBartbe KOMNMKOBAHUX NOBPEAA XKYYHUX NyTEBa NOCAE NanapoCKOMNCKe
M OTBOPEHE X0/1IeLIUCTEKTOMMUjEe — UCKYCTBO jeAHOr LLeHTpa

bopucnas Towkosuh'? Oparosby6 bunaHosuh? AnekcaHgap PecaHosuh', CnobogaH Togoposuh', lasop Mpga',

borpaH LipHokpak!, Virop Hahy!

'KnuHnuko-6onHnuKK LeHTap ,bexanujcka koca', beorpag, Cpbuja;
2YHueepautet y beorpaay, MegnunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBopa/Lum MoBpepe y4Hyx NyTeBa NpefcTaBsbajy pasapajyhy
1 Mmoryhy CMpPTOHOCHY nocneauLy xoneumcrektomuje. Mako
ce BehuHa xoneuncTeKToMrja 06aB/ba NanapoCcKONCKM, HeK
CIIOXEHMjU CNlyYajeBu 3axXTeBajy OTBOPEHW NPUCTY.

Linms oBor paga je fa npefcrasu 1 aHanm3vpa NCKYCTBO jefHor
LieHTpa y Be3u ca 30puHaBarkeM OBUX NOBpea.

Metopne CnpoBefieHa je peTpoCrneKT/BHa CTyauja y TepLumjap-
HOj MHCTUTYLWjW. TOKOM TPUHAECTOTOANLLHbEr Neprosa NAEHT-
drKoBanu cmMo yKynHo 64 6onecHuKa. Y ctyamjy cy bunm yky-
YyeHM camo 6oNecHNLM Kojuma je 6una noTpebHa xmpypLuKa
PeKOHCTPYKLMja XKyuHux nyTeBa. bonecHuum cy 6unu rpynu-
CaHW Npema BPCTU XMPYPLIKOT MPUCTYNA, Tj. 1anapoCcKOmNCKoj
VNI OTBOPEHOj XONELCTEKTOMM)U.

Pesynrtatmn Op 64 6onecHriKa ca noBpeama Xy4YHUX nyTeBsa,
38 (59,4%) tuiX je 6uNo ca noBpefama TOKOM OTBOPEHe 1 26
(40,6%) TOKOM NanapocKorncke xoneyucrekTomuje. Hucy npu-
meheHe pasnuke n3mebhy rpynay nornegy BpemeHa aujarHose
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noBpeAaa Xy4HVX nyTeBa, BPCTe NoBpefe, MHLMAEHLMje NCTO-
BPEMEHVIX MOBPefa BaCKyNapHUX 1 XKyYHUX MyTeBa, BPCTe NoC-
TynKa PeKOHCTPYKLMje Uiy cTona KoMmamKaLmja HakoH npu-
MapHe UHTepBeHLuje. YTBpPhHEHO je Aa ce Bpeme PeKOHCTPYK-
Lvje noBpeaa Xy4YHUX nyTeBa pasnvKyje namehy cTyamnjckmx
rpyna. Y rpynv ca OTBOPeHOM XONeLMCTEKTOMIUjOM NoBpee
XKYUYHUX NyTeBa Cy 3HaTHO KacHuje 36purbaBaHe Hero y rpynu
Ca N1anapoCKOMNCKOM XOJeLIMCTEKTOMUjOM.

3aksbyyvak Pe3yntati nokasyjy fa O NOBpefa Xy4HMX nyTeBa
Aonasun noajefHaKko nocne nanapockorncke Kao 1 OTBOPeHe
xoneuuctektomuje. MehyTtrm, noBpefe ce 36purbaBajy Kac-
Huije Nocsie OTBOPEHe Hero nocsie NanapocKomncke Xoneymc-
TeKkTOMUje. TepLujapHY LieHTpY UMajy 3a80BosbaBajyhin ncxon
PEKOHCTPYKLMje BENNKNX NMOBPEAA KYUHUX KaHana, ca HCKUM
cTonama MopbuanTeTa U MopTanuTeTa.

KrbyuHe peun: noepefe Xy4HuX nyTeBa; nanapockorncka xone-
LIMCTEKTOMMUja; OTBOPEHA XONELMCTEKTOMM]a; PEKOHCTPYKLMja
XKYUHMX MyTeBa
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High-energy tibial plateau fractures treated with
llizarov fixator

Slavko Tomi¢, Andreja Baljozovi¢, Danilo Jeremic
Banjica Institute for Orthopaedic Surgery, Belgrade, Serbia

SUMMARY

Introduction/Objective Tibial plateau fractures constitute a significant group of injuries to a major
weight-bearing joint. High-energy fractures are difficult to treat, as they entail articular depression, con-
dylar displacement, dissociation of comminuted metaphysis, and closed degloving injuries. The principles
of the treatment are anatomical reconstruction of the articular surface, restoration of the anatomical
axis, fixation spanning the metaphyseal comminution, and further minimization of soft tissue injury. The
aim of this study is to evaluate the clinical outcome of using llizarov external fixator in the treatment of
high-energy Schatzker IV, V, and VI tibial plateau fractures.

Methods This retrospective study was conducted from 2013-2016 on 35 patients (36 fractures) with
high-energy tibial plateau fractures classified as Schatzker type IV, V, and VI. The mechanisms of injury
were road traffic accident, fall from a height and direct trauma. The fractures were closed in 26 cases and
open in 10 cases. All patients were treated with ligamentotaxis and percutaneous fixation using llizarov
fixator. Functional outcome was determined using the Knee Society Score.

Results The mean follow-up period was 20 months. All fractures healed in an average time of 14 weeks.
The range of knee flexion after one-year follow-up averaged at 100°. Average Knee Society Score in our
study was 77.

Conclusion llizarov external fixation is a safe and efficient treatment modality for high-energy tibial
plateau fractures. It allows reconstruction of the articular surface, stable fixation, early rehabilitation,

and care of soft tissue injuries.
Keywords: llizarov method; tibial plateau; fracture

INTRODUCTION

Tibial plateau fractures constitute a significant
group of major weight-bearing joint injuries
and are often associated with functional im-
pairment [1]. High-energy plateau fractures are
difficult to treat, as they are followed by articu-
lar depression, condylar displacement, commi-
nuted of metaphysis, and extensive soft tissue
injuries. The outcome is usually poor with a
high rate of complications that directly affect
surgical treatment and long-term outcomes [2].
Complications include severe soft tissue cover-
age problems, lower extremity compartment
syndrome, peroneal nerve and vascular injury,
and eventual osteoarthritis of the knee. These
accompanying complications directly influence
surgical decision-making and prognosis [3].

The treatment principles are an anatomical
reconstruction of the joint surface, spanning
the metaphyseal comminution, restoration of
the anatomical axis and further minimization
of secondary insult to an already traumatized
soft tissue envelope [4]. These goals can be
achieved through various methods such as:
internal fixation, bridge plating, and percuta-
neous screws with casting, external fixator with
or without limited open and bone grafting or a
combination of these methods [3].

Over the years, many treatment modalities
have been proposed for these complex fractures

[2]. The most popular treatment option has been
open reduction and internal fixation with double
plating but research data showed that this meth-
od is associated with many complications that
include joint stiffness, non-union, mal-union,
skin defects, osteomyelitis, which could lead to
amputation and even death [5]. The complication
rate appeared to be as high as 50% in some studies
and the rate of postoperative skin infection and
osteomyelitis has been reported to be up to 33%
[6]. In order to reduce the occurrence of these
problems, closed reduction and percutaneous
external fixation was proposed by Ilizarov [6, 7].

With an extensive contusion or soft-tissue
injury, a joint-bridging external fixator is useful
to provide a sufficient stability needed for soft
tissue recovery. The concept of “spanning” the
knee joint was introduced in the 1990s. This
concept evolved as proponents of indirect frac-
ture reduction and external fixation reported
increased full recovery rates [6].

The aim of this study is to evaluate the clini-
cal outcome of using Ilizarov external fixator in
the treatment of high-energy Schatzker IV, V,
and VT tibial plateau fractures.

METHODS

This retrospective study was conducted at the
Banjica Institute for Orthopaedic Surgery on
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35 patients (36 fractures) with high-energy tibial plateau
injuries classified as Schatzker type IV, V, and VI [8]. Pa-
tients were treated from 2013-2016 using Ilizarov external
fixation method. Age ranged from 43 to 72 years with an
average of 56 years, 16 patients were females and 19 were
males. The mechanism of injury was a road traffic accident
in 21 patients, a fall from a height in ten patients, and di-
rect trauma in four patients. The right limb was affected
in 19 and the left limb in 17 cases with one patient had
bilateral Schatzker type IV fracture. The fractures were
closed in 26 cases and open in 10 cases. The open fractures
were Gustilo—Anderson type I in six cases and type II in
four cases [9]. Eight out of 26 closed fractures had closed
soft tissue injuries grade II according to the classification of
Tscherne and Gotzen [10]. Eight fractures were Schatzker
type IV, 13 cases Schatzker type V and 15 cases type VI
(Table 1). Fracture classification was performed by the co-
authors retrospectively based on preoperative radiographs.

Soft tissue condition had a crucial role in planning the
time of the operation. All patients with open fractures
(n = 10) were operated within two days after injury with
Ilizarov technique after wound debridement, irrigation,
and intravenous antibiotics (first generation cephalosporin
and aminoglycoside); others were treated within an average
period of five days after injury (range: three to nine days)
in order to allow soft tissue oedema to subside.

The operation was performed under spinal or general
anesthesia. Prophylactic first generation cephalosporin an-
tibiotics were administered intravenously in all cases until
third postoperative day. All operations were performed
by the lead author. The fragments were reduced by liga-
mentotaxis, applying distraction force on a traction table.
After satisfactory radiographic confirmation of reduction,
axial and rotational alignment, counter opposed olive wires
through the fragments were used to achieve interfragmen-
tary compression. The number and direction of wires used
on the fracture site was defined by fracture pattern and re-
duction stability. The wires were placed below joint surface
to prevent synovial contact and to avoid septic arthritis.
After the first ring was fixed to the proximal wires, it was
then connected to two rings distally with four intercon-
necting rods. The middle ring was positioned just distal to
any shaft fracture component. The distal ring was placed
proximally and parallel to the ankle joint surface. Special
care was taken to restore the mechanical axis in relation-
ship to the condyles. Based on intraoperative assessment
and surgeons experience in cases of extremely complex and
unstable fractures (n = 9), frame was extended onto the dis-
tal femur with two levels of fixation. Thromboprophylaxis
with low-molecular-weight heparin were carried out for
three weeks or until femoral part of the frame was removed.

Postoperative care consisted of daily-performed thor-
ough pin care, from the first postoperative day. Ankle equi-
nus deformity was prevented by active joint mobilization.
From the second postoperative day passive range of knee
motion, isometric quadriceps exercises and hip raising
exercises were began. All patients were allowed to bear
weight as tolerated from the second postoperative day. The
external fixator was removed once radiographic and clini-
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Table 1. Preoperative parameters and surgery outcome.
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1 639 Fall | Closed| V 15 120/-15 78
2 718 Fall | Closed| VI 17 | 4 105/-5 84
3 637 TA |Closed| V 14 110/-15 76
4 559 TA Open \Y 15 80/0 87
5 493 TA Open Vi 14 85/-5 74
6 624 TA |Closed | VI 14 | 4 | 120/-15 83
7 | 549 | Fall |Open | V | 12 130/-10 | 91
8 439 TA |Closed | IV 15 80/-15 68
9 534 TA |Closed | V 13 115/-15 87
10 434 TA Open Vi 18 | 5 95/-15 61
11 | 609 | Fall | Open | VI | 16 85/-10 | 65
12 637 TA |Closed| V 14 85/-15 64
13 629 TA |Closed | VI 13 85/-10 69
14 443 DT Open Vv 16 130/-15 82
15 604 Fall |Closed | IV 12 100/-10 86
16 449 TA |Closed | VI 12 105/-5 81
17 533 TA |Closed | VI 16 | 4 | 100/-10 77
18 579 DT |Closed| V 14 80/-15 69
19 | 619 | TA | Open | VI | 18 125/0 | 88
20 61J TA |Closed | IV 12 115/-5 83
21 553 TA Open Vv 16 | 4 80/-10 57
22 467 TA |Closed| V 13 120/-10 85
23 549 TA |Closed | VI 13 115/-5 84
24 509 DT Open Vv 17 115/-15 78
25 518 Fall |Closed| IV | 13 120/0 90
26 6573 TA |Closed | VI 12 85/-10 67
27 578 TA |Closed | VI 14 105/-5 79
28 494 TA |Closed | V 15 80/-10 72
29 639 Fall |Closed | V 16 80/-15 70
30 564 DT | Open | VI 17 | 5 80/-15 66
31 599 Fall |Closed | VI 13 80/0 71
32 439 TA |Closed | V 13 125/0 89
33 473 TA |Closed | IV 14 130/-15 85
34 6373 Fall |Closed | VI 15 100/-5 76
Closed | IV 16 | 6 120/0
35 | 729 | Fall 84
Closed | IV 16 | 6 120/0

DT - direct trauma; TA - traffic accident; ROM - range of motion

cal evidence of union were established. Clinically, healing
was defined as the ability to bear full weight without pain.
Physiotherapy was continued after removal of the fixator
to improve range of knee motion. Functional outcome
was determined using the knee society score (KSS) [11].
For data description, we use measure of central tendency
(arithmetic mean) and measures of variability (minimum
and maximum value). This study was done in accord with
standards of the institutional Committee on Ethics.

RESULTS
The mean follow-up period was 20 months (ranging from
16 to 28). All patients were monitored by the lead author.

The mean interval between injury and surgery was four
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(range: 1-9) days. All fractures united in an average time
of 14 (range: 12-18 weeks). Patients did not require blood
transfusion, nor had any nonunion, septic arthritis, myo-
sitis ossificans, pulmonary embolism, deep venous throm-
bosis, soft tissue necrosis, or peroneal nerve palsy.

After removal of the frame, an extension lag was a com-
mon finding. It was observed in 19 cases, most of them
improved with physiotherapy with mean lack of extension
of 10° (range: 0-15°) after 1 year (Table 1). In nine cases,
there were extremely complex and unstable fractures with
extensive soft tissue injury. Therefore, knee was spanned
using additional femoral ring as frame extension. The fem-
oral frame was removed in average 5 weeks postoperatively
(range: 4-6 weeks), and then patients were encouraged to
fully bear weight (Table 1).

The range of knee flexion after one-year follow-up av-
eraged at 100° (range: 80-130°) (Table 1). Four patients
had a positive anterior drawer test, but they did not show
functional instability. There were no cases of mediolat-
eral instability. Complications included pin tract infec-
tion in five cases; all were improved with local treatment
and a short course of systemic antibiotics. Malunion was
established on standing radiographs in the form of varus
deformity 10° in two cases and valgus deformity 10° in
two cases. All the patients were allowed to go back to work
and their daily activities within five months of their injury
and were able to carry out their job requirements and daily
activities as before. According to the KSS, the results were
evaluated as excellent in 16 patients, good in ten patients,
fair in eight patient, and poor in one. Average KSS in our
study was 77 (Table 1).

DISCUSSION

Tibial plateau fractures, caused by high-energy trauma, in-
flict extensive damage to the bone and additional injury to
the soft tissue. Early problems in treatment include fracture
instability and inability to adequately reduce and fixate the
bone fragments [12].

An open wound is present in one third of the Schatzker
type-IV, V, and VI fractures that correspond to our sample
in which open fractures occurred in 29% of patients. Care-
ful management of the soft-tissue injury is crucial and the
use of the Ilizarov method allows its undisturbed healing
[13]. Patients with closed and open fractures were ana-
lyzed in a same sample group. The reason for this is that
the objective was not to compare these two types in terms
of treatment methods and outcomes, which is one of the
drawbacks of the study.

The presence of fracture blisters or extensive subcuta-
neous hemorrhage and bruising does not limit the place-
ment of the percutaneous wires that avoids additional de-
vitalization of the bone since the periosteal and endosteal
blood supply are not damaged any further. Small tensioned
wires allow capture of small bone fragments with olives
that compress the condylar fractures in the same way lag
screws would. Maintenance of the desired mechanical axis
can be continually monitored by frame adjustment [6].
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In our study, the fractures were most common for pa-
tients in their fifties, with an average of 56 years. The other
series show a higher incidence of fractures in younger age
groups [14]. The most common cause of proximal tibia
fractures in our study was traffic accident (TA). This cor-
responds to the study of Ngim et al. [15] who described
60% of patients with fractures of the tibia following road
traffic accidents. In our case, fracture union time was 14
weeks in average (range: 12-18 weeks). Other studies also
show similar healing time [16].

Ilizarov circular fixation allows both early movement
and early weight bearing. The value of early movement
has been well established but early loading of fractures of
the tibial plateau has generally been avoided because of
the concern that the reduction may be lost, resulting in
depression of the articular surface [6]. Studies show that
early weight bearing, however, stimulates bone healing,
increases the formation of new woven bone, and allows
retention of muscular strength [17]. In our study, partial
weight bearing was allowed from second postoperative
day, while full weight bearing was allowed at four weeks.

The mean range of motion (ROM) reported by Guadi-
nez et al. [18] was 85° and by Morandi and Pearse [13] was
113°. All patients reported by Zecher et al. [19] achieved
at least 90°. The average knee ROM in our study was 100°
of flexion and lack of extension was 10°, which is in the
spectrum of other studies.

Opponents of this technique may argue that congru-
ous reduction can only be confirmed by open reduction,
but even with open reduction, one requires imaging to
confirm congruous reduction. Internal fixation of these
highly complex injuries has led to some disastrous results.
Moore [20] reported that 23% of cases treated with open
reduction with internal fixation (ORIF) became infected.
The rate of infection with ORIF in other studies ranged
from 30% to 40% [12]. Pearse and Morandi [13] reported
an advantage of external fixation of complex tibial plateau
fractures with decreasing rates of complications.

In our case, we saw that the average optimal femoral
fixation time for the intra-articular fractures to form soft
callus and soft tissues to complete healing was five weeks.
Spanning the knee with the external fixator also allows
adequate initial weight bearing (Figure 1, 2).

When applying the KSS, the average knee score in our
study was 77. The observed results were 16 (46%) excel-
lent, 10 (28%) good, eight (23%) fair, and one (3%) poor.
Our findings were similar to the results of Mikulak et al.
[21], who reported a mean score of 78.5, and Kumar and
Whittle [22], who described a mean KSS of 83.

Complications included pin tract infection in five cases;
all were successfully cured with local treatment and a short
period of systemic antibiotics. Four patients had axial de-
formities established on standing radiographs in the form
of varus deviation of 10° in two cases, valgus deviation of
10° in two cases. However all the patients were allowed
to go back to work within five months of their injury and
were able to perform their job requirements and daily ac-
tivities as before the injuries. Limitation of this study is the
relatively short follow up period to make assessment about
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Figure 1. A - Radiographs of closed bilateral Schatzker IV type frac-
ture in a 72 year old female patient; B — postoperative radiographs
after fracture reduction and fixation using llizarov external fixator with
femoral frame extension

degenerative arthritis as one of the late complications after
tibial plateau injury. The other limitation is reliance on
radiographs alone in lack of much superior computerized
tomography imaging.

CONCLUSION

Ilizarov external fixation is a safe and efficient treatment
modality for high-energy tibial plateau fractures. It pro-
vides reconstruction of the articular surface, stable fixation
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of fracture fragments, early rehabilitation of the joint, and
care of associated soft tissue injuries.

The functional outcomes of this treatment method are
more predictable with the high rate of union. Decreased
incidence of soft tissue complications, early range of mo-
tion, early weight bearing, and good functional recovery
all compare favorably with other reported results and serve
as recommendation that Ilizarov external fixator should be
the treatment of choice for such injuries.
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BucoKoeHepreTcku npesiomuTMbujanHor nnatoaeyeHun pukcatopomno Unusaposy

Cnasko Tomuh, AHgpeja bambo3zosuh, JaHuno Jepemuh

WHcTnTyT 33 opTonefcko-xmpypLuke 6onectu,baruua’, beorpag, Cpbuja

CAMETAK

YBoa/Unsb Mpenomm nnatoa Tmbuje npefcraBbajy 3HauajHy
rpyny noBpeAa jeAHor oA rMaBHMX Hocehux 3rnobosa. Bucoko-
EHepreTcKky NPesiomMy Cy 3aXTEBHW W TELLKN 3a Jleyetbe ycneq,
apTUKynapHe genpecuje, paMmuuata KOHAWNA, KOMUHYLnje
MeTadU3HOT pervioHa, kao v owTteherba MEKOTKUBHOT MOKPU-
Baya. LinsbeBm neyer-a Cy aHaTOMCKa PEKOHCTPYKLMja 3rnobHe
MOBPLUMHE, YyCMOCTaB/bakbe aHATOMCKe OCOBMHE Hore, CTabunHa
duKcaumja dparmeHata v LITO Matbe AOAATHO oLuTeNerbe MeKyX
TKMBa.

Linrb oBor paga je npoueHa ycnewHocTy ieyera NpUmMmeHoM
¢dmKcaTopa no NnmnsapoBy Kof BUCOKOEHEPreTCKIX npenoma
TMbujanHor nnatoa Koju obyxsatajy Tn IV, V n VI knacuduka-
uvje no Waukepy.

MeTope PeTpocnekTnsHo cy y nepuogy 2013-2016. roguHe
aHanm3vpaHu nopaum o 35 6onecHrka (36 npenoma) ca BUCOKO-
eHepreTCKVM NpenoMyMa njatoa Tuémje KnacrpuKoBaHM Kao
LWaukepos tn IV, V u IV. MexaHn3am noBpehuBarba 0byxBatao
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je caobpahajHe Hecpehe, map ca BUCKIHE U JUPEKTHY TpayMmy.
3aTBOPEHN NPENOMU KOHCTAaTOBaHM Cy Y 26 ciyyajeBa, AOK je
oTBopeHe nmasno 10 6onecHrka. CBY Npenomu Cy penoHpaHu
NPUHUMNYMa IMraMmeHTOTaKce 1 GUKCUpPaH/ NepKyTaHo ana-
paTtom no Unusaposy. OyHKLMOHaNHW onopasak 6onecHnKa
npaheH je kopuwherem pesynTtaTa Yapy»Kera 3a KOneHo.
PesynTatu [poceyaH nepuop npahema nsHocmo je 20 mece-
uy. CBM Npeniomm Cy 3apaciu y mpoceky 3a 14 Heflerba nocne
Hollera anapata no Mnusaposy. Cpeara BpegHoCT dnekcuje
y KOJeHy nocne rogvHy faHa npaherba n3Hocuna je 100°. Mpo-
CeyaH pesynTar Yapyxetba 3a KosieHo 6vo je 77.

3aksbyuak Anapat no Mnusaposy npepcrasrba 6e3benaH v
edyIKcaH HauVH Nleyera BYCOKOEHePreTCKMX Npenoma niatoa
Tr6Uje. tbrime ce NOCTUXY PeKOHCTPYKLMja 3rnoba, cTabuHa
dukcaymja y3 MUHMManHo owTteherwe MeKKX TK1Ba 1 CNpo-
Boheme paHe pexabunutauuje.

KmbyuHe peun: /inn3aposrbeBa MeToaa; nnato Tubuje; npenom
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SUMMARY

Introduction Postoperative nausea and vomiting (PONV) is one of the most common postoperative
complications. The incidence in adult population is 20-30%, and it can be up to 80% in high-risk popula-
tion such as gynecological and laparoscopic surgeries.

The objective of this study is to compare the efficiency of the combination therapy in comparison with
monotherapy in the prevention of PONV in gynecological and laparoscopic surgeries.

Methods An observational prospective cohort study was conducted on a sample of 64 patients (32
patients per group) treated postoperatively at the Gynecology and Obstetrics Ward of GH Subotica, in
the period from January-March 2017. The anesthesiologist in charge administered the combination of
dexasone and metoclopramide or granisetron in monotherapy according to protocol to patients for
prevention of PONV.

Results The demographic characteristics of patients are homogenous and show a statistically significant
difference only in the characteristics of length of smoker status and maximum intra-abdominal pressure
during surgery. The total incidence of postoperative nausea in the fifth, 15th and 60th minute was 15.6%,
17.2% and 18.7% respectively, and in the fourth, eighth, 12th, and 24th postoperative hour it was 12.5%,
7.8%, 10.9%, and 6.2%, respectively. The incidence of postoperative vomiting in the fifth, 15th, and 60th
minute was 1.6%, 4.7%, and 4.7%, respectively, and in the fourth, eighth, 12th, and 24th postoperative
hour it was 1.6%, 3.2%, 1.6%, and 1.6%, respectively.

Conclusion The study proved that the combination effect of dexasone and metoclopramide is not inferior
compared to monotherapy with granisetron.

Keywords: postoperative; nausea; vomiting

INTRODUCTION 4. early postoperative period related factor

(pain, opioid administration, postopera-
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Postoperative nausea and vomiting (PONV) is
one of the most frequent postoperative compli-
cations, occurring after surgery under general,
regional, or local anesthesia. Previous studies
have shown that patients regard vomiting as the
most undesirable complication of anesthesia
and qualify it as a more unpleasant sensation
than pain [1, 2]. The incidence of PONV in
adult population is 30% [3], and in high-risk
population such as gynecologic and laparo-
scopic surgery, it can be up to 80% [4, 5].

The potential risk factors for PONV can be

classified into four groups:

1. patient related factors (female sex, age,
positive anamnesis for PONYV, kinetosis,
non-smoker status, the patient’s Ameri-
can Society of Anesthesiologists (ASA)
status, positive anamnesis for migraine,
menstrual cycle phase);

2. surgery related factors (length of surgery,
type of surgery);

3. anesthesia related factors (inhalation an-
esthetics, intravenous anesthetics, opioids,
muscle block reversal, anesthetic tech-
nique and N,O);

tive movement of patients, early fluid and
food ingestion and hypotension) [6].

The most used antiemetic drugs used in
PONYV prevention and therapy include dopa-
mine receptor antagonists, serotonin 5-HT,
receptor antagonists, and corticosteroids [7, 8].

In the therapy and prevention of PONV, anes-
thesiologists have the most experience in the ap-
plication of dopamine antagonist metoclopramide.
Due to its short-term action, it should always be
administered towards the end of the surgery. At
the dosage of 0.1-0.2 mg/kg, it very rarely causes
adverse effects in adult patients [7, 8].

From the group of corticosteroids, antiemet-
ic effect has been shown in the administration
of dexasone. Its exact mechanism of action is
unknown, but it is assumed to be based on in-
hibition of prostaglandin synthesis, decrease of
serotonin levels in the brain, local anti-inflam-
matory action, and reduction of brain-blood
barrier permeability [7, 8]. Dexasone potenti-
ates the action of other antiemetics through the
stabilization of receptors on which they act [9].
The recommended dose of 2.5-5 mg is admin-
istered at the beginning of the surgery.



Dexasone and metoclopramide vs. granisetron in the prevention of postoperative nausea and vomiting

One of the most potent selective 5-HT, antagonists is
granisetron, which can provide a 24-hour antiemetic effect
at the dose of 1 mg after anesthesia induction. The main
factor limiting the clinical use of granisetron is its price,
rendering the routine prophylaxis with this drug being
extremely costly [7, 8].

There are over 60 randomized controlled studies com-
paring the effects of antiemetics in comparison with mono-
therapy, and most showed better results when using two
or more agents with different location of receptor action,
which is also in compliance with the multifactorial origin
of PONV [10, 11]. A rational approach when combining
antiemetics implies that combined administration of drugs
potentiates their positive sides, and reduces adverse effects.

A prospective randomised study by Wallenborn et al.
[12] proved dosage dependent antiemetic effect of meto-
clopramide, as well as the efficiency of combination of
metoclopramide and dexasone in the prevention of PONV.

The objective of this study is to compare the efficiency
of the combination of metoclopramide and dexasone in
comparison with monotherapy with granisetron in the pre-
vention of PONV in gynecological laparoscopic surgeries.
In case of proving the non-inferiority of the combination
compared to monotherapy, the clinical use of the combina-
tion of metoclopramide and dexasone in comparison with
monotherapy would be justified for economic reasons.

METHODS

An observational prospective cohort study was conducted
on a sample of 64 patients (32 patients per group) treated
postoperatively at the Gynecology and Obstetrics Ward
of Subotica General Hospital, in the period from January
to March 2017.

The conduct of this study was approved by the Ethical
Committee of Subotica General Hospital, and the patients
were introduced into studies after giving written consent
to participation.

The study included patients over 18 years of age, who
had undergone laparoscopic gynecological surgery, with
ASA classification of physical health condition I - III (the
latest approved classification dated October 15, 2014, avail-
able at https://www.asahq.org/resources/clinical-informa-
tion/asa-physical-status-classification-system).

The study excluded:

1. Patients with ASA classification > I1I;
. Patients with BMI of 35.3;
. Patients allergic to medication planned for the study;
. Patients with acute surgical disease and urgent sur-
gerys
. Patients with conversion during surgery;
. Patients with liver central nervous system diseases;
. Pregnant and nursing women;
. Patients on antiemetic and opioid therapy;
. Patients with kidney failure, expressed creatinine
clearance rate lower than 30 ml/min;
10. Patients suffering from malignant diseases and re-
ceiving chemotherapy.
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In accordance with the normal procedure, all patients
were examined by anesthesiologists in the preoperative
outpatient examination units one day prior to the surgery.
Special attention was paid to risk factors (kinetosis, anam-
nesis for prior PONV, migraine, menstrual cycle period
and smoker status length). The following data were taken
for each patient: body mass (BM), height (H), body mass
index (BMI), blood pressure (BP), heart rate (HR).

Apfel’s postoperative nausea (PON) prediction
model (available at https://www.ncbi.nlm.nih.gov/
pubmed/10485781) will be used at the end of the exami-
nation (Tables 1 and 2).

Table 1. Simplified Apfel score for postoperative nausea with four
predictors

Predictors Points
Female sex 1
Prior PONV or kinetosis 1
Non-smoker status 1
Postoperative opioid analgesics 1
Score 0,1,2,3,4

PONV - postoperative nausea and vomiting

Table 2. Approximate probability of occurrence of postoperative nau-
sea according to Apfel

Risk Number of predictors | Expected incidence (%)
Very low 0 10
Low 1 21
Moderate 2 39
High 3 61
Very high 4 79

Ingestion of solid food is discontinued eight hours prior
to the scheduled beginning of surgery, and ingestion of
clear liquids is discontinued two hours prior to surgery.

Before entering the operating theatre, the patient is
admitted for induction, where the vein route is opened
and the patient is rehydrated with 10 ml/kg of Hartmann’s
solution. The patients receive premedication amp. dormi-
cum 5 mg IM. To prevent stress peptic ulcer, proton pump
inhibitors (PPIs) were administered to all the patients. 20
minutes before premedication, the patient is admitted into
the operating theatre and preoxygenated with 100% oxygen
for three minutes. Monitoring is continued in the mean-
time (Electrocardiography, non-invasive measurement of
blood pressure, hemoglobin saturation, capnography).

At induction to general endotracheal anesthesia, the pa-
tients receive IM amp. atropine as needed, amp. midazolam
2 mg IV, amp. propofol 2 mg/kg, amp. succinylcholine
1 mg/kg. Upon orotracheal intubation, the patient receives
amp. rocuronium at the dose of 0.15 mg/kg. Volatile anes-
thetic sevoflurane is used for maintaining anesthesia. The
patients are ventilated during anesthesia with a mixture of
oxygen and nitrogen oxide 1:1, and analgesia is provided
with opioid analgesic fentanyl and alfentanil as needed.
During the surgery, the patients are laid in the Trendelen-
burg position.

The anesthesia chart records the beginning and the
end of the surgical intervention, the start and the end of
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anesthesia, the duration of pneumoperitoneum, as well as
the maximum reached intra-abdominal pressure, blood
pressure, pulse, values of exhaled carbon monoxide in the
tifth, 30th and 60th minute, and every subsequent hour of
anesthesia, 0.5-1 mg atropine and 1.5-2.5 mg Prostigmin
are used for reversal of muscular relaxation.

After extubation and oxygenation, the patients are
placed in a recovery room or an inpatient room, depend-
ing on the type of surgical intervention. Over the first 24
hours after surgery, vital signs are monitored postopera-
tively: blood pressure, heart rate, respiratory rate. Ketorolac
is given every six hours (for pain on the visual analogue
scale [VAS] up to 5), tramadol 50-100 mg (for pain VAS
over 5), or combination of ketorolac and tramadol is used
for postoperative analgesia. The anesthesiologist assessed
PONV in the fifth minute, 15th minute, first hour, fourth
hour, hour, 12th hour, and 24th hour. To assess nausea,
which is a subjective category, VAS was used, on which
each postoperative patient assessed individually the in-
tensity of nausea on a scale of 0-100, where 0 stands for
total absence of nausea, and 100 the most intensive pos-
sible nausea. The seriousness of postoperative vomiting,
expressed as the number of emetic episodes was evaluated
as follows: 0 — without vomiting; 1 - medium serious (up
to four episodes) and 2 serious (more than four episodes).

According to the anesthesiologist’s personal decision,
for PONV prevention, the combination dexasone and
metoclopramide was administered to patients. The patients
received dexamethasone intravenously at the dose of 4 mg
after induction to general anesthesia, and a 10 mg ampoule
of metoclopramide 15 minutes before the end of the surgi-
cal intervention, or 1 mg IV granisetron in monotherapy
15 minutes before the end of the surgical intervention.

The sample size was calculated based on data obtained
from earlier studies [13]. The study sample was calculated
taking alpha as 0.05 and power of the study of 0.8 for Stu-
dent’s t-test (two independent samples), comparing the
groups, according to statistical program G*Power 3 (Hein-
rich Heine University, Diisseldorf, Germany). Based on
the assumption requiring the largest sample, that is, the
expected least difference in examined parameters between
the two groups of patients, the total number of 32 patients
per group was determined, or a total of 64 patients. Such a
study sample assumes establishing a statistically significant
difference (Student’s t-test for two independent samples or
Mann-Whitney test) between the two groups of patients
with power of the study > 80%.

Variables

1. Independent variables: administration of dexamethasone
and metoclopramide, or granisetron.

2. Dependent variables: PONV.

3. Confounding variables: the patients age, ASA score, the
patient’s nutritive status, simultaneous administration
of medications potentiating the effects of antiemetics,
smoker status, migraine.
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Statistical analysis

Statistical data analysis encompassed methods of descrip-
tive statistics. Absolute and relative numbers (%) were
used, as well as central tendency measures (arithmetic
mean, median) and dispersion measures (standard de-
viation, interquartile range). Parametric Student’s t-test
for two independent samples or its non-parametric alter-
native - Mann-Whitney test, was used for determining
significance of difference in continuous variables, and dif-
ference between category features was examined by x? test
or Fisher’s test of exact probability in situations where the
frequency of individual categories is a linear trend. The
probability level lower than 0.05 will be used for rejecting
the null hypothesis. Commercial program package SPSS
version 20 (IBM, Armonk, NY, USA) was used for process-
ing the obtained results.

RESULTS

Three patients were excluded during the study due to con-
version. The mean value of patients’ age with combined
therapy and monotherapy does not show statistically signifi-
cant difference. All the other patient’s demographic charac-
teristics are shown in Table 3. Both groups of patients are ho-
mogenous and show statistically significant difference only
in the characteristics length of smoker status and maximum
intra-abdominal pressure during the surgical intervention.

The total incidence of postoperative nausea in the fifth,
15th, and 60th postoperative minute was 15.6%, 18.7%,
and 18.7%, respectively, and in the fourth, eighth, 12th,
and 24th postoperative hour it was 12.5%, 7.8%, 10.9%,
and 6.2%. Incidence of postoperative nausea across groups
is shown in Table 4. The incidence of postoperative vomit-
ing in the fifth, 15th, and 60th postoperative minute was
1.6%, 4.7%, and 4.7% and in the fourth, eighth, 12th, and
24th postoperative hour it was 1.6%, 3.2%, 1.6 and 1.6%.
The incidence of postoperative vomiting across groups is
shown in Table 5.

We found difference in the occurrence and degree of
PON between two groups of patients, but it is not statisti-
cally significant (Figure 1). The degree of postoperative
nausea has maximum value in the first hour, followed by
a decline in the degree of postoperative nausea until the
fourth hour, when recurring slight increase is observed
(Figure 2). The patients who had had kinetosis in earlier
anamnesis show statistical difference in the occurrence of
PON in the first eight hours after the surgery (Figure 3).

The degree of postoperative analgesia was monitored by
visual analogue scale (VAS). The strongest pain occurred
in the 30" minute, and then the VAS value declined as the
time passed (Figure 4).

When three groups of patients (non-steroidal anti-
inflammatory drugs [NSAID], opioids, and NSAID with
opioids) are compared depending on which type of anal-
gesia they received postoperatively, there is a statistically
significant difference in PON in the fourth hour after
surgery. (Table 6) (Showing the degree of PON assessed
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Table 3. Demographic characteristics of patients

Parameters n [%] n [%] p
Number of patients 32[50] 32[50]
Age structure 39.50+12.1 36.38+8.9 0.514
ASA| 15 [46.9] 18[56.2] 0.617
ASA Il 17 [53.19] 14 [43.8] 0.617
BM [kq] 66.78 +9.78 63.13 +10.51 0.076
BH [cm] 166.96 + 4.64 166.53 + 8.00 0.79
BMI [kg/m?] 239+3.24 22.7£341 0.131
. . Yes 6[18.8] 7[21.9]
Kinetosis > 0.05
No 26 [81.2] 25[78.1]
I Yes 8[25] 5[15.6]
Migraine > 0.05
No 24 [75] 27 [84.4]
. Yes 4[12.5] 6[18.8]
Earlier PONV > 0.05
No 28 [87.5] 26[81.3]
Yes 91[28.1] 18[56.3]
Smoker status 0.043
No 23[71.9] 14 [43.8]
) Yes 5[15.6] 3[94]
Earlier HT 0.708
No 27 [84.4] 29[90.6]
Yes 4125 2[6.3
Thyroid gland disease (12.5] [6.3) 0.668
No 28 [87.5] 30[93.8]
Apfel score 1.97 £0.822 2.25+0.88 0.184
The last dose of opioids 26.78 +12.8 26.63 +13.61 0.908
Total amount of fentanyl [ug] 226 +70.6 225+71.1 0.908
Total amount of esmeron 39.5+13.0 39.72+£15.76 0.902
Duration of pneumoperitoneum 36.7 £24.5 36.9 £26.0 0.861
Maximum IAP (mmHG) 13.25+£1.6 1403+ 1.6 0.049
NSAID 21[65.6] 23[71.9] 0.565
Postopgratwe Opioids 1[3.1] 01[0] 0.465
analgesia
NSAID + opioids 10[31.3] 9[28.1] 0.683

n - number of patients; ASA - asa classification for assessment of risk of surgical intervention; BM - body mass; BH — height; BMI - body mass index; PONV —
postoperative nausea and vomiting; HT — hypertension; Apfel score — score for preoperative assessment of risk of PON; IAP — intra abdominal pressure; NSAID —

non-steroidal anti-inflammatory drugs; OPIOIDS - opioid analgesics

Table 4. Incidence of nausea across groups

Groups PON 5 PON 15 PON 60 PON 4 PON 8 PON 12 PON 24
Combination 12.5% 15.7% 12.5% 9.4% 6.3% 9.4% 9.4%
Monotherapy 18.75% 18.75% 25% 15.7% 9.4% 12.5% 3.2%

PON - postoperative nausea

Table 5. Incidence of vomiting across groups DISCUSSION
Groups POV5 | POV15|POVED | POV4 |POVS | POV12| POV 24
Combination | 3.2% | 6.3% | 0% | 0% | 3.2% | 3.2% | 3.2% Contemporary literature points to the fact that female sex
Combination| 0% | 3.2% | 9.4% | 3.2% | 32% | 0% | 0% possesses a strong predictive factor for the occurrence of

POV - postoperative vomiting

Table 6. Presentation of the mean value of postoperative nausea in
the fourth hour in relation to the administered analgesic postopera-

tive therapy
Mean value of _ |NSAID| opioids | M2AIRandiE
postoperative nausea in opioids
the fourth hour 136 40 5.26 0.002

NSAID - non-steroidal anti-inflammatory drugs

by VAS scale 1-100 in patients in terms of analgesia that
they received regardless of which group of patients they

belonged to).

In our study, there is a statistically significant correla-
tion between the intensity of postoperative pain and degree

of postoperative nausea (Table 7).
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PONV [14], and a high incidence of PON and POV is
expected. In addition to sex, the type of surgical interven-
tion in terms of gynecological laparoscopic surgery also
influences the highly expected incidence of PONV, up to
80% [3]. For ethical reasons, this study did not include a
control group that would receive a placebo, and the total
incidence of PON and POV remains only at prediction
level. The total expected incidence of PON calculated by
a simplified Apfel score was about 40% [6]. In our study,
the total incidence of PON amounts to 12.7%, incidence of
PON in the group receiving combined therapy was 10.74%,
and in the group receiving monotherapy, it was 14.75%. As
in can be concluded, therapy administered to both groups
was effective in terms of reduced PON in comparison to
the expected levels. Although the incidence was 4% lower
in the group of patients receiving combined therapy, there
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Table 7. Correlation of PON depending on pain intensity
VAS VAS VAS VAS VAS
5 minutes 30 minutes 60 minutes 6 hours 24 hours
Pearson correlation 0.412" 0.391 0.190 0.088 0.053
PON 5 minutes Sig. (2-tailed) 0.001 0.001 0.133 0.490 0.676
n 64 64 64 64 64
Pearson correlation 0.421" 0.443" 0.085 0.302" 0.281"
PON 15 minutes Sig. (2-tailed) 0.001 0.000 0.506 0.015 0.025
n 64 64 64 64 64
Pearson correlation -0.045 -0.043 0.346" 0.223 0.280"
PON 60 minutes Sig. (2-tailed) 0.726 0.739 0.005 0.076 0.025
n 64 64 64 64 64
Pearson correlation 0.097 0.207 0.095 -0.015 0.058
PON 4 hours Sig. (2-tailed) 0.444 0.101 0.454 0.908 0.647
n 64 64 64 64 64
Pearson correlation 0.141 0.200 0.125 -0.003 -0.008
PON 8 hours Sig. (2-tailed) 0.265 0.113 0.324 0.980 0.949
n 64 64 64 64 64
Pearson correlation -0.058 0.067 0.013 0.232 0.226
PON 12 hours Sig. (2-tailed) 0.648 0.601 0.919 0.065 0.072
n 64 64 64 64 64
Pearson correlation -0.049 0.017 0.063 0.286" 0.282"
PON 24 hours Sig. (2-tailed) 0.701 0.891 0.621 0.022 0.024
n 64 64 64 64 64
VAS - visual analogue scale; PON - postoperative nausea;
**correlation is significant at the 0.01 level (2-tailed);
*correlation is significant at the 0.05 level (2-tailed)
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Figure 1. Difference in the degree of postoperative nausea

Figure 2. Postoperative nausea as a subjective category was measured
by visual analogue scale
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Figure 3. Presentation of the degree of nausea in patients who had

had kinetosis
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Figure 4. Postoperative pain was measured by visual analogue scale
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is no statistical significance either in the incidence or in
the level of nausea between patients of the two groups.

In terms of demographic characteristics, preoperative and
intraoperative anesthesiological intervention was homog-
enous without statistically significant difference, except for
the smoker status length before surgery and intra-abdominal
pressure value during the creation of pneumoperitoneum.
This is significant information, because both of these char-
acteristics are listed in literature as predictive factors in the
occurrence of PONV. Non-smoker status is known in litera-
ture as an independent predictor of occurrence of PONV
[6]. Over the past 15 years, research has proven that non-
smoker status reduces the likelihood of PONV by 34%. One
of the possible explanations for protective action of smok-
ing is the induction of enzyme CyP450, facilitating faster
breakdown of medications used in anesthesia [15]. In our
study, a statistically significantly higher number of smokers
was in the group receiving monotherapy — 56.3%, compared
to the group receiving combined therapy — 28.1%, so that
non-smoking status did not feature as a predictive factor of
PONV. Explanation for this result should perhaps be sought
in the fact that, in our study, we regarded former smokers
as non-smokers, or in the efficiency of combined therapy
that might be even more superior if the groups of patients
in this segment had been homogenous.

The intra-abdominal pressure values during laparo-
scopic surgery were statistically significantly higher in
the monotherapy group, which corresponds to the fact
that the incidence of vomiting was higher in this group
of patients. Cohen et al. [16] proved that, in addition to
ophthalmological, gynecological, and laparoscopic inter-
ventions, surgical interventions also have a high incidence
of PONV. Two observational studies point to the fact that
intra-abdominal surgery has a higher incidence of PONV
than other surgeries. In their study, identified the patho-
physiological and pharmacological role of visceral innerva-
tion on the emetic reflex [17, 18].

The positive anamnesis in terms of anamnestic data
about prior kinetosis is one of the most commonly listed
risk factors for PONV. Kinetosis is a relatively common
disorder affecting about 33% of population transported
by various means of transport [19].

In our study, the patient who had had the anamnestic
data about prior kinetosis had significantly higher values
of PONV in the first eight hours after the surgical interven-
tion compared to the patients who had not had anamnestic
data about prior kinetosis.

PONYV is normally monitored during the first 24 hours;
PON and POV in the first four hours are defined as the
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so-called early PONV, and in the later period of 4-24 hours
as late or delayed PONV [21]. In our study, the mean value
of PONV during the first four hours after surgery was sig-
nificantly higher than in the later period. After the 8" hour,
up to the 12" hour there was a slight increase in the mean
value of PON.

The highest incidence of PON was in the 60th minute in
patients treated by monotherapy, as high as 25%, whereas
the highest incidence in the group in combined therapy
occurs in the 15th postoperative minute, amounting to
15.7%. As regards POV, the highest incidence corresponds
to PONYV, so that in the group, receiving monotherapy it
was in the 60th postoperative minute and amounted to
9.4%, and in the group in combined therapy, the incidence
of POV was the highest in the 15th minute and was 6.3%.

Our study clearly showed a correlation between pain
and PON, especially in early postoperative period. Data
analysis produced results showing a statistically significant
difference in the mean value of PON in the fourth hour in
patients who received NSAID and opioids, as well as com-
bination of these (p = 0.002) , for postoperative analgesia
(Table 6). Earlier studies had proved that the administra-
tion of opioids in postoperative analgesia, regardless of
administration route, in the first 24 hours have nausea and
vomiting as adverse effects [22]. Only descriptive statistical
analysis was used in the study.

CONCLUSION

As a common complication in patients undergoing gy-
necological laparoscopic surgical interventions, PONV
requires administration of antiemetics for prevention of
complications that can be associated with the occurrence of
PONV in postoperative period. Our study has proved that
the effect of combination of dexasone and metoclopramide
is not inferior compared to the effect of monotherapy with
granisetron. From the clinical aspect, this information is
significant because the cost of combined therapy is signifi-
cantly lower than the cost of monotherapy.
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Mopehere epuKracHOCTU KOMBUHALMje fEeKCa30Ha U METOKNONPaMKAA Ca
MOHOTEPan1jom rpaHUCETPOHOM Y NPEBEHLMjU NOCTONEePaTUBHE MyYHUHE U

nospahara

bojaH baru', Teogopa baru', fanven baru', Knapa Tyuuh-Hemet', Mupcag MarbaHoBuh', HeseHa Kanesuh?, JburbaHa [Bo3aeHoBuh’

'Onwra 6onHuLa Cybotuua, Cybotuua, Cpbuja;
2KnuHnukn ueHtap Cpbuje, beorpag, Cpbuja;
*KnuHuukn uenTap BojsoguHe, Hosu Cag, Cpbuja

CAXETAK

YBoa/Lum MoctonepatriBHa MyyHMHa 1 noBpahane (MOMIT)
jenHa je op Hajuewhyx noctonepaTBHKUX KoMMMKauwja. AH-
uvaeHumja NMOMI kog opgpacne nonynauuje je 20-30%, a Moxe
na byne 1 1o 80% y nonynawumjy ca NoBULLEHM PU3NKOM, Kao
LUTO Cy MMHEKOJOLLKE 1 NanapoCKONCcKe onepauuje.

Linrb oBe cTynuje je nopeherbe epurkacHOCT KOMOUHOBaHe y
OfHOCY Ha MoHoTepanujy y npeseHuuju NMOMI Kof ruHeko-
NOLLKMX W TaNapOCKOMNCKMNX onepauuja.

MeTtope CnpoBefeHa je oncepBaLMOHa NPOCMEKTUBHA KO-
XOPTHa CTyAMja Ha Y30pKy of 64 6onecHuue (32 6onecHnue
1o rpynu) onepaTmeHO nedyeHe y Cry>6u 3a ruHeKonorujy u
akywepcTeo OnwTe 60nHuLe y CyboTuLK, y neprogy jaHyap—
mapT 2017. HagnexHu aHecTe3nonor je 3a npeseHuwnjy NMOMII
y CKJlagy ca MpoTOKOJIOM 1aBao 6onecHrLamMa KoMOrHaumjy
[eKca3oHa 1 MeToKIonpammaa Uan rpaHUCeTPOH Y MOHOTepa-
nuju. 3a cTaTMcTUKy obpagy AobujeHnx pesyntaTta KopuwheH
je KomepupjanHu NporpamMmckm naket SPSS, Bep3uja 20.

DOI: https://doi.org/10.2298/SARH180319073B

Pesyntatu [lemorpadcke kapakTtepuctuke 6onecHuua cy xo-
MOreHe 1 CTaTUCTUYKI 3HauajHy pasnnKy nokasyjy camo y Ka-
paKTepucTKama ByKMHa NyLIayKor CTaTyca U MakCMManHoOM
VHTPaabAoMMHaNHOM NPUTUCKY TOKOM OrepaTUBHOT 3aXBaTa.
YKynHa UHLVAEHUMja noCcTonepaTMBHE MyYHUHE y neTom, 15.
1 60. MUHYTY Nnocie onepauuje 6una je 15,6%, 17,2% u 18,7%,
a 'y YeTBPTOM, OCMOM, 12. 1 24. caTy nocre onepauuje 6una je
12,5%, 7,8%, 10,9% 1 6,2%. lHunaeHumja noctonepaTuBHOr
nospahatba y netom, 15. 1 60. MHYTY nocnie onepatuje una
je 1,6%, 4,7% n 4,7%, a y 4yeTBpTOM, OCMOM, 12. 1 24. caTy nocne
onepauuje 6una je 1,6%, 3,2%, 1,6% u 1,6%.

3aksbyyak Y ncTpaxusatby CMO foKa3anu Aa edekat Komou-
Halwje feKca3oHa 1 MeToKIonpamuaa Huje cnabujy y ogHocy
Ha epekaT MOHOTEpanuje rpaHNCETPOHOM.

KrbyuHe peum: noctonepaTneHa; My4HvHa; nospahatse
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SUMMARY

Introduction/Objective Hair transplantation is one of the fastest evolving procedures in aesthetic surgery
and is accompanied by continuous improvement of new techniques. Hairline planning is one of the most
important steps in hair transplantation. The shape of the hair also varies depending on the variation of
facial shape so it is very important when determining hair direction and making holes for future grafts.
Methods We used ordinary 18 gauge injection needles whose number was the same as the number of
micrographs we planned for transplantation.

Needles are administered in pile growth direction and angle, starting from the first row, and then pro-
ceeding to the second one and so on, until we insert all prepared needles. We insert them one in front
of the other with a precision ease for future follicles.

Results In all 56 patients, we obtained natural hair growth. Inserting the needles reduced bleeding and
the average time of the operation was three hours. The success of grafting was 95%. We only had one
infection in one patient. Hair growth corresponded to the needle insertion. After a year of transplantation
at the last control, the patient’s satisfaction was 100%.

Conclusion By using the same number of needles as the number of grafts we reduced operating time,
we had a better determination of the direction of hair growth, we can prevent follicular extraction that

can be caused by new needle insertion, and this technique achieved a good aesthetic result.
Keywords: hair transplantation; follicular unit extraction; follicular unit transplantation

INTRODUCTION

Hair transplantation has been one of the fast-
est evolving procedures in aesthetic surgery in
the last 20 years, and has been accompanied by
continuous improvement of new techniques.
Recent advances in technology and the concept
of the use of follicles of individual grafts have
made this procedure reach a new height [1, 2].
Not surprisingly, the ability to get very natu-
ral results by these techniques has encouraged
a large number of bald men and sometimes
women to opt for this surgical solution [3, 4].

Hair loss is usually accompanied by various
psychological problems, such as lack of confi-
dence, depression etc. Hair loss and baldness
in men usually begins between the age of 20
and 40. Genetics is the most important fac-
tor causing baldness. It is the most common
cause of hair loss and it is autosomal dominant
inheritance. Like most tissues, hair is subject
to constant renewal through life. Follicles are
periodically replaced by new ones.

The total number of scalp hair in human be-
ings is usually 100,000. Approximately 40-100
hairs per day drop; this rate increases at the end
of summer and in early autumn, and is reduced
at the end of winter and in early spring, due to
the effects of temperature change. We used the
seven phases of Norwood baldness classification

[5, 6, 7]. Hair transplantation depends on the
hair density and the dominance of the hair fol-
licles of the donor region in androgenic alopecia.

Individual hair grafts are used to create
natural hair. Two techniques are most com-
monly used today: follicular unit extraction
(FUE) is a hair transplantation technique that
uses small pinches (0.8-1 mm in diameter) to
extract the follicular units and follicular unit
transplantation (FUT) is a technique based on
harvesting the follicular unit from a strip of tis-
sue [2, 8-13].

During the last ten years, many authors have
dealt with these two techniques and the way of
harvesting follicular units from the donor re-
gion. However, a small number of authors have
dealt with the method of making holes in the
recipient region and determining the direction
of future hair [2, 4, 14-17].

Hairline planning is one of the most impor-
tant steps in hair transplantation [7, 8, 18]. The
shape of hair also varies depending on the vari-
ation of facial shape so that determining hair
direction and making holes for future grafts is
very important [19, 20].

Hair transplantation can be accomplished
by making holes for micrografts in the re-
cipient region with incisional devices: punch
graft instrument, 64 blade on a round beaver
handle, 15 blade on a conventional scalpel han-
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Figure 1. Needles are inserted in the direction of hair growth.

Jovanovi¢ M. et al.

Figure 2. Patient before surgery with scaly hair in the frontal region

Figure 3. The same patient 10 months after
transplantation

dle, laser or Chois single-hair implantation [7, 21, 22, 23]
needle and so on. There are two problems associated with
these methods: one is bleeding, and the other is wrong
determination of the direction of future hair growth.

We have solved this problem by using ordinary 18 gauge
injection needles whose number was the same as the num-
ber of hair micrographs we planned for transplantation.

METHODS

The transplantation was performed in 56 patients (of
which 49 male and seven female). The patient was asked
to shampoo his head with Betadine the day before and the
morning before surgery. After removing donor strip with
number 10 blade from occipital donor area, we prepared
mini and micrografts. It is very important that during the
excision of the donor skin area that the scalpel blades stay
parallel with the hair direction so that the hair of the root
is not damaged [12, 13, 22].

The recipient area was injected with prepared solution
(160 ml Ringer lactate, 1 ml epinephrine, and 40 ml 2%
xylocaine). Fifteen minutes after injecting the solution and
making a plan for the distribution of grafts, we inserted
needles (18 gauge), the number of which is the same as the
planned number of hair micrografts, covering the whole
recipient region (Figure 1).

Needles are administered in pile’s growth direction and
angle, starting from the first row, and then proceeding to

‘ DOI: https://doi.org/10.2298/SARH190319039J

Figure 4. Patient before surgery

Figure 5. The same patient seven months
after surgery

the second one and so on, until we inserted all prepared
needles. We inserted them one in front of the other with
a precision ease for future follicles.

When all the needles are inserted, we started with trans-
plantation working backwards, removing needles and plac-
ing mini and micrografts into every slit.

This study was done in accord with standards of the
institutional Committee on Ethics.

RESULTS

In all 56 patients, we obtained natural hair growth (Figure
2 and Figure 3). Inserting the needles reduced bleeding and
the average operation time took three hours. The success
of grafting was 95%. We only had one case of infection in
one patient. Hair growth corresponded to the direction
of needle insertion (Figure 4 and Figure 5). A year after
transplantation at the follow-up, the patient’s satisfaction
was 100%.

DISCUSSION

By injecting donor and recipient areas with prepared so-
lution, we prevented bleeding. If it does happen in some
slits, it can be stopped with a simple finger pressure for
1-2 minutes.
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Determination of follicular direction and preparation of micrograft holes for hair transplantation

By using the same number of needles as the number of
grafts, we can easily determine and control the direction
of hair growth. With this method, there is no dropping of
hair grafts caused by hematoma and pressure caused by
needle insertion [24, 25, 26].

We think that this method is better than the use of lasers
for making holes because CO, laser causes micro necrosis.
In other methods, punch methods for example, it is more
difficult to control the bleeding [12, 13, 16].
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CONCLUSION

By using the same number of needles as the number of
grafts, we reduce operating time, we have a better deter-
mination of the direction of hair growth, we can prevent
follicular extraction that can be caused by new needle in-
sertion, and this technique achieves a good aesthetic result.

Conflict of interest: None declared.

20.

21.

22.

23.

24.

25.

26.

Navarro RM, Pino A, Martinez-Andres A, Molina C, Martinez AM,
Martinez N, et al. The effect of plasma rich in growth factors
combined with follicular unit extraction surgery for the treatment
of hair loss: A pilot study. J Cosmet Dermatol. 2018; 17(5):862-73.
Ahmad M. A new practical classification for spatial distribution
and morphology of human hair: Ahmad’s LGMA classification. J
Cosmet Dermatol. 2018; 17(5):881-4.

Saxena K, Savant SS. Body to Scalp: Evolving Trends in Body Hair
Transplantation. Indian Dermatol Online J. 2017; 8(3):167-75.
Jiménez-Acosta F, Ponce-Rodriguez I. Follicular Unit Extraction
for Hair Transplantation: An Update. Actas Dermosifiliogr. 2017;
108(6):532-7.

Park JH, You SH. Pretrimmed versus Direct Nonshaven Follicular
Unit Extraction. Plast Reconstr Surg Glob Open. 2017; 5(3):1261-5.
Gharwade CR. Innovative modified hair follicle harvesting
technique with reverse rake scalp elevator for lower occipital
donor area in follicular unit extraction hair transplantation. Indian
J Plast Surg. 2016; 49(3):390-6.

Umar S. Body Hair Transplant by Follicular Unit Extraction: My
Experience With 122 Patients. Aesthet Surg J. 2016; 36(10):1101-10.
Zontos G, Williams KL Jr, Nikiforidis G. Minimizing injury to the
donor area in follicular unit extraction (FUE) harvesting. J Cosmet
Dermatol. 2017; 16(1):61-9.

Bernstein RM, Wolfeld MB. Robotic Follicular Unit Graft Selection.
Dermatol Surg. 2016; 42(6):710-4.

Kim DY, Choi JP, Hwang YJ, Kim HS. Hidden Transection of
Follicular Unit Extraction in Donor Site. Dermatol Surg. 2016;
42(4):485-8.

Mansur AT, Demirci GT, Uzunismail MA, Yildiz S. A rare
complication of follicular hair unit extraction: Kaposi's
varicelliform eruption. Dermatol Pract Concept. 2016; 6(1):15-7.
Williams KL Jr, Gupta AK, Schultz H. Ergonomics in hair restoration
surgeons. J Cosmet Dermatol. 2016; 15(1):66-71.

Umar S. Use of nape and peri-auricular hair by follicular unit
extraction to create soft hairlines and temples: my experience
with 128 patients. Aesthet Surg J. 2015; 35(8):903-9.

www.srpskiarhiv.rs



442

Jovanovi¢ M. et al.

OapehuBatbe npasua GonmMKyna U npunpematbe pyna 3a MUKporpadToBakbe Koa

TPaHCNNaHTauuje Koce

MunaH JosaHosuh'?, brsbaHa heptuh', Jlykac Pacynuh??

'KnuHunukn uentap Cpbuje, KnuHmka 3a oNeKkoTuHe, MNacTUyHy 1 PEKOHCTPYKTUBHY Xupyprijy, beorpag, Cpbuja;

Ynusepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

*Knunnukn yeHTap Cpbuje, KnuHuka 3a Heypoxupyprujy, beorpag, Cpbuja

CAXETAK

YBog/Uunm TpaHcnnaHTaumja Koce je jeaHa of Hajope eBo-
nyvpajyhux npoueaypa y ecTeTckoj Xupypruju n npaheHa je
CTanHUM No6osblUakemM HOBYX TEXHNKA. [naHupatbe nuHuje
KOce je jeAaH o HajBaXkHWjMX KOpaKa Yy TpaHCnIaHTaLuumju Koce.
061K Koce Takohe Bapupa y 3aBMCHOCTU Of BapujaLuje 06-
NKa L, Tako fa je ogpehrBame NpaBLa Koce 1 NpaBrbetbe
pyna 3a 6yayhe rpadToBe Bpfo BaXKHO.

MeTtope Kopuctvnu cmo obryHe nHjekumoHe urne npomuna 18
gauge, unjm je 6poj 6ro ncTu ca 6pojem MrKporpadToBa Koce
Kojv CMO MnaHuMpanu 3a TpaHcnnaHTauujy. rme cvmo ybaganm
TaKo Aa npate MpaBaL 11 yrao pacTa Anake y AaToj peLynujeHT-
HOj peruju, nonasehn og NpBor pepa, Ka Apyrom, Tpehem 1 Tako
Jarbe, [OK HUCMO Niacmpani cBe npunpemsbeHe vrne. Mnacu-
panu cmo 1x jefHy ncnpep apyre ca npeursHom nakohom 3a
6ynyhe ponmkyne.

DOI: https://doi.org/10.2298/SARH190319039)

Pesyntatu Kop cBMx 56 nmauujeHata cMo go6vnv npupomaH
pacT Koce. Y6aaarbeM nrana CMam v CMO KpBapehse 1 npocey-
HO Bpeme came orepaLuje 3a TpU caTa. YCnewHocT npumatba
rpadToBa je 610 95%. IHdpeKLrjy cMO MManu camo Kop jefHor
naumjeHTa. PacT koce ogroBapao je npasLy ybagara urana. Ha
nocnefHb0j KOHTPOW, MOCe roAnHY AaHa of TPaHCNNaHTaumje,
3afl0BO/bCTBO NaLujeHata je 6vno 100%.

3akmyuak Kopuwherem nctor 6poja nrana ca 6pojem rpad-
TOBA KOCe CMatbyjemMo ornepaLmoHo Bpeme, 6osbe oapehyje-
MO MpaBaL, pacta Koce, MOXXeMO CpeunTyt GONnKynapHy eK-
CTpaKLujy Koja Moxe 61TK n3a3BaHa HeKUM HOBUM y6o10M
Urne 1 0BOM TEXHNKOM NOCTUXEMO fAobap ecTeTcKy pe3ynTat
1 CMatbyjeMo omnepaLMoHO Bpeme.

KrbyuHe peun: TpaHcniaHTaLwja Koce; eKcTpakumja Gonmnky-
NapHe jeanHuLE; TpaHCNIaHTauwmja GonuKynapHe jeguHnLe
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SUMMARY

Introduction/Objective Global surveillance systems use different clinical case definitions of pertussis.
The aim of this study was to identify sign and symptom combinations with best relation with laboratory-
confirmed pertussis.

Methods A one-year prospective observational study, proposed by the Global Pertussis Initiative (GPI)
for three age groups (0-3 months, four months to nine years, and > 10 years) was performed in Novi
Sad to evaluate the performance of the clinical case definition of pertussis. Laboratory confirmation of B.
pertussis infection was obtained using the DNA polymerase chain reaction (PCR) or ELISA serology tests.
Results From October 1, 2013 to September 30, 2014, 103 (32.3%) out of 319 participants with suspected
pertussis had laboratory-confirmed pertussis. Combined whooping, post-tussive emesis, and worsening
of symptoms at night was the best predictor of pertussis in outpatients aged four months to nine years
(positive likelihood ratio (LR+) 11.6), while among inpatients of the same age group it was apnoea (LR+
13.5). The LR+ in outpatients aged >10 years for combinations of apnoea and post-tussive emesis, or a
combination of whooping and sweating episodes between paroxysms and post-tussive emesis was 16.8,
while among in-patients LR+ was < 2.3 for all combinations in the same age group.

Conclusions The GPI case definitions for pertussis are good predictors for laboratory-confirmed pertussis

and are useful for the purpose of pertussis surveillance.
Keywords: pertussis (whooping cough); Global Pertussis Initiative; case definition; surveillance

INTRODUCTION

Pertussis remains an important cause of mor-
bidity and mortality among infants and chil-
dren, even in countries with high vaccination
coverage rates. The World Health Organiza-
tion (WHO) estimates that 50 million cases
and 300,000 deaths occur every year because
of pertussis, and case-fatality rates of pertus-
sis in developing countries are estimated to be
as high as 4% in infants [1]. Consequently, es-
tablishing a reliable diagnosis of pertussis has
become increasingly important [2, 3].
Because of the heterogeneity in clinical
manifestations of pertussis, lack of general
availability of laboratory confirmation of the
disease, mixed infections, and a low index of
suspicion among many physicians, pertussis
is under-recognized worldwide. In addition,
the absence of a sensitive clinical case defini-
tion of pertussis has contributed to missed or
misdiagnosed pertussis cases [4, 5, 6].
Existing clinical case definitions of pertussis
are based on clinical presentation in infants and
children, but they are also used for adolescents
and adults who may manifest distinct signs and
symptoms. Therefore, in an effort to improve
the diagnosis of pertussis, the Global Pertussis

Initiative (GPI) proposed an algorithm based on
the most common signs and symptoms of per-
tussis for three age groups, i.e. 0-3 months, four
months to nine years, and > 10 years old [7].

Until 2012, the epidemiology of pertussis in
Novi Sad has not been described well, when an
improved surveillance method for pertussis was
introduced following the GPI recommenda-
tions [7]. We then determined that pertussis
was widespread in our population, affecting
patients of any age [8, 9].

The aim of this study was to determine the
most predictive signs and symptoms of pertus-
sis, and to evaluate the diagnostic performance
of certain combinations of signs and symptoms
based on the case definitions of pertussis pro-
posed by the GPL

METHODS

Study design, specimen collection, and
laboratory testing

The recruitment period was from October 1,
2013 to September 30, 2014 (52 weeks). Ac-
cording to the GPI, methods have previously
been described in detail [7, 9]. Briefly, we
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simultaneously conducted prospective surveillance at both
primary (outpatients) and tertiary (inpatients) health care
levels in the city of Novi Sad. Participants were identified
and sampled by the physicians in the two health care levels
as a part of their daily routine. Hospital surveillance for
the entire Novi Sad area (341,624 inhabitants) was con-
ducted in two inpatient facilities: pulmonology clinic of
the Institute of Child and Youth Health Care of Vojvodina
(pediatric inpatient facility) and the Institute of Pulmo-
nary Diseases of Vojvodina (adult inpatient facility). We
only included patients who fulfilled one or more criteria of
clinical case definitions for three age groups (0-3 months,
four months to nine years, and > 10 years old) [7].

Patient data collection, sampling, and transport of pa-
tient material, as well as the laboratory testing of samples
and interpretation of results was performed according to
the previously used methodology [7, 9].

We classified participants as “fully vaccinated” accord-
ing to their age, “partly vaccinated” (cases who had re-
ceived > 1 but not all the vaccinations required for their
age), and “unvaccinated” Due to waning immunity after
vaccination against pertussis, only vaccination status for
participants < 18 years was recorded. All participants aged
> 18 years were considered as participants with an un-
known vaccination status.

Verbal informed consent was obtained from patients
before swab taking in accordance with national regula-
tions and written consent from parents or guardians was
obtained.

Statistical analysis

Because we registered only five laboratory-confirmed per-
tussis cases in infants aged 0-3 months, we did not perform
a validation of certain sings and symptoms in this age group.
A two-tailed P value p < 0.05 was considered to indicate
statistical significance for all statistical tests. Data analysis
was performed using the SPSS for Windows, version 22.0
software (IBM Corp. NY, USA) and MedCalc for Windows,
version 12.3.0 (MedCalc Software, Mariakerke, Belgium).

RESULTS

During the study period, 319 participants with suspected
pertussis were enrolled, and 103 (32.3%) had laboratory-
confirmed pertussis by PCR or serology. Among the lab-
oratory-confirmed cases, 29, 71, and three patients were
positive by PCR and the enzyme-linked immunosorbent
assay (ELISA) respectively. B. parapertussis or B. bronchi-
septica infections were not detected. No participant with
suspected pertussis had been vaccinated against pertussis
during the 12 months before inclusion into the study, and
there were no deaths. Patients with laboratory-confirmed
pertussis were younger than those without laboratory con-
firmation (p = 0.030), and the proportion of pertussis was
higher among hospitalized patients compared to outpa-
tients (p < 0.001), and higher among “unvaccinated” and
“partly vaccinated” children compared to those where “ful-

‘ DOI: https://doi.org/10.2298/SARH180413022R
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ly vaccinated,” although the difference was not significant
(OR 1.87,95% CI 0.97-3.60, p = 0.062) (data not shown).

Pertussis was confirmed in 31.3% (5/16), 27.4%
(34/124) and 35.8% (64/179) in individuals 0-3 months,
four months to nine years, and > 10 years old, respectively.

In infants 0-3 months of age, the mandatory signs and
symptoms (MSS) in combination with pneumonia (OR
6.75, 95% CI 0.64-71.18) and close exposure to a person
with a prolonged afebrile cough illness (contact) (OR 2.50,
CI 0.12-50.45) had a strong association with pertussis,
but due to a limited number of participants, differences
between positive and negative cases were not statistically
significant (p > 0.05).

In the four months to nine years and > 10 years age
groups, the MSS accompanied by whoop or apnoea or
post-tussive emesis or worsening of the symptoms at night
were significantly associated with having a laboratory-con-
firmed pertussis (p < 0.05). Among the participants aged
four months - nine years, only combination of MSS and
pneumonia was not associated with pertussis, and in the
> 10 years age group, only MSS accompanied by sweat-
ing episodes between paroxysms was not a predictor of
laboratory-confirmed pertussis (p > 0.05) (Table 1).

The diagnostic performance of the selected sign and
symptom combinations for pertussis in the participants
aged four months to nine years is shown in Table 2 and
for those > 10 years in Table 3.

Among the outpatients, the MSS of pertussis in the
age group from four months—nine years accompanied by
whoop, post-tussive emesis and worsening symptoms at
night had the highest diagnostic value of laboratory-con-
firmed pertussis (LR+ 11.6, 95% CI 2.6-51.8). A combina-
tion of the MSS and apnoea was the strongest predictor of
pertussis among inpatients (LR+ 13.5, 95% CI 1.8-99.6).
When stratified by the surveillance sites, the MSS along
with apnoea was significantly more sensitive in the hospital
than in the sentinel sites (42.1% vs. 6.7%, p = 0.022). The
MSS in combination with post-tussive emesis or accompa-
nied by post-tussive emesis and contact were significantly
more specific among the outpatients than in the inpatients
(77.6% vs. 43.8%, p = 0.001 and 100% vs. 90.6%, p = 0.018,
respectively).

According to the values of LR+ for participants aged >
10 years, among the inpatients there was no combination
with LR+ greater than 2.3. In the outpatients, including the
MSS in combination with one or more signs and symptoms
through sentinel surveillance, we have determined that five
different combinations from the proposed case definition
were the strongest predictors of pertussis in the > 10 years
age group (LR+ above 10).

Compared to the values of sensitivities and specificities
among the participants aged > 10 years in the two surveil-
lance systems, including the MSS of pertussis, post-tussive
emesis was significantly more sensitive among the out-pa-
tients than in the in-patients (61.3% vs. 27.3%, p = 0.007, re-
spectively). The combination of MSS along with worsening
of symptoms at night was significantly more sensitive (84.9%
vs. 61.3%, p = 0.034, respectively), and the combination of
MSS accompanied by whoop and post-tussive emesis was
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Table 1. Signs and symptoms associated with laboratory confirmed pertussis infections in the sentinel and hospital surveillance of pertussis

by age group
Age group with mandatory and other signs Total Positive Negative | crude OR adjusted OR>®
and symptoms of pertussis (n=319) (n=103) (n=216) (95% Cl) P (95% Cl) P
1) 0-3 months (n=16) (n=15) (n=11) Ref
Cough and coryza with no or minimal fever plus: n (%) n (%) n (%) :
7 2 5 0.80
Whoop (43.8) (40) 455) | (0.09-685) | %83 ) )
Apnoea 3(18.8) 3(60) 0(-) NA ND - -
. . 7 1 6 0.21
Post-tussive emesis (43.8) (20) (54.5) (0.02-2.52) 0.217 - -
; 5 1 4 0.44
Cyanosis (313) 20) (364) | (0.04-540) | %°19 ) )
Seizure 1(6.3) 1(20) 0() NA ND - -
. 5 3 2 6.75
Pneumonia (313) (60) (182) | ©064-7118)| *112 ] ]
. 2 1 1 2.50
Contact (125) 20) ©1) |©12-5045| %% ] ]
2) four months to nine years (n=124) (n=34) (n=90) Ref
Paroxysmal cough with no or minimal fever plus: n (%) n (%) n (%) :
55 23 32 3.79 3.63
Whoop (44.4) (67.6) 356) | (164-876) | %992 | (148-800) | 0003
13 9 4 7.74 10.11
Apnoea (105 | (265) 4 |@20-2726)] %91 | (40-4263 | %002
. . 52 21 31 3.07 3.51
Post-tussive emesis @19 | (619 344) | (136-696) | %07 | (142857 | 0006
. . 58 21 37 231 3.29
Worsening of symptoms at night (46.8) 61.8) @1.1) (1.03-5.20) 0.042 (1.31-8.25) 0.011
. 8 1 7 0.36
Preumonia 6.5) 29) 78 | (004304 %3 - -
Seizure 0(-) 0(-) 0(-) NA ND NA ND
. 20 10 10 333 5.68
Contact 61 | (29.4) ary | (24-895 | %017 | (176-1835 | %004
3) 2 10 years _ _ _
Non-productive, paroxysmal cough of > 2 weeks (nn_(:/7)9) (r;_(of;l) (nn_(l]/1)5) Ref.
duration without fever plus: ° ° °
76 44 32 5.71 4.64
Whoop (42.5) (68.8) 278 |93-11.12)| <%0 | (529-947) |<0001
17 14 3 10.45 10.68
Apnoea 9.5) (21.9) 26) | (288-38) | <9001 | (374-4154 | 0001
. . 79 24 55 0.65
Sweating episodes between paroxysms (44.1) (37.5) (47.8) (0.35-1.22) 0.184 - -
. . 51 28 23 3.1 2.73
Post-tussive emesis (28.5) (43.8) (20) (1.59-6.10) 0.001 (132-5.67) 0.007
. . 105 47 58 2.72 3.66
Worsening of symptoms at night (58.7) (73.4) (504) | (140-528) | 9093 | (174769 | 0001

Values that differ significantly between positive and negative pertussis cases are marked in bold;

NA - not applicable; ND - not determined;

2adjusted for the following variables: age, gender, duration of cough and vaccination status (fully vaccinated persons compared with unvaccinated, partly

vaccinated, and persons with unknown vaccination status together) for characteristics with significance difference according to univariate analysis;
bnot calculable and omitted in logistic regression analyses in the 0-3 months age group;
close exposure to an adolescent or adult (usually a family member) with a prolonged afebrile cough illness

significantly less specific (81.8% vs. 97.1%, p = 0.019, respec-
tively) in hospitalized than in outpatient cases.

DISCUSSION

The main aim of the study was to validate the pertussis
case definitions of the GPI. A very important aspect of our
study was the estimation of the sensitivity and specificity of
various combinations of signs and symptoms of the clinical
case definitions proposed by the GPI

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):443-449

One of the first published studies, in which certain signs
and symptoms of pertussis case definition were evaluated,
was conducted during two community outbreak years in
Wisconsin and Delaware (in 1985 and 1986) [10]. In this
study, participants were enrolled in the outbreak settings
with wide inclusion criteria (one or more symptoms of
acute respiratory illness, regardless of the age of par-
ticipants), and a total of 50% of patients had laboratory
evidence of pertussis, while the prevalence of laboratory-
confirmed pertussis in our study was 32.3%. Except for the
pertussis outbreak in the families, there were no registered
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Table 2. Diagnostic accuracy of signs and symptoms and their combinations of proposed case definitions of patients aged four months to nine
years with suspected pertussis infection

Surveillance Mandatory sians and symptoms plus: Sensitivity % | Specificity % PPV % NPV % LR+ LR-
system ysig ymptoms plus: (95% Cl) 95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl)
Whoo 733 63.8 344 90.2 2 0.4
P (44.9-92.1) (50.1-76) (18.6-53.2) | (76.9-97.2) | (1.3-3.2) | (0.2-0.9)
Apnoea 6.7 94.8 25 79.7 13 1
p (1.1-32)° (85.6-98.9) (4.1-79.7) | (68.3-88.4) | (0.1-11.5) | (0.9-1.1)
Post-tussive emesis 60 77.6 40.9 88.2 2.7 0.5
(32.3-83.6) (64.7-87.5)* | (20.8-63.6) | (76.1-95.5) (1.4-5) (0.3-0.9)
Worsening of symptoms at night 66.7 352 278 86.5 15 0.6
g orsymp 9 (38.4-88.1) | (41.5-683) | (14.2-45.2) | (71.2-954) | (0.9-24) | (0.3-1.3)
. 0 914 779 1.1
= |Pneumonia 8 (81-97.1) NA T Tee-sry | NN o)
‘GC: Contact< 40 89.7 50 853 3.9 0.7
b= (16.4-67.7) (78.8-96.1) | (21.2-78.8) | (73.8-93) | (1.5-10.3) | (0.4-1)
o
5 Whoob + apnoea 6.7 94.8 25 79.7 1.3 1
e p+ap (1.1-32) | (85.6-98.9) | (4.1-79.7) | (68.3-88.4) | (0.1-11.5) | (0.9-1.1)
5 Whoop + post-tussive emesis 467 93.1 63.6 87.1 6.8 06
= p+p (21.3-734) | (833-98.1) | (30.9-88.9) | (76.1-94.2) | (2.3-20.1) | (0.4-0.9)
[
g Whoop + worsening of symptoms at night 40 828 375 84.2 23 0.7
3 P 9 of symp 9| (164-67.7) | (706-91.4) | (153-64.5) | (72.1-92.5) | (1-54) | (0.5-1.1)
= Whooo + contact: 333 96.6 714 84.9 97 07
% P (12-61.6) (88.1-99.5) | (29.3-95.5) | (73.9-92.5) | (2.1-45) (0.5-1)
2 Post-tussive emesis + worsening of 533 89.7 57.1 88.1 52 0.5
symptoms at night 26.7-78.7 78.8-96.1 28.9-82.2 77.1-95.1 2.1-12.6 0.3-0.9
igh ( ) ( ) | ( ) | ( ) | ( )| ( )
Post-tussive emesis + contact* @ 6328 1 1((;9 1((_))0 (728_29'?) 8) NA (O%?U
Worsening of symptoms at night 20 96.6 60 824 58 0.8
+ contact (4.6-48.1) (88.1-99.5) | (15.4-93.5) | (71.2-90.5) | (1.1-31.7) | (0.6-1.1)
Whoop + post-tussive emesis + worsening 40 96.6 75 86.2 11.6 0.6
of symptoms at night (16.4-67.7) (88.1-99.5) | (35.1-96.1) | (75.3-93.5) | (2.6-51.8) | (0.4-0.9)
Whoop + post-tussive emesis + worsening 133 98.3 66.7 81.4 7.7 0.9
of symptoms at night + contact® (2.1-40.5) (90.7-99.7) | (11.6-94.5) | (70.3-89.7) | (0.6-79.7) | (0.7-1.1)
Whoo 63.2 65.6 52.2 75 1.8 0.6
P (38.4-83.7) (46.8-81.4) | (30.6-73.2) | (55.1-89.3) (1-3.3) (0.3-1.1)
Apnoea 421 96.9 88.9 73.8 13.5 0.6
p (20.3-66.5)° (83.7-99.5) | (51.7-98.2) | (57.9-86.1) | (1.8-99.6) | (0.4-0.9)
Post-tussive emesis 63.2 43.8 40 66.7 1.1 0.8
(38.4-83.7) (26.4-62.3)* | (22.7-59.4) | (43-85.4) (0.7-1.8) | (0.4-1.7)
Worsening of symptoms at night 379 656 >0 724 17 0.6
(33.5-79.7) (46.8-81.4) | (28.3-71.8) | (52.8-87.2) | (0.9-3.1) | (0.4-1.2)
Pneumonia 53 93.8 333 62.5 0.8 1
. (0.9-26.1) (79.2-99.1) (5.5-88.5) (47.4-76) (0-8.7) (0.9-1.2)
‘g Contact< 21.1 87.5 50 65.1 1.7 0.9
= (6.2-45.6) (70.9-96.4) (16-83.9) | (49.1-78.9) | (0.5-5.9) | (0.7-1.2)
g Whoob + apnoea 316 96.9 857 705 10.1 07
3 p+ap (12.7-56.5) | (83.7-99.5) | (42.2-97.6) | (54.8-83.2) | (1.3-77.7) | (0.5-1)
§ Whoop + post-tussive emesis 368 81.3 239 684 2 o8
= p+p (16.4-61.6) | (63.6-92.8) | (25.2-80.7) | (51.4-82.5) | (0.8-5) | (0.5-1.1)
g Whoop + worsening of symptoms at night 316 844 346 675 2 08
% (12.7-56.5) (67.2-94.7) | (23.5-83.1) | (50.9-81.4) | (0.7-5.7) | (0.6-1.1)
'?‘1 . 10.5 93.8 50 63.8 1.7 1
3 Whoop + contact (16-332) | (792-99.1) | (83-917) | (485-77.3) | (03-11) | (08-1.1)
Post-tussive emesis + worsening of 36.8 78.1 50 67.6 1.7 0.8
symptoms at night (16.4-61.6) (60-90.7) (23.1-76.9) | (50.2-82) (0.7-4.1) | (0.6-1.2)
Post-tussive emesis + contact* 211 206 >71 6.9 23 09
(6.2-45.6) (75-97.9)° | (18.8-89.6) | (50.1-79.5) (0.6-9) (0.7-1.1)
Worsening of symptoms at night 15.8 96.9 75 66 5.1 0.9
+ contact¢ (3.6-39.6) (83.7-99.5) | (20.3-95.9) | (50.7-79.1) | (0.6-45.2) (0.7-1)
Whoop + post-tussive emesis + worsening 21.1 87.5 50 65.1 1.7 0.9
of symptoms at night (6.2-45.6) (71-96.4) (16-84) (49.1-79) (0.5-6.) (0.7-1.2)
Whoop + post-tussive emesis + worsening 10.5 100 100 65.3 0.9
NA
of symptoms at night + contact® (1.6-33.2) () () (50.4-78.3) (0.8-1)

NA - not applicable; PPV - positive predictive value; NPV - negative predictive value; LR+ - positive likelihood ratio; LR- - negative likelihood ratio;
sensitivity significantly different between the two surveillance systems;
bspecificity significantly different between the two surveillance systems;
close exposure to an adolescent or adult (usually a family member) with a prolonged afebrile cough iliness
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Table 3. Diagnostic accuracy of signs and symptoms and their combinations of proposed case definitions of patients aged > 10 years with
suspected pertussis infection

Surveillance Mandatory sians and symotoms plus: Sensitivity % | Specificity % | PPV % NPV % LR+ LR-
system ysig ymptoms pius: (95% Cl) (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95% Cl)
Whoo 71 74 449 89.5 2.7 0.4
P (52-85.8) (64.5-82.1) |(30.7-59.8) | (81.1-95.1) | (1.8-4.1) | (0.2-0.7)
Apnoea 16.1 97.1 62.5 79.5 5.6 0.9
P (5.5-33.7) (91.8-99.4) | (24.7-91) |(71.5-86.2) | (1.4-22.1) | (0.7-1)
Sweating episodes between paroxysms 355 >1.9 18 73 0.7 12
(19.3-54.6) | (41.9-61.8) (9.4-30) |(61.4-82.6)| (0.4-1.2) | (0.9-1.7)
Post-tussive emesis 61.3 81.7 50 87.6 34 0.5
= (42.2-78.1)2 (73-88.6) |(33.4-66.6) | (79.4-93.4)| (2.1-5.5) | (0.3-0.7)
-E’ Worsening of symptoms at night 613 > 271 815 13 0.8
g g ofsymp 9 (422-78.17 | (41-60.9) | (17.2-39.1) | (70-90.1) | (0.9-1.8) | (0.5-1.2)
g Whoob + apnoea 12.9 99 80 79.2 134 0.9
2 p+ap (3.7-29.9) | (94.7-99.8) | (28.8-96.7) | (71.2-85.8) | (16-1157) | (0.8-1)
g Whoop + post-tussive emesis 38.7 7.1 80 84.2 134 06
5 p+p (22-57.8) | (91.8-99.4) | (51.9-95.4) | (76.4-90.2) | (4-44.6) | (0.5-0.8)
qz) Post-tussive emesis + worsening of symptoms 323 90.4 50 81.7 34 0.8
a at night (16.7-51.4) (83-95.3) | (27.2-72.8) | (73.5-88.3) | (1.5-7.3) (0.6-1)
£ Apnoea + post-tussive emesis 161 i 83.3 798 168 09
:,E, P P (5.5-33.7) (94.7-99.8) |(36.1-97.2) | (71.9-86.4) | (2-138.3) (0.7-1)
n Whoop + sweating episodes between 9.7 95.2 375 78 2 1
paroxysms + worsening of symptoms at night (2-25.8) (89.1-98.4) | (8.5-75.5) | (69.7-84.8) | (0.5-8) (0.8-1.1)
Whoop + sweating episodes between 16.1 99 833 79.8 16.8 0.9
paroxysms + post-tussive emesis (5.5-33.7) (94.7-99.8) | (36.1-97.2) | (71.9-86.4) | (2-138.3) (0.7-1)
Whoop + worsening of symptoms at night + 19.4 98.1 75 80.3 10.1 0.8
post-tussive emesis (7.5-37.5) (93.2-99.7) | (35.1-96.1) | (72.3-86.8) | (2.1-47.4) | (0.7-1)
Apnoea + sweating episodes between 32 99 50 774 34 1
paroxysms + post-tussive emesis (0.1-16.7) (94.8-99.9) | (1.3-98.7) | (69.4-84.2) | (0.2-52.1) (0.9-1)
Whoop 66.7 54.6 81.5 353 1.5 0.6
(48.2-82) (23.5-83.1) | (61.9-93.6) | (14.3-61.7) | (0.7-2.9) |(0.3-1.2.7)
Apnoea 27.3 100 100 314 NA 0.7
P (133-45.5) §) O |(169-493) (0.6-0.9)
Sweating episodes between paroxysms 394 246 722 231 0.9 1
(22.9-57.9) | (23.5-83.1) | (46.5-90.2) | (9-43.7) | (0.4-1.9) (0.6-2)
Post-tussive emesis 27.3 63.6 69.2 22.6 0.8 1.1
= (13.3-45.5)* | (30.9-88.9) | (38.6-90.7) | (9.6-41.1) | (0.3-2) (0.7-1.9)
§ Worsening of symptoms at night 84.9 364 80 444 13 04
2 (68.1-94.8)° | (11.2-69.1) | (63.1-91.5) | (14-78.6) | (0.8-2.1) | (0.1-1.3)
(o
: 21.2 100 100 29.7 0.8
c
£ |Whoop +apnoea (9-389) 0 O | asoan | NN | 07-09
Lé Whoop + post-tussive emesis 18.2 818 7> 25 ! !
% (7-35.5) (48.2-97.2)* | (35.1-96.1) | (12.2-42.2) | (0.2-4.3) | (0.7-1.4)
g Post-tussive emesis + worsening of symptoms 24.2 72.7 72.7 24.2 0.9 1
©w at night (11.1-42.3) | (39.1-93.7) | (39.1-93.7) | (11.1-42.3) | (0.3-2.8) | (0.7-1.6)
©
= . . 6.1 100 100 26.2 0.9
o3 .
2 Apnoea + post-tussive emesis (0.9-20.3) ) ) (13.9-42) NA 0.9-1)
T
Whoop + sweating episodes between 21.2 90.9 87.5 27.8 2.3 0.9
paroxysms + worsening of symptoms at night (9-38.9) (58.7-99.8) |(47.4-99.7) | (14.2-45.2) | (0.3-16.9) | (0.7-1.1)
Whoop + sweating episodes between 6.1 90.9 66.7 244 0.7 1
paroxysms + post-tussive emesis (0.9-20.3) (58.7-98.5) | (11.6-94.5) | (12.4-40.3) | (0.1-6.7) | (0.8-1.3)
Whoop + worsening of symptoms at night + 18.2 90.9 85.7 27 2 0.9
post-tussive emesis (7-35.5) (58.7-98.5) | (42.2-97.6) | (13.8-44.1) | (0.3-14.8) | (0.7-1.2)
Apnoea + sweating episodes between 0 100 NA 25 NA NA
paroxysms + post-tussive emesis -) (-) (13.2-40.3)

NA - not applicable; PPV - positive predictive value; NPV - negative predictive value; LR+ - positive likelihood ratio; LR- - negative likelihood ratio;

asensitivity significantly different between the two surveillance systems;
bspecificity significantly different between the two surveillance systems
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outbreaks in the population in the city of Novi Sad during
our study period [8, 9]. Because participants in our study
were enrolled during an epidemic free year and because
we included only those who fulfilled the required signs
and symptoms for the three age groups, we are convinced
that mentioned differences would have contributed to the
discrepancy of the results in the cited study [10].

Surveillance of pertussis in many countries across the
world is based on the clinical case definitions of pertussis
recommended by the WHO, the US Centers for Disease
Control Prevention, or the European Centre for Disease
Prevention and Control. Unlike these commonly applied
case definitions, which include cough duration of two weeks
or longer for all age groups, in the clinical case definitions
of pertussis proposed by the GPI, cough duration depends
on the age of the patients [7]. Thus, we included all patients
aged > 10 years, which had a non-productive, paroxysmal
cough of that lasted two weeks or longer without fever.
Among the participants younger than 10 years, MSS were
paroxysmal cough with no or minimal fever (patients aged
four months to nine years), and cough and coryza with no or
minimal fever (patients 0-3 months of age), regardless of the
duration of cough. The differences between case definitions
did not allow us to compare our results with the published
studies by other investigators. Certain clinical criteria of the
GPI case definitions helped us to detect pertussis more ef-
ficiently in patients younger than 10 years old, in whom
coughing duration was shorter than two weeks.

The primary objective of our study was to estimate the
highest values both of sensitivity and specificity, compli-
mented by PPV and LR+ for a certain sign and symptom
combinations from the case definitions proposed by the GPL

We provided evidence that whoop in combination with
prerequisite signs and symptoms had the highest sensitiv-
ity of pertussis in the four months to nine years age group
who have visited the primary or tertiary health care levels
(73% vs. 63%, respectively). Nonetheless, among the in-
patients, post-tussive emesis had the same sensitivity as a
whoop. Among the outpatients, seven different sign and
symptom combinations had specificities of 95% or more,
while in the in-patients four different combinations had
specificities above 96%.

As is known, the significance of a high PPV is helpful
for clinical case management to maximize the detection of
laboratory-confirmed cases among the tested participants
[11]. We found that the outpatients aged four months-nine
years with a combination of different symptoms which in-
cluded MSS, whoop and contact had a high number of true
positive pertussis cases (PPV > 71%). On the other hand,
the inpatients had a highest PPV for apnoea in combina-
tion with MSS (89%) and for MSS combined with whoop,
post-tussive emesis, worsening of the symptoms at night
and contact (PPV = 100%).

For the participants aged > 10 years, MSS combined
with whoop had the highest sensitivity and a moderate
PPV (71% and 45%, respectively) in outpatients, whereas
the MSS in combination with worsening of symptoms at
night had the highest sensitivity and high PPV (85% and
80%, respectively) among inpatients. Apnoea in combina-

‘ DOI: https://doi.org/10.2298/SARH180413022R

Risti¢ M. et al.

tion with MSS, or in combination with other signs and
symptoms had the highest specificity among the inpatients
and outpatients, and was exceeding the value of 97% in all
observed combinations.

Ghanaie et al. [4] reported that cough that lasted two
or more weeks, with whoop had a sensitivity of 71% and
a specificity of 46%, after examining the performance of
the WHO pertussis case definition (cough > 14 days with
either paroxysmal cough, inspiratory whoop, or post-
tussive emesis without other apparent causes), among the
outpatients between the ages of six and 14 years. We found
that the sensitivity and specificity of MSS combined with a
whoop among the outpatients were 73% vs. 64%, respec-
tively (four months to nine years age group) and 71% vs.
74%, respectively (= 10 years age group).

Our results showed that MSS combined with apnoea
was a better predictor of pertussis among the inpatients
than in the outpatients aged four months to nine years,
possibly reflecting milder disease among the outpatients
registered at primary health care centers.

Although the existing GPI case definition includes
minimal fever or absence of fever depending on the age,
many medical conditions can still resemble pertussis [12].
The differences in awareness and subjectivity of some signs
and symptoms could influence the defined differences of
sensitivity and specificity between the two surveillance
systems and two studied age groups.

We recognize certain limitations of our study that
should be addressed in future research.

Due to the limited number of participants, we could
not perform a validation of certain signs and symptoms
in the 0-3 months age group. Further and more extensive
prospective studies would be required to elucidate the GPI
case definition for this age group.

For better evaluation of sensitivity and specificity, par-
ticipants with non-infectious and infectious causes which
are clinically similar to pertussis, should be excluded by
applying rigorous laboratory tests for diagnosing alterna-
tive cough etiologies.

CONCLUSION

The findings of our study pointed out that multiple sign
and symptom combinations of the GPI pertussis case defi-
nitions were good predictors for laboratory-confirmed per-
tussis. Since we have found that LR+ for many proposed
signs and symptoms of the GPI case definitions was above
two, it is reasonable to consider the usefulness of these
signs and symptoms to predict a diagnosis of pertussis.
The addition of one or more signs and symptoms from
the proposed case definition reduced the sensitivity but
improved the specificity. Our study supported the fact that
the choice of case definition in the recognition of pertussis
should take into account the patient’s age.

Further studies with larger samples to assess the validation
of the GPI case definition for pertussis in other regions in
various epidemiologic contexts are imperative.

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):443-449



Evaluation of the diagnostic utility of the new clinical case definition of pertussis — experience from sentinel and hospital-based pertussis surveillance

ACKNOWLEDGMENT

The authors thank Clemens Vlasich, Denis Macina,
Philippe André, and Olga Lyabis for their support and valu-
able advice. The authors are grateful to all physicians who
have participated in the surveillance of pertussis system in
Novi Sad, Vojvodina, Serbia during the 2013/2014 season.

FUNDING

The study was partially funded by Sanofi Pasteur (Code:
PER37-EXT). The funder played no role in the collection
or analysis of data.

REFERENCES

1. World Health Organization, 2019. Immunization, vaccines and
biologics. WHO-recommended surveillance standard of pertussis.
World Health Organization, Geneva, Switzerland [accessed 2019
January 20]. Available from: https://www.who.int/immunization/
monitoring_surveillance/burden/vpd/surveillance_type/passive/
pertussis_standards/en/

2. Crespo |, Toledo D, Soldevila N, Jordan |, Solano R, Castilla J, et
al. Characteristics of Hospitalized Cases of Pertussis in Catalonia
and Navarra, Two Regions in the North of Spain. PLoS One. 2015;
10(10):e0139993.

3. Edwards K, Decker MD. Whooping cough vaccine. In: Plotkin SA,
Orenstein WA, Offit PA, editors. Vaccines. 6th ed. Philadelphia:
Elsevier; 2013. pp. 447-92.

4. Ghanaie RM, Karimi A, Sadeghi H, Esteghamti A, Falah F, Armin S,
et al. Sensitivity and specificity of the World Health Organization
pertussis clinical case definition. Int J Infect Dis. 2010;
14(12):e1072-5.

5. Cherry JD, Grimprel E, Guiso N, Heininger U, Mertsola J. Defining
pertussis epidemiology: clinical, microbiologic and serologic
perspectives. Pediatr Infect Dis J. 2005; 24(5 Suppl):S25-34.

6.  Koh MT, Liu CS, Chiu CH, Boonsawat W, Watanaveeradej V,
Abdullah N, et al. Under-recognized pertussis in adults from Asian

NOTE

This study is the part of PhD thesis of Mioljub Risti¢.

Conflict of interest: Ulrich Heininger is a member of the
Global Pertussis Initiative (GPI) supported by an unre-
stricted grant from Sanofi Pasteur. The other authors de-
clare no conflict of interest.

countries: a cross-sectional seroprevalence study in Malaysia,
Taiwan and Thailand. Epidemiol Infect. 2016; 144(6):1192-200.

7. Cherry JD, Tan T, Wirsing von Konig CH, Forsyth KD, Thisyakorn U,
Greenberg D, et al. Clinical definitions of pertussis: Summary of a
Global Pertussis Initiative roundtable meeting, February 2011. Clin
Infect Dis. 2012; 54(12):1756-64.

8. Institute of Public Health of Vojvodina. [Communicable diseases
in Vojvodina, 2015. Annual report]. Novi Sad: Institute of Public
Health of Vojvodina; 2016. pp. 112-16. (Serbian)

9. Petrovi¢V, Seguljev Z, Risti¢ M, Radosavljevi¢ B, Dilas M, Heininger
U. Pertussis incidence rates in Novi Sad (Serbia) before and during
improved surveillance. Srp Arh Celok Lek. 2017; 145(3-4):165-72.

10. Patriarca PA, Biellik RJ, Sanden G, Burstyn DG, Mitchell PD,
Silverman PR, et al. Sensitivity and specificity of clinical case
definitions for pertussis. Am J Public Health. 1988; 78(7):833-6.

11. Nyawanda B, Mott JA, Njuguna HN, Mayieka L, Khagayi S, Onkoba
R, et al. Evaluation of case definitions to detect respiratory
syncytial virus infection in hospitalized children below 5 years in
Rural Western Kenya, 2009-2013. BMC Infect Dis. 2016; 16:218.

12.  Wessels MR, Brigham KS, DeMaria A Jr. Case records of the
Massachusetts General Hospital. Case 6-2015. A 16-year-old boy
with coughing spells. N Engl J Med. 2015; 372(8):765-73.

EBanyauuja gnjarHocTMuKe BpeAHOCTU HOBe AeduHULMje CayYaja BEANKOT Kall/ba
— UCKYCTBA U3 CEHTUHENHOT U XOCNMUTA/IHOT HAaA430pa HaZ BEIMKUM Kall/bem

Muosmy6 Prctih'2, BecHa [l. CrojaHoBUR'?, Bnagumup Metposuh'?, Ynpux XajHuHrep*
'YHuep3utet y Hosom Cagy, MeguunHcku dakyntet, Hosu Cag, Cpbuja;

2/HcTUTYT 3a jaBHO 3ApaBbe BojsoaunHe, Hosu Cag, Cpbuja;

SMIHCTUTYT 3a 30paBCTBEHY 3aWTUTY fieLie M omMnaguHe BojsoguHe, Hosu Cag, Cpbuja;

*YHnBep3uTeTCKa Aevja 6onHuua, basen, LLBajuapcka

CAMETAK

YBoa/Llumb Y Hag3opy Haf MepTycuMcOM y CBETY Ce KopucTe
pasnuuuTte geduHULIMje Cyyaja BENMKOT Kalusba.

Linmb paga je 6vo pa ce ogpene oHe KOM6MHaLWje 3HaKOBa 1
CMMMTOMA KOje AOMPUHOCE Haj60/bem Npeno3HaBakby BENVKOT
Kallba.

MeTope Y unby eBanyaLyje 3HaKoBa 1 CUMMTOMa 13 AeduHMLMja
Ciyyaja BENMKOT Kallsba NPeAnoXeHx of cTpaHe MmobanHe nep-
TycncHe nHuumjatvse (W) 3a Tpm y3pacHe rpyne (0-3 mecella,
Of YETVPV MeceLia A0 AEBET rofuHa v y3pacT = 10 roguHa), y Ho-
Bom Capy je cnpoBefieHa NPOCMeKTMBHA OncepBaLoHa CTyAmja
y Tpajarby of roauHy AaHa. Jlabopatopujcka notepga nHdexuyje
13a3BaHe 6akTepujom B. pertussis je fobujeHa ynotpebom meTofia
PCR vinn ceponowkum (ELISA) TectoBrMa.

Pesyntatu Y nepuogy og 1. oktobpa 2013. go 30. centembpa
2014, op yKkynHo 319 ncnutaHmnka ca CyMHOM Ha BEJMKN Kallarb,
Kog 103 (32,3%) 6onecHuKa je fobujeHa nabopatopujcka NoTep-
[a BeNMKor Kalba. KombrHaLwmja MHCNMpaTopHOr CTPHAopPa,
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nospaharba Nocne Kalusba v noropluarba CMnTomMa TOKoM Hohin
je nmana Hajsehu fnjarHOCTNYKI 3Hauaj (cTeneH BepoBaTHOhe
nosuTmBHor pesyntata (LR+) 11,6) y AoKasuBarby neprycuca y
CeHTVHeNHOM Haa3opy mely bonecHuumMMa y3pacTa of YeTBp-
TOr MeceLla 10 AeBET roAnHa, IOK je Mehy xocnuTann3oBaHnMa
UCTOT Y3pacTa Hajoorby NoKasaTesb MO3UTUBHOT pe3ysiTaTa buna
anHea (LR+ 13,5). Y y3pacty > 10 roguHa, LR+ 3a 6onecHuke
pernucTpoBaHe y CEHTUHETHOM HaA30pPyY Ca alHEOM YAPYKEHOM
ca noBpaharem noce Kallsba 1iv ca KOMOVMHALMjOM MHCM-
paToOpPHOr CTPUAOPA YAPYXKEHOT Ca Mpe3HojaBatbem n3mehy
napoKcr3ama n noBpahakbem nocne Kallsba 61o je 16,8, AoK je
MeBhy xocnuTanusoBaHUM 6onecHULMa OBOT y3pacTa LR+ 6uo
Matbi 0 2,3 3a CBe KOMOMHaLje 3HaKoBa/CMNTOMa.
3akmyuak [ledpuHuuyje cnyyaja M nmajy gujarHoCcTnyKky 3Ha-
Yaj y L1sby OTKprBara 060neBatba 0f BENVKOT Kallba 1 3aT0
Mory 6uTy KopucHe y Haa3opy Haga oBom bonewhy.

KrbyuHe peun: BeNvKY Kallasb; NepTycuc; MnobanHa nepry-
CMCHa UHULMjaTrBa; AedrHMLMja CrlyYaja; Haa30p
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SUMMARY

Introduction/Objective Isolated hypertransaminasemia (IHTS) is a common, benign, and transient ap-
pearance in patients with celiac disease (CD).

The aim of this study is to determine the frequency of IHTS in children up to two years old with clini-
cally classical CD, as well as its connection with the onset of the first symptoms of the disease, the age
of diagnosis, the clinical and laboratory nutritional parameters, and the degree of damage of small
intestinal mucosa.

Methods The study was based on a sample of 82 children, 55 female and 27 male, ages 7-24 (14.28 +
4.41) months. The diagnosis of CD was based on the revised ESPGHAN criteria and the activity of serum
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) by standard laboratory methods.
Results IHTS was found in 39 (47.56%) patients, 27 of whom (69.23%) had elevated levels of both trans-
aminases and 12 of only one - eight of AST and four of ALT. The increase in relation to the aforemen-
tioned reference value for ALT was 1.1-10.08 (1.67 £ 1.73), and for AST it was 1.08-7.91 (1.56 + 1.29)
times. In patients with IHTS compared to those with normal transaminasemia, the age of onset of CD
was significantly lower (9.83 £ 3.69 vs. 12.95 + 4.43 months, p = 0.001), as well as the age of diagnosis
(12.97 + 3.88 vs. 15.47 £ 4.56 months; p = 0.01), while the differences in the other observed parameters
were not significant.

Conclusions IHTS occurs in almost half of children up to two years old with classical CD. Hypertransami-
nasemia is in most cases mild and significantly more frequent in patients with earlier clinical expression
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INTRODUCTION

Transaminases (aminotransferases) represent
a group of enzymes of essential importance in
catabolism and amino acid biosynthesis [1,
2]. They are characterized by high specific-
ity for amino acids from which transamina-
tion is performed, as well as the presence in
all cells of the organism, mainly those that are
metabolically most active, such as hepatocytes,
myocytes, tubulocytes, and others [1, 2]. From
the physiological and clinical point of view, the
most important are alanine aminotransferase
(ALT) and aspartate aminotransferase (AST)
[3, 4]. ALT is a cytoplasmic, and AST is a cy-
toplasmic and mitochondrial enzyme [3, 4].
The ALT activity is the greatest in hepatocytes,
while AST is most active in the heart muscle,
followed by the liver, kidney, and skeletal
muscle cells [4, 5, 6]. Due to the limited life
span of cells, and reversible damage to their
membranes, a small amount of transaminases

is normally registered in the serum. Physiolog-
ical variations of their activities in serum de-
pend on the age, during the generative period
of the sex, on the level of physical activity,
and on the type of test by which they are deter-
mined [5, 6]. In conditions following extensive
cellular damage, serum transaminase activity
is multiplying, which is a valuable laboratory
indicator of various diseases, primarily in the
liver, skeletal muscles, and the heart [1, 2, 6]. In
liver damage, the elevation of the serum ALT
level is usually higher than that of AST, while
in muscular and hemolytic diseases, the find-
ing is reversed [4, 7].

Celiac disease (CD) is a systemic immune-
mediated disorder triggered by dietary gluten
in genetically predisposed individuals [8]. In
addition to gluten-sensitive enteropathy, as
a basic component of the disease, it is char-
acterized by numerous extraintestinal mani-
festations, including isolated hypertransami-
nasemia (IHTS), i.e. elevated levels of serum
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transaminases without other signs of hepatic dysfunction
[8-12]. Although it was first described in 1977, the basis
for IHTS in the CD is not entirely clear [13, 14]. Histo-
logical examination of liver tissue in these patients shows
mild steatosis and minimal inflammatory changes, with
no relation to aminotransferase levels [12, 15]. It is most
common in patients with classical CD, especially in those
of the youngest age [16, 17]. In a certain number of pa-
tients, both children and adults, IHTS may be the first or
only sign of this disease [5, 16, 18]. Unlike other diseases
that can coexist with CD, such as autoimmune hepatitis,
autoimmune cholangitis, primary sclerosing cholangitis,
and primary biliary cirrhosis, IHTS is a benign disorder
that in most cases disappears during a one-year gluten-free
diet [9-12, 16, 17, 19, 20, 21].

The objective of this study was to determine the fre-
quency of IHTS in children up to two years old with clini-
cally classical CD, as well as its connection with the onset
of the first symptoms of the disease, the duration of the
symptoms, the age of diagnosis, the clinical and laboratory
nutritional parameters, and the degree of damage to the
mucosa of the small intestine.

METHODS

The objectives of the study were considered on a sam-
ple of 82 children (55 female and 27 male) aged 7-24
(14.28 + 4.41) months, with clinically classical CD, i.e.
disease characterized by chronic diarrhea, poor appetite,
and failure to thrive [8, 22]. The study protocol was ap-
proved by the local ethics committee. The diagnosis of CD
was based on the revised criteria of the European Society
for Pediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) from 1989 and on the new ESPGHAN guide-
lines published in 2012 [8, 23].

In the anamnesis for each patient, exact data related to
the onset, duration, and severity of the underlying disease
was obtained, while in the clinical examination, each pa-
tient’s body length (BL) and weight (BW) was accurately
measured and the obtained values were compared to the
standard for the appropriate age and sex [24].

The liver function test (bilirubinemia, total and con-
jugated, ALT, AST, and gamma-glutamyl transferase)
and laboratory nutritional indicators (blood level of he-
moglobin, iron, total proteins, albumin, total cholesterol
and 3-glyceride) were determined by standard laboratory
methods from the morning portion of the blood before
breakfast. The obtained findings were compared with stan-
dard reference values. In patients with hypertransaminase,
the serum creatine phosphokinase activity was determined,
so none of them, in addition to the absence of cholesta-
sis and hemolysis, had no elements for rhabdomyolysis.
Also, none received any medication following an increase
in the serum level of transaminases, nor did they have
an intercurrent infection that would produce this effect.
The degree of increase in the activity of ALT and AST is
expressed by an absolute number of magnitudes in relation
to the upper limit of the reference value.
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Classification of pathohistological changes of the small
intestinal mucosa was performed according to modified
Marsh criteria on infiltrative (I), infiltrative-hyperplastic
(II), destructive (III), and hypoplastic (IV) type [25]. Ac-
cording to the degree of mucosal damage, destructive
enteropathy is additionally classified into partial (IIIa),
subtotal (IIIb), and total (IIIc).

The association of the occurrence of hypertransaminase
with the age of onset of CD began, the duration of the
symptoms, the age of diagnosis, and the clinical and labo-
ratory nutritional parameters were tested with the Student’s
t-test, and the degree of damage to the small intestine with
the x* test.

RESULTS

Of the 82 patients, mild to moderate hypertransamina-
semia was found in 39 (47.56%), 27 of which (32.93%)
had elevated levels of both transaminases, and 12 of only
one - eight of AST and four of ALT (Figure 1). The in-
crease in relation to the upper limit of the reference value
for ALT was 1.1-10.08 (1.67 £ 1.73) times, and 1.08-7.91
(1.56 + 1.29) times for AST.

Although there was no significant difference between
patients with THTS and those with normal serum trans-
aminases at the age of introduction of gluten-containing
food (4.76 £ 1.13 vs. 5.06 * 1.23 months; p = 0.302), nor in
the duration of the disease until diagnosis (3.13 £ 2.75 vs.
2.53 + 1.80 months, p = 0.248), occurrence of CD symp-
toms in children in the first group (4-23 months, average
9.83 + 3.69 months) was significantly earlier than in those
with normal serum transaminase levels (4-21 months, av-
erage 12.95 + 4.43 months) (t = 3.447; p = 0.001). Accord-
ingly, the age of diagnosis of CD in children with IHTS
(8.5-24 months, mean 12.97 + 3.88 months) was sig-
nificantly lower than that in children with normal serum
transaminases (7-24 months, mean 15.47 + 4.56 months)
(t=2.650; p = 0.01) (Figure 2).

No significant differences were found by comparing the
differences in percentile BL, the degree of BW deviation
compared to the ideal for the appropriate length, age and
sex, Hb level, total proteins, total cholesterol, and 3-glyc-
eride in the blood, as well as the severity of damage to the
small intestine mucosa in patients with THTS and patients
with normal serum transaminase values (Table 1).

DISCUSSION

IHTS is a common finding in patients with active CD. It
occurs in patients of all ages and all types of illness, some-
thing often in children than adults. According to system-
atic reviews, it is found in 39-47% of adults and in 26-57%
of children at the time of diagnosis of CD [21]. It is most
common in children with classical CD, especially in those
of the youngest age [16, 17, 21]. Hypertransaminasemia
can sometimes be the first or only sign of CD; therefore,
in all cases where its presence is unrecognized, testing in
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Figure 1. Frequency of isolated hypertransaminasemia in our patients
with CD (No. 82)

Table 1. Differences in percentile of body length, weight deficiency, labora-
tory nutritional parameters, and degree of small intestine mucosal damage
in children with celiac disease according to the level of serum transaminases

Figure 2. Age of patients with normal and elevated serum transami-
nase levels during the diagnosis of celiac disease

form, which was classical in all [16, 17]. Ac-
cordingly, there was a significantly higher in-

cidence of IHTS in younger patients compared

el s | AL St Pat'?:%thh Statistical to the older ones. However, the anticipated
55 () (No 39) significance more frequent appearance of IHTS in patients
BL (percentile) 4424+27.07 | 35212329 ns with lower BL percentile, a more significant
Percentage of BW BW deficiency, more pronounced laboratory
f:g’ii?jt;‘;r in relation to 13842943 | -1667+8.58 ns nutritional deficiency indicators, and a more
Biood tests severe d.egr.ee of damage tq th.e small intestine
Hemoglobin (g/L) 108.07 = 14.33 102.81£21.22 ns mucosa lnﬂmte,d by enterobiasis, was not fOLlI‘:ld.
Iron (umol/L) 6182349 6302373 ne The same findings were also based on the child
Total protein (g/L) 589+ 10 56.80 £ 8.1 ns population, state, and other parameters. [17,
Cholesterol (mmol/L) 331207 2952077 ns 19]. The explanation for the absence of this link
3-glycerides (mmol/L) 141 £ 048 1392055 ns is most likely to lie in the identical type of CD
iy and the close age of our patients.
Partial (lla) 4(9.3%) 1(2.56%) Almost always, CD-associated IHTS disap-
Subtotal (lllb) 19 (44.19%) 22 (56.41%) ns pears within one year on gluten-free diet [16,
Total (lllc) 20 (46.51%) 16 (41.03%) 17]. If it does not, in addition to poor adher-

BL - body length; BW - body weight; ns - not significant

that sense is recommended [16, 21, 26]. Rarely, CD can
be associated with severe autoimmune liver disease [12,
26, 27]. In contrast to IHTS associated with CD, which
disappears on gluten-free diet, autoimmune diseases of the
liver in these patients are gluten-independent [12, 26, 28].

Although the presence of IHTS in CD is long known, its
pathogenetic basis has not been fully clarified. It is assumed
that the possible mechanism leading to hepatic damage in
patients with untreated CD is related to the entry of toxins,
inflammatory molecules, and antigens in the portal circula-
tion [9, 29]. In any case, it is generally asymptomatic, benign,
and with a strict gluten-free diet transient condition [9, 21,
26]. There is, however, evidence that IHTS in patients with
CD in cases of an inconsistent gluten-free child can evolve
into serious liver disorders, such as chronic hepatitis and
consequent liver cirrhosis [30].

In our study, based on a sample of 82 children under the
age of two years with classical CD, mild to moderate IHTS
was found in almost half of them. In accordance with the
tindings of other authors, such a high prevalence of IHTS
explains the average age of our patients at the diagnosis of
CD, which was less than 15 months, as well as its clinical

‘ DOI: https://doi.org/10.2298/SARH181203026R

ence to the gluten-free diet, autoimmune and
other liver disorders associated with CD should
be considered [12, 17]. Also, because of the
possibility of a later onset of autoimmune liver disease,
it is recommended that all patients with CD undergo an-
nual liver tests [17]. Normalization of transaminases in all
of our patients was established after two to nine months
of gluten-free diet. Normalization of liver test results was
preceded by a complete clinical recovery of patients. Dur-
ing further ambulatory monitoring, most of them over the
course of several years, none have developed any of the
autoimmune liver diseases.

CONCLUSION

Isolated hypertransaminasemia is a benign, and with a
strict gluten-free diet transient, occurrence found in almost
half of children up to two years old with active classical
type of CD. The increase in serum transaminase levels is in
most cases mild and significantly more frequent in patients
with earlier clinical expression of CD.

Conflict of interest: None declared.
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WU3onoBaHa xunepTpaHcaMMHa3eMmja Kog, aeLe A0 ABe roAUHE Ca KNaCUYHOM

uenujauHom bonewhy
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8YHuBep3auTeT y barboj Nyun, MepnumHckn dpakyntet, barba Jlyka, Penybnuka Cpncka, bocHa v XepuerosrHa

CAXETAK

YBog/Lum /13onoBaHa xuneptpaHcamuHazemuja (MXTC) npep-
CTaB/ba YecTy, 6eHUrHy 1 nponasHy nojaBy Kog 6onecHuKa ca
uenujayHom 6onewhy (LIB). Linsb oBe cTyauje je pa ce ytBpam
yyectanoct VIXTC Kop AeLie y3pacTa A0 fABE rOAUHeE ca Knacuy-
Hom LIB, Kao 1 MoBe3aHOCT HeHe Nojase ca y3pacToM HacTaHKa
NpBYX cMMnToMa 601ecTy, y3pacTom NnocTaB/batba AnjarHose,
KNVHNYKO-NabopaTopujCcKMM NapaMeTpuMa NCXparbeHoCTH 1
cTeneHom owTeherba Ciy3HULE TaHKOT LipeBa.

Mertope Cryauja je 6a3upaHa Ha y30pKy of 82 feTeTa, 55 »eH-
CKOr 1 27 MyLIKOT nona, y3pacta 7-24 (14,28 + 4,41) meceuw.
[ujarHosa LIb je 3acHvBaHa Ha peBuanpanum ESPGHAN kpute-
pYjyMIMa, @ akTVBHOCT CEpyMCKe anaHVH-aMHOTpaHCchepase
(AJIT) n acnapTtaT-amuHoTpaHcdepase (ACT) cTaHLapLHOM Na-
60paTopVIjCKOM METOLIOM.

Pesyntatu NXTC je yTBpheHa koa 39 (47,56%) 6onecHvika, npu
yemy Kop 27 (69,23%) ca noBMLIEHM HBOMMa 0be TpaHCcamm-

DOI: https://doi.org/10.2298/SARH181203026R

Ha3se, a kog 12 camo jepHe of wuix, kog ocam ACT v Kog yeTupm
AJTT. Mosehare y ofHOCY Ha rophby pedepeHTHY BPeaHOCT je
n3Hocuno 3a AJIT 1,10-10,08 (1,67 + 1,73), a 3a ACT 1,08-7,91
(1,56 £ 1,29) nyTa. Kog 6onecHuka ca UXTC y ogHOCy Ha OHe ca
HOPManHOM TpaHCaMVHa3eMWjoM y3pacT nojaBe NPBUX CUMM-
Toma LIB je 610 3HaTHO Marbu (9,83 + 3,69 MeceLn Hacrpam
12,95 + 4,43 meceua; p = 0,001), Kao 1 y3pacT HeHOT gujar-
HocTUKOBaha (12,97 + 3,88 Hacnpam 15,47 + 4,56 meceuun;
p=0,01), BOK pasnmKe y oCcTanm NOCMaTpaHUM napameTpuma
Hucy 6une 3HavajHe.

3akmyuak VXTC ce jaBrba Ko 61113y NonoBurHe felie y3pacTa
[0 AiBe roanHe ca knacnyHom LIb. XvneptpaHcamnHasemuja je
y BehrHM cnyyajeBa 6nara v 3HaTHO yyecTanuja Kog 6onecHrKa
Ca pPaHnjom KNMHNYKOM ekcnpecujom Lib.

KrbyuHe peuu: 1130/10BaHa X1rnepTpaHCcamMmHa3emuja; KnacuyHa
LenvjayHa 6onecT; AeLa [o ABE rognHe
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Evaluation of independent predictors of in-hospital
mortality in patients with severe trauma
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SUMMARY

Introduction/Objective The aim of this study was to determine independent predictors and the best
trauma scoring system (REMS, RTS, GSC, SOFA, APPACHE II) of in-hospital mortality in patients with
severe trauma at the Department of Emergency, Emergency Center, Clinical Center of Serbia, Belgrade.
Methods Longitudinal study included 208 consecutive patients with severe trauma. In order to determine
independent survival contributors, univariate and multivariate Cox regression analyses were performed.
The power of above-mentioned scoring systems (measured at admission to the Emergency center) to
predict mortality was compared using the area under the curve (AUC).

Results There were 208 patients (159 male, 49 female), with the average age of 47.3 £ 20.7 years. Major-
ity of patients were initially intubated (86.1%) on admission to the emergency department, and 59.6%
patients were sedated before intubation. After finishing of diagnostic procedures, 17 patients were
additionally intubated, and, at that time, 94.2% patients were on mechanic ventilation. The majority of
patients was traumatized in a car crash (33.2%), followed by falls from height (26.4%) and as pedestrians
(22.6%). Patients had an average of 24.7 + 21.2 days spent in intensive care unit. The overall case-fatality
ratio was 17/208 (8.2%). In Cox regression analysis only elevated heart rate (HR = 1.03, p = 0.012) and
decreased arterial oxygen saturation (SpO,) (HR =0.91, p = 0.033) singled out as independent contributors
to in-hospital mortality of patients with severe trauma. REMS (AUC 0.72 + 0.64) and SOFA (AUC 0.716 +
0.067) scores were found fair and similar predictor of in-hospital mortality, while APACHE Il (AUC 0.614
+0.062) and RTS (0.396 + 0.068) were poor predictors.

Conclusion Results of this study showed an important role of REMS, which appears to provide balance
between the predictive ability and the practical application, and components of REMS in prediction of
outcome in patients with severe trauma and that HR and SpO, are independent predictors of in-hospital

mortality.

Keywords: injury; Rapid Emergency Medicine Score; cohort study

INTRODUCTION

Trauma remains an increasingly common
entity and one of the leading causes of death
among young adults, killing a million people
worldwide. Therefore, trauma is significant
factor of morbidity, disability, mortality and
has important financial and social impact [1].
Keeping in mind the frequency and conse-
quences of trauma, it is very important to de-
fine predictors of outcome with certain level
of accuracy. However, this issue is related to
measuring quality of trauma system, including
feasibility, ethical considerations, risk assess-
ment, and other type of evaluation. All these
activities have the same goal, to support the
concept of preventable death resulting from
poor medical care [2].

In order to assess injury severity and predict
prognosis, many different trauma-scoring sys-
tems are used. These measures vary widely in
terms of design, complexity, and accuracy in
predicting mortality after severe trauma [3, 4].
Besides that, the robustness of certain trauma
scoring system depends on population under

study. For example, the presence of very healthy
patients who will probably survive as well as
elder patients or patients with severe comorbid-
ity who probably won’t survive might signifi-
cantly affect the ability of the scoring system
to correctly predict the outcome [5]. Further-
more, the use of trauma scoring systems helps
clinicians in management of trauma patients.
Besides that, prediction of severe trauma is as-
sociated with presence of comorbidity, time in-
terval between trauma and its care, treatment
settlements [6].

Over the last decades many scoring system
have been developed and used for trauma. The
Revised Trauma Score (RTS) is the most com-
monly used physiological score. It is widely
used in hospital and pre-hospital patients
(pre-hospital triage). It consists of the Glasgow
Coma Scale (GSC), systolic blood pressure, and
respiratory rate (RR) [7]. The Rapid Emergen-
cy Medicine Score (REMS) was developed for
predicting in-hospital mortality in nonsurgical
emergency department (ED) patients [8]. REMS
incorporates GSC, age, mean arterial pres-
sure (MAP), RR, heart rate (HR) and arterial
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oxygen saturation (SpO,). The most spread used scor-
ing system is The Acute Physiology and Chronic Health
Evaluation (APACHE II). This scoring system evaluates the
severity of surgical, non-surgical and intensive care unit
(ICU) patients. APACHE II consists of the body tempera-
ture, RR, HR, MAP, oxygenation of arterial blood, arterial
pH, serum sodium and potassium levels, serum creatinine,
hematocrit, white cell count and GCS [9]. The Sequential
Organ Failure Assessment (SOFA) was designed in 1994
for assesses the severity of illness in patients in the ICU
[10]. The score incorporates PaO,/FiO, mmHg, MAP, va-
sopressors, serum creatinine, serum bilirubin, platelets,
and GSC.

Bearing in mind all of the mentioned above, the aim of
this study was to determine independent predictors and
the best trauma scoring system (REMS, RTS, GSC, SOFA,
APPACHE II) of in-hospital mortality in patients with se-
vere trauma at the Department of Emergency, Emergency
Center, Clinical Center of Serbia, Belgrade.

METHODS
Study design

Prospective cohort study included 208 consecutive patients
with severe trauma admitted to the Emergency Center,
Clinical Center of Serbia in Belgrade, from June 1, 2015
to June 1, 2016. Patients were followed until discharge or
death. The study was approved by the Ethics Committee of
the Faculty of Medicine, University of Belgrade (decision
no. 29/IV-19; 25-APR-2016).

Inclusion and exclusion criteria

All patients with severe trauma, aged over 18 years, were
included in the study. Mechanism of injury was established
as Injury Severity Score (ISS) of over 15 [10]. Exclusion
criteria were unknown identity of person, absence of ac-
companying person, patients transferred from other emer-
gency centers, patients intubated and reanimated at the
place of injury, sedated patients.

Data collection

Data on demographic characteristics, personal history,
concomitant therapy, and mechanism of injury were col-
lected by questionnaire. Additionally, for all patients ISS,
RTS, and REMS were determined at admission in the
Emergency center (EC) [7, 8, 10]. Furthermore, SOFA
score and APACHE II score were determined at the ad-
mission in ICU [9, 10]. Information on clinical charac-
teristics (body temperature, systolic and diastolic blood
pressure, HR, RR, SpO,), blood sample analyses (serum
sodium and potassium levels, serum creatinine, serum bili-
rubin, hematocrit, leucocytes count, platelets) and other
analyses (PaO,/FiO, mmHg, vasopressor, oxygenation of
arterial blood, arterial pH) were obtained from medical
records. Initial vital signs (HR, RR, systolic, diastolic blood
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pressure and SpO,) and GCS recorded immediately upon
arrival at ED. The assessments of noninvasive blood pres-
sure, HR, SpO, (determined by peripheral pulse oximeter)
done by Infinity Vista XI Drager monitor. Normal ranges
of hemodynamic and respiratory parameters are defined
by Advanced Trauma Life support classification of shock
[11]. For example, arterial hypotension is defined as sys-
tolic blood pressure lower than 90 mmHg, tachycardia is
defined as HR faster than 100 beats per minute (BPM).

Statistical analysis

Baseline characteristics of the study sample (mean, stan-
dard deviation, percentages) are presented. Nonparametric
test was used for the comparisons between groups (Mann-
Whitney test for continuous variables). Moreover, the pre-
dictive factors were tested in univariate and multivariate
models using Cox proportional hazard regression models
for reaching clinical outcome (death). In these analyses,
death was considered as dependent variable. All variables
that were associated (p < 0.100) with the outcome in the
univariate analysis were analyzed together in multivariate
Cox proportionate hazard regression model in order to
determine independent predictors of in-hospital mortal-
ity in patients with severe trauma. The power of scoring
systems to predict mortality was compared using the area
under the curve (AUC). All analyses were performed us-
ing the SPSS (SPSS Inc. Chicago, USA), version 17.0 for
Windows. Probability level of < 0.05 was considered sta-
tistically significant.

RESULTS

The characteristics of 208 patients with severe trauma are
shown in Table 1. There were 159 (76.4%) male and 49
(23.6%) female patients, with average age of 47.3 £ 20.7
years. Almost all patients (99.5%) came to the ED by am-
bulance. Average time spent in Emergency ambulance
prior to hospitalization was 1.3 hours. The largest pro-
portion of patients was traumatized in car crash (33.2%),
followed by falls from the height (26.4%) and as pedestri-
ans (22.6%) (Figure 1). The overall case-fatality ratio was
17/208 (8.2%).

Regarding clinical characteristics, values of systolic and
diastolic blood pressure and number of respirations were in
the normal range, while average HR was elevated (110 + 25
beats per minute) and SpO, was decreased (85.4 + 4.5%)
(Table 1).

Majority of the patients were initially intubated (86.1%),
at admission to ED, and 59.6% patients were sedated be-
fore intubation. After finishing of diagnostic procedures,
17 patients were additionally intubated, and, at that time,
94.2% patients were on mechanic ventilation (Table 1).

Different values of scale scores at admission to ED and
ICU are shown in Table 2. Based on their values, it is ob-
vious that included patients suffered from severe trauma,
which requires hospitalization in ICU. There is a statisti-
cally significant difference between REMS and SOFA score
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Table 1. Patients’ characteristics

Table 2. Scores at admission

Variable Values* Scale Mean + SD
Age (years)* 473 +20.7 GCS 85+4.1
Sex** ISS 33.1+10.2
';/‘a'e | 1 4599 (2736;;@ RTS 55+15
Aen_"a Iet - S ——— (23.6%) REMS 10+4.1
rrival to the Emergency Department by:
Emergency 207 (99.5%) APACHE I 18.5+86
Private car 1 (0.5%) SOFA 7.5+3.1
Time spent in ambulance on admission (hours)* 1.3+05 GCS - Glasgow Coma Scale; ISS - Injury Severity Score; RTS — Revised
f * Trauma Score; REMS - Rapid Emergency Medicine Score; APACHE Il - Acute
Systolic blood pressure (mmHg) 188 +36.1 Physiology and Chronic Health Evaluation; SOFA - Sequential Organ Failure
Diastolic blood pressure (mmHg)* 71.2+224 Assessment
Heart rate (bpm)* 110+ 25
Number of respirations* 1410 Table 3. Injury scores
Saturation (%)* 85.4+45 Scores Deads(g)ean + Alive érg)ean + p-value
Intubation**
Yes 179 (86.1%) REMS 13.17 £ 4.36 9.73+3.94 0.002
No 29 (13.9%) RTS 5.01+1.39 5.54+1.45 0.162
Mechanic ventilation** GSC 7.18 +3.14 8.58 + 4.2 0.33
Yes 196 (94.2%)
No 12 (5.8%) SOFA 9.59 £3.04 7.39+296 0.003
X APACHE 21.41 £6.65 18.28 + 8.61 0.126
Sedation**
Yes 124 (59.6%) GCS - Glasgow Coma Scale; RTS - Revised Trauma Score;
No 84 (40.4%) REMS - Rapid Emergency Medicine Score; APACHE Il - Acute Physiology
- and Chronic Health Evaluation; SOFA - Sequential Organ Failure Assessment
Hemodynamics**
Stabl 138 (66.3%
Ur?staeble 70 ((33.7%(;) Table 4. Results of univariate Cox regression analysis
Inotropic support** . Hazard 9.5%
Yes 70 (33.7%) Variable ratio confidence | p-value
No 138 (66.3%) interval
“Mean < SD- Age 099 | 097-1.01 | 033
**values are presented as frequencies (%) Sex 0.59 | 0.17-2.07 | 0.414
Admission to the Emergency 0.05 0-0.75 0.856
Department
. . Time spent in ambulance on
values between dead and alive patients (Table 3), p-value admiss?on 153 | 0.52-4.56 | 0.443
for the REMS score is 0.002 and for the SOFA score p-value  ['g giolic blood pressure 099 | 0981 | 04173
is 0.003 (according to the Mann-Whitney test). Diastolic blood pressure 098 | 096-1 | 0.109
Patients had an average of 24.7 + 21.2 days spent in ICU. | jeart rate 103 | 1.01-1.05 | 0.008
According to the results of univariate Cox proportional | Number of respirations 101 | 0.96-1.07 | 0593
regression analysis, following variables entered in multivar- Saturation 090 | 0.82-098 | 0.019
iate model (P <0.100): HR (P =0.008), SpO2 (P =0.019), Comorbid hypertension 1.11 | 0.37-3.31 | 0.857
REMS (p = 0.058), SOFA on admission (p = 0.077) (Table | Mechanism of injury 1.01 | 0.75-1.37 | 0.939
4). These variables were statistically significant in univari- | Gcs 1 | 087-1.14 | 0964
ate analyses. After multivariate Cox regression model using | Breathing 20.35 | 0-26.05 | 0.856
above mentioned variables significant in univariate analy- | Intubation 1.04 | 0.13-831 | 0973
sis, only elevated HR (HR = 1.03, p = 0.012) and decreased | Mechanic ventilation 005 | 0-583 | 0711
of SpO, (HR = 0.91, p = 0.033) at admission remained | Sedation 1.7 | 0.65-443 | 0.282
significant, i.e. singled out as independent contributors | Hemodynamic 1.19 | 046-3.06 | 0723
to in-hospital mortality of patients with severe trauma. In | Inotrop support 0.81 | 031-2.15 | 0.676
other words, an increase of HR for one unit is associated RTS 09 | 061-133 | 0.606
with an increase of risk of death by 3%. Additionally,a  |REMS 11 1-1.22 | 0.058
decrease of SpO, for one unit is associated with an increase | APACHE Il on admission in ICU 099 | 0.94-1.06 | 087
of risk of death by 9%. SOFA on admission in ICU 117 | 0.98-1.38 | 0.077
We Compared RTS, REMS, APACHE II and SOFA in Mechanic ventilation in ICU 0.05 | 0.01-5.83 0.914
predicting in — hospital mortality by using Receiving Op- | Hemorrhage 148 | 056-3.94 | 0427
erating Curve (ROC) analysis (Figure 2). REMS (AUC 0.72 Surgical intervention 08 | 029-220 | 066

+0.64) and SOFA (AUC 0.716 + 0.067) were found fair and
similar predictors of in-hospital mortality. On the other
hand APACHE II (AUC 0.614 + 0.062) and RTS (0.396 +
0.068) were found poor predictors of in-hospital mortality.
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Bold values denote statistical significance (p < 0.100)

GCS - Glasgow Coma Scale; RTS - Revised Trauma Score; REMS - Rapid
Emergency Medicine Score; APACHE Il - Acute Physiology and Chronic Health
Evaluation; SOFA - Sequential Organ Failure Assessment; ICU - intensive care
unit
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Figure 1. Mechanisms of injury

DISCUSSION

The assessment of outcome in severe trauma patients is a
demanding task due to the diversity and variation in sever-
ity of trauma, and consequently, heterogeneity of patient
population. Additional factors, which may influence the
assessment of outcome in these patients, are related to the
issue of appropriate assignment of severity of symptoms
and presence of different comorbidities [11].

Our mortality rate is 8.2%, which is higher than in other
study where, were mortality rate found to be around 5%
[1]. This difference may be because in these studies, all
traumatized patients were included, and one of our inclu-
sion criteria was ISS over 15. Considering this inclusion
criterion our patients had greater mortality risk.

In our study the largest proportion of patients was trau-
matized in car crash (33.2%), followed by falls from the
height (26.4%) and as pedestrians (22.6%). Our findings
were similar like in previous studies [12].

Our finding of predictive role of age in in-hospital mor-
tality in univariate analysis was not significant, which is
opposite than in the other studies [13, 14]. Miyamoto et
al. [13] and Jawa et al. [14] found that older age was an
indicator of in-hospital mortality. The possible reason for
different findings might be a larger sample size, and dif-
ferent statistical approach in these studies.

In our study, regarding the trauma scoring system,
REMS is similar to or better than the other system. REMS
has similar results as the SOFA, the advantages of REMS is
more rapid and less invasive then SOFA. APACHE II and
RTS were found poor predictors of in-hospital mortality
[15]. Imhoff et al. [16] and Lee et al. [17] found that the
REMS scoring system, performed in the ED, was a strong
predictor of in-hospital mortality. Slight differences be-
tween REMS and RTS as predictors of in-hospital mortality
can be observed in both studies. REMS scoring system is
easier and simpler than RTS because it is consisting of six
variables (GSC, age, MAP, RR, HR, SpO,) which are easy
to obtain. Considering all this, REMS scoring system can
be highly applicable at the ED and in the prehospital treat-
ment of patients. Our findings support the growing body
of literature examining the use of REMS in judgment after
major injury [18, 19].

In this prospective cohort study, we demonstrated that
HR and SpO, on admission are independent predictors
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APACHE Il - Acute Physiology and Chronic Health Evaluation;
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of in-hospital mortality in patients with severe trauma.
Using the Cox proportional hazard regression models we
demonstrated that an increase of HR for one unit is associ-
ated with increase of risk of death for 3%, while a decrease
of SpO, for one unit is associated with increase of risk of
death for 9%. Both these variables are components of the
REMS, which has been developed for predicting in-hos-
pital mortality in nonsurgical ED patients [20]. Our work
confirms that in the most severely injured patients, initial
measurement of REMS components, especially HR and
SpO.,, are reliable indicators of those who are at the great-
est risk of in-hospital death. These findings are opposite
then in the literature, Imhof et al. [16] found that HR do
not have statistically significant contribution in mortality
prediction, on the other hand age and GSC have high sta-
tistically significant contribution in mortality prediction.
These opposite findings can be explained by autonomic
compensation to severe trauma [21]. In our study, we had
only severe traumatized patients which is different between
Imhof et al. [16], regarding to the SpO, we have same find-
ing like in other studies [22].

It is well known that determination of vital signs such as
SpO, and HR upon arrival at the ED is frequently used as
prognostic indicators for adverse outcome in patients with
severe trauma. On the other hand, analysis of HR variability
provides insight into adequacy of autonomic compensa-
tion to severe trauma in pre-hospital settings [21]. In the
same study, authors stated that their findings support the
fact that autonomic balance and pulse pressure are associ-
ated with mortality, and may give important diagnostic and
prognostic findings in management of patients with severe
trauma. Physiological response to injury with consequent
reductions of central blood volume includes increased HR
and peripheral vascular resistance. These autonomic com-
pensations are mediated by decrease of parasympathetic
and activation of sympathetic efferent neural way to the
heart and vasculature [23, 24]. Additionally, alterations
of tissue perfusion and oxygenation due to an impaired
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microcirculation have been shown to contribute to the sub-
sequent development of organ dysfunction and unfavorable
outcome [25, 26]. In line with these results, low SpO,values
at baseline have been associated with the development of
multiorgan dysfunction and death [27, 28, 29].

Some limitations of our study have to be mentioned.
First, 208 patients with severe trauma were enrolled in this
study, and a larger sample size would have been beneficial
for generalizability of the results. Second, traumatized pa-
tients who died in pre-hospital settings were not included
in the analysis, which represents a type of selection bias.
Third, the patient’s vital parameters varied over time, so
the values presented might not be representative. Finally,
the lack of available data regarding the presence of comor-
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bidities, and their management was not included and may
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CONCLUSION

Results of this study showed the important role of REMS,
which appears to provide balance between the predictive
ability and the practical application, and components of
REMS in prediction of outcome in patients with severe
trauma and that HR and SpO, are independent predictors
of in-hospital mortality.
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EBanyau,uja HEe3aBUCHUX NPeAUKTOPa MHTPAXOCMUTA/IHOI MOPTA/INTETA

Koa, 60/1€CHMKA ca TELLKOM TPaymoM

Mapwuja Munenkouh', XaHeta Tepanocku', Ann Xaumberosuh', JosaHa CraHucasmbesuh', KceHuja Metposuh’,
JoBaHka Hukonuh', MupjaHa Muxajnoscka', BecHa bymbalwmpesuh'2
'KnuHnykm uentap Cpbuje, YpreHtHu LeHTap, Cnyx6a aHecTesnonoruje, beorpag, Cpbuja;

2Ynneepautet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAXETAK

YBog/Lum Linb oBe cTynuje 6vio je ogpehmnBatrbe Hajoosber
6070BHOT ccTeMa Kop Tpayma (REMS, RTS, GSC, SOFA, APPACHE
) 1 He3aBUCHMX NPeANKTOPaA MHTPAXOCNUTASTHOT MOpTanuTe-
Ta Kof, 60necHUKa ca TeLKOM TPayMOM, TIEYEHUX Y YPTeHTHOM
ueHTpy KnuHunukor ueHtpa Cpbuje y beorpagy.

MeTope JloHrMTyauHanHa ctyguja je ykmpyumna 208 KoHce-
KyTBHIX 60NIeCHMKa Ca TEeLUKOM TpayMOM, NPUMIbeHNX y Yp-
TeHTHY LeHTap. Y unby ogpehriBatba He3aBUCHYX NpeauKTopa
npexuBrbaBakba, ypaheHe cy yHUBapUjaHTHa U MynTUBapUjaHT-
Ha KokcoBa perpecroHa aHanv3a. Takohe, yTuuaj cuctema 60o-
[l0Batba paHuje NOMeHyTUX pesynTaTa Ha npujemy y YpreHTHu
LieHTap y npeaukuuju moptanuteta nopeheH je kopuwherem
TecTa Area under curve (AUC).

Pesyntatu VicnntrBaHu y3opak umHmno je 208 6onecHuka (159
MyLLKapaLa, 49 xeHa), npoceyHor y3pacta 47,3 + 20,7 roguHa.
BehvHa 6onecHuKa 6una je nHULUKMjanHo MHTy6KpaHa (86,1%),
Ha npujemy y YpreHTHU LieHTap, a 59,6% 6onecHrika 6uno je
cefupaHo npe uHTybaumje. Mocne 3aBpLueTKa ANjarHOCTUYKNX
npoueaypa, 17 6onecHNKa je [OAATHO MHTYOKPaHO, TaKo Aa je
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Ha MexaHWYKoj BeHTUNauuju 6uno 94,2% 6onecHuka. bonec-
HULWM cy Hajuewhe noBpehmBaHu y caobpahajHmum Hecpeha-
Ma (33,2%), npunmKom naga ca BUcuHe (26,4%) 1 Kao newsaum
(22,6%). NMpoceyuHa pyxnHa 6opaska y JeaAnHNLN MHTEH3VBHE
Here n3Hocuna je 24,7 + 21,2 paHa. Jletanuter je 6uo 17/208
(8,2%). KokcoBOM perpecmoHOM aHanM3oM NoKa3aHo je aa cy
rnoBuLLeHa cpyaHa ppekeeHua (HR = 1,03, p =0,012) 1 cHukeHa
caTypauuja KpBu KuceoHnkom (XP = 0,91, p = 0,033) He3aBUCHM
NPeavKTOpu CMPTHOT NCcXofa 60M1eCHINKa Ca TELLKOM TPayMOM.
REMS (AUC 0,72 + 0,64) n SOFA (AUC 0,716 + 0,067) nokasa-
NN Cy CIMYHY NPeAUKTUBHY BpefHocT, ok cy APACHE Il (AUC
0,614 + 0,062) 1 PTC (0,396 + 0,068) 6unu nowwn nokasatesbu
WHTPaxXoCnuTaaHOr MopTanuTeTa Kog 60ecHrKa ca TeLKOoM
TpayMoMm.

3aKsbyyak Pesyntatu cTyamje mokasanu Cy BaxHy yliory KOMMo-
HeHTV REMS y npeauKkumju ncxopa 6onecHuKa ca Telkom Tpay-
MOM, Kao 1 ia Cy cpuaHa GppeKBeHLia 1 caTypaLiyija KPBY KNCEOHN-
KOM HE3aBUCH NPEANKTOPU NHTPAXOCMUTANIHOF MOPTauTeTa.
KmbyuHe peun: nospepe; 60808HY cuctem REMS; KoxopTHa
cTyavja
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SUMMARY

Introduction/Objective Presbycusis, elderly hearing loss, is a progressive, bilateral sensoryneural hearing
loss characterized by reduced sensitivity of hearing and understanding speech in a noisy environment,
thereby impairing communication and inducing anxiety.

The objective was to examine the impact of hearing amplification on subjective hearing disability as-
sessment and anxiety in people with presbycusis.

Method Sample consisted of 120 respondents aged 47-85 with presbycusis, 60 subjects with and 60
subjects with no auditory amplification. The standardized Hearing Handicap Inventory for the Elderly
and the Spielberger State Trait Anxiety Inventory were used in the study.

Results In subjects with hearing amplification, test/retest has no statistical significance in the STAl and
HHIE scales and subscales, except the HHIE-S (p = 0.004) with a lower score on the retest. Respondents
in whom hearing amplification was performed during the year was statistically significant in HHIE
(p =0.016), HHIE-S (p = 0.004) and STAI-S (p = 0.029) which speaks of favorable effect of hearing ampli-
fication. In the group with no hearing amplification, statistical significance was observed in relation to
the HHIE scores (p = 0.002), HHIE-E (p = 0.000), STAI (p = 0.000), STAI-S (p = 0.001) and STAI-T (p = 0.001)
and it was noticed that anxiety, loss of emotional contacts, and more pronounced degree of hearing
impairment were the result of unassisted hearing rehabilitation.

Conclusion Audiological practice should include tests for assessment of hearing disability and anxiety

in order to preserve health in later life.

Keywords: presbycusis; anxiety; hearing impairment; social isolation

INTRODUCTION

Old age is a period of reduced physical and
mental abilities and increased disability, and
demographic aging can be seen as an increase
in population dependent on economic, social
and health terms [1, 2]. Presbycusis, hearing
impairment in elderly, is a physiological phe-
nomenon, which cause hearing loss in adults
all over the world [3]. Presbycusis affects more
than half of adults up to 75 years of age, most
adults older than 80 years and is usually pres-
ent in all people over 90 [4]. Presbycusis is the
third most common disease besides hyperten-
sion and arthritis in the elderly [5]. The gradual
hearing loss process lasts for several years, usu-
ally affecting high frequencies, and is accom-
panied with reduced speech understanding in
a noisy environment, a slow acoustic informa-
tion processing, and sound source localization
disorder [6]. Hearing loss, accompanied by
difficulties in speech comprehension, con-
tributes to the reduction of concentration and
memory, leads to isolation, and increases the
sense of disability [7]. On the other side, the
elderly have a higher prevalence of mental and

emotional disorders and are more exposed to
neglect of family members and caregivers [8].

The greater hearing loss, the more pro-
nounced are anxiety reactions [9, 10]. Under
the influence of external social and economic
factors, loss of hearing may be a trigger for the
manifestation of anxiety states [11]. Therefore,
audiological attitude toward presbyacusia is
important in hearing amplification [12]. Loss
of hearing leads to psychological isolation can
cause an identity crisis and lead to the mani-
festation of anxiety or reactive depression.
Social support can alleviate stress and prevent
the withdrawal of a person with a presbycusis
from social life [13].

This research suggests the application of au-
diological assessments with adequate psycho-
metric scales in persons with hearing impair-
ment, in order to define subjective experience
of hearing impairment, emotional response to
hearing loss, and degree of social functioning as
well as anxiety assessment. Hearing Handicap
Inventory for Elderly (HHIE) questionnaire
confirmed sensitivity, specificity, and reliability
and allows assessment of auditory perception
disability [14, 15].
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There is a high variability of functional status for any
level of hearing loss [16]. Therefore, it is necessary to
change the position in audiological practice so that deter-
mining the degree of hearing impairment should not be
only guideline for recommending a hearing aid without
the perception of communication capabilities in the con-
text of free life activities [17]. One of the most important
psychological aspects in elderly refers to human’s ability to
adapt and maintain activities for that age which is a major
challenge for modern health care system [18, 19].

METHODS
Research sample

The study included 120 respondents with presbycusis of
both sexes, 60 examinees with auditory amplification and
60 subjects with no auditory amplification. In subjects with
hearing amplification, the average age is 69.4 years (SD
9.86), while in the group with no auditory amplification
67.8 years (SD 6.68). In the group of subjects with hearing
amplification 31 (51.7%) respondents were male, female
29 (48.3%), while in the group without amplification 29
(48.3%) respondents were male and female 31 (51.7%).

Pearson’s y* test (r = 0.71, df = 1) found that there was no
statistically significant difference and that both groups of
subjects were uniform in terms of sex, and in relation to au-
ditory amplification. In the period of one year in 16 subjects
was conducted auditory amplification. The study defined
three groups of respondents: with auditory amplification on
test and retest (N = 60); without auditory amplification on
test and with auditory amplification on the retest (N = 16);
without auditory amplification on the test and the retest
(N = 44). x? analysis has confirmed the homogeneity of
both groups by sex, age, and hearing amplification.

The general questionnaire enabled the collection of
socio-demographic data: sex, age, marital status, place of
residence, level of education, employment, general health
assessment and thus are defined independent variables in
the research. Applied instruments in research (Hearing
Handicap Inventory for the Elderly - HHIE and Spielberg
State Anxiety Inventory — STAI) enabled the monitoring
of dependent variables: subjective assessment of hearing
disability and anxiety in people with presbycusis.

By analyzing the average age of 67.8 years (SD 6.68),
Pearson correlation coefficient found that there was no sta-
tistically significant correlation between the scores HHIE,
STAI and the age of the respondents (statistical signifi-
cance p > 0.01) HHIE (r = 0.13, p = 0.15), HHIE-S (r = 0.1,
p = 0.26), HHIE-E (r = 0.14, p = 0.11), STAI (r = 0.09,
p = 0.31), STAL-S (r = 0.1, p = 0.26), STAL-T (r = 0.06,
p = 0.45).

According to marital status of respondents are mar-
ried 79 (65.8%), 26 (21.8%) are widowed, eight (6.7%) di-
vorced, five (4%) unmarried, while two (1.7%) live in an
extramarital community. The single-factor analysis of the
variance (ANOVA) found that the independent variable
- marital status was not statistically significant interac-
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tion (p > 0.05) with a score on the HHIE and STAI scales:
HHIE (F = 0,339, dfl = 4, df = 115, p = 0.85, > = 0.01)
HHIE-S (F = 0,362, dfl =1, df = 115, p = 0.83, 1*= 0.01)
HHIE-E (F = 0,675, dfl =4, df = 115, p = 0.61, n*= 0.02);
STAI (F = 0,699, dfl = 4, df = 115, p = 0.59, n*= 0.02),
STAI-S (F = 0,847, dfl = 4, df = 115, p = 0.49, n*= 0.02),
STAI-T (F = 0,478, df1 = 4, df = 115, p = 0.75, *= 0.01).

The respondents of both groups compared to the level
of education: three (2.5%) without education, primary
education has nine (7.5%), secondary 67 (55.8%), high 14
(11.7%), faculty education (20.0%) and master’s degree
3 (2.5%). Using the Cheffé post hoc test, it was noticed
statistical significance on the STAI scale in subjects with-
out education and magister (p = 0.041 for p < 0.05), and
descriptive statistics showed a more pronounced degree
of anxiety in respondents without education (M 107.33;
SD 12.34 ) compared to respondents with a master’s degree
(M 68.33; SD 4.04). The single-factor analysis of variance
does not determined statistically significant association
(for p < 0.05) level of education and HHIE scores.

The highest number of respondents are in status of
retiree 74 (61.6%), the permanent job has 22 (18.3%),
the occasional work has 16 (13.3%), three (2.5%) were
unemployed, while 4.3% of respondents did not answer
this question. A single-factor analysis of variance did
not establish a statistical significance at the level of p <
0.05 of the working status and scores on the scales: HHIE
(F=0.67,dfl =5, df = 114, p = 0.64, n*= 0.02), HHIE-S
(F=0.38,dfl =5,df =114, p = 0.86,n>=0.01), HHIE-E
(F=0.9,dfl =5,df =114, p = 0.48, n>= 0.38), STAI
(F =1.500, df1 =5, df = 114, p = 0.19, n?= 0.06), STAI-S
(F=0.95,dfl =5,df =114, p = 0.45,n*= 0.04) and STAI-T
(F=2.112,df1 =5,df = 114, p = 0.07, n*= 0.08).

The largest number of respondents 108 (90%) live in
their home / flat, as tenants live 10 (8.3%), while 2 (1.7%)
respondents have no answer. The results of a single-factor
analysis of variance do not confirm statistical significance
for different housing conditions (resolved housing issues)
in relation to the scores HHIE and STAI (p > 0.05): HHIE
(F=0.016,df1 =2,df =117, p = 0.98,n2 = 0.00) HHIE-S
(F=0.773,dfl =2,df =117, p = 0.46, n= 0.01) HHIE-E
(F =0.444, df1 =2, df = 117, p = 0.64, n*= 0.00), STAI
(F=1.089, dfl =2,df =117, p = 0.34,n*=0.01 ), STAI-S
(F=2.661,df =2, df = 117, p = 0.74, n? = 0.04), STAL-T
(F=0.489,df' =2,df = 117, p = 0.61, n*= 0.00).

Distribution of subjects by grade of hearing impairment
(mild, moderate, severe, severe to profound) in the group
of subjects with hearing amplification: mild hearing loss
six (46.2%), moderate 38 (44.2%), severe 14 (73.7%), and
severe to profound two (100.0%) subjects. In the group of
subjects without amplification: seven (53.8%) subjects had
mild hearing impairment, moderate 48 (55.8%), severe five
(26.3%); there were no subjects with very severe hearing
impairment (0%) (Table 1).

Study design

The clinical, prospective cross section study, was con-
ducted from April 2016 to April 2017 at the Department
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Table 1. Distribution according to degree of hearing impairment and
amplification

Hearing Loss Hearing amplification
Yes No Total
% N % N %

Mild 6 10 7 1.7 13 10.8
Moderate 38 | 633 | 48 | 800 | 8 | 71.7
Severe 14 233 5 8.3 19 15.8
Severe-to-Profound 2 33 0 0.0 2 1.7
Total 60 100 | 60 100 | 120 | 100

of audiology and vestibulology of KBC Zemun, with the
approval of the Ethics Committee of this institution in ac-
cordance with legal standards.

In all subjects with presbycusis, with and without hear-
ing amplification, at the beginning of the study (test) and
after a period of one year (retest), conducted tests of sub-
jective assessment of hearing impairment (HHIE) and
anxiety (STAI) in order to evaluate the effects of auditory
amplification.

Instruments

The Hearing Handicap Inventory for the Elderly (HHIE) is
a standardized questionnaire that enables the assessment of
hearing impairment perceptions and is an objective mea-
sure in the planning of rehabilitation interventions [20,
15]. HHIE is a self-assessment hearing impairment tool
and is designed to evaluate the effects of hearing loss on
the emotional and social adjustment of older people.

State Trait Anxiety Inventory (STAI) is an instrument
that quantifies the anxiety of adults by focusing on areas
that include: caring, tension, fear and nervousness. It is
designed to assess anxiety as both emotional state (STAI-S)
and personality trait (STAI-T) [21, 22]. HHIE and STAI
were performed at the beginning of the study and after
a year.

Statistical analysis of the data

For the analysis of sex, education, marital status and life
situations a x* test was used and t-test for age analysis.
The reliability of the applied scale (HHIE and STAI) as
well as the subscales was determined by the Kronbach &
coefficient. Reliability for the HHIE scale is 0.886 (test)
and 0.868 (retest), which is good reliability. The reliability
of the STAI scale is 0.922 (test) and 0.907 (retest), which is
high reliability. Kolmogorov-Smirnov test, nonparametric
methods for comparing two samples, enabled the testing of
the distribution normality in the research. Mann-Whitney
was used to illustrate the results of the HHIE and STAI
scale as well as the multivariate logistic regression in order
to explore the influence of various factors on the socio-
emotional status in people with presbycusis. The level of
statistical significance was taken as p < 0.05 for all analysis.
The data collected were processed using a software package
for data processing in social sciences (Statistical Package
for the Social Sciences — SPSS, version 22.0).
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RESULTS

According to the method of purchasing auditory devices
of the group with hearing amplification and correlation
with the HHIE and STALI scale scores (as well as their sub-
scales), the statistical significance of the difference was not
determined.

Descriptive statistical analysis of the HHIE-S subscale
in all subjects indicated that 11.7% of respondents do not
have social and situational consequences of hearing dis-
ability, 81.6% mild to moderate, while significant social
disability is in 6.7% of respondents (Figure 1).

The HHIE-E subscale suggests that without the emo-
tional effects of hearing impairment are in 47.5% of sub-
jects, mild to moderate in 50.8%, while the significant
emotional component of hearing impairment is observed
in 1.7% of respondents (Figure 2). Low anxiety 1.7% is

Hearing Handicap Inventory for the Elderly HHHI -S

100

Frequency

I

T T
Mild to Moderate Handicap  Significant Handicap
11.7% 81.6% 6.7%

T
No Handicap

Figure 1. HHIE-S of all respondents

*HHIE-S - hearing handicap inventory for the elderly - social

and situational effects;

**no handicap 0 to 8-13% probability of hearing impairment;

***mild to moderate handicap10 to 24-50% probability of hearing impairment;
****significant (severe) handicap 26 to 40-84% probability of hearing impairment

Hearing Handicap Inventory for the Elderly HHIE - E

Frequency

SSSe—

T T T

No Handicap Mild to Moderate Handicap = Sjgnificant Handicap
45.7% 1.7%

Figure 2. HHIE-E of all respondents

*HHIE-E - hearing handicap inventory for the Elderly - emotional effects;

**no handicap 0 to 8-13% probability of hearing impairment;

***mild to moderate handicap10 to 24-50% probability of hearing impairment;
****significant (severe) handicap 26 to 40-84% probability of hearing impairment

www.srpskiarhiv.rs
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State Trait Anxiety Inventory STAI-S

Frequency

| I |
0 T T T
Low Moderate High
1.7% 51.7% 46.7%

Figure 3. STAI-S of all respondents

*STAI-S - State Trait Anxiety Inventory "state anxiety”;
**no or low anxiety (20-37);

***moderate anxiety (38-44);

****high anxiety (45-80)

State Trait Anxiety Inventory STAI-T

Frequency

[} T T T

Low Moderate High
4.2% 54.2% 41.7%

Figure 4. STAI-T of all respondents

*STAI-T - State Trait Anxiety Inventory "trait anxiety”;
**no or low anxiety (20-37);

***moderate anxiety (38-44);

****high anxiety (45-80)

observed at STAI - S subscale, moderate 51.7%, while it
is high in 46.7% of respondents (Figure 3). The STAI-T
subscale showed a low degree of anxiety in 4.2% of sub-
jects, moderate 54.2% and high anxiety in 41.7% of sub-
jects (Figure 4).

For all subjects with presbycusis, using the t-test for
dependent samples and using the Pirson coeftficient of cor-
relation (r) and Sig (p < 0.05), it was found that there was
no statistically significant association between the scores
of the HHIE and the STAI scale as well as their subscalesd
in relation to age of respondents. One-factor analysis of
variance has shown that in relation to the educational level,
marital status, the time period from the diagnostics to the
auditory amplification of the respondents, and in relation
to the scores of the HHIE and the STAI scale, there is no
statistical significance. The association of the self-assess-
ment of the general health condition and the scores of the
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HHIE scale and its subscales indicates a statistically signifi-
cant difference in subjects who considered their health as
bad. Anova variance determined a statistically significant
difference in the scales of the HHIE scale (p = 0.004) and
its subscales HHIE-S (p = 0.012) and HHIE-E (p = 0.005)
relative to the subjective assessment of the overall health
status (poor, bad, good, very good) of respondents for the
category of general health assessment as bad for HHIE
(p = 0.018), HHIE-S (p = 0.034) and HHIE-E (p = 0.040).

Assessment of hearing impairment (HHIE scale) and
the presence of anxiety (STAI scale) were conducted at the
beginning of the study as well as after a year (test/retest).
In the period of one year, 16 examinees conducted hear-
ing amplification so that during the repeated study, three
groups of respondents were identified:

Group I: hearing amplification / test - YES; retest - YES

In the group of subjects with hearing amplification
(N = 60) performed with the measures of descriptive sta-
tistics (SD 19.33) and determined by good correlation of
the test/retest scale (p = 0.000), the t-test did not determine
the statistical significance of the difference for the total
score of the HHIE test/retest (p = 0.288).

The statistical significance of the difference in the
HHIE-S subscale (p = 0.004) was observed, with a lower
score of hearing impairment influence on social life com-
ponent on the retest. (Table 2 and 3).

Table 2. HHIE-S patients with hearing amplification*

Scales Mean | N Std. Deviation | Std. Error Mean
HHIE-S test 30.03| 60 10.730 1374
HHIE-S retest 2698 | 60 10.749 1.376
* amplification /test - Yes; amplification /retest - Yes
**HHIE-S - hearing handicap inventory for the elderly
- social and situational effects
Table 3. HHIE-S patients with hearing amplification”
Paired Differences
95% Confidence
Interval of the t df | Sig. (2-tailed)
Difference
Upper
HHIE'S test 5.078 3.006 | 59 0.004
/ retest

* amplification /test - Yes; amplification /retest - Yes

** HHIE-S - hearing handicap inventory for the elderly - social and
situational effects

*** statistical significance (p < 0.05)

A statistically significant difference (p = 0.330), as well
as the STAI-S (p = 0.132) and STAI-T (p = 0.783) sub-
scales, were not observed by the two-factor analysis of the
variance of the scores on the test and the STAI scale retest.

Group lI: hearing amplification / test - NO;
retest - YES

In 16 subjects who did not have a hearing aid at the begin-
ning of the study, hearing amplification was performed
over the next year, as well as analysis of the HHIE and
the STAI scores on the test and retest (Table 4). A statisti-
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cally significant difference (p = 0.016) in the respondents
after a year was established by a good correlation between
the HHIE scale on the test/retest which confirms that the
subjective experience of hearing impairment is lower after
the period of auditory amplification (Table 5). A statistical
significance of the difference (p = 0.009) was observed with
the analysis of the HHIE-S subscale scores, with a lower
rate of hearing disability at the retest, which indicates a
significant impact of hearing amplification on the social
component of subjective assessment of hearing impairment
(Table 5).The statistical significance of the difference in test
and retest in subjects with hearing amplification during
the study was also observed on STAI-S subscale score with
a lower rate of anxiety at the retest (p = 0.029) (Table 5).

Table 4. Scales of respondents with aural amplification at test and retest”

Scales e n Star?de.lrd Standard Error
Deviation Mean
HHIE test 4312 16 22.192 5.382
HHIE retest 37.18 16 21.119 5.122
HHIE-S test 26.71 16 12.864 3.120
HHIE-S retest 21.65 16 9.956 2415
STAI-S test 43.59 16 6.727 1.632
STAI-S retest 40.47 16 5.456 1.323

* amplification /test - No; amplification /retest - Yes

** HHIE - hearing handicap inventory for the elderly

*** HHIE-S - hearing handicap inventory for the elderly - social and situational
effects

***¥¥STAI-S — State Trait Anxiety Inventory "state anxiety”

**#¥¥statistical significance (p < 0.05)

Table 5. Scales of respondents with aural amplification at test and retest”

where statistically significant (p = 0.000) was observed on
test and retest. Following the descriptive statistics, we can
conclude that the emotional component of hearing impair-
ment is more pronounced when measured after a period
of one year (Table 6, 7).

Table 6. Scales of respondents without aural amplification at test and
retest®

Scales Mean n Star)de?rd Standard
Deviation Error Mean
HHIE test 4429 44 15.733 2428
HHIE retest 49.29 44 15.735 2428
HHIE-E test 16.38 44 9.205 1.420
HHIE-E retest | 21.38 44 9.239 1.426
STAI test 85.43 44 13.012 2.008
STAI retest 90.14 44 12417 1.916
STAI-S test 43.57 44 6.145 0.948
STAI-S retest | 45.83 44 5.938 0.916
STAI-T test 41.86 44 7.700 1.188
STAI-T retest 4431 44 7.192 1.110

* amplification /test - No; amplification /retest - No

** HHIE - hearing handicap inventory for the elderly

*** HHIE-E - hearing handicap inventory for the elderly - emotional effects
***¥*STAl - State Trait Anxiety Inventory

**¥¥%STAI-S — State Trait Anxiety Inventory "state anxiety”

**¥¥%XSTAI-T — State Trait Anxiety Inventory "trait anxiety”

Table 7. Scales of respondents without aural amplification at test and
retest*

Paired Differences
95% Confidence Sig.
Intgrval of the t df (2-tailed)
Difference
Upper
HHIE test/retest -1.888 -3.244 143 | 0.002
HHIE - E test/retest -3.188 -5.573 143 | 0.000
STAI test/retest -2.237 -3.844 |43 | 0.000
STAI - S test/retest -1.046 -3.757 |43 | 0.001
STAI -T test/retest -1.010 -3434 43| 0.001

Paired Differences
95% Confidence i
Interval of the t df (2-taﬁé d)
Difference
Upper
HHIE test/retest 10.599 2704 | 15 0.016
HHIE-S test/retest 8.678 2963 | 15 0.009
STAI-S test/retest 5.868 2403 | 15 0.029

*amplification /test - No; amplification /retest - Yes

** HHIE - hearing handicap inventory for the elderly

*** HHIE-S - hearing handicap inventory for the elderly - social and situ-
ational effects

**¥% STAI-S — State Trait Anxiety Inventory "state anxiety”

**#¥¥statistical significance (p < 0.05)

The statistical significance of the difference of the STAI-
S subscale (p = 0.029) with a lower rate of anxiety at retest
was noticed (Table 4.5), while STAI-T test/retest did not
show a statistically significant difference (p = 0.173).

Group lll: hearing amplification / test - NO; retest - NO

In a group of subjects who did not have hearing aids at
the start of the study (N = 44), as well as after a year, a
statistically significant difference (p = 0.002) was observed
in relation to the scores of the HHIE test/retest, which
showed a greater subjective hearing disability assessment
after a year (Table 7).

No statistically significant difference (p = 1.00) was
observed in HHIE-S subscale analysis of subjects without
hearing amplification, as opposed to the HHIE-E subscale
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* amplification /test - No; amplification /retest - No

** HHIE - hearing handicap inventory for the elderly

*** HHIE-E - hearing handicap inventory for the elderly - emotional effects
***¥*STAl - State Trait Anxiety Inventory

****¥*¥STAI-S — State Trait Anxiety Inventory "state anxiety”

**¥¥(XSTAI-T — State Trait Anxiety Inventory "trait anxiety”

*x#x¥¥*statistical significance (p < 0.05)

A statistically significant difference (p = 0.000) was ob-
served with the analysis of STAI scale scores on the test
and retest in patients with no hearing amplification, and
following the descriptive statistics we can conclude that
the anxiety feeling is more pronounced after one year. The
statistical significance of the difference (p = 0.001) on the
test and retest was observed in the STAI-S subscale, with a
more pronounced anxiety feeling as the current state after
one year and the STAI-T subscale (p = 0.001) with a greater
rate of anxiety at the retest (Table 6, 7).

DISCUSSION
Audiological treatment of patients requires the use of valid
scales for assessment of hearing impairment, with the aim

of planning the rehabilitation of hearing [23].
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By analysis of hearing impairment in correlation with
assessment of hearing disability and sense of handicap
(HHIE at the beginning of the study and after a year), it is
noticed that higher level of subjective hearing disability as-
sesment was in group of patients who did not carry hearing
aid from the beginning to the end of the study (p = 0.002).
Our research is in relation to literature regarding hearing
impairment and anxiety assessment [24, 25].

The analysis of the HHIE (S and E) scores is in accor-
dance with research data [24, 25] and indicates that the
majority of respondents (81.6%) with mild to moderate
degree of hearing impairment have social and situational
effects of hearing impairment, while the emotional compo-
nent of hearing impairment in mild to moderate degree is
present in 50.8% of subjects. The emotional-social experi-
ence of hearing impairment refers to the quality, type and
frequency of social interactions, as well as to indicators
of emotional status that are probably conditioned by in-
ability to understand speech and establish communica-
tion. Research shows that when hearing loss is increased
to a moderate level, anxiety is increased. Examination of
anxiety as a possible condition in people with presbycusis
was determined by STAI-S and T scale. Assessment of the
presence of anxiety in the group of subjects with no hearing
amplification noted more pronounced anxiety after one
year (p = 0.01), which is in accordance with the represen-
tation of other researchers [26, 27]. Hearing disability has
a significant share in assessing the overall health status as
poor for HHIE (p = 0.018); HHIE-S (p = 0.034); HHIE-E
(p = 0.040), which is significant in the planning of reha-
bilitation treatment.

By comparing the average of the score and determining
the statistically significant difference in the score HHIE and
STAI scales at test and retest is a good indicator of the effects
of auditory rehabilitation. This is confirmed by the statisti-
cal significance of the test/retest scores in HHIE (p = 0.016),
HHIE-S (p = 0.09) and STAI-S (p = 0.029) of respondents
who started aural amplification over a period of one year.
The data are consistent with other researches and indicate
the importance of hearing amplification in reducing the
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sense of disability, impotence, fear, and improvement of
communication, emotional and social life [27]. The statis-
tically significant difference in the HHI test/retest scores
(p=0.002), HHIE-E (p = 0.000), STAI (p = 0.000), STAI-S
(p=10.001) and STAI-T (p = 0.001) in which the amplifica-
tion is not conducted indicates that hearing deficit signifi-
cantly affects the psychosocial life, leading to to an even
greater isolation every day, a permanent state of anxiety
with a decrease in mental and cognitive abilities.

The process of auditory rehabilitation gives individuals
an active role in their lives, which increases self-esteem and
well-being [28, 29, 30].

CONCLUSION

Hearing amplification in persons with presbycusis influ-
ences the improvement of communication, reduction of
subjective assessment of hearing disability and anxiety.

Questionnaires for self-evaluation of hearing disability
and anxiety are useful for assessing emotional and social/
situational consequences and it is necessary to use them
in clinical practice, during audiological examination, first
interview, counseling, qualification and evaluation of hear-
ing rehabilitation program effectiveness. Proper approach
to audiological rehabilitation of people with presbycusis
is the right path in improving life quality and process of
humane aging.
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Edektn cnywHe amnanduKaymje Ha cybjeKTUBHY NPOLEHY CAYLLHE
OHEeCcnocob6/beHOCTU U aHKCMO3HOCT KoA 0coba ca npecbuakysumjom

WeaHa Manetuh-Cekynuh', Crawwa MetkoBuh?, HuHocnasa [parytuHosuh?, VisaHa BecenuHosuh?, JbubaHa Jennunh®
'J3Y OnwrTa 6onHuua,CBeTn Bpauesu', BujersnHa, Penybnuka Cpncka, bocHa n XepuerosuHa;

3ppaBcTBeHe ycTaHoBe - Anoteka beHy, beorpag, Cpbuja;
33npaBcTBeHmn cuctem Medi Group, Opcek 3a OPJ1, Beorpag, Cpbuja;

“YHuBep3uTeT y beorpagy, OakynTeT 3a cneuujanHy epyKauujy u pexabunutauujy, beorpag, Cpbuja;

SLleHTap 3a yHanpehetbe XnBOTHNX akTuBHOCTH, beorpag, Cpbuja

CAMETAK

YBopa/Lurb Mpecbuakysuja, cTapayka HarnyBoCT, jecte nporpe-
CVBHU, GrnaTepanHy CeH30PUHeYpanHy rybrTak ciyxa Koju Ka-
paKTepuLLe CMakeHa 0CET/bMBOCT C/lyXa U pa3ymeBakba roBopa
y 6y4YHOj CpeavHu, YMe HapyLlaBa KOMyHUKaL1jy 1 3HauajHO
yTNUe Ha NCMOJbaBake aHKCMO3HOCTY.

Linrb papa je 6vo ncnutatit yTuLaj cnyliHe amnavdukamje Ha
NCMoJbaBakbe CITyLHE OHECMOCOO/bEHOCTU U @HKCMO3HOCTY
Ko ocoba ca npecbuakysmjom.

MeTope Y30pak cy unmHuna 120 ncnvtaHrka o6a nona, CrapocTu
47-85 ropvHa ca npecbuakysujom, 60 UCMUTaHMKA ca CIyLIHOM
amnnudrKaumujom n 60 6e3 cnposefeHe amnandukayuje. Y nc-
TpaXuBamy cy KopuwwheHe cTaHAapAn30BaHe ckane Hearing
Handicap Inventory for the Elderly v Spielberger State Trait Anxiety
Inventory 3a NpoLeHy NPYCYCTBa aHKCMO3HOCTU.

Pesyntatu Kop ncnvtaHuka ca cnywHom amnandukamjom
TecT/peTect Hema CTaTUCTMYKe 3HaYajHOCTM y pe3ynTaTu-
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Ma ckana u nopckana STAI v HHIE, cem HHIE-S (p = 0,004) ca
MatbVM pe3ynTaTom Ha peTtecTy. Koa ncnutaHmka Kog Kojux
je ToKoM rofinHe cnpoBefAeHa ciyliHa amnnndrKauvja 3a-
naKeHa je CTaTUCTUYKM 3HavajHa pa3nuka y HHIE (p = 0,016),
HHIE-S (p = 0,004) n STAI-S (p = 0,029), LITO FOBOPW O MOBO/BHOM
yTuuajy ciylwHe amnnudrkauuje. Y rpynu 6e3 ciyLHe amnnu-
duKaymje 3anaxeHa je CTaTUCTUYKA 3HAYajHOCT y OAHOCY Ha
pe3syntate HHIE (p = 0,002), HHIE-E (p = 0,000), STAI (p = 0,000),
STAI-S (p =0,001) n STAI-T (p = 0,001) 1 3anaxeHo je fa Cy aHK-
CMO3HOCT, rybuTak eMOLIMOHATHVX KOHTaKaTa 1 13pakeHujn
CTeneH CITyLlHe OHecnocob/beHOCTY MoCeanLa HecnpoBeseHe
cnylHe pexabunutayuje.

3aKsbyuak Y ayamnonoLuKy npakcy 6u tpe6ano yBectu TectoBe
3a NpoLeHy cyLiHe OHeCNoCo6sbeHOCTU N aHKCMO3HOCTM Y
Lsby OuyBatba 34PaBsba Y KaCHWjeM KUBOTHOM A00Y.
KrbyuHe peun: npec6uaky3smja; aHKCMO3HOCT; CTyLLIHA OHeCrno-
COG/BEHOCT; CoLMjanHa n3onauuja
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SUMMARY

Introduction/Objective Although effectiveness of atypical antipsychotics in patients with schizophrenia
is mostly similar, there are significant differences in adverse effects rate and treatment costs, making
comparison of their cost/effectiveness ratios essential for optimal drug choice. The aim of this study was
to compare cost/effectiveness of aripiprazole and olanzapine in long-term treatment of schizophrenia.
Methods A four-state, three-month cycle Markov model was built to compare aripiprazole and olanzap-
ine. The model assumed that patients who relapse on treatment with both aripiprazole and olanzapine
are further treated with clozapine. The perspective of the National Health Insurance Fund was chosen,
and the period covered by the model was 10 years. The model results were obtained after Monte Carlo
microsimulation of a sample with 1,000 virtual patients. Both multiple one-way and probabilistic sensi-
tivity analysis was made.

Results After base-case analysis aripiprazole was dominated by olanzapine, as net monetary benefit
was negative (-390,341.96 + 29,131.53 RSD) and incremental cost/effectiveness ratio (ICER) was above
the willingness-to-pay line of one Serbian gross domestic product per capita per quality-adjusted life
year (QALY) gained. Multiple one-way and probabilistic sensitivity analysis confirmed results of the base
case simulation.

Conclusion Olanzapine has more beneficial cost/effectiveness ratio than aripiprazole for long-term

Received - MpumbeHo:
October 12,2018

Revised - PeBusnja:
January 18,2019

Accepted - MpuxeaheHo:
May 27,2019

Online first: June 19,2019

Correspondence to:

Slobodan M. JANKOVIC
University of Kragujevac
Faculty of Medical Sciences
Svetozara Markovica 69
34000 Kragujevac, Serbia
slobnera@gmail.com

treatment of schizophrenia in Serbian milieu.
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INTRODUCTION

Schizophrenia is a hard, chronic, and debilitat-
ing disease, responsible for the health problems
in about 1% of the world’s adult popOulation,
i.e. 24 million people around the world suffer
from it [1]. The treatment of the people suf-
fering from schizophrenia is accompanied with
high percentage of relapse and rehospitalization,
since patients are largely unwilling to take the
prescribed medicine. Relapse, characterized by
acute psychotic deterioration, has serious con-
sequences. Apart from the risk of the person
expressing behaviour dangerous for themselves
or for others, endangering their personal rela-
tionships, their education or their employment
status, relapse also leads to rehospitalizations,
which significantly increases treatment cost.
According to various studies, from 20 to more
than 90% of the patients with the first episode
of schizophrenia are relapsed within two years
after being released from a hospital [2, 3, 4].
The therapy using antipsychotics is an impor-
tant strategy in a fight against relapse. Atypi-
cal antipsychotics, compared to the old, typical
ones, represent an important step forward in the
treatment of schizophrenia in terms of a better
profile of undesired effects, superior tolerance,
and a higher level of patient compliance [5].

Olanzapine represents an atypical antipsy-
chotic and an antagonist of dopamine D2 and
serotonin 5HT2A receptors. This drug was
approved for the treatment of schizophrenia,
mania, depression caused by bipolar disorder,
as well as for the treatment of therapy-resistant
depression. Aripiprazole is an example of an
atypical antipsychotic and a partial agonist of
dopamine D2 receptors. FDA has approved
the usage of this medicine for the treatment
of schizophrenia and mania, as well as, for the
treatment of some psychiatric disorders in chil-
dren and adolescents. Olanzapine is an antipsy-
chotic sedative, which often leads to increase in
both body weight and cardiometabolic risk. On
the other hand, aripiprazole is not a sedative,
it leads to almost no increase in either body
weight or cardiometabolic risk, and it does not
cause the appearance of metabolic syndrome
(insulin resistance, dyslipidemia, increased lev-
el of triglycerides), but in some patients it could
cause a slight agitation, akathisia or problems
with impulse control. As far as the efficiency
of these two antipsychotics is concerned, some
researches have shown that there were no dif-
ferences, while others favored olanzapine [6].

If we take into consideration the limited ef-
ficiency of antipsychotics, which is often closely
related to the treatment termination, relapses,
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and rehospitalization, and thus, increased treatment costs,
it is necessary to evaluate the cost/effectiveness profile of
antipsychotics to make an adequate choice of antipsychot-
ics for the treatment of schizophrenia while being aware
of the health system financial reality. Moreover, pharma-
coeconomic analyses represent an important parameter
for the evaluating introduction of new antipsychotic on
the market, with the aim of choosing a therapeutic option
adapted to the needs of a patient, with superior tolerance
and better compliance. So far, there have not been any cost/
effectiveness or cost/utility studies that would compare
olanzapine and aripiprazole (two atypical antipsychotics
currently highly utilized for treatment of schizophrenia) in
the health and economic milieu of the countries of South-
east Europe.

The aim of our study was to compare cost/effectiveness
of aripiprazole and olanzapine for long-term treatment of
patients with schizophrenia.

METHODS

Our study is Markov model-based economic evaluation
of aripiprazole in comparison to olanzapine for long-
term treatment of patients with schizophrenia. Markov
model owes its name to Andrey Andreyevich Markov
(1856-1922), a Russian mathematician who first described
chronic processes (like schizophrenia) through a chain
of interconnected conditions. A patient transits from one
state to the next according to probabilities observed from
either clinical trials or observational studies. The base
case population are adult patients of both sexes residing
in Serbia who are in the second episode schizophrenia
(of any type), and are about to receive for the second-line
treatment with oral antipsychotics. Both aripiprazole and
olanzapine received approved indication for the popula-
tion chosen: treatment of schizophrenia in adults and in
adolescents aged 15 and older. The setting for the analysis
was healthcare system of the Republic of Serbia, which
consists of state-owned health care facilities, and is funded
by the National Health Insurance Fund (NHIF), based on
the obligatory health insurance contributions from all em-
ployed adults in Serbia. Prices of drugs and health care
services are controlled by NHIF and the Government of
the Republic of Serbia.

The perspective for this economic analysis was that of
the NHIE and only direct medical costs were taken into ac-
count. Aripiprazole was compared with olanzapine because
both drugs belong to the same pharmacotherapeutic class
(atypical antipsychotics), and are alternatively prescribed
for treatment of schizophrenia according to current guide-
lines. Aripiprazole is taken orally, 15 mg once a day, and
olanzapine 5-20 mg once a day, depending on the patient’s
response. The period covered by the model in the study
was 10 years, as it was maximal period for which earlier co-
hort studies reported results [7]. Costs and outcomes were
discounted with annual rate of 3%, as this was the value
of Referent annual interest rate of the National Bank of
Serbia [8]. The main outcome of the study was the quality-
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adjusted life years gained, what is common for cost/utility
studies. Estimates of the effectiveness of aripiprazole and
olanzapine were synthesis-based, taken from meta-anal-
yses of systematic reviews if available, or summated from
available controlled clinical trials reports, which satisfied
quality standards of evidence-based medicine. Estimates
of costs of health states in the model (including medication
costs, health services costs and other direct medical costs)
were based on published data about health care resources
utilization, which were multiplied by unit costs of drugs,
services and materials, set by the NHIF through its legal
acts or when unavailable, taken from producers [9, 10].
The dates of estimated resource quantities depended on
the published studies dates, but as a rule, the most recent
studies were favored; the unit costs were taken for the year
2018. All costs were reported in Serbian dinars (RSD).

This study was done in accord with standards of the
institutional Committee on Ethics.

Markov chain model was used since schizophrenia with
its relapses is a chronic condition, with clearly separable
health states. In total, five health states were chosen:

1. remission without adverse effects;

2. remission with adverse effects;

3. relapse;

4. second episode in spite of continuous use of the first
line antipsychotics, which can be present only in the
first cycle of the model, later on, only relapse is pos-
sible;

5. death, according to descriptions of the natural course
of the disease, since the duration of one cycle was
three months (the whole model had 40 cycles), since
changes of the chosen health states fitted well in this
timeframe [11].

The model is presented in the Figure 1, with health
states and possible transitions. Half-cycle correction was
used in the model. The model was built using Microsoft
Excel 2016, and simulated by Monte Carlo microsimula-
tion run by macros written in Visual Basic by the authors.
Both one-way and probabilistic sensitivity analysis (PSA)
were made, and the results presented by tornado diagram
and comparative table (base case vs. PSA), respectively.

Remission
without
adverse

effects

Remission

with
adverse
effects

Second
response

Figure 1. Graphic representation of the Markov model used in the
study, with health states and possible transitions
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Table 1. Values of input variables for Markov model used in the study, both for the base case and probability sensitivity analysis

. PSA - distribution used and
Variable Base-case value Reference
parameter values
Treatment response rate of second episode of 053 Beta distribution [19]
schizophrenia ) a=53,=47
Three-month probability of relapse in patients taking Beta distribution
- 0.0473 [19]
aripiprazole a=5p3=95
Three-month probability of extrapyramidal syndrome in Beta distribution
. R - 0.0325 [19]
patients taking aripiprazole a=3,8=97
Three-month probability of metabolic syndrome in 0.0025 Beta distribution [19]
patients taking aripiprazole ’ a=0.25p3=99.75
. . . . - Beta distribution
Three-month mortality rate in patients taking aripiprazole 0.0088 =088, B=99.12 [20]
Three-month probability of treatment response with 0401 Beta distribution 21]
clozapine ’ a=40.1,=59.9
Three-month probability of extrapyramidal syndrome in 0.0368 Beta distribution [22]
patients taking clozapine ’ a=37,3=963
Three-month probability of metabolic syndrome in 0.0049 Beta distribution 23]
patients taking clozapine ' a=0.49,3=99.51
Three-month probability of neutropenia in patients 0.0021 Beta distribution 23]
taking clozapine ’ a=0.21,=99.79
Three-month mortality rate in patients taking olanzapine Beta distribution
. 0.004 [20]
or clozapine a=04,3=99.6
- . . . Beta distribution
Utility of schizophrenia remission 0.919 a=92,8=8 [24]
- . . Beta distribution
Utility of schizophrenia relapse 0.604 a=604,B =396 [24]
- . Beta distribution
Utility decrease due to metabolic syndrome 0.132 a=132, B =868 [24]
- . Beta distribution
Utility decrease due to extrapyramidal syndrome 0.256 a=256,B =744 [24]
b Gamma distribution
Costs of hospitalization 52,465.28 RSD a=16, B =3279.08 [25]
. . . . Gamma distribution
Costs of daily treatment with olanzapine (5-20 mg daily) 25-122 RSD a=16,B =587 [26]
Costs of three-months treatment of stable schizophrenia 5,693.14 RSD Gamma distribution [10, 25]
A a=16,3=335.82 !
Costs treating relapse of schizophrenia for three months 11,142.43 RSD Gamma distribution [10, 25]
T a=16, 3 =696.40 !
. . -~ Gamma distribution
Costs of daily therapy with aripiprazole (15 mg) 54.68 RSD - _ [27]
a=16,p=3.42
. . . Gamma distribution
Costs of daily therapy with clozapine (200-400 mg) 35-70 RSD a=16B =325 [28]
. . Gamma distribution
Costs of treating neutropenia 53,000.99 RSD a=16,B=3312.56 [29]
Three—mpnth relapse rate of schizophrenia with 2.28% Beta distribution 30]
olanzapine a=2,3=98
Costs of one day of hospitalization at general ward 1,545.40 RSD Administratively regulated [10]
Costs of the first visit to a specialist 284.01 RSD Administratively regulated [10]
Costs of the first visit to a general practitioner 356.44 RSD Administratively regulated [10]
Cost of repeated visit to a specialist 186.98 RSD Administratively regulated [10]
Costs of repeated visit to a general practitioner 259.49 RSD Administratively regulated [10]
Costs of taking blood sample 105.33 RSD Administratively regulated [10]
Blood count - price 287.95 RSD Administratively regulated [10]
Creatinine level in serum — price 235.15RSD Administratively regulated [10]
AST or ALT level in serum — price 229.15RSD Administratively regulated [10]
ECG - price 600.00 RSD Administratively regulated [10]

PSA - probabilistic sensitivity analysis; ECG - electrocardiography; AST — aspartate transaminase; ALT — alanine transaminase
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RESULTS
Base case

Values of input parameters for Markov model used in the
study, both for the base case and probability sensitivity
analysis, are shown in the Table 1. Base case Monte Carlo
microsimulation for 1,000 virtual patients treated by ar-
ipiprazole gave the following results:
1. average cost per patient for 10 years was 428,082.91
+ 4,755.66 RSD (99% CI);
2. average number of quality-adjusted life years (QA-
LYs) gained 6.82 + 0.04.
Based on the same simulation, for patients treated by
olanzapine:
1. average cost per patient for 10 years was 426,213.49
+4,186.63 RSD (99% CI);
2. average number of QALY's gained 7.43 + 0.03.

When aripiprazole was compared with olanzapine, in-
cremental cost/effectiveness ratio (ICER) per one more
QALY gained was131,417.69 + 127,548.34 RSD (99% CI),
while monetary net benefit was negative, -390,341.96 +
29,131.53 RSD (99% CI). Figure 2 presents ICER for each
virtual patient separately, and Figure 3 presents the av-
erage ICER for the whole cohort, with 99%-confidence
interval. X- and y-axes of both figures measure difference
in effects and difference in costs, respectively, of the two
therapeutic alternatives, aripiprazole and olanzapine. In
order to be cost/effective in comparison with olanzapine,
virtual patients on these graphs should be in the lower-
right quadrant or below the lines shown on the graphs
that pass through origin of the coordinates (axes). From
Figure 3, one may learn that the majority of ICER values
is above the lines that reflect RFHI’s willingness to pay
for one more QALY gained with new drug (aripiprazole)
in comparison with the old one (olanzapine). The lines
presented are lambda 1 (one GDP per capita per QALY
gained), lambda 2 (three GDP per capita per QALY gained)
and lambda 3 (nine GDP per capita per QALY gained).

Acceptability curve

The acceptability curve shows dependence of probabil-
ity that aripiprazole is cost/effective (in comparison with
olanzapine) on amount that NHIF is willing to pay for one
more QALY gained with aripiprazole (again in comparison
with olanzapine). If willingness of NHIF to pay for one
more QALY gained ranges from 200,000 RSD to 20,000,000
RSD, changes in percentage of virtual patients from Monte
Carlo simulation who fall below current willingness to pay
line in ICER diagram (i.e. the probability that aripiprazole
is cost/effective in comparison to olanzapine) could be read
from the acceptability curve. From Figure 4 one may see
that the probability of aripiprazole being cost/effective is
about 13% only if the NHIF is willing to pay one to nine
GDPs per capita for a QALY gained (634,156 RSD).
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Figure 2. Base case incremental cost/effectiveness ratio for each vir-
tual patient in the model: long-term treatment of schizophrenia with
aripiprazole vs. olanzapine; the effect is on the scale marked as number
of quality-adjusted life years gained
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Figure 3. Base case average incremental cost/effectiveness ratio with
99% confidence intervals: long-term treatment of schizophrenia with
aripiprazole vs. olanzapine; the effect is on the scale marked as number
of quality-adjusted life years gained
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Figure 4. Acceptability curve

Red vertical line - one gross domestic product per capita for a quality-
adjusted life year gained; green vertical line - three gross domestic products
per capita for a quality-adjusted life year gained; yellow vertical line - nine
gross domestic products per capita for a quality-adjusted life year gained
QALY - quality-adjusted life year
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One-way sensitivity analysis

Within the framework of one-way sensitivity analysis
values of input variables were varied + 50% one by one,
and net monetary benefit calculated for each of the varied
values. Results of the analysis are shown only for four the
most influential variables (for the sake of clarity) in the
tornado diagram (Figure 5). One-way sensitivity analy-
sis showed that varying values of input variables did not
change results of the cost/utility analysis, since net mon-
etary benefit remained negative even with the extreme
input values.

Probabilistic sensitivity analysis

For the PSA, values of the input variables were replaced
with distributions, beta distribution being used for rate and
utility variables, and gamma distribution for cost variables.
After Monte Carlo microsimulation, more dispersed values
of output variables were recorded, and their means with
99% confidence intervals are presented in Table 2. With
supra-threshold value of ICER and negative value of net
monetary benefit, the PSA confirmed that aripiprazole
was not cost/effective when compared with olanzapine for
long-term treatment of schizophrenia.

DISCUSSION

The efficiency of olanzapine and aripiprazole in the treat-
ment of schizophrenia has already been tested and proved
in randomized controlled clinical trials. However, although
both of them belong to the group of atypical antipsychot-
ics, they have different pharmacoeconomic profiles that
need to be compared in every single socioeconomic en-
vironment individually. There have been numerous cost/
effectiveness analyses done worldwide with the aim of
comparing olanzapine and aripiprazole, but none of them
was made in the Southeast European settings. According
to our model, after base-case analysis, aripiprazole was
dominated by olanzapine, as net monetary benefit was
negative and incremental cost/effectiveness ratio (ICER)
was above the willingness-to-pay line of one Serbian GDP
per capita per QALY gained. The results of our model show
that olanzapine has more beneficial cost/effectiveness ratio
than aripiprazole for long-term treatment of schizophre-
nia in Serbian milieu. Multiple one-way and probabilis-
tic sensitivity analysis confirmed results of the base case
simulation.

According to the study by Furiak et al. [12], in the Unit-
ed States, where olanzapine has been compared with other
oral antipsychotics in the treatment of schizophrenia, it
was proved to be the most cost-effective treatment strategy,
not only in relation to aripiprazole, but to risperidone, que-
tiapine and ziprasidone as well. In another model done in
the United States, olanzapine was also the dominant cost/
effective choice in the treatment of schizophrenia, due to
its higher efficiency and lower cost of treatment compared
to aripiprazole [13]. Our results are in accordance with the

‘ DOI: https://doi.org/10.2298/SARH181012065D
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Figure 5. Tornado diagram

Table 2. Values of output variables before and after probabilistic sen-
sitivity analysis (mean + 99% Cl)

Output variables Base case PSA
Costs of aripiprazole treatment 428,082.91 + 435,072.79 +
per patient 4,755.66 RSD | 11,077.85 RSD
Costs of olanzapine treatment 426,213.49 + 430,481.08 +
per patient 4,186.63 RSD | 9,273.21 RSD
QALYs gained with aripiprazole 6.82 +0.04 6.95 + 0.08
QALYs gained with olanzapine 7.43 +£0.03 7.51+£0.07
ICER 131,417.69 102,750.08 +
127,548.34 176,564.03
RSD RSD
Net monetary benefit -390,341.96 + | -359,894.06 +
29,131.53 RSD | 58,321.83 RSD

PSA - probabilistic sensitivity analysis; QALYs — quality-adjusted life years;
ICER - incremental cost/effectiveness ratio

conclusion of the study from Singapore, where olanzapine
also proved to be more cost/effective antipsychotic than ar-
ipiprazole [14]. The same conclusion about the superiority
of a pharmacoeconomic profile of olanzapine was reached
in the study by Obradovic et al [15], the focus of which
was compliance rate, rehospitalization rate for compliant
and non-compliant patients, duration and frequency of
hospitalization, and adverse event rate.

On the contrary, economic evaluation of aripiprazole
and olanzapine in Italy has shown medical and economic
advantage of aripiprazole over olanzapine, in terms of re-
duced incidence of metabolic syndrome and diabetes, and
lower treatment costs [16]. Moreover, according to a cost/
effectiveness analysis done in Sweden, with the patients
treated with aripiprazole, there was a significantly lower
risk of the development of metabolic syndrome, diabetes of
cardiovascular morbidity and mortality, which confirmed
that there is a superiority of the pharmacoeconomic pro-
file of aripiprazole over olanzapine [17]. In the study with
adolescents (15-17-year-olds) in England, aripiprazole was
shown to be cost/effective treatment option compared to
olanzapine [18].

The differences in cost/effectiveness estimate of aripip-
razole vs. olanzapine may probably be attributed to differ-
ent methods of cost estimation (some of the studies did not
take into account all costs incurred by adverse effects of the
drugs compared), to variations in socioeconomic milieus,
and to variations in adherence rate, as well. In addition,
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period covered by the models used in these studies varied,
which could support the thesis that in some of these stud-
ies period covered by the model was not long enough to
capture the long term outcomes in the treatment of schizo-
phrenia. In general, the studies did not account for patient
heterogeneity, which implies that different subpopulations
of patients were used in various studies.

Our study also has certain limitations, which are in
the first place related to source of the cost data. Since we
lacked data from patient files and database of the NHIF,
the costs of health states were estimated from published
resource utilization studies, multiplying presented figures
with unit costs set by the NHIF. Estimate of costs based on
such method is certainly less reliable than from actual data,
but we tried to offset this by wide distributions of cost es-
timates used in the PSA. Another limitation was certainly
imposed by pooling all types of schizophrenia into one
population, while there could have been important dif-
ferences which became obtunded, i.e. some schizophrenia
types could have been more responsive to one than another
drug, and vice versa.

REFERENCES

1. Simeone JC, Ward AJ, Rotella P, Collins J, Windisch R. An evaluation
of variation in published estimates of schizophrenia prevalence
from 1990-2013: a systematic literature review. BMC Psychiatry.
2015; 15:193.

2. Zipursky RB, Menezes NM, Streiner DL. Risk of symptom recurrence
with medication discontinuation in first-episode psychosis: a
systematic review. Schizophr Res. 2014; 152(2-3):408-14.

3. Emsley R, Chiliza B, Asmal L, Harvey B. The nature of relapse in
schizophrenia. BMC Psychiatry. 2013; 13:50.

4. Karson C, Duffy RA, Eramo A, Nylander AG, Offord SJ. Long-term
outcomes of antipsychotic treatment in patients with first-episode
schizophrenia: a systematic review. Neuropsychiatr Dis Treat.
2016; 12:57-67.

5. Santos A, Godéi |, Vidal C, Ruas C. Economic evaluation of
antipsychotics for the treatment of schizophrenia: a systematic
review. J Bras Econ Saude. 2017; 9:207-28.

6.  Stahl SM. Prescriber’s Guide: Stahl’s Essential
Psychopharmacology. 6 edition. Cambridge, United Kingdom;
New York, NY: Cambridge University Press; 2017. p. 890.

7. LeuchtS, Cipriani A, Spineli L, Mavridis D, Orey D, Richter F, et al.
Comparative efficacy and tolerability of 15 antipsychotic drugs in
schizophrenia: a multiple-treatments meta-analysis. Lancet Lond
Engl. 2013; 382(9896):951-62.

8. NBS|Kamatne stope Narodne banke Srbije [Internet]. [cited
2018 Sep 9]. Available from: http://www.nbs.rs/internet/
latinica/30/30_4/30_4_5/

9.  Actregulating prices of laboratory services at primary, secondary
and tertiary health care level. Offiicial Gazette of Republic of
Serbia. 2014; 36(14).

10.  Act regulating prices of healthcare services at secondary and
tertiary healthcare level. Official Gazette of Republic of Serbia.
37/14. Official Gazette of Republic of Serbia. 2014.

11.  Zeidler J, Mahlich J, Greiner W, Heres S. Cost effectiveness of
paliperidone palmitate for the treatment of schizophrenia in
Germany. Appl Health Econ Health Policy. 2013; 11(5):509-21.

12.  Furiak NM, Ascher-Svanum H, Klein RW, Smolen LJ, Lawson
AH, Conley RR, et al. Cost-effectiveness model comparing
olanzapine and other oral atypical antipsychotics in the treatment
of schizophrenia in the United States. Cost Eff Resour Alloc CE.
2009; 7:4.

13.  Ascher-Svanum H, Stensland MD, Peng X, Faries DE, Stauffer
VL, Osuntokun OO, et al. Cost-effectiveness of olanzapine vs.
aripiprazole in the treatment of schizophrenia. Curr Med Res Opin.
2011;27(1):115-22.

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):468-474

CONCLUSION

According to this study, olanzapine has more beneficial
cost/effectiveness ratio than aripiprazole in long-term
treatment of schizophrenia in the Serbian milieu. Treat-
ment with aripiprazole is less effective and somewhat more
expensive than treatment with olanzapine, therefore prob-
ability of being cost/effective in comparison to olanzapine
is less than 15%. Sensitivity analysis shows that variation
of input parameters over full range of possible values does
not improve estimate of aripiprazole’s cost/effectiveness.
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OaHoC TPOLWKOBA U ePpUKACHOCTU apunNUNpasona HacynpoT 0NaH3anNuHy Kopa,

AYroTpajHor neyera cxmsodpeHuje

Anekcangpa [lytuHa', Meana Crawesuh-Kapnnuuh'? Hukona MaHapu?, Auhenka Mpokuh?, CnobogaH M. JaHkouh*

'KnuHuka 3a ncuxumjatpmjcke 6onectn, [p J1asa Jlasapesuh’, beorpag, Cpbuja;
2YHuBepauTet y MpuwTunm - Kocoscka Mutposuua, MegnumHckn dakynteT, Kocoscka Mutposuua, Cpbuja;

*MuHucTapcTBo 3paBsba Penybnuke Cpbuje, beorpag, Cpbuja;

*YHnBep3uTeT y Kparyjesuy, Gakyntet meanLnHCKIX Hayka, Kparyjesau, Cpbuja

CAXETAK

YBoa/Lnm Maga je edrKacHOCT aTUMNYHMX aHTUNCUXOTUKA
Kop 6onecHuKa Koju 601yjy of Cx30ppeHmje YriaBHOM ClIMYHa,
NnocToje 3HayajHe pa3fivKe KO CToMe HeXerbeHnx peakuuja
1 TPOLLKOBA JleYehsa, LWTO YMHU nopehere ogHOCa hUXOBUX
TPOLLKOBA 1 edrKACHOCTU KIbyYHUM 3a Haj6osbu 1360p neka.
Linmb oBe cTyauje je 6ro ga ce ynopefe Tpolwak n edektu
apununpasosna 1 oflaH3annHa Kog AyroTpajHor feyerba CXu-
30bpeHmje.

MeTopge YpaheH je mogen no MapkoBy ca TPOMECEUYHVM LIMKTY-
CUMa 1 YeTUpK CTakba, fa 6v ce ynopenunu apynunpason u
onaH3anuH. Mogen je nogpasymeBao fa 601eCHULM KO KOjUX
[Johe [0 noropLuakba 3[PaBCTBEHON CTakba Nocsie ynotpebe nnm
apununpasona unv onaH3anuHa byay fasbe neyeHun Knosanu-
HOM. MI3abpaH je cTaB Peny6bnnykor ¢poHAa 3a 3ApaBCTBEHO OCU-
rypame, a BpeEMeHCKIM OKBYp je 610 geceT roguHa. Pesyntatu
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mogena cy fiobumjeHun nocne Mukpocumynaumje MoHte Kapso Ha
y30pKy o 1000 BpTyenHux 6onecHuka. YpaheHe cy myntunna
jepHoCMepHa 1 NPo6abynncTyKa aHanm3a CeH3UTUBHOCTH.
PesynrtaTtu [Nocne aHanu3se cnyvajeBa ofiaH3anviH je 61o fo-
MWHaHTaH y OAHOCY Ha apununNpason, jep je HeTo MOHeTapHa
KopucT 6una HeratvBHa (-390,341.96 + 29,131.53 PCA), a npu-
paluTaj ogHOCa NCMATUBOCTM U3HAA NIHMje CNPEMHOCTM Aa
Ce MnaTu 3a jeAHy rofuHy KOpyUroBaHy 3a KBaIMTeT y OfHOCY
Ha cprcku 6pyTo fomahu MPOr3BOA MO FNaBu CTaHOBHYKA.
MynTunna jegHocmepHa 1 Npo6abunncTnyKa aHanm3a ceHsu-
TMBHOCTY Cy NOTBPAWIE pe3ynTaTe cumynatmje.

3aksbyyak [lyropoyHa Tepanija 60ecHrKa ca Cxu3oppeHnjom
y Cpbujn nomohy onaH3sanuHa je jedTuHwja 1 HELTO AeNOTBOP-
HVja of Tepanuje apununpasosiom.

KrbyuHe peuu: apunmnpa3on; onaH3anvH; TpoLuak/eprkacHoCT
aHanu3a; MapkoB/beB mogen
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CASE REPORT / MPUKA3 BOJIECHUKA

Unusual anatomy of permanent maxillary and
mandibular molars — case reports

Aleksandra Misi¢, Suzana Zivanovi¢, Mirjana Radovi¢, Milo$ Papi¢, Milica Popovi¢
University of Kragujevac, Faculty of Medical Sciences, Department of Dentistry, Kragujevac, Serbia

SUMMARY

Introduction The anatomy and morphology of the roots and root canal systems of multi-rooted teeth,
especially the molars, shows numerous variations. Preoperative radiography, in particular cone-beam
computed tomography (CBCT), has exceptional significance in detecting anatomical variations and un-
usual root canal morphologies, which are extremely important to be familiar with in order to undertake
successful endodontic therapy and minimize procedural errors.

Outline of cases This report presents cases of incidental diagnosis of an unusual root anatomy and root
canal morphology of permanent molars in two patients. Diagnosis in the first case was made using ortho-
pantomography and confirmed after extraction therapy. The second case reviled unusual root anatomy
and root canal morphology of the permanent molar after preoperative CBCT imaging.

Conclusion Anatomical and morphological variations of roots and root canal systems can occur in any
tooth. Clinicians should expect these variations, which should be thoroughly investigated when con-

sidering dental treatment.

Keywords: single-rooted molars; unusual anatomy; dental radiography

INTRODUCTION

It is known that there are numerous varia-
tions in the root and root canal anatomy and
morphology of multi-rooted teeth, especially
molars [1]. Knowing possible anatomical and
morphological variations is extremely impor-
tant for successful endodontic therapy, but also
for the extraction of such teeth [2]. Permanent
maxillary molars are commonly described as a
group of teeth with three roots, two buccal and
one palatal, while permanent mandibular mo-
lars have usually two roots, mesial and distal [3,
4]. With regard to the number of root canals, in
each of the three roots of the maxillary molar
there is generally one canal, but it is common to
have two canals in the bucco-mesial root when
there are four canals in total [5]. Mandibular
molars usually have three canals, two of which
are located in the mesial root, but often two
canals can also be found in the distal root [6, 7].

Anatomical and morphological variations
and rare abnormalities of roots and root canal
systems had been shown in previous studies [1,
2, 3]. The literature shows that maxillary molars
can present from the simplest to the extensively
complicated root and root canal anatomy and
morphology [8-14]. Not much difference was
found for mandibular molars [6, 15-19]. The
key for successful endodontic therapy is in
proper locating, chemo-mechanical cleansing
and obturation of all canals, so in addition to
knowing the complicated canal morphology, it
is necessary to be familiar with the simple canal
morphology in order to reduce the possibility
of procedural errors.

Dental radiography is of the great impor-
tance for diagnosis, administration of therapy,
and post-operative monitoring. Using preop-
erative radiography, it is possible to estimate the
number and morphology of the roots and the
root canal systems [13]. Introduction of cone-
beam computed tomography (CBCT) facilitat-
ed the finding of anatomical and morphological
variations in everyday dental practice [19].

Despite the numerous studies of the anatomy
and morphology of maxillary and mandibular
molars, there is a small number of those which
describe the presence of single-rooted molars.

CASE REPORTS

Cases reported in this study were acquired after
signing the written consent by the patients. The
study was approved by the Ethics Committee
of the Faculty of Medical Sciences, University
of Kragujevac, Serbia (No: 01-15837), and was
conducted in compliance with the Helsinki
Declaration and Guidelines for Good Clinical
Practice.

Patient 1

The 51-year-old female patient reported for a
dental appointment at the Department of Den-
tistry, Faculty of Medical Sciences, University of
Kragujevac, Serbia, due to prosthetic rehabili-
tation. The medical history of the patient was
not significant for dental diagnosis and therapy.

During the clinical examination, it was no-
ticed that the following teeth were missing: 15,
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26, 36, 35, 46, and 47. The presence of a gangrenous root
of tooth 17 was determined, as well as numerous caries
lesions. Oral hygiene was inadequate. Preoperative ortho-
pantomographic examination revealed that all the pres-
ent teeth were single-rooted, including both maxillary and
mandibular molars (Figure 1). The patient was referred for
further dental care.

The terminal stage of periodontal disease was diagnosed
for the following teeth: 16, 14, 11, 25, 27, 37, and 31. These
teeth, as well as tooth 17, were indicated for extraction. Af-
ter the extraction, the teeth were photographed, and it was
confirmed that the extracted molars were single-rooted
(Figure 2). Further conservative and prosthetic rehabilita-
tion of the patient followed.

Patient 2

A 49-year-old female patient reported for prosthetic re-
habilitation of the mandibular right segment. The patient
denied any previous diseases regarding her medical history.
The clinical examination revealed the absence of teeth 45,
46, and 47, numerous caries lesions, and inadequate oral
hygiene. In order to consider possible implant rehabilita-
tion, the patient was referred to the CBCT preoperative
imaging.

The CBCT image revealed that the left maxillary first
molar had unusual root and root canal anatomy: one root
and one root canal at the transversal, sagittal, and axial
cross-sections (Figure 3). The canal was ovally shaped in its
entire length and had a larger bucco-lingual than a mesio-
distal diameter.

Prior to implant rehabilitation, the patient was referred
to further dental care, which included periodontal, restor-
ative, endodontic, and surgical treatment.

DISCUSSION

Anatomical variations such as fusion, germination, or
anomalies in the number of roots can often be diagnosed
on the basis of preoperative dental radiography. Although
the incidence of root variation is scarce, their presence
should not be underestimated, especially if root variations
are present in most of the teeth of one patient [20]. Mor-
phological dental anomalies can be localized on a single
tooth, on a group of teeth, or in the entire dentition and
they are considered to be associated with the disorders of
morpho-differentiation or could be attributed to the failure
in invagination of Hertwig’s epithelial sheath [16].

Variations in the number of roots of the permanent
macxillary first molar are described in the literature, mostly
regarding the complicated anatomy. The literature shows
that single-rooted permanent maxillary first molars, as
described in our case report, are a rare finding [20, 21, 22].
Concerning variance, single-rooted maxillary second mo-
lars were more often described, in 0.5-5% of cases, which
is not negligible [8, 13, 23].

Out of all permanent molars, mandibular second molars
show the most variations in the root anatomy and mor-
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Figure 1. Orthopantomographic image of Patient 1
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Figure 2. Extracted teeth of Patient 1; A, B, C, D: left permanent man-
dibular second molar; E: right permanent maxillary second molar

Figure 3. Cone-beam computed tomography images of left perma-
nent maxillary first molar on transversal cross-section (A), sagittal
cross-section (B), and axial cross-sections on the coronal (C), medial
(D), and apical level (E)

phology. The presence of single-rooted mandibular second
molars was found in 1.3-5.8% [8, 24].

Anatomy and morphology of third molars were also
previously investigated, with many morphological varia-
tions described. In our first case, orthopantomographic
image suggested that the patient had all four third molars
with simple anatomy, i.e. single root. This could not be
confirmed due to the lack of indications for CBCT imaging
or extraction of these teeth. Nevertheless, simple anatomy
should be expected, as previous studies showed that the
same anatomical variations are often present in most of
the teeth of the same group [24].
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Unusual anatomy of permanent maxillary and mandibular molars - case reports

Previously described cases showed that single-rooted
anatomy is often presented with bilateral, contralateral, or
ipsilateral symmetry [8, 13, 24]. In our first case, regarding
the present teeth, we showed the bilateral and contralat-
eral symmetry in third molars, and ipsilateral symmetry
in second molars (teeth 27 and 37).

Unlike the symmetrical appearance of simple anatomy;,
our second case presented a morphological variation in
a single tooth. This result emphasizes the importance of
preoperative evaluation of root canal morphology of every
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CBOjEBpCHa aHaTOMMja CTa/IHUX TOPHOBUTNYHUX U JO0HOBUTUYHUX KYTHAKa

— NpuKa3s 60necHUKA

AnekcaHgpa Muwuh, Cy3aHa Xnsanosuh, MupjaHa Pagosuh, Munow Manuh, Munuua Monosuh
YHuBep3uteT y KparyjesLly, Dakyntet MeguumMHCKUX HayKa, KaTefpa 3a ctomatonorujy, Kparyjesau, Cpbuja

CAXKETAK

YBop AHaToMmuja 1 Mopdoormja KopeHa 1 CrcTema KaHana Ko-
peHa BuLIeKopeHUX 3y6a, HapounTO KyTHaka, mokasyjy 6pojHe
Bapujauuje. MpeonepatuBHa paguorpadwja, nocebHo KomnjyTe-
pri3oBaHa Tomorpaduja KOHyCHOT 3pakKa, MMa 13y3eTaH 3Hauaj y
OTKpVBakby aHaTOMCKMX BapujaLinja 1 CBOjeBpCHe Mopdonoruje
KaHasa KOpeHa, Ynje je Mo3HaBakbe 13Y3eTHO BaXKHO 3a yCreLUHY
€HIOAOHTCKY Tepanujy 1 CMakbetbe npoLenypanHux rpellaka
Ha Hajmatby 6poj.

Mpukas cnyyajeBa OBa cTyguja nokasyje ABa clyyajHa Hanasa
CBOjeBPCHe aHaTOMVje KopeHa U Mopdororuje KaHana KopeHa
CTa/IHUX KyTHaKa fiBa nauujeHTa. Y ciyyajy npBor nauunjeHTa

DOI: https://doi.org/10.2298/SARH190305062M

AMjarHo3a je nocTaB/beHa Kopuwherem opTonaHTomorpaduje
1 notBpheHa je nocne Bahetba 3yba. Y Apyrom npukasaHom
CNyyajy CBOjeBpCHa aHaTOMMja KOpeHa 1 Mopdonoruja kaHana
KOpeHa CTa/lHOT KyTHaka NokasaHe Cy npeonepaTvBHUM CHUM-
KOM MEeTOZIOM KOMITjyTep130BaHe TOMOrpaduje KOHYCHOr 3paKa.
3ak/byuak AHaTOMCKe 1 MopdosoLLKe BapujaLmje KopeHa 1
crcTema KaHara KopeHa Mory ce youmuTm Ha cBrm 3ybuma. Cro-
MaTono3u 6y Tpebano fa ouekyjy oBe BapujaLuje, a Tpeba rx v
AeTarbHO NCTPaXKNUTU NPUAKKOM NOCTaB/bakba NiaHa Tepanvje.

KrmbyuHe peun: jefHOKOPEHU KyThaLly; CBOjeBpCHa aHaTOMUja;
AeHTanHa pagviorpaduja
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Severe toxic acute liver injury

Nikola Mitrovi¢', Ksenija Bojovi¢'?, Jasmina Simonovic¢'? Natasa Nikoli¢', Aleksandar UroSevic'?,
Dragan Deli¢'?

'Clinical Center of Serbia, Clinic for Infectious and Tropical Diseases, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Toxic liver injury is becoming greater problem in today’s hepatology. Until today more
than 900 drugs, toxins and herbs have been identified that can cause different liver injury. There was no
significant research of this problem in Serbia so far.

The aim of this study is to present the patient with severe form of acute hepatitis, whose etiology is
exclusively toxic.

Case outline A 23-year-old male, from Belgrade, previously healthy, got sick with signs and symptoms
that correlated with acute hepatitis. Biochemical analyses pointed to severe form of acute hepatitis
with impending hepatocellular failure. The diagnosis of toxic liver injury was set. It was caused by the
use of number substances and supplements: ecstasy, whey protein, branched-chain amino acid (BCAA),
creatine, high doses of vitamin D, glutamine, and multivitamin complex. He was treated with infusion,
gastroprotective, and substitution therapy. During hospitalization, the patient’s symptoms disappeared
with gradual normalization of biochemical analyses of the liver. When the patient’s condition was sat-
isfying, blind percutaneous liver biopsy was performed, with the following pathohistological findings:
lobular hepatitis, with no fibrosis, etiology correlates to toxic. After a month and a half since the disease
had begun, the patient fully recovered.

Conclusion Increased number of persons with toxic liver injury is being registered in developed coun-
tries worldwide. Similar trend can be noted in Serbia as well. By presenting young previously healthy
man with the severe form of toxic acute hepatitis and impending liver failure, we are pointing out the
significance of this problem. Multidisciplinary approach is needed to reach the most effective solutions.

Keywords: acute hepatitis; toxic liver injury; toxins; supplements

INTRODUCTION

The liver represents a central metabolic or-
gan included in degradation, metabolism, and
excretion of different toxic products. So far,
more than 900 drugs, toxins, and herbs were
registered that can cause different kinds of liver
injury. Toxic damage can affect hepatocytes or
biliary tract, and may present with different
clinical and biochemical manifestations. Thus,
clinical presentation of toxic liver injury can
only have asymptomatic elevations in amino-
transferase, then as acute hepatitis of different
severity, liver failure, chronic hepatitis, acute
and chronic cholangitis, micro and macrove-
sicular steatosis or vascular damage [1, 2, 3].
Toxic liver injury is most commonly caused
by drugs (drug induced liver injury — DILI),
herbal products (herb induced liver injury -
HILI) or other supplements which can be found
in drugstores without prescriptions. This natu-
ral or synthetic substances are foreign prod-
ucts for the organism and in most cases have
to be metabolized in the liver for degradation
and excretion. During this process, different
hepatotoxic metabolites can appear which can
cause liver injury in sensitive people. There are
two main mechanisms of toxic liver injury. The
first one is direct (intrinsic), dose-depended,

which leads to acute hepatocellular necrosis.
The effect of these substances is predictable,
and it is expected in all people who consume
it, with the possibility of reproducibility. The
other mechanism is idiosyncratic, due to im-
mune mediated hypersensitivity or metabolic
injury, which occurs after some time, up to a
year. It is not easy to predict liver damage made
in this way, as it occurs only in certain people
who have predisposition, and it is not dose-
dependent. During metabolization of these
substances, many different intermediate prod-
ucts are being created which are binding to cell
proteins forming neoantigens that affects the
immune system (sensitization) creating toxic
effects. In addition, genetically modified meta-
bolic path can lead to creation of intermediate
products, which will then have toxic effect [4].
Still, considering the fact that people usually
consume different toxic substances at the same
time, both mechanisms are included in the liver
injury, and they cannot be discussed separately.

In the last couple of years in developed coun-
tries, studies have shown a trend of increased
usage of supplements, most commonly for the
purpose of bodybuilding, losing weight, stay-
ing fit or “health promotion” Thus, research
conducted in the European countries (Finland,
Germany, Italy, Romania, Spain, and the United
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Kingdom) showed that around 20% of people used supple-
ment at least once [5]. Similarly, the data showed that in
the USA around $28 billion is spent on supplements every
year, while 52% of the general population has been using
these products in 1990-2000 [6, 7].

This kind of research has not yet been conducted in Ser-
bia, and only individual cases have emphasized the signifi-
cance of consuming potentially hepatotoxic substances [8,
9]. On the market in the last couple of years, there has been
a greater presence of different kind of supplements (for
bodybuilding, tension relief, sleep improvement, sexual
dysfunction, menopause, varicose veins, weight loss, etc.)
without previously being examined for potential hepato-
toxicity. After considering these facts, the aim of this paper
is to present a young, healthy patient with severe form of
acute hepatitis whose etiology has been proven toxic due
to different supplements intake.

CASE REPORT

A 23-year old male, a student from Belgrade, single, with
no children, was admitted to the Clinic for Infectious and
Tropical diseases, Clinical center of Serbia, due to poor
appetite, nausea, vomiting, fatigue, fever (up to 38.5°C)
and yellowing of the eyes and skin. Problems started in the
beginning of December 2016, four days before admission.
Firstly, he was examined at the primary health care cen-
ter and sent to Clinic for Infectious and Tropical diseases
under suspicion of acute hepatitis. On hospital admission,
he was conscious, oriented, with no signs of hepatic en-
cephalopathy, no fever, with jaundice, clear skin with no
spider nevus or palmar erythema. Liver was palpable two
centimeters below the right rib cage, while the spleen was
not palpable. The rest of the physical examination was nor-
mal. Biochemical analysis was typical for acute hepatitis
with signs of severe acute liver injury (SALI): aspartate
aminotransferase (AST) 10,606 IU/L, alanine amino-
transferase (ALT) 13,862 IU/L, total-value bilirubin (TBil)
63.9 umol/L, direct bilirubin (DBil) 33.6 pmol/L, gamma-
glutamyl transferase (GGT) 120 IU/L, alkaline phosphatase
(ALP) 102 IU/L, prothrombin time (PT) 32.4%, interna-
tional normalized ratio (INR) 2.19. The diagnosis of acute
hepatitis was set.

Epidemiological data showed that the patient lived with
his parents in comfortable conditions. People he was in
contact with did not have similar symptoms, and he did not
travel outside of Belgrade in the previous six months. He
did not smoke, and he denied the use of alcohol. Concern-
ing psychoactive substances, he occasionally used ecstasy
(3, 4 methylenedioxymethamphetamine - MDMA). He de-
nied the use of any other psychoactive substances. He also
said that in the last two years he regularly consummated
whey protein from the black market, creatine in the last
three months, vitamin D in the last three months 1,000 IU
daily. He also suggested the use of multivitamins and amino
acids in the last three years and omega-3 fatty acids.

In order to determine etiology of acute hepatitis more
diagnostic procedures were conducted. Virology tests for
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primary hepatotropic viruses, like hepatitis A virus (anti-
HAV IgM), hepatitis B virus (HBsAg, anti-HBc IgM, HBV
DNA), hepatitis C virus (anti-HCV, HCV RNA), hepatitis
E virus (anti-HEV IgM) were negative. Tests for infection
on potentially hepatotropic viruses, such as Epstein-Barr
virus, cytomegalovirus, adenovirus, and herpes simplex vi-
rus (IgM-class antibodies measured by the enzyme-linked
immunosorbent assay or ELISA) were also negative. Im-
munological tests for autoimmune diseases were negative
and metabolic liver diseases were excluded: Wilson disease
(normal copper level in blood and urine, normal level of
ceruloplasmin, the absence of Kaiser-Fleischer ring), he-
mochromatosis (normal blood level of iron, ferritin, and
the percent of transferrin saturation), and alpha-1 anti-
trypsin deficiency. With the repetitive use of abdominal
ultrasound of liver, the bile duct obstruction was excluded,
while with the help of the color Doppler, vascular diseases
of the liver were excluded too.

The diagnosis of severe toxic acute liver injury caused
by the consumption of different kinds of substances was
established. He was given therapy: glucose 10% infusion,
gastroprotective drugs, and due to decreased synthetic liver
function, he got infusions of fresh frozen human plasma
and vitamin K injection. Since there was a chance of he-
patic encephalopathy development, he was given lactulose
perorally, and the restriction in daily ingestion of proteins.
In the following days, his condition improved gradually.
Soon he stopped vomiting, stopped feeling nauseous, and
regained normal appetite. Three days after admission, he
stopped having fever and abdominal discomfort. Over the
course of the treatment, the patient had normal neurologi-
cal and mental status and he was sleeping well. Laboratory
analyses showed gradual decrease of aminotransferases and
bilirubin values, with the increase of prothrombin time
(Table 1).

After improvement of the patient’s condition and his
coagulation status, on the 26th hospital day a blind per-
cutaneous, fine-needle-aspiration biopsy was performed.
Pathohistological findings showed: portal spaces were the
usual size, some of them were infiltrated with lympho-
cytes. In the liver parenchyma, there were signs of focal
necrosis with light cellular and canalicular cholestasis. In-
side the sinusoids, there were slightly multiplied Kupffer
cells. Protein binding with copper staining was negative,
no tumor cell infiltration. Conclusion of the pathologist:
it was the case of lobular hepatitis, without fibrosis, with
toxic etiology.

After a month of hospital treatment, the patient was
discharged in good general health without any symptoms.
Two weeks later, which is a month and a half since the
beginning of the disease, all biochemical analyses returned
to normal. During that visit, he brought to the hospital a
list of some of the substances he had been using: whey
protein, creatine monohydrate, branched-chain amino
acid (BCAA), glutamine, vitamin C, vitamin D, and mul-
tivitamin. The last visit was conducted six months later,
biochemical analyses were normal, and there were no signs
of previous liver injury. This report was done in accord
with standards of the institutional Committee on Ethics.
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Table 1. Values of biochemical analyses during the course of the disease

Biochemical analyses e e I el I el I e
AST (IU/L) 10,606 5,717 2,023 114 28

ALT (IU/L) 13,862 9,978 7,219 1,821 352
Total-value bilirubin (umol/L) 63.9 529 45,5 233 14.9
Direct bilirubin (umol/L) 336 26.7 232 9.2 6.2
Prothrombin time (%) 324 433 59.2 104 96

INR 2.19 1.72 1.34 0.98 1.02

AST - aspartate aminotransferase; ALT — alanine aminotransferase; INR - international normalized ratio

DISCUSSION

Toxic liver injury is becoming an increasingly significant
problem nowadays. Researches show that herbal and di-
etary supplements (HDR) are frequently the cause of liver
injury. Thus, the research conducted in the USA, which
covered the 2004-2013 period revealed increase in liver
injuries due to HDR ranging 7-20% [10]. Similar tendency
was noticed in the European countries as well [5]. At the
same time, in developed countries toxic etiology repre-
sents the most common cause of acute liver failure (ALF).
There was a research conducted at the health center in
Oregon, where toxic etiology caused ALF in up to 70% of
the cases [11]. According to the American and European
liver transplant registries, about 3,000 cases in Europe and
2,000 in the United States had liver transplantation due to
the toxic liver injury during the 10-12 years period [12].
In the previously mentioned study from the United States,
the most significant cause of severe liver injury were non-
bodybuilding HDS, and they instigated the need for liver
transplantation in 13% of cases, and deaths occurred in 4%
of cases that used these products [10]. In the Mediterra-
nean countries, as well as in developing countries (such as
Serbia), toxic substances as a cause of ALF comes second,
right after virus etiology, particularly HBV infection [13].

Our patient had toxic liver injury caused by ingestion
of a great number of different potentially hepatotoxic sub-
stances. First of all, there was ecstasy, which is an amphet-
amine, used as a stimulant that can cause liver necrosis. It is
considered that liver injury is the result of metabolized ec-
stasy into reactive metabolites, largely by the hepatic P450
system (CYP 2D6) which then influences the oxidation-
reduction processes in the liver. Clinically it can be mani-
fested differently from the mild damage of liver function,
which recovers spontaneously, while ALF that needs liver
transplantation. It can also cause liver fibrosis. Severity of
liver injury is not in direct correlation with the amount of
ingested substance, or with the frequency of intake, which
points to idiosyncratic type of reaction. It can also cause
fever, which was registered with our patient [14, 15]. He
was also using whey protein and creatine, which are known
for causing liver injury, especially cholestatic type with ex-
pressed jaundice. The exact mechanism of liver injury with
these supplements is unknown, especially since it has been
shown that whey protein reduces inflammation and portal
fibrosis in rats with D-galactosamine-induced hepatitis.
Still, studies that analyzed pathohistological findings, came
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to the conclusion that high doses of these proteins have
direct toxic effect, but also prior sensitivity and the role
of immune mechanism cannot be excluded [16, 17]. Our
patient also used supplement BCAA, which increased their
levels (L-leucine, L-valine, L-isoleucine). BCAA is associ-
ated with non-alcoholic fatty liver disease and injury, and
it is proven that their combination with high fat diet (HFD)
in experimental mice leads to increased hepatic apoptosis,
and elevated circulation hepatic enzymes [18].

Patient also used high doses of vitamin D. The conse-
quences of this hypervitaminosis are related to calcium
metabolism and hypercalcemia, which can be manifested
as dehydration, thirst, polyuria, anorexia, nausea, vomit-
ing, constipation, fatigue, bone aches, and muscle cramps.
The presence of a receptor for vitamin D in hepatocytes,
cholangiocytes, stellate cells, and resident immune cells
in the liver was discovered, but it is considered that vi-
tamin D alone cannot cause significant liver injury [19].
Still, our patient used different substances, which lead to
liver damage in different mechanisms, so we think that the
use of high doses of vitamin D cannot be fully ignored.
Our patient was also using glutamine, which was actually
a good thing, since it is known that glutamine decreases
oxidative stress and inflammatory response in critically ill
patients with acute liver injury. In that way, glutamine can
improve prognosis of these patients [20]. It is possible that
this contributed a speedy recovery of our patient regardless
of the clinical presentation of severe liver damage.

Liver damage was manifested as SALI in our pa-
tient, with aminotransferase levels over 10,000 IU/L and
PT < 40%. There was a possibility that the patient could
have developed ALF, as he had two out of three criteria
(INR > 1.5, and the absence of prior liver disease), but
there was no development of encephalopathy. Symptomatic
and supportive therapies were administrated with suspen-
sion of all hepatotoxic substances he had previously been
using, and the patient fully recovered. The absence of prior
liver disease, as well the age of the patient were certainly
good prognostic factors, but the influence of hepatoprotec-
tive effect of glutamine cannot be ignored [18].

Urgent hepatic transplantation remains the last thera-
peutic option in the treatment of patients with toxic he-
patic impairment and the development of ALE. Current
United Network for Organ Sharing criteria for urgent liver
transplant are the following:

1. the patient being 18 or older without pre-existing

liver disease;
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2. life expectancy less than seven days without liver
transplantation;
3. onset of hepatic encephalopathy within eight days of
the first symptoms;
4. one of the following criteria: ventilator depen-
dence, requirement for renal replacement therapy
or INR > 2.0 [21].
In the end, it is necessary to emphasize that we described
a young, previously completely healthy man who had severe
liver injury caused exclusively by toxic effects of different
substances he had been taking for a longer period. The
outcome of the disease was favorable, but given the massive-
ness of hepatocellular necrosis, which could easily have led
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to ALF with uncertain outcome, we emphasize the impor-
tance of constant possible toxic liver damage warnings with
different, seemingly harmless supplements and substances.
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Severe toxic acute liver injury

TewwKo ToKcMuHO owTteherbe jeTpe

Hukona Mutposuh', KceHuja bojoBrh'?, JacmuHa Cumorosuh'2, HaTawa Hukonuh', AnekcaHgap Ypolwesuh'2, iparax [enuh'2
'KnuHnukn ueHtap Cpbuje, KnHrka 3a nHdekTnBHe 1 Tponcke 6onectu, beorpag, Cpbuja;

*YHneep3uTeT y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBop TokcnyHo owTehere jeTpe npefcrasba cee Behu npo-
6nem y caBpemeHoj xenatonoruju. [lo caga je upeHTMdMKoBaHO
BuiLe of 900 nekoBa, bBUbHUX MPOU3BOAA U CyneMeHaTa Koju
Mory n3a3Batu pasnuuuta owTehetba jetpe. Y Cpbuju HUCy Bp-
LIeHa 3HavajHuja cTpaXkrBarba OBOr Npobnema.

Linmb papa je pa ce npukaxe 60NECHMK Ca TELWKUM O6/TMKOM
aKYTHOT XenaTuTu1ca Yuja je eTmonorunja NCKIby4nBo TOKCUYHA.
Mpukas 6onecHnka MyLikapal, ctapocTt 23 roguHe n3 beo-
rpapa, NPeTXOAHO 3A4PaB, MOKa3ao je CUMMTOME 1 3HaKe aKyT-
Hor xenatuTnca. bruoxemujcke aHanuse cy ykasusane Ha TeXak
006J1MK aKyTHOT xemnaTuTica ca npetehom xenaToLenynapHom
nHcyduumjeHumjom. NMoctaBsbeHa je AujarHo3a TOKCUYHOT
owTehetba jeTpe Koje je HacTano ynotpebom BuLle pasnunym-
TVX CyNCTaHLM 1 CymniemeHaTa: eKcTasmja, NpoTerHa CypyTKe,
BCAA, KpeaTurHa, BUCOKe fo3e BUTaMuHa [, rayTaMuHa, Myn-
TUBUTAMMHCKOT KOMMJeKca. JleueH je MHdY3MoHOM, racTpo-
NPOTEKTVIBHOM U CYMNCTUTYLIMOHOM TepanujomM. TOKOM Xocnu-
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Tanu3aumje Terobe cy npectane, y3 nocteneHy Hopmanusaumjy
6roxemmjcKrx napameTtapa owrteheta jetpe. Ca nonpae/ibakem
CTarba ypaheHa je cnena acnvpalmoHa 6roncuja jeTpe v na-
TOXVCTOJIOLIKI Hanas je MoKas3ao Aa ce paau o IobynapHom
xenartutucy, 6es ¢ubpose, TokcnuHe etnonormje. Mecew 1 no
[aHa o nmoyeTka 6onecT 60NeCHUK ce MOTMyHO ONOpPaBKO.
3aksbyyak Nosehare 6poja 0coba ca TOKCMUYHYM owTeherem
jeTpe perucTpyje ce y pa3sujeHM 3emibama Wwnpom ceeta. Ciu-
YaH TPEeHA ce NocNefbUX rogrHa Moxe youmtun n'y Cpbuju.
lMpriKa3om Magor, MPETXOAHO 34PaBor MyLUKapL, Ca TeLWKNM
06/11MKOM aKyTHOT XenaTuTuica ca npatehom nHcypulmjeHumujom
jeTpe HacTanor ynotpe6om pasnnumnTiX TOKCUYHMX CyncTaHLu,
yKa3yje ce Ha 3Hauaj oBe npobnematuke. MoTpebdaH je mynTtu-
OUCLUMNANHAPHU NPUCTYN Y LUAbY HEHOT WTo edbuKacHmjer
peLuaBama.

KrbyuHe peum: akyTHU XenaTUTUC; TOKCMYHO owwTeherse jeTpe;
TOKCUHU; CYMNieMeHTH
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Successful postoperative pancreatic fistula treatment
with the use of somatostatin infusion after duodenal
gastrointestinal stromal tumor resection
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SUMMARY

Introduction According to the International Study Group on Pancreatic Fistula, a postoperative pancreatic
fistula is defined as every case of fluid leak on the third (or later) postoperative day, in which the level
of amylase-in the collected fluid is at least three times higher than the serum amylase level. Depending
on the stage and the designated management, pancreatic fistulas are divided into the following three
categories: A (mild), B, and C (severe). Regardless of favorable conditions, exocrine pancreatic secretion
is the key factor in fistula formation. The decrease in pancreatic secretion caused by somatostatin and
its analogues combined with parenteral nutrition is a well-established treatment method in pancreatic
fistula management.

Case outline The case of a 69-year-old patient who had undergone a resection of a duodenal gastrointes-
tinal stromal tumor located directly above the major duodenal papilla is presented. Excessive drainage of
amylase-rich fluid was observed in the postoperative period. Treatment comprised continuous infusion
of somatostatin and parenteral nutrition. Fistula closure was accomplished on postoperative day 14,
confirmed by a radical decrease in the volume of drainage and low amylase levels in the collected fluid.
The patient remained in a good clinical state and was discharged from hospital on postoperative day 20.
Conclusion This is an example of the early diagnosis of a postoperative pancreatic fistula, treated con-
servatively with the use of somatostatin. Post-surgery clinical awareness of the importance of direct
contact between the stromal tumor and pancreatic tissues, in connection with routine amylase level
assessment, led to a quick diagnosis of pancreatic fistula and the therapy led to an uneventful outcome.
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INTRODUCTION

A postoperative pancreatic fistula (POPF) is de-
fined according to International Study Group
on Pancreatic Fistula Definition as any case of
fluid leak on the third (or later) postoperative
day, where the level of amylase in the collected
fluid is at least three times higher than the
serum amylase level. Depending on the stage
and therefore the designated management, pan-
creatic fistulas are divided into the following
three categories: A (mild symptoms), B, and
C (severe symptoms). Regardless of favorable
conditions, the effective exocrine pancreatic
secretion is the key factor in the fistula forma-
tion. A decrease in pancreatic secretion caused
by somatostatin and its analogues combined
with parenteral nutrition is a well-established
treatment method in pancreatic fistula manage-
ment, and is suitable in most cases.

POPF can either be the direct result of pan-
creatic surgery and its surroundings (as in our
case) or of a trauma of the pancreas. POPF after
a pancreatoduodenectomy remains the lead-
ing cause of morbidity and mortality after sur-
gery. The true occurrence of POPF is difficult

to assess; depending on the literature, it ranges
6.2-75.6%. The lack of a uniform definition of
a pancreatic fistula — or the exact moment of
pancreatic fistula diagnosis — results in such an
extreme discrepancy [1].

CASE REPORT

A 69-year-old man, without a previous his-
tory of illness, was admitted to the catheter-
ization laboratory due to the fact that he had
an inferior wall myocardial infarction with ST
segment elevation. Percutaneous coronary in-
tervention was performed with the insertion
of a drug-eluting stent. Three days after the
procedure, melaena with corresponding ane-
mia was observed in laboratory tests. Upper
gastrointestinal endoscopy revealed a firm ul-
cerative duodenal inflammatory tumor located
at the Vater’s papilla, narrowing the lumen of
the duodenum (Figure 1).

Subsequent abdominal computed tomog-
raphy scans showed a 42 x 28 x 30 mm tumor
with uneven margins and possible pancreas
infiltration (Figure 2).
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Figure 1. Upper gastrointestinal endoscopy shows the firm duodenal
gastrointestinal stromal tumor-like tissue at the Vater's papilla

Figure 2. Abdominal computed tomography scan shows the tumor
measuring 38 mm with uneven margins and possible infiltration of
the pancreas

Figure 3. Postoperative view; the arrow shows the excised specimen
with gastrointestinal stromal tumor

Biopsies taken during endoscopy of the tumor revealed
that it was an undifferentiated inflammatory tumor. Due
to the recent severe myocardial infarction, the placement
of a drug-eluting stent in the coronary arteries and the
necessity for anticoagulation therapy, the patient was of-
fered the option of delaying the operation.

The patient was admitted to the surgical clinic three
months later. One day before the operation, endoscopic
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retrograde cholangiopancreatography was performed and
a 10 French stent was inserted in the common bile duct
as a precaution against preoperative bile duct injuries as a
landmark. During the elective laparotomy, a firm duodenal
tumor with an ulceration on top was observed above the
Vater’s papilla. The tumor tissues were oriented towards
the head of the pancreas. The tumor was carefully dis-
sected from the pancreas, although some preparation and
resection of the pancreatic tissues was unavoidable in this
case. Subsequently, the proximal part of the duodenum
with the tumor (just above the Vater’s papilla) and the dis-
tal third of the stomach was excised. The gastrointestinal
tract was then restored with a side-to-side jejunogastric
antecolic anastomosis, aided with Braun’s anastomosis
below. Anastomoses were performed with the use of ab-
sorbable mono-filament sutures in single or double layers.
The postoperative histopathology revealed a 25 x 25 mm
gastrointestinal stromal tumor of the duodenum, with
clean surgical margins (Figure 3).

A few hours after surgery and on the first postopera-
tive day, serum amylase levels were 344 U/L and 248 U/L,
respectively. Drainage fluid amylase levels collected on the
first, third, and later postoperative days were within the
range of 1,100-3,000 U/L. Due to the findings acquired by
the laboratory tests, the visual assessment of the drained
abdominal fluid and intraoperative preparation of the
pancreatic tissue, a pancreatic fistula was diagnosed. The
conservative treatment comprised total and subsequently
partial parenteral nutrition (10 days in total) together with
a continuous somatostatin infusion of 6 mg / 24 hours.
Laboratory indicators of fistula closure were successfully
obtained on the 14th day after surgery. The somatostatin
dosage was then reduced to 3 mg / 24 hours for the next
48 hours and subsequently discontinued. The patient re-
mained in a good clinical state without any elevation of
inflammatory indicators during the fistula treatment pe-
riod. The man was discharged from hospital 20 days after
surgery. The abdominal drains were removed four days
prior to discharge.

A surprisingly high amylase level from the abdominal
fluid collection was observed on the seventh day of fis-
tula treatment (9,400 U/L). The laboratory findings were
contradictory to the good overall condition of the patient.
Therefore, we presumed that the drainage blockage and
fluid concentration caused such laboratory test results.

DISCUSSION

In the past, the available studies defined pancreatic fistula
individually, which made the comparison of treatment re-
sults difficult. In 2005, Bassi et al. [2] - International Study
Group of Pancreatic Fistula (ISGPF) - developed a widely-
accepted definition of a POPFE. According to ISGPEF, the
POPF is a drain output of any measurable volume of fluid
on or after postoperative day 3 with an amylase content
three times higher than the serum amylase activity [3].
Successful treatment of POPF depends on early diagno-
sis. Regardless of the ISGPF definition, additional useful
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predictors of fistula formation include: 1) serum amylase
levels above 130 U/L four hours after surgery or on post-
operative day 1; 2) amylase level in the drained abdominal
fluid over 5,000 U/L on postoperative day 1 [4, 5].
Effective exocrine pancreatic secretion is the key factor
in pancreatic fistula formation. The limitation of pancreatic
secretion creates the desired conditions for fistula treat-
ment and therefore is the key to pancreatic fistula therapy.
Oral nutrition is restricted, followed by parenteral nutri-
tion, aided with drugs like somatostatin and its analogues,
reducing the exocrine secretion of the organ. The first suc-
cessful use of somatostatin in the prevention of pancreatic
fistulas dates back to the year 1979 [1, 6, 7].
Somatostatin is secreted in the central nervous system
and the gastrointestinal tract (70%). This hormone inhib-
its the secretion of gastrin, secretin, vasoactive intestinal
peptide and pancreatic enzymes, and reduces both peri-
staltic intestine activity and gastric emptying. All of the
abovementioned results of somatostatin activity create
a favourable environment for pancreatic fistula closure.
Thanks to the inhibition of pepsin and hydrochloric acid
production, somatostatin also plays a well-established role
in the prevention and directed treatment of upper gastro-
intestinal bleeding caused by esophageal varices, gastric
and duodenal ulcers. However, the most valuable effect
of somatostatin infusion in these cases is the instant (a
few minutes after administration) reduction of portal vein
pressure and mesenteric circulation [8, 9, 10]. The recom-
mended pancreatic fistula therapy includes a continuous
intravenous somatostatin infusion of 6 mg / 24 hours until
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complete fistula closure, followed by a 50% reduction in
the infusion to 3 mg / 24 hours for the next 48 hours in
order to avoid a rebound effect. The only proper way to
administer somatostatin is continuous infusion, because
of its short, three-minute half-life. Patients with advanced
kidney failure require lower doses, whereas liver failure
does not affect somatostatin dosage.

The latest research on somatostatin therapy confirms its
positive impact on pancreatic fistula treatment and preven-
tion after pancreatic surgery. At the same time, a similar
effect with the analogue of somatostatin — octreotide - is
being questioned in terms of successful fistula treatment
[1]. Parenteral nutrition is also an essential part of proper
initial pancreatic fistula therapy, although more detailed in-
formation on the subject is beyond the scope of this article.

The case report presented is a good example of POPF
treatment with the use of somatostatin. Clinical awareness of
the importance of direct contact between the stromal tumor
and pancreatic tissues, in connection with routine amylase
level assessment, led to a quick diagnosis of the pancreatic
fistula and the therapy led to uneventful outcome.
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YcnewHa nocronepaTuBHa Tepanuja Gpuctyne naHkpeaca MHPY3UjoM COMATOCTaTUHA
nocne peceKkuuje AyoAEHANHOT FaCTPOUHTECTUHANHOT CTPOMAJIHOT TYMOpa

Mapwujyw Yabosckn'?, BukTop Masnoscku'?, Muxan JlecHujak'?, Artbeluka 3jomek'?, Mauuej ManuHoBcku'?,

Tapeyw [opobuw?®, Napujyw JaHuak'>

'MeaununHcKI yHUBep3uTeT y Bpounasy, DakynTeT 3npaBCcTBeHNX HayKa, Kateapa 3a xvpyprujy, Bpounas, Mombcka;
2YeTBpTa BOjHOHaCTaBHa 6onHuLa, Oferberbe xupypruje, Bpounas, Morbcka;
*MeauMUUHCKI yHBep3uTeT y Bpownasy, DakynteT nocTaMNNOMCKIMX MEAULMHCKUX CTyavja, KaTeapa 3a BacKynapHy, OnLUTY 1 TpaHCMaTaLyoHy

xupyprujy, Bpounas, Mosbcka

CAMETAK

YBop Mpema MehyHapoaHoj cTyanjckoj rpynu 3a aedbuHnumjy
naHKpeacHe ¢uUcTyne, nocTonepaTBHa NaHKpeacHa GUCTy-
J1a je CBaKU Clyyaj Lypetba TeYHOCTU Tpeher (1nn KacHwjer)
nocTonepaTMBHOr JaHa, KaAa je HMBO aMunase y UCnyLTeHOj
TEYHOCTM Hajmarbe Tpu NyTa Behv Of HIBOA amunase y cepymy.
Y 3aBMCHOCTM Off CTeMeHa 1 tblIMe YCIIOB/bEHOT TPeTMaHa, NaH-
KpeacHe ductyne ce geney cnegehe tpu kateropuje: A (6naru
cumntomm), b n L (Telwkn cumntomm). bes 063upa Ha NoBosbHE
YCIIOBE, €r30KPUHO NyYere NaHKpeaca je KibyuHu dpaktop y
dopmuparby ductyne. Cmarberbe cekpelmje naHKpeaca 13as-
BaHe COMaTOCTaTVHOM W HEeroB/M KBVBaNEHTMa Y KOMOMHa-
LMjy ca MapeHTePaTHOM NCXPaHOM J06PO je yTeMerbeH MeTog,
y TpeTMaHy naHKpeacHe puctyrne.

Mpukas 6onecHnKa Y oBoM pagy nprkasaH je 69-roguiimm
60NeCHVK KOju je 610 NOABPrHYT Pecekuuju AyoseHanHor
racTPOVHTECTMHAMHOF CTPOMAJIHOT TYMOPa, KOju Ce Hanasno
HenocpefHO V3HafA BeNnKe fyoAeHanHe nanune. Y moctone-
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paTUBHOM Mepurogy je 3abenexeHa NPEKOMepPHa ApeHaxa
TEYHOCTU Ca BUCOKMM HMBOMMaA amunase. KoH3epBaTUBHN
TPEeTMaH CacTojao ce o KOHTUHYVpPaHe NHY3uje comaTocTa-
TVIHa 1 MapeHTepanHe ncxpaxe. MoTtnyHo 3aTBapame ¢puctyne
je nocturHyTo 14. nocTonepaTBHOr AaHa, WTO je noTBpheHo
pagvKanHUM CMatberem KONMYMHE U3peHnpaHe TeYHOCTY 1
HVCKNM H/BOOM amwase y cakyrn/beHoj TeUHOCTU. bonecHuk je
0CTao y A0OPOM KNMHWUYKOM CTatby W OTMYLUTEH je 13 6onHuLe
20. nocTornepaTyBHOr AaHa.

3aksbyyak OBaj npvikas npefcTaB/ba NpUMep paHo AnjarHOCTY-
KoBaHe nocTonepaTBHe NaHKpeacHe GUCTyne KOH3epBaTUBHO
neyeHe COMATOCTaTMHOM. MocTONepPaTUBHO KANHUYKO pasy-
MeBatbe BaXKHOCTU JUPEKTHOT KOHTaKTa CTPOMaHOr TyMopa
Ca TKBOM NaHKpeaca, y KOMOVHaLWMjy ca PyTUHCKAM yTBphHI-
BarbeM HMBOa amuiase, OBeNO je Ao 6p3e AnjarHose Gpuctyne
naHKpeaca, a Tepanvja je foBena Ao ncxoaa 6e3 Komnavkauuja.
KmbyuHe peun: naHkpeacHa $rcTyna; COMaToCTaTiH; racTpou-
HTECTUHANHW CTPOMANHN TYMOP; NOCTONEPaTUBHN TOK
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SUMMARY

There are six parasite species (P. falciparum, P. vivax, P. ovale curtisi, P. ovale wallikeri, P. malariae, and P.
knowlesi) that cause malaria in humans. P. falciparum is responsible for most malaria-related deaths
globally. P. vivax is the dominant malaria parasite in most countries outside of the Sub-Saharan Africa.
In 2016, 91 countries reported a total of 216 million cases of malaria. The global tally of malaria deaths
reached 445,000. In 2016, 24 cases of imported malaria were registered in the Republic of Serbia, with
an incidence of 0.33/100,000. According to the World Health Organization recommendations, every sus-
pected malaria case should be confirmed by microscopy or a rapid diagnostic test before treatment. The
main stone of antimalarial therapy should be artemisinin-based combinations. Since malaria occurs in
Europe as an imported (though rarely also autochthonous and a hospital-borne infection), the objective
of this paper is to point out current problems and attitudes in the diagnosis and treatment of malaria,
without entering the data field significant for professionals (infectologists, epidemiologists, intensivists).
Keywords: malaria; antimalarials; chemoprophylaxis; laboratory diagnostics

INTRODUCTION

There are six parasite species (P. falciparum, P,
vivax, P. ovale curtisi, P. ovale wallikeri, P. malar-
iae, P knowlesi) that cause malaria in humans.
P. falciparum and P. vivax— pose the greatest
threat. P. falciparum is the most prevalent ma-
laria parasite on the African continent. In 2016,
91 countries reported a total of 216 million cases
of malaria. The global burden of malaria deaths
reached 445,000 victims, mostly children under
five years of age [1]. The number of confirmed
malaria cases reported in the European Union
and the European Economic Area (EU/EEA)
from 2008 to 2012 ranged 5,000-7,000 [2]. Since
the late 1990s, autochthonous malaria cases oc-
curred in some European countries (Spain, Ger-
many, Netherlands, France, Italy, and Greece)
while between January 2016 and April 2018, six
sporadic hospital transmissions of malaria were
identified in the EU [3].

The last autochthonous case of malaria
in former Yugoslavia was registered in 1964.
Since then, malaria has been recorded only as
an imported, tropical disease. In the 1990-2001
period, 158 cases of imported malaria were
registered in the Republic of Serbia, while in
the 2001-2009 period, malaria was diagnosed
in 102 patients, mainly from the Afro-Asian
region [4]. In 2016, 24 cases of imported ma-
laria were registered in the Republic of Serbia,
with an incidence of 0.33/100,000 [5]. However,
epidemic potential for malaria transmission is
relatively small in our community [6, 7].

ACCEPTED DIAGNOSTIC PROCEDURES

According to the World Health Organization
(WHO) recommendations, every suspected
malaria case should be confirmed by micros-
copy or a rapid diagnostic test before treatment.

Parasitological diagnostics, a classic over-
view of thin and thick blood smear colored ac-
cording to Giemsa, remain the “gold standard”
of diagnostics. Thin and thick blood smear
consists of a thick layer of lysed red blood cells.
The blood elements, including parasites, are
more concentrated, so the thick blood smear
allows a more efficient detection of parasites
even in small numbers (increased sensitivity).
Morphology and the ratio of parasites to eryth-
rocytes are preserved, so the typical forms of
individual parasites can be identified. In the
thin blood smear, the degree of parasitemia,
the appearance of pigments in leukocytes, the
number of thrombocytes, and other possible
hematological changes can be assessed as well.
A well-educated parasitologist, standardized
laboratory procedures, and enough time to re-
view are preconditions for quality performance
reviews [8].

Rapid diagnostic tests detect specific anti-
gens (proteins, enzymes) of malaria parasites.
Some of the tests can detect only one species
(P. falciparum), while others detect multiple
species (P. vivax, P. malariae, and P. ovale).
Immunochromatographic tests can target
the histidine-rich protein 2 of P. falciparum,
a pan-malarial plasmodium aldolase, and the
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parasite-specific lactate dehydrogenase. Some studies have
found that the sensitivity was 86.7-93.4%, while the speci-
ficity was estimated at 98.2-99.3% [8-11].

Quantitative buffy coat method uses a fluorescence
technique to detect parasites stained with acridine dye. For
precise diagnosis, a check with a classic scanning technique
is always recommended [12].

Molecular diagnostics most commonly use polymerase
chain reaction (PCR), providing superior specificity and
sensitivity compared to other mentioned methods, which
is of particular importance in epidemiological and resis-
tance studies [8, 13]. Real-time PCR may be useful as a
method complementary to microscopy, particularly in
cases of low parasitemia, and for species determination,
especially in non-P. falciparum cases, in which most in-
stances of misdiagnosis occur [13].

ACTUAL RECOMMENDATIONS FOR THERAPY
AND PROTECTION

Actual therapeutic approaches have undoubtedly been
marked by new therapeutic protocols. Particularly important
items of data are related to the resistance of parasites [14].

Antimalarials come from different chemical structures.
The 4-aminoquinolines are chloroquine, quinine, meflo-
quine, and amodiaquine, while the 8-aminoquinolone is
primaquine. The antifolates area class of antimetabolite
medications such as pyrimethamine, proguanil, and sul-
fadoxine. The artemisinin derivatives (artemisinin, arte-
sunate, artemether, arteether) are sesquiterpene lactones,
while atovaquone is hydroxynaphthoquinones. Various an-
tibiotics — primarily tetracyclines and clindamycin — have
antimalarial effects [15]. Current WHO recommendations
for the treatment of uncomplicated P. falciparum malaria
are presented in Table 1 [16].

According to Table 1, uncomplicated faciparum ma-
laria should be treated with artemisinin-based combi-
nation therapy (ACT). Artemether-lumefantrine, dihy-
droartemisinin-piperaquine, artesunate—amodiaquine,
artesunate-mefloquine, and artesunate-sulfadoxine-py-
rimethamine are currently the most used combinations.
Eighteen treatment regimens were reported (2003-2009
period) in several European countries. Atovaquone-pro-
guanil was predominantly used, followed by older drugs,
such as mefloquine, or quinine alone or in combination
with clindamycin or tetracyclines [17].

Two classes of drugs are available for parenteral treat-
ment of severe malaria: artemisinin derivatives (artesunate
or artemether) and the cinchona alkaloids — quinine. Expe-
riences with the treatment of severe malaria give priority to
the treatment of artesunate in relation to other therapeutic
options [18, 19]. Artesunate should be applied parenter-
ally, best intravenously, in all cases of severe malaria in
adults, children/infants, pregnant and lactating women, or
inpatients with relatively high parasitemia (> 2%). It is best
to treat such patients in intensive care units, since severe
malaria is associated with a number of complications, in-
cluding acute respiratory distress syndrome, disseminated
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Table 1. Treating uncomplicated P. falciparum malaria [16] - repro-
duced with WHO permission

Treatment of uncomplicated P. falciparum malaria

Treat children and adults with uncomplicated P. falciparum malaria
(except pregnant women in their first trimester) with one of the
following recommended ACTs:

- artemether + lumefantrine

- artesunate + amodiaquine

- artesunate + mefloquine

-dihydroartemisinin + piperaquine

-artesunate + sulfadoxine-pyrimethamine (SP)

Strong recommendation, high-quality evidence

Duration of ACT treatment

ACT regimens should provide a 3-day treatment with an
artemisinin derivative

Strong recommendation, high-quality evidence

Revised dose recommendation for dihydroartemisinin
+piperaquine in young children

Children weighing < 25 kg treated with dihydroartemisinin +
piperaquine should receive a minimum of 2.5 mg/kg of body
weight per day of dihydroartemisinin and 20 mg/kg of body
weight per day of piperaquine daily for 3 days

Strong recommendation based on pharmacokinetic modelling

ACT - artemisinin-based combination therapy

intravascular coagulation, acute kidney injury, seizures,
and severe infections, even with sepsis.

ACT is the mainstay of modern therapeutic protocols.
Artemisinin and its semisynthetic derivatives, such as arte-
sunate, artemether, and arteether dihydroartemisinin, are
obtained from the plant Artemisia annua. They are sesqui-
terpene lactone containing an unusual peroxide bridge.
Artemisinins are considered prodrugs activated to gener-
ate carbon-centered free radicals or reactive oxygen spe-
cies, and are the most potent antimalarial agents, effective
against nearly all asexual and sexual parasite stages [20].

Artemisinin component in ACT (artemether, artesunate,
or dihydroartemisinin) drastically reduces the number of
parasites during the first three days of treatment, but po-
tential disadvantage may be a higher risk of recrudescence
when these drugs are used in monotherapeutic regimens.
Recrudescence signifies the emergence of a clinical picture
of malaria from parasites that persist in erythrocytes after
the initial treatment. This is why drugs from other anti-
malarial groups are added, which eliminate the remaining
parasites and in that way prevent recrudescent malaria [20].

In Serbia, malaria is treated in infectious departments of
tertiary medical institutions, adapted to the WHO’s advice.
Unfortunately, due to low consumption, most antimalarial
drugs are not registered, so procurement takes place ac-
cording to special procedures. Artemisinin-mixed treat-
ment is the cornerstone for therapeutic approach, while
artesunate is the preferred therapy for treatment of severe
falciparum malaria.

Side effects of artemisinins occur rarely (3.4%). Howev-
er, the greater concern is related to hemolysis which occurs
in approximately 10-15% patients, and even more follow-
ing intravenous artesunate treatment [21]. Delayed-onset
anemia or postartesunate late hemolysis has been observed
to occur two to three weeks following the initiation of IV
artesunate, after complete parasite clearance, but this phe-
nomenon is also described after oral administration of arte-
misinin drugs. Although there is no complete explanation
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for this phenomenon, it unconditionally requires addi-
tional differential diagnostic and therapeutic efforts. Ar-
temisinin resistance is a rare phenomenon, but the releases
in the literature are found more often [22].

According to Centers for Control and Disease Preven-
tion recommendations, chloroquine (or hydroxychloro-
quine) remains an effective choice for P, vivax and P. ovale
infections. After the treatment of P. vivax / P. ovale infec-
tion, primaquine should be used, or recently introduced
tafenoquine, due to the effects on hypnozoites in the liver,
left after treatment, thus preventing malaria relapses [23].

It is said that 13 drugs are in advanced research devel-
opment, two of which are in the advanced, final phase -
artefenomel-ferroquine and lumefantrine-KAF156 [24].

Arterolane is a newer synthetic peroxide resembling
the artemisinin derivative. Arterolane maleate and pipera-
quine effectively cures P. falciparum malaria by day 28 in
pediatric patients, which justifies the clinical application
of this combination [24, 25].

The US Food and Drug Administration approved
tafenoquine for the prevention of relapse of vivax malaria
on July 20, 2018. Tafenoquine, an 8-aminoquinoline, is
used as a single-dose treatment for Plasmodium vivax re-
lapse prevention. Administration of this drug, as well as
primaquine, follow the same restriction and adverse events
(glucose-6-phosphate dehydrogenase deficiency) [26].

CHEMOPROPHYLAXIS

Experiences of European authors show that only 10% of pa-
tients with severe malaria had taken antimalarial chemopro-
phylaxis and very few of them had been fully compliant [17].
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Manapwuja y 21. BeKy - u gasbe npetehu npobnem

Mpegapar Yanosuh'?, bumbaHa Monoscka-Josuunh'? Munopag Masnosuh?

'KnuHnukn uenHTap KparyjeBau, KnuHuka 3a nidektusHe 6onectu, Kparyjesau, Cpbuja;
2YHuBep3uTeT y KparyjesLy, akynTeT Me[nNLUMHCKNX HayKa, KaTefipa 3a uHdekTuBHE 6onecTu, Kparyjesal, Cpbuja;

*Mpodecop nHdekTonoruje y neHsuju, beorpag, Cpbuja

CAMETAK

MocToju WwecT BpcTa napa3uta pofa Plasmodium (P. falciparum,
P.vivax, P. ovale curtisi, P. ovale vallikeri, P. malariae v P. knowlesi)
Kojun y3poKyjy manapujy Kog sbyau. P. falciparum je ogroBopaH
3a BeRnHy CMpTHYX cyyajeBa Be3aHuX 3a Manapwujy. P. vivax je
OOMUWHAHTHY Napa3nT Manapuje y BehuHy 3eMarba 13BaH nogca-
xapcke Adpuke. Y 2016. rogrHm 91 3emsba je npujasinia yKynHo
216 munmoHa obonenux og Manapuje. bpoj cMpTHYX cyyajeBa
y 2016. rogutm je 445.000. Y 2016. roguHu y Cpbuju cy permc-
TpoBaHa 24 obonena of manapuje (yuectanoct 0,33/100.000). Y
CcKnagy ca npenopykama WHO, cBaka cymtba Ha Manapujy Tpeba
[a ce NOTBPAY MUKPOCKOMWjOM U 6P31M AnjarHOCTUYKIM
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TECTOM npe feyetba. [MaBHW OCNOHaL, aHTUManapuyHe Tepa-
nuje Tpeba fa byay KombUHaLwje ca apTeMUcuHHOM. Byayhi
[a ce Manapwja y BeNIMKOM 6pojy eBporncKmx 3emMasba jaB/ba
Kao yHeceHa (Mafia peTKo 1 Kao ayTOXTOHa 1 6ONTHNYKHM CTeve-
Ha MHdeKLMja), L/b OBOT Pajia je yrno3HaBakbe Ca akTyeNTHUM
npo6nemM1ma 1 CTaBoBMMa Y INjarHOCTLM 1 JieYekby Manapuje,
6e3 ynyLTara y AeTasbe 3HauajHe 3a npodecroHarLe Koju ce
OBVIM Npo6nemMrima nocebHo base (MHEKON03W, eNMAEMINONO-
31, UHTEH3MBUCTN).

KmbyuHe peun: manapuja; aHTUManapuvuy; xemonpodunakca;
nabopaTtopujcka AnjarHocTrika
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SUMMARY

The Protocol on Ozone Depleting Substances (ODS) was signed in 1987 in Montreal. The main goal of the
protocol is the international consensus and action regarding the drastic decrease of production and use
of these substances, which results in increased UV radiation and consequently has a negative impact on
human health and ecosystem. Besides the review of the “legal and technical”implementation of the pro-
tocol until now and the withdrawal of ODS from use, this paper specially stresses the analysis of available
research results regarding the positive impact on health, in correlation with the implementation of the
Montreal Protocol (MP). Due to the results of the thirty-year-long use until now, the MP is referred to as
one of the most successful international agreements, not only in the field of environmental protection,
but also in the field of human health protection in relation to it, within a certain context. Besides the
reduced negative impact of ultraviolet radiation (UV) to the ecosystem and people, we are also facing a
reduced occurring trend of skin cancer, cataracts, and immune system diseases worldwide. Without the
MP and its implementation, millions of people would have died because of UV radiation and the previ-
ously mentioned diseases. The treatment costs and the pressure to the health system in all the countries
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worldwide would have enormously increased because of that.
Keywords: Montreal Protocol; ozone layer; UV radiation; health

INTRODUCTION

Wishing to improve the quality of life by eco-
nomic growth and development, the humanity
constantly changes their relation towards natu-
ral, economic, and social surroundings. Lately,
the conscience regarding the impact of the sur-
roundings to the health and environment is in-
creasing. The information on environment, and
as a consequence, the impact to the living world
and man (human health), as well as the society
in general, represents one of the most recent
heritages that resulted from democratization of
the contemporary world, and that is consisted
within the Aarhus Convention [1, 2].

DAMAGE TO THE OZONE LAYER AND THE
CONSEQUENCES TO THE ECOSYSTEM
AND HUMAN HEALTH

Human society depends on complex relations
between people and the environment [3]. The
ozone layer protects the entire living system of
our planet from harmful ultraviolet radiation
(UV-B and UV-C) sunrays. The new scientific
findings from 1970s have determined that ha-
logenated hydrocarbons (commercially known
as freons), due to their chemical features, sig-
nificantly damage the ozone layer.

The Earth’s ozone layer is mainly significant
for the protection of life on our planet. If intact,
it can prevent 97-99% of the Sun’s ultraviolet

radiation (UV). Living tissues of organisms liv-
ing on dry lands would be extremely damaged
by the Sun’s UV if the majority of rays were
not absorbed by the Earth’s atmosphere, and
especially the ozone layer [4]. Given that the
UV is considered the main cause of skin cancer,
cataracts, and some immune system diseases,
measuring the entire atmospheric ozone has
become a daily practice [5, 6, 7].

Ozone depleting substances (ODS) and oth-
er greenhouse gasses, when emitted into the
atmosphere, significantly impact the ozone lay-
er depletion by reacting with ozone molecules
(O,), as presented in Figures 1 and 2.

In comparison to pre-industrialization
times, the concentration of carbon dioxide,
methane, and nitrogen oxide has doubled in the
atmosphere [8]. In the end of the 19th century,
a long time after Svante August Arrhenius has
proven the greenhouse effect, its overall conse-
quences were covered with a veil of ignorance.
Until the 1980s, the issue of the ozone layer was
out of the focus of scientists and the wider pub-
lic [9]. In 1985, the British scientist Joe Farman
discovered the ozone “hole” over the Antarctica
[10]. It was proven that, at a concentration of 80
ppb, the atmospheric ozone has an especially
harmful impact on human health and the en-
tire living world in general. This was especially
stressed regarding the urban living conditions,
since the diseases occurrence caused by this
phenomenon is constantly increasing, thus hav-
ing an impact on the general public health and
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the health system [11]. The increase in number of pollution
sources has driven the attention towards the mechanisms
and activities against the most common air polluters [12].

THE MONTREAL PROTOCOL AS THE
INTERNATIONAL COMMUNITY RESPONSE

International conventions are definitely the most signifi-
cant mechanisms in the fight for the environment protec-
tion, and thus preservation of human health and biodiver-
sity [13, 14]. The International Law on the Environment
and a great number of international agreements contain
regulations that, in a different way and on a different level,
stress the impact of the environment to human health [15,
16]. The Protocol on ODS was signed in 1987 in Montreal
(after eight years of negotiations between 197 states), with
the help of the United Nations Environment Programme.
Since 2004, the MP has also been in motion, with all the
following by-laws [17, 18].

The MP identifies the main substances that are deplet-
ing the ozone layer and adopts specific restrictions regard-
ing their production and consumption in future, as well
as the traffic of 96 different chemicals that are known to
have a depleting effect on the ozone layer and that are di-
vided into annexes A to E. Each of these annexes is divided
into several groups of similar substances. Since being set
in motion in 1989, hand-in-hand with the Vienna Con-
vention for the Protection of the Ozone Layer, the MP is
considered as one of the most successful agreements in the
field of environment protection [19]. The measurements
of the NASAT satellite instruments of the Jet Propulsion
Laboratory in Pasadena, California, have shown that, for
the first time, the levels of chlorine, which depletes the
ozone layer, are dropping, leading to reduction of ozone
depletion [20] (Figure 3).

Chlorofluorocarbons (CFC compounds) were unknown
until 1930, and until recently, they were massively used
in cooling devices, air-conditioning, sprays (propellants
in aerosols) and in industrial facilities [21, 22]. The MP
was initially dedicated only to chemicals that were identi-
fied as ozone-depleting chemicals at that moment [23].
Shortly after the adoption of the MP emerged the need for
its evolution in order to have it respond to the changes in
science regarding the ozone and the climate, as well as the
demands of parties and industries using the ODS and their
alternatives, including hydrofluorocarbon (HEC) [24, 25].

The change in the projection of future wealth, the num-
ber of habitants of certain countries and their technological
agility, has led to increased demands for HFC [26]. The
danger emerging from HFC has increased with the boom
of air conditioning and refrigerators market within the
fast-growing economies such as China and India [27]. New
scientific knowledge and findings have conditioned further
development and improvement of the MP, in accordance
with the current global situation and trends, through five
amendments to the Protocol: London (1990), Copenhagen
(1992), Montreal (1997), Beijing (1999) and Kigali (2016)
[28]. Until now, the Kigali Amendment was ratified by 70
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Figure 1. Relationship between the ozone depleting substances (ODS)
and other greenhouse gases [6]
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Figure 2. Change of the quantity of ozone expressed in Dobson units
(DU) from 1980, with a projection for the future [7]
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Figure 3. Reduction of ozone depleting substances in the European
Union [21]
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countries [29]. The countries that have ratified the Kigali
Amendment have committed themselves to reduce the
production and consumption of the HFC by over 80%
within the following 30 years [30, 31]. With the Kigali
Amendment, it was agreed that the developed countries,
including European countries, should gradually reduce the
use of HFC by 2035 by 15%, in comparison to the baseline
values from the period of 2011-2013. The observations
show that the quantity of HFC within the atmosphere is
increasing [32]. Because of that, the main goal of the MP
was set to be the reduction of consumption and emission
of the HFC with high Global Warming Potential (GWP)
by using alternatives containing low GWP.

IMPLEMENTATION OF THE MONTREAL PROTOCOL
AND THE POSITIVE EFFECTS TO HEALTH OF PEOPLE
AND THE ENVIRONMENT

The MP was signed more than 30 years ago. According to
the UN data and MP measures. Two million people are
less likely to suffer from skin cancer annually, in compari-
son to the previous period, and this shall save the global
economy more than two billion dollars by 2050 [33]. The
increased rate of occurrence of skin cancer, cataracts, and
blindness is a direct consequence of depletion of the ozone
layer [9]. It is estimated that by the year of 2100, the stipu-
lated MP measures shall have aided the prevention of 283
million skin cancer cases (including 8.3 million cases of
melanoma) and 46 million cases of cataracts, as well as
1.6 million of deaths from skin cancer [28]. The Sun’s UV
radiation is a proven human carcinogen that causes skin
melanoma. Skin cancer is nowadays the most common
and the fastest developing disease [5].

Numerous epidemiological researches show that out-
door workers are exposed to a significantly greater risk
from developing all types of skin cancer [34]. The results
of a Romanian study showed that patients suffering from
basal cell carcinoma were occupationally exposed to UV
radiation [35]. In the Republic of Serbia (RS), the occur-
rence and number of skin cancer cases has been increas-
ing lately, along with other forms of cancers, but also the
methods for their detection are becoming increasingly suc-
cessful [36, 37, 38]. The Rulebook on Determination of
Occupational Diseases (Official Gazette of the Republic of
Serbia, no. 105/03) determines occupational diseases and
workplaces, that is, jobs during which such diseases occur,
as well as the conditions under which the said disease shall
be regarded as an occupational disease.

Various research has shown that UV increases the like-
lihood of developing certain types of cataracts. Although
curable with modern eye surgery, cataracts diminish the eye-
sight of millions of Americans, and costs billions of dollars
in medical care each year. Other kinds of eye damage include
pterygium (tissue growth that can block vision), skin cancer
around the eyes, and degeneration of the macula [39]. For
decades, the human eye has been subjected to ambient ra-
diation, and the full spectre of sunrays contains wavelengths
of a significant damaging potential. It is hard to determine
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EFFECTS OF THE MONTREAL PROTOCOL
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Figure 4. Effects of the Montreal Protocol Amendment [42]

the ocular dose of photodynamic damage to human lenses
caused by the UV light. That is a cumulative dose of effects
during a long period of exposure [40]. The most common
damage to human lenses is a consequence of cumulative
effect of sunlight spectrum, to which it is exposed during
the lifespan [39]. About 50 million people worldwide suf-
fer from cataracts [41]. The UV also reduces effectiveness
of the immune system through the change in activities and
distribution of cells responsible for initiation of immuno-
logical reactions [42]. “One American dies from skin cancer
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every hour. Unprotected exposure to UV radiation is the
most preventable risk factor for skin cancer” [43] (Figure 4).

In its newest report regarding the 30 years of the MP
application, American EPA stated that this internationally
accepted contract prevented the development of more than
45 million of cataracts cases among Americans, reduced
skin cancer cases among 280 million of people and saved
about 1.6 million of lives in the USA [44]. The result of
that was that the healthcare fund was reduced by 4.2 tril-
lion of dollars.

COMMENT

The implementation of the MP (during the previous 30 years)
has contributed to numerous benefits, most notably in the
field of ecology, but also in the field of public health. The ef-
forts for the protection of stratospheric ozone shall result in
saving 4.2 trillion dollars in the field of social security within
the US during the period 1990-2165, and thus it shall prevent
an estimated 6.3 million of deaths caused by skin cancer [44].

In the RS, this refers to the widest population, and espe-
cially the vulnerable target groups, which are: the youngest
age group, youth, beach and pool visitors, and outdoor
workers that are exposed to UV radiation on a daily basis.
This especially refers to the population category within the
RS that is exposed to UV radiation due to their occupation
(construction workers, farmers, etc.) or their lifestyle. It is
especially important that we work on raising awareness
and informing individuals and institutions in the RS re-
garding the overall negative impact of UV rays to health
of the population, and especially those youngest [45]. Fi-
nally, this shall confirm the commitment of the RS to the
implementation of the Millennium Development Goals,
and shall serve as a confirmation of the commitment to
the EU integration process [46].
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CONCLUSION

Looking over the 30 years of successful implementation
of the Montreal Protocol, it could be said that, without it,
by 2050 the depletion of the ozone layer in the northern
hemisphere would have amounted to 50% on 45 degrees,
and in the northern hemisphere, it would have amounted
up to 70%. The level of UV radiation on the Earth’s sur-
tace would have been doubled. That would have led to
an enormous increase in the number of cases of non-
melanoma cancers, melanoma cancers and eye diseases
— cataracts.

Failing to do as proposed by the Montreal Protocol
would only postpone or even prevent the recovery of the
ozone layer. Numerous factors, including ODS and climate
change, shall have a significant impact on the ozone layer
and thus on human health. Therefore, it is especially sig-
nificant that all countries comply with the accepted regu-
lations, since, globally speaking, every activity counts and
contributes to the overall improvement of the quality of
life, population health, and ecosystem.
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’uBoTHa cpeanHa U 3apas/be — TPUAECET rOANHa yCnewuHe npumeHe Mompeancxor

npoToKoNa

Tophe JosaHosuh', Mapuo JlykuHosuh?, 3apasko Butowesuh’

"YhueepauTeT y beorpagy, DakynTeT 3a uHxerbepckin MeHaumeHT, beorpag, Cpbuja:

*Yunsep3utet y beorpaay, MpasHu dpakynTet, beorpag, Cpbuja;

*YuusepauTet y MpuwtnHm - Kocoscka MutposuLia, MeauumHcki dakyntet, Kococka Mutposuia, Cpbuja

CAXKETAK

[MpoTokon o cyncTaHuama Koje YHULITaBajy 030HCKN OMOTay
je notnucaH 1987. roguHe y MoHTpeany. OCHOBHY Ln/beBU
npoTokona cy MeHyHapoAHN KOHCEH3YC 1 aKLuja y Be3u ca
APaCTUYHNM CMatbetbem MpPon3BoAHe 1 Kopuwhera oBrx
CyMnCTaHUM Koju 3a pe3ynTaT umajy nosehaHo YB (yntpasuo-
NEeTHO) 3payerbe 1 NOCNe[UYHO HeraTMBaH yTuLaj Ha JbyACKO
3[paB/be 1 ekocucTtem. [opea nperneaa gocapalltbe ,npaBHe
1 TEXHUYKe" MPYMEeHe NMPOTOKOJIa 1 MoBayetba 13 ynotpebe
CyMNCTaHUM Koje yHULITaBajy 030HCK/ OMOTay, y pagy je mno-
cebHo cTaBJbeH Harnacak Ha aHanu3y nUTepaTypHo JOCTYM-
HUX pe3ynTaTa Koju ce OfAHOCE Ha MO3MTUBaH (TMMe HacTao)
YTNLAj Ha 3APaB/be CTaHOBHULLTBA Y KOpenaLujy ca NpUMeHOM
MoHTpeanckor npotokona (M). 36or pe3ynTtata gocagaiitbe

‘ DOI: https://doi.org/10.2298/SARH190320043)J

Tpupecetoroamwbe npumeHe, MIN cnaga y pea HajycneLHmjux
mehyHapogHUX cropasyma y 06/1acTyi 3aLUTUTE KUBOTHE CPefu-
He, anv y oppeheHOM KOHTEKCTY 1 Ca 3ApaB/beM Jbyau Koje je ca
TM y Be3w. [lopef cMmatbeHor HeraTMBHOT yTrLaja YB 3payetba
Ha eKoCKnCTeM U JbyAie, Kao MO3UTUBHY NOC/EANLY CMakbetba
OBOT 3payerba MMamo 1 CMatbeHN OYeKrBaHV TPEHS NnojaBe
060sberba KOXe, KaTapakTe 1 UMyHOT CUCTEMa Ca OBKM Y BE3U
y untaBom cseTy. be3s Ml u tberose npumeHe MUSIMOHN Jbyan
61 ympnu of nocnepuua YB n HaBepeHnx 060sbersa. TpoLKoBY
neyera N NpUTUCaK Ha 3APaBCTBEHN CUCTEM Y CBUM 3eM/baMa
cBeTa 6y ce eHoOpMHO noBehanu Kao pesynTar Tora.

KrbyuHe peun: MoHTpeancku npoToKos; 030HCKM OMOTaY;
YB 3payetbe; 3apaBibe
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SUMMARY

Metallic biomaterials are most commonly used as hard-tissue replacements because of their favorable

mechanical features and excellent biocompatibility.

The objective of this paper is to present an overview of diverse surface modification techniques, with a
special emphasis on the laser surface modification method, as well as diverse characterization techniques
used for investigating the impact of the surface modification process on metallic implant materials’ proper-
ties. Moreover, the effect of laser radiation on the surface its and mechanical characteristics, as well as on
the structure of metallic bioimplants, is presented. The study of influence of high-intensity laser radiation
on metallic materials’ surface includes primarily investigations of the surface morphology modifications
and specific surface structure formation since their presence enables enhanced osseointegration.
Keywords: metallic implant materials; laser radiation; surface modification; osseointegration

INTRODUCTION

Biometallics are metallic materials used in
contact with cells, tissues or body fluids of the
human body with the purpose of replacing or
upgrading structural components of the hu-
man organism as a compensation for hard-
tissue damage which may occur due to aging,
illnesses, or accidents [1, 2].

Metallic implant biomaterials have been in
use since the 19th century in a wide range of
dental, orthopedic, cardiovascular, and other
medical applications [1]. Stainless steels, cobalt-
chromium alloys, and titanium-based materials
are the main biocompatible metallic materials
used in biomedical engineering [1-6]. Due to
their excellent electrical and thermal conduc-
tivity, mechanical properties, and corrosion re-
sistance, metallic biomaterials have been and
will continue to be an essential part of medical

devices in the future [2]. However, biometal-
lics show some undesirable characteristics and
because of that their further development is of
prime importance [1, 6].

Biometallics must meet certain criteria in
order to be used in biomedicine (see Figure 1)
[1,6].

High osseointegration ability is the essen-
tial requirement which all biometallics must
fulfill [1]. Osseointegration is a process of the
direct interface formation between an implant
and a bone, without a negative effect on the
surrounding soft tissues [5]. The inability of
the implant surface to connect with the adja-
cent bone and surrounding tissues will cause
the formation of fibrous tissue around the im-
plant and, in turn, promote prosthesis release
[7]. Therefore, it is necessary for an implant to
have an appropriate surface morphology, i.e.
surface chemistry, surface roughness, and sur-

—{ Bio-metallic implant material requirements }
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face topography, which will ensure its good integration.
Accordingly, the implant surface modification is desirable
in order to achieve improved biomechanical-biofunctional
balance [8].

LASER SURFACE MODIFICATION

Surface modifications are used to improve implant bio-
compatibility and bioactivity, as well as to ensure proper
osseointegration, with the objective of changing the surface
physicochemical properties in order to improve bone heal-
ing and load transfer [7]. This can be achieved by altering
the surface topography or by modifying surface chemistry.

Possibilities of changing/processing the surface of dif-
ferent biometallics using laser radiation are numerous
and consequently various modern surface treatment tech-
niques, such as ion implantation or coating, have lost their
precedence in favor of laser processing [7, 8, 9]. Nowadays,
lasers find widespread application in the medical device
industry.

A laser represents a source of light radiation that emits
a coherent photon beam, and as a source is stable in fre-
quency, wavelength, and power [9]. In relation to other
light sources, laser radiation is monochromatic, spatially
oriented, intense, and coherent. All emitted photons of a
laser beam, unlike photons in spontaneously emitted ra-
diation, are completely identical, i.e. they have the same
direction and phase.

The interaction of laser radiation and metallic targets
depends on the characteristics of the laser radiation source,
as well as on structural, optical and thermodynamic char-
acteristics of the target, the focusing method, and the type
and pressure of the surrounding atmosphere [10]. Laser
radiation that falls on the surface is partially absorbed
and partially reflected. Absorbed radiation causes heat-
ing, melting, and evaporation of the material.

A very important parameter describing the break-
through of radiation into the material is the depth of ab-
sorption or optical breakthrough of light (Figure 2) [10].
By selecting radiation with low absorption depth, local
changes in surface properties can be obtained without
changing the (interior) volume of the material.

There are two mechanisms of removing surface par-
ticles using a laser: 1) laser-induced desorption (without
any visible mesoscopic changes in the surface composition
and structure) and 2) laser ablation (visible changes in the
surface structure and composition) [11]. Laser-induced
desorption and laser ablation are not completely separated,
independent phenomena. Therefore, desorption and abla-
tion should be observed as two phases in the process of
laser interaction with the surface of the material [11].

Lasers provide directing a large amount of energy to
a limited target area in order to achieve the desired ma-
terial modification [7, 9, 10]. During the interaction of
electromagnetic radiation with a solid target, the following
changes can occur: radiation damage in the crystal lattice,
structural changes leading to amorphization of the target
and recrystallization in the collision zone, changes in the
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Figure 2. Optical absorption depths for diverse materials over a wide
range of wavelengths [10]

Figure 3. Craters obtained as a result of a) the femtosecond and b)
the nanosecond laser radiation interaction with a steel surface [10]

chemical composition of the target, and changes in the tar-
get surface topography caused by erosion and redeposition.

The laser radiation-induced changes to the target sur-
face depend on the characteristics of the laser beam, the
number of accumulated impulses, the optical and ther-
mophysical properties of the material, and the irradiation
conditions (Figure 3) [7, 10].

If plasma is generated during the interaction of laser
radiation with the material, it can significantly affect the
intensity by which the radiation is acting on the surface
and thus affect the formation of the crater [12]. The in-
teraction of incident laser radiation and plasma can be
expected during the use of a nanosecond and picosecond
radiation, while in the case of ablation with femtosecond
radiation, this interaction is absent.
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LASER MODIFICATIONS OF IMPLANT MATERIALS

The surface morphological changes due to the action/inter-
action of the laser with the surface of the implant material
can be examined using various techniques, such as light
optical microscopy, scanning electron microscopy, energy
dispersive spectroscopy, and profilometry [7, 13]. The first
information on the surface morphological changes is ob-
tained by light optical microscopy and scanning electron
microscopy, while energy dispersive spectroscopy allows
an estimate of the surface elemental composition. Topo-
graphic changes and specific surface geometry of the areas
modified by the laser irradiation are analyzed by contact
and non-contact profilometry.

Torres et al. [8] showed that in the case of the Ti-6Al-
4V alloy, laser treatment in combination with different
chemical and thermo-chemical treatments (etching and
chemical oxidation) can enhance the surface bioactivity
due to the formation of a stable titanium oxide layer. The
laser modified surfaces manifested a rough surface covered
with submicro- and nanopores.

If the energy density is close to the threshold of damage,
formation of structures in the form of periodically repeated
parallel waves can be expected while the surface of the
target metallic material is being irradiated by the laser [14].
These structures are designated by the term laser-induced
periodic surface structures (LIPSS). An important require-
ment for the occurrence of LIPSS is the surface roughness
that allows for the intersection of the incident beam so
that the polarized light, normal to the surface, can initiate
electronic oscillations.

It is obvious from Figure 4 that the accumulation of
a large number of impulses on the target, at a constant
energy density and with different lasers, leads to an in-
crease in the ablation depth and surface traces formation
[13]. Zhang et al. [7] noticed that the laser beam radiation
performance in a single-pulse and multiple-pulse mode
results in different depths of damage. Ablation results in
the formation of a prominent crater and the removal of
the dissolved material from the surface.

Comparing the specific surface fea-
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Figure 4. Profilometric analysis of the Ti-6Al-4V alloy surface after
modification using a) KrCl and b) XeCl laser [13]

The water also shows a high oxidation capacity that stimu-
lates bioactivity of the surface.

Trtica et al. [15] observed that irradiation treatment of
titanium at high intensities contributes to the formation
of large craters after a few pulses, and as the number of
pulses increases, the creation of the surface craters with
periodic structure can be expected. These properties en-
hance the titanium implants’ biointegration potential. Also,
wavelength increase results in more visible surface damage.

Laser modification improves the surface roughness [14,
15, 16]. In the air and oxygen atmosphere, the resulting
surface structures correspond to the smooth, periodic
dome structures. In the presence of increased oxygen con-
centration, an oxide surface layer is formed. In the nitrogen
atmosphere, the obtained surface structure is non-compact
and porous. The surface structure formed in the helium
atmosphere is completely different and the presence of
micropores can be noticed.

Hermann et al. [16] noticed that the presence of plasma
protects the titanium surface from radiation and that fur-
ther heating of the material can be achieved through the

tures obtained during the irradiation
of a titanium implant in gaseous (air)
and liquid (water) mediums, Trtica et
al. [14] concluded that the liquid me-
dium is a better choice for laser sur-
face treatment since it results in better
surface roughness (Figure 5). Also, the
appearance of LIPSS is observed on the
surface in both environments. In water
environment, LIPSS are recorded after
low-impulse interaction, while in the
air atmosphere they occur after high-
impulse interaction. It was found that
during irradiation in the air, oxygen
was absent from the central part of the
laser beam, while its concentration was
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relatively high in the presence of water.

Figure 5. Scanning electron microscopy analysis of the Ti implant (target) surface after irradia-

tion with picosecond laser pulses in a) air and b) water atmosphere [14]
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plasma itself. A better transfer of energy to the material is
achieved in the helium atmosphere.

LASER EFFECT ON THE IMPLANT TRIBO-
MECHANICAL PROPERTIES

Wear occurs during relative movement of the joint parts
that are in contact with each other, and results in the
component damage [5]. The type and severity of the wear
damage depend on many interaction factors and can be
accompanied with processes such as corrosion, which in
turn leads to the increased material loss and in extreme
cases fast metallic implant failures.

Laser surface modifications can enhance wear resistance
and friction properties of the implant [17]. Chen et al. [17]
demonstrated that surfaces treated with high laser power
showed higher hardness and wear resistance than the un-
treated and surfaces treated by low laser power.

One of the laser modification methods, used to improve
mechanical properties, corrosion resistance, biocompat-
ibility and wear resistance, is laser cladding [18]. Laser
cladding enables the formation of the protective coating on
the alloy substrate surface. Also, laser alloying, laser heat-
treatment, and laser overlaying are methods which can be
used in order to enhance the implant material hardness,
wear, and corrosion resistance [19].

Low hardness values and poor tribological character-
istics of metallic implant materials can be improved by
laser powder deposition [18]. Comparing the Ti-6Al-4V
substrate characteristics with the characteristics of the Ti-
Al intermetallic coating formed on the Ti-6Al-4V alloy
surface (Figure 6), Liu et al. [20] noticed that intermetallic
coating displays lower friction coefficients due to the high-
er hardness values since the biometallics hardness and wear
resistance are greatly influenced by each other [17-20].

The alloy microstructural characteristics, such as phase
composition and grain size, greatly affect and determine
alloy mechanical properties [5, 21]. There are numerous
laser irradiation methods which can contribute to the
achievement of excellent implant mechanical properties
[21]. One of those methods is laser surface remelting. Us-
ing this method, grain refinement can be obtained in the
remelting zone. Diagrams presented in Figure 7 show a
great improvement in mechanical properties achieved by
laser treatment [21]. Laser surface remelting increases
the elastic modulus and hence metallic material stiffness
and hardness, throughout the material microstructural
transformations. From Figure 7 one can observe that the
hardness value is the highest in the remelting zone, and
the lowest in the metal substrate zone. This also applies to
the elastic modulus.

CONCLUSION
When developing new materials for biomedical applica-
tions, most attention is devoted to implant material bio-

compatibility, non-toxicity, and osseointegration. Desir-
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able characteristics of bioimplants can be achieved by
surface modifications. Laser surface modification is one
of the methods by which the enhancement of mechanical,
physical, and tribological characteristics can be obtained.
Excellent surface roughness, high hardness value, out-
standing biocompatibility, and implant surface bioactiv-
ity, non-toxicity, excellent corrosion and wear resistance,
low friction coefficients and porosity can be achieved. The
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interaction of laser pulses with the metallic implant ma-
terial surface causes changes in the surface morphology,
optical characteristics, chemical composition, etc., accord-
ing to the selected parameters of the laser beam. Surface
periodic structures can be formed by laser modification,
and the appearance of these structures can influence the
improvement of the implant surface characteristics and

implant osseointegration.
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CAMETAK

MeTanHu 6uomatepujanu ce Hajuewhe KopucTe 3a n3pagy
MMMaHTaHaTa YBPCTUX CTPYKTYPHUX Aef0Ba JbyACKOr Tena
30601 CBOjVIX AOOPUX MEXAHNUYKMX KapaKTePUCTUKA 1 OANNYHE
6VIOKOMMATUOWITHOCTL.

Linb papa je pa ce npernegHo NnpeAcTaBe pasfimymte TeXHUKe
MOBPLUMHCKe MoAndMKaLMje UMNAaHTaHTHUX MaTepujana ca
noce6HNM OCBPTOM Ha METOAY flacepcke MoandrKaluje no-
BPLUMHE, Ka0 M MHOTOOPOjHE KapaKTepr3aLMoHe MeToe 3a
UCNMTMBakE yTUL@ja NpoLieca NoBpLIMHCKe MoguduKaumje
Ha CBOjCTBa MEeTaNIHUX MMM/IAHTAHTHKX MaTepurjana. Ocum Tora,
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NpefCcTaB/beH je N pa3maTpaH yTuLaj nacepckor 3payerba Ha no-
BPLUVHCKE 1 MeXaHUYKe KapaKTEPUCTUKE, Kao U Ha CTPYKTYpY
MeTanHux brioumMnnaHTaHara. icnutmearbe yTuLaja nacepckor
3payetba BUCOKOT MHTEH3MTETA Ha MOBPLUMHY METaHUX MaTe-
pwjana NpBeHCTBEHO 0byXxBaTa UCMUTHBaHE MOPOOOLLKIX
MOBPLUMHCKMX NPOMeHa 1 popMupar-a cneLyupruyHnX nosp-
WMHCKUX CTPYKTYpPa, Koje AOoMpPUHOCE Nobobluakby OCEOUH-
Terpaumje MeTanHUX MMMIaHTaHaTa.

KrbyuHe peun: MeTanHu MMNAaHTaHTHY MaTepujany; Nacepcko
3paverbe; MOBPLUMHCKa MOoANMKaLmMja; OceonHTerpaLmja
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Use of intraoperative neurophysiological monitoring
in surgical treatment of spinal diseases
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SUMMARY

Intraoperative neurophysiological monitoring (IONM) is a method, which uses different kinds of electro-
physiological methods for monitoring and mapping of neural structures during surgical procedures with
the aim to preserve them. If we know how important the function of the spine, spinal cord, nerve roots,
and all other structures are, it is obvious how important it is to preserve them in surgical procedures
where these structures are under risk. Although the frequency of neurological complications is not high,
it is considered that these deficits are devastating complications of spinal surgery, which can have seri-
ous consequences on the quality of life and can increase health care costs. Because of that, the accent
is on intraoperative neurophysiological methods development, which provide optimal monitoring of
the spinal cord function during routine and complex spinal procedures and has high efficacy detecting
possible neurological deficits. The concept of multimodal neuromonitoring, which is used today, relies
on advantages of each modality separately and then in combination of these modalities it achieves a
more reliable estimation of functional integrity. Today IONM is routinely used worldwide, but in Serbia,
its use is still limited even though its advantages are well known.

Keywords: intraoperative neuromonitoring; neurological complications; spine surgery

Intraoperative neurophysiological monitor-
ing (IONM) is a method, which uses differ-
ent kinds of electrophysiological methods for
monitoring and mapping of neural structures
during surgical procedures with aim to pre-
serve them. Certain kinds of IONM were used
in the early 1970s and 1980s. Their use became
everyday practice in different types of surgery,
especially in neurosurgery and orthopedic sur-
gery. Today IONM is routinely used worldwide,
but in Serbia, its use is still limited, even though
the advantages are well known.

Pathology of the spine is very diverse. There
are deformities, degenerative diseases, injuries,
and tumors, which could be primary and meta-
static. The conservative therapy can be used in
some occasions, but surgery is often the only
possible option. If we know how important
the function of the spine, spinal cord, nerve
roots, and all other structures are, it is obvi-
ous how important it is to preserve them in
surgical procedures where these structures are
under risk. Recent data from literature report
that new deficits in scoliosis surgery in ado-
lescent population vary between 0.4-4.5% and
in adult population 1.9-2.4% [1, 2]. Cramer et
al. [3] reported the rate of neurological defi-
cits of 0.178%, in a ten year-long retrospective
study that included degenerative, neoplastic,
traumatic, and infectious disease. Hamilton
et al. [4] reported new neurological deficit in
1% of cases in their study from 2011, which
included 108,419 spinal procedures, in adult

and pediatric population. Although the rate of
neurological complications is not that high, it
is considered that these deficits are devastat-
ing complications of spinal surgery. Even if
complications are rare, there is always a risk of
neural structures injuries, which can have seri-
ous consequences on the quality of life, and an
increase of health care costs [5, 6, 7]. Because
of that, it is important to develop intraopera-
tive neurophysiological methods, which could
reliably monitor spinal cord during the surgical
interventions.

Depending on spine pathology, symptoms
could be various, but neurological deficits of
varying degrees are very often present. The
most often pathologies are certainly degenera-
tive diseases of spine. The first symptom in-
cludes pain, usually lumbar pain, neck pain, or
rarely arm pain, and thoracic pain is the rarest.
Disc herniation in the cervical spine is usually
at C5-6 level and C6-7 level, and anterior cer-
vical discectomy and fusion is one of the most
frequently performed procedures in neurosur-
gery. Depending on the herniated disk position
and affected neural structures, clinical appear-
ance can be either in the form of radiculopathy,
myelopathy or both. Different authors reported
complications in treatment of cervical myelopa-
thy, with the most severe consequence being
cervical medulla compression, from 4.4-20%
[8, 9]. The rate of complications in patients
without myelopathy is very low 0.09-0.6% [10,
11]. Kelleher et al. [12] found that sensitivity
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of somatosensory evoked potentials (SSEP) was 52% and
specificity 100% in a study, which included 1055 cases with
operation on the cervical spine. Sensitivity of motor evoked
potentials (MEP) was 100% and specificity 96%, sensitivity
of EMG was 46% and specificity 73%. In the lumbar spine,
the most commonly affected levels are L4-5 and L5-S1.
Gunnarson et al. [13] found sensitivity of SSEP 28.6% and
specificity of 98.7%, EMG sensitivity was 100% and speci-
ficity 23.7% in the lumbar spine procedures. Therefore, it
is considered that combined use of different modalities of
IONM in these procedures provide higher sensitivity and
specificity, allow timely intervention, decrease postopera-
tive complications, and improve final outcome [14].

Primary tumors of the spine are rare, but metastatic
tumors are common. Tumors can affect bone structures
of the spine or they can be intraspinal. There are a few
subgroups of intraspinal tumors. They can be extradural
and intradural, while intradural tumors can be extramedul-
lary and intramedullary. These tumors could be benign or
malign, but due to their localization, they have a very high
risk of neural complications during surgery, particularly
intramedullary tumors.

During the surgical procedures, neurological deficits
may arise from direct surgical injury of neural tissue, com-
pression, traction, or compromised blood supply in the
neural tissue [15]. Compressive spinal epidural or subdural
hematoma can occur after surgical treatment and can be
detected early using IONM [16]. In degenerative spinal
disease mechanical compression from ligamentum flavum,
posterior longitudinal ligament, intervertebral disc or bone
structures can affect neural elements [16]. Positioning is
also a crucial factor, which can cause compression or neu-
ral structures injury during spinal procedures [17]. The use
of IONM in spinal surgery significantly decreases the risk
of intraoperative damage of neural structures during each
phase of a surgery and improves the outcome of surgical
treatment.

SSEP were primarily used in scoliosis surgery and they
significantly improved positive outcome of these opera-
tions. It is considered that the use of SSEP reduces paraple-
gia for 60%. SSEP estimate dorsal column medial lemnis-
cus system from the periphery to the somatosensory cor-
tex. Stimulation is performed on periphery mixed nerves,
for upper extremities typically on median or ulnar nerve,
while for lower extremities on posterior tibial nerve or
common peroneal nerve. Needle and surface electrodes are
usually used. Registration can be performed at appropriate
places on the scalp, above somatosensory cortex, according
to 10-20 International Electrode System, but also on sub-
cortical and peripheral level. At the intraoperative phase
of procedures, before and after positioning, we set the base
line up, which serves as a control for potentials obtained
during the operation. They can be recorded continuously
throughout the operation, while they change the amplitude
and latency, which are compared to the base line. At that
moment, it is necessary to analyze all the variations in the
context of technical issues, anesthesia effects, general ef-
fects, and surgical manipulation. An alarm criterion is the
amplitude decrease for 50% with or without the increase of
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latency [18]. It is very important to keep in mind sensitivity
to inhalational anesthetics, systemic factors such as hypo-
thermia, hypotension, and hypoperfusion. In addition, not
all decreases of amplitude are clinically significant. If am-
plitude decreases on 50% or lower of the base line, risk is
higher, but an appropriate and timely reaction can lead to
SSEP recovery and it can preserve the function. It is crucial
whether changes occur gradually or suddenly. The most
difficult is a sudden and complete loss of potentials without
recovery. Stable intraoperative potentials are good predic-
tors of a positive neurological outcome. Nuwer et al. [19]
estimated the clinical efficacy of SSEP monitoring during
scoliosis surgery in their extensive multicentric study, and
they found that sensitivity was 92% and specificity 98.9%
in detection of postoperative neurological deficits.

MEP managed to take standard place in IONM in the
last three decades. In the 1980s, it was shown that transcra-
nial use of high voltage pulses could induce contralateral
motor activity. This technique is very sensitive to anesthe-
sia, so during the time multi-pulse stimulation technique
was developed with variation of anesthetics use. In the
1990s, this technique became a routine for monitoring
corticospinal tract. These potentials are safe and reliable
for use in spinal procedures [20]. The most common way
for eliciting MEP is transcranial electrical stimulation with
electrodes placed on the scalp over the motor cortex ac-
cording to 10-20 International Electrode System, and with
direct cortical stimulation. The most suitable for use on
the scalp are corkscrew electrodes because of their stability
and low impedance, and for direct cortical stimulation,
strip electrodes are used. Registration can be done on pe-
ripheral muscles, as compound muscle action potential
(CMAP), which are the result of a motor neuron activa-
tion and on spinal cord as the D wave. Registration from
muscles is performed with needle electrodes, which are
placed on the appropriate places. D wave registration is
performed with special electrodes, which can be placed in
epidural or subdural space. MEP is very sensitive to anes-
thetics and myorelaxants. Anesthesia is based on the use
of propofol and opioids such as fentanyl and remifentanil,
while myorelaxants can be given only at the beginning for
intubation. It is very important that D wave is not under
the effects of anesthesia. Amplitude and latency of D wave
vary depending on the spinal cord level. If the change is
more caudal, amplitude will decrease and latency will in-
crease. Below the T9 level, it is very difficult to record a
reliable D wave. It is considered that D wave is the most
important during intramedullary spinal tumor operations
[21]. At the beginning of the surgery, we set up the base
line before and after positioning of a patient. Amplitude,
latency, and intensity of stimulation are monitored. In ad-
dition, all changes of MEP are considered in the context
of anesthesia, systemic effects, surgical manipulation and
their development, whether they be gradual or sudden.
There are different criteria, which can warn us that MEP
changes could be significant. One group of authors suggest
intensity of stimulation, others propose changes of ampli-
tude, while some recommend only presence or absence
of MEP [22, 23, 24]. Quinones-Hinojosa et al. [25] state
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that changes in amplitude and reduction of complexity of
MEP curve correlate with motor outcome. Multichannel
monitoring of MEP has higher specificity, sensitivity, and
prediction of postoperative motor deficits [26]. In spine
surgery of intramedullary tumors, one of the most reliable
criteria is combination of MEP and D wave. Complete loss
of MEP without changes of D wave, or with changes above
50% of D wave amplitude correlate with temporary motor
deficit. Complete loss of MEP and decrease below 50%
of D wave amplitude, or loss of D wave is a predicator of
permanent deficit [27].

Electromyography (EMG) records electrical activity of
muscles. It can be a free-run EMG, which registers spon-
taneous muscle activity and it allows continuous monitor-
ing, and it can be triggered EMG, which implies direct
stimulation of peripheral motor nerves or spine roots and
registration of CMAP in the appropriate muscle. Surgical
manipulations in form of traction, dragging and compres-
sion lead to activation of specific muscles, and that could
be registered on free run EMG. Changes can be in the
form of spikes, bursts, and trains. Spikes and bursts give
us information about the vicinity of a nerve root and they
usually appear because of the contact with surgical instru-
ments [28]. Trains appear when continuous force acts on
nerve roots, and are clinically significant because they indi-
cate possible injuries [28]. Use of triggered EMG is highly
recommended for adequate positioning of pedicle screws,
because breach of pedicle cortex can cause injuries of nerve

REFERENCES

1. QiuY,Wang S, Wang B. Incidence and risk factors of neurological
deficits of surgical correction for scoliosis; analysis of 1373 cases at
one Chinese institution. Spine (Phila Pa 1976). 2008; 33(5):519-26.

2. Smith JS, Shaffrey Cl, Glassman SD. Risk-benefit assessment of
surgery for adult scoliosis: an analysis based on patient age. Spine
(Phila Pa 1976). 2011; 36(10):817-24.

3. Cramer DE, Maher PC, Pettigrew DB, Kuntz C. Major neurologic
deficit immediately after adult spinal surgery: incidence and
etiology over 10 years at a single training institution. J Spinal
Disord Tech. 2009; 22(8):565-70.

4. Hamilton DK, Smith JS, Sansur CA, Glassman SD, Ames CP, Berven
SH, et al. Rates of New Neurological Deficit Associated With Spine
Surgery Based on 108,419 Procedures. Spine (Phila Pa 1976). 2011;
36(15):1218-28.

5. NasserR, Yadla S, Maltenfort MG, Harrop JS, Anderson DG, Vaccaro
AR, et al. Complications in spine surgery. J Neurosurg Spine. 2010;
13(2):144-57.

6.  Campbell PG, Yadla S, Malone J, Maltenfort MG, Harrop JS, Sharan
AD, et al. Complications related to instrumentation in spine
surgery: a prospective analysis. Neurosurg Focus. 2011; 31(4):10.

7. Ney JP, van der Goes DN, Watanabe JH. Cost-benefit analysis:
intraoperative neurophysiological monitoring in spinal surgeries. J
Clin Neurophysiol. 2013; 30(3):280-6.

8.  Khan M, Smith P, Balzer J, Crammond D, Welch W, Gerszten P, et al.
Intraoperative somatosensory evoked potential monitorin during
cervical spine corpectomy surgery: Experience with 508 cases.
Spine (Phila Pa 1976). 2006; 31(4):E105-13.

9.  Peolsson A, Peolsson M. Predictive factors for long-term outcome
of anterior cervical decompression and fussion: A multivariate
data analysis. Eur Spine J. 2008; 17(3):406-14.

10. Ajiboye R, Zoller S, Sharma A, Mosich G, Drysch A, Li J, et al.
Intraoperative Neuromonitoring for Anterior Cervical Spine
Surgery. Spine (Phila Pa 1976). 2017; 42(6):385-93.

11. James WS, Rughani Al, Dumont TM. A socioeconomic analysis of
IONM during spine surgery: national use, regional variation, and
patient outcomes. Neurosurg Focus. 2014; 37(5):E10.

DOI: https://doi.org/10.2298/SARH180709076K

Karan V. et al.

roots and spinal cord. In anesthesia, paralytic agents are
contraindicated, with the exception of myorelaxants when
anesthesia is first introduced. Relaxation is checked with
standard train of four methods. In addition, it is very im-
portant to determine whether there are comorbidities such
as myasthenia gravis, muscle dystrophy, or similar pathol-
ogy, which can have influence on EMG.

The concept of multimodal monitoring used today re-
lies on advantages of each modality separately and then,
in combination of these modalities, it achieves more reli-
able functional integrity estimation. In the study, which
included spinal procedures of deformities, spinal stenosis
and spinal tumors, Sutter et al. [29] found sensitivity of
multimodal monitoring of 89% and specificity of 99%.
American Academy of Neurology and American Clinical
Neurophysiology Society guidelines recommend the use
of intraoperative monitoring of MEP and SSEP in spinal
surgery as an effective tool in prediction of increased risk
of neurological complications [30].

The combination of SSEP, MEP, free-run and triggered
EMG provides optimal monitoring of the spinal cord func-
tion during routine and complex spinal procedures and has
high efficacy in detecting of possible neurological deficits.
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Mp1meHa UHTpaonepaTMBHOTr HeYPOPU3NONOLLKOT MOHUTOPUHIA Y ONEPaTUBHOM

neyery o6o/berba KMUMeHoOr cTyba

BenpaHa KapaH', hyna Hunsecn??, MnageH Kapan?®, Bnagumunp Manuh?, Metap Bynekouh??
'"YHusep3uTet y Hosom Cagy, MegnumHckun dakynteT, Kategpa 3a dusnonorujy, Hosn Cag, Cp6uja;
2YHneep3utet y Hosom Cagy, MeguuuHckin dakyntet, Kategpa 3a xupyprujy, Hosu Cag, Cp6uja;
*KnuHnuky LeHTap BojsoguHe, KnuHuka 3a Heypoxupyprujy, Hosn Cag, Cpbuja

CAXETAK

VIHTpaonepatviBHU HeypOodU3MNONOLLKN MOHUTOPVHT NMOAPa3y-
MeBa ynoTpeby pasnnumnTiix enekTpodr3noNoLLKIX MeToaa y
cBpxy npaherba GyHKLUMOHANHOT MHTErpuUTeTa U Manvparba
oarosapajyinx HepBHYIX CTPYKTypa TOKOM XUPYPLUKE UHTep-
BEHLMje Ca Ln/beM HhUXOBOT O4yBatba. AKO 3HaMO KONMKO je
BaXHa ynora Knume, KNUMeHe MOXANHe, HEPBHUX KOPEHO-
B, JaCHO je KOJNMKO je BaXKHO O4yBaTW UX TOKOM onepauuja y
Kojuma nocToju MoryhHocT tuxoBor owTehetba. Mlako ctona
HeypOJIOLWKMX KOMMAMKaLuja Huje BUCOKa, owTeherna oBrX
CTPYKTypa ce CMaTpajy nopaasajyhom KoMMInKaLlmjom cnu-
HasHe X1pypruje 1 Mory MaTh 3HayajaH yTuLaj Ha KBanutet
XBoTa 1 noBeharbe TPOLLKOBA Sleuetba 0BUX 6onecHuKa. 36or
TOra Ce aKLeHaT CTaB/ba Ha Pa3Boj MeTofa MHTPaonepaTUBHOr

Srp Arh Celok Lek. 2019 Jul-Aug;147(7-8):502-505

HeypodU3MONOLIKOF MOHUTOPUHTa Koje omoryhaBajy onTumarn-
Ho npahere dyHKLMje KNUMEHE MOXANHE 1 HEPBHUX Kope-
HOBa TOKOM PYTUHCKUX 1 KOMMNEKCHYX 3axBaTa Y CMMHANHO]
XVPYPruju, 1 UMajy BUCOKY edUKacHOCT y AeTeKLmju Moryhiix
HeypornoLwKux owTehera. KoHLENT MynTMMOfanHor HeypomMo-
HUTOPWHIa KOju Ce AlaHacC KOPUCTY OCakba Ce Ha NPefHOCT CBa-
KOr MofanuTeTa nocebHo, a XOBOM KOMOVHALIMjOM MOCTIXE
Ce MHOrO Nnoy3paHuja npoLeHa GyHKLMOHANHOT MHTEerpuTeTa.
[laHac ce MHTpaonepaTMBHU HEYPOGN3NOOLLK MOHUTOPUHT
KOPUCTY PYTUHCKI LUMPOM CBeTa; MehyTuM, Ko Hac je hero-
Ba ynotpeba joLl yBeK OrpaHnyeHa, 1ako Cy HeHe NPeaHoCTY
BEOMa A06PO nosHarte.

KrbyuHe peun: HTpaonepaTBHN HEYPOMOHUTOPWHT; HEYpPO-
NOLLKe KOMMNAnKauuje; onepauuja Knume
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PEFYNATOPHU CTAHAAPAN Y MEOULIMHW/REGULATORY STANDARDS IN MEDICINE

MpaBHe pedopme y 0b6nacTu jasHOr 3apaB/ba
Y OKBUPY NpuUcTynarwa Penybnuke Cpbuje EBponckoj
YHuju — npernep, perynatopH1X CTaHAapaa

Maprta CjeHuunh', Mapko MuneHkoBuh'?
"MHCTUTYT ApyLTBEHNX HayKa, Beorpag, Cpbuja;

2Ynneep3urer ,LloHc XonkuHc', Lkona 3a HanpepHe mehyHapoaHe cTyauje, bonotba, tanuja

CAMXETAK

Mpuctynatbe EBponckoj yHuju (EY) npeacTaBrba cBeobyxBaTaH npoLec pepopme 1 XapMOHU30Bakba
3aKOHOZABCTBa ca nponucrma EY koju Hy>kHo Mopa 61ty npaheH 1 uMnnemeHTaumjom ctaHgapga EY.
Wako cy HagnexxHocTu EBponcke yHuje y 06nacTyi 3apaBCTBEHe 3alUTUTe OrpaHnyeHe, a 33PaBCTBEHO
NpaBo He MpeACTaB/ba 3HauajaH Ae0 eBPOMCKOr 3aKOHOAABCTBA, Y 6POjHNM 06/1aCTMMa je HEONXO[HO
M3BPLUNTU yCarnaluaBakbe 1 CMPoBeCTY Jarbe pepopme. MaBHY GOKyC OBOT paja NpefcTaB/ba Nperosa-
pauko lNornaerbe 28 y oKBMPY NpoLieca NpucTynatrba EY, Koje y fomeHy jaBHOr 3apaBrba obyxBaTa BuLLe
TeMaTCKMX 06/1acTy, y KojMa MoCToje 3aKOHOAABHU 1 CTpaTelwKu akTn EY. Umajyhn y Bugy na Cpbuja
jow yBeK Huje oTBOpWIa NPEroBope 0 MPUCTYMakby y OKBUPY OBOT MOTaB/ba U Yy Liniby GnKer yno3Ha-
Bakba 3APaBCTBEHX pafHMKa y Cpbuju ca OBOM TEMATMKOM, Y pafly Ce aHanm3npajy HajBaKHUjy acneKTu
ycknahmBarba ca npaBom EY v notpebe 3a farmym pedpopmama gomahvix nponuca.

KmbyuHe peun: EBponcka yHuja; xapMoHI3aLja 3akOHOAABCTBa; jaBHO 3ApaBIbe; MpoLec NpucTynama

yBof

IIponec npucrynama EBporickoj yuuju noj-
pasymeBa cBeoOyxBaTHY peopMy IIpaBHOT
cucrema u npunarohaBame BHEeHUM CTaH-
fapiuMa y BeTMKOM 6pojy 06/macTy XUBOTA.
Y oBOM pajly aHanMM3MUpajy ce HajBaKHUjU
acmeKTy yckmabyBama cpIcKe perymaTuse y
obmactu 3fpaBcTBa ca mpasoM EY n morpebe
3a a/buM pedopMama IIPOIILCa Y3 Mpernopy-
Ke 3a Jlajbe KOpakKe Y BbJIXOBOM ycKmahnBamy.
JlomeH jaBHOT 3[IpaB/ba U 3APaBCTBEHE 3all-
TUTE, @ HAPOYMUTO NUTakbE IIPaBa II0 OCHOBY
3[paBCTBEHOT OCUTYPalba, Ha/lla3e ce TOTOBO Y
MOTIYHOCTH Y HaJJIEKHOCTH JIp)KaBa YWIaHMIA
VYHuje, IITO YMHY [Ja Ce OBa PA3/IUKYje Off MHO-
TUX Apyrux obmactu npasa EY. Vinak, nmajyhn
Y BUJLy CTIOKEH KapaKTep CHCTeMa Kao IITO je
EY, y BentukoM 6pojy nmopoMeHa KOOpHa-
LMja Ap>KaBa YIaHMIIA JOBEJIA je 0 YCBajamba
Iponca KOjy YiHe acquis (CKYTI IpaBHMUX HOP-
mu EY), y3 mokpeTame H1M3a MHMLIMjaTHBA U
IIporpaMa yCMepeHMX Ha yHarpeheme jaBHOT
3apaB/ba Ha MOAPYYjy YHMje. [lomaTHo, off 3Ha-
Yaja 3a jaBHO 3[paBJbe I 3[[PAaBCTBEHE PaJHNIKE
jecy u 6pojua npaBmna EY xoja cy HacTamay
OKBUPY APYTVX IPaBHYX 0OTaCTV U HOMNTHKA
YH1je, a MpeBacXoIHO y IOMeHY crobozie Kpe-
Tama JbyAM (pafHuKa) 1 06aB/barba Ae/laTHOC-
T Y IPYTUM [pyKaBaMa YiIaHMIIaMa.

Y nocnenmem nssemrTajy o HarpeTKy Cp-
6mje y mpoljecy eBpOICKUX MHTeTpaluja 3a
2019. ropuHy 3aK/bydeHo je ga je Cpobuja yme-
peHo ImpuIpeM/beHa y 061acTuMa 3alTuTe

IOTpOIIaya U 3/[paBjba, Koje cy obyxpahene
nperosapaukum [Tormaemem 28 [1]. ¥ cBojoj
anaymsy EBporicka komucnja (EK) ykasyje Ha
HeJlocTaTKe y ycknahuBamy 3aKOHO/IaBCTBA
U HelOCTajyhnx Ka[pOBCKMX KamaluTeTa 3a
MHora nuTama. Vimajyhu y Buny ga Cp6buja jom
YBeK HMje OTBOPIJIA IIPErOBOPE O MIPUCTYIAbY
y OKBYVPY OBOT IIOTJIaB/ba, TOCTOj MOTpeba 3a
aHA/IM30M 3aKOHOJABCTBA 1 monmuTuka EY y
0BOj 06/macTy, Kao 1 cTeneHa yckiaahenoctu
cpuckux npomuca [2]. ITopen cranpapna EY,
Cp6ujy ob6aBesyjy u pyru CTaHfApAY, HIIP.
CBeTcKe 3lpaBCTBeHe opraHmusanuje, Yje-
mumweHNx Hanyja, Caseta EBpone u EBpon-
CKOT CyZia 3a JbyficKa npasa y Crpasbypy, kao
M CTaHZIapAy HACTA/IN T10J] OKPU/BEM JPYTUX
I7100a/THUX U eBPOICKMX OPTaHU3aINja, alu
OHM 3aCTTyXY]jy moce6Hy aHanu3y. Pokyc oBor
pajia npeficTab/ba nperopapauko Ilormaspbe 28,
Koje Y IOMeHY jaBHOT 37IpaBjba 00yXBaTa HU3
TEMATCKMX 06/acT y KOjiiMa IOCTOje 3aKOHO-
TABHM U CTpaTeky akTu EY.

3APABCTBEHO NMPABO Y EY - NOJIAZHE
OCHOBE

Hapnexxnoctu EBporicke yHmje y cKmagy ca oc-
HUBA4YKMM YTOBOPUMA JieJie Ce Ha eKCK/Ty3MBHE
(oHe koje mpumnanajy uck/pyunso EY 1 kojux
je camo met), nofie/beHe (ca Ap>kaBaMa YIaHM-
IjaMa, y Koje ciaja Hajsehu 6poj obmactn) u
koopauHatyBHe (y Kojuma EY y ckmapy ca w.
6 YroBopa o ¢pyHkuuoHncawy EY nmoapkasa,
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KOOPAMHIIIIE ¥ ONYIbYje aKTYBHOCTY pyKaBa WIAHNLA)
[3, 4]. YV nocnenmsy HaJyIeXXHOCT CIIafia 1 jaBHO 3IpaBibe
OJIH. 3alITHTA U YHanpebemwe /byCcKOr 3paB/ba — 0671acT
Koja je y Hajsehoj Mepu 3ajjpxaja CTaTyc HallYIOHATHE
HIOJIVITHKeE, KOjy ipPKaBe WIaHULe BOJie Y CKIafly ca CBOjUM
YCTaBHUM U KYITYPHUM Tpajunujama [5, 6]. VMnak, sHa-
4ajaH Opoj muTama y Be3! ca 34paBCTBEHOM 3alITUTOM,
a IIOTOTOBO 3[pPaBCTBEHVIM PafHUIIVIMA U IVIXOBYM CTa-
TYCOM, Ha IIpUMep Y KOHTEKCTY cobopie Kperama y EY u
(YyHKIVOHM Ak jeMHCTBEHOT TPXKUILTA, jecTe Peryiu-
can npomucuma EY [7]. OBa nurama Hucy obyxsahena
nperosapadykuM Ilormasmem 28, anu cy off BeMKOT 3Ha-
Yaja 3a 3 paBCTBEHE CTPYKe.

Y cxapy ca wiaHoM 168 YroBopa o QyHKIVIOHKUCADY
EBporicke yuuje [8]: ,,... mpuinkoM yrBphuBama u cripo-
BoDerma CBUX NOMUTIKA U aKTUBHOCTY YHIje 06e36ebyje
ce BICOK HMBO 3alITHUTe 3ipaB/ba JbYAN. [lenoBame YHuje,
KOje JoNybyje Hal[MOHAIHe IIOJIUTYIKe, YCMepeHO je Ha
o6 oJblIabe jaBHOT 3IpaBiba, CIIpedaBambe PUNYKUX U
MEHTAaJIHUX 000/berba U 60JIeCTH U OTK/Ialbatbe Y3poKa
OTIacHOCTH 10 PU3NIKO U MeHTaNHO 3apaBsbe . [Ipen-
BubeHa je 60p6a MPOTUB BeMKIUX OIIACHOCTY IO 3[paB/be
HOZCTULIAEM UCTPAXKUBaba IIXOBUX Y3POKa, IIPEHOCA
U CIIpevaBama, Kao ¥ MHGOPpMICalbe O 3[paBjby U 3[paB-
CTBEHO 00pa3oBame, paherbe, paHO yII030paBatbe U Cy3-
6ujare 030V/bHYIX IIPeKOIPAaHIYHUX [IPETHI 3hpaBiby. Ta-
kobe je mpenBubeno na Yuuja fonymyje nenoBame fpxkaBa
YIaHNIIA Ha CMamberby ollTeherba 3apaB/ba Y3pOKOBAHIX
IporoM, ykbyuyjyhu nnpopmucame 1 cripedaBame KO-
puiherma. Yauja ,,iofctide capanmwy usMmeby nprxasa wia-
HUIIAa pafiy Mo6o/blIaba KOMITIEMEHTAPHOCTY IBIXOBUX
3IpaBCTBEHMX YCIyra“ y IpeKOrpaHNYHYM IIOAPYYjUMa.
I pxaBe wianute, y capapmsu ca Komncnjom, mehycobno
ycknabyjy cBoje monuTnke u mporpame y paHuje HaBefe-
HYM obnactuma. Ynan 168 Takobe npensuba na Komucyja,
y KOHTaKTY ca Jp)KaBaMa WIaHNUIlaMa, MOXKe IIOKPEeHYTU
6110 KOjy ,,IHUIIMjaTUBY KOPYCHY 3a IIOCIIeIINBabe HaBe-
IeHOT yCcKTahyBama, a HAPOUNTO MHNUIjAaTUBE KOje MMajy
3a I[Wb YTBphuBame cMepHMLA U II0Ka3aTe/ba, OPraHu30-
Bame pasMeHe Hajoosbe IIpakce™ ¥ IpUIpeMy eleMeHaTa
moTpebHNUX 3a neproanyHo npahere n onemuBame (TUX
Haropa, mpuM. ayt.). OBa ofjpenda je moce6HO 3HavajHa 3a
Cp6ujy, nmajyhu y Buny 1a MO>Ke IIpeICTaB/baTI OCHOBY
3a pasBUjalbe PasIM4INTUX O0O/IMKA capajibe ca YHUjOM.
IIpunukom fenoBama YHMje IOWITY]jy c€ OTOBOPHOCTH
Ip>KaBa WIAHMIIA 34 YTBphUBame HIXOBe 3[[paBCTBEHE
HIOJIMTHKE, KaO M 32 OPraHM30Balbe U IIPYIKatbe 3[paBCTBe-
HUX YCIyTa 1 3fpaBcTBeHe Here. ONrOBOPHOCTH fipyKaBa
YIaHUIIA YK/BY4Yjy YIIpaB/batbe 30PaBCTBEHNM yCIyramMa
U 30paBCTBEHOM HETOM, Kao U PacIIOfiey CpeficTaBa Koja
CY UM JIOfie/beHa.

MPUCTYMNAE EY U NMPEFOBOPU - OBJIACTU KOJE
TPEBA PEOOPMUCATU

Y Penry6muiy Cp6uju y TOKY je KOHTUHYMPaHU IIpoLiec
ycknabyBama 3aKOHOABCTBA ca IPaBHMM TeKOBIHaMa

EBporcke ynuje. Vlako y MHOrMM ApyTuM nornasbyuMa EB-
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POIICKa KOMIICYja Y T3B. CKPUMHVIHT M3BellTajuMa onpebyje
yCTIOBe Koje Tpeba UCIIYHIUTH IIpe HeTro LITO Ce OTBOpe Ipe-
roBopu (13B. benchmarks), y cnydajy Ilornasmpa 28 Hucy
IIOCTaB/beHN IOJATHY YC/IOBY HI y TIOT/IeRy Aena I - mpasa
notpomrada, HutH fiena I - jaBno sppasbe. CKpMHMHT U3-
BemTaj BesaH 3a [lormasbe 28 je 2016. rogyHe cadymHMIA
Papna rpyna EK sa npommpusame y mpoliecy mperoopa y
npuppyxusamy EV [9]. Ilonosunom 2018. ropuse je npo-
LeweHo fa 6u Cpbuja 1o Kpaja ucTe rofyHe Moria 6uTy
crnpeMHa 3a oTBaparme Ilormas/pa 28, anu ce TO jou yBeK
Huje goropuno. KoMucuja je HMBO XapMOHM3aLuje Ipo-
LIeHNMIa Kao 3al0Bo/baBajyhn, a y HeKuM o6/1acTiMa 9aK
¥ Kao BPJIO Y3HAIIPeLoBao, Kao 1To heMo feMOHCTpupary
y aHa/IM3u Koja ciefn. Y Moriefy 3opaBCcTBEHOT Kafipa,
Papna rpyna EK je, Ha 0CHOBY M3jaBa CPIICKOT IIperoBa-
PaYKOT THMa, 3aK/bYUN/Ia Ja 3[PaBCTBEHOT 0C00sba, Ipe
CBera jIeKapa, MMa JIOBOJbHO, aJli Jia je HOTpeOHO YHaIpe-
IUTY BEroBo ITaHupame [9]. MebyTum, xaga ce pagy o
KBa/IMTeTy U 6€30€JHOCTH Y 3LPaBCTBY, IPOLICHEHO je a
je morpebHO forpaguTy Kamauurere u nmoctuhu ¢puHaH-
CHjCKY OIPXMBOCT jaBHOT 3/ipaB/ba. AKIIEHAT Ce CTaB/ba
Ha 00pa3oBame 3[[paBCTBEHMX PAaJHIKA, 3aII0L/baBalbe
MJIafiuX U 60/by KOOpAVHALY]Y IIAaHUpPalba PafiHe CHare
usMehy MuHucrapcTBa 3a paj, 3alolbaBabe, 0opadka 1
colyjanHa nuTama M MuHucrapcrBa snpassba [9]. Jopar-
HO, Y IPETXO[JHMX HEKOJIMKO TOIVHA Y JIOMEHY e-3gpasCitiéa
cy Takobe HanpaB/beHM 3HAYajHM IIOMAIIN.

Ynpkoc 3aoBojpaBajyhum pesynratuma, 1o 2019. rogu-
He jol yBeK Humje gouwo o ogmyke Capera EY ma orBopn
0BO IIperoBapayko nornasske. [Ipernen cBux Tema jar je y
Tabenmu 1, Ok ce y a/beM TEKCTY aHa/IU3Upa XapMOHU3a-
Ijuja y oBuM obmactuma. CaM Ipolec XapMOHU3aLyje U
werosa (OKkBMpHa) AuHaMuKa npensubennu cy Haryonarn-
HYIM IIPOIpaMoM 3a ycBajarbe paBHUX TekoByHa EY [10].
3HauajaH JOIPMHOC caIlefjaBamy HUBOA ycKnabeHocTH,
a/mM ¥ MIUIEMeHTalMje eBPOICKIX CTaHAap/ia, IPYyXKajy
U PeSOBHU TOAVINLY M3BemTaju EBporcke koMmucuje o
HanpeTky CpOuje kao KaHU/aTa y IPOLIeCy eBPOIICKIX
MHTeTpanuja. Y nocnefimheM SJOCTYITHOM U3BENITajy 3a
2019. ropuHy Ha BuIlIe MeCTa Ce OLiebyje A je PeNMaTUBHO
caba MMIUIeMeHTalja IporpamMa y JOMeHMa y Kojuma
EY nMa KOOpAVHATMBHY HAJIEKHOCT, HONYT NNTakbha
CKPVHMHTA paKa M/ IIPOMOIIVje 3TPaBUX CTU/IOBA XKI-
BoTa (ycxpaHa 1 ¢pusnyKa akTMBHOCT) [1]. Y TOM cMuciy
ce n Hamehe morpeba f1a ce, ToOpey Aajber ycarnanrapama
3aKOHOZIABCTBA, y MePH y KOjOj TO HUje 10 cajja MI3BPILEHO,
BIIIIE CPEICTAaBa ¥ aKTUBHOCTH YCMepU Ha peann3anujy
IIporpamMa HacCTa/luX Yy OKBUPY oBe nonutuke EY.

KonTtpona gyBana npeycrasba 00/1aCT y K0jOj je Tek I10-
Tpe6HO U3BpLUIMTY YcKIahuBame. Perry6nuyka cTpydHa Ko-
MJCHja 3a KOHTPOITY fyBaHa MyHMcTapcTBa 31pasiba (M3)
IIpUIIpeMMIa je HalpT HoBe CTpaTternje KOHTpOJIe JyBaHa y
PC 2016-2025. rogune ca AkiponuM maanom (2016-2020),
ysumajyhu y 063up nerucnatusy EY n notpebe ycarnana-
Barba HAIMOHA/IHNX Ipomyica, OKBUPHY KOHBEHIIN]Y O KOH-
Tponu gyBaHa CBeTcKe 3ipaBcTBeHe opranusanyje (C30),
Kao0 ¥ YCIIEIIHOCT CIpoBobema Mponucanux Mepa IpeTxo-
IHe cTpareryje [11], HoBe Hay4He oKase U HajOOIBY IIPaKCy
y KoHTponu gyBaHa. Baxxehu 3akon o gyBany camo je sem-
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Ta6ena 1. O6nactn obyxsaheHe nperoBapaykvm Nornasmwem 28
Table 1. Fields encompassed by negotiation Chapter 28

KoHTpona pgyBaHa
Tobacco control

—_

036UrbHe NpeKorpaHnYHe NpeTHe No 3apasbe (yKibyuyjyhn
3apasHe 6onecTn)

Serious cross-border health threats (including communicable
diseases)

BriomepmumHa (TpaHcdysuja KpBu, TpaHCMNaHTaLUyja opraHa,
TKuBa 1 henuja, 6riomMegMUMHCKM NOTNOMOTrHYTO oniohetbe)
Biomedicine (blood transfusion, organ, tissue, and cell
transplantation, biomedical assisted fertilization)

MpeKorpaHnyHa 3apaBCcTBeHa 3aWTHTa
Cross-border healthcare

MapmaLeyTcKi NPOU3BOAY, MefULMHCKA CPeacTBa,
AKTMBHA UMMNNIAHTUOWIHA MEAVLMHCKA CPeACTBa, U in Vitro
[MjarHOCTMYKa MeaMLUMHCKa cpeacTBa

Pharmaceutical products, medical supplies, active
implantable medical devices, and in vitro medical diagnostic
devices

PeTke 6onectn
Rare diseases

CKPVHUHT paka

Cancer screening

MeHTanHo 3gpasbe

Mental health

MpeBeHumja 3n0ynoTpebe gpore
Drug abuse prevention

CMarberbe WTETHUX NocnefuLa ynotpebe ankoxona
Alcohol-related harm reduction

HejeaHakocTn y 3apaBcTBy
Health inequalities

KosmeTunuku nponssoamn
Cosmetic products

MIYHO yckmaheH ca HajaoBujoM [TupexTusom 2014/40/EY
0 ycknahyBamy 3aKoHa, ypenoy 1 APYTUX MPOIINca ip>KaBa
YWIAHNIIA Y Be3M Ca IIPOU3BOI-OM, IIPE3EHTAINjOM I IIPO-
IajoM JyBaHa U CpORHUX mpon3sopia. OBa [UpPEKTNBa ce y
Ap>KaBaMa 4YlaHulaMa IpuMemyje of Maja 2016. rognne
U IOMe CY yBefieHe OpojHe HOBe Mepe KOHTpPOJIe [yBaHa.
3aKoH o fyBaHy Huje yckaaheH Hu ca genernpanom [u-
pextuBoM komucuje 2014/109/EY o nsmenn JIupextuse
2014/40/EY ycmocTaBbameM 36MpKe CTMKOBHUX YTI030-
pema 3a ynorpeby Ha fyBaHCKUM npousBopuma. C gpyre
cTpaHe, 3aKoH je ycknahen ca IIpenopykom 2003/54/EY
ox 2. jeieM6bpa 2002. 0 IpeBeHLMj I Mylleka, TUMe LITO
ce yBoiM 3abpaHa IylIeba y 3aTBOPEHNUM IIPOCTOpUjaMa.
3aKoH je caMo JeMMMUYHO ycktabeH ca IIpenopykom Ca-
BeTa 2009/1] 296/02 o cpenynu 6e3 [yBaHCKOT J1Ma jep He
IIPOINCYje MOTIYHY 3a0paHy ITyllena ¥ YTOCTUTE/bCKUM
objextuma. HeyckmaheHnoct y oBoj mpenopyuu npumehyije
n EBporicka xomicuja y cBoM msBernrajy [1]. Ilpumpema
TIpeJyIora 3aKOHa y 0671aCTV KOHTPOJIE IyBaHa, Kao I TI0fj3a-
KOHCKIIX aKaTa, y Ha[IKHOCTH je MUHMCTapCcTBa 3paBiba,
MuHucrapcrBa puHaHCKja 1 MUHKUCTapCcTBa TPrOBUHE,
TeJIeKOMYHMKaIMja U Typu3Ma. 3a MHCIIEKIVjCKI HaI30P
HaJi cpoBobereM 3aKoHa HaJlIe)KHM Cy CAHUTAPHH, 3[paB-
CTBEHU, MHCIEKTOPY 3a JIEKOBE 11 MEVIIHCKA CPECTBA,
TPKVIIHY MHCIEKTOPY, MHCIEKTOPY Pafia M TYPUCTUIKA
MHCIIEKTOPY, IPOCBETHY VIHCIIEKTOPH, CBAKN Y OKBVIPY CBOT
JIeTIOKpYTa pajia KOji je IPOIMCcaH HoceOHUM 3akoHOM. []o-
IeTbeHa HaJIeXKHOCT 3HAYajHO OTeXKaBa KOHTPOJTY IIpUMe-
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He OBUX IIpoNyca. 3aKOHOM O 3aIlTUTY CTAHOBHMINTBA O
U3JIOXKEHOCTH JYBAaHCKOM AMMY je, y okBUpY VIHCcTUTYyTA
3a jaBHO 37paB/be Cpbuje, ocHoBaHa KaHIienapuja 3a mmpe-
BeHLIMjy nyllema. [JofaTtHo, 3a 06/1acT KOHTpOJIe fyBaHa
MuHMCTapCTBO 31paBba je OCHOBasIO Pemry6mmuky cTpyy-
HY KOMMCHjY 32 KOHTPOJIY IyBaHa Kao CBOje eKCIIEPTCKO
U caBeTOHaBHO Teno. CauyibeH je HalpT M3MeHa 3aKoHa
0 3aIITUTU CTAHOBHMIITBA Of U3/I0XKEHOCTY yBaHCKOM
LMY, KOjUIM Ce TIPOINICYje MOTIIyHa 3abpaHa MyIlema y
3aTBOPEHUM IIPOCTOPUMA U 3a CBE YTOCTUTE/bCKE 00jeKTe.
OHor TpeHyTKa Kajia u3MeHe 6y[y ycBojeHe, 6uhe mocTur-
HYTO HOTIYHO ycknahuBame ca senom IIpemnopyke CaBeta
2009/11 296/02 y Besu ca IpOCTOPOM 6e3 IyBaHCKOT AMMa.

Ca pmpyre cTpaHe, Kao pyuMep ycknaheHocTu ca mpo-
nucuma EY usgsaja ce 061acT 036M/bHUX IpeKorpa-
HMYHUX DPeTHU N0 3apaBbe (YKbydyjyhu sapasHe
6o0nectu). HoBM 3aKOH O 3aIUTUTI CTAHOBHUIIITBA Off 3a-
pasHux 6omecty foHeT 2016. TORMHE Y BEINMKOj MepH je
yckaben ca perynatuom EY [12], kao 1 Mebynaponuum
3apaBctBeHuM npasmwiHnkom (M3IT) C30. Kpos M3I],
C30 nopp>xaBa ip>kaBe YIaHUIIE Y 33jelHIYKOM TIOCITy
CracaBama 3[paBiba Off IIPEeKOIPAHNYHOT MIMperha MH-
(dexTUBHUX 60NIECT U IPYIUX PU3MKA IO 3hpasibe. Mepe
IpeBeHIYje 3alUTUTe Off 3apasHIX OOJIeCTH CY, UIIAK, OCTa-
B/beHe II0jefIIHAYHYIM HallYOHA/THVM 3aKOHOJABCTBMMA Ha
perymucame [13]. ITpema V3Bemrajy o Harpetky Cpbuje y
IPOLIeCy eBPOIICKMX MHTeTpaLuja: ,,KalaluTeTy 3a Hai30p
U pearoBabe I iajbe Cy OIPaHMYeHN U IOTPeOHO KX je
MOJIepHI30BaTH. JOII YBeK HIje yBefleH LieHTpann30BaH
3[paBCTBEeHM MH(OPMALIMOHM Y KOMYHMKAIIMOHM CUCTEM
[1], Te je mOTpeOHO pafUTH Y TOM IIPaBILY.

Obnact 6uomegunmHe (TpaHcdysuja KpBU, TPAHC-
IUTAaHTAI[Mja OpraHa, TkuBa u hennja, n 6momMeruIMHCKN
IOTIHOMOTHYTO omtoheme) npencTas/ba fjabyu JOMEH y
KOMe je y U3BeCHOj Mepy M3BPILIEeHO ycKIabuBame ca ak-
tMa EY, kpo3 ycBajame 3akoHa o TpaHchy3ujcKoj Menu-
1yHm (2017), 3akoHa 0 6YIOMEAVILIMHCKM TIOTIIOMOTHY TOj
omwnoxy (2017), 3akoHa o byackuM henvjama 1 TKUBMMa
(2018) u 3akona o npecabhnBamy /pyfckyx oprata (2018).
ITperxopmHM ceT 3aKOHA — 3aKOH O JIeYelhy HeIUIOTHOCTY
HOCTYIIVMa 6MOMeIUIIMHCKI IOTIIOMOTHY TOT OIUIobea
(2009), xao u fpyru 3aKoHM y 06/IacTy OMOMeyIVHE, Ha
HeJloC/IeflaH HauMH Cy geduHMcanm ycaoBe, OpraHusa-
LUjy ¥ IeTTATHOCT y OMIOMEeVILIMHY, Kao U MHCIIeKIMjCKI
Haj30p Haj 00aB/barbeM Te Ne/IaTHOCTH, Te Ha Taj HauuH
oBa 0671acT Hije 6¥Ia IIPaBHO peTy/IICaHa y CKIafy ca ca-
BpeMeHVIM CTaHAApAMMa MeULIHCKe HayKe 11 CTPYyKe, Kao
HU ¢ mponucuMa EBpornicke yuuje [14]. IIpema npouenn
EBporicke KoMucHje, JOHOIIeeM HOBOT ceTa 3aKOHa I10-
CTUTHYT je OTpaHMYeH Hallpefak y ycknahupamy ca mpas-
HUM TeKOBMHaMa Koje ce OFHOCe Ha KpB, TKVUBa, hennje
U OpraHe, HAKOH JOHOLIea 3aKOHA 0 TPaHCHY3MjCKOj
MeUIVHY ¥ 3aKOHa O OMOMeIVLIMHCKY IOTIIOMOTHY TOM
omwnobemy. ONIITY AAMIHUCTPATUBHY ¥ TEXHUYKY Kalla-
LUTeTH YIIpaBe 3a OMOMeVIIMHY Kao HaJJIeXKHOT OpraHa
3a Bplebe HafI30pa HaJj CEKTOPOM U fajbe Cy cmabu [1].

IIpexorpaHmyHa 3 paBCTBEHA 3aLITUTA IIPefCTa-
B/ba TeMY KOja hie y KOHTeKCTy eBpOIICKOT IIpaBa U C/I0-
6opne kperama rpabana EY Ha sHauajy noOuty Tex mociue
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Mmoryher npucrynamwa EY. IIpu uspapu Hanpra 3akoHa o
npaBuMa nanyjenara PC (3akoH o ImpaByuMa IanyujeHara,
Cry>x6enn rmacuuk PC, 6p. 45/2013) yBugena ce norpeba
fla ce ¥ 0BO IIUTame YPemy, MehyTum, To je 0CTaB/beHO 3a
KacHuju nepuog [15]. Haxon npucrynama EY, ogexyje ce
nosehamwe 6poja 3axTeBa ManyjeHata 3a IPEeKOrPaHIYHY
3[paBCTBEHY 3alUTUTY, Te ToBeharbe 06VIMa II0C/Ia M TPOLL-
KOBa, KaKO Ha HAI[IOHAJTHOM TAKO U Ha JIOKQTHOM HIBOY.
JMako 3akoH 0 37paBCTBEHO] 3AIITUTY Cafp>Ku ofpende
0 IPEKOrPaHNYHOj 3[[PABCTBEHO] 3aIITUTH, HAIIVIOHATHN
IIpaBHY OKBUP HUje ycarnanieH ca JJupextusom 2011/24/
EY o mpaBuMa nmanmjeHara y IpeKOrpaHIYHOj 3TpaBCTBe-
HOj 3a1uTnTy, Te ca Perynarusom (EK) 883/2004 o xoopau-
HaLUj} cucTeMa conujante curypHoctu u Ypenoom (EK)
987/2009 kojoM ce ycTaHOBJ/baBa IpoLefypa IpUMeHe
Ypenoe 883/2004. Ycarnamasamwe he 6uty morpe6Ho 1o
cnefehuM nuramuMa: UMeHOBabe Hal[OHATHE KOHTAKT
TavyKe 32 KOMYHVKAIM)y Y IPEKOTPaHNIHO] 3/[PaBCTBEHO]
3alITUTY; YBODeme yIOpeayBOr cucTeMa OCUTypatba 3a
TPELIKY y JIederby; MOTYRHOCTY 3paBCTBEHE 3alUTUTE Y
MHOCTPAHCTBY O TPOLIKY OCUTyparba; IIpaBa 1 MOryhHocTH
TIaIMjeHTa Ha Ja/bUHCKM IIPUCTYII COIICTBEHOM CETY 37[paB-
CTBEHMX HOJJ]ATAKa; YCIIOCTaB/balbe TPAHCIIAPEHTHOT aJiMI-
HUCTPATUBHOT ITIOCTYIIKA 32 MOTYNHOCT Jleyerba CTpaHala y
Cp6uju; npru3HaBarbe pelieraTa UsfaTix y Apyroj Ap>KaBu
YWIAHNIY; MTHPOPMAaTIYKa IIOAPIIKA CBUM OBMM IIpoOLie-
CUMa, Kao U pa3Boj MehycoOHMX MexaHM3aMa IOfPIIKe
ca IpyTyM 3em/baMa diaHunama u ip. C o63upom Ha ode-
KBaHU noBehann o6um mocsa 360r IprMeHe Ipomnuca
EY, 6uhe nmorpe6HO yHampenuTI KajpoOBCKe KalaluTeTe
Y CTPYKTYPY Y CBUM HaBe[eHUM VHCTUTYILIjaMa.

Crepehu ckyn npasuna EY ofHOCH ce Ha penaTHBHO
XeTeporeHy IpyIy Kojy 4iHe (papManeyTcku IpousBo-
M, MEIMIIVIHCKA CPEACTBA, aKTMBHA IMIUIAHTUOYITHA
MeAMIHCKA CPEACTBA, U in vitro AUjarHOCTHYKA Me-
JMIIHCKA CPeACTBA. 3aKOH O JIEKOBJIMA Y MEIUIIHCKIM
cpenctBuma u3 2010. rogune je yrmaBHOM, Ca HAKHAaTHUM
u3MeHaMa, 00yXBaTao CTaHjappe Koju ce kopucte y EY u
IIpefcTaB/ba YHanpeheHy perynatusy 1 OMUTHUKY Be3aHy
3a JIeKoBe y 0BOj obmactu. Hexn frenoBu perynatuse EY
HUCY OMIM YCBOjeHU, Kao Ha IpMMep IIpU3HaBambe Off-
JyKa U3JaTuX of cTpaHe EBpolicke areHumja 3a rekose
(EMA) vy gpyrux HajnexxHux tena y EY. Y unmy xap-
MOHU3aIlHje, JOHET je 3aKOH O MeAUIIVHCKIM CPefCTBMMa
(Cnyx6enn rmacauk PC, 6p. 105/2017), koju je ycarmanren
ca nponucuma EY. ¥V neny xoju ce Tude nexosa, 3aKOH 0
JIEKOBMMa ¥ MEOVILIVTHCKNM cpencTByuMa 13 2010. rogune
joII yBeK HUje MemaH. Iberose usmene ce, npema Ilnany
pana Brane, ouexyjy y menem6py 2019. ronnse.

Hajeehm meo perynaruse EY y o6mactu perkux 60-
mecTH Huje obaBesyjyhu. Jmak, HauMoHaIHY OKBUP je ¥
HIOCTIeIbJX HEKOIMKO TOfiYIHA yHaIpeheH, y cMucty goHo-
IIera 3aKOHA O IIPEBEHLIM)I I AVjarHOCTUIV TeHeTUIKIX
60ecTy, FeHeTUYKM YCTIOB/bEHUX aHOMaIuja M PeTKUX
6omnecty, kao 1 OIyKe 0 OCHMBamY OyIIeTCKOT POHTA 32
Nevyerse 0607berba, CTarba UM MOBPEJA KOji ce He MOTY yc-
newrHo neunty y Peny6muum Cp6uju. Ouekyje ce ycBajame
HarmoHanHe CTpareruje 3a peTke 6onmectu y Pemry6mmim
Cp6uju, ca ofroapajyhum AKIMOHNMM IUTaHOM, YuMe he
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ce IeIIMMYHO OTOBOPUTY Ha MHOTOOpOjHe IpobieMe
ca KojuMa ce cyodapajy 060ent off peTKux 60mecTn u
YJIAHOBU HUXOBUX mopoxuia [16, 17].

Y o6macTy CKpMHMHIA paKa He IIOCTOju oOaBe3a
IpaBHOT ycKmahuBama. YMecTo Tora, IITaHOBM ycarlania-
Baba II0JpasyMeBajy MUHUMAIHO yckIabuBamwe gomahux
npomnuca ca ognykama EY. Hanmonanuu nmporpam 3a yc-
Bajarbe IIPaBHUX TeKoBMHa EY HaBoaM KOHKpeTHe IJIaHO-
Be 1 Mepe 710 2021. ropune [10]. Kaza ce pajgu o mpaxcu,
IIpeMa IOoC/Ieiihoj oljeHM EBporicke koMucuje, mpoMolnja
37lpaBJba 110 IIMTalby He3apasHUX OOIecTH joll Huje Hall-
penoBaia. HanmoHamHyu CKpMHMHT paka 3a KOJIOPeKTaTHY
KapLJMHOM, KapLMHOM JOjKe U KaplyHoM rpianha mare-
pMlLie CIIOPO HaIpenyje — y MHOIMM JieJIOBYMa 3eMJbe Ce
obaB/ba CaMo CIIOPAANYHO 1 HeCHCcTeMaTuydHo [1].

Hajeehn meo perynaruse EV y o6macTu MmenTamHor
3apasba Hitje 06aBe3yjyhu. O6macT MeHTaIHOT 30paBba y
Penty6rmunm Cp6uju je, Mehy T, MyNITICEKTOPCKOT Kapak-
Tepa, TaKo Jia IIPOIIMCH PeJIeBAHTHM 3a OBY 00/1aCT ceXy Oap
y TPV CeKTOpa: CEKTOP 3fipaB/ba, CEKTOP COLjaTHe 3aIlTUTe
U CEKTOP IIpaBJie, @ pelleBaHTaH je M CeKTOp 00pa3oBamba,
Te pechopMe y 0BOj 06/1aCTH ITPefICTaB/bajy IT0ce6aH 113a30B
[18, 19]. Ocum Tora, IpaBHM aKTH KOjU He IPeNCTaB/bajy
perynatusy EY, xao Ha mpumep Konsennuja YH o npasuma
ocoba ca nHBamuauTeToM (Kojy je Cpbuja parudukosana
2009. roguHe), o6aBesyjy u 3emsbe wiannue EY.

Y nocrynky ycknahnupamwa 06/1acTi ICMXOAKTUBHIX
KOHTPOIMCAHUX CYIICTAHIM OFHOCHO IpeBeHIyje 3710Y-
noTpebe pora ca nponvcuma Esporcke yuuje, 2018. ro-
[VHE Cy YCBOjeHe U3MeHe U IOIyHe 3aKOHa O IICHX0aKTUB-
HUM KOHTPOJIMCAHMM CyIICTaHLjaMa. VI3MeHe ¢y y ckia-
ny ca perynartusoM EY: Perynarusa (EK) 6p. 1920/2006,
peneBaHTHUM ofnykama Caseta EY (2005/387/JXA u
2001/419/JXA), Crparernjom o gporama EY (2013-2020).

Y nmorneny cMamema IITeTHUX MOCTEAULA YIIOTpebe
ankoxona, Braga Penry6nmke Cp6uje je ycBojuna Ypenby
0 HaIlMIOHATHOM IIpOrpaMy IIpeBeHIuje MTeTHe ynoTpede
QJIKOXOJIa V1 AJIKOXOJIOM y3pokoBaHMX ropemehaja y Perry-
6miun Cpbuju (Crnyx6enn rnacauk PC, 6p. 115/2017),
Koja je crynmia Ha cHary 30. feriem6pa 2017. roguHe. AKT
je ycarmaliieH ca npernopykama u 3akpydnyuma EY.

[TpaBuu npomnucu Penybnuke Cpbuje cy y BelIuKoj
Mepu yckinahenu ca T3B. KOMyHUKaIMOHOM CTYAMjOM
u npenopykama EY y o6macTu HejegHaKOCTH Y 3ApaB-
cTBY. Hexnt off HaljMoOHa/THMX IPaBHMX aKaTa Cy y IpoLecy
mopage, 4nMe ce npe y kopak ca EY n mebynapogaum
3aKOHOJIJaBCTBOM (jaBHO 37ipaBibe, 60p6a npotus XVIB/
AVIIC). Y usBewrajy o HanipeTKy Cpbuje y uHTerpa-
nujama EY ncTakHyTO je fa je HeOnxogHO Mo60/bIIaTY
IIPUCTYII YCIyraMa 34paBCcTBeHe 3allTUTe ocobaMa ca MH-
BaJIUJIUTETOM, 0cobaMa Koje >xuBe ca XVIB-oM, neny u
Ofipac/yMa Kojyi KOPUCTe Jpore, 3aTBOPEHNIIMA, >KeHaMa
Koje ce 6aBe mpocTuryuujoM, JII'BT ocobama, nHTEpHO
pace/beHuM muyma 1 Pomuma [1]. Y ogHOCY Ha oceT/buBe
IpPYLITBEHe IPYyIIe TO IpelosHaje 1 ucTude u fomaha nu-
Teparypa, anu y3 mpu, Mehycekropcku npucryn [20, 21].

Y norneny KO3MeTMYKUX IPOU3BOAA, IPETXONHU
3aKOH 0 34paBCTBEHO] UCIIPAaBHOCTH IIpeAMeTa OIIIITe
ynorpebe u3 2011. Huje 610 ycarnamieH ca Yper6om
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6p. 1223/2009. HoBy 3aK0H 0 3ApaBCTBEHO]j VICIIPABHO-
CTM IIpefMeTa OIILITe YIOoTpebe HoHeT je y anpuiy 2019.
roguHe (Crnyx6enn rmacuuk PC, 6p. 25/2019). Ibume je
TpaHCIIOHOBaHa Ypenoba 1 06e36eheH BICOK HUBO 3alITUTe
3paBba JBYAN, K0 U QYHKIMOHNCAEbe YHY TPALLEbET TP-
JKMIITA ¥ CTIOGOHOT KpeTarba KO3METHYKIX IIPOU3BOLA
Ha TPXKUIITY, Te AeMHMUCAHY 3aXTeBU Y ITOITIeRy Oesben-
HOCTY KO3MeTWYKNUX rpousBoga. Vimajyhm y Bugy cno-
JKEHY TeMaTNKY, 3aKOH O IIpefiMeTVMa OIIIITE yIIoTpebe
nmoTmnazia u oy nperosapayko Ilormasme 1 ca EBponckom
YHUjOM — CTIOOOIHO KpeTame pobe.

PerynaruBa Koja ce Ti4e NpeBeHIije OBPeA I MPOMO-
BlICara 6€30eTHOCTI I Y HAIMOHATHIM 1 Y Mel)yHapoyHIM
OKBMpVMA ITOTIIAfIA TIOf, pasiunte cekrope. Kama ce pagu
0 3IPABCTBY, HALJVIOHA/IHA TIPABHA PETY/IATIBA je Y BE/IIKO]
Mepn yektabheHa ca perynatusoM EY. Hexn o Harponamamux
IPaBHIIX aKaTa Cy y IIPOLIECY JOPajie, IMe Ce Ifie Y KOPaK ca
EY n mehynapopuum 3akonogasctBoM (Crparernja jaBHor
3[ipaB/ba, IIPOTOKOJIN 3a 3ALITUTY Off 37I0CTaB/balba I 3aHe-
MapuBama Jielle, XKeHa, CTapujux 0coba...).

NMATAKBA KOJA HACY OBYXBAREHA MNMOIMABJbEM 28

ITocToju HU3 NMTamwa Koja HuCy obyxBahena ITormaBmem
28, jep mpuMapHO MMajy APYIU IWb, Maja OUTHO yTUYY Ha
3paBibe, Te Cy obyxBaheHa IpyruM MOITIaB/bMMA Y OKBUPY
nperosopa ca EY. Opa nutama, usmelhy ocranor, ooyxsa-
Tajy U TEMaTUKY cTo60fie KpeTarma 1 06aB/barba JIeTaTHOC-
T 3IPaBCTBEHNX PaiHMKa U3 APYIUX Ap>KaBa wianuna EY.
HonatHo, mpaBo rpahaHa (fopylle OrpaHNYeHO) ja TPaKe
37IpaBCTBEHE YCITyTe KO CTPAaHMX IIpYy>Kajalla y U3BECHOM
CMUCITy CTBapa I ,eBPOIICKO TPXKUILTE 3[IPaBCTBEHNX YC-
JIyra 3a Koje je morpebHa perynanyja“ [22]. ¥V mporecy xap-
MOHM3alMje HOTPeOHO je JOHeTU M YCKIaAUTH MIPOIIVICe
y obrmacTuMa ImpusHaBama aKaleMCKIX U mpodecnoHan-
HuX KBa/miukanyja, usmehy ocraor, u 3a mpodecuje y
3IpaBcTBY. XapMOHM3alyja peryIaTuBe y 0BOj 00/macTy je
IIPeAyC/IoB 3a OCTBapuBame C1obofe KpeTama, crmobozie
Ipy>Xarba yCIyTa 1 crobofie HacTamBarba Ap)KaB/baHa Pe-
ny6muke Cpbuje y EY, anmu u nprxabana unanuna Espor-
CKe yHIje U ip>kaBa noTmycHuna CriopasyMa o eBpOIICKOM
€KOHOMCKOM IIPOCTOPY, Kajia xere fia page y Cpouju. Es-
porcka yHuja oa nurama ypebyje Iupexrisom 2005/36/
E3 o npusHaBamwy npodecnoHantHux kBanupukanyja u
Hupextusom 2013/55/EY o nusmenn [lupexruse 2005/36/
E3 n Ypen6e EY 1024/2012 0 afMUHUCTPATUBHOj Capajiby
nyTeM VH(OpMAIMOHOT CHCTeMa YHY Tpalllber TPXKMIITA.
ITpen oHe Koj1 Xerle fla peann3yjy OBy CI000y OCTaBIbajy
ce pa3HM 3aXTeBIU Be3aHU 3a BpeMe CTY[pamba U AUIIO-
Ma, OJHOCHO KBa/IM(uKaluja 1 ClIoCOOHOCTY CTEYEHNX Y
Ipyroj Ap>kaBy WwiaHuLu. [Ja 611 ce T 3aXTeBU UCITYHWUIN,
610 je motpe6HO fedpuHMCcaTU MeTofe opehema auIIo-
Ma Wi po¢eCYOHATHNX CKYCTaBa CTeYeHNX Y Pa3HUM
Ap>kaBaMa 4ynanuiama EY u ycTaHOBUTH y3ajaMHO HOBe-
peme u3Meby mux. MUHICTapCTBO IIPOCBETe, HayKe U TeX-
HOJIOLIKOT pa3Boja Penry6muke Cp6uje caunumo je Haupt
3akoHa 0 pery/caHuM npodecyjama 1 IpUsHaBamby Ipo-
(becnonamHNx KBamduUKanuja, Kojum ce, usmeby ocraror,
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CjeHnunh M. n Munenkosuh M.

IIPOINCYje PeKUM ay TOMATCKOT IIpU3HaBamba podecro-
HaJIHMX KBajM(yKalja Ha OCHOBY MUHJMAJIHIX yCTIOBa
ocrnoco67paBama 1 TO 3a MpodecHjy TOKTopa MeNI[ITHe
(yxpydyjyhu u fOKTOpa MeOMIMHE CIIeLMjaINCTy U OK-
TOpa OIIITE MeAUIIMHE CIIeIjaICTY), JOKTOPA IeHTaTHe
MepunyHe (YK/by4yjyhu u foKTOpa HeHTanHe MefyLJHe
crienujanmucty), papmaleyTa, MEFUIIMHCKY CECTPY OIILITe
Here 1 6abuiy. Mako ce pagy o 3fpaBcTBeHMM nmpode-
cujaMa, HaTllOpH Y XapMOHM3aLMjJ OB€ peryaaTuse MoT-
Iajajy nog nperosapauko Ilormassbe 3, a He [lormasme 28,
¢ 003MpOM Ha TO Jja OBO HUCY jefiuHe Ipodecuje 3a Koje
je moTpe6HO YCKIaaMTH YCIoBe 3a IPV3HaBabe KBajl-
¢dukanmja u c 063MpoM Ha ToO fa OBa MaTepyja MPUMapPHO
IpeJCTaB/ba IIPaBo MOCTOBHOT HACTambVBamba I c1obosia
Ipy>Karba yCyra.

Ha oBoM MecTy HEOIIXOHO je HaIJTaCUTHU M IIOCTOjarbe
€BPOIICKOT CHCTeMa 3a M3/JaBaibe N03BOJIA 33 CTaB/balbe
nekoBa y mpoMeT. OBaj pexxM Ioce6HO je BakaH 360r
IIPUCTYIIAkbA 3ajeHNIKOM TPXKUIUTY 28 np>KaBa YIaHuLa,
Kao 1 MoryhHocTu nobujama jefHe J03BOE 3a AUCTPU-
Oy1ujy exa Kpo3 LIeHTPaNn30BaHy, ielleHTPaTn30BaHy
U Tporenypy Mehycob6HOT pusHamba 103BOJIE 3a IIPOMET
nexosa — Jupexrtusa 2001/83/E3 n xacHuje nsmeHe u
JoryHe. Panu npuMeHe oBOT peXX1Ma, Y CBUM 4/IaHUIIA-
ma EY dopmupana cy cnenmjanmusobaHa Tena, a capajimba
ce o6aB/pa 1 Kpo3 EBpOIICKy areHINjy 3a TIeKOBe 1 HheHa
CTpy4Ha Terna [23].

Kao mrro je Beh ncrakHyTO, TeMaTNKa jaBHO3[[paBC-
TBEeHe IOJIUTMKE 00yXBaTa MHOTO BIIIIE OFf caMe 37IpaB-
crBeHe samruTe. Otyna je 2006. ropuHe, 1ok je PuHCKa
npepcenaBana EBpONCKoj yHUjM, KOHLIENT ,3paBjbe y
csuM nonutukama“ (Health in All Policies - HIAP) npsu
nyT yrnorpeb/beH 3a Mel)yceKTOpcKy capaimy y mpaBIy
peanmsalyje 3ajeSHNYKMX Ln/beBa [24].

[Mpuctyn ,,3npaB/be y CBYM NOMUTUKAMA" 3HAYM Ja Ce
3IpaBCTBeHA MUTaka Y3UMajy Y 003Up IPUINKOM JOHO-
1Ieha OfI/IyKa Y PasAM4UTUM CEKTOPUMA KOjU YKIbY4Yjy
U 37IpaBJbe, Kao LITO Cy TPAHCIIOPT, IO/bOIPUBPENa, KO-
puiheme 3eM/bIIITA, CTAHOBAaIbE, jaBHa 6€30€JHOCT U
obpasoame. Tako ce apupmuire yrora jaBHOT 37ipaBba
y CBMM IIOZIMTHKaMa Koje norahajy sgpaBcTBeHO cTame,
Kao IITO je TO fedMHUCAHO Y OKBUPY ,,JleceT OUTHMUX
jaBHO-3ApaBcTBeHNX ycnyra“ [25]. OBoM cTpaTernjom
ce IpoMOBHIIIe MOTYRHOCT CeKTOpa jaBHOT 37IpaBiba Jja
ce TOBEXKe Ca IMPOKMM JIMjalla30HOM napTHepa. Tpeba
MMaTy y BUJy /la IIpaBHe HOpMe HICY 3aMeHa 3a OfJHOCe
usMeDhy cekTopa, 3aCHOBaHe Ha IIOBEPEHY U BEPOBAY Y
norpedy 3a mpumenoM nomutuke HIAP. [Tpenopmupame
Mo>ke yak 1hu Ha mrety gekcubunHOCTH TUMe IITO he
ce TeXHUYKM 00aB/baTy U3BelITaBambe, 0e3 Heke CTBapHe
ny6sbe capagibe [26, 27]. Y 3aBUCHOCTH OF IIPOLIeHe U Bp-
CTe CHCTEMa, 3eMJ/bE IMAjy PasIMIUTe CTABOBE O HAYMHY
yBohemwa nonmutuke HIAP [28-32].

3AKJbYYAK

Mako je TpenyTak npuctynama EY HensBecraH, cTeneH
nocrojehe yHTerpanyje ca YHUjoOM U IbeHUM YIaHUIIAMA,
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Kao ¥ TPaHCHAIMOHA/IHY KapakTep BehuHe jaBHO3paB-
CTBEHIX IIpeTIbY 3aXTeBa ycKIabuBamwe ca cTaHzapAuMa
EY koju mpouctirdy 13 Hajo0/byX ITpaKCcH ApyKaBa WIAHNMIIA,
a yjefiHO CIIafiajy U y HajBMIIle CTAaHAApJe 3aIlTUTe 37ipa-
B/ba J1 TIpaBa Ha 37IpaBCTBEHY 3aIUTUTY Ha cBeTy. Vako ca
OrpaHMYeHMM HaJjIeXHOCTUMa, EY npencTasba gparone-
HY IU1aT$OpMy 3a Capafiiby U YHaIIpehere HaIMOHATHIX
3IpaBCTBEHMX CHCTeMa y3 3Ha4ajHe MOryhHOCTI XapMo-
Hy3anyje 1 yckaahysamwe perynaropHux oksupa. [Ipempaa
Cy HamyIeXXHOCTY EBpoIicke yHMje MaXOM KOOpAVHATUBHE,
OHa je y 00/1aCTy jaBHOT 3[jpaB/ba pa3BiIa MHOTE IIpOrpaMe
KOj¥ yrase y OpojHe JOMeHe JbYCKOT 3[paB/ba U 3[paBCTBe-
HUX aKTUBHOCTY KOje Ce OfUTPaBajy Ha pasIndnTIM HI-
BOJMa YIIpaB/batba I y MHTePaKLyju OPOjHUX ITOCEKTOpa
IpYLITBA — 3[PaBCTBa, COLIMja/IHe 3alLITUTE, 00pa3oBaba,
obpaHe, IMBIJIHE 3alITHTE, YHYTPALIBIX IIOCTIOBA UTH.
Moske ce 3aK/bYYUTH 1A je Y IPETXOTHOM II€PUOAY TI0-
CTUTHYT 3aBUJJaH HMBO XapMOHM3alllje ¥ OI/Iey 00/1acTy
obyxBaheHux nperosapayknuM Ilornasmem 28, amy Kako
CBEJ0YM U M3BEIITaj O HAIIPETKY y IPOLeCy IPUAPYKI-
Bama, 0CTaje MoTpeba 3a 3Ha4ajHUM yckaahuBamyMa 3a-
KOHofiaBcTBa. Takobe, mocToju noTpeba 3a MHTEH3VBHUM
Y KOHTVMHYMPAaHUM aHTaXoBamweM MHcTuTynuja Cpouje
KaKo OM ce CTBOPM/IM YC/IOBM 3@ Iaj/by XapMOHM3ALNjy,
a IIpe cBera Kpo3 aXypHo CIpoBobeme Beh ycBojeHMx
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mporpaMa yckiaahuBarma Ha HALMOHATHOM HUBOY, Kao
M KPO3 ycaraliaBame HOMNTUKA PasIMInTIX CEKTOpa
(Ha mpuMep y obmacTy fyBaHa — ceKTOpa pUHAHCHUjA U
3npasspa). [lomatHo, kao Behu mpobem Hamehe ce nmre-
MeHTaIyja HaBe[eHNX CTaHAApAa, HapounTo uMajyhm y
BUJly TUMUTVIpaHe OyleTcKe MoryhHOCTH 3a cipoBobeme
eIyKaTMBHIUX VIV IPEBEHTUBHIX IPOrpaMa, Kao 1 orpa-
HYYeHe KallalyiTeTe y 3[PaBCTBY, COLjaTHOj 3aLITUT,
06pa3oBamy 1 jaBHOj YIpaBy, 3abpaHy 3amonubaBama
y jABHOM CEKTOPY, Kao 11 He[0OBO/bHO yckiaaheHy auHa-
MMKY IJIAaHMPaba PA3INIUTUX CEKTOPA, KOja je 3a jaBHO
37paBsbe Off HoceOHO BenmKor 3Hadaja. CpOuju mpencToju
HAIIOP Y /Ja/beM yCaI/IalllaBarby 3aKOHOJABCTBA Ca Acquis ¥
06macTu 31passba, any OHO 1ITO he, Tpe cBera, mpefcTa-
B/bATI 113230B jeCTe IIPVMeHA HOBE PeryIaTuBe y IPaKCH,
¢ 0631POM Ha TO JIa OHA 3aXTeBa, IIpe CBera, moseharme
Ka/[POBCKIX KaNaluTeTa y BEIMKOM OpPOjy ceKTopa.

YmaHak je pe3ynrar paja Ha IpOjeKTy ,/byncka mpa-

Ba ¥ BPETHOCTY Y OMOMEAVIMHY — JeMOKpaTu3aIuja
ofIydYMBaIba y 3JpaBCTBY M MMIUIeMeHTanuja“ (6p.
179023), xoju nopp>xaBa MUHMCTapCTBO 06pa3oBama,
HayKe U TeXHO/IOIIKOT pa3Boja Pemy6nuke Cp6uje.

He nocroju xondmuKT MHTEpEca.
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SUMMARY

Accession to the European Union (EU) is a comprehensive pro-
cess of reforms and harmonization of legislation with EU regula-
tions, which must be accompanied by the implementation of EU
standards. Although the EU competencies in the field of health
care are limited, and health law does not represent a large part
of the EU legislation, harmonization and further reforms are
needed in a number of areas. The main focus of this paper is the
negotiation Chapter 28 within the EU accession process, which
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covers a number of thematic areas in the field of public health
encompassing various legislative and strategic acts of the EU.
At the moment, the EU has still not opened the negotiations in
this field with Serbia. In order to introduce health profession-
als in Serbia to current developments, the paper analyzes the
most important aspects of alignment with EU legislation and
the need for further regulatory reforms.
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IIpe mogHOmema pyKonuca YpeSHUIITBY 4YaCOMM-
ca ,CpIcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa Mpo4nuTajy YOyrcTBoO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
uHopMalyje 0 NUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayro-
pu npunpeMe paj npeMa JaTUM IPONO3UNMjaMa, jep
YKOIMKO PpyKoIuc He Oyfie ycknal)eH ¢ 0BUM 3aXTeBUMa,
YVpenuumrso he omIoKuTy Miu ox6MTH HeroBo myonm-
KoBamwe. PagoBu o6jaBbenn y CA ce He XOHOpapuuy.
3a ywranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprnckoM apXuBy CBM ayTOpH pajia MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca - Cprcko me-
KapcKo IPyLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/byje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeNOCT UM JAeI0OM, HUTHU
npuxBaheHu 3a o6jaBpuBame. CA 06jaB/byje paoBe Ha
@HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHI
u Behe IMTHPaHOCTY IIpeTIopydyje ce ayTopuMa Ja pa-
IoBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnenehe xateropuje pajoBa: YBOLHULN,
OPUTVHATHN PafIOBY, IPETXOIHA U KPaTKa CaolIITeHha,
mpuKasy 60eCHUKaA U CTy4ajeBa, BUJe0-YIaHIIN, CIIMKe
U3 KIMHIYKe MeIMIMHE, IPeTIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, pafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIIVHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapAa y MeIVMLIVMHY, M3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TMYHY CTAaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPMKa3y KIUTa, CTPYYHe BECTH,
In memoriam u npyru npunosu. OpUTMHAIHU PafoBI,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHNKa I
CITydajeBa, BUIO-UIaHIN, CTIMKe U3 KIVHIYKe MeIUIIHE,
IperiefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyO/IMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunirsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3MKy (y CK/IOITy CaMoT PyKoO-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTH Ha 25
mm, BeMIIMHY CTpaHNIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor Imacyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTuTu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) pany IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha emwupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haka
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CllelyjanHy 3Hauu (cuMo6omn),
xopuctuty pout Symbol. [Togauu o kopuurheHoj mure-
paTypu y TEKCTY O3HAa4aBajy ce apancKuM 6pojeBuma y
yIIacTuM 3arpafama — Hip. [1, 2], 1 To penociefoM Kojum
ce T0jaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YITIY, TI04eB Off HaC/IOBHE CTPaHe.

ITpy nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3andKor cTaugapna American English u xopucy-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepiyKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM Ha3MBMMa, a IMe VI MECTO IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CII0j cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj KOji ce jaB/ba Y CYIepCKPUITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHnt (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBupy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenu Ha kpajy
Tekcra. Takohe, YKOMMKO je pajj IPETXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABEeCTH 3BaHIIaH HAa3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBama, /ja /I je pajj U KaKko my6-
JNMKOBaH (HIp. VICTY VIV JPYTadujyl HACTIOB VTN CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce leUHNITY Kao MCTpaKVBama yTHUIlaja jefi-
HOT VTV BUIIe CPECTaBa V/IM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCcTpakuBamba ce HaBOAM Y TOCTIENHheM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonucy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUAY IMIUCAHOT
IPYCTaHKa UCIUTVBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IeKIapaIjoM 1 ofo6perbe HaJJIeKHOT eTIIKOT ofj6opa
Jla ce UCTpaKUBabe MOXKE M3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHfapAMMa. EkcriepymMenTanHa ncTpaxuparma
Ha XyMaHOM MaTepujaay U MCIIUTYBamba BPIIeHa Ha XIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTHUKOT 0f60pa yCTaHo-
Be J1 Tpeba f1a Cy y CarllaCHOCTH C TPaBHUM CTaHJApAUMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
JaXke MOTIIMCaHA U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpH U3jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
nHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTH MHTepHeT-CTpaHnIly CBETCKOT yApYysKema
ypenHuKa MegunyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,ITonmuTuka usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba Jia je yIecTBOBAO HOBO/BHO Y PAJy Ha PYKOIICY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 34 IIe/IOKYTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIVCA U/ EberOBOj KPUTUYKO]j PEBUSU)U
OJl 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 32 ITaMIIambe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCUpame, CaKyI/balbe IoflaTaKa MIN FeHepalTHo
HafIIefambe ICTPaXMBayKe IPyIle CaMI 110 ce61 He MOTY
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oIpaBfiaTi ayTopcTBO. CBY APYTU KOjU Cy OTPUHENN
u3paju paja, a Koju HIUCY ayTOpM PyKOmuca, Tpebaio
6u na 6ymy HaBefeHM y 3aXBaTHUIIM C ONIMCOM IJMIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MCAHY IPUCTaHAK.

IUTATUJAPU3AM. Op 1. janyapa 2019. rogune cBu
PYKOIIICK TOIBPTaBajy ce MpoBepy Ha IIarujapusam/
ayromarujapusam npeko SClndeks Assistant — Cross
Check (iThenticate). PaoBu kop Kojux ce ZoKake IIa-
rujapusaM/ayTonarujapusam 6uhe ogbujenn, a ayropu
CaHKIIMOHVICAaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paza 6e3 ckpahennua;
IpeJIOr KPaTKOT HACTIOBA Pajia, IIyHa VIMeHa U IIpesyMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpaHa OpojeBUMa; 3BaHNYAH
Ha3UB YCTaHOBA Y KOjJIMa ayTOPU pajie, MeCTO 1 P>KaBy
(pemocienoM Koju ofroBapa MHAEKCHpaHUM OpojeBrMa
ayTopa); Ha JHY CTpaHMIle HAaBeCTU UMe U Ipe3NMe, aji-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u MMejI agpecy
ayTopa 3aJy>KeHOT 32 KOPEeCIIOHAEHIINY.

CAJKETAK. Y3 opuruHaaam paj, IpeTXOfHO ¥ KPaTKoO
CaoIIIITelbe, IPerIe] MTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAMI[MHe U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOMIHO M KPAaTKO CAOIIITeme CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Ium paga, Metoze pana, Pe-
3yNnTaTH, 3aK/by4aK; CBAKM Off HABeJEHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Hounbe 60NIOBaHOM peylt.
Hagectn HajsaxkHUje pesynrare (HyMepryKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OMTH IUpPEKTHO IOBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHIKA CaXKeTaK Tpe-
6a ma uma cnenehe genose: YBox (y IOC/IENBbOj pedeHUIIN
HaBecTy Imb), [Ipukas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju mo4nie 60u50-
BaHOM pednt. 3a ocTajle TUIIOBE PafioBa CaykeTaK HeMa
HOCeOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/byYHUX peun v uspasa. He Tpeba ma ce moHa-
B/bajy pedy U3 HAC/IOBa, a KJbY4He pedn Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKyMeHTa IIPUIOKUTH HAaCJIOB pajia Ha CpII-
CKOM je3JKy, IyHa VIMeHa 1 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCpaHa OpojeBliMa, 3BaHNYaH Ha3UB YCTaHOBA
y KOjMa ayTopu pafie, MecTo 1 fip>xaBy. Ha cnenehoj -
YeTBPTOj IO pefly — CTPAHUIY JOKYMEHTA IPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a pajioBe Y KOjiMa je o6aBe3aH ca)keTaK Ha eHITIECKOM
jeauky. [TpeBoz mojMOBa 13 CTpaHe IUTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy MIN CUH-

TarMe 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHNUTY TUM Ha3MBOM. YKOJMKO je pajjy IeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy Ha3WBe IPHIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM csioBuMa (6071y). OpUryHamIHu paj, MeTaaHaIu-
3a, IPETXOHO I KPaTKO caollliTemhe 06aBe3Ho Tpebda fa
uMajy cnepehe nognHacnose: Yox (Llnp paga HaBecTy Kao
HOCTIefbY ITacyc YBopia), Mertope papia, Pesynrary, [Jucky-
cuja, 3aKk/bydak, JInteparypa. [Ipernen nureparype unHe:
YBog, onrosapajyhu nognacnosu, 3axpydax, JIuteparypa.
[TpBoMMeHOBaHM ayTOp MeTaaHa/IM3e U IIPerIefHOT paja
Mopa Jia HaBefie 6ap IeT ayTonmTaTa (Kao ayTop M1y Koay-
TOp) pafoBa NYOIMKOBAHUX Y YaCOMMCUMA C PeLIeH31jOM.
KoayTopu, ykonmnko ux uma, Mopajy ia HaBeny 6ap jefan
ayTOLMTAT paZioBa TaKohe MyO/IMKOBAHMX Y YaCOMMUCH-
Ma ¢ perieHsyjoM. Ipukas ciydaja umm 60mecHyKa YuHe:
YBop (LIwp pafa HaBecTM Kao IOCTIeABY acyc YBoaa),
ITpukas 6onecuuka, [luckycuja, JInteparypa. He Tpeba
KOPYICTUTY MMeHa 60/IeCHIIKa, HNLjajle, HUTK OpojeBe
ucropuja 6071eCTH, HAPOYUTO Y WIycTpanujama. [Ipukasu
60JIecHMKa He CMejy MMaTH BUILIE Off IIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO KOje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a my6-
NIMKOBambe.

CKPAREHMIE. Kopuctuty camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jeIUIberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [THK, cupa, XVB,
ATTI). 3a cBaky ckpaheHUIly TyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaHfapfHa
jemuania mepe. He kopuctutn ckpahenniie y Hacnosy.
Vs6eraBatu kopuirheme ckpaheHnIa y caxxeTKy, ajii ako
Cy HeOIIXOffHe, CBaKy cKkpaheHMIry 06jacHNUT IpU IPBOM
HaBoDemwy y TeKCTY.

JENVIMATHI BPOJEBIL. Y TexcTy pajia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3MMa JeluMaHe OpojeBe MUCaTY ca Ta4KoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenyMary.

JEOVUHWITE MEPA. Jly>xuHy, BUCUHY, TeKMHY U 3a1Ipe-
MVHY U3paXKaBaTy y MeTPUYKIM jeAMHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIO-
BuMa. Temmeparypy uspaxasaru y cternennma Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTpPVMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOIONIKNX, KIMHWYKNX M 6MOXeMMjCKIX
Mepera HaBOJWUTHI Y MeTPUYKOM CUCTeMy mpema Meby-
HapoOIHOM cucTeMy jemuunna (SI).



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
- HaCJIOBHA CTPaHa, CayKeTaK, TeKCT pajia, CIIMCaK InTepa-
Type, CBY IIPUIO3M, OHOCHO TOTIINCY 33 HUX U JIETeHIa
(tabere, cnuke, rpadUKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VKy — MOpa M3HOCUTHU
3a OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rep ureparype 1o 5.000 pedn, a 3a IPETXOMHO 1 KPaTKO
CaOTIIITelbe, IPMKa3 60IeCHNKA, PaJ] 3a IIPAKCY, efyKaTHB-
HY WIAHAK U paJ 3a pyOpuKy ,,Jesuk mepuumue” o 3.000
peuns; pajioBu 3a 0cTaje pyOpyKe MOTY MIMaTy HajBUIIe
1.500 peun.

Bupeo-pagoBu Mory TpajaTu 5-7 MuHyTa 1 6uTH Y PopMa-
Ty avi, mp4(flv). ¥ mpsoM xazipy ¢uamMa Mopa ce HaBeCTI:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO TeKapCTBO,
HACTIOB paJia, Ipe3yMeHa U MHUIIVja IMEHa U CPefEbeT
C7IoBa CBMX ayTopa paja (He ¢puama), roguHa uspage. Y
IPYTOM Kafpy Mopa OMTH YCHUM/bEH TeKCT paja y BUILY
arcTpakTa o 350 peun. Y mocnenmeM Kapy GpumMa Mory
ce HaBeCT MMeHa TeXHIIKOT 0co67ba (pexxija, CHUMATETb,
CBET/IO, TOH, QoTorpaduja i ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy dortorpadujy Kao miIycTpauujy npukasa, usjaBy
MOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofpnyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

ITPTUIO3M PATY cy tabene, cuke (¢pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) 1 BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ympuBa. Hacnos Tpeba oTkyuary usHap tabene, a
objarmema ncroy we. Taberme ce 03HaUaBajy apancKuM
6pojeBrMa mpema pegocneny HaBobhema y Texcry. Ta-
6erne npTaTH UCK/BYUNBO y mporpamy Word, Kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TaYHOT OpOja KOTTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTit, ogHocHo femty henuje. Kyuatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 Oe3 yBiaderma Tekcra. Kopuirhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOTMKO je PYKOIINC Ha CPIICKOM je3MKY, IPUIOXKUTH
HasuBe Tabela U JleTeHAy Ha o0a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca iBa jesukal).

Ciuke cy cBy 00/ rpadM4Kmx OpyUIora U Kao ,,CiKe”
y CA ce 06jaBmyjy dotorpaduje, ipresxu, cxeme u rpadu-
koHM. C/MKe 03HaYaBajy ce aparcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce Ck/bydInBo
pururante ¢pororpaduje (LpHO-6eme mmm y 60ju) peso-
nyuuje HajMame 300 dpi u popmara sanca tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIET KBajuTeTa Hehe ce mprxBa-
TaTy 3a MTaMIame!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fla locTaBe guruTante pororpaduje,
OHJIa OPUTVHAJIHE CIMKe Tpeba CKeHNPATHU Y Pe3onyyjn
300 dpi M y OpUTMHATHOj BEMMYMHN. YKOIMKO je paj Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasle he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa OuTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpanuje pasa) Mory Tpajaru 1-3
MUHyTa 1 6utn y dopmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH NTOCEOHO C/IMKY Koja Ou O¥Ia MiycTpalja BULeo-
IpyKasa y e-M37amy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOJMKO je PYKOIMC Ha CPIICKOM je3MKY, IPUIOKUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIo-
pebene o henujama. Vicre rpadukone npekonupatu u y
Word-oB oKyMeHT, Ijje ce rpadpMKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHNTH y JIeTeHU UCTION rpaduKoHa. Y MITaMIIaHoOj
Bep3Mju WIAHKa BepoBaTHIje je fa rpadukoH Hehe 6utn
IITaMIaH y 60jy, Te je 6ojbe u3beraBaty kopuinhemwe 60ja
y TpaduKOHMMA, NIV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOMNKO je PYKOIINC Ha CPIICKOM je3UKY, IPUITOXUTH
HasuBe rpaduKOHa ¥ JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTary u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofialiy Ha CXeMU KyIajy ce y donry Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMH Tpeba 06jacCHNUTI y TeT€HAM UCIIOf, cXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUTOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBecTu cBe capajHMKe KOju CY JOIIPU-
HeJ/ CTBapamy pajia a He NCIYkaBajy MeplIa 3a ayTop-
CTBO, Ka0 LITO Ccy 0cobe Koje 06e36ebyjy TeXxHUUKY 1O-
Moh, moMoh y nvcamy paga M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEHM]ja, TOK/IOHa,
olpeMe, IeKOBa I Ipyro, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHiu je OITOBOPHOCT ay-
TOpA, a IUTUPAHN WIaHIM Tpeba fa Oyay Mako IPUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jefMHCTBEHY
HIICKY KapakTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepeniu
He 61 Tpebaino fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOojeM je J03BO/beHO Jia UX Oyze go 50, m'y
MeTaaHajus3l, Ife UX je fosBosbeHo fo 100. bpoj nuTn-
paHuX OPUTMHAIHUX pajoBa Mopa 6uTy HajMamwe 80%
oJ1 YKyIIHOT 6poja pedepeHIu, OfHOCHO 6poj uuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerIefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke 1my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje 1 WIAHIY MOTy YBPCTUTH Y pedepeHLie, ayTopu
Cy Oy>KHM a X uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT rofu-
Ha. Huje 03BOJ/beHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTApUCATH Pe3y/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy pajia. Pedpepeniie uranaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beHy, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby paja 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopMIcaHnM 3aXTeBMMa 3a PYKOIIVCe KOjI ce TIpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KOj je YCIIOCTaBUO
MebhyHapogHy KOMIUTET ypeJHIMKA MEANIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucre U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanyja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOr U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce IpoHahm Ha MH-
TepHeT-cTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukoM HaBobemwa nureparype
BeoMa je BaYKHO IIPUAPKaBaTHU ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHMjUX PaKTOpPa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHIX 4acOMMca.

ITPOITPATHO ITMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caip>kut: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe y HEKOM JIPYyrOM YacoIVCy, 2) U3jaBy fa
CYy PYKOIIVC TIPOYNTAIIN ¥ OFOOPIIIN CBU ayTOPY KOjI HC-
IyHaBajy MepuIa ayTopCTBa, M 3) KOHTAKT MOjaTKe CBUX
ayropay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTi ca MHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ynotpeby miyctpanyja u objappruBame MHbOpMaLja o
HO3HATIM JbYAMMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, ITPETIUVIATA 1 HAKHAJIA 3A Ob-
PAQTY YTAHKA. [la 6u pag 61o o6jaB/beH y acomnu-
cy Cpiicku apxueé 3a yes0KyiHo 1eKapciliéo, CBU ayTOPU
KOju Cy jTeKapy mnu cromarosnosu u3 Cpbuje Mopajy 6utu
yraHOBY CPIICKOT IeKapCKOT ApYyLITBa (Y CKIafy ca 4ia-
HoM 6. CraryTa JIpymTsa) 1 peTIIaTHUIIM Ha YaCOMIC
3a TOUHY Y KOjoj ce pajj mpefaje YpelHUIITBY, UK U3-
MUPUTY HaKHaAy 3a o0pany wianaka (Article Processing
Charge) y usHocy og 3.000 gyHapa. AyTopy 1 KOayTopu 13
MHOCTPAHCTBA Cy Y 06aBe3y Jja IIaTe HaKHay 3a 06pamy
uaHaka (Article Processing Charge) y usHocy of 35 eBpa.
YmiaTa y jemHoj KaleHapCcKoj TOLMHYN 00yXBaTa I CBe

HapeJHe, eBeHTya/IHe YWIAHKe, [I0C/IaTe Ha pasMaTparbe y
T0j ropuun. CBM ayTOpU KOjy IIaTe OBY HAKHAJY MOTY,
YKOJIMKO TO KeJle, fja IIPMMajy IITaMIIaHO U3Jatbe 4aco-
myica. Tpeba HaIOMeHYTH [ja OBa yIlIaTa Hije rapaHiuja
na he pay 6urtu npuxsahen u o6jaBmwen y Cpiickom apxu-
8y 3a yenoxyiino nexapcinieo. Obasesa mwrahamwa HakHaze
3a 06pajy WIaHKa He OFHOCH Ce Ha CTy[eHTe OCHOBHMX
CTy/[Mja 11 Ha MpeTIUIATHVKE Ha YaCOIINC.

YcraHoBe (TIpaBHa /TNIIA) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($uU3IdKor 1mIa). Y3 pyko-
mic paga Tpe6a [OCTaBUTU KOIMje YIUIATHUIIA 32 WiaHa-
PUHY U IIPeTIVIaTy / HaKHAay 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUAEHLIN)Y O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji1 CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mupe HaKHay 3a 0Opafy WiaHKa
(y TaxBuM cry4ajeBuMa HOTPEOHO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBE PYKOIIMCA. Pyxomnuc pajia u CBM IIPUIO3K Y3
Paji IOCTaBIbajy ce MCK/bYUMBO eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YaCcOMMCa:
http://www.srpskiarhiv.rs

HATIOMEHA. Pap xoju He yicIlybaBa yclIoBe OBOT YIIYT-
CTBa He MOXKe 6utu yryheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoNyHe 1 ucnpase. [IpnpxaBameM yIyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca /1o 06jaB/biBaba pajia y 4acoIcy,
mTO he MO3UTMBHO yTULIATH Ha KBAaIMUTET WIaHAKa U pe-
TOBHOCT M3/Ta)Kerba JacoIINca.

3a cBe momaTHe MHPOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
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 Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 99Tk,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
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 stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONEFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings - MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles, review article and preliminary and short com-
munications should have the following section headings:
Introduction (objective is to be stated in the final paragraph
of the Introduction), Methods, Results, Discussion, Conclu-
sion, References. A review article includes: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter — 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original ar-
ticles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine’,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be submit-
ted in the flv video format. The first shot of the video must
contain the following: title of the journal in the heading
(Serbian Archives of Medicine), title of the work, last names
and initials of first and middle names of the paper’s authors
(not those of the creators of the video), year of creation. The
second shot must show summary of the paper, up to 350
words long. The final shot of the video may list technical
staff (director, cameraman, lighting, sound, photography,
etc.). Video-articles need to be submitted along with a sepa-
rate summary (up to 350 words), a single still/photograph
as an illustration of the video, and a statement signed by
the technical staff renouncing copyrights in favor of the
paper’s authors. To check the required number of words
in the manuscript, please use the menu Tools-Word Count,
or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word 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. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, 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. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
it is one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
contact information of all authors of the article (address,
email, telephone number, etc.). Blank Submission Letter
form can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES.
In order to publish their article in the Serbian Archives of
Medicine, all authors and co-authors, medical doctors and
doctors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is being
submitted. All authors pay an “Article Processing Charge”
for the coverage of all editing and publishing expenses.
Domestic authors pay 3,000 RSD, and those from abroad
€35. The editing and publishing fee is required for substan-
tive editing, fact and reference validations, copy editing,
and publishing online and in print. An author who had
already paid the fee can have more articles submitted for
publishing consideration in the year the fee was paid. All

authors who pay this fee may;, if they desire so, receive the
printed version of the journal in the year when the fee is
paid. Please note that the payment of this charge does not
guarantee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability
to pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade

Serbia

Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs

ISSN 0370-8179
ISSN Online 2406-0895
OPEN ACCESS

OPEN aACCESS






CIP - Karanorusaruja y my6mkanuju
Hapopua 6u6nmnorexa Cp6uje, beorpan

61(497.11)

CPIICKI apxmB 3a II€IOKYITHO 7I€KapCTBO : 3BAaHNYaH
vacomnuc CpIicKor Jiekapckor apyiuTsa = Serbian Archives
of Medicine : official journal of the Serbian Medical Society
/ rnaBuu 1 oproBopuu ypenuuk foppana TeodumoBcku-
[Maparmp, - K. 1 (1874)-kt. 2 (1875) ; kib. 3 (1879)- Kib.

8 (1881) ; Kib. 9 (1887)-Kib. 10 (1888) ; Kib. 11 (1894)-Kib.

12 (1895) ; rog. 1, 6p. 1/2 (1895)- . - Beorpap : Cpricko
JIeKapCKO pyIITBO, 1874-1875; 1879-1881; 1887-1888; 1894-
1895; 1895-(Beorpay : Ciy>xb6enn rmacHuk). - 29 cm

JIBoMeceuHo. - TekCT Ha eHIL. je3uKy. - VIMa cymmeMeHT

vyt ripytor: CPIICKY apXWB 3a 11e7I0KYTTHO IeKapCTBO.
Cymnement = ISSN 0354-2793. - [Ipyro uspjame Ha Apyrom
Menujymy: CpIICKy apXyB 3a Lie/IOKyIHO nekapcTBo (Online)
= ISSN 2406-0895

ISSN 0370-8179 = Cpricku apXuB 3a IIe/IOKYITHO IeKapCTBO
COBISS.SR-ID 3378434




The Journal Serbian Archives of Medicine is indexed in: Science Citation Index Expanded,
Journal Reports/Science Edition, Web of Science, Scopus, EBSCO, Directory of Open Access

Journal, DOI Serbia

CONTENTS

ORIGINAL ARTICLES

Slavoljub Tomic, Lado Davidovic, Dorde BozZovic, Mihael Stanojevic,
Smiljka Cicmil, Zoran Tatic, Marija Bubalo, Ljubomir Todorovic
EFFICACY OF THE ANTERIOR AND MIDDLE
SUPERIOR ALVEOLAR NERVE BLOCK IN ACHIEVING
PULPAL ANESTHESIA OF MAXILLARY TEETH
400-404

Jelena Saponjski, Dragana Sobic¢-Saranovic, Nebojsa Petrovic,
Strahinja Odalovic, Vera Artiko, Milica Stojilikovié, Nevena Rankovic,
Milos \/ejjkovic’, Milica Vukicevic, Nikola Bogosaviljevic, Danilo Jeremic,
Dusan Saponjski

HYBRID IMAGING OF VASCULAR GRAFT INFECTION
BY POSITRON EMISSION TOMOGRAPHY WITH
COMPUTED TOMOGRAPHY USING FLUORINE-18-
LABELED FLUORODEOXYGLUCOSE: THE SERBIAN
NATIONAL PET CENTER EXPERIENCE

405-409

Zoran Gluvic, Bojan Mitrovic, Biliana Radojevic, Andrej Krasnjuk, Milos
Panic, Predrag Milicevic, Miodrag Vukcevic, Ratko Tomasevic, Biljana
Putnikovic, Aleksandar N. Neskovic

INITIAL RESPIRATORY SPECIMEN BACTERIOLOGY
AND ISOLATES SUSCEPTIBILITY TO
ANTIMICROBIALS IN PROMPTLY INTUBATED
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
ADULTS - SINGLE-CENTER TWO-YEAR EXPERIENCE
410-415

Tatjana Novakovié, Zlatica Mirkovié, Nenad Milosevic, Zorica Zivkovic,
Dijana Miric¢, Jana Mirkovic, Vladan Peric, Jovana Milosevic

ASSESSMENT OF CARDIOVASCULAR RISK FACTORS
IN PERSONS WITH IMPAIRED GLUCOSE TOLERANCE
416-421

Borislav Toskovi¢, Dragoljub Bilanovic, Aleksandar Resanovic,
Slobodan Todorovic, Davor Mrda, Bogdan Crnokrak, Igor Nad

MANAGEMENT OF MAJOR BILE DUCT INJURIES
FOLLOWING LAPAROSCOPIC AND OPEN
CHOLECYSTECTOMY - A SINGLE CENTER
EXPERIENCE

422-426

Slavko Tomic, Andreja Baljozovic, Danilo Jeremic
HIGH-ENERGY TIBIAL PLATEAU FRACTURES
TREATED WITH ILIZAROV FIXATOR

427-431

Bojan Bagi, Teodora Bagi, Daniel Bagi, Klara Tucic-Nemet, Mirsad
Maljanovic, Nevena Kalezic, Ljiliana Gvozdenovic

DEXASONE AND METOCLOPRAMIDE VS.
GRANISETRON IN THE PREVENTION OF
POSTOPERATIVE NAUSEA AND VOMITING
432-438

Milan Jovanovié, Biliana Certié, Lukas Rasuli¢
DETERMINATION OF FOLLICULAR DIRECTION AND
PREPARATION OF MICROGRAFT HOLES FOR HAIR
TRANSPLANTATION

439-442

Mioljub Risti¢, Vesna D. Stojanovic, Viadimir Petrovic, Ulrich Heininger
EVALUATION OF THE DIAGNOSTIC UTILITY OF THE
NEW CLINICAL CASE DEFINITION OF PERTUSSIS

— EXPERIENCE FROM SENTINEL AND HOSPITAL-
BASED PERTUSSIS SURVEILLANCE

443-449

Nedeljko Radlovic, Zoran Lekovic, Marija Mladenovié, Viadimir
Radlovi¢, Biljana Vuletic, Sinisa Ducic, Zoran Golubovic, Meho
Mahmutovic, SneZzana Petrovic-Tepic

ISOLATED HYPERTRANSAMINASEMIA IN CHILDREN
UP TO TWO YEARS OLD WITH CLASSICAL CELIAC
DISEASE

450-454

Marija Milenkovic, Zaneta Terzioski, Adi Hadzibegovic, Jovana
Stanisavljevic, Ksenija Petrovic, Jovanka Nikolic, Miriana Mihajlovska,
Vesna Bumbasirevic

EVALUATION OF INDEPENDENT PREDICTORS
OF IN-HOSPITAL MORTALITY IN PATIENTS WITH
SEVERE TRAUMA

455-460

Ivana Maleti¢-Sekulié, Stasa Petkovic, Ninoslava Dragutinovic, Ilvana
Veselinovic, Ljiliana Jelicic

THE EFFECTS OF AUDITORY AMPLIFICATION ON
SUBJECTIVE ASSESSMENTS OF HEARING IMPAIRMENT
AND ANXIETY IN PEOPLE WITH PRESBYCUSIS

461-467

Aleksandra Dutina, Ilvana Stasevic-Karlicic, Nikola Pandrc, Andelka
Prokic, Slobodan M. Jankovic

COST/EFFECTIVENESS OF ARIPIPRAZOLE VS.
OLANZAPINE IN THE LONG-TERM TREATMENT OF
SCHIZOPHRENIA

468-474

CASE REPORTS

Aleksandra Misi¢, Suzana Zivanovié, Mirjana Radovié, Milos Papic,
Milica Popovic

UNUSUAL ANATOMY OF PERMANENT MAXILLARY
AND MANDIBULAR MOLARS - CASE REPORTS
475-478

Nikola Mitrovié, Ksenija Bojovic, Jasmina Simonovic, Natasa Nikolic,
Aleksandar Urosevic, Dragan Deli¢

SEVERE TOXIC ACUTE LIVER INJURY

479-483

Mariusz Chabowski, Wiktor Pawlowski, Michat Lesniak, Agnieszka
Ziomek, Maciej Malinowski, Tadeusz Dorobisz, Dariusz Janczak

SUCCESSFUL POSTOPERATIVE PANCREATIC
FISTULA TREATMENT WITH THE USE OF
SOMATOSTATIN INFUSION AFTER DUODENAL
GASTROINTESTINAL STROMAL TUMOR RESECTION
484-487

REVIEW ARTICLE

Predrag Canovic, Biliana Popovska-Jovicic, Milorad Paviovic¢
MALARIA IN THE 21ST CENTURY - STILL

A THREATENING PROBLEM

488-491

Porde Jovanovic, Mario Lukinovi¢, Zdravko Vitosevic
ENVIRONMENT AND HEALTH - THIRTY YEARS OF
SUCCESSFUL IMPLEMENTATION OF THE MONTREAL
PROTOCOL

492-496

CURRENT TOPIC

Sladana Laketié, Marko Rakin, Aleksandra Cairovic, Vesna
Maksimovic, Ivana Cvijovié-Alagic

LASER SURFACE MODIFICATION OF METALLIC
IMPLANT MATERIALS

497-501

ARTICLE FOR PRACTITIONERS

Vedrana Karan, Bula Dilvesi, Mladen Karan, Viadimir Papic, Petar
Vulekovic¢

USE OF INTRAOPERATIVE NEUROPHYSIOLOGICAL
MONITORING IN SURGICAL TREATMENT OF SPINAL
DISEASES

502-505

VOLUME 147 - JULY-AUGUST 2019 . ISSUE 7-8

www.srpskiarhiv.rs




