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1874,

The title page of the first journal volume in Latin

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

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBbyjy ce: YBOJHMIIN, OPUTMHAIHY PajIOBH, IPETXOHA U KpaTka ca-
OINIITEH:A, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
IIe/IOKYITHO IEKapCTBO He MOTY Jia e IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyTuM MecTuMa. PasioBy He cmejy ia Oy/ly peTXOHO MTaM-
TIaHM Ha IPYTUM MeCTUMa (IeMMIIHO M/ Y OTIIYHOCTH).

ITpucnenn pykoruc Ypehusauku o6op 1mame perieH3eHTIIMA pajiyt CTPYYHe
nporieHe. YKONMMKO pelleH3eHTH TIPefioyKe M3MeHe VI JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TeKCT pajia W/
Jla apryMEeHTOBaHO 00Pas/IOKIL CBOje Hec/arame ¢ mpuMes6amMa pelieHseHTa.
Konauny ofryKy o mpuxBaramy pajia 3a IITaMITy JJOHOCH IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe pajiose ce He ucmahyje XoHOpap, a ayTOpcKa Mpasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomucu u npunosu ce e Bpahajy. 3a penpopykuujy mim
MIOHOBHO 00jaB/blBatbe HEKOT CeTMEHTa pajia MyO/MMKoBaHor y ,,Cprickom ap-
XVBY HEOIXOJHA je CAIJIACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>kKajeM Ha eH-
I7IecKOM 1 cprickoM jesuky (hupwmia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U eHITIECKOM je3UKY.

AyTOpM MpyUXBaTajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYTIHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0oipa3 Muljberba CpIICKOT leKapcKor ApyiTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HAyYHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy pe Hero LITO je KOPUCTE UK Ce Ha by OC/Iabajy.
CpIIcKO JTIeKapCKo APYLITBO, ypeaHuK uin Ypehusauku ogbop ,,Cprckor ap-
XUBa 32 L[e/IOKYITHO IEKAPCTBO He IPMUXBATajy 61110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioByMa. PekaMHn matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MeMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAuMa. PekTaMHU MaTepujan yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBAaTUTET WM BPEJHOCT OT/IAIIeHOT TPOM3BO/aA,
OJJHOCHO TBpJjtbe pou3Bohaya.

ITopHeceHM PYKOIIVC IIOIPa3yMeBa Jia je HheroBo Iy0mKoBame ofo6puo
OJITOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBame 06aB/beHo. VsmaBay
ce Hehie cMaTpaTy MPaBHO OJATOBOPHYM Y C/Ty4ajy HOHOLIEHa 61110 KaKBOT
3axTeBa 3a KoMiensanujy. Tpeba fa ce HaBey CBM U3BOPM UHAHCHPaAHbA Pajia.

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT
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SUMMARY

Introduction/Objective The duration of vaccine-induced protection against SARS-CoV-2 is shown to
be limited.

The aim of this study was to assess vaccine effectiveness (VE) of a third dose of four different COVID-19
vaccines during Delta variant predominance in Serbia.

Methods The data for the period from August 18, to October 1, 2021 were used to estimate the incidence
rates (IR) of the SARS-CoV-2 infection, COVID-19-related hospitalization, and intensive care unit (ICU)
admission. The study included 41,186 fully vaccinated subjects, of which 13,589 had received the third
dose. VE was estimated based on the IR ratio following vaccination with three vs. two doses.

Results We found that a third dose of all investigated vaccines reduces the incidence of both SARS-CoV-2
infection and severe illness that requires hospitalization or ICU admission. The highest VE against infection
demonstrated BNT162b2, followed by Gam-COVID-Vac and BBIBP-CorV. Third dose vaccination reduced
the risk of hospitalization (IR = 0 for Gam-COVID-Vac and BBIBP-CorV), and ICU admission (IR = 0 for all
vaccines). The hazard distributions for SARS-CoV-2 infection and hospitalization following vaccination
with three versus two doses were significantly different.

Conclusion These findings indicate that an additional, third dose of studied vaccine boosters protection
against all investigated outcomes.

Keywords: COVID-19; vaccine effectiveness; BBIBP-CorV; Gam-COVID-Vac; BNT162b2; ChA-dOx1-nCoV-19

INTRODUCTION infected with the SARS-CoV-2 so far (https://co-

) vid19.who.int/), and the virus continues to spread
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In March 2020, the World Health Organization
declared the pandemic of coronavirus disease
2019 (COVID-19), caused by severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2).
During the last two years, the multiple waves
of COVID-19 pushed healthcare systems to the
breaking point; lockdowns and mobility restric-
tions left severe consequences on the economy;
and social distancing and isolation heavily dis-
rupted human physical and mental wellbeing.
The world has been witnessing the magnitude, the
extent and the continuance of the perturbations
COVID-19 brought on to all spheres of human
life, yet, only less than 10% of humanity has been

globally.

The virus spreading can be stopped only by
achieving herd immunity - either by infection
or by vaccination. SARS-CoV-2 infection, unlike
vaccination, enables virus transmission to non-
immune people, and in those who are infected
could take severe form, lead to hospitalization or
intensive care unit (ICU) admission, and end fa-
tally. Hence, the safest and the most effective way
to achieve protection against COVID-19 is vac-
cination. Up to now, about 11.3 billion doses of a
COVID-19 vaccine have been administered glob-
ally, and 64.6% of the world population has re-
ceived at least one dose [1]. Although vaccination



Effectiveness of a third dose of COVID-19 vaccines in Serbia

reduces the possibility of infection and lessens the risk of de-
veloping severe form of the disease, it has been reported that
the SARS-CoV-2 specific response, even after receiving the
second dose of vaccine, diminishes over time [2, 3].

Since the waning immunity, especially in the presence of
new viral strains, warrants booster immunization, data on a
third dose vaccine effectiveness (VE) are of great importance.
The main aim of this study was to assess VE of the third
dose of four different COVID-19 vaccines, namely BNT162b2
(Comirnaty®, Pfizer-BioNTech, Tokyo, Japan), BBIBP-CorV
(Vero Cell®, Sinopharm Group Co. Ltd., Shanghai, China),
Gam-COVID-Vac (Sputnik V*, Gamaleya Institute, Moscow,
Russia) and ChAdOx1-nCoV-19 (Vaxzevria®, University of
Oxford/AstraZeneca, Cambridge, United Kingdom), during
Delta variant predominance in Serbia.

METHODS
Study design

This retrospective comparative cohort study was conducted
among the resident population of the city of Kragujevac,
Serbia, between August 18, 2021 (start of the third dose of
COVID-19 vaccines rollout in Serbia) and October 1, 2021. To
be included in the study, subjects needed to be older than 16
years of age and completely vaccinated against SARS-CoV-2
(i.e., to have received at least two doses of either BBIBP-CorV,
Gam-COVID-Vac, BNT162b2, or ChAdOx1-nCoV-19 vac-
cine) by the end of the study follow up. However, as the
neutralizing antibody levels, which are highly predictive of
vaccine efficacy against SARS-CoV-2 infection [4], decrease

substantially until three months after vaccination [5], recipi-
ents of only two doses were included only if the second dose
was received at least three months before the beginning of the
study. Subjects were excluded from the analyses if the data
on sex, age, vaccination status, and COVID-19 test results
were not available, but also if infection with SARS-CoV-2
took place prior to vaccination, or within the first seven days
after receiving the vaccine (Figure 1).

The data on vaccination coverage was extracted from the
Serbian National Immunization Registry. The Reports of the
Primary Health Centre and the University Clinical Centre
in Kragujevac provided information on the study outcomes,
namely RT-PCR or antigen test confirmed SARS-CoV-2 in-
fection, hospitalization due to COVID-19 and COVID-19-
related ICU admission. Subjects were followed up either from
the beginning of the study (if they had been vaccinated ear-
lier), or from the day of receiving the last dose of the vaccine;
until the end of the study, or until they had been diagnosed
with COVID-19. According to available data [6], the Delta
variant was the most predominant (if not the sole) circulat-
ing strain of SARS-CoV-2 in Serbia during the study period.

The study was approved by the Ethics committee at the
University Clinical Centre and the Primary Health Centre,
Kragujevac, Serbia (approvals No 01/20-405, No 01/20-497
and No 01-1148/1, obtained on April 3, 2020, May 5, 2020 and
February 24, 2021, respectively), and conducted in accordance
with the Declaration of Helsinki and its subsequent revisions.

Statistical analysis

SPSS Statistics, version 20 (IBM Corp., Armonk, NY, USA)
and Stata Statistical Software, release 16 (StataCorp LLC,

Adult subjects identified in

1
1
. 1
Subjects excluded due to i the Primary Health Centre
1
]
1
1
1

the random lack of data

(n=2,450) Kragujevac Report

(n=180,172)

!

Subjects with available
data

_______________________________________________

Subjects excluded due to

]

Subjects excluded due to :
SARS-CoV-2 infection during |
!

]

1

1

i
previous non-Delta SARS- |

H the first week after the 3

H dose of vaccine (n=72)

1

CoV-2 infection
(n=1,040)

(n=177,722)
Subjects vaccinated with Eligible subjects for the
‘ 3 doses of COVID-19 —| cohort vaccinated with 3
_______________________ vaccine* (n=14,701) doses (n=13,589
' ; / ( ,589)
E Subjects vaccinated with | Squects ‘:’gg;ltl;e:;t 1
i ldoseofCOVID-19 |« o
1 vaccine* (n=6,550 ! y
: ( S (n=75,391)
N St \ Subjects vaccinated with Eligible subjects for the
2 doses of COVID-19 cohort vaccinated with 2
vaccine* (n=54,140) doses at least 3 months ago
(n=27,597)
V‘ A
N AL e e F L N Ay BT H R R i e e
! Subjects excluded dueto | ! Subjects excluded dueto | ! Subjects excluded dueto |
! vaccination with the 2" dose | ! previous non-Delta SARS- | ! SARS-CoV-2 infection during |
! less than 3 months ago : ! CoV-2 infection ; ! the first week after the 274 |
: (n=17,460) : - (n=9,054) H : dose of vaccine (n=29) !
i i e ——— s i e i i et
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*since the launch of the COVID-19 vaccines roll out in Serbia, until October 31, 2021
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Table 1. Demographic characteristics, vaccination status, and the total length

of the follow-up of subjects involved in the study

Vaccinated with | Vaccinated with

Parameters three doses two doses? o
n % n % n %

Total 13,589 33 27,597 67 41,186 100
Age groups (years)
Upto 24 36 0.26 464 1.68 500 1.21
25-34 180 1.32 1769 6.41 1949 4.73
35-44 807 5.94 4527 16.4 5334 12.95
45-54 1327 9.77 4692 17 6019 14.61
55-64 2502 | 18.41 5807 | 21.04 | 8309 | 20.17
65-74 5888 | 4333 | 6882 | 2494 | 12,770 | 31.01
75 and over 2849 | 2097 | 3456 | 1252 | 6305 | 15.31
Sex
Male 6538 | 48.11 | 12,639 | 458 | 19,177 | 46.56
Female 7051 | 51.89 | 14,958 | 54.2 | 22,009 | 53.44
Type of vaccine
BBIBP-CorV 8477 6238 | 17,270 | 62.58 | 25,747 | 62.51
Gam-COVID-Vac 1139 8.38 5022 18.2 6161 14.96
BNT162b2 944 6.95 4536 16.44 5480 13.31
ChAdOx1-nCoV-19 0 0 768 2.78 768 1.86
Mix-and-match 3,029 | 22.29 1 0 3030 7.36
Total person time
In days 315,033 1,179,279 1,494,312
In years 863.1 3,230.9 4094

2Second vaccine dose received at least three months before the beginning of the

study follow-up

Dordevic N. et al.

College Station, Texas, USA) were used for statistical analy-
ses. The frequencies of the COVID-19-related events were
expressed as incidence rates (IR). VE against all study out-
comes was determined based on the sex- and age-adjusted IR
ratio (IRR) among those vaccinated with either two or three
COVID-19 vaccine doses. Vaccine-preventable disease inci-
dence, the parameter that more directly presents an impact of
the vaccines on reducing infection, hospitalization, and ICU
admission, is a measure of the difference in the incidence of
any particular outcome between vaccinated and unvaccinated
populations, and was calculated according to Gessner and
Feikin [7]. The number needed to vaccinate, i.e., the number
of people or vaccine doses needed to prevent the investigated
outcomes, was calculated according to Tripepi et al. [8]. To
compare hazard distributions for the study outcomes follow-
ing vaccination with three versus only two doses, the Kaplan-
Meier method and a Logrank (Mantel-Cox) test were used. P
values of less than 0.05 were considered significant.

RESULTS

Demographic characteristics, type of vaccine received, and the
total length of follow up of all subjects involved in the study,
stratified according to the vaccination status, are presented in
Table 1. As subjects participating in the study were followed
for different lengths of time, a cumulative amount of time
(Total person time) was calculated as the sum of the total
time contributed by all subjects.

Table 2. The effectiveness of the third dose of COVID-19 vaccinea as compared to two vaccine dosesb in terms of SARS-CoV-2 infection, hospi-
talization due to COVID-19, and COVID-19-related ICU admission

1CU scmisson | thwee dosest two doses® | "RO6C) | VE(5% 1% NNV VPDI (95%
SARS-CoV-2 infection
Any type of vaccine 164 (190) / 1684 (521.2) | 0.394 (0.334;0.464) 60.6 (53.6; 66.6) 3 289.9 (248.7; 329)
BBIBP-CorV 139 (256)/ 1164 (577.7) | 0.494(0.413;0.591) 50.6 (40.9; 58.7) 4 265.7 (210.1; 321.4)
Gam-COVID-Vac 7 (154.5) / 299 (507.4) 0.335(0.159;0.707) |  66.5 (29.3; 84.1) 3 310.2 (182.7; 437.7)
BNT162b2 1(22.7) /180 (335.7) 0.074(0.011;0.510) |  92.6 (49.0; 98.9) 3 295.2 (227.9;362.7)
ChAdOx1-nCoV-19 0(ND)/ 41 (454.3) ND
Mix and match 17 (73.6) / 0 (0) ND

Hospitalization due to COVID-19
Any type of vaccine 8(9.3)/126(39) 0.154 (0.073; 0.235) 84.6 (67.5;92.7) 21 42.2 (34.8;59.7)
BBIBP-CorV 8(14.7) / 113 (56.1) 0.190 (0.090; 0.398) 81.0(60.2;91.0) 21 47.6 (35.6; 59.5)
Gam-COVID-Vac 0(0)/8(13.6) ND 74 13.6 (4.2; 23)
BNT162b2 0(0)/5(9.3) ND 108 9.3(1.2;17.5)
ChAdOx1-nCoV-19 0(ND)/0(0) ND
Mix and match 0(0) /0 (0) ND

COVID-19-related ICU admission
Any type of vaccine 0(0)/7(2.2) ND 455 2.2(0.6;3.8)
BBIBP-CorV 0(0)/6(3) ND 333 3.0 (0.6;5.4)
Gam-COVID-Vac 0(0)/0(0) ND
BNT162b2 0(0)/1(1.9 ND 526 1.9(1.8;5.5)
ChAdOx1-nCoV-19 0(ND)/0(0) ND
Mix and match 0(0)/0(0) ND

IR - crude incidence rate (per 1000 person-years); IRR - incidence rate ratio adjusted for age and sex; VE - vaccine effectiveness; NNV - number needed to vac-
cinate; VPDI - vaccine-preventable disease incidence (per 1000 person-years);
23rd vaccine dose received at any time during the study follow-up;

2nd vaccine dose received at least three months before the beginning of the study follow-up;
< heterologous prime-boost strategy applied;
NA - not applicable; ND - not determined (due to zero vaccinated or zero event count)
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The third dose of any vaccine, as compared to only two
doses, decreased the overall IRs of SARS-CoV-2 infection,
hospitalization due to COVID-19, and COVID-19-related
ICU admission. The frequencies of COVID-19-related study
outcomes in both cohorts (overall and per vaccine type), and
the measures of VE against SARS-CoV-2 infection and hos-
pitalization in subjects vaccinated with three doses, are pre-
sented in Table 2.

The complete absence of ICU admission among subjects
vaccinated with three doses of any vaccine, as well as hos-
pitalization among those who have received three doses of
Gam-COVID-Vac or BNT162b2, precluded VE estimation
against these outcomes. The VE of ChAdOx1-nCoV-19 could
not be assessed due to the lack of subjects receiving this type
of vaccine in three doses. Similarly, only one recipient of only
two doses received two different vaccine types, preventing as-
sessment of heterologous prime-boost strategy effectiveness.

Cumulative hazard functions comparing the incidence of
the study outcomes following vaccination with three versus
only two doses of any of the four available COVID-19 vac-
cines are presented in Figure 2. The hazard distributions for
SARS-CoV-2 infection and hospitalization due to COVID-19
were significantly different (x*(1) = 150.468, p < 0.0001 and
X*(1) = 21.404, p < 0.0001, respectively). The comparison
could not be made for ICU admission, due to the lack of this
event among subjects vaccinated with the third dose.

DISCUSSION

Our main finding is that the third dose of any of the four
investigated COVID-19 vaccines, as compared to the second
dose received at least three months prior, significantly reduces
the incidence of Delta variant SARS-CoV-2 infection, but
also the incidence of hospitalization due to COVID-19, and
COVID-19-related ICU admission. Our results support the
recommendation of administration of a booster dose in gen-
eral adult population to restore protection against COVID-19
and its complications.

In terms of infection, the highest VE of a third versus two
doses in our study reached almost 93% in those vaccinated
with BNT162b2, with as little as three subjects that needed
to be vaccinated with a booster dose of BNT162b2 or Gam-
COVID-Vac to prevent one case of COVID-19. To prevent
one hospitalization, a third dose of any of the COVID-19 vac-
cines investigated in our study had to be given to 21 subjects
fully vaccinated at least three months prior, and VE of the
booster reached almost 85%. On the other hand, rare admis-
sions to ICU after receiving two doses, and none in a third
dose group, precluded assessment of third dose VE and NNT.
In line with our findings, a retrospective cohort study from
Israel, comparing infection rates among nearly a million sub-
jects vaccinated with either two or three doses of BNT162b2
vaccine, reported third dose VE of 89.1% [9]. Another Israeli
study on almost 1 and a half million participants estimated VE
of three versus two BNT162b2 doses to be 93% for hospital
admission [10]. Similarly, a large study from United States,
conducted on almost half a million veterans, reported 84%
and 77% VE of three as compared to two doses of BNT162b2
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Figure 2. Cumulative hazard function comparing the incidence of
a) SARS-CoV-2 infection, b) hospitalization due to COVID-19, and ¢)
COVID-19-related Intensive Care Unit admission, following vaccina-
tion with three (green) versus only two (blue) doses of any of the four
available COVID-19 vaccines; the dashed vertical line indicates day
seven, when the analyses began

vaccine against symptomatic SARS-CoV-2 Delta strain infec-
tion and COVID-19-related hospitalization, respectively [11].
Among more than a million subjects from California, who
were vaccinated with either two or three doses of BNT162b2,
VE of a third dose reached 75% against infection and 70%
against hospital admission [12]. Again, study from United
States, conducted during Delta predominance across 10 states
and more than 250 hospitals, estimated BNT162b2 vaccine
third-dose effectiveness against hospitalization and ICU ad-
mission due to COVID-19, when compared to unvaccinated
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population, to reach 94% [13]. In the limited number of stud-
ies concerning the effectiveness of three versus two doses of
SARS-CoV-2 vaccines, the BNT162b2 vaccine, as the first one
approved by WHO, was clearly by far the most investigated
[9, 10, 13, 14, 15]. Yet, there are several other vaccines against
COVID-19 deployed worldwide [16], calling for the future
research to widen the scope, and include not only other inter-
nationally available vaccines, but also both available concepts
of vaccination - homologous and heterologous [17].

As for the BBIBP-CorV vaccine, while the large-scale ef-
fectiveness studies are lacking, strong SARS-CoV-2 specific
immunity after the third dose has been reported [18, 19, 20].
Similarly, it has been observed that a third dose of ChAdOx1-
nCov-19 boosts T-cell response and increases antibody titers
[21]. On the other hand, there were no available reports on
Gam-COVID-Vac vaccine boosting. In our study, consider-
able effectiveness of a booster dose of the same vaccine type
against of SARS-COV-2 infection was confirmed for three out
of four investigated vaccines. Namely, due to the specific dosing
regimen and the relatively short follow-up, our study did not
include subjects who had received three doses of ChAdOx1-
nCov-19. Also, we were unable to calculate third dose VE of
a mix-and-match prime-boost strategy, as the only subject in
the two-dose group who was vaccinated with different vaccine
types did not get infected with SARS-CoV-2. Nevertheless, it
is worth noting that among over 3000 subjects, whose third
dose of the vaccine differed from the previous two (mix and
match approach), only about 0.5% got COVID-19 during the
follow-up, and none were hospitalized or admitted to the ICU.
Our results correspond well to the previous reports showing
that the immunogenicity of a heterologous third dose boost was
as good as, or better than homologous [22-25], especially in
fighting against newer SARS-CoV-2 variants of concern [26].
However, after the third vaccine dose, the same level of protec-
tion was achieved in both the homologous and heterologous
COVID-19 vaccination regimens [27, 28].

The Omicron variant, first identified in South Africa in
November 2021 as highly transmissible, has become a globally
dominant strain. The Omicron has raised significant global
concern due to its large number of mutations, which may im-
pact the effectiveness of vaccines and therapeutics. According
to emerging real-world data, the VE of COVID-19 vaccines
against symptomatic infection due to Omicron is lower than
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CAXETAK

YBoa/Uwm Mokasano ce Aa je 3alITnTa Kojy Npy»a BaKkLMHa
npoTnB SARS-CoV-2 BpeMeHCKM orpaHmnyeHa.

Linrb oBe cTyamje 6o je pa ce npoLeHy epeKTUBHOCT YeTupu
pasnuuuTe BaKLMHe NPOTUB KoBrAa 19 nocne npumara Tpehe
pose. Mictpaxusame je cnposefeHo y Cpbujyi TOKOM AOMYHA-
unje penta BapujaHte SARS-CoV-2.

MeTtoge Nogauu 3a nepuog of 18. aBrycta o 1. okTo6pa 2021.
KopuwheHu cy 3a npoueHy cTone NHuMaeHunje nHdexumje
SARS-CoV-2, xocnuTanu3sauuje 36or KoBraa 19 v npujema y
jeanHnLy nHTeH3uBHe Here. CTyawja je obyxsatina 41.186 cy-
6jekaTta BaKLMHMCaHWX Ca HajMakbe fiBe [03€, Of Kojux je 13.589
npumuno u Tpehy fo3y. EeKTMBHOCT BaKLMHE je mpoLereHa
Ha OCHOBY OfjHOCa CTOMe MHLUMAEHLMje Noc/e BaKUMHaLuje ca
TPpW y OAHOCY Ha [iBe A03e.

DOI: https://doi.org/10.2298/SARH221217082D

Pesynratu Tpeha f03a CBMX MCNUTUBAHUX BaKLMHa CMatbina je
yyecTanoct v uidekuuje SARS-CoV-2 1 Tewkor obnnka 6onectu
KOj¥ 3axTeBa XoCnuTanv3aLmjy Win npujem y UHTEH3VBHY Hery.
Hajsehy edeKTrBHOCT MPOTHB UHEKLMje NoKa3ana je BaKLMHa
BNT162b62, a 3atum Gam-COVID-Vac v BBIBP-CorV. Tpeha fo3a
BaKL\He CMatblina je pu3rK of XocnuTanusayuje (ctona MHUKW-
aeHumje IR = 0 3a Gam-COVID-Vac v BBIBP-CorV) n npujema y
MHTEH3MBHY Hery (IR = 0 3a cBe BakLMHe). Pacnogena pusnka 3a
nHdekuujy SARS-CoV-2 1 xocnutanusauujy nocne BakuyHaumje
Ca TpW y OAHOCY Ha ABe A03€ 3HaYajHO Cy ce pa3nnKoBare.
3ak/byyak [lobujeHn pe3ynTaTi yKasyjy Ha TO fia [OAATHa,
Tpeha fJ03a UCNUTBaHMX BaKLMHa MojayaBa 3alUTUTY Of CBUX
UCTMINTUBAHVX NCXOfa.

KmbyuHe peun: kosug 19; epektBHOCT BakuuHe; BBIBP-CorV;
Gam-COVID-Vac; BNT162b2; ChAdOx1-nCoV-19
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SUMMARY

Introduction/Objective Based on the WHO Organization guidelines, the current gold standard to diag-
nose Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) is reverse transcription-quantitative
real-time polymerase chain reaction (RT-qPCR).

The objective of this study was to compare and analyze the detection performance of two different
authorized SARS-CoV-2 nucleic acid detection assays: the Abbott RealTime SARS-CoV-2 (ACOV) assay
and the BGI Real-Time Fluorescent RT-PCR (BGI) kit.

Methods Our study included 384 randomly selected nasopharyngeal and oropharyngeal swabs previ-
ously tested by the ACOV and subsequently tested by the BGI kit for detecting SARS-CoV-2. All patients
were adult individuals with symptoms of or suspected Coronavirus disease 2019 (COVID-19).

Results We found that the ACOV assay detected more cases of COVID-19 infection than the BGl assay. The
positive percent agreement was 98.3% (95% confidence intervals (95% Cl): 95.7-99.3%), while Cohen’s
Kappa coefficient was 0.86 (95% Cl: 0.80-0.91), indicating a strong level of agreement between these two
tests. The negative percent agreement was 85.1% (95% Cl: 78.3-90%), while 5.47% of cases were false
negative using the BGI test to detect SARS-CoV-2. The sensitivity of the BGI test compared to ACOV was
91.73% (95% Cl: 87.64-94.81%), and the specificity of the BGI test was 96.77% (95% Cl: 91.95-99.11%).
Conclusion The ACOV showed a bit better diagnostic performance, and due to possible false negative

results using the BGI test, we recommend complete testing with the ACOV test.
Keywords: COVID-19; diagnostic efficacy; PCR kits; real-time PCR; RNA isolation; SARS-CoV-2

INTRODUCTION

The first cases of pneumonia with an unknown
etiology were recorded in Wuhan, the capital
of China’s Hubei Province, at the beginning
of December 2019. The cause of severe acute
respiratory syndrome (SARS), a newly discov-
ered ribonucleic acid (RNA) beta-coronavirus
linked to the present severe acute respiratory
syndrome Coronavirus (SARS-CoV), was given
the name SARS-CoV-2 [1]. As of January 21,
2023, there were 673,035,039 confirmed cases
of SARS-CoV-2 infection worldwide, resulting
in 6,744,203 deaths [2].

The Republic of Serbia reported its first
COVID-19 case on March 6, 2020, and the
epidemic is still ongoing. The epidemiologi-
cal situation is favorable right now, with illness
incidence on the decline globally. The Ministry
of Health of the Republic of Serbia reports that
as of January 21, 2023, 12,065,603 people had
been tested in Serbia, of whom 2,464,509 had
confirmed cases, resulting in 17,647 deaths and
a mortality rate of 0.72% [2].

All data from this rapidly spreading
COVID-19 pandemic points to the signifi-
cance of an accurate molecular diagnosis of

coronavirus infection due to the prevalence of
coronavirus infection in the Republic of Serbia
as well as the worldwide epidemic. Laboratory
research is crucial for the epidemiology and ill-
ness features of an evolvable infectious disease
like SARS-CoV-2, as well as for its transmission
monitoring.

The molecular diagnosis of COVID-19 is
based on the specific and sensitive detection
of viral RNA. RT-qPCR is considered the gold
standard in the detection of the SARS-CoV-2
virus, and is based on the fact that genetic ma-
terial is first extracted from patient samples,
and then reverse transcriptase is used to create
a complementary deoxyribonucleic acid (DNA)
strand from the viral RNA [1, 3]. RT-qPCR can
detect several specific genes that encode viral
structural proteins, including the spike (S), en-
velope (E), membrane (M), and nucleocapsid
(N), plus eight accessory proteins, as well as
open reading frame-1 antibodies (ORF1ab),
which encode non-structural proteins (NSPs) —
enzymes [4, 5, 6]. Orflab polygen is a polypro-
tein region encoding 16 NSPs, NSP1-NSP16,
among which are RNA-dependent RNA poly-
merase (RdRp, NSP12) and 2’-O-ribose-meth-
yltransferase (2°-O-Mtase, NSP16) [5-8].
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Usually, five to six days after the onset of symptoms,
COVID-19 patients had increased viral loads in both their
upper and lower respiratory tracts [9, 10]. Researchers are
now attempting to build new methods for identifying novel
coronaviruses all around the world [11]. Currently, there
are roughly 400 commercially accessible genetic tests [12].

Guidelines regarding target genes for SARS-CoV-2 de-
tection vary worldwide. With the emergence of the SARS-
CoV-2 virus, the World Health Organization (WHO) rec-
ommended protocols targeting the E gene for screening
and the RdRp gene for confirmatory testing. As per the
Centers for Disease Control and Prevention (CDC) recom-
mendation, among the target genes of the developed SARS-
CoV-2 RT-qPCR test, the N gene is the most frequently
selected target gene except for ORF1a/b, while the S gene
is the least frequently selected target gene [13].

This investigation compared the results of the ACOV
and the BGI RT-PCR kit, two approved commercial SARS-
CoV-2 RNA virus detection assays, at various viral loads
to see if the choice of targeted genes affected the test’s
specificity. At that time, the reason for comparing two
different authorized tests for SARS-CoV-2 nucleic acid
detection was that the BGI test was more affordable than
the ACOV test.

METHODS
Study design and data analysis

We conducted a prospective study at the tertiary inpatient
healthcare facility in Novi Sad [University Clinical Center
of Vojvodina (UCCV)]. The Department for Infectious
Diseases, and the hospital units of UCCV all enrolled
patients as inpatients from October 17, 2022, through
October 22, 2022. All physicians and nurses engaged in
the trial had ten days of training on appropriate sample
handling and sampling techniques before the start of the
study [14].

During this time, 384 randomly selected specimens
were collected sequentially from adult participants in
this study with suspected COVID-19. From each patient,
one nasopharyngeal swab and one oropharyngeal swab
were collected and put into the same tube with 3 ml of
the viral transport medium (SANLI Medical Technology
Development Co., Liuyang, Hunan, China) with antifun-
gal and antibiotic supplements. Each patient provided one
nasopharyngeal and oropharyngeal swab (NOS) sample.
Transport of clinical samples from the sampling site to the

Stojcevi¢-Maletic J. et al.

UCCYV Virology Laboratory was carried out in a manual
refrigerator (from +2 to +8°C).

For RT-qPCR SARS-CoV-2 laboratory confirmation,
samples were kept refrigerated at 4°C and tested with
ACOV and BGI tests within twelve hours of collection. The
384 NOS samples were heat inactivated in a water bath at
56°C for 30 minutes before testing to lower the possibility
of accidental SARS-CoV-2 transmission to lab personnel
[14]. Each NOS specimen was utilized for both the ACOV
reference assay, which was performed first, and the BGI
test, which was performed second, for comparison. The
handling of biological samples suspected of containing
COVID-19 where the laboratory procedure has the poten-
tial to produce aerosols or droplets as a result of vortexing
was done according to WHO standards, utilizing a Class
II biological cabinet [14].

On September 30, 2022, the UCCV Ethics Committee
approved the study (Decision No. 00-166).

Test descriptions
Abbott Molecular RealTime SARS-CoV-2 assay

On the Abbott m2000 System (Abbott Molecular Inc.,
North Chicago, IL, USA), which consists of amplification
and detection equipment called the Abbott m2000rt and a
sample preparation unit called the Abbott m2000sp, ACOV
testing was performed according to the manufacturer’s in-
structions. On Abbott m2000sp equipment, viral RNA was
isolated utilizing the Abbott mSample Preparation Systems
DNA kit (Abbott Molecular Inc.). Automated extraction was
done using a specimen with an input volume of 500 pl viral
transport medium, and then extracts and reagents from the
amplification package (40 pl of each) were added automati-
cally for RT-qPCR amplification and detection. The struc-
tural N and the non-structural RdRp gene within the Orflab
domain (RdRp/Orflab) (NSP12) gene of the SARS-CoV-2
genome are the targets of the ACOV assay. (Table 1) [15].
To show that the sample preparation method was correctly
used with each specimen and control, every sample receives
internal control (IC) at the start of the process. Because the
two SARS-CoV-2-specific probes are marked with the same
fluorophore, fluorescein (FAM), and the IC-specific probe
is marked with another fluorophore, 2'-chloro-7'-phenyl-
1,4-dichloro-6-carboxyfluorescein, it is possible to detect
SARS-CoV-2 as well as IC-amplified products within the
same reaction (Table 1). The m2000rt system software ana-
lyzed the amplification curve and the result was reported as
detected or not detected. The sample was deemed positive if

Table 1. Description of the SARS-CoV-2 identification tests included in this research

Name of the RNA (template) Reacti Analytical Positivity
- eaction L 2
commercial Gene target Fluorophore | volume per each e Cycling time sensitivity cut-off
kit reaction tube (pl) H (LOD) (Ct value)
N . ;
ACOV FAM 40 40 3 hpurs 15 100 copies per <37
RdRP/Orf1ab minutes ml
BGI Orflab FAM 10 20 1 hour: 38 | 100 copies per <38
minutes ml

ACOV - Abbott real-time of SARS-CoV-2; BGI RT-PCR Kit — BGI Real-TIme Fluorescent RT-PCR Kit; FAM - fluorescein; RNA - ribonucleic acid;

LOD - limit of detection; Ct - the cycle threshold

DOI: https://doi.org/10.2298/SARH230201074S
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a signal was observed at the cycle threshold (Ct) < 37 for any
gene. A sample was deemed negative if the viral genes were
not amplified but the IC was. A specimen was considered
invalid if the IC was not amplified.

BGI Real-Time Fluorescent RT-PCR Kit

The BGI testing was performed as per the manufacturer’s
instructions. Viral RNA was isolated utilizing the Viral
DNA and RNA Extraction Kit (Xian Tianlong Science
and Technology Co., Ltd., Xi’an, Shaanxi, China) for the
Rotary Nucleic Acid Extraction System (GeneRotex 96L)
(Xi’an Tianlong Science and Technology Co.). As per the
manufacturer’s recommendations, isolated RNA extracts
(10 pl) have been aliquoted and put into an aliquoted RT-
PCR master mix (20 pl), along with the relevant controls.
According to the manufacturer’s instructions, amplifica-
tion was carried out utilizing the Gentier 96E quantitative
RT-PCR system (Xi’an Tianlong Science and Technology
Co.). To identify SARS-CoV-2 RNA in the FAM chan-
nel (Orflab gene) as well as a human specimen adequate
control in the hexachlorofluorescein channel (IC), the BGI
kit uses multiplex RT-qPCR. Each PCR run included an
IC (human actin), a positive control, and a negative con-
trol. IC was put in place to keep an eye on the laboratory’s
processes, which included the isolation of nucleic acids,
reverse transcription, and amplifying each reaction. The
specimen was deemed to be SARS-CoV-2 positive if the
FAM channel showed a sigmoidal amplification curve with
Ct values < 38. (Table 1). All samples should have positive
ICs and Ct values no greater than 35. The specimen was
considered negative if the IC was amplified but did not
replicate the viral genes. A valid no template (negative)
control should have a Ct value of “0” in the FAM channel
and no sigmoidal amplification curve. A specimen was
found invalid if the IC was not amplified.

Statistical analysis

For statistical analysis, data were collected and analyzed
using the IBM® SPSS Version 23.0 software (IBM Corp.,
Armonk, NY, USA). In total, 254 positive samples were
chosen to represent the whole range of observed Ct values
on the Abbott assay, spanning 3-29 cycles, to assess assay
efficiency at different virus concentrations.

Using ACOV as the reference test, the BGI assay’s posi-
tive percent agreement and 95% CI 95% were computed.
To assess the negative agreement, 124 additional negative
specimens were chosen. A 95% CI was also obtained for

Cohen’s Kappa of qualitative findings (identified or not iden-
tified) between the BGI and ACOYV tests. A moderate level
of agreement was characterized as values of Cohen’s Kappa
greater than 0.600, while values of 0.80-0.90 were inter-
preted as a strong agreement between the two assays [16].

RESULTS

In our investigation, 384 NOS samples — 254 (66.15%)
positive, 124 (32.29%) negative, and six (1.56%) invalid
- were initially tested with the ACOV for SARS-CoV-2
and then again using the BGI RT-PCR kit. All patients,
who were aged 17 to 93, were adults with symptoms or
suspected COVID-19. For positive samples, the average age
was 64.58 years, whereas, for negative samples, it was 55.36
years. In general, male samples produced the majority of
positive findings (55.9%), while female samples produced
the majority of negative results (61.3%). (Table 2).

Table 2. Patients demographics who were engaged

Abbott C, category agg\e/?;zg?s) Male (%) | Female (%) T:;;Lr; t(:;f
Positive 64.6 142 (55.9%) | 112 (44.1%) 254
Negative 554 48 (38.7%) | 76 (61.3%) 124
Invalid 67.2 2 (33.3%) 4 (66.7%) 6
Total no. of patients 192 192 384

Ct — the cycle threshold

“The data is presented as an absolute number (percentage) or mean

Table 3 shows the results of RT-PCR SARS-CoV-2
tests provided by BGI and ACOV. Both tests identified
the SARS-CoV-2 gene sequences in 233 (60.68%) speci-
mens; however, neither test found SARS-CoV-2 RNA in
120 (31.25%) of those specimens. Compared to ACOV, the
BGI test correctly identified 233/254 specimens that were
positive with SARS-CoV-2 target sequences and 120/124
negative samples, yielding a 93.4% (95% CI: 90.4-95.5%)
total percent concordance (Table 3). The Cohen’s Kappa
value was 0.86 (95% CI: 0.80-0.91), and the positive per-
centage concordance was 98.3% (95% CI: 95.7-99.3%)
(Table 3), indicating a strong level of agreement between
these two tests. The negative percentage concordance was
85.1% (95% CI: 78.3-90%).

The ACOV assay produced 254 (66.15%) positive re-
sults (Table 3). The median Ctvalue of concordantly posi-
tive specimens tested on the ACOV assay was 10.75 (95%
CI: 9.65-11.32), ranging from 3.31 to 27.30 with a standard
deviation of 5.73. According to the BGI test, the median
Ct value of the concordant specimens was 23.56 (95% CI:

Table 3. Proving SARS-CoV-2 ribonucleic acid by the ACOV and the BGI RT-PCR assays

BGI Total no. of Value of Kappa
ACOV % of agreement
Detected Not detected Invalid samples tested | ° ' %9 (95% Cl)

Detected 233 (60.68%) 21 (5.47%) 0 (0%) 254 (66.15%)
Not detected 4 (1.04%) 120 (31.25%) 0 (0%) 124 (32.29%)

5 934 0.86 (0.80-0.91)
Invalid 2(0.52%) 0 (0%) 4 (1.04%) 6 (1.56%)
Total no. of samples tested 239 (62.24%) 141 (36.72%) 4 (1.04%) 384 (100%)

ACOV - Abbott real-time of SARS-CoV-2; BGI RT-PCR Kit — BGI Real-TIme Fluorescent RT-PCR Kit; Cl - confidence intervals

aThe data is presented as an absolute number (percentage)
bInvalid defined as a sample that gave neither a positive nor a negative result
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21.79-24.22), ranging from 11.96 to 37.19, with a standard
deviation of 5.81.

Discordant findings were found in 27 (7.03%) of the
samples when tested with both tests (Table 3). Twenty-one
individuals (5.47%) that tested positive on ACOV but nega-
tive on the BGI test had a mean Ct value of 24.47 (95% CI:
24.22-24.74), ranging from 22.48 to 26.60, with a standard
deviation of 0.04. Five samples (2.15%) that tested positive
on the ACOV test, and had a Ct value ranging from 22.48
to 26.60 were positive on the BGI test with a median Ct
value of 35.05 (95% CI: 34.16-35.94), ranging from 33.91
to 36.87, with a standard deviation of 1.27. Our study found
six cases (1.56%), including two invalid samples, in which
samples examined using ACOV were negative despite being
positive obtained using the BGI test, having a mean Ct of
32.65 (95% CI: 29.50-36.83), ranging from 29.50 to 36.83,
and a standard deviation of 0.07. Four (1.04%) samples were
invalid on both the ACOV and the BGI kits. In total, 27
samples that yielded discordant SARS-CoV-2 results were
retested with ACOV and BGI tests within 24 hours of col-
lection. The same results were obtained. ACOV test results
were provided to patients as valid.

In comparison to the Abbott test, the BGI test has a sen-
sitivity of 91.73% (95% CI: 87.64-94.81%) and a specificity
0f 96.77% (95% CI: 91.95-99.11%).

The Ct values obtained from the ACOV assay and those
obtained from the BGI kit were compared using a t-test. The
ACOV assay Ct values were significantly lower (p < 0.001).
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o= :
o
—_—
T *
2
r
@ 20,00
£
1=
U e
T O
S
o
o
o
o
&
10.00-
T T
ACOV + / BGI + ACOV + / BGI -
n=233 n=21

Figure 1. Comparison of (Ct) values between specimens obtained us-
ing both assays [Abbott real-time of SARS-CoV-2 (ACOV) and BGlI Real-
TIme Fluorescent RT-PCR Kit (BGI)] with Ct values between specimens
identified with the ACOV assay only.

The values of Ct between samples detected by the
ACOV and BGI assays are shown in Figure 1 alongside
the Ct values between samples detected exclusively using
the ACOV test. To compare median Ct value differences,
the Mann-Whitney U-test was used. The Mann-Whitney
U-test was utilized to compare differences in median Ct
values. The Ct values detected only from the ACOV assay
were significantly higher (p < 0.001). Overall, the BGI as-
say compared to the ACOV test demonstrated no signifi-
cantly different performance characteristics.

‘ DOI: https://doi.org/10.2298/SARH230201074S
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DISCUSSION

The global epidemic is still ongoing. To rapidly test, care
for, and trace patients’ contacts for medical care, reliable,
precise, and prompt laboratory-supported pandemic
screening and management is essential.

Nucleic acid amplified assays (NAATSs) on airway
samples are the primary laboratory methods for detect-
ing SARS-CoV-2 infections [9]. A large number of NAATS
for SARS-CoV-2 are available because of the global need
for COVID-19 testing. The gold standard for SARS-CoV-2
molecular diagnostics is nucleic acid RT-qPCR [12]. The
target gene and the Ct threshold used to identify a positive
sample are two differences in SARS-CoV-2 detection that
are widely recognized and published in the literature. Some
techniques reach beyond 39 Ct, which indicates a very low
viral burden. In this study, the ACOV assay and the BGI
RT-PCR kit were compared for clinical performance [17].

We discovered that the ACOV test identifies more cases
of COVID-19 infection compared to the BGI test in our
comparative analysis. Additionally, we discovered that
there was a strong level of agreement between the ACOV
kit and the BGI assay [16]. Our results, which compare the
ACOV and BGI tests, are in agreement with the findings
reported by Harrington et al. [15], which found that ACOV
was more effective in identifying RNA gene sequences for
SARS-CoV-2 than the ID Now COVID-19 (IDNCOV)
test (Abbott). Between ACOV and IDNCOYV, there was a
75% positive agreement (95% CI: 67.74-80.67%) and a 99%
negative agreement (95% CI: 97.64-99.89%) [15]. According
to a study by Moore et al. [18], ACOV was more effective
in detecting RNA gene sequences for SARS-CoV-2 than
IDNCOV and a laboratory-developed CDC 2019-nCOV
RT-PCR (CDC COV) test [18]. Positive agreement varied
from 75.2% to 100%, with the ACOV and IDNCOV tests
showing the lowest positive agreement and the ACOV
and CDC COV tests showing the highest positive agree-
ment. From 92.4% (ACOV/CDC COV) to 100% (ACOV/
IDNCOV), there was negative agreement. Our results,
which compare the ACOV and BGI tests, differ from those
of Sisay et al. [19], who found that BGI performed less well
at identifying SARS-CoV-2 RNA gene sequences than the
TIB and DaAn assays. Using 279 COVID-19 suspicious peo-
ple, there was a significant agreement between the TIB and
BGI tests, resulting in a Kappa of 0.61 (95% CI: 0.49-0.72),
and a moderate agreement between the DaAn and BGI tests,
yielding a Kappa coefficient of 0.55 (95% CI: 0.44-0.67) [19].

In contrast with our findings, Altamimi et al. [20] show
a greater agreement of 0.97 (0.93-1) between BGI and the
commercial assays used in the research. With a positive
percentage agreement of 88.89% (95% CI: 83.4-94.3%),
Alcoba et al. and their concordance results with the posi-
tive case of BGI of SARS-CoV-2 in Australia have shown
significant diagnostic power in identifying SARS-CoV-2.
The primary distinction can be the length of the study and
the sampling of the presumptive cases [21].

When compared to Abbott, the BGI test’s sensitivity
and specificity are marginally lower than those of a study
employing the BGI kit conducted by Altamimi AM et al.
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[20], who reported sensitivity ranges of 100% (94-100%)
and specificity of 97% (83-99%). The number of viral ana-
lytes varies greatly depending on anatomical location and
infection stage. As the illness progresses, the viral load of
SARS-CoV-2 fluctuates significantly. Therefore, the biol-
ogy of the virus ultimately shapes our capacity to iden-
tify SARS-CoV-2. The sensitivity of tests for identifying
SARS-CoV-2 might depend on the time and location of
the sample as well as the assay’s technical performance
[22]. Furthermore, the performance of our assays was very
good. The IC is a powerful element of both of our assays.
The hydroxypyruvate reductase gene of the pumpkin plant,
Cucurbita pepo, provides the IC for the Abbott assay and is
given in an Armored RNA® particle dissolved with negative
human blood plasma. The identification of IC is important
in demonstrating the reliability of the sampling procedure.
The IC gene for the BGI assay has been selected to be the
human housekeeping gene - B-actin. To assess the effec-
tiveness of the extraction of RNA as well as identify pos-
sible inhibitors of PCR that will be added to the samples
prior to the extraction of RNA. Furthermore, it has been
demonstrated that inadequate nasopharyngeal sample col-
lection is one of the most frequent and likely sources of
false negative results and, consequently, of a late diagnosis.
This is an important aspect of the preanalytical phase that
significantly impacts NAAT findings [12].

Twenty-one samples (5.47%) that tested and retested
positive on ACOV but negative on the BGI test showed
a mean Ct of 24.47 (95% CI: 24.22-24.74), ranging from
22.48 to 26.60, with a standard deviation of 0.04, and
were consistent with lower viral loads. All samples were
a follow-up/control NOS of a patient that tested SARS-
CoV-2 positive 14 days earlier. A Ct indicates the number
of replicating cycles necessary to generate a fluorescent
signal. Lower values for Ct indicate larger viral RNA con-
centrations. A lower Ct value indicates a more favorable
result with a quick turnaround time and a PCR cycle that
may be more successful than all of the others, whereas a
greater Ct value suggests a requirement for more time and
resources. Eight discordant samples (of a total of 200 tested
for COVID-19) were not identified or yielded unclear find-
ings on the CDC COV test, yet they were found on the
ACOV test in a study by Moore et al. [18]. According to the
ACOV test, the mean Ct value of these samples was 27.73
(95% CI: 27.37-28.40). Almost all of the discrepant results
were found in specimens that had greater Ct values, that
is, that had lower virus quantities. [17, 18]. These results
indicate that the lower limit of detection (LOD) of the tests
varied. The official instructions to utilize ACOV specify a
LOD of 100 copies/ml for the ACOV test and 100 copies/
ml for the BGI assay.

According to literature data, the N gene being targeted
may be the most sensitive to SARS-CoV-2 identification
because it produces fewer sub-genomic N gene RNA
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messengers compared to other targets [21, 22]. The N gene
is known to have a broader detection window than other
gene targets. In addition to the findings of our investiga-
tion, those hypotheses were highly confirmed in a previ-
ously published study, which discovered that the N gene
targeted could increase the SARS-CoV-2 detection’s sen-
sitivity. This might be the reason why samples examined
with the BGI assay yielded fewer positive findings more
frequently false-negative results on the BGI test are most
likely because the ORF1ab gene is the target of the primers
and probe sequences used in this test. Our results imply
that the need for improvement should concentrate on the
quick adjustment of primer sets, the selection of cut-off
Ct values, and the emergence of novel variations. But a
“positive” PCR test does not always indicate the existence
of a living virus; rather, it only indicates the detection of
RNA from the virus.

The reduced input volumes utilized for the extraction
(200 pl) and amplification (10 pl) in comparison to the
extraction volumes of 500 pl and the amplification volumes
of 40 pl in the ACOV test might help to explain the negative
results acquired utilizing the BGI assay. The ACOV assay’s
targets of amplification and detection are simpler to attain;
however, the ACOV yielded more positive SARS-CoV-2
results, indicating that the same samples were misclassified
as false negatives when tested with the BGI kit [15].

CONCLUSION

In conclusion, we discovered that the ACOV test identi-
fies more cases of COVID-19 infection compared to the
BGI test. There was strong agreement between both the
ACOV and the BGI tests, with just 5.47% of SARS-CoV-2
detection cases producing false-negative results with the
BGI assay. We suggest complete testing using the ACOV
kit because the Abbott kit showed slightly better diagnostic
performance and because employing the BGI assay may
produce false-negative results.
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Nopehewe anjarHocTmuke edpukacHocTu Tectosa Abbott RealTime SARS-CoV-2 v BGI
Real-Time Fluorescent RT-PCR 3a RT-PCR oTKpuBatbe TELUKOr aKyTHOT pecnmMpaTopHor

CMHAPOMA KOPOHaBMUpPYC-2

Jenena CrojueBuh Manetnh'?, Mea bapjaktapoBuh'?, KatapuHa bauynos'?, Benubop Yabapkana'?, Bnagumup Cakau'?,

3opaH lojkoBuh'2

'"YHusep3uteT y HoBom Capy, MeguumHcku dakyntet, Hosu Cap, Cpbuja;

2YH1BEP3UTETCKI KNMHUYKM LieHTap BojsoauHe, Hosu Cag, Cpbuja

CAXETAK

YBoa/Uwnm Ha ocHoBy cmepHMua CBeTCKe 34paBCTBEHE Op-
raHv3aumje, TPeHYTHW 3N1aTHW CTaHAAPA 3@ AnjarHo3y TewwKor
aKyTHOT pecnupaTopHOr CMHAPOMa KOpoHaBupyc-2 (SARS-
-CoV-2) KBaHTUTATVBHa je peaKLmja flaHYaHe nonmmepase pe-
Bep3He TpaHcKpunuuje y peanHom BpemeHy (RT-gPCR).

Linrb oBe cTynmje 6110 je Aa ynopeam 1 aHanusmpa yumnHak ot-
KpriBara ABa pa3nvuymnta oBnawheHa Tecta 3a geteKkumjy Hy-
KnevHcke kucenuHe SARS-CoV-2: Abbott RealTime SARS-CoV-2
(ACOV) n BGl Real-Time Fluorescent RT-PCR (BGI).

Mertope Halwa ctyamja je ykibyunsana 384 HacymnyHo ofjabpa-
Ha Ha3odapuHreanHa n opodapuHreanHa bpvica Koja cy npet-
XOAHO TecTUpaHa of cTpaHe Tecta ACOV, a 3aTm TecTpaHa
nomohy Tecta BGI 3a oTKpmBame SARS-CoV-2. CBr 6onecHuLm
Cy oppacsie ocobe ca CMNTOMIMA UIIN CyMHbaMa Ha BUPYC KO-
poHa 2019 (kosug 19).

DOI: https://doi.org/10.2298/SARH230201074S

Pesyntatu OTkpnnu cmo aa je Tect ACOV geTeKkToBao BuLe
cnyyajeBa nHdeKumje KoBug 19 Hero TecT BGI. MNo3uTtrBaH npo-
LleHaT cnarakba 6uo je 98,3% [95% nHTepBany Noy3gaHoOCTy
(95% Cl): 95,7-99,3%], fokK je KoeHoB Kana koeduupmjeHT 6o
0,86 (95% CI: 0,80-0,91), WTO yKa3yje Ha YUBPCT HNBO CariacHo-
cTn n3mehy oBa ABa TecTa. HeratviBaH npoLeHaT carakba 61o je
85,1% (95% CI: 78,3-90%), BOK je 5,47% cryyajeBa 61510 NaxKHO
HeraTmBHO Kopuwwherem Tecta BGI 3a oTKpuBarbe SARS-CoV-2.
OceTmbuBocT Tecta BGl y nopehery ca Tectom ACOV 6una je
91,73% (95% Cl- 87,64-94,81%), a cneundunyHoct Tecta BG/ buna

je 96,77% (95% Cl: 91,95-99,11%).

3aKs/byvak AGOTOB TECT je MOKa3ao HeLLTO 60sbe AnjarHoOCTUYKe
nepdopmaHce, a 36or moryhmx naxHo HeraTMBHUX pe3ynTaTa
Kopuwherbem TecTa BGI, npenopyyyjemo KOMNIeTHO TecTrpa-
e Tectom ACOV.

KmbyuHe peun: koBug 19; gujarHoctnyka epukacHocT; PCR Te-
ctoBwu; real-time PCR; PHK nsonauuja; SARS-CoV-2
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The impact of the COVID-19 pandemic on the
treatment of emergency urological patients during
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SUMMARY

Introduction/Objective The COVID-19 pandemic affected the functioning of health care systems, includ-
ing emergency services worldwide. The aim of this study was to examine the impact of the pandemic
and lockdown on the care of urgent urological patients in daily practice.

Methods Data were retrospectively collected from patients urgently hospitalized at Emergency Depart-
ment of Clinic of Urology, University Clinical Center of Serbia, during the first three months of lockdown be-
tween March 15 and June 15, 2020, and compared to the same period in 2019. The collected data included
demographic and clinical characteristics, as well as treatment characteristics and treatment outcomes.
Results This study included 80 patients who were hospitalized during the 2020 lockdown and 68 patients
who were hospitalized in the same period in 2019. There was no difference in total number of hospitalized
patients, age and sex when comparing these two periods. Among patients with urinary tract infection,
the number of patients with urosepsis was significantly higher in 2020 (p = 0.028). The median time
from symptoms’ onset to hospitalization was significantly longer in patients who were hospitalized in
2020 (p = 0.049). No difference was found in duration of hospitalization and characteristics of treatment
between the two periods. The number of deaths was significantly higher in 2020 (p = 0.034).
Conclusion During lockdown in Serbia, patients sought emergency urology service significantly later.
Furthermore, a higher number of patients with urosepsis and a higher number of deaths among hospi-

talized patients were found during lockdown compared to the previous year.
Keywords: COVID-19; pandemic; lockdown; urological emergencies; urology

INTRODUCTION

Since the first case of pneumonia caused by
severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) was identified in Wuhan,
China, in December 2019, the disease has spread
around the world in a few months. On March 11,
2020, the World Health Organization declared
coronavirus disease 19 (COVID-19) a pandemic
[1]. From there on, the COVID-19 pandemic
has become a global challenge for health care
systems in terms of providing necessary treat-
ment to both COVID-19 and non-COVID-19
patients with adherence to epidemiological mea-
sures and strict separation of these pathways.
Given the limited capacity of health systems be-
ing faced with the growing demands in manage-
ment of COVID-19 patients, it was necessary to
adopt guidelines and prioritize the care of other
diseases and conditions [2, 3]. However, reorga-
nization of health systems with limited access
to health care, numerous lockdown restrictions
and other anti-pandemic measures parallel with
fear of getting COVID-19 infection, altogether
affected the number of emergency department
patient visits [4, 5]. The first case of COVID-19
in Serbia was reported on March 6, 2020 [6].

Soon after, a state of emergency was declared in
the country and lockdown was introduced on
March 15 [7, 8]. Implemented epidemiological
measures included restriction to free movement
affecting all persons, but especially those over
65 years old [7, 8]. Also, the functioning of the
health system has changed.

During lockdown, initial examination, tri-
age and testing for suspected COVID-19 pa-
tients were managed in primary care, while
most of secondary and tertiary institutions
were transformed into COVID-19 hospitals
[9, 10]. Consequently, in Belgrade, among five
emergency departments that were available for
urgent urological conditions in pre-pandemic
period, only the University Clinical Center of
Serbia (UCCS), Clinic of Urology, remained
open to take care of both urgent and elective
urological conditions of non-COVID patients
from the beginning of the pandemic until today.

Since the previously published studies re-
lated to the impact of COVID-19 on urologi-
cal practice have mainly focused on the elec-
tive treatment, data on hospital care of urgent
urological conditions during the COVID-19
pandemic are limited [2, 11, 12]. The findings
of previous studies indicated the impact of the
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COVID-19 pandemic on the care of patients with other
emergency conditions [13, 14].

Therefore, the aim of this study was to examine the
impact of the COVID-19 pandemic on routine work of
Emergency Department of the Clinic of Urology, UCCS,
Belgrade and treatment outcomes of hospitalized patients
during the first three months of lockdown in Serbia com-
pared to the same period in 2019.

METHODS

This was a single-center observational retrospective study
focused on evaluating the daily urologic practice during
the COVID-19 pandemic at the Emergency Department of
the Clinic of Urology, University Clinical Center of Serbia.
The data were retrospectively collected from electronic and
paper medical records of patients urgently hospitalized at
the Emergency Department during the first three months
of lockdown, between March 15 and June 15, 2020, as well
as from patients urgently hospitalized at the department
during the same period of 2019 [7, 8]. The collected data
included demographic and clinical characteristics, as well
as treatment characteristics and treatment outcomes. The
study has been approved by the Ethics Committee of the
University Clinical Center of Serbia (number 602/5).

At the time of diagnosis, all patient met criteria for ur-
gent hospital admission. Reasons for hospitalization were
urologic emergencies which required urgent care and were
categorized as the following: fever, hematuria, hydrone-
phrosis, azotemia, urological malignancy, urinary tract
calculosis, urinary tract infections, scrotal phlegmon, tes-
ticular torsion, priapism, urogenital trauma and urinary
retention. Noteworthy, one patient could have more than
one admitting diagnosis. Among patients with urinary
tract infection, those who met the criteria for urosepsis
represented the subgroup of special interest [15, 16].

Time from symptoms’ onset to hospitalization was de-
fined as a number of days between the date of the first
appearance of symptoms related to the disease which led
to hospitalization and the date of admission to hospital.
Treatment interventions performed during hospitalization
were categorized as the following: surgery (open or mini-
mally invasive / endoscopic), hemodialysis, blood transfu-
sion, transfer to intensive care unit, mechanical ventilation.
Treatment outcome was defined as cured or improvement,
or death for any reason. Duration of hospitalization was
defined as the time from hospital admission to discharge,
or death for any reason. During 2020, patients who were
hospitalized and suspected of COVID-19 infection later
on were tested by PCR and/or serological tests for the
presence of COVID-19 infection. Patients with confirmed
COVID-19 infection would be immediately transferred to
COVID-19 institution, and were not included in this study.

Statistics

We used the methods of descriptive and analytical statistics
for statistical analysis. The significance of the difference

‘ DOI: https://doi.org/10.2298/SARH221221077P
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for variables with normal distribution among groups of
patients was analyzed by the Student’s t-test for two in-
dependent samples, while the Mann-Whitney U-test was
used for variables without normal distribution. Differences
in frequency between subgroups of patients were analyzed
by the x* test or Fisher’s exact test. The value of p < 0.05
was considered statistically significant. We used IBM SPSS
Statistics for Windows, Version 20.0 (IBM Corp., Armonk,
NY, USA) for statistical analysis.

The study has been approved by the Ethics Committee
of the University Clinical Center of Serbia (decision num-
ber 602/5; date: December 31, 2021).

RESULTS

This observational study included 80 patients hospitalized
during the lockdown from March 15 to June 15, 2020, and
68 patients hospitalized in the same period of 2019. All the
patients met criteria for urgent hospital admission to the
Emergency Department of the Clinic of Urology, UCCS,
Belgrade.

Demographic and clinical characteristics at the time
of hospital admission are shown in Table 1. Most of the
patients in both groups were men. No significant differ-
ence in terms of age and sex was found between the two
observed periods. Moreover, there was no difference in
the total number of hospitalized patients when comparing
these two periods. Among patients who were hospitalized
with a diagnosis of urinary tract infection in 2020, the
number of patients with urosepsis was significantly high-
er (n = 10) compared to the same period in 2019 (n = 3)
(p =0.028) (Table 1). However, no significant differences
were observed in terms of other admitting diagnoses be-
tween the two periods. The median time from symptoms’
onset to hospitalization was significantly longer in patients
who were hospitalized in 2020 (4.5 days) compared to the
same period in 2019 (three days) (p = 0.049) (Table 1).

Characteristics of treatment and treatment outcomes are
shown in Table 2. The median duration of hospitalization
was seven days in 2020, and did not differ significantly
compared to 2019. Moreover, there was no significant dif-
ference in terms of the number and type of treatment inter-
ventions performed during hospitalization in two observed
periods. In assessing treatment outcome, the number of
deaths was significantly higher in 2020 (n = 10) compared
t0 2019 (n =2) (p = 0.034) (Table 2).

None of the hospitalized patients at the Department of
Emergency Urology had a confirmed COVID-19 infection
in the observed period in 2020.

DISCUSSION

The COVID-19 pandemic has disrupted functioning in
all spheres of society, including healthcare systems world-
wide. Hence, healthcare systems have suddenly faced the
demand of caring for an increasing number of COVID-19
patients, with numerous unknowns in the epidemiology,
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Table 1. Demographic and clinical characteristics of patients

the fear of infection with COVID-19 during visits

Characteristics 2019 2020 to healthcare facilities had an impact on the fre-
Number 68 80 0.324° quency of patient visits to emergency services [4,
Sex, n (%) 17]. By reviewing available literature, a decline in
Male 51 (75%) 50 (62.5%) 0.104° the number of patient visits to emergency urologi-
Female 17 (25%) 30(37.5%) cal services was reported in many countries during
b . . . .
Age (years), mean + SD 57.93+£19.056 | 60.88 + 17.469 0.328 the beglnnlng of the pandemlc. However, conflict-
g':;:" (fr':’n”;g mptoms'onset, | 3 (5_3q) 4.5 (0-30) 0.049¢ ing results were obtained considering emergency
Admitting diagnoses, n (%) urological hospitalizations and surgical treatments
Fever 23 (33.8%) 26 (32.5%) 0.865° [18’ 19, 20]' Lo
Hematuria 11(16.2%) 23 (28.7%) 0.070° In our study, the emergency hospitalized pa-
Hydronephrosis 28 (41.2%) 40 (50%) 0283 tients did not differ in sex and age when compar-
Azotemia 29 (42.6%) 33 (41.8%) 0.864° ing prepandemic and pandemic periods. Partly in
Urological malignancy 28 (41.2%) 37 (46.2%) 0535 line with ours are the results obtained in Portugal,
Calculosis 16 (23.5%) 19 (23.8%) 0.975° where no difference in age was observed, but fewer
Urinary tract infection 30(441%) | 30(375%) | o083 | women visited emergency urology services dur-
Urosepsis 3 (10%) 10 (33.3%) 0.028° ing the pandemic period compared to the previ-
Scrotal phlegmon 0 (0%) 1(1.2%) 1.000¢ ous year [19]. Similar findings were obtained in
Testicular torsion 2 (2.9%) 1(1.2%) 0.467¢ Turkey, with no difference in age between hospi-
Priapism 3 (4.4%) 1(1.2%) 0.237¢ talized patients in the Emergency General Surgery
Trauma 3 (4.4%) 3(3.8%) 0.839° Department and in the Burn Department during
Urinary retention 1 (1.5%) 5 (6.2%) 0.219¢ the first months of the pandemic [21, 22].
SD - standard deviation; When compared with prepandemic, during
2Pearson'’s x*test; . . .
bStudent’s t-test: the pandemic period our results showed a sig-
“Mann-Whitney U-test; nificantly longer time from symptoms’ onset to
dFisher’s exact test . .. ..
hospital admission. Similar results were reported
Table 2. Characteristics of treatment and outcomes in Brazilian study that included patients with ob-
Characteristics 2019 2020 . structive pyelonephritis in the pandemic period
23]. Our findings may be partly explained by the
Duration of hospitalization (days), 7 (1-55) 7 (1-55) | 0.622° [23] . 8 Y be partly exp Y
median (range) restricted free movement and reduced transpor-
Surgery, n (%) 38(55.9%) | 41 (51.2%) | 0573 tation during lockdown, but also by the patients’
Open 16 (42.1%) | 16 (39%) fear of getting infected in a healthcare facility [4].
Minimally invasive / endoscopic 21(55.3%) | 24 (58.5%) Moreover, the establishment of COVID clinics in
Both 1 (2.6%) 1(2.4%) 0.909° . health & for initial inati
Hemodialysis, n (%) 3(44%) | 8(10%) | 0196 | P ;lénsr}l’ catt Cat‘re Ce(;l ;rs o mitia exafmma 1(:in
Blood transfusion, n (%) 20(29.4%) | 31(39.2%) | 0.212° |  O''€ r& N p*_’tlenhs alnh the Com’er?wncoos\e[;gnl X
Transfer to intensive care unit, n (%) 6 (8.8%) 7(8.8%) | 0.987° ary afl tertiary . ca t. care centers mt.O -19
Mechanical ventilation, n (%) 0(0%) 225%) | 0.500° hospitals potentially influenced the time from the
Death. n (%) 2(2.9%) | 10(12.5%) | 0.034° symptoms’ onset to hospital admission [21].

2Mann-Whitney U test;
bPearson’s x> test;
<Fisher’s exact test

clinical presentation and treatment of the disease itself.
Consequently, all of it resulted in the redirection of re-
sources to the management of COVID-19 patients, thus
limiting the proper diagnostic workup and treatment of
other diseases.

In this study, we aimed to examine the impact of
the COVID-19 pandemic on the routine work of the
Emergency Department of the Clinic of Urology, UCCS,
Belgrade and treatment outcomes of hospitalized patients
during the first three months of lockdown in Serbia com-
pared to the same period in 2019.

In this study, we have found that number of emer-
gency hospitalizations increased by 17% in the pandemic
period, but the difference was not significant compared
to the prepandemic period. Movement restrictions dur-
ing lockdown, limited availability of health services, and

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):531-535

In this study we have found that established di-
agnoses for urgent admission did not significantly
differ between the two periods. However, among
patients with urinary tract infection we noticed a
significantly higher number of patients who met the
criteria for urosepsis in the pandemic period. A study con-
ducted in Brazil showed a significantly higher percentage
of patients with systemic inflammatory response syndrome
among patients with obstructive pyelonephritis in the pan-
demic period, which is comparable with our results [23]. A
recent study by Kaczmarek et al. [24] also showed increased
values of inflammatory parameters in patients with stones
treated at a urology emergency department during the pan-
demic period, which the authors potentially interpret as the
later coming of these patients to the emergency department.
Given the fact that prolonged time from symptoms’ onset to
receiving definitive treatment may lead to more complicated
course of urinary tract infection, it can explain the higher
number of patients with urosepsis found in our study.

Our findings show that duration of hospitalization was
similar when comparing the COVID and the pre-COVID
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period. Currently, the data from studies related to the
emergency urological service during the COVID-19 pan-
demic is limited. Studies published so far are mainly fo-
cused on data from emergency urological outpatient clinics
or on specific urological pathology [18, 19, 23]. In contrast
to our results, Silva et al. [23] showed a significantly longer
duration of hospitalization of patients treated for obstruc-
tive pyelonephritis in the pandemic period.

Moreover, inconsistent findings were reported in stud-
ies related to the emergency departments of other surgi-
cal branches even in the same country. Namely, one study
group from Turkey showed no difference in the duration of
hospitalization among patients who were hospitalized for
the treatment of burns in the prepandemic and pandemic
periods [22]. In contrast, another study group from the
same country found longer hospital stays in emergency
general surgery departments during pandemic period [21].

In our study, we found no significant difference in the
requirement for surgical treatment of hospitalized patients
between the two observed periods, both in terms of number
and types of surgery. Consistent with our results are the
findings of Cicerello et al. [18], who also did not notice a
difference in the need for both open and endourological
surgeries in the prepandemic and pandemic periods. In con-
trast, Madanelo et al. [19] reported an increase in the num-
ber of patients who required surgical urological treatment at
the beginning of the pandemic, even though the number of
visits to the emergency urological service were reduced. A
study conducted in the United Kingdom indicates constant
surgical treatment of urgent urological conditions during
the autumn peak of the pandemic, in contrast to the reduc-
tion recorded during the first spring lockdown in 2020 [25].

When analyzing treatment outcomes, we found a sig-
nificantly higher incidence of deaths among hospital-
ized patients during the first three months of lockdown.
Noteworthy is that none of the hospitalized patients at
the Department of Emergency Urology of the UCCS
had a confirmed COVID-19 infection. To the best of our
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YTuuaj naHgemmje kosnaa 19 Ha fieuerbe YPreHTHUX YPONoLWKUX 60N1ecHUKa TOKOM
KapaHTUHA — UCKYCTBO TepuujapHor LieHTpa y Cpbuju

Hebojwa Mpujosuh’, Besbko LWantprh'2, Ypow babuh'?, fanuua Cranuh?, Bparko CtaHkosuh', Jlyka KoBauesuh',

Mpeppar Hukmh'?

'YHuBep3uTeTCKN KNHUYKK LeHTap Cpbuje, KnuHuka 3a yponorujy, beorpag, Cpbuja;

2YHuBep3uTeT y beorpagy, MeanunHckn dakynter, Beorpag, Cpouja;

3YHUBEP3NTETCKM KAMHUYKY LeHTap Cpbuje, YpreHTHU LeHTap, KnuHuka 3a ypreHTHY xupyprujy, beorpag, Cpbuja

CAMETAK

Yeoa/Lum MNaHgemuja koBupa 19 nma ytuuaj Ha GyHKLMO-
HVCae 3PaBCTBEHMX CMCTEMA LUMPOM CBETA, YKibyuyjyhu n
ypreHTHe cny»<6e.

Linsb oBor pafia 610 je ncnuTrBatkbe yTULaja NaHAeMUje U Ka-
PaHTUHA Ha 36pUHbaBatbe YPreHTHYX YPOJIOWKNX 6onecHmKa
y CBaKOAHEBHOj NPaKCH.

MeTtope Mopauy cy NprKynIbeHN PETPOCNEKTVBHO of 6one-
CHMKa YPreHTHO XOCNuTanm3oBaHmx Ha Oferbetby ypreHTHe
yponoruje KnuHuke 3a yponorujy YHUBep3UTETCKOT KNMHUYKOT
ueHTpa Cpbuije, TOKOM MPBa TPY Mecella KapaHTWHa, n3mehy 15.
mapTta 1 15. jyHa 2020. rogrHe, 1 nopeheHu cy ca uCTUM nepuo-
oM Tokom 2019. roguHe. MprKyn/beHy nogauym cy obyxsatanu
nemorpadcke 1 KNMHUYKE KapaKTePUCTUKE, Kao U KapakTepu-
CTUKE NeYerba N UCXOLE Neyetba.

Pesyntatu OBa cTyAuja je ykibyuuna 80 6onecHuKa Koju cy
6VIM XOCMUTANN30BaHU TOKOM KapaHTuHa 2020. roariHe 1 68
6051eCHUKA KOjU Cy 61N XOCMUTANN30BaHU y UCTOM nepuogy
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2019. roguHe. Huemo younnu pasnvky y ykynHom 6pojy xo-
CMNUTaNN30BaHNX 6oNECHVKa, CTapOCTU 1 nony nopeaehn osa
nBa nepvioaa. Mehy 6onecHuLyma ca HOEKLjoM YprHapHOT
TpakTa, 6poj 6onecHvKa ca ypocencom je 61o 3HayajHo Behin y
2020. roguHu (p = 0,028). MpoceyHo Bpeme of, MoYeTKa CUMMTO-
Ma 10 XoCnuUTanu3aLuje 6uio je 3HauajHo Jyxe Kog 6onecHuKa
xocnutanusosaHux y 2020. roanHu (p = 0,049). Hucmo younnu
pa3nuKy y BYXUHW XOCNuUTanu3auuje 1 Kapaktepuctrikama ne-
yerba n3mehy oBa fiBa nepriopa. bpoj cMpTHKX 1cxopaa je 6mo
3HauajHo Behu y 2020. roauHu (p = 0,034).

3aKkspyuak Tokom KapaHTuHa y Cpbujn, 6onecH1Ly Cy e jaBrba-
NNy YPrEHTHY YPOJOLLKY CIy»0y 3HAaTHO KacHuje v yTBpheH
je Behu 6poj bonecHuKa ca ypocencom v Behu 6poj ympnuix
Mehy XocnuTan“3oBaHM 60N1eCHMLIMA Y OBHOCY Ha MPETXOAHY
TOAMHY.

KrbyuHe peun: koBug 19; naHaeMuja; KapaHTUH; ypreHTHa ypo-
noruja; yponoruja
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Can we distinguish conventional osteosarcoma
subtypes (osteoblastic and chondroblastic) based on
their magnetic resonnace signal intensities
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SUMMARY

Introduction/Objectives Osteosarcoma is the most common primary malignant bone tumor in adoles-
cents and young adults, with a tendency to produce variable amounts of osteoid, cartilage, and fibrous
matrices.

The objective of this study is to differentiate between osteosarcoma subtypes: osteoblastic and chon-
droblastic according to their magnetic resonance imaging (MRI) signal intensities and X-ray findings.
Methods We performed a retrospective analysis for 21 pathologically proven osteosarcoma subtypes:
osteoblastic (n = 14) and chondroblastic (n = 7). Conventional images of the bone of origin, periosteal
reactions, lytic and sclerotic features, the presence of calcification, and pathological fractures were inves-
tigated with X-rays. We measured the mean region of interest values for each lesion with MRI sequences.
Results Among the osteosarcoma lesions, 57% were localized at the knee. X-ray evaluations of the os-
teoblastic osteosarcomas revealed pure lytic lesions in 35.7%, and pure sclerotic lesions in 42.9% cases.
Chondroblastic osteosarcomas revealed pure lytic lesions in 14.3% and pure sclerotic lesions in 42.9%
cases. Due to variable osteoblastic, chondroblastic, and fibroblastic areas and proportions of the ossi-
fied matrix, osteosarcoma lesions have a heterogeneous MRI signal. However, no statistically significant
value was detected.

Conclusion According to our results, MRI signal characteristics and X-ray findings may not be able to
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distinguish osteosarcoma subtypes, so prospective studies with larger patient cohorts are needed.
Keywords: magnetic resonance imaging; osteosarcoma; subtype; region of interest

INTRODUCTION

Osteosarcoma (OS) is the most common pri-
mary malignant bone tumor in adolescents
and young adults, comprising 10% of solid
cancers in patients between 15 and 19 years
of age, with a tendency to produce variable
amounts of osteoid, cartilage, and fibrous ma-
trices. Although myeloma is the most common
primary bone tumor in adults, OS also shows a
second peak in adults in their 70s and 80s [1].
OS is classified according to the World Health
Organization, with conventional high-grade
central OS (HG-OS) as the most common
subtype, accounting for 75-80% of all cases
[2, 3]. Differentiating OS subtypes has clinical
importance because of the differences in their
prognosis and treatment [4].

Conventional OS are divided into three gen-
eral subtypes: osteoblastic, chondroblastic, and
fibroblastic. They all contain varying amounts
of all three cell types in their matrices [5].

Radiographic assessment still has an unprec-
edented value in the initial assessment of HG-
OS. The classic radiographic features include
aggressive lytic bone destruction, osteoblastic
matrix production, extraosseous soft tissue
extension, and periosteal reactions [6]. These
allow for a confident radiological diagnosis in
the majority of cases as Figure 1. Other rare

morphologic forms of conventional OS are gi-
ant cell-rich variants (numerous osteoclast-like
giant cells), epithelioid variants, osteoblasto-
ma-like variants, chondroblastoma-like vari-
ants, chondromyxoid fibroma-like OSs, clear
cell variants, and small cell variants. Although
few in numbers, there are still ongoing studies
about the differentiation of OS subtypes and
other primary bone tumor types based on the
radiological findings [7, 8, 9].

In this study, we aimed to radiologically
distinguish the osteoblastic type, which is the
most common type of conventional OS, from
the chondroblastic type, which is characterized
by chondroid-looking immature tissues next
to osteoid-forming areas, based upon X-ray
findings and localizations and the quantitative
values of intensity of the tumoral area detected
with MRI imaging.

METHODS

This retrospective study was approved by the
“Ethical Committee of the Faculty of Medicine,
our institution,” and is in compliance with
the Helsinki Declaration (ID:2022/0403).
Information on patients diagnosed with OS
between January 2015 and March 2021 was
retrieved from the database. Patients who



Osteosarcoma magnetic resonance signal intensities

Figure 1. Osteoblastic osteosarcoma: A — anteroposterior radiograph
shows a lytic sclerotic lesion of the distal femoral epiphysis-metaphysis
(arrow); B — coronal T2 fast spin echo magnetic resonance image, distal
femoral intramedullary tumor, and extraosseous extension (arrow);
C - axial T1 fast spin echo magnetic resonance image; three dots in-
dicate region of interest measurement sites; D — axial postcontrast T1
magnetic resonance image three region of interest marks placed in
the same location

were operated on in our hospital, who had a pathologi-
cally confirmed diagnosis of OS, and had MRI scans were
included in this study. Patients with secondary OS were not
included. MRI scans with inadequate assessment quality
as well as those that did not have fat-suppressed sequences
and without contrast enhancement were excluded. Patients
only diagnosed with osteoblastic or chondroblastic con-
ventional subtypes were included in our study.

Direct radiographs of all patients were viewed from the
picture archiving and communication system. Localization
of lesions, Codman’s and/or sunburst-type periosteal reac-
tions, lytic and sclerotic features, the presence of calcifi-
cation, and pathological fractures were investigated with
X-rays.

Magnetic resonance imaging and measurement
protocols

T1-weighted, T2-weighted, and contrast-enhanced T1-
weighted images were obtained. For the contrast-enhanced
studies, gadopentetate dimeglumine (0.1 mmol/kg body
weight) was administered, and T1-weighted sequences
with similar imaging parameters to the pre-contrast T1-
weighted images were obtained.

T1-weighted spin-echo images were taken from the 1.5
Tesla MR device [field of view (FOV) 16, section thickness
4 mm, repetition time (TR) 426, echo time (TE) min], and
T2 fast spin-echo images were taken from the 1.5 tesla MR
device (FOV 16, section thickness 4 mm, TR 1500, TE 45).

These variations of TR, slice thickness, and FOV were
changed depending on the number of slices and the size
of the masses.

Lesions were grouped as femoral, tibial, and other ac-
cording to their location in the bone. The diaphyseal, me-
taphyseal, and epiphyseal involvement sites in the bone
were also noted (Table 1).
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Table 1. Radiological findings of cases

Group-1 Group-2

Parameters (Osteoblastic) | (Chondroblastic) | p value
n=14 n=7
Age (years) 255+19.6 20.8+11.3 0.573
Male 4 (28.6%) 4 (57.1%)
0.346

Female 10 (71.4%) 3 (42.9%)
T1-ROI 636.3 +387.0 873.5+£610 0.288
T2-ROI 973.2£525.7 981.5+878.6 0.978
Contrast 1586.2+£945.7 | 1625.8 +1744.2 0.948
Localization
Femur 6 (42.9%) 3 (42.9%)
Tibia 3(21.4%) 3 (42.9%) 0.599
Other 5 (35.7%) 1(14.3%)
Only D 4 (28.5%) 2 (28.6%)
Only M 0 1(14.3%)
D+M 4 (28.5%) 2 (28.6%) 0.499
E+M 1(7.1%) 1(14.3%) :
E+M+D 0 1(14.3%)
Other localization 5 (35.6%) 1(14.3%)
Codman triangle 7 (%50) 2 (28.6%) 0.622
X-ray findings
Sclerosis 5 (35.7%) 3 (42.9%)
Pathological fracture 2 (14.2%) 2 (28.6%) 0395
Calcification 1(7.1%) 0 .
Lytic lesion 5(35.7%) 1(14.3%)
According to T1
Hyperintense 5(35.7%) 3(42.9%)
Hypointense 4 (28.6%) 3 (42.9%) 0.688
Isointense 2 (28.6%) - '
Heterogenous 3(21.4%) 1(14.3%)
According to T2
Hyperintense 1(78.6%) 4(57.1%) 0.299
Hypointense 3(21.4%) 3 (42.9%) :

ROI - region of interest; D — diaphysis; M — metaphysis; E — epiphysis

Region of interest (ROI) was placed in three different
areas of the tumors in enhanced sequences. While placing
ROJ, the areas with contrast enhancement were chosen and
care was given not to involve-enhancing areas showing
necrosis and cystic cavity. Then, the average ROI value
was calculated for each sequence (Table 1).

Statistical analysis

Statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 20.0. (IBM Corp., Armonk,
NY, USA). Normality testing was performed with the
Kolmogorov-Smirnov test. Normal distributions were
shown as mean + standard deviation, non-normal distri-
butions as median (interquartile range), and categorical
variables as numbers and percentages. Differences between
groups of numerical variables were evaluated with either
the Student’s t-test, or Mann-Whitney U-test according
to normality distribution. Comparisons of categorical
variables were performed using x?, Yatess correction, and
Fisher’s exact tests. The correlations between numerical
variables were tested by the Spearman correlation analysis.
Changes in cardiovascular magnetic resonance param-
eters were performed with paired sample t-tests, while
differences between groups were by repeated measures of
ANOVA analysis.
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RESULTS

We retrospectively analyzed 21 patients with OS between
2015 and 2021. Osteoblastic OS was detected in 14 patients
(66.6%). Chondroblastic OS was detected in seven patients
(66.6%). In nine patients (42.8%), lesions were localized at
the femur, and in six patients (28.5%) at the tibia. The sa-
crum was involved in three patients (14.2%), fibula in one
patient (4.7%), and extraskeletal in two patients (9.5%).

All but three patients underwent resection of the tumor
for diagnostic purposes. Patients were grouped according
to their pathological subtypes. We found no correlation
between X-ray findings and T1-ROI, T2-ROI, and their
contrasts (Table 1).

The studied OS lesions showed heterogeneous signal
patterns on different MRIs. Ossified matrices, although
in variable proportions, were present in all lesions. X-ray
evaluations of the osteoblastic OSs revealed pure lytic le-
sions in 35.7% and pure sclerotic lesions in 35.7%; other
X-ray findings involved pathological fracture and calcifica-
tions. X-ray evaluations of the chondroblastic OSs revealed
pure lytic lesions in 14.3% (Figure 2), pure sclerotic le-
sions in 42.9%, and pathological fractures in 28.6%. Of the
chondroblastic OS lesions, 85.8%were located in the long
bones. No statistically significant difference was detected
according to the involvement sites in the bone (Table 1).
There was no statistically significant difference in T1 and
T2 signal intensities and fat-suppressed contrast-enhanced
T1signal intensity between osteoblastic and chondroblastic
types (p = 0.288, p = 0.978, and p = 0.948, respectively).

DISCUSSION

In this study we evaluated the correlation of OS subtypes
with a pathological diagnosis with MR sequences con-
ducted on 21 patients, no correlation was found between
MR findings and OS subtypes.

Combining diagnostic imaging and a histopathologi-
cal examination for the detection of bone tumors is indis-
pensable [10]. Radiologically, OSs usually seem intense
relative to muscle on T1-weighted images while hyperin-
tense on T2-weighted images. Areas of low signal inten-
sity are common in both T1-weighted and T2-weighted
MR images and represent a mineralized matrix. In both
intraosseous and soft tissue components, central hemor-
rhage foci appear hypointense on T1-T2 images; necrosis
is hypointense on T1-weighted images and hyperintense
on T2-weighted images. Variable imaging characteristics
of rarer subtypes of OSs create diagnostic difficulties [11].
It may be possible with a combination of histopathologi-
cal and radiological features to diagnose OS subtypes and
manage appropriate treatment strategies, which have an
important role in the survival of patients.

Conventional radiography is the first imaging proce-
dure that provides a clue to the initial diagnosis, such as
the aggressiveness of the tumor and hence prognosis. It also
provides a differential diagnosis. Although the incidence of
sclerotic lesions was higher in chondroblastic OS compared

‘ DOI: https://doi.org/10.2298/SARH220920085G

Bozbeyoglu G. B and Yildirim A. N.T.

to osteoblastic sarcoma, this was not enough to produce
a statistically significant value. However, the incidence of
Iytic lesions was higher in the osteoblastic sarcoma group
compared to the chondroblastic OS group, but this did not
reach a statistically significant value, probably owing to oste-
oid and chondroblastic matrix content heterogenicity. Bone
lesions detected in radiography (the periosteal reaction, de-
fined as Codman’s triangle) were higher in osteoblastic OS,
although not enough to reach a statistically significant value.

Although MRI modality may be superior in the staging
of suspected or proven osteosarcomatous disease, as with
other intraosseous lesions, it is the radiographic features of
the tumor that are of primary importance in the generation
of a specific diagnosis.

Conventional OSs are usually presented as intramedul-
lary masses. Differentiating chondroblastic OS from other
conventional OS types has clinical importance because
of the differences in the prognosis [12]. Unfortunately,
chondroblastic OSs are associated with a poor response to
chemotherapy and display a high incidence of metastases.
As chondroblastic OS are chemoresistant, the effect of a
resection margin and the role of radical surgery is more
important compared to osteoblastic OS for treatment and
survival [13].

Due to the relatively low incidence of chondroblastic OS,
cases describing its diagnosis and treatment strategies are ex-
tremely rare. The diagnosis of chondroblastic OS was made
when the chondroid component involved at least 30% of the
lesion, which is not always easy to detect. Non-enhanced
T1-weighted magnetic resonance imaging (TIWI MRI) is
an important preoperative examination used to visualize
the intramedullary extent of malignant long bone tumors
(Figures 2 and 3). Early reports showed that MRIs, espe-
cially TIWI MRIs in patients with primary bone tumors,
were reliable for delineating lesion characteristics [14].
T1signal characteristics for the non-mineralized component
is isointense, and for the mineralized/ossified component,
it is hypointense. However, the T2 signal characteristics of
the non-mineralized component are hyperintense, and the
mineralized/ossified component is hypointense. No statisti-
cally significant difference was found between the T1 and
T2 signal characteristics for osteoblastic and chondroblas-
tic OSs. The potential additional value of Diffusion MRI
imaging is to provide in vivo functional tissue information
when it has been added to conventional MR to improve the
specificity of lesion characterization. It is well understood
that apparent diffusion coefficient (ADC) values reflect the
pathological content of the tissues and the diffusion of water
molecules in the extracellular space. Hence, it is expected in
malignant tumors that high cellularity, pleomorphism, and
hyperchromatism contribute to diffusion restriction [15, 16].

Diffusion-weighted (DW) MRI can be used to evaluate
chemotherapy response in OS.

An increase in ADC is expected in assessing adequate
treatment response [17]. Multiple studies have demon-
strated the ability of DWI to differentiate between good
and poor treatment responses in HG-OS. Wang et al. [17]
assessed chemotherapy responses with DWI between dif-
ferent histological subtypes of HG-OS, identifying that
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Figure 2. Chondroblastic osteosarcoma: A - lateral radiograph shows
Codman triangle (arrow); B - sagittal T1-weighted fast spin echo mag-
netic resonance image of the femur intramedullary tumor extension di-
aphysis to epiphysis; C — postcontrast T1-weighted magnetic resonance
imaging significant contrast enhancement; D - coronal T2-weighted
fast spin echo magnetic resonance imaging extramedullary extension

Figure 4. In osteoblastic osteosarcoma, the osteoid matrix is thin, re-
ticulated, and lacy (Hematoxylin eosin x 100)

tumor necrosis could be differentiated from a viable tumor
in fibroblastic and osteoblastic OS, but not in chondro-
blastic OS due to the inherently high ADC values of viable
chondroblastic tissue [18].

In their studies, Pekcevik et al. [19] reported that chon-
drosarcomas had the highest ADC values among malig-
nant bone tumors. Hayashida et al. [20] reported that there
was no significant difference between the ADC values of
solitary bone cysts, fibrous dysplasia, and chondrosarco-
mas with chondrosarcomas values lying in between the
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Figure 3. Chondroblastic osteosarcoma: A - axial T1-weighted fast
spin echo magnetic resonance image of the tibia showing a lobular
isointense morphology to the tumor (Stars); B — axial postcontrast T1-
weighed magnetic resonance imaging displaying significant contrast
enhancement; C - sagittal T1-weighted magnetic resonance imaging
showing a lobular hypointense intramedullary component; D - hy-
perintense lesion extending to the epiphysis at coronal T2 weighted
fast spin echo image

Figure 5. In chondroblastic osteosarcoma, the dominant component
(usually 80-90%) is the chondroid, which is usually hyaline, less often
myxoid cartilage matrix (Hematoxylin eosin x 100)

other two benign lesions. In another study, it was revealed
significantly higher minimum ADC values of chondroblas-
tic OS compared to other OS subtypes [8]. In our study,
we could not involve DW MRI and ADC values because
DW images (DWI) have only become standard after 2021.

Setiawati et al. [21] tried to analyze the histological sub-
types of OS with dynamic contrast-enhanced MRI in addi-
tion to ADC characteristics. They found that osteoblastic
OS had the highest value according to time intensity curve
analysis and chondroblastic type OS had the highest value
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according to ADC. They argued that in addition to deter-
mining the subtypes, the healing status of the disease and
treatment response can be evaluated with this study [21].

Conventional OSs contain varying proportions of osteo-
blastic, chondroblastic, and fibroblastic areas. OS is clas-
sified as subtypes according to the matrix and dominant
components. The variable histopathological structure of
OS subtypes complicates the diagnosis. In OS, cells display
marked pleomorphism and atypia. Neoplastic cells are in
close association with the osteoid or chondroblastic matrix.
In osteoblastic OS, the osteoid matrix is thin, reticulated,
and lacy, and it has a yellowing appearance (Figure 4). In
chondroblastic OS, the dominant component is usually the
chondroid tissue (Figure 5). Chondroid areas are usually
similar in grades 2-3 chondrosarcoma histology, and even
a small amount of neoplastic osteoid formation should
be present in chondroblastic OS. OS usually have mixed
histology. ROI values in our study failed to distinguish
between chondroblastic or osteoblastic types possibly due
to mixed histological heterogeneity.
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CONCLUSION
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Mo3Kemo u pa3nnKoBaTh KOHBEHLMOHAIHE NOATUNOBE OCTEOCAPKOMA
(octeobnacTMuHe u XoHAPOONACTUUHE) HA OCHOBY MHTEH3UTETA MarHeTHe

pesoHaHue

Ca6je N'ynunn bos6ejony', Ajuwe Hyp Tokcos Jungupum®

"Tpancka 6onHnua lostene, Mpod. ap Cynejman Janumn’, Oferberbe 3a pagnonorujy, Victaubyn, Typcka;
*Tpapcka 6onHuLa lo3Tene, Mpod. ap Cynejvan Janunk’, Onembetbe 3a natonorujy, Mctanbyn, Typcka

CAMETAK

YBoa/LUnm Octeocapkom je Hajuelwhv nprMapHy ManurHu
TYMOP KOCTUjy Ko ajonecLieHarta v Maagux ogpacnux, ca
TEHAEHLMjOM ia MPOM3BOAM Pa3nynTE KOIMYMHE OCcTeona,
XpcKaBuLe v GUbPO3HOr MaTpuKca.

Linm oBor nctpaxunBara je Aa ce Hanpasu pasnuka namehy
0CTEOCAPKOMCKMX MOATUMOBA, OCTEO6ACTUUYHMX U XOHLPO-
611acTNYHMX, HA OCHOBY Hana3a MarHetHe pe3oHaHue (MP) n
peHAreHcKor curHana.

Mertope PeTpocneKkTuBHa aHanu3a je ypaheHa 3a 21 natono-
WKW AOKa3aH MOATMMN OCTEOCAPKOMA: OCTEOONACTNYHY (n = 14)
1 XOHAPO6NACTUYHY (N = 7). PEHAFEHCKUM CHAMKOM Cy UCMUTaHa
yobuyajeHa KolUTaHa MopeKIa, NeprocTanHe peakLyje, UT1YKe
U CKNEepPOTHYHE KapaKTepUCTMKe, MPUCYCTBO Kanuudukauumje
1 NaToNOLWKKMX Nnpenoma. i3amepunu cmo cpeftbe BpeaHOCTM
0611acTn HTepecoBatba 3a CBaky Ne3ujy nomohy MPU cekBeHLie.
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Pesyntatu Mehy nesunjama octeocapkoma, 57% je 61no noka-
JIN30BaHO Ha KOMeHy. PeHAreHCKM nperneay octeo6nacTMyHmX
oCTeocapKoMma Cy OTKPUIM YnucTe nnTuyke nesmnjey 35,7% n
yuncTe cKnepoTuuHe nesuje y 42,9% cnyvajeBa. XoHapobna-
CTUYHUN OCTEOCAPKOMM Cy OTKPUIIN YNCTE IMTUYKE nesuje y
14,3% 1 uncTe cknepoTnyHe nesuje y 42,9% cnyyvajesa. 36or
NMPOMEHJbMBUX 0CTE0ONACTUYHIX, XOHAPOOAACTUYHUX 1 du-
6pobnacTyHKX Noapyyja 1 NPONopLja OKOLUTaNOr MaTPUKCa,
ne3uje octeocapkoma Umajy xeteporedu MP curtan. Mehytum,
Huje OTKpUBEHa CTaTUCTNYKM 3HaYajHa BPeJHOCT.

3aksbyyak [lpema Halwmm pe3yntaTuma, Kapaktepuctuke MPU
CUrHana n peHAreHCKI Hanasn moxpaa Hehe mohi aa pasnukyjy
MOATVMOBE OCTEOCaPKOMa, TaKo Aia Cy HEOMXO[HE MPOCMEKTUB-
He cTyamje ca Behmm rpynama 6onecHvika.

KmbyuHe peun: marHeTHa pe3oHaHLa; 0CTe0CapKOM; MOATHN;
0bnacTt nHTepecoBarba
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SUMMARY

Introduction/Objective Diabetes mellitus and its chronic complications impair quality of life (QoL) when
compared to the one of the general population.

The objective of this study was to determine the prevalence of > 14 unhealthy days per month among
the patients with diabetes in Serbia and to determine the association of the socio-demographic charac-
teristics and health characteristics with the total of > 14 unhealthy days.

Methods Serbian version of a generic self-administered questionnaire from Centers for Disease Control
and Prevention (CDC-HRQOL-4) was used for data collection in all three levels of care.

Results The study involved 4898 patients with diabetes, 2283 (46.6%) men and 2611 (53.4%) women.
Overall mean age was 57.3 + 12.2 years with over one fifth (23.2 %) were younger than 50 years. Mul-
tivariate logistic regression analyses indicated that age > 65 (OR:1.575, 95%Cl 1.100-2.256), being a
woman (OR: 1.287, 95% Cl 1.042-1.588), lower education (OR: 1.383, 95%Cl 1.091-1.754), felt depressed
> 14 days (OR: 3.689, 95% Cl 2.221-6.128), felt anxious > 14 days (OR: 1.749, 95% Cl 1.113-2.749), poor
sleep > 14 days (OR:2.161, 95%Cl 1.569-2.988), fair or poor self-rated health > 14 days (OR: 4.322, 95%ClI
3.474-5.376) were associated with unhealthy days > 14 days. The strongest negative association was
observed between limited physical activity > 14 days and a decrease in the QoL of people with diabetes
(OR: 22.176, 95%Cl 10.971-44.824).

Conclusion This study highlights association between impaired QoL in patients with diabetes and physi-
cal activity limitations. Limited physical activity is the factor with the greatest negative impact on the
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INTRODUCTION

Diabetes mellitus (DM) is a chronic, non-
communicable disease associated with micro
and macrovascular complications with a no-
table impact on health-related quality of life
(HRQoL). Diabetes affects general health and
wellbeing from various aspects including func-
tional disability and mortality. The epidemic
of obesity in the world contributes to the in-
crease in the number of patients with diabetes
mellitus which becomes an increasing global
health burden. According to 2021 International
Diabetes Federation atlas [1], the burden of the
disease keeps growing with some 537 million
people suffering from diabetes worldwide,
and the highest increase expected to be seen
in Africa (134%), followed by Middle East and
North Africa (87%) and South-East Asia (68%),
where currently 24 million, 73 million, and 90

million of inhabitants have diabetes, respec-
tively. Europe with its mere 61 million in 2021
and the estimated 13% increase to 69 million in
2045 seems tolerable; however, the long-term
complications and the unrecognized burden
of women with gestational diabetes and their
offspring is still unknown, since comprehen-
sive data are lacking. According to the latest
Institute of Public Health of Serbia “Dr Milan
Jovanovi¢ Batut” report [2], 12.4% of people in
Serbia have diabetes with 8.1% being aware of
it and receiving treatment, while others who
are unaware remain untreated. Diabetes is the
tifth leading cause of morbidity and mortality
in Serbia, with 90% of the patients having Type
2 diabetes (T2DM) and the majority are aged
40-59 years. Quality of life (QoL) and HRQoL
could be used to assess the impact of medical
conditions on patients’ life and as a useful mea-
sure for policy-making and economic setting
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[3, 4, 5]. Diabetes mellitus impairs the patients’ QoL.
Socio-demographic factors also have physical, and mental
health influence on HRQoL in patients with diabetes mel-
litus. Being a woman has been associated with lower QoL,
as women report a higher impact of diabetes on their daily
lives and are also influenced by lower educational level, du-
ration of symptoms, adherence with prescribed treatment
[4, 6-10]. Although global data might seem conflicting
[11], the consensus are needed on which aspects of HRQoL
should be measured in people with T2DM [11-14], while
depression is gaining traction [5, 9, 15, 16, 17].

The aim of this study was to determine the prevalence
of > 14 unhealthy days per month among the patients with
diabetes in Serbia treated in outpatient care in the health
care institutions in the public health care system. We also
aimed to determine the association of the socio-demo-
graphic characteristics and health characteristics with a
total of > 14 unhealthy days.

METHODS

The cross-sectional survey was conducted between January
2011 and December 2011. The 5500 questionnaires were
offered to patients with diabetes who reported in out-
patient healthcare settings in Serbia, during the investi-
gated period. Of the total number, 602 respondents did
not want or were unable to complete the questionnaire.
The study included 4898 patients with diabetes mellitus
from the urban and rural areas. Data was collected by
Centers for Disease Control and Prevention question-
naire (CDC-HRQoL-4). The questionnaire was modified
and translated into Serbian following the standard World
Health Organization method translated to Serbian and
previously published [18]. Participation in the research was
voluntary. Research aims were introduced to participants
both verbally and in written form. Anonymity, confiden-
tiality, and privacy of data were also explained in verbal
and written form, and all data were guaranteed to be used
only for research purposes. We considered that all of the
participants who filled out and returned the question-
naires after receiving all needed information gave their
consent for the research. The willing participants filled
out the questionnaire in the waiting room. All patients
who visited their physician in the outpatient healthcare
setting in Serbia were asked to participate in the study.
The participants who were illiterate, did not speak Serbian
fluently, or had mental or physical inability to understand
or fill in the questionnaire were excluded from the study.
The study was approved by the Ethical Committee of the
Clinical Center of Serbia (Nr 1856/21, December 16, 2010).
Informed consent was obtained from all subjects involved
in the study. Written informed consent has been obtained
from the patients to publish this paper.

The outcome variable in our study was “having > 14
unhealthy days in the past month” The CDC-HRQoL-4
questionnaire examines the total number of physically
unhealthy days, mentally unhealthy days, and days with
limitation in physical activity in the past 30 days. These
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numbers are added together in order to obtain the “un-
healthy days index” (UHD). UHD is commonly presented
as a binary variable (< 14 unhealthy days and > 14 un-
healthy days) [19, 20].

Categorical data were expressed as numbers (%).
Numerical variables (mentally, physically, activity limita-
tions, total unhealthy, pain limitation, feelings of depres-
sion, anxiety, poor sleep, and healthy days) were tested
for normality and were presented as mean, median (25th
and 75th percentile). Univariate logistic regression was
used, with > 14 total unhealthy days during the previous
30 days as dependent variables as previously suggested
[21]. Socio-demographic independent variables in logistic
regression were: age (three categories: < 45 years, 45-65
years, and > 65 years), education (lower - elementary, high
school, and higher - college), and place of residence (big
town, small town, and rural area). Among QoL indepen-
dent variables: self-rated health (fair and poor), mentally,
physically, activity limitations, total unhealthy days, pain
limitation, felt depressed, anxious, poor sleep, and healthy
days were used. Variables with p < 0.05 were included in
multivariate logistic regression. The level of significance
was set at 0.05. Statistical analysis was performed using
the IBM SPSS Statistics for Windows, Version 21.0 (IBM
Corp., Armonk, NY, USA).

RESULTS

Among 4898 patients with diabetes mellitus, 2283 (46.6%)
were men and 2611 (53.4%) were women. The mean age
was 57.3 £ 12.2 years. More than a fifth of participants
(23.2 %) were younger than 50 years. Most of them,
(71.5%) had lower education level and 28.5% had higher,
college or university education.

Among all the patients with diabetes, 2756 (56.8%) self-
reported their health as fair or poor. More than 14 un-
healthy days, during the previous 30 days, reported 44.9%
of patients (Table 1).

Table 1. Self-rated health and unhealthy days

Variables n (%)
Self-rated health (fair or poor) 2756 (56.8%)
> 14 mentally unhealthy days 751 (19)
> 14 physically unhealthy days 932(23.7)
> 14 total unhealthy days 1620 (44.9)
> 14 activity limitation days 726 (18.4)
> 14 days limited by pain 632 (15.8)
> 14 days felt depressed 776 (20.1)
> 14 days felt anxious 865 (22.6)
> 14 days had difficulty with sleep 1003 (26.2)
> 14 days felt healthy 1016 (29)

Means and medians of mentally, physically, activity
limitations days and >14 total unhealthy days were higher
for women older than 50 years and patients with lower
educations. There were 6.2 activity limitations days in men
vs. 6.7 in women. Days of activity limitations were doubled
in the group of 50 and more years of age (3.9 vs. 7.3). The
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Table 2. Mentally, physically, activity limitation and total unhealthy days by socio-demographic characteristics

Socio-demographic Mentally unhealthy days | Physically unhealthy days Total unhealthy days Activity limitation days
characteristics med med med med
mean mean 1 asth-75th) | MM | (25th-75th) | MM | (25th-75th) | MM | (25th-75th
Sex Men 6.5 4(0-10) 7.7 5(0-10) 12.2 10 (2-20) 6.2 3(0-10)
Women 7.6 5(0-10) 8.8 7 (2-15) 13.9 12 (3-25) 6.7 4 (0-10)
Age <50 5.1 3(0-8) 5.5 3(0-10) 9.4 6 (0-15) 3.9 0(0-5)
50 or more 7.7 5(0-10) 9.1 7 (2-15) 14.2 12 (4-25) 7.3 5(0-10)
. < 8 years 7.9 5(0-10) 9.3 7 (2-15) 14.3 14 (4-25) 7.5 5(0-10)
Education
> 8 years 52 2(0-10) 5.9 4(0-10) 10.0 7(0-17) 4.1 0(0-5)
Table 3. Pain limitation, felt depressed, anxious, had poor sleep and felt healthy days by sex, age, education
Socio-demographic | Pain limitation (days) | Felt depressed (days) | Felt anxious (days) | Had poor sleep (days) Felt healthy (days)
characteristics med med med med med
mean Mean | (25th-75th) | M@ | 25th-75th) | M€ | 25th-75th) | M€ | (25th-75th) | ME@" | (25th-75th)
Sex Men 5.6 2 (0-10) 6.9 5(0-10) 8.1 5(2-10) 8.9 7 (3-12) 9.6 7 (0-18)
Women 6.3 3(0-10) 8.2 5(1-10) 8.9 7 (2-10) 9.8 8 (3-15) 8.2 5(0-15)
Age <50 34 0 (0-5) 5.6 3(0-10) 6.7 5(0-10) 7.5 5(2-10) 11.8 10 (2-20)
Over 50 6.7 4 (0-10) 8.2 5(1-10) 9.1 7 (2-13) 9.9 8(3-15) 8 5(0-15)
Education lower 6.7 4(0-10) 8.4 5(1-10) 9.2 7 (2-14) 10 10 (3-15) 7.9 5(0-15)
higher 3.9 0 (0-5) 5.7 3(0-10) 6.8 5(1-10) 7.7 6 (2-10) 11.2 10 (2-20)

Table 4. Univariate logistic regression with > 14 total unhealthy days as the
dependent variable

95% Cl for

Variables p OR EXP(B)

Lower | Upper
Age <0.001
Age category 45-65 years <0.001 | 1.880 | 1.540 | 2.295
Age category > 65 years <0.001 | 3.539 | 2.830 | 4.425
Women <0.001 | 1.319 | 1.156 | 1.505
Education (lower) <0.001 | 2.138 | 1.837 | 2487
Duration of symptoms (months) <0.001 | 1.003 | 1.002 | 1.004
Therapy compliance 0.203 | 1.433 | 0.824 | 2.492
Place of residence 0.110
Small town 0.083 | 1.138 | 0.983 | 1.317
Rural area 0743 | 0965 | 0.777 | 1.197
Activity limitation > 14 days <0.001 |71.374 | 44.370 | 114.813
Pain limitation = 14 days <0.001 | 20.237 | 14.720 | 27.821
Felt depressed > 14 days <0.001 | 24.395|17.980 | 33.098
Felt anxious > 14 days <0.001 | 15.438|12.083 | 19.724
Poor sleep = 14 days <0.001 | 9.963 | 8.135 | 12.201
Fair poor self-rated health > 14 days | <0.001 | 9.201 | 7.857 | 10.776

persons with lower education level have 7.5 activity limi-
tations days, whereas patients with higher education level
were limited active 4.1 days (Table 2).

Means and medians of pain limitation, feelings of de-
pression, anxiety, had poor sleep days were higher for
women, older than 50 years and patients with lower edu-
cations. As much as 10 poor sleep days were in the group
with lower education level. The participants in the same
group have the greatest number of days that felt anxious
(9.2) or depressed (8.4) as well as days with limited activity
(6.7) caused by pain. Mean and median for felt healthy days
were higher in men, < 50 years, and with higher education
(Table 3).

Age, being a woman, being of lower education, dura-
tion of symptoms, activity and pain limitation, feelings of

‘ DOI: https://doi.org/10.2298/SARH211230080P

depression, anxiety, poor sleep, and poor self-rated health
were associated with > 14 unhealthy days in univariate
logistic regression (Table 4). Therapy compliance, place
of residence was not statistically significantly associated
with > 14 unhealthy days (Table 4).

Multivariate logistic regression analyses indicated that
age > 65 OR 1.575 (95 CI 1.100-2.256), being a woman
OR 1.287 (95%CI 1.042-1.588), lower education 1.383
(95%CI 1.091-1.754), felt depressed = 14 days OR 3.689
(95%CI 2.221-6.128), felt anxious > 14 days OR 1.749
(95%CI 1.113-2.749), poor sleep > 14 days OR 2.161
(95%CI 1.569-2.988), fair poor self-rated health > 14 days
OR 4.322 95% (95% CI 3.474-5.376) were associated with
unhealthy days > 14 days. The strongest negative associa-
tion was observed between limited physical activity > 14
days and unhealthy days > 14 days with OR 22.176 (95% CI
10.971-44.824) (Table 5, Figure 1).

DISCUSSION

There were a large number of studies that evaluated the
effect of diabetes on QoL, and most of them have shown
that socio-demographic characteristics such as being a
woman and being older are associated with lower QoL [4,
6,7,8,11, 17, 22-25]. Our results showed that older age
and lower education level were statistically significant with
fair and poor self-rated health and mentally, physically,
activity limitations, total unhealthy days, pain limitation,
felt depressed, anxious, and had poor sleep (> 14 days).
In our study women felt more anxious and had poor
sleep days. The participants in the group with < eight years
of education had 9.2 days in which they felt anxious and 8.4
days felt depressed. Depression, in turn, degrades overall
QoL in an interplay of lack of physical exercise, smoking,
unhealthy diet, stressful life events and cultural difference
in perception of illness [5, 7, 9, 10, 14-17]. Still, at least
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Table 5. Multivariate logistic regression with =14 total unhealthy days as

dependent variable.

has a significant negative impact on QoL, the key
variable with a negative impact on life quality was

Figure 1. Multivariate logistic regression with > 14 total unhealthy days as

depended variable

for women, the solution can be found within the women’s
heart programs and centers worldwide [26, 27, 28], while
the Serbian model [28] is currently the only one offer-
ing independent Clinics that actually encompass all four
levels of prevention - from primary to quaternary - that
can mitigate effects of diabetes in women of all ages and,
practically, covering all IDF-defined [1] forms of diabetes.

In our study, 26.2% of participants had more than 14
days with sleep difficulties. The participants in the group
with lower education had 10 days of poor sleep, while par-
ticipants with higher education levels had six days with
sleep deprivation. Patients older than 50 years had 10 days
with difficulties with sleep, but younger than 50 years had
five days with sleep impairment. Sleep deprivation in turn
leads to anxiety and consequent depression.

Among all the patients in our study, 23.7% had > 14
physically unhealthy days and 18.4% reported > 14 activity
limitation days. Therapy compliance, place of residence,
urban or rural, was not statistically significantly associated
with total unhealthy days.

Our participants could not have regular activity 6.7 days
in the past month due to pain, which is rather in accord
with findings of other authors [4, 5, 8, 29] as neuropathy
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Variables 0 opl s GkorOR activity limitations more than 14 days per month,
Lower | Upper | yith OR 22.17 (Figure 1).

Age 0.015 In support of our research is the fact that only
Age category 45-65 years 0436 | 1.134 | 0826 | 1.558 a few studies have addressed the magnitude of the
Age category > 65 years 0013 | 1.575 | 1100 | 2256 impact of individual factors on the QoL of patients
Sex (women) 0.019 | 1.287 | 1.042 | 1.588 with diabetes. Previous studies in the Serbian
Education (lower) 0.007 | 1.383 | 1.091 | 1.754 population investigated different aspects, confirm
Duration of symptoms (months) 0.065 1.002 1.000 1.003 HRQoL lowered in presence of angina, heart failure
Ac.ti"i‘ty.z 1'4 days <0001 | 22.176 | 10971 | 44.824 and retinopathy [6, 30], however, global consensus
Pain limitation = 14 days 0.094 1.537 0.930 2.539 is required on HRQoL [13’ 14, 16, 17]' Harnessing
Felt dep.reSSEd = 14 days <0001 | 3689 A 2221 | 6.128 power of new technologies in mitigating effects of
EZ'::‘;:S:;E:;ZS <0£;§1 ;172? 1;; ;;:: T2DM and motivating patients is sorely needed to
8 improve long-term outcomes of the most under-

Fair poor self-rated health 14 days | <0.001 | 4.322 | 3474 | 5376 .. .
served, as women are [16, 28], taking in consider-
ation their well-described low inclusion in clinical
trials and registries, requiring more detailed sex-
flom category 4568 years] T specific research [28] which will elucidate better
Fom eategory 2657 _°_ both the burden of disease and optimal prevention
Gonder femater] N management strategies both nationally in Serbia, as
Fueston fowe) - well as internationally with targeted research agenda

puratien ofsymptoms (meniher with alike-patient populations.

v VAVCMR“ ] The limitations of this study were the use of the
pam tmaten =t dere] I general instrument for assessing the QoL of the pa-
ret coprmssadEt e T tients with diabetes, lack of information regarding

Fe;::::p:: ::: _.____ the type of diabete§, dl'lration of diabe.tes., an.d th.e

i poor slfated bt 14 daye . presence of complications. Another limitation is
the cross-sectional design as it does not allow the

T3 5 10 20 4o 8o 160 30 edo establishment of the causal relationship between the

oREsEeh variables. The strength of the study is the number

of participants, and the place of recruitment, as it
allowed us to include the diverse population of pa-
tients with diabetes, and not only patients treated
in hospitals.

CONCLUSION

For many years, the reason for the impaired QoL of pa-
tients with diabetes has been insulin therapy and chronic
complications of diabetes. Thanks to the improved insulin
formulations and almost painless application, lower inci-
dence of macro- and micro-vascular complications due to
significantly improved glycemic control, limited physical
activity has become the factor with the greatest negative
impact on the QoL of patients with diabetes. In addition,
older age, lower educational level, particularly in women,
with a significant restriction on their daily activities con-
tributes to feelings of dissatisfaction and poor QoL in the
diabetic population. Health promotion and therapeutic
strategies including physical activity to increase indepen-
dence, self-esteem, and better QoL for the patient with
diabetes are needed.
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KBanuter »kuBota 60necHMKa ca AMjaGETECOM — OorpaHu4ere NOKPeT/bUBOCTU LUTETU

HajBuLLE }eHama

CHexaHa MonosuHa'?, 3opuua Tepauh-Lynuh3, Oywan Muynh?*s, JoaHa Togoposuh?, burbaHa Mapanug®s,

JeneHna Munwn-JlazoBuh’, JeneHa Bacunujesuh®, AHa MnageHosuh-Mapkosuh*®, Munolw bjenosuh>'
'YHuBep3uTeTCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a eHgokpuHonorujy, aujabetec n 6onectu metabonusma, beorpag, Cpbuja;
2YHneepauTet MprBpenHa akapemuja, DapmaueyTcku pakyntet, Hosu Cag, Cpbuja;

3YHueep3uTet y beorpagy, MegnunHcki dakyntet, MIHCTUTYT 3a counjanty meguumHy, beorpag, Cpbuja;

*YH1Bep3UTETCKM KNMHWYKM LieHTap Cpbuje, YpreHTHU LieHTap, KnuHuKa 3a ypreHTHY xupyprujy, beorpag, Cpbuja;

YHuBep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

YHnBep3uUTeTCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja;

’YHneep3uTeT y beorpagy, MeanunHcki Gakyntet, IHCTUTYT 3a Me[UUMHCKY CTaTUCTUKY U uHGopmaTuKy, beorpag, Cpbuja;
8YHMBeP3UTETCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a odptanmonorujy, beorpag, Cpbuja;

*YHnBep3UTETCKI KNUHUYKM LieHTap Cpbuje, LieHTap 3a pagronorujy 1 marHeTHy pe3oHaHLy, beorpag, Cpbuja;

YH1Bep3UTETCKM KNNHNYKN LeHTap Cpbuje, KnnHyka 3a gurectnsHy xvpyprujy, Onerbere 3a MUHUMANHO UHBa3NBHY XUPYPrijy ropr-er

AuUrecTnBHor TpakTa, beorpag, Cpbuja

CAMETAK

YBoa/Lum [lnjabetec MEANTYC U HEFOBE XPOHUYHE KOMMN-
KaLyje HapyLUuaBajy KBaIUTET XKMBOTa 6oNecHMLUMa.

Linsb oBor nctpaxuBatba je 6uno ogpehusarbe npeaneHue >
14 He3ApaBYIX AaHa MeceyHo Ko bonecHuKa ca anjabetecom y
Cp6uiju n oppehrBare coyrogeMmorpadcKux KapakTepucTrka
1 3[paBCTBEHMX KapaKTePUCTMKa ca YKYMHO > 14 He3fpaBuX
faHa.

Mertope 3a npuKynibarbe NofaTaka Ha CBa TP HYIBOA 3ApaB-
CTBeHe 3awwTuTe KopuwheHa je cpncka Bep3uja ynutHuKa LieH-
Tpa 3a KOHTposy 1 npeBeHumjy 6onectn (CDC-HRQOL-4).
Pesyntatu Ctyawja je obyxBaTuna 4898 bonecHuka ca avja-
6eTecom, o yera 2283 (46,6%) myLwKapaua 1 2611 (53,4%)
*eHa. lMpoceyHa cTapocT je 6una 57,3 + 12,2 roguHe ca BuLle
of jenHe netuHe (23,2%) mnahnx og 50 rogrHa. Myntusapu-
JAHTHOM NOrNCTMYKOM perpecrjoM NoKasaHo je Aa cy y3pact
> 65 (OR: 1,575, 95% CI 1,100-2,256), »keHcku non (OR: 1,287,
95% Cl 1,042-1,588), Huxe obpa3zoBare (OR: 1,383, 95%
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Cl,1,091-1,754), ocehaj penpecuje > 14 paHa (OR: 3,689, 95%
(C12,221-6,128), ocehaj aHKkcmo3HocTv > 14 gaHa (OR: 1,749, 95%
Cl1,113-2,749), now caH > 14 gaHa (OR: 2,161, 95% Cl 1,569-
2,988), cybjekTnBHM ocehaj ocpeaHEer Unu oLer 3apaBiba >
14 paHa (OR: 4,322, 95% Cl 3,474-5,376) 6unun GakTopu Koju cy
YAPY>KeHW Ca He3ApaBMM AaHUMA Y Tpajarby oA = 14 naHa. Hajja-
Ya HeraTVBHa YA py»eHOCT NoKa3aHa je u3mehy orpaHmyeHe opu-
31YKe aKTUBHOCTM = 14 JlaHa 1 CMatbetba KBaluTeTa XIBOTa KO/
6onecHvka ca gujabetecom (OR: 22,176, 95% Cl 10,971-44,824).
3aksbyuak Halle nctpaxusame yKkasyje Ha Be3y usmehy cHul-
XKEeHOr KBanuTeTa X1BOoTa Kof, bonecHrKa ca njabetecom un
orpaHuyeHe GpusnyKe akTrBHOCTM. OrpaHmyeHa GpusnyKa ak-
TUBHOCT je daKTop Hajseher HeraTMBHOT yTuLaja Ha KBAaNMTET
XKMBOTa, NOCEOHO KO CTapujuX, OHUX HUXer obpa3oBatba 1
XeHa ca finjabetecom.

Krbque peun: ,qmja6eTec MENUTYC; KBAJIUTET XKNBOTAa, HE3PaBu
OaHW, MNONHE pasnnke
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Factors’ analysis associated with adverse outcome of
the treatment of patients with invasive candidiasis

Svetlana Popovi¢, Vesna Begovi¢-Kupresanin

Military Medical Academy, Clinic for Infectious and Tropic Diseases, Belgrade, Serbia;
University of Defense, Faculty of Medicine, Military Medical Academy, Belgrade, Serbia

SUMMARY

Introduction/Objective Invasive candidiasis (IC) is the most common invasive fungal infection in hu-
mans. It manifests as candidemia, and can affect internal organs and lead to sepsis and septic shock. A
good knowledge of the factors that lead to the morbidity and mortality of these patients is necessary.
We aimed to investigate the factors associated with the unfavorable outcome of patients with IC treated
at our institution.

Methods The research was conducted at the Military Medical Academy in Belgrade, Serbia. The retro-
spective cohort study included 145 patients of both sexes, aged over 18, with a proven diagnosis of
IC. Demographics, comorbidities, use of therapeutic procedures, antibiotics, antifungal treatment and
outcome were compared between deceased and surviving patients with IC. The results were analyzed
using Student’s t-test, Mann-Whitney U test, multivariate statistical analysis.

Results The results showed that the predictors of death were diabetes mellitus (adjusted OR 6.886; Cl:
2.608-18.178; p = 0.000) and chemotherapy (adjusted OR 6.826; 95% Cl: 2.037-22.866; p = 0.002), which
increase the risk of death seven times compared to the basal risk and mechanical ventilation, which
increases the risk of death about three times (adjusted OR: 3.056; 95% Cl: 1.132-8.253; p = 0.012).
Conclusion Optimal treatment is necessary in terms of early detection and identification of the causative
agent of IC. In susceptible patients, such asimmunocompromised patients, appropriate treatment should
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be initiated as soon as possible.

Keywords: fungal infection; invasive candidiasis; diabetes mellitus; death

INTRODUCTION

Candida species are normal commensals of hu-
mans, residing in the gastrointestinal tract, the
female genital tract, and the anterior urethra.
However, these fungi can cause a severe and
life-threatening conditions, if Candida enters
the bloodstream [1].

Invasive candidiasis (IC) is an infection
caused by yeasts of the genus Candida that
can affect different internal organs, such as the
heart, brain, eyes, or bones and can lead to the
development of sepsis and/or septic shock. IC is
the most common fungal infection in hospitals,
accounting for more than 85% of all invasive
fungal infections in hospitals; approximately
45% of candidemia cases are treated in inten-
sive care units (ICUs) [2, 3]. In Europe, IC is
the fourth leading cause of nosocomial blood
infections, with mortality ranging from 42% to
70%, and more than half of patients are diag-
nosed with septic shock [4, 5].

Risk factors for IC include: more than four
days of ICU treatment, mechanical ventilation
(MV), APACHE > 20, surgical procedures, total
parenteral nutrition (TPN), renal and/or car-
diac failure, and aminoglycoside administra-
tion [3, 6, 7]. Recent studies have shown that
the number of patients with IC is increasing
in the group of young intravenous opiate us-
ers without other risk factors [8]. During the

COVID-19 pandemic, an increased number of
patients with IC was recorded as a result of the
administration of immunosuppressive and im-
munomodulatory drugs and prolonged treat-
ment in the ICU [9, 10].

IC is one of the causes of morbidity and
mortality in patients with HIV/AIDS immu-
nodeficiency, in individuals with solid organ
and stem cell transplants, in patients undergo-
ing chemotherapy (CHT), in persistent neu-
tropenia, in individuals with central venous
catheters (CVC), in dialysis patients, and in
patients receiving therapy with broad-spectrum
antibiotics [7, 11]. Other studies confirmed dia-
betes mellitus (DM) and immunosuppression
as significant risk factors for the occurrence of
IC and emphasized the importance of the pres-
ence of a CVC, prolonged use of glycopeptide
antibiotics, quinolones, and aminoglycosides
[12, 13], and gastrointestinal tract surgery and
prolonged ICU stay [4, 14].

The aim of this study was to analyze factors
associated with death in hospitalized patients
who were admitted with IC or developed it dur-
ing hospitalization.

METHODS

The study was designed as an observational,
retrospective cohort study of a random sample
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of 145 patients from the Military Medical Academy in
Belgrade (MMA), Serbia, hospitalized between 2008 and
2021. Patients were enrolled based on the following inclu-
sion criteria: hospitalization in one of the clinics of surgery
/ internal medicine or at the ICU of the MMA, aged over
18 years, both sexes, patients with a confirmed diagnosis
of IC - proven isolate of any fungal species of the genus
Candida in a blood culture or in sterile areas or tissues, or
patients with a probable diagnosis of IK - positive results
of radiological tests and markers of invasive fungal infec-
tion (Candida mannan). The BACT/ALERT" system (bio-
Mérieux, Marcy-I'Etoile, France) was used to isolate fungi
from blood cultures and peritoneal fluid. Microorganisms
were differentiated using the Matrix Assisted Laser
Desorption Ionization — Time of Mass Spectrometer and
Video Artificial Intelligence Technology. Serum samples
for Candida-specific antibodies and Candida-specific anti-
gen — mannan were analyzed by enzyme-linked immuno-
sorbent assay. All microbiological analyzes were performed
in the microbiology laboratory of the MMA. Exclusion cri-
teria were incomplete medical documentation, combined
invasive fungal infections with Candida and other fungi,
and late initiation of antifungal therapy. The study was
approved by the Ethics Committee of the MMA (resolu-
tion number 56/2019, date 06/24/2019) before initiation.

Data were obtained from the MMA's information sys-
tem. Primary study outcome was in-hospital mortality,
and secondary outcomes were relapse of IC (new diag-
nosis of IC within 30 days of initiation of treatment for
the first episode of disease) and occurrence of subsequent
complications in patients previously diagnosed with IC,
such as vital organ failure or surgical intervention. Putative
predictors of study outcomes were DM, previous surgery,
previous peritoneal or hemodialysis, TPN, administra-
tion of antibiotics for more than four days, administration
of more than three antibiotics, administration of a CVC,
invasive and noninvasive MV, corticosteroids, immunosup-
pressive therapy, biological therapy, CHT, radiotherapy;,
neutropenia, bacterial sepsis, solid organ transplantation,
and bone marrow transplantation, while confounding fac-
tors considered were: sex, age, body temperature, hospital
department where the patient was treated, comorbidities,
concomitant therapy, and the underlying disease that was
the reason for hospitalization.

The minimum sample size sufficient to find factors sig-
nificantly associated with mortality as a study outcome
was calculated based on the Schlesselman method. The
inputs for this calculation were: Probability of type 1 error
of 0.05, power of the study 0.8, incidence of the primary
outcome 20%, prevalence of DM as a risk factor of 62%,
and a meaningful adjusted odds ratio of two for the risk
factor. The minimum sample size sufficient for the inputs
was 66 patients per study group, for a total of 132 patients.

Data collected from the MMA information system were
first numerically coded, tabulated, and checked for errors.
Data were then described by measures of central tendency
and variability (for continuous data) or frequencies and rela-
tive numbers (percentages) (for categorical data). Normally
distributed continuous data were described by mean and
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standard deviation, and not-normally distributed data were
described by median and interquartile range. The effects of
putative predictors and confounders on the study results
were analyzed using multivariate binary logistic regression.
Before using this multivariate technique, we checked that
the assumptions were met (binary outcome, independence
of observations, no multicollinearity, no extreme outliers,
and sufficiently large sample). The quality of the regression
model was tested using the Hosmer-Lemeshow test, Cox &
Snell’s R-squared, and Nagelkerke’s R-squared. Results were
considered statistically significant if the probability of the
null hypothesis was 0.05. Survival curves were constructed
for significant categorical predictors, and the equality of
survival distributions for different levels of such predictors
was tested with the log-rank test. All calculations were per-
formed using the Statistical Package for the Social Sciences
(SPSS Inc., Chicago, IL, USA), version 18.0.

RESULTS

This study included 145 patients (70 men and 75 women)
with a mean age of 52.8 + 17.5 years who were hospital-
ized at MMA Belgrade between 2008 and 2021. In total, 60
patients (41.1%) died during hospitalization, 85 recovered
(58.2%), and only one patient (0.7%) had a relapse of IC.
Age, sex, length of hospital stay, and other characteristics
of the study sample related to the primary outcome are
shown in Table 1.

The association of independent and confounding vari-
ables with death during hospitalization was tested using
multivariate binary logistic regression. The model was built
using the backward conditional deletion method, starting
from a complete set of potential predictors and confounders:
DM, previous surgery, previous peritoneal or hemodialysis,
TPN, administration of antibiotics for more than four days,
administration of more than three antibiotics, administra-
tion of a CVC, invasive and noninvasive ventilation, corti-
costeroids, immunosuppressive therapy, biological therapy,
CHT, radiotherapy, neutropenia, bacterial sepsis, solid organ
transplantation, bone marrow transplantation, sex, age, body
temperature, hospital unit in which the patient was treated,
comorbidities, concomitant therapy, and the underlying dis-
ease that was the reason for hospitalization. The assumptions
of a binary outcome (death during hospitalization or not),
independence of observations, absence of multicollinearity,
absence of extreme outliers, and a sufficiently large sample
were all met. The linear relationship between the explana-
tory variables and the logit of the outcome was tested for all
continuous variables with the Box-Tidwell test, but none of
these variables was included in the final model. The final
binary logistic regression model included the variables listed
in Table 2, and fit the data satisfactorily: Hosmer-Lemeshow
test was 6.476 (df = 6, p = 0.372), Cox & Snell’s square was
0.180, and Nagelkerkes square was 0.244.

Survival curves for patients with and without DM
are shown in Figure 1. The logrank test (Mantel-Cox)
showed a significant difference in survival distributions:
x> =17.456, df = 1, p = 0.000.
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Table 1. Characteristics of the study sample; the data are presented as mean + SD; the differences among the groups were tested by Mann-
Whitney U test for continuous variables and by x? test (or Fisher’s exact test where appropriate) for categorical variables; p — probability of null

hypothesis

Variable Died (n = 60) Survived (n = 85) p
Age (years) 56.7+£17.6,56 [25] | 50.7 +£16.8,53[27] 0.042
Sex (m/f) 30/30 40/45 0.727
Length of stay (days) 55.2+66.2,37 [59] | 48.8+34.1,40[28] 0.224
Treatment in intensive care unit (yes/no) 15/45 21/64 0.968
Number of antibiotics administered 3.7+1.8,4[1] 3.8+1.7,4([2] 0.715
Length of antibiotic therapy (days) 46.5+52.6,30[47] | 40.1 +£28.3,30[31] 0.564
Length of antifungal therapy (days) 19.1+11.9,20[15] 19.3+14,17.5[6] 0.662
Time delay from diagnosis to antifungal therapy onset (hours) 22.6+46.9,17[24] | 18.6 +£24.8,24[24] 0.886
Time delay from symptoms to antifungal therapy onset (hours) 255+31.4,24[48] | 41.1 £97.8,24[48] 0.473
Day of death since hospitalization 55.1+62.5 -
Day of death since initiation of antimicrobial therapy 44.0+41.7 -
Full/reduced dose of antifungals 52/8 80/5 0.168
Wide spectrum antibiotic used (yes/no) 59/1 83/2 0.313
Urinary catheter (yes/no) 60/0 81/4 0.115
Place of isolation of the causative agent (blood / pleural punctate / abdominal fluid) 58/1/1 83/2/0 0.748
Antifungal prophylaxis (yes/no) 39/21 50/35 0.452
Intravenously immunoglobulins (yes/no) 60/0 85/0 E:Irl:?;tzg
Blood culture from central venous catheters / peripheral vein 30/27 45/36 0.857

Candida species 14 18

Candida albicans 18 40

Candida glabrata 7 1
Isolated Candida | Candida parapsylosis 17 22 .
type Candida kefiri 1 0

Candida lusitanie 0 2

Candida sake 0 1

Candida guillermondi 0 1
Candida antibodies measured (yes/no) 0/60 2/83 0.342
Mannan measured (yes/no) 0/60 1/84 0.586
Type of antimycotic prescribed (azole / echinocandin / amphotericin B / unknown) 48/6/1/5 76/8/0/1 0.334
Oral / parenteral / unknown route of administration of antimycotics 3/52/5 6/78/1 0.484
Invasive fungal infection proven/probable 60/0 84/1 1,000
Supportive therapy (yes/no) 5/55 2/83 0.126
Hemodialysis (yes/no) 8/52 5/80 0.122
Peritonitis (yes/no) 5/55 7/78 0.625
Sepsis (yes/no) 12/48 14/71 0.585
Solid organ transplantation (yes/no) 2/58 1/84 0.570
Bone marrow transplantation (yes/no) 4/56 10/75 0.398
Pancreatitis (yes/no) 4/56 8/77 0.761
COVID-19 (yes/no) 0/60 1/84 1,000
Diabetes mellitus (yes/no) 28/32 14/71 0.000
Mechanical ventilation (yes/no) 34/26 37/48 0.119

No 29 51
Therapy with Biological drugs 0 2
ES;T)?;?SI :ﬁe Immunosuppressant drug 13 1 0.319
immune system | Radiation therapy 2 1
Chemotherapy 16 20

Central venous catheter (yes/no) 39/21 62/23 0.306
;e(;\rt;atL\;inzorrs]cc)ztr};?;Zz/rs(r;w/ﬁ\r/]icri]g;tlir) diagnosis of fungal infection with delay of 13/8/18 27/16/19 0.945
Abdominal surgery (yes/no) 27/33 43/42 0.507
Neutropenia (yes/no) 15/45 18/67 0.589

DOI: https://doi.org/10.2298/SARH230804087P
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Table 2. Risk factors for death during hospitalization of patients with invasive

syndrome, DM, and malignant diseases, as well as in

candidiasis the elderly [16, 17]. IC caused by Candida glabrata
Risk factors Raw OR 3 Adjusted OR causes significant morbidity and mortality of 40—
(95% Cl) (95% Cl) o P
437 6,856 60%, mainly due to low sensitivity to the most com-
Diabetes mellitus (2064-9.539) | 0000 | (5508 18.17g) | ©-000 monly used azoles [18]. Indeed, it was reported that
1,696 3.056 Nakaseomyces glabrata (formerly Candida glabrata)
Mechanical ventilation : 0.120 . 0.028 . . 0 . . .
(0.871-3.305) (1.132-8.253) was isolated in 14% of patients with IC, with an av-
Chemotherapy o ;24%71 sy | 0403 ) 0367.82226 seg) | 0002 erage age of 55 years, z%nd what is more 51gf11f1cant,
(0.632-3.131) (2.037-22.866) 6% of isolates were resistant to echinocandins [19].
Radiotherapy 3517 0313 3.788 0322 Also, in a study in Turkey, results obtained from six
(0.306-40,489) (0.271-52.844) . ! .
5078 3004 different medical centers the presence of Candida
Immunosuppressants | 56 5933y | 0120 | 5 9g0.9770) | 00°4 |  glabrata was found to be the causative agent of IC
OR - odds ratio; Cl - confidence interval in ICUs in 10% ofpatlents [ZO]’

In our study, Candida glabrata was found to be
isolated in 11.6% of patients in the observed group
and in 1.17% of patients who recovered, which is

Diabetes in accordance with data from the literature. On the
10 o
mellitus basis of a multifactorial regression analysis adjusting
—yes

Cummulative Survival

0 100 200 300 400

Days

I+ yes-censored
~t+=no-censored

for other factors, Candida glabrata isolate had no
significance in the outcome of our patients.

In our hospital, DM was registered in 29% of pa-
tients with IC, which is a lower frequency compared
with data from other studies (62.5% and 50%) [21,
22]. Here, we have shown that there was a statisti-
cally significant difference in the outcome of patients
with IC in relation to the presence of DM. DM is an
independent factor that increased the risk of death
sevenfold. The mortality was 41.4%, consistent with
the results of other studies in which it ranged from

Figure 1. Survival curves for patients with and without diabetes mellitus

DISCUSSION

The prevalence of infection IC is increasing [1]. The use of
antineoplastic and immunosuppressive agents, broad-spec-
trum antibiotics, DM, neutropenia, and more aggressive
surgical procedures are potential risks for the increasing
number of IC patients worldwide [11, 13, 15].

Our study showed that there are three independent pre-
dictors of death in hospitalized patients with IC: DM and
CHT, which increase the risk of death almost sevenfold
compared to baseline risk, while MV increases the risk
of death threefold. Among other factors tested, age and
isolation of Candida glabrata and Candida parapsylosis
appeared to have a tendency to negatively affect hospital
mortality, but this was lost after adjustment for other fac-
tors in multivariate analysis.

Candida albicans remains the most common cause of
IC. In recent decades an increase in non-albicans candi-
demia has been observed. Candida glabrata is responsible
for 15-25% of invasive fungal infections and is second only
to Candida albicans in the United States and northwestern
Europe, and that predisposing factors include older age and
frequent use of medical devices [16]. Some authors em-
phasized the growing medical importance of Candida gla-
brata in the population of patients with immunodeficiency
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28% to 45% [23].

DM is a multifactorial, chronic metabolic disease
and is a major health problem worldwide. Patients
with DM often have other comorbidities that fur-
ther worsen the outcome of IC. In an analysis of
numerous studies on DM and IC, Rodrigues et al. [12]
showed the importance of DM as an independent factor
in the development of IC and the fatal outcome of these
patients. Numerous studies have shown an association
between Candida sp. infection and DM, related to oral,
vulvovaginal candidiasis or IC [18].

In patient with persistent candidemia, isolates respon-
sible for biofilm formation, including Candida albicans,
Candida tropicalis, and Candida glabrata were significantly
more common [18, 24]. Candida glabrata was more fre-
quent in DM patients (52.9% vs. 32%) than in patients
without DM and in infections originating from the abdo-
men, which is explained by the greater pathogenicity of
the pathogen [24]. A retrospective study in China showed
that candidiasis was the most common fungal infection
in the elderly patients with DM (46.8%) [17]. In patients
with DM and IC, treatment is even more difficult because
of reduced sensitivity to antifungal agents, up to 47% to
ketoconazole, while other authors show significant resis-
tance to five antifungal agents in diabetics [18].

Given the increasing resistance of Candida albicans [25]
to fluconazole and Candida glabrate, as well as to echi-
nocandins [19] found in a large percentage of DM pa-
tients, the treatment of these patients is difficult both in
terms of choice and dose of drugs used. In addition, the
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pharmacokinetics and pharmacodynamics of antifungal
drugs are impaired in patients with DM. The absorption
of the drug is poor, which is due to the structural alteration
of albumin and the decreased binding of the drug, which
increases the concentration of free drug in the serum. Due
to the damage of microcirculation and vascular perme-
ability, the penetration of the drug to the site of infection
is weak [18]. Adequate treatment is of great importance
for this group of patients.

Long-term MV in the ICU exposes patients to fungal
colonization and leads to candidemia. This is due to the
presence of medical devices (peripherals, cannulas, CVC,
urinary catheters, Hickman catheters, tubes, oxygen masks,
etc.), the use of broad-spectrum antibiotics and immu-
nosuppressive therapy. The association of TPN and MV
with candidemia increases mortality by up to 77% [26].
Chakraborti et al. [27] showed that there is a significant
increase in fungal colonization in endotracheal aspirates be-
tween the first and seventh day after intubation. New strate-
gies for the use of protective MV showed a lower incidence
of complications compared with the use of conventional
MV (8.7% vs. 14.7%), which should also lead to lung injury
reduction [28]. Also, increased colonization with Candida
glabrata during the use of MV, which tends to form biofilms
with the development of resistance to existing azoles, leads
to treatment failure and death [13, 16, 19]. Our results show
that in patients with IC MV was applied in 56.7% of cases
in the observed group and in 43.5% of cases in the control
group of surviving patients. Multivariate regression analysis
revealed that the use of MV in patients with IC was associ-
ated with three times higher risk of death or significantly
increased the probability of death. Our results are consistent
with the findings of other studies [22].

In our study, 44% of patients with IC received some type
of therapy affecting the immune system. In the observed
patient group, 26.67% received CHT, and in the survivor
group, 23.53% did. In our CHT-receiving patients, the risk
of death was seven times higher compared to patients with-
out CHT. Such a high risk of death can be explained by
the nonspecific effect of CHT on cells, the occurrence of
immunosuppression and the development of opportunis-
tic infections, among which Candida infections take the
first place. IC is very common in patients with malignant
diseases, has a high incidence of morbidity and mortality,
which significantly increases the cost of treatment.

CHT leads to disruption of epithelial barriers and alters
the host immune response, allowing the development of
IC. Following CHT, Candida sp. overgrowth occurs due to
decreased production of antimicrobial peptides by epithe-
lial cells or decreased levels of bacterial metabolites that
normally inhibit Candida albicans growth, as well as direct
effects of CHT on Candida albicans itself [29].

In our study, neutropenia as an independent factor did
not increase the probability of death in patients with IC,
there was no difference in the prevalence of neutropenia in
the deceased and survivor groups, which may be explained
by the lack of damage to the gastrointestinal barrier, insuf-
ficient degree of mucosal colonization, or colonization with
less virulent Candida strains.

‘ DOI: https://doi.org/10.2298/SARH230804087P
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Surgical intervention in the upper abdomen was re-
corded in 48.27% of our patients and did not affect the
outcome, while other authors presented this intervention
as a risk factor for the occurrence and outcome of IC due
to increased antibiotic consumption, secondary infections,
and the use of MV [14].

Among the other comorbidities, sepsis, peritonitis, and
pancreatitis did not affect the outcome of patients with
IC. Solid organs transplantation, bone marrow transplan-
tation, use of hemodialysis, presence of urinary catheter,
and placed CVC were not significant for death outcome
of patients with IC.

The presence and extraction of CVC 24 hours or more
after the diagnosis of IC was not a risk factor for the un-
favorable outcome of our patients, while previous studies
describe CVC as an independent risk factor [13]. The results
of recent studies suggest that CVC is a significant predictor
of candidemia in internal medicine departments with prior
use of cephalosporins and inadequate body weight. Poissy et
al. [7] show that CVC is still a risk factor for candidemia in
all patients and an independent risk factor for candidemia
in non-ICU patients received glycopeptides and TPN.

A broad-spectrum antibiotic was used equally fre-
quently in both groups and the average number of an-
tibiotics was used in patients with IC in the observation
and control groups. Poissy et al. [7] described the use of
multiple antibiotics as a risk factor for death, which was
not demonstrated in our results. Considering the dura-
tion of antifungal use in the studied groups, there was no
statistical significance in relation to the outcome.

In our study, the length of hospital stay did not signifi-
cantly affect the outcome of death, as the studied and con-
trol groups did not differ significantly on this parameter,
as did ICU treatment. One meta-analysis has shown that
ICU stay is a significant risk factor for the occurrence of
IC and death [4].

Our study has several limitations. First, the sample size
was limited, so the study may not be sufficiently powered
to identify other putative factors because of the low preva-
lence in this population. Second, this was a unicenter study,
so some local practices not captured by the study data may
have influenced the outcome and amplified or neutralized
the effects of some true predictors.

CONCLUSION

In conclusion, patients with DM or patients receiving CHT,
especially if mechanically ventilated, are several times at a
greater risk of dying in the hospital and therefore require
special attention and timely administration of appropriate
antifungal and other supportive measures.
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AHanu3sa dpaKkTopa yapyKeHUX ca HeNnoBO/bLHUM UCXOAO0M leuetba 6oNecHMKa ca

MHBAa3MBHOM KaHAWUAMja30M

CeetnaHa Monosuh'?, BecHa beroBuh-KynpeLwaHnH'>

'BojHOMeMLMHCKa akafemuja, KnuHmKa 3a nHdeKTIBHe 1 Tponcke bonectw, beorpag, Cpbuja;
2YHuBep3nTeT oabpaHe, MeanumHckm Gpakyntet, BojHomeauumHcKa akagemuja, beorpag, Cpbuja

CAMXETAK

YBop/Uwm HBa3usHa KaHauawnjasa (MK) Hajuewha je nHBa-
31BHa MbMBMYHA UHOEKLMja Ko jbyan. MaHudecTyje ce Kao
KaHauaemuja, a MoXe 3aXBaTuTL YHYTpaLltbe opraHe v JOBECTM
[0 Cence 1 CENTUYHOT LWoKa. HeonxoaHo je fo6po no3HaBame
dakTopa Koju foBoAe A0 MOPOMANTETA 1 MOPTAIMTETA OBUX
60necHuKa.

Linmb papa je 6uo fa nctpaxnmo dakTope rnoBesaHe ca HeMo-
BOJbHUM 1CXOA0OM Jieyera bonecHuKa ca /K y Hawoj yctaHoBw.
Metope /icTpaxumBatbe je cnpoBefeHo Ha BojHoMeaMLUMHCKOj
akapemmju y beorpagy, y Cpbuju. PeTpocneKTMBHOM KOXOPTHOM
cTyamjom obyxsaheHo je 145 6onecHuka oba nona, CTapocTi
npeko 18 roanHa, ca fjokazaHom aujarHo3om VK. lemorpaduija,
KoMOop61aMTETY, MPIMEHa TepanujcK1xX NpoLeaypa, aHTnoro-
TULW, aHTUOYHTaNHU TPeTMaH 1 ucxog ynopehenu cy namebhy
YMPAVX 1 npexxmBennx 6onecHuKa ca UK. 3a aHanusy pesyntata

DOI: https://doi.org/10.2298/SARH230804087P

Kopuwhenu cy CTygeHToB T-TecT, MaH-ButHujes U test, mynTu-
BapujaHTHa CTaTUCTMYKa aHanm3a.

Pe3yntaTtu [loka3aHo je ga cy npeamKTopy CMPTHOT UCXOAa
Aujabetec menutyc (kopurosaHu OR 6,886; Cl: 2,608-18,178; p
=0,000) 1 xemoTepanuja (kopurosaHu OR 6,826; 95% CI: 2,037-
22,866; p = 0,002), koju noBehaBajy pu3uK 3a CMPTHU NCXOL,
cefam nyTa y nopehemy ca 6asanHumM prsnKom, U MeXaHUYKa
BEHTMMaLMja, Koja moBehaBa pu3KK 3a CMPTHM UCXOA OKO TpU
nyTa (kopurosaHu OR: 3,056; 95% Cl: 1,132-8,253; p = 0,012).
3akspyyak HeonxofaH je onTvmanaH TpeTmMaH y CMUCiy pa-
HOr oTKprBaha 1 naeHTuduKaumje yapouruka VK. Kog oce-
T/bMBUX BONECHUKA, Kao WTO Cy 6oNecHUUM ca 0cnab/beHum
VUMyHUTETOM, ofroBapajyhu TpetmaH Tpeba 3anoyetu WTo je
npe moryhe.

KmbyuHe peun: ribyBMYHa MHOEKLM]a; MHBa3MBHA KaHAML03a;
Avjabetec MennTyc; cMpT
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SUMMARY

Introduction/Objective Rib fractures are common in blunt chest trauma (BCT), and when they are as-
sociated with pleural complications (PC) - pneumothorax, hemothorax and hemopneumothorax - the
treatment of these patients is prolonged and difficult. Without the ability to predict PC after rib fractures
in BCT, most doctors are forced to initially treat these patients through observation and conservative
treatment.

The goal of this research is to determine which of the investigated biomarkers of inflammation - fibrino-
gen, interleukin-6 (IL-6), and C-reactive protein (CRP) - are significantly associated with the occurrence
of PC after rib fracture in BCT, and whether they can be used in stratifying patients for hospitalization
and further treatment.

Methods The prospective study included 90 patients with rib fractures caused by BCT. The test group
comprised 45 patients with rib fractures and the presence of PC, and the control group consisted of 45
patients with rib fractures without PC. Blood sampling was performed on admission, on the second, third,
and fifth day after the injury, and PC were monitored until the seventh day after the injury.

Results Serum values of IL-6 on the second day and fibrinogen and CRP on the second and third day after
injury were statistically significantly higher in patients with PC, and IL-6 showed a good discriminative
ability in assessing the occurrence of PC on the second day after a rib fracture in BCT.

Conclusion The investigated biomarkers of inflammation - fibrinogen, IL-6, and CRP - can be used as
predictors of PC after rib fracture in BCT, and their application can significantly replace clinical observation.

Keywords: blunt chest trauma; rib fractures; pleural complications; fibrinogen; IL-6; CRP

INTRODUCTION

Chest trauma is one of the leading causes of
morbidity and mortality in all age groups. Chest
injuries are the most frequent injuries followed
by head and limb injuries [1]. Mortality in pa-
tients with chest injury is 4-60% [1]. Chest in-
juries are divided into two entities — blunt and
penetrating, where blunt chest trauma (BCT)
is characterized by injury to structures of the
chest without open communication between
the pleural space and the external environment
[2]. BCT accounts for 10-15% of all trauma
cases [3]. BCT is more common than penetrat-
ing injury and accounts for more than 90% of
chest injuries [1]. Such a high frequency of
BCT poses a major social and medical prob-
lem [4]. The most common causes of BCT are
traffic trauma (in 70% of the injured), injuries
at home (very often due to falls from a height or
downstairs), and workplace accidents [1, 2, 3].

Rib fractures are common in BCT [1]. Some
patients with rib fractures develop pleural
complications (PC) - pneumothorax (pres-
ence of air in the pleural space), hemothorax
(blood in the pleural space), hemopneumo-
thorax (combination of the aforementioned
conditions) — which largely affect the outcome
of treatment [5]. In patients without rib frac-
tures after BCT, pneumothorax and/or hemo-
thorax occur in 6.7% of cases, while in patients
with rib fractures these complications occur
in 24.9% (with one or two rib fractures) up to
81.4% (with fracture of more than two ribs)
of cases [6].

In cases of BCT with rib fractures special
care must be taken since PC can occur within
24-72 hours after the initial injury and exami-
nation of the patient, and in elderly patients
even within one week of the injury [7]. If PC
are not recognized in time, death is also pos-
sible [8]. Prompt and accurate diagnosis of
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injuries and PC in BCT is very important since it enhances
further medical treatment of these patients.

Without the ability to predict PC after rib fractures in
BCT, most doctors are forced to initially treat these patients
through observation and conservative treatment, even in
the absence of visible injuries, which significantly burdens
a country’s health care system financially.

Little data can be found on predicting the occurrence
of PC after BCT. Also, there is still no clear evidence that
inflammatory biomarkers (and particularly which ones)
can be used as predictors of PC in rib fractures in BCT.

Immediately after injury, the body’s immune system is
activated, releasing inflammatory mediators, which are
also biomarkers of inflammation [9]. According to the
definition of the World Health Organization, biomark-
ers represent “any substance, structure, or process that
is measurable in the body, or its products and effects are
measurable, or that predict the incidence of an outcome or
disease” Chest trauma does not have “its own” biomarkers,
since the role of cytokines and inflammatory biomarkers
in BCT has not yet been fully explored [10].

Fibrinogen, interleukin-6 (IL-6), and C-reactive protein
(CRP) are among the most significant and frequently used
markers of inflammation in clinical practice.

Fibrinogen as an acute phase protein is synthesized in
the liver and released into the circulation, and as a damage-
associated molecular patterns (DAMP) molecule it is found
in the extracellular matrix and is released after trauma-
induced tissue damage (especially after blunt trauma) [11].
Fibrinogen participates in blood coagulation, inflamma-
tion, mediates interactions between cells and the extracel-
lular matrix, wound healing and neoplastic processes [12].
Rib fractures are accompanied by significant accumulation
of fibrin deposits that promote inflammation at the frac-
ture site and in the surrounding tissue [13].

DAMP molecules are endogenous nuclear, mitochon-
drial, or cytoplasmic molecules that have their physiological
role inside the cell, which are released from the damaged or
dying cell and/or the extracellular matrix after injury and
as mediators indirectly stimulate a “sterile” inflammatory
response [14]. As a DAMP molecule, fibrinogen is found in
the extracellular matrix and indirectly stimulates a “sterile”
inflammatory response after injury [14].

IL-6 is a pro-inflammatory cytokine released by acti-
vated monocytes and macrophages and plays a role in am-
plifying inflammatory signals, thereby activating leukocytes
that in turn produce other inflammatory mediators [15].
Also, IL-6 participates in the activation of the complement
cascade and coagulation, enhances hematopoiesis and in-
creases vascular permeability [16]. IL-6, after being released
from activated macrophages, induces the synthesis and re-
lease of acute phase proteins, especially CRP. IL-6 is one
of the key pro-inflammatory cytokines in trauma due to
its significant association with injury severity and clinical
complications [15]. The level of IL-6 in the serum is signifi-
cantly increasing during the first two hours after the injury
and continuing to increase over the next 24 hours, dropping
significantly afterwards, reaching its peak four to six hours
after the injury, which is significant earlier than the increase
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in the level of other reactants of the acute phase [17]. Some
of the authors state that IL-6 as a reactant of the acute phase
is elevated in a patient with BCT and that determining the
level of IL-6 can be used to determine the severity of the
injury in the first 24 hours after the injury [18].

CRP is an acute-phase protein primarily synthesized in
the liver, but also in smooth muscle cells, macrophages, en-
dothelium, lymphocytes, and adipocytes and is released in
the plasma [19]. In addition to the fact that CRP is a tradi-
tional marker of cardiovascular events, it has been proven
that it participates in the process of inflammation and the
host’s response to infection, in the complement pathway,
apoptosis, phagocytosis, the release of nitrogen monoxide
and the production of cytokines, especially IL-6 and tumor
necrosis factor a [19]. Plasma concentrations of CRP can
increase a thousandfold within 24-48 hours, especially in
conditions of local and systemic infection and/or after tis-
sue damage [20]. A persistently high level or a secondary
increase in CRP indicates the presence of complications
and is widely used to diagnose postoperative wound infec-
tions and other complications [21]. A sudden increase in
CRP levels in traumatized patients with a peak concentra-
tion in the period over 48-72 hours is followed by a rapid
decrease in CRP concentration and a return to the initial
levels before trauma and surgery within two to three weeks
[21]. A similar increase in peak CRP concentration on
the third and the fifth day after the injury also exists in
abdominal surgery [22]. Certain authors determined the
initial level of CRP in traumatized persons upon admission
to treatment in order to verify the possible later occurrence
of infection, whereby they noted that an increase in CRP
level was not always associated with infection [19]. CRP
is a simple, inexpensive, and sensitive test widely used in
medical institutions. The main disadvantage of CRP as
a diagnostic tool is its low specificity in determining the
cause of inflammation. In addition to its sensitivity, due
to its low specificity, CRP does not have a high predictive
value in the detection of postoperative complications [22].
Despite the fact that the positive predictive value of CRP
is limited, a low CRP level can be used to exclude the ex-
istence of complications.

The main hypothesis of this research is that there is a
statistically significant relationship between the change in
the level of inflammation biomarkers - fibrinogen, IL-6,
and CRP - in the plasma and the occurrence of PC in pa-
tients with rib fractures caused by BCT, which can be used
to stratify patients for hospitalization and further treatment.

The aim of this study is to determine which of the in-
vestigated biomarkers of inflammation - fibrinogen, IL-6,
and CRP - are statistically significantly associated with
the occurrence of PC — pneumothorax, hemothorax and
hemopneumothorax - in rib fractures after BCT.

METHODS
This research was conducted in the Clinic for Thoracic
Surgery, Emergency Center and Anesthesia Clinic of the

University Clinical Center in Nis, Serbia, in the period
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from November 2020 to January 2022, and was approved
by the Ethics Committee of the Faculty of Medicine in
Ni$ (N°. 12-3094/4). Examinations of the patients’ bio-
logical material were performed at the Center for Medical
Biochemistry and at the Immunology Laboratory of the
University Clinical Center in Nis. Radiological exami-
nations were performed at the Radiology Center of the
University Clinical Center in Nis.

The prospective study included 90 patients with rib
fractures caused by BCT. The patients were divided into
two groups: the test group and the control group; 1) the
test group included 45 patients with rib fractures and PC,
and 2) the control group consisted of 45 patients with rib
fracture, without PC. Blood sampling was performed on
admission, on the second, third, and fifth day after the
injury, and complications were monitored until the seventh
day after the injury.

Inclusion criteria were as follows: persons of both sexes
over 18 years of age, with isolated blunt chest injury and rib
fracture who were observed and treated in the aforemen-
tioned institutions. Exclusion criteria were the following:
persons under 18 years of age, patients with penetrating
chest trauma, patients with BCT as part of polytrauma,
and pregnant women.

Biomarkers of inflammation examined in the research
were: fibrinogen, IL-6, and CRP. The level of fibrinogen
in the serum was determined on the coagulometer BE
Trombostat, (Behnk Elektronik, Norderstedt, Germany).
Reference values for fibrinogen were 2-4 g/1. The level of
IL-6 in the serum was determined by the immunochemi-
cal electrochemiluminescence immunoassay method
on the immunochemical analyzer Cobas e411 (Roche,
Basel, Switzerland). IL-6 reference values were 0.0-40.0
pg/ml. Serum CRP values were determined by standard
International Federation of Clinical Chemistry methods on
a Beckman Coulter/Olympus AU680 biochemical analyzer.
Reference values for CRP were 0.0-5.0 mg/1.

PC are marked as: pneumothorax, hemothorax and
hemopneumothorax. The diagnosis of PC was made
through anamnestic, clinical examination and radiologi-
cal examinations - standard radiography and multislice
spiral computed tomography of the chest. All patients with
PC underwent therapeutic chest drainage.

Statistical analysis was performed in the R software
package (R Core Team, Vienna, Austria) [23]. Data are
presented as mean + standard deviation, or frequency and
percentage. Comparison of continuous variables was per-
formed by t-test and Mann-Whitney test. Comparison of
categorical characteristics was performed using the x* test.
The discriminative ability of the tested biomarkers was as-
sessed by receiver operating characteristic curve analysis.
The null hypothesis was tested with a significance level
of p < 0.05.

RESULTS

The study included 90 subjects (74 male and 16 female
subjects). The demographic, clinical and biochemical
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characteristics are provided in Table 1. The mean age of
the enrolled patients was 61.97 + 13.87 (min 25 years, max
92 years). At the first measurement, there was no statisti-
cally significant difference in the investigated clinical pa-
rameters (Table 1).

Table 1. Demographic and clinical characteristics in groups

Group Complications Other p
Aget 6291 +14.32 61.05+13.51 0.535'
Sex#

Male 37 (82.2%) 37 (82.2%) 1.0002
Female 8 (17.8%) 8 (17.8%)

Number of ribs#

1 4 (8.9%) 9 (20%)

2 8 (17.8%) 3 (6.7%)

3 8 (17.8%) 5 (11.1%)

4 6 (13.3%) 4 (8.9%)

5 4 (8.9%) 6 (13.3%)

6 3 (6.7%) 7 (15.6%)

7 7 (15.6%) 1 (2.2%)

8 1 (2.2%) 0 (0%)

10 2 (4.4%) 0 (0%)

11 1 (2.2%) 0 (0%)

Multiple 1 (2.2%) 10 (22.2%)
Glycemiat 7.18£2.29 9.44 +11.05 0.8123
Fibrinogent 545 +1.81 5.05+1.28 0.4533
D-dimert 1824.24 +1882.86 | 1917.93 £2925.19 | 0.245
CRPt 33.5+37.63 24.45 +31.46 0.188°
PCTt 0.23 +0.39 0.24 £0.37 0.616°
Set 19.49 +16.11 20.56 = 18.93 0.716°
Uric acidt 29269+ 111.35 279.45 £ 100.99 0.704°

CRP - C-reactive protein; PCT - procalcitonin; Se — sedimentation;
't-test;

’the  test;

3Mann-Whitney test;

tdata are presented as mean + standard deviation;

$data are presented as count (%)

The values of fibrinogen, IL-6 and CRP on the second
day were significantly higher in patients with PC after rib
fractures in BCT (p = 0.029, p = 0.017, and p = 0.025, re-
spectively). The values of fibrinogen and CRP on the third
day were significantly higher in patients with PC after rib
fractures in BCT (p = 0.008, p = 0.008) (Table 2).

The value of IL-6 on the second day was shown to have
a good discriminative ability in assessing PC after rib frac-
ture in BCT (AUC 0.782, p = 0.029). The cutoff value was
estimated at 21.33 pg/mL (Table 3) (Figure 1).

DISCUSSION

This is the first prospective study in which the association
between PC after rib fracture in BCT and serum levels
of fibrinogen, CRP and IL-6 is statistically linked and re-
vealed.

Recognizing which of the patients with rib fractures in
BCT will develop PC is important for preventing them,
and our research follows that line of thinking.

www.srpskiarhiv.rs ‘
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Table 2. Levels of inflammation biomarkers in pleural complication
and non-complication groups after ribs fracture in blunt chest trauma
as a function of time data are presented as mean + SD

IL-6 Fibrinogen CRP
Day |
Complications 53.13+359 545+ 1.81 33.5+37.63
Others 4949 + 835 5.05+1.28 24.45 + 31.46
p-value’ 0.181 0.4533 0.188°
Day Il
Complications | 29.57 +22.52 6.26 + 1.65 57.8+44.8
Others 12.63 +7.83 5.46 +1.33 41.37 £49.51
p-value’ 0.029 0.017 0.025
Day Il
Complications 21.39+14.38 6.86 + 1.69 59.16 +42.69
Others 13.78 £10.14 5.95+1.47 | 39.19+38.71
p-value’ 0.105 0.008 0.008
Day V
Complications 1548 +9.73 6.5+ 1.69 39.99 +£39.2
Others 13.16 £10.87 6,00+14 31.01+£42.35
p-value’ 0.439 0.065 0.094

CRP - C-reactive protein;
'Mann-Whitney test

Table 3. The area under receiver operating characteristic curve, cut-off
value, sensitivity and specificity in pleural complications assessment

AUC 95% Cl Cvl;tllj): Sen(soi/(t);vity Spe(iz“;city
IL-6 0.782 | 0.582-0.982 | 21.33 60 90.9
Fibrinogen | 0.627 | 0.379-0.875 | 5.68 60 63.6
CRP 0.645 | 0.401-0.890 | 17.90 70 54.5

CRP - C-reactive protein; AUC - the area under the receiver operating
characteristic curve; Cl - confidence interval

Serum values of IL-6 on the second day and fibrinogen
and CRP on the second and third day after injury in BCT
were statistically significantly higher in patients with PC.
This indicates that, as frequently used clinical markers of
inflammation, fibrinogen, CRP and IL-6 can be used to
predict the occurrence of PC after rib fractures in BCT,
their timely repair, and that they can significantly replace
clinical observation in these patients.

During our research we found out that there was an
increase in blood fibrinogen values on the second and
third day after injury in patients with PC in BCT with rib
fracture, and not in the later period, which is in agreement
with the results of the paper [24]. We believe that the role
of fibrinogen as a DAMP molecule in this case is dominant
in promoting the inflammatory reaction and in the process
of coagulation in inflammation.

Our research has also shown that IL-6 levels were statis-
tically significantly higher on the second day after injury
in patients with PC after rib fractures in BCT. Moreover,
our research has shown that there is a correlation between
elevated levels of IL-6 in the early stages of trauma and
the severity of the injury, which is in agreement with the
results in the paper [25]. Also, our results are consistent
with the view that IL-6 correlates with the severity of the
injury, and not with the elapsed time since the injury,
which is in agreement with the results in the paper [26].
All our patients who were exposed to violent BCT and
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Figure 1. The receiver operating characteristic (ROC) curve of IL-6,
fibrinogen, and C-reactive protein (CRP) on the second day in pleural
complication assessment

who developed PC had elevated IL-6 values, which is in
agreement with the previous findings [17].

The results of our research indicate that IL-6 can be
used to predict the occurrence of PC after BCT with rib
fracture, since serum levels of IL-6 on the second day after
the injury are statistically significantly higher in patients
with PC. The hypothesis that the level of IL-6 can be used
in the stratification of patients for therapeutic intervention
is confirmed by our finding of a good discriminative ability
of IL-6 in the assessment of the occurrence of PC on the
second day after rib fracture in BCT. Also, our results show
that IL-6 levels are increased after injury and that IL-6 can
be used as a biomarker in BCT, which is in agreement with
other papers [10, 25].

In our research, we have come to the conclusion that in
patients with PC and rib fracture in BCT, CRP values are
statistically significantly higher on the second and third
day after the injury. It was stated in agreement with the
results that CRP values are highest on the second and third
postoperative day, after orthopedic and abdominal surgery
operations due to trauma [22, 27].

In traumatized patients, special attention should be paid
to the cause of the increase in CRP levels, which can also
be applied in patients with BCT [19]. Trauma and surgical
intervention (due to tissue damage) cause a strong inflam-
matory response. All our patients with PC after rib fracture
in BCT underwent surgical intervention — drainage of the
chest, and we believe that the finding of the elevated CRP
values in them is in agreement with the findings that the
difference in peak CRP levels is partly a consequence of
trauma, and partly a consequence of the surgical procedure
after trauma [27]. Since an increase in the level of CRP also
occurs after surgical procedures, and patients with PCin a
large number of cases undergo therapeutic drainage of the
chest, caution is needed in declaring CRP as a “marker of
the occurrence of PC in BCT”.
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Some authors believe that low levels of CRP can be used
to exclude the existence of complications in orthopedic
surgery [27]. Our results show that normal CRP values sig-
nificantly exclude the existence of PC in BCT. Regardless of
that, we believe that additional research is needed in order
to confirm with even greater certainty that a low level of
CRP, analogous to the previous one, can be used to rule
out PC after a rib fracture in BCT.

The results of our research are in agreement with similar
results that can be found in the available literature related
to trauma in orthopedics and abdominal surgery.

CONCLUSION

The available literature offers scarce data on the possibility
of using fibrinogen, IL-6 and CRP as predictors of possible
PC after rib fractures in BCT.

Based on the results of our research, it can be concluded
that biomarkers of inflammation, fibrinogen, IL-6 and CRP
can be used as predictors of PC after rib fractures in BCT.

The combination of fibrinogen, IL-6 and CRP after rib
fracture in BCT can significantly replace clinical observa-
tion in these patients.

In patients with PC after rib fractures in BCT, fibrinogen
has the highest values on the second and third day after the
injury and as such can be used as a predictor of PC.
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In patients with PC after rib fractures in BCT, IL-6 has

the highest values on the second day after the injury. Due to
its good discriminative ability in assessing the occurrence
of PC on the second day after rib fracture in BCT, IL-6 can
be used in stratifying patients for therapeutic intervention.

CRP in the prediction of PC is significant on the second

and third day after a rib fracture in BCT. CRP values within
the normal range largely exclude the existence of PC after
rib fractures in BCT. If there is an increase in the level of
CRP, special attention should be paid to searching for the
cause of this increase.

Further prospective studies are needed to fully reveal

the role of other inflammatory biomarkers in patients with
rib fracture complications in BCT.
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CAXETAK

YBopa/Linm Mpenomu pebapa cy yectu y Tynoj Tpaymu rpyaHor
Kowa (TTrK), a Kaga cy yapy»eHu ca nneypanHum KOMManKa-
uujama (MK) - nHeyMoTOpaKkcoMm, XeMaTOTOPakCcoOM 1 XemaTon-
HeyMOTOpaKCOoM, leuetbe OBYX MaLujeHTa je MPoayKeHO 1 oTe-
XaHo. be3 moryhHocTu fa ce npegsuge MK HakoH npenoma
pebapa y TTTK, BehuHa nekapa je npumopaHa Aa MH1LMjanHo
y Nleyerby OBVIX MaLujeHaTa NPUMeH oncepBaLjy 1 KOH3ep-
BaTUBHYM TPETMaH.

Linmb nctpaxuBarba je yTBphrBame Koju Cy Of NCTPaKMBaHNX
6riomapkepa nHdnamaumje — pnbprHoreH, -6 n LIPM y cTa-
TUCTUYKM 3HaYajHOj Mepy NoBe3aHu ca HacTaHKoM MK HakoH
npenoma pebapa y TTTK, wro 61 ce KOpUCTUNO y CTPATUPUKO-
Batby MaLjyjeHaTa 3a XoCnuTanu3auujy 1 fasbe eyerbe.
Mertog NpocneKTyBHYM NCTPaXKmBatbem 6uio je obyxsaheHo
90 nauujeHata ca npenomuma pebapa rnsassaHux TTTK. [pyny
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MCnuTaHUKa YMHWIO je 45 nauyjeHata ca npenomom pebapa v
npucyTHUM [1K, a KOHTPOHY rpyny YHUAO je 45 nauunjeHata

ca npenomom pebapa 6e3 K. Y3opkoBare KpBY je BpLUEHO

npu npujemy, apyror, Tpeher 1 netor AaHa og noBpehrBama, a
npahetbe nojase MK je 6uno fo ceamor faHa of nospehrBatba.
Pesyntatu Cepymcke BpegHoctu UI1-6 opyror aaHa n ¢pnbpu-
HoreHa v LIPTT gpyror n Tpeher gaHa no nospehusaty 6une

Cy CTaTUCTUYKM 3HaYajHo Behe ko maumjeHTa ca MK, a U1-6
je nokaszao fo6py AMCKPUMUHATMBHY CMOCOBHOCT Y MPOLIEHM

HacTtaHKa MK gpyror aaHa no npenomy pebapay TTIK.

3aksbyuak VcnutrBaHn 6uomapkepm nHdnamauuje — pubpu-

HoreH, 1J1-6 n LIPI mory ce kopuctutu Kao npegukropm MK
HakoH npenoma pebapa y TTTK 1 hrxoBa NprumeHa y 3HauajHoj
Mepy MOXe 3aMeHUTY KIIMHNYKY oncepBaLyjy.

KrmbyuHe peuu: Tyna Tpayma rpygHor KoLwa; npesnioMu pebapa;
nneypanHe Komnnukauuje; dubpuHoren; UJ1-6; LIPM
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SUMMARY

Introduction/Objective The development of acute insulin resistance after surgery intervention is as-
sociated with the type and magnitude of operation and tissue injury.

The aim of our study was to compare insulin sensitivity assessed by homeostatic model assessment
of insulin resistance (HOMA-IR) and C-reactive protein (CRP) before and after laparoscopic and open
cholecystectomy during seven days follow-up.

Methods In total, 92 patients were divided into two groups: laparoscopic cholecystectomy (Group 1)
(n=61) and open cholecystectomy (Group 2) (n = 31). Glucose, insulin and CRP levels were measured at
day 0 and at postoperative days one, three and seven. Glucose, insulin and CRP were determined using
commercial assay on Roche Cobas 6000 automated analyzer (Roche Diagnostics, Manheim, Germany).
Results There was no statistical difference between studied groups concerning age (p = 0.626), body
mass index (p = 0.548), glucose (p = 0.947), insulin (p = 0.212), HOMA-IR (p = 0.390) and CRP (p = 0.546)
at day 0. At day one, higher values of CRP were found in group 2 compared with group 1 (p = 0.046). At
day three, significantly higher values of glucose and HOMA-IR were found in group 2 compared with
group 1 (p =0.025, p = 0.036, respectively).

Conclusion Increase in CRP precedes deterioration of insulin sensitivity measured by HOMA-IR after
cholecystectomy. Impairment of insulin sensitivity was more pronounced at postoperative day three in
group with open cholecystectomy. On the basis of our results, laparoscopic cholecystectomy induced

less impairment in insulin sensitivity and lower inflammatory response.
Keywords: HOMA-IR; CRP; laparoscopic cholecystectomy; open cholecystectomy

INTRODUCTION

Development of perioperative hyperglycemia
during surgery may result in appearance of in-
sulin resistance [1]. Insulin resistance develop-
ment during perioperative period may induce
complications in major abdominal surgery [2].
It was shown that cholecystectomy may result
in variety of metabolic changes [3].
Definition of postoperative insulin resis-
tance is an effect of insulin below normal for
the effect of insulin for glucose, protein, and/
or fat metabolism in the period after the opera-
tion [4]. Acute insulin resistance development
after elective surgery depends on the type and
magnitude of operation and tissue injury [5, 6,
7]. It was observed that the increase in blood
glucose after operation starts simultaneously
with the decrease in peripheral glucose uptake
due to development of insulin resistance [8].
Such postoperatively developed insulin re-
sistance is temporary phenomenon and last
approximately for at least five days after un-
complicated open cholecystectomy. After that
period insulin sensitivity normalizes with the

recovery of the patient [9]. Homeostatic model
assessment of insulin resistance (HOMA-IR)
is frequently employed method in everyday
practice because of its convenience [7, 10].
HOMA-IR method has been used from prac-
tical standpoints as an alternative to the hyper-
insulinemic normoglycemic clamp in studies
of surgery induced insulin resistance which is
established as a gold standard for the measure-
ment of insulin resistance [2, 11]. Determina-
tion of insulin sensitivity by HOMA IR was
therefore accepted as a simple and inexpensive
alternative to more sophisticated techniques
in the evaluation of in vivo insulin sensitivity
in humans [7, 12]. A direct positive correla-
tion between the concentrations of C-reactive
protein (CRP) and the severity of postopera-
tive inflammation was demonstrated [13, 14]
as well as evidence about link between inflam-
mation and insulin resistance [15, 16].

Hence, the aim of our study was to measure
insulin sensitivity by HOMA-IR and CRP in
a group of our patients after laparoscopic and
open cholecystectomy in early perioperative
period.
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METHODS

The non-randomized, prospective study on 92 patients
with cholecystectomy was conducted at the Clinic for
Emergency Surgery of the University Clinical Center of
Serbia in Belgrade. Exclusion criteria were known diabetes
Type I or II, liver, renal (serum creatinine over 150 mol/l)
or heart failure, mental diseases, malignancy and severe
infection. All the patients were divided into two groups:
group with laparoscopic cholecystectomy and group with
open cholecystectomy. Laparoscopic cholecystectomy was
performed in 61 patients (Group 1) and open cholecystec-
tomy in 31 patients (Group 2).

Fasting glucose, insulin and CRP were determined be-
fore operation (baseline, day 0) and one, three and seven
days after the operation. Glucose was measured using
commercial assay on Roche Cobas 6000 automated ana-
lyzer (Roche Diagnostics, Manheim, Germany). Reference
range for glucose was 3.9-6.1 mmol/L. The serum CRP
concentration was measured using commercial assays on
Roche Cobas 6000 automated analyzer. Reference range
for CRP was 0-10 mg/L. The serum insulin measurement
was done by an electrochemiluminescence immunoassay
on Roche Cobas 6000 automated analyzer. Insulin assay
has a measurement range of 0.20-1000 uU/ml with a limit
of detection of 0.20 wU/ml. The validation of the Roche
Insulin assay in our laboratory revealed intra- and inter-
assay coefficients of variation between 1% and 4.5%. Ref-
erence values for fasting insulin was < 25 pU/L. Homeo-
static model assessment-insulin resistance (HOMA-IR) is
based on fasting glucose and insulin levels and the index
is calculated as follows: HOMA-IR = Go x Io /22.5, where
Go = fasting glucose concentration (mmol/L), Io fasting
plasma insulin concentration (pU/mL).

Data are expressed as mean + standard deviation (SD).
Student’s t test was used for comparison between groups.
Non-normally distributed data are presented as median
and interquartile range (25%, 75% percentile) and compared
by Mann-Whitney U-test. Pearson’s x> test was used com-
parison between groups for data presented as frequencies
and percentages. Pearson correlation was used for testing
the correlations between the examined variables. General
linear model for repeated measures was used for evaluating
the changes in measured variables from 0 to the first, third
and seventh day and changes are presented by boxplot.
Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, Version 21.0. (IBM Corp., Armonk,
NY, USA). In all test, p value < 0.05 was considered to be
statistically significant.

The study protocol was approved by Ethics Committee
of Faculty of Medicine, University of Belgrade (No 29/IV-
11), and all patients gave informed consent to participate
in the study.

RESULTS

Baseline anthropometric and laboratory characteristics of
this study population are presented in Table 1. There was

‘ DOI: https://doi.org/10.2298/SARH221024075M
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no statistical difference between studied groups concern-
ing age (p = 0.626), body mass index (p = 0.548), glucose
(p =0.947), insulin (p = 0.212), HOMA-IR (p = 0.390) and
CRP (p = 0.546) at day 0.

Table 1. Baseline characteristics of studied population

. Group 1 Group 2
Variable (n=61) (n=31) p
Age*, years 512+15 |57.5+13.5| 0.626
Male sex, n (%) 29 (48%) 16 (52%) | 0.712
Body mass index*, kg/m? 246+1.2 | 24717 | 0548
Glucose*, mmol/L 46+091 [4.63+0.83| 0.947
Insulin®**, uU/mL 5.7(7.7) 6.6 (5.3) 0.212
queo_statlc_model*issessment 13(1.8) 12(13) | 0390
of insulin resistance
High sensitivity C-reactive
protein®* 8(9.8) 8 (1) 0.546

*Data are presented as mean + standard deviation
**Data are presented as median with interquartile range

Table 2. Changes in glucose, insulin, homeostatic model assessment
of insulin resistance (HOMA-IR) and high sensitivity C-reactive protein
(hs-CRP) during follow-up

Variable Baseline Day 1 Day 3 Day 7
Glucose*, mmol/L

Group 1 | 460+091 | 510£1.09 | 470+0.99 | 463+0.72
Group2 | 463+0.83 | 580+1.58 | 523+1.19 | 471+0.56
Insulin®*, pU/mL

Group 1 5.7(7.7) 10.1(10.7) 9.8 (4.8) 5.7 (6.2)
Group 2 6.6 (5.3) 12.1(9) 10.6 (7.7) 6.9 (4.9)
HOMA-IR**

Group 1 1.3(1.8) 2.3(3) 2(1.3) 1.2(1.4)
Group 2 1.2(1.3) 2.9(2.9) 2.2(1.8) 1.3(1)
CRP**, mg/L

Group 1 8(9.8) 36 (77.9) 43.5 (64.4) 23(51.6)
Group 2 8(1) 56 (39.6) 72.1 (55.2) 27 (45)

Group 1 - laparoscopic cholecystectomy; Group 2 — open cholecystectomy
*Data are presented as mean + standard deviation
**Data are presented as median with interquartile range

Changes in glucose, insulin, HOMA-IR and CRP during
the study period (from day 0 to day seven) are presented
in Table 2.

There was significant difference in glucose over time in
group 1 (p = 0.017) and group 2 (p < 0.001). In group 1,
glucose levels were significantly higher the first day after
operation compared with baseline 0 day (p = 0.024), con-
tinue to decrease significantly on day three and reach its
lowest level at day seven, significantly lower than day one
(p = 0.042). The glucose levels in group 2 follow the same
trend, but with more significant increase of glucose the
first day after operation (p < 0.001) and decrease of glucose
values at day seven compared with day one (p = 0.001).

There was significant difference in insulin over time
in group 1 (p < 0.001) and group 2 (p < 0.001). In group
1, insulin had its highest level at day one, decreased sig-
nificantly at day three (compared with dayl) (p = 0.001)
and finally reached its lowest level at day seven compared
with values measured at day three (p = 0.012). In group 2,
the same trend was noticed: insulin increased significantly
after operation compared with values at day 0 (baseline

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):561-565
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Figure 1. Homeostatic model assessment of insulin resistance (HOMA-
IR) at day zero and one, three, and seven after laparoscopic cholecys-
tectomy (LC) and open cholecystectomy (OC)

value) (p < 0.001), and significantly decrease at day seven
(compared with day three) (p < 0.001).

Changes of HOMA-IR at day 0 and one, three and seven
after laparoscopic and open cholecystectomy are presented
at Figure 2. In group 1, HOMA-IR values increased sig-
nificantly at day one compared with day 0 (p < 0.001) and
significantly decreased at day seven compared with day
three (p = 0.012). In group 2, HOMA-IR was significantly
higher at day one (after operation) compared with baseline
and it significantly decrease at day seven compared with
day three (p < 0.001).

There is significantly higher values of glucose and
HOMA-IR at day three (p = 0.025, p = 0.036, respectively)
in group 2 in comparison with group 1.

Changes of CRP at day 0 and one, three and seven after
laparoscopic and open cholecystectomy are presented at
Figure 2. CRP increased significantly at day one, three,
and seven in comparison with day 0 (p < 0.001) in both
groups. At day one, CRP was significantly higher in group
2 (56.0 = 39.6 vs. 36.0 £ 77.9; p = 0.046) in comparison
with group 1 (Figure 2).

DISCUSSION

Stress response to surgery depends on the extent of the
injury. Insulin resistance during the surgery may be associ-
ated with increased inflammation, organ dysfunction and
mortality [17, 18]. It was demonstrated that cholecystecto-
my may increase insulin resistance and diabetes, although
mechanisms of connections between cholecystectomy and
insulin release and sensitivity are still not clear [19]. It was
suggested that abnormal metabolic consequences may be
generated by abnormal transintestinal flow of bile acids
that produce metabolic signals that are performed without
gallbladder rhythmic function [20].

Insulin resistance develops after surgery as a part of the
metabolic response to stress [21]. The degree of insulin
resistance is related to the magnitude of operation [10, 22].
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Figure 2. Changes in high sensitivity C-reactive protein (hs-CRP) at day
zero and one, three, and seven after laparoscopic cholecystectomy (LC)
and open cholecystectomy (OC)

Postoperative insulin resistance is mainly developed due to
two reasons — perioperative starvation and release of stress
hormones and inflammatory cytokines, including CRP
among them. Development of insulin resistance among
elective surgical patients in modern surgical practice may
be harmful since it prolongs recovery and leads to post-
operative complications [21, 22]. Earlier published data
indicate that the decrease in insulin sensitivity lasts over
a week even after moderate surgical stress [23]. In clinical
practice, different methods were used for the measurement
of perioperative changes of insulin sensitivity, from simple
methods based on fasting plasma glucose and insulin, like
HOMA-IR, up to more laborious ones, like minimal model
(intravenous glucose tolerance test with frequent sampling
of glucose and insulin) up to gold standard for the mea-
surement of insulin sensitivity, like hyperinsulinemic eu-
glycemic clamp [7, 21]. Based on the experience of the
investigators and the equipment which they used, different
proposals were published — from one that the static simple
methods are suitable for clinical studies, up to the claims
that clamp method is superior to all the others, and that it
measures changes in insulin sensitivity, while HOMA-IR
measures something different [2, 24]. Previously, it was
suggested that HOMA-IR can be used to assess the ef-
fects of treatment [25]. It was suggested that HOMA-IR
estimates of insulin sensitivity are usually not normally dis-
tributed [25]. Our findings confirmed this statement and
we used medians with interquartile ranges to present data
without normal distribution (Table 1). Our results dem-
onstrated that HOMA-IR, as marker of insulin resistance,
significantly increased in a group with open cholecystec-
tomy. Similar results with the increase in insulin resistance
in the first day after surgery was demonstrated by others
[26]. There was no significant difference in HOMA-IR
between day 0 and day seven (p > 0.05). Previous studies
have shown that administration of different forms of oral
carbohydrate supplementation before the cholecystectomy
resulted in lower values of postoperative HOMA-IR [26,
27]. In a study with a hyperinsulinemic normoglycemic
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clamp the fall in insulin sensitivity after surgery was lower
in patients after laparoscopic cholecystectomy (22 +/- 2%)
compared with patients after open cholecystectomy (49
+/- 5%) [28]. Different results were reported concerning
postoperative levels of CRP - from lack of significant dif-
ference in the CRP levels between open and laparoscopic
cholecystectomy [29], to a significantly higher increase in
serum CRP levels in patients following open cholecystec-
tomy in comparison to laparoscopic cholecystectomy [13].
Our study indicates that the level of CRP increased signifi-
cantly during early postoperative period in both groups in
comparison with day 0, but significantly higher increase
of CRP was established at day one in the group with open
cholecystectomy in comparison with the group with lapa-
roscopic cholecystectomy. This result is consistent with
findings of other investigators and support assumption that
minimal invasive surgical procedures such as laparoscopic
cholecystectomy impairs inflammatory response less [30].

CRP is a protein of acute phase and starts to increase 4-6
hours after tissue trauma and reaches its peak at 48 hours
and starts to fall gradually after 72 hours after surgery with-
out complications [16]. In our study CRP increased at first
and third days after operation in both groups and gradually
falls at day seven. Peak CRP values were achieved in both
groups at day three. CRP peak values were higher in a group
with open cholecystectomy. In early postoperative period
we observed a decrease in insulin sensitivity, measured
through an increase in HOMA-IR index. Values of HOMA-
IR were higher in a group with open cholecystectomy than
in a group with laparoscopic cholecystectomy, indicating
a greater magnitude of surgical trauma. Previously it was
shown that insulin resistance during surgical trauma is
produced by elevated fatty acid concentration, decreased
uptake of glucose in muscled and increased production of

REFERENCES

1. Shuford R, Miller-Ocuin JL. Hyperglycemia in the Perioperative
Period. Clin Colon Rectal Surg. 2023;36(3):198-200.

[DOI: 10.1055/5-0043-1761153] [PMID: 37113276]

2. Baban B, Thorell A, Nygren J, Bratt A, Ljungqvist O. Determination
of insulin resistance in surgery: the choice of method is crucial.
Clin Nutr. 2015;34(1):123-8.

[DOI: 10.1016/j.cInu.2014.02.002] [PMID: 24581942]

3. YinH,ChenW, He X, Zeng J. Changes in bile acids and resting energy
expenditure after laparascopic cholecystectomy in type 2 diabetes
patients: a prospective study. Diabetol Metab Syndr. 2022;14(1):108.
[DOI: 10.1186/513098-022-00880-3] [PMID: 35907885]

4, Ruan GT, Xie HL, Zhang HY, Liu CA, Ge YZ, Zhang Q, et al. A Novel
Inflammation and Insulin Resistance Related Indicator to Predict
the Survival of Patients With Cancer. Front Endocrinol (Lausanne).
2022;13:905266. [DOI: 10.3389/fend0.2022.905266]

[PMID: 35795140]

5. Salman AA, Salman MA, Said M, El Sherbiny M, Elkassar H,

Hassan MB, et al. Steatosis and Indices of Insulin Resistance After
Metabolic Surgery. Front Med (Lausanne). 2022;9:894465.
[DOI: 10.3389/fmed.2022.894465] [PMID: 35733870]

6.  Thorell A, Nygren J, Essén P, Gutniak M, Loftenius A, Andersson
B, et al. The metabolic response to cholecystectomy: insulin
resistance after open compared with laparoscopic operation. Eur J
Surg. 1996;162(3):187-91. [PMID: 8695732]

7. LiM, ChiX, WangY, Setrerrahmane S, Xie E, Xu H. Trends in insulin
resistance: insights into mechanisms and therapeutic strategy.
Signal Transduct Target Ther. 2022;7(1):216.

[DOI: 10.1038/541392-022-01073-0] [PMID: 35794109]

‘ DOI: https://doi.org/10.2298/SARH221024075M

Mici¢ D. et al.

glucose in liver. In our study we detected insulin increase in
the circulation in both group at days one and three. Insulin
values were higher at respective days (days one and three)
in a group where open cholecystectomy were performed. In
our previous investigation we demonstrated a correlation
between CRP and HOMA-IR in some surgical operation,
indicating a possible interrelation between increase in cy-
tokines impairment in insulin sensitivity [16]. In our study,
comparison between open and laparoscopic cholecystec-
tomy demonstrated less postoperative reduction in insulin
sensitivity in a group with laparoscopic cholecystectomy.
Such findings may indicate that this could be one of fac-
tor for faster recovery after laparoscopic cholecystectomy.

CONCLUSION

Change in insulin resistance during the early postopera-
tive period after cholecystectomy is one of the most fun-
damental reactions to injury and stress. Increase in CRP
precedes deterioration of insulin sensitivity, indicating the
role of inflammation in the development of insulin resis-
tance after surgical procedures. On the basis of our results,
laparoscopic cholecystectomy causes less impairment in
insulin sensitivity and inflammatory response then open
procedure. The use of HOMA-IR may be useful for fast
and easy determination of insulin sensitivity changes in
perioperative period in abdominal surgery patients. Keep-
ing metabolism under optimal control should be one of
the priorities for the benefit of the surgical patients, allow-
ing early implementation of preventive measures against
further deterioration of insulin sensitivity.

Conflict of interest: None declared.

8.  Gillis C, Ljungqvist O, Carli F. Prehabilitation, enhanced recovery
after surgery, or both? A narrative review. Br J Anaesth.
2022;128(3):434-48. [DOI: 10.1016/j.bja.2021.12.007]

Erratum in: Br J Anaesth. 2022;128(6):1061. [PMID: 35012741]

9.  Gjessing PF, Constantin-Teodosiu D, Hagve M, Lobo DN, Revhaug
A, Irtun @. Preoperative carbohydrate supplementation attenuates
post-surgery insulin resistance via reduced inflammatory
inhibition of the insulin-mediated restraint on muscle pyruvate
dehydrogenase kinase 4 expression. Clin Nutr. 2015;34(6):1177-
83.[DOI: 10.1016/j.cInu.2014.12.004] [PMID: 25534879]

10. Haran C, LimY, Aljanabi |, Bann S, Wickremesekera S. Bariatric
surgery and the neurohormonal switch: Early insulin resistance
recordings after laparoscopic sleeve gastrectomy. Medicine
(Baltimore). 2022;101(30):29687.

[DOI: 10.1097/MD.0000000000029687] [PMID: 35905279]

11.  de Cassia da Silva C, Zambon MP, Vasques ACJ, Camilo DF, de
GObes Monteiro Antonio MAR, Geloneze B. The threshold value for
identifying insulin resistance (HOMA-IR) in an admixed adolescent
population: A hyperglycemic clamp validated study. Arch
Endocrinol Metab. 2023;67(1):119-25.

[DOI: 10.20945/2359-3997000000533] [PMID: 36468919]

12.  Bonora E, Targher G, Alberiche M, Bonadonna RC, Saggiani F,
Zenere MB, et al. Homeostasis model assessment closely mirrors
the glucose clamp technique in the assessment of insulin
sensitivity: studies in subjects with various degrees of glucose
tolerance and insulin sensitivity. Diabetes Care. 2000;23(1):57-63.
[DOI: 10.2337/diacare.23.1.57] [PMID: 10857969]

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):561-565



Insulin sensitivity and C-reactive protein levels after laparoscopic and open cholecystectomy - seven-day-follow-up

13.

14.

15.

16.

17.

18.

19.

20.

21.

ZérateV, Gonzalez M, Alvarez G, Darias S, Pérez D, Gonzalez A, et
al. Ferritin, Serum iron and hemoglobin as acute phase reactants
in laparoscopic and open surgery of cholecystectomy: An
observational prospective study. Pathophysiology. 2022;29(4):583-
94. [DOI: 10.3390/pathophysiology29040045] [PMID: 36278562]
Greenway F, Loveridge B, Grimes RM, Tucker TR. Alexander M,
Hepford SA, et al. Physiologic insulin resensitization as a treatment
modality for insulin resistance pathophysiology. Int J Mol Sci.
2022;23(3):1884. [DOI: 10.3390/ijms23031884] [PMID: 35163806]
Bilgir O, Yavuz M, Bilgir F, Akan QY, Bayindir AG, Calan M,

et al. Comparison the relationship between the levels of

insulin resistance, hs-CRP, percentage of body fat and serum
osteoprotegerin/receptor activator of nuclear factor k@3 ligand in
prediabetic patients. Minerva Endocrinol. 2018;43(1):19-26.
[DOI: 10.23736/50391-1977.17.02544-5] [PMID: 28146138]

Mici¢ D, Lali¢ N, Djukic¢ V, Stankovi¢ S, Trajkovic G, Olui¢ B, et

al. Influence of IL-6, TNF-a and Hs-CRP on Insulin Sensitivity in
Patients after Laparoscopic Cholecystectomy or Open Hernia
Repair. J Med Biochem. 2018;37(3):328-35.

[DOI: 10.1515/jomb-2017-0043] [PMID: 30598630]

Tewari N, Awad S, Duska F, Williams JP, Bennett A, Macdonald IA,
et al. Postoperative inflammation and insulin resistance in relation
to body composition, adiposity and carbohydrate treatment: A
randomized controlled study. Clin Nutr. 2019;38(1):204-12.
[DOI:10.1016/j.cInu.2018.01.032] [PMID: 29454501]

Tavalaee M, Beigi E, Karbalaeikhani A, Shirzadi A, Ahmadinejad

. Evaluation of carbohydrate loading on clinical results and
metabolic responses in patients undergoing laparoscopic
cholecystectomy. Ann Med Surg (Lond). 2022;78:103963.

[DOI: 10.1016/j.amsu.2022.103963] [PMID: 35734673]

ShiY, Sun M, Wang Z, Hsu HT, Shen M, Yang T, et al.
Cholecystectomy is an independent factor of enhanced insulin
release and impaired insulin sensitivity. Diabetes Res Clin Pract.
2020;162:108080. [DOI: 10.1016/j.diabres.2020.108080]

[PMID: 32061638]

Littlefield A, Lenahan C. Cholelithiasis: Presentation and
Management. J Midwifery Womens Health. 2019;64(3):289-97.
[DOI: 10.1111/jmwh.12959] [PMID: 30908805]

Ljunggren S, Nystrom T, Hahn RG. Accuracy and precision of
commonly used methods for quantifying surgery-induced insulin
resistance: Prospective observational study. Eur J Anaesthesiol.
2014;31(2):110-6. [DOI: 10.1097/EJA.0000000000000017]

[PMID: 24257458]

22. Perrella A, Giuliani A, De Palma M, Castriconi M, Molino C,
Vennarecci G. C-reactive protein but not procalcitonin may predict
antibiotic response and outcome in infections following major
abdominal surgery. Updates Surg. 2022;74(2):765-71.

[DOI: 10.1007/513304-021-01172-7] [PMID: 34699035]

23. SatoH, Carvalho G, Sato T, Lattermann R, Matsukawa T, Schricker

T.The association of preoperative glycemic control, intraoperative

insulin sensitivity, and outcomes after cardiac surgery. J Clin

Endocrinol Metab. 2010;95(9):4338-44.

[DOI: 10.1210/jc.2010-0135] [PMID: 20631016]

Muniyappa R, Lee S, Chen H, Quon MJ. Current approaches for

assessing insulin sensitivity and resistance in vivo: advantages,

limitations, and appropriate usage. Am J Physiol Endocrinol

Metab. 2008;294(1):E15-26. [DOI: 10.1152/ajpendo.00645.2007]

[PMID: 17957034]

25. Wallace TM, Levy JC, Matthews DR. Use and abuse of HOMA
modeling. Diabetes Care. 2004,27(6):1487-95.

[DOI: 10.2337/diacare.27.6.1487] [PMID: 15161807]

26. Yuan, Shi G, Chen H, Wang M, Liu H, Zhang X, et al. Effects of
preoperative oral enzyme-hydrolyzed rice flour solution on
gastric emptying and insulin resistance in patients undergoing
laparoscopic cholecystectomy: a prospective randomized
controlled trial. BMC Anesthesiol. 2023;23(1):52.

[DOI: 10.1186/512871-023-02012-4] [PMID: 36782111]

27. Vigano J, Cereda E, Caccialanza R, Carini R, Cameletti B,
Spampinato M, et al. Effects of preoperative oral carbohydrate
supplementation on postoperative metabolic stress response of
patients undergoing elective abdominal surgery. World J Surg.
2012;36(8):1738-43. [DOI: 10.1007/500268-012-1590-4]

[PMID: 22484570]

28. Essen P, Thorell A, McNurlan MA, Anderson S, Ljunquist O,
Wernerman J, et al. Laparoscopic cholecystectomy does not
prevent the postoperative protein catabolic response in muscle.
Ann Surg. 1995;222(1):36-42.

[DOI: 10.1097/00000658-199507000-00006] [PMID: 7618966]

29. Brewster N, Guthrie C, McBirnie J. CRP levels as a measure of
surgical trauma: a comparison of different general surgical
procedures. J R Coll Surg Edinb. 1994,;39(2):86-8. [PMID: 7520075]

30. Akhtar K, Kamalky-asl ID, Lamb WR, Laing |, Walton L, Pearson RC,
et al. Metabolic and inflammatory responses after laparoscopic
and open inguinal hernia repair. Ann R Coll Surg Engl.
1998;80(2):125-30. [PMID: 9623379]

24.

WUHCYNMHCKA CEH3UTMBHOCT M BpeaHOCTM LI-peakTMBHOr NnpoTenHa nocne
NanapocKoNCKe U 0TBOPEHE XONELUCTEKTOMM]E Y TOKY NPBUX ceflam

nocronepatuBHUX AaHa
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CAMETAK

YBoa/Uwnm Pa3Boj akyTHe NHCYNMHCKe pe3uncTeHLuje nocne
XUPYPLIKE NHTEPBEHLMjE je NOBe3aH Ca TUMOM W BENNYNHOM
onepauyje n owTeherem TKMBa.

Linrb Hawe cTyauje je nopeherbe MHCYNMHCKe CEH3UTUBHOCTM
npoLietbeHe NPUMEHOM XOMEOCTaTCKOr Mofiesia 3a MPOLIEHY UH-
cynuHcke pesucteHumje (XOMA-UP) n Li-peakTuBHOT npoTtenHa
(LIPM) npe 1 nocne nanapackomncke 1 0TBOPEHE XONEeLNCTEKTO-
MUje TOKOM NPBMX ceflam NOCTonepaTuBHNUX AaHa.

Metope VcnnTaHa cy 22 6onecHuKa Koju Cy MOAe/beHU y fBe
rpyne: rpyna ca slanapackornckom xoneymcrektomujom (rpyna
1) (n=61) n rpyna ca OTBOPEHOM XOJIELCTEKTOMMjOM (Fpyna 2)
(n=31). Tnnkemmja, HcynuH v LIPT cy MmepeHn y HynTom fiaHy 1
MoCTONepaTUBHO y NpBoMm, Tpehem 1 cegmom faHy. Mrkemuja,
nHcynuH v LIPT cy ogpehBann Kopuwherwem Komepumjan-
Hor Npubopa Ha ayTomaTckom aHanv3atopy Roche Cobas 6000
(Roche Diagnostics, MaHxajm, Hemauka).
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PesynTtatu Huje 6110 CTaTMCTUYKM 3HaYajHe pasnuke n3mehy
UCNUTMBAHUX rpyna y nornegy crapoctu (p = 0,626), UHAEK-
ca TenecHe mace (p = 0,548), rnukemuje (p = 0,947), uHcynuHa
(p=0,212), XOMA-WP (p = 0,390) n LIPI (p = 0,546) y HynTom
pany. Mpsor aaHa, suwe BpeaHocTy LIPM HaheHe cy y rpynu 2
y nopehemy ca rpynom 1 (p = 0,046). Tpeher gaHa, 3HauajHO
BuLLe BpegHocTy rmukemuje n XOMA-VIP HaheHe cy y rpynu 2
y nopehemy ca rpynom 1 (p = 0,025, p = 0,036, pecneKkTrBHO).
3aksyuak [osuwwetrbe LIPIT npeTxoan noropluakby UHCYANH-
CKe ceH3uTnBHOCTY n3mepeHe nomohy XOMA-VP nocne xo-
neyuctekTomuje. Owrehere NHCYNMHCKE CEH3UTUBHOCTM je
6uno n3paxeHuje Tpeher nocTonepaTMBHOT faHa y rpynu ca
OTBOPEHOM XOJleLMcTeKToMmjoM. Ha OCHOBY Halumx pe3ynTara,
nanapackorncka xofeLucTeKTommja 13asnea Makbe owTtehere
VHCYNVHCKE CEH3UTVBHOCTY U HVXKW HGNaMaTOPHI OAroBOp.
Kmbyune peun: XOMA-UP; LIPTT; nanapackoncka xoneumncrek-
TOMWja; OTBOPEHA XOJeLMCTEKTOMMja
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SUMMARY

Introduction/Objective To ensure that all patients receive the best possible anesthetic care, it is essential
to continuously evaluate our practices and strive for improvement.

The objective of this study was to internally assess the anesthesia services provided during the peripar-
tum period.

Methods The Anesthesiology Department of Leskovac General Hospital, Serbia (LGH) aimed to evaluate
patient satisfaction with spinal anesthesia (SA) for Cesarean delivery (CD) using a questionnaire consist-
ing of four open-ended questions. Following Institutional Review Board approval, an institutional-based
survey was conducted from August 2021 to July 2022. During the study period, 624 (40.6%) of the total
1535 deliveries in LGH were CDs, with 311 (49.8%) of them performed under SA. Of the patients who
underwent CD under SA, 87 agreed to anonymously complete the questionnaire.

Results Although patients had sufficient space to provide detailed responses, the majority of participants
opted for brief answers, often limited to “yes” or “no”. Of the surveyed participants, 78% were informed
about SA for CD before delivery, and 96.6% expressed satisfaction with the information provided dur-
ing the preoperative anesthesiologist’s visit. Additionally, the majority of participants (94.3%) reported
satisfaction with the postoperative analgesia they received.

Conclusion Our patients expressed high levels of satisfaction with the preoperative anesthesiologist’s
visit and the SA provided for CD. However, there is a need to improve antenatal education for expectant
mothers in the field of anesthesia. Conducting a new and more detailed survey would be necessary to
further explore the influence of patient education and socio-economic status on patient satisfaction.
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INTRODUCTION

To ensure that all patients receive the best
possible anesthetic care, it is necessary to con-
tinually examine our practices, methods, and
opportunities for improvement. This quality
improvement strategy should be an integral
part of everyday anesthesia practice, where we
evaluate what we do, how we do it, and how
we can do it better. The Society for Obstetric
Anesthesia and Perinatology has published
guidelines and recommendations for peripar-
tum care, which we have implemented to the
best of our ability [1].

The measurement of anesthesia patient ex-
perience is an emerging public and academic
focus [2]. The patient experience has a direct
effect on the patient’s opinion of the quality
of care that was received. The purpose of this
study is to internally evaluate the anesthesia
services we provide during the peripartum pe-
riod at the Leskovac General Hospital, Serbia
(LGH). We hope to improve on areas requir-
ing assistance and acknowledge our team for its

success. This is the first study of its kind in the
obstetric anesthesia in Serbia to our knowledge.

METHODS

The Anesthesiology Department of LGH wanted
to evaluate the patient satisfaction with provided
anesthetic care for Cesarean delivery (CD) via
a questionnaire. Following the Institutional
Review Board approval (approval no. 6528/2), an
institutional-based survey was conducted from
August 2021 to July 2022. Every patient who had
CD done under SA was offered to participate in
the survey. Consent was obtained after explain-
ing all the study details, including voluntary in-
clusion and data confidentiality. The inclusion
criteria included patients at least 18 years of age,
and the ability to complete a questionnaire. The
exclusion criterion was a rejection of participa-
tion in the survey. We interviewed the patients
on the second postoperative day.

During the study period (from August 2021
to July 2022), there were 1535 deliveries in LGH,
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and 624 (40.6%) of them were CDs. There were 311/624
(49.8%) CDs done under SA (Table 1). In total, 87 pa-
tients who had CD done under SA accepted to fill out the
questionnaire anonymously and were enrolled in the study.

Table 1. The total number of deliveries at Leskovac General Hospital
during the study period

Type of delivery Number of patients Percentage
Total 1535 100
Vaginal delivery 911/1535 59.4
b 624/1535 40.6
CD done under GA 313/624 50.2
CD done under SA 311/624 49.8
Survey participants 87/311 28

CD - Cesarean delivery; SA - spinal anesthesia; GA - general anesthesia

The questionnaire was printed on a card in an envelope
containing four open-ended questions (Figure 1). The first
question was: “Did you have any information or knowl-
edge about spinal anesthesia or labor analgesia before your
procedure?” The second was: “Did your anesthesiologist
explain the procedure and communicate with you so that
you could understand the procedure?” The third was: “Was
your pain well-controlled during your stay in the hospital?”
And the fourth was: “Would you use the same anesthesia
technique again?” There were no offered answers. Patients
were able to write what they wish, on their own.

In LGH, SA for CD is performed using 12.0-15.0 mg of
0.5% bupivacaine/levobupivacaine, along with 15-25 mcg
of fentanyl (based on the patient’s body habitus). Efforts
to implement intrathecal (IT) morphine use were not suc-
cessful. Only several anesthesiologists use it occasionally.
However, we use exclusively pencil-point needles 25 G
(Pencan’, BBraun Melsungen AG, Melsungen, Germany).

This study, done according to the Declaration of Helsinki,
was approved by the Ethical Committee of LGH (approval
no. 6528/2).

RESULTS

The majority of patients provided brief answers, often lim-
ited to “yes” or “no”, even though they had the option to
write longer sentences (Figure 2).

In total, 68 of 87 patients (78.2%) were informed about
the usage of SA for CD before their hospital admission.
During the preoperative visit, the approach of the anesthe-
siologist was deemed satisfactory by most patients (96.6%).
Only three out of 87 patients (3.4%) had difficulty fully
understanding the anesthesiologist’s explanation of the
SA procedure.

A significant majority of patients (94.3%) reported good
postoperative analgesia. However, five out of 87 patients
(5.7%) expressed dissatisfaction with the provided postop-
erative analgesia at times during their hospital stay. These
patients experienced periods of well-controlled pain followed
by breakthrough pain that lasted longer than expected.

Almost all surveyed patients expressed high levels of
satisfaction with SA for CD. Only one patient (1.1%) stated
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Figure 1. Questionnaire (printed card in the envelope)
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Figure 2. Patients’ answers to the questions

that she would never accept SA for CD again. Two patients
(2.2%) had some doubts about their experience, respond-
ing ‘maybe’ when asked if they would accept SA for their
next CD.

DISCUSSION

As early as the 1960s, the fields of marketing and health-
care began collaborating to understand patient satisfac-
tion [3]. Patient satisfaction is a subjective, complex, and
multi-dimensional measure of healthcare system func-
tioning influenced by cultural, socio-demographic, cogni-
tive, and affective factors [4]. It is a concept in healthcare
system evaluation that quantifies and scores specific ser-
vices based on subjective experiences and affective reac-
tions [3, 5]. Patient satisfaction is the result of patients’
expectations and experiences after receiving services from
healthcare providers [5]. If patients receive lower or weaker
service than their expectations, they may be dissatisfied.
Conversely, if the received service meets or exceeds their
expectations, patient satisfaction will be higher [5].
Improving the quality of healthcare provision involves
identifying current problems. One way to recognize such
issues is by assessing patient satisfaction [3]. Considering
patients’ opinions helps establish appropriate policies,
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administrative practices, and resource allocation priori-
ties [3].

Some studies [5-8] identified a range of non-modifiable
factors affecting patient satisfaction, such as socio-demo-
graphic characteristics like age, sex, education, occupation,
and marital status. Furthermore, patient satisfaction is as-
sociated with many modifiable factors, such as convenience,
including the availability of services (drugs, ordered labs,
and X-ray in the hospital), accessibility of services (wait-
ing time, cost of services, transport to the service), and
clinician-patient communication [5, 7]. Many anesthe-
siologists and surgeons believe that patient satisfaction
with their perioperative experience is a function of tech-
nical variables such as surgical and anesthetic techniques.
However, patients may not always have the comprehensive
perspective or expertise required to make such evaluations.
Furthermore, their satisfaction reflects their subjective
impressions regarding staff hospitality, physician-patient
communication, nurse-patient communication, provided
information about the perioperative course, and overall
perioperative experience [7, 8, 9]. Involvement in decision
making significantly increases patient satisfaction [10].

It was found that older patients, poor patients, female
patients, patients with lower levels of education, patients
not working for private enterprises (or foreign enterprises),
and patients in rural parts of countries with limited health-
care resources and ongoing healthcare reforms reported
higher levels of overall satisfaction [6]. On the contrary,
Endale Simegn et al. [8] showed that males and patients
from urban neighborhoods had higher satisfaction.

Factors associated with women’s satisfaction with skilled
delivery care were wanted pregnancy, planned delivery at
a health facility, ambulance service, privacy, short waiting
time and duration of labor, proper management of labor
pain, healthy newborn outcomes, and the opportunity to
breastfeed the baby within the first hour of life [11,12].
Implemented enhanced recovery after surgery and CD also
improves patient satisfaction [13]. Involvement in decision
making, and fulfilment of expectations are better predic-
tors of a positive birth experience than factors such as pain
and medical intervention [14]. An inverse relationship be-
tween preoperative anxiety and maternal satisfaction in
patients undergoing CD is well known [15]. However, a re-
cently published randomized controlled trial by Singh and
Heralal [16] showed that the use of a simple educational
anesthetic video might be associated with reduced anxiety
and improved maternal satisfaction in patients scheduled
for elective CD under regional anesthesia (RA).

A higher level of satisfaction with the childbirth experi-
ence is also related to satisfactory antenatal care [12, 14].
Brinkler et al. [14] have shown that good quality antenatal
information on analgesia and anesthesia significantly influ-
ences parturients’ confidence in making decisions about
analgesia and their satisfaction with the analgesia used.
Good antenatal preparation may reduce the time an an-
esthesiologist spends obtaining consent for interventions.
Improvements in information provision and retention re-
quire a coordinated approach with the services that women
already use and trust, such as their obstetricians, midwives

‘ DOI: https://doi.org/10.2298/SARH230110078P
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and antenatal classes. As anesthesiologists, we can offer
support to these colleagues to promote antenatal delivery
of information regarding peripartum anesthesia care [14].

Maternal satisfaction had immediate and long-term ef-
fects on their health. Women who feel a lack of control dur-
ing the delivery, those who are dissatisfied with their pain
relief, and those who undergo unplanned procedures are
more likely to develop a negative birth experience. Such ex-
perience puts them at an increased risk of postnatal depres-
sion, and post-traumatic stress disorder [14]. Dissatisfied
parturients decrease the use of maternal health services,
which influences an increasing rate of maternal morbidity
and mortality [11]. Disrespect and abuse of women during
childbirth are decisive factors in skilled delivery care utiliza-
tion, especially in low- and middle-income countries. The
birth experience in one labor has a lasting effect on subse-
quent labors. Both CD and the use of non-pharmacological
analgesia (such as water, transcutaneous electrical nerve
stimulation, hypnobirthing) in a previous labor were as-
sociated with less confidence in the current delivery [14].
The World Health Organization recommends monitoring
and evaluating maternal satisfaction to improve the quality
and efficiency of skilled delivery care [11].

Good patient-staff communication and effective pain
control during a hospital stay may improve overall patient
satisfaction [4, 17]. The absence of pain immediately after
anesthesia recovery, the absence of postoperative nausea
and vomiting, and the postoperative anesthesiologist’s visit
are the main factors significantly contributing to higher pa-
tient satisfaction with perioperative anesthesia services [8,
9]. Furthermore, patients who underwent surgery under
SA had higher satisfaction scores than those under general
anesthesia (GA) [8, 9]. The level of satisfaction with RA
was higher in the of 18-25 age group, male gender, patients
with previous RA experience, and patients who received
comprehensive information about RA during the preop-
erative anesthetic evaluation. Dissatisfaction with RA was
influenced by failed SA during surgery [18].

It has been observed that patients evaluated the care re-
ceived during their hospital stay differently at different time
points. Joseph at al. [19] compared the orthopedic patient
satisfaction scores given two days after admission to an aca-
demic hospital with their satisfaction scores obtained four
to six weeks after discharge via email or phone call. They
reported that patient satisfaction after discharge was discor-
dant with their inpatient experience. Patients had a better
impression of the care they had received during the hospital
stay several weeks following their discharge compared to the
impression expressed in a survey conducted two days after
hospital admission. However, Berning et al. [4] concluded in
their prospective observational cohort study that the quality
of recovery had only a marginal additional effect on total
patient satisfaction with anesthesia and surgery. Based on
expert opinion, the American Society of Anesthesiologists
(ASA) and its Committee on Performance and Outcomes
measurement (CPOM) determined that the survey should
be administered within two weeks of discharge [20].

For accurate evaluation of patient satisfaction that may
assist in quality improvement in clinical practices, validated
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tools should be used [10]. The Consumer Assessment of
Healthcare Providers and Systems (CAHPS) surveys be-
long to a family of validated tools. These questionnaires
capture self-reported patient assessments of multiple
points of contact during the healthcare experience, which
can then be used to compare facility performance [21].
Covering multiple clinical settings, some of these surveys
include several questions relevant to anesthesia care, but
in general do not include questions related specifically to
patient satisfaction for anesthesia services and thus may
not be suitable for benchmarking.

The ASA recognized the importance of assessing and
measuring patient satisfaction and experience with anes-
thesia. ASA CPOM had reviewed the existing literature on
the assessment of the patient experience with anesthesia and
developed an ASA recommended set of survey questions to
be used to evaluate the patient experience with anesthesia
care in 2013 [22]. Furthermore, the ASA recommended
that anesthesia practices report the results of this survey to
the Anesthesia Quality Institute. These data could help in
improving anesthesia services and compare the anesthesia
facilities throughout the country. The survey includes some
general questions such as the time of survey, the surgical
procedure, and patient demographic information. There
are also a set of questions from the following dimensions:
provided information, involvement in decision making, pain
management, attention, practitioner-patient relationship,
and anesthesia related sequelae. Three questions reflect
global satisfaction with anesthesia. One question reflects
global satisfaction with the facility. Response to questions
was standardized to a five-point Likert Scale as this has been
shown to be optimal for surveys of patient satisfaction [22].

The last update from the ASA on patient satisfaction
measures relevant to anesthesia services was conducted in
2019 [20]. The update includes a list of available facility-
based and practice-based tools. Facility-based surveys are
well-validated surveys that are customized to specific ser-
vice lines and care settings. They incorporate the official
CAHPS program questions and serve as a good benchmark
at the national level. However, these surveys usually require
a third party to administer them, collect patient responses,
and provide reports to anesthesia services, which results
in additional costs.

Anesthesia practice-based surveys are newer and may
have less established scientific rigor compared to facility-
based surveys. These questionnaires specifically focus on
anesthesia care. Anesthesia practice-based surveys can
be administered either by vendors or locally without the
involvement of vendors. While locally-instituted practice-
based surveys can only be used to assess performance, they
are less expensive.

We live in a country with limited healthcare resources
and ongoing healthcare reforms. In our setting, patients are
rarely prepared to complete complex surveys. Furthermore,
analyzing and interpreting the surveys can be challenging.
However, we have taken the first steps in communicating
with our patients using a simple questionnaire. Although
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it does not allow us to compare our service with other
anesthesia facilities, it provides us with valuable patient
feedback. The answers from patients can highlight the
main issues related to perioperative anesthesia services.

Our patients were primarily young females who ex-
pressed a high level of satisfaction. We did not analyze
their social, economic, and educational backgrounds. More
than 20% of our patients had no information about SA for
CD before their preoperative visit with an anesthesiologist.
This statistic suggests that anesthesiologists should play a
role in educating expectant mothers during the antenatal
period. However, 96.6% of the surveyed parturients had
appropriate communication with an anesthesiologist prior
to their surgery. This indicates that the approach of our
anesthesiologists to patients is well-received.

Our survey has certain limitations. The answers to the
questions are descriptive and qualitative in nature. The
majority of patients (94.3%) expressed satisfaction with
the treatment of postoperative pain during their hospital
stay. However, there are no quantitative measurements of
the care provided. We did not differentiate the duration
of the postoperative hospital stay based on the number of
postoperative days. Typically, post-Cesarean hospital stays
range from four to five days. Nevertheless, it remains un-
clear what level of analgesia was provided immediately af-
ter anesthesia recovery, as well as the analgesic levels given
after the day of surgery. To assess the influence of patient
demographics (education and socio-economic status) on
patient satisfaction, further follow-up studies are needed.

Although SA with IT morphine use has been recom-
mended as the preferred anesthesia choice for CD [1],
we had a low rate of IT morphine use and a significantly
higher rate of CD performed under GA. It would be inter-
esting to compare the satisfaction scores of patients who
received IT morphine during SA to those who underwent
SA without IT morphine. Furthermore, we could also com-
pare the satisfaction scores of patients who underwent SA
to those who had GA.

CONCLUSION

The patient feedback plays a crucial role in identifying com-
munication gaps between the patients and hospital staft,
and it can influence strategies to improve patient care. Our
patients have expressed high levels of satisfaction with the
preoperative visit by an anesthesiologist and the SA provided
for CD. It is imperative for us to enhance antenatal education
for expectant mothers in the realm of anesthesia by involv-
ing an anesthesiologist in the antenatal education team.

Conducting a new and more comprehensive survey
would be necessary to elucidate the impact of patient edu-
cation and socio-economic status on patient satisfaction.
Additionally, a more detailed analysis of postoperative pain
control could be conducted.

Conflict of interest: None declared.
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EBanyauuja 3a4,080/bCTBa NaLMjeHTKMIbA CTIMHAIHOM aHECTE3UjOM 33 LLapCku pes —
ucTpaxkusare y Onwroj 6onHuum ,,leckosay”, Cpbuja

Hapa Mejunh’, Pagomup Mutuh', CnobogaH faBpunosuh’, Mapuja Jouh', Cnasuua Kpywinh? bopucnasa Myjul’,

ViBaH Benuykosuh*, Hetn CapaHa®
'OnwTa 60nHMUa JleckoBal’, JleckoBau, Cpbuja;

[MHEKOMOLWKO-aKyLuepcKa KnnHnKa ,HapopHn dpoHT’, beorpag, Cpbuja;

3YHNBeP3UTETCKI KNUHUYKM LieHTap BojBoauHe, KnuHuKa 3a aHectesnonorujy 1 uHTeH3uBHy Tepanujy, Hosu Cag, Cpbuja;
“MepuumHckn uentap ,,SUNY Downstate’, BpyknuH, bbyjopk, CjeanmeHe Amepruke [lpxase;

’MemopujanHa pervioHanHa 6onHuua, Xonusyn, Gnopuga, Cjeaubene Amepuuke [pxase

CAMETAK

YBop/Llwmb Kapa HacTojmo fa cBu naumjeHTr 6yay wro 6orbe
306PUHYTY, HEOMXOAHO je CTalHO NPENCNMTMBAKE KaKo PagymMo
1 aa nu je moryhe fa cBoje MOCTYMKe yHanpeanmo.

Linsb oBe cTyavje je yHyTpalltba eBanyalmja aHeCTe31ONOLLKMX
TEXHWKa Mpy»KaHyX TOKOM nopohaja.

Metope Operene aHecTesunonoruje OnwTe 6onHMLe Jlecko-
BaL”y Cpbuju xeneno je Aa NpoLeHn 3aJ0BOSbCTBO NaLMjEHT-
Krba NPUM/bEHOM CriHanHoM aHecTesunjom (CA) 3a Lapcku pe3
(LIP) nyTem ncnutmBakba (Tako Wwro he nauujeHTKrbe NonyHUTH
YNUTHUK O YeTUPU NiTakba OTBOPEHOT Tuna). HakoH carna-
cHocTu ETnukor ogbopa OnwTe 60onHuue JleckoBal’, cnpose-
[leHO je ncnuTMBakbe TOKOM Neprofa o asrycta 2021. go jyna
2022. rognHe. Tokom UCnNTUBaHa, OA YKYNHo 1535 nopohaja
624 (40,6%) 3aBpLueHa cy LIP-om, a og Tora je 6uno 311 (49,8%)
nopohaja ca CA. MonyHaBatbeM YNUTHUKA Y UCTPaXKMBaHe ce
YKIbyunno 87 nauujeHTK1ba Koje cy gobune CA 3a LIP.
Pesynrtatu Hajsehin 6poj nauunjeHTKumba je aao oarosop y
KpaTkoj dbopmu -, 8a" unu,He", 6e3 foAaaTHYIX Nojallbersa, 6e3
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0031pa Ha To LWTO je 610 JOBOLHO NPOCTOPA 3a AeTarbHUju
ofroop. YKynHo 78% mcnutaHuLua je oaroBopuio fa cy bune
NPETX0AHO HGOPMUCAHE O MTAaHUPaHOj TEXHNLIM aHecTe3uje 1
pa3no3uma 3a ussohetrbe CA 3a LIP, a 96,6% je 61no 3aoBo/bHO
OCTBapeHVIM Mjanorom C aHeCTe31oIOroM TOKOM Mpeornepa-
TBHe noceTe. BehrHa naumjeHTKuiba (94,3%) 6una je 3apo-
BOJbHA 11 NMOCTONEPATVIBHOM KOHTPOJIOM 60na.

3aK/byuak Halue nauujeHTK/bE Cy BPNo 3a0BOSbHE Npeo-
nepaTMBHUM aHecTe3nonowkum npernegom n CA 3a LIP. He-
OMXOAHO je Aa ce aHeCTe3MOoor YK/byU y aHTeHaTalHO CaBe-
TOBanuWTe 3a TPyAHMLE Kako 6u 6une 6orbe nHpopmrcaHe
0 NUTambMMa Be3aHMM 3a aHecTe3unjy. HeonxofHo je HOBO,
JeTasbHuje UCNUTMBaHbe Kako 6y ce pasjacHuno yTuLaj obpa-
30Batba M COLMOEKOHOMCKOT CTaTyca MOpPoAnIba Ha HIXOBO
3a[0BO/bCTBO KA0 MaLMjeHTKMbA.

Kl'by‘lHe peun: CnnHanHa aHeCTeswja; LapCKn pe3; 3a40BOJb-
CTBO I'Iaul/ljeHTa; yHanpeT)eH;e KBaJINTETa JieYetha
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SUMMARY

Introduction/Objective Genetic aberrations and environmental factors are known to play an impor-
tant role in oral squamous cell carcinoma (OSCC). The aim of the study was to clarify the association of
epidermal growth factor receptor (EGFR) gene polymorphism rs1468727 with overall survival (OS) in
patients with OSCC.

Methods The study comprised a total of 61 patients diagnosed with OSCC. The follow-up period for each
patient was three years from the date of surgery and during that period their genotypes for rs1468727
polymorphism of the EGFR gene were identified using real-time polymerase chain reaction. Binary logistic
regression was used to investigate the influence of various variables on survival. Additionally, the x*test
of independence and Man-Whitney U test were done to examine the interplay between two categorical
variables and two independent samples.

Results Two variables demonstrated a statistically significant influence on OS: the TNM Classification
of Malignant Tumors (TNM) stage and EGFR genotype. At the end of the follow-up period, 39 patients
survived, with a noteworthy observation that more than half of the survivors had the EGFR rs1468727
CC genotype. The distribution of CC and CT genotypes was equal (x*> = 0.397, df = 2, p = 0.820) among
patients who deceased, indicating that no statistically significant correlations were found between OS
and demographic or tumor-related characteristics.

Conclusion EGFR rs1468727 homozygote (genotype CC) and TNM stage showed statistically significant
influence on OS in the follow-up period. This study highlights the potential significance of homozygote
EGFR rs1468727 CC in assessing the prognosis and treatment outcomes of patients undergoing surgery
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) is a ma-
lignant head and neck tumor that affects the
oral cavity, posing high morbidity and mortal-
ity risk [1]. OSCC is one of the most prevalent
types of malignancies. It accounts for approxi-
mately 90% of all oral cavity cancers, signifying
its prevalence and clinical relevance in the field
of oncology [2, 3]. In Serbia, malignant tumors
of the oral cavity account for approximately
1.1% of all malignant neoplasms [2].

OSCC is localized in various regions of the
oral mucosa, including buccal mucosa, mobile
tongue, gingiva, and mucosae of the floor of the
mouth. Clinically, it can manifest as ulceration,
infiltration, or vegetation, with leukoplakia or
erythroplakia being precancers important for
its development [4].

Numerous risk factors, including cigarette
smoking, alcohol consumption, poor dental
hygiene, persistent irritability, and genetic ab-
normalities, have been linked to OSCC [4]. The
synergistic consumption of alcohol and ciga-
rettes showed increased odds of the occurrence
of OSCC [4]. Recent research indicates a higher
prevalence of OSCC in males compared to fe-
males, and older adults are thought to be at the
highest risk of developing OSCC [5, 6].

Management of the OSCC involves a multi-
disciplinary team approach. Surgery presents the
cornerstone in OSCC treatment in combination
with adjuvant radiotherapy and chemoradiation
for high-risk patients, while systemic therapy can
be used in neoadjuvant settings for advanced-
stage disease or as a palliative setting [7, 8].

The complex behavior of malignant neoplasm
is closely linked to genetic instability [9, 10].
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OSCC has been linked to abnormalities in a number of
oncoproteins, including EGFR, K-ras, c-myc, FGF3, and
cyclin D1 [11].

The EGEFR gene encodes a transmembrane glycopro-
tein EGFR, belonging to ErbB (epidermal growth factor
receptor) family [12]. Upon ligand binding, receptor au-
tophosphorylation follows, triggering a chain of intracel-
lular signaling events [12]. The EGFR signaling pathway
is frequently dysregulated in cancer cells, promoting their
proliferation, resistance to apoptosis, enhancing capacity
for metastasis, and facilitating angiogenesis [12].

Neoplastic cells must evade the effective cell cycle
checkpoint regulatory system. The most frequent genetic
change observed in all human malignancies is the inactiva-
tion of p53, leading to persistent cell proliferation and sup-
pression of apoptotic signaling [11]. The CDKN2A gene is
the second most frequently mutated gene in OSCC. During
the G1 to S phase transition of the cell cycle, the CDKN2A
gene encodes a protein called p16, which promotes cell
cycle progression [13].

Single nucleotide polymorphisms (SNPs) within the
EGFR gene have been identified as potential factors in-
fluencing the clinical outcomes and survival of cancer
patients. SNPs can impact EGFR gene expression, protein
levels, and signaling, thereby affecting the response to
treatment and overall prognosis. Extensive research has
been conducted to investigate the predictive and prognos-
tic utility of EGFR SNPs, with a particular focus on small-
molecule tyrosine kinase inhibitors (TKIs) and anti-EGFR
monoclonal antibodies (mAbs). SNPs can influence the
efficacy of TKIs and mAbs by altering the binding affinity
of the inhibitors to EGFR, modulating downstream sig-
naling pathways, or influencing the expression levels of
EGFR itself [14].

The objective of this study was to determine the as-
sociation between EGFR rs1468727 gene polymorphism,
TNM Classification of Malignant Tumors (TNM) stage,
demographic factors, and tumor characteristics with over-
all survival in patients diagnosed with OSCC.

METHODS

The tissue samples were collected from 61 patients between
2014 and 2018 by maxillofacial surgeons at the Clinic for
Maxillofacial Surgery of the University Clinical Center of
Vojvodina, Serbia. Each tissue block, originating from the
central part of the tumor from OSCC patients, was paraffin-
embedded. Before surgery, all patients underwent biopsy to
confirm the presence of OSCC. As part of the preoperative
preparation, a computerized tomography (CT) examination
of the head, neck, and chest was performed, and the stage
of the disease was determined by the TNM classification
based on clinical examination and CT diagnostics, as well
as clinical parameters of tumor dimensions [15].

The inclusion criteria were the following: newly patho-
histologically diagnosed patients of any sex with untreated
resectable OSCC, aged 18 years or older, with no radiologi-
cally diagnosed distant metastasis.
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The exclusion criteria were as follows: patients with a
history of a prior malignancy other than basal cell carci-
noma of the skin, with recurrent oral carcinoma, a history
of therapeutic irradiation, with autoimmune disease or
HIV infection, as well as those with distant metastasis.

All patients included in the study were also HPV-nega-
tive. The follow-up period for each patient was three years,
measured from the date of surgery until the last consulta-
tion with the operator.

The Faculty of Medicine Ethics Committee of the Uni-
versity of Novi Sad approved this study, which was carried
out in accordance with the Declaration of Helsinki. All the
patients signed an informed consent and underwent stan-
dardized preoperative and operative surgical procedures.

Clinical data including age, sex, alcohol consumption,
cigarette consumption, TNM stage and the survival rate
during the follow-up period were determined for all the
patients. The pathohistological data were the following:
tumor size, the depth of tumor invasion, and the existence
of lymph node metastases.

DNA isolation and rs1468727 EGFR polymorphism
genotyping

By using QIAamp DNA FFPE Tissue Kit (Qiagen, Hilden,
Germany), genomic DNA was extracted from tissue blocks

The EGFR polymorphism rs1468727 was genotyped
using TagMan SNP Assays MTO Human SM 10 (Applied
Biosystems, Foster City, CA, USA). Polymerase chain reac-
tion (PCR) reaction contained 50 ng DNA, 1 pl of assay,
and 12.5 pl of Tag DNA polymerase master mix (TagMan)
and water to reach the final volume of 25 pl.

PCR was carried out with the following temperature
profile: initial denaturation step (95°C for five minutes), fol-
lowed by 30 cycles of denaturation (95°C for one minute),
annealing (69°C for one minute) and extension step (72°C
for one minute), with the final extension step (72°C for five
minutes). The assay was performed in a 96-well plate and the
fluorescence was measured in the Applied Biosystems 7500
Fast Real-Time PCR System instrument. All necessary PCR
control reactions were set up and performed in each run.

Summary statistics, including the mean, median, and
standard deviation for numerical variables, and frequen-
cies for categorical variables, were presented to provide an
overview of the data.

We employed binary logistic regression to investigate
the impact of various variables on survival outcomes. This
modeling approach is well-suited for Bernoulli-distribut-
ed dependent variables, which take binary values (0 or 1)
based on the presence or absence of a specific criterion, in
our case overall survival. The results of the binary logistic
regression analysis were reported in terms of coefficients
(B), standard errors (S.E.), significance tests (Wald, degrees
of freedom, p-values), and odds ratios.

An odds ratio greater than 1 indicates a positive associa-
tion between independent and dependent variables, imply-
ing an increase in the likelihood of the outcome of the de-
pendent variable with the predictor’s presence. Conversely,
an odds ratio below 1 describes a negative association.
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We employed the x* test of independence to assess re-
lationships between categorical variables. It allowed us to
explore potential dependencies between various categorical
factors and the survival outcome.

We used the Mann-Whitney U test to compare nu-
merical variables between two independent groups. This
test was appropriate for our study as it does not assume a
normal distribution of data and is robust against outliers.

We set the significance level at p < 0.05 for all statisti-
cal tests.

All statistical analyses were conducted using IBM SPSS
Statistics, Version 25.0 (IBM Corp., Armonk, NY, USA).

RESULTS

In the three-year follow-up period after surgery, a total of
22 patients deceased (36.1%). The analysis was conducted
to determine the potential statically significant difference
between survival outcomes and collected characteristics.
Summary statistics of demographic data, patients, and
cancer characteristics are presented in Table 1.

Baculov K. et al.

without any independent variables (x* = 14.276, df = 1,
p = 0.032). The Nagelkerke R? value amounted to 36%,
while the overall classification percentage was 75.9%.

Forward selection based on likelihood ratio was used to
perform a stepwise selection method and chose statistically
significant determinants of overall survival. According to
the results, two variables significantly influenced overall
survival: the TNM stage and EGFR CC genotype.

The odds ratio, often denoted as Exp (B) in logistic
regression output, provided an insight into the relation-
ship between the independent variables and the likeli-
hood of the dependent variable outcome. A person with
genotype CC is more likely to survive (Table 2). The odds
ratio of 3.118 suggests that, while keeping other variables
constant, each unit increase in the TNM stage results in
approximately 3118 times higher odds of not surviving.
This indicates a positive association between the TNM
stage and the likelihood of not surviving, implying that
higher TNM stage is associated with higher odds of not
surviving (Table 2).

Table 2. Logistic regression results

B S.E. | Wald Df Sig. | Exp (B)
Table 1. Summary statistics for analyzed variables in the total group of pa-
tients; results are presented for the total sample of patients and are further TNM Stage 1.137 | 360 |10.006 ! 0.002 | 3.118
stratified into two groups based on survival outcomes: survived and deceased rs1468727 EGFR |
patients Genotype CC 2.794 | 1438 | 3.773 1 0.050 | 0.061
Total Survived | Deceased | Survival Constant -5.502 | 1.701 | 10.468 1 0.001 | 0.004
Characteristics mean = SD | mean + SD | mean + SD | differences B - coefficients: S.E. — standard errors: Df - deqrees of freedom:
orn (%) orn (%) orn (%) p-values Sig. — tests for s'ig;wi'ﬁcance ' ? '
Demographic characteristics
Age 654£10.1| 655£89 | 653£123 | 0636 The odds ratio of 0.061 indicated a statistically signifi-
Males 47(77) | 29(744) | 18(818) 0.728 cant association between the genotype EGFR rs1468727
A!COhOI consumers 40(656) | 27(69.2) | 13(59.1) 0.603 CC and lower odds of not surviving. Specifically, individu-
?garette corfsun;er:] >0 FB?'O) 35(897) | 15(68.2) 0.079 als with genotype EGFR rs1468727 CC had approximately
V:E()Ir_assr'a: characteristics 0.061 times lower odds of mortality compared to individu-
m ode . .. . .
mletaS):aSzS " 25(41) | 13(333) | 12(545) 0.108 als with the reference genotype. This indicates a negative
Largest tumor 13205 | 12205 | 15205 0027 association between genotype EGFR rs1468727 CC and the
dimension (cm) s e oo ] likelihood of death, implying that having genotype EGFR
PHdepthoftumor | oo - | 55 co |108+517 | 0016 rs1468727 CC decreases the likelihood of not surviving.
invasion (mm)
TNM stage 0.052
| 5(8.2) 4(10.3) 1(4.5) DISCUSSION
I 17 (27.9) 13(33.3) 4(18.2)
I 19B11) | 13(333) | 6(27.3) EGFR-mediated signaling pathways play a crucial role in
IVa 16(262) | 13(333) | 7(318) facilitating tumor cell growth and survival, providing tu-
Vb 4 (6.6) 9(23.1) 4(18.2)

At the end of the follow-up period, 39 patients survived
and more than half of them had genotype CC. An equal dis-
tribution between CC and CT genotypes (x> = 0.397, df = 2,
p = 0.820) was observed among patients who deceased.

A binary regression model was used in this study to
explain the survival of the patients by entering the fol-
lowing variables as independent ones: age, sex, alcohol
consumption, cigarette consumption, presence of lymph
node metastases, tumor size, depth of tumor invasion, as
well as EGFR genotype.

The omnibus test of model coefficients confirmed that
the model fit the data significantly better than the model

‘ DOI: https://doi.org/10.2298/SARH230306076B

mor cells with significant advantages that lead to uncon-
trolled proliferation. Consequently, this unregulated cell
division results in increasing the number of cancerous cells
and acceleration of tumor growth [16].

Several mechanisms have been proposed to explain
how the EGFR SNPs might affect survival or treatment
outcomes in cancer patients: the EGFR SNPs can influ-
ence the expression level of the EGFR gene, which could
potentially impact the responsiveness of cancer cells to cer-
tain treatments or influence disease progression [17]. The
EGEFR rs1468727 SNP might interact with other genetic
factors to collectively influence survival outcomes [18]. It
is extremely challenging to isolate the specific effect of a
single SNP on a given phenotype when other related SNPs
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Figure 1. Comparative overview of EGFR rs1468727 genotype frequen-
cies in groups of survived and deceased patients*

*Distribution of CC, CT, and TT genotype frequencies in survived
and deceased patients

may do the same through linkage disequilibrium and other
mechanisms [19]. Certain EGFR genotypes could poten-
tially influence drug efficacy, toxicity, or overall treatment
response [17, 20].

EGFR signaling interacts with numerous other path-
ways involved in cell proliferation, apoptosis, angiogenesis,
and DNA repair. Consequently, the EGFR polymorphisms
may influence the activity of these pathways indirectly, thus
potentially affecting survival outcomes [16].

In this study, we examined the associations between
demographic characteristics, EGFR SNP rs1468727 and
tumor-associated characteristics with survival in OSCC
patients. The results showed that TNM stage and EGFR
CC genotype had a statistically significant influence on
overall survival. In contrast, no statistically significant cor-
relations were identified between overall survival and each
of the following variables: age, sex, alcohol and cigarette
consumption, presence of metastases, tumor size and his-
topathological depth of tumor invasion.

Our data indicated that individuals with EGFR
rs1468727 CC genotype and OSCC were more likely to
survive. Su et al. [21] reported the predictive significance of
EGF and EGFR polymorphisms in a group of locally pro-
gressed head and neck squamous cell carcinoma patients
undergoing post-operative chemotherapy-radiotherapy.
Additionally, Saravani et al. [22] evaluated the potential
impact of three polymorphisms: rs2227983, rs2227984, and
rs2293347 in OSCC patients in southeast Iran. Their study
showed that the EGFR G>A (rs2227983) polymorphism
contributes to OSCC susceptibility. Specifically, patients
with the EGFR R521K G/G (11.1%) and G/A (15.9%)
genotypes exhibited poorer five-year overall survival rates
compared to those with the A/A (62.5%) genotype. The
prognostic value of the R521K polymorphism was further
investigated in the study by Bandrés et al. [23]. The R497K
variant was associated with a poorer prognosis than the
other variants. Patients with the R521K polymorphism
and the G/G genotype in exon 13 had the highest chance
of disease-related mortality.

In contrast, the (CA)n polymorphism in intron 1 was
not associated with overall survival in the same patient
group. No other references regarding the connection be-
tween EGFR 151468727 CC genotype and OSCC were
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found. Nonetheless, Li et al. [18] discovered that the overall
survival in Chinese population of patients with glioma and
EGFR rs1468727 CC genotype was much shorter, indicat-
ing different effect in different tumor types.

On the contrary, our research suggested that individu-
als with EGFR rs1468727 CC genotype were more likely
to survive. The conflicting result could be attributed to
variations in the sample size, differences in tumor type or
geographical locations.

Metadata analysis conducted by de Morais et al. [24]
involved a review of 14,746 papers and focused on 11 rel-
evant studies, which matched the criteria, to identify clini-
cal and pathologic factors related to the prognosis of OSCC
in young patients. The analysis included a total of 2317
patients with OSCC, with men comprising the majority of
the sample. Regarding the tumor-node-metastasis stage,
the majority of research indicated that cases were typically
detected in their early stages (I and II). The studies also
revealed considerable variation in locoregional recurrence
rates and histologic grade of malignancy. Regional lymph
node metastases decreased both the overall and individual
survival rates which is consistent with our findings.

Kaminagakura et al. [25] reported that younger patients
had a greater relapse rate (p = 0.02), but there was no dif-
ference in overall survival (p = 0.86) that was statistically
significant. The clinical stage of the tumors in the younger
patients was less advanced, and there was an increased uti-
lization of surgery, radiation, and chemotherapy, leading to
improved overall survival.

This study emphasized the significance of early detec-
tion and vigorous treatment of OSCC [25]. Zhang et al.
[26] discovered that there was no statistically significant
difference between the youngest and oldest patient groups
in both disease-free survival or disease-specific survival
(p = 0.605 and p = 0.520, respectively). Costa et al. [27]
discovered a higher incidence of OSCC among men, Cau-
casians, smokers, and alcohol consumers. In our study, the
mean age of patients was 65.4  10.1 with the majority of
patients (47, 77%) being male.

Tsou et al. [28] presented molecular evidence demon-
strating how acrolein-containing cigarette smoke contrib-
uted to EGFR amplification and activation of downstream
signaling in OSCC. Shahsavari et al. [29] showed that the
age, sex, grade, and stage of OSCC patients did not exhibit
any statistically significant relationships with EGFR ex-
pression (p > 0.05). However, in the group of esophageal
squamous-cell carcinoma patients, there was a statistically
significant connection between EGFR expression and stage
(p = 0.006) [29].

The study by Costa et al. [27] found no associations be-
tween EGFR expression and alcohol or tobacco use. Simi-
larly, our study did not discover any statistically significant
correlations between age, sex, alcohol and cigarette con-
sumption, genotype, and overall survival of the patients.
Costa et al. [27] reported that the disease development
and survival rates were adversely impacted by tumors with
positive margins, larger size, and stronger EGFR expres-
sion and our data indicates that the TNM stage of illness
and EGFR genotype impacted the survival of the patients.
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Bandrés et al. [23] demonstrated that EGFR genotypes
might be useful indicators in predicting the survival of
OSCC patients with metastatic or recurrent disease. In ad-
dition, their research indicated that EGFR polymorphisms
could be advantageous for EGFR-targeted antibody ther-
apy [23]. EGFR, a cell-surface receptor and a druggable
kinase, can be targeted by drugs to modulate its activity
[20]. In a subset of malignant neoplasms, the EGFR gene
is abnormally amplified, rearranged, and mutated, con-
tributing to the development and progression of cancer.
As a result, targeting the abnormal EGFR has become a
major focus in signal blockade strategies for treating vari-
ous cancers, including OSCC. Onda et al. [30] conducted
flow cytometry analysis to evaluate the expression levels of
EGFR in OSCC cell lines, revealing high expression levels
in all tested OSCC cell lines. This finding suggests that
EGFR may have a significant role in the development and
progression of OSCC.

By targeting abnormal EGFR, researchers aim to inhibit
its activity and disrupt the signaling pathways that promote
cancer growth [30].

Despite these insights, our data cannot conclusively
highlight the significance of EGFR rs1468727 gene vari-
ants.
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CONCLUSION

According to the results, two variables had a statistically
significant influence on OS: the TNM stage and EGFR
151468727 CC genotype. Higher TNM stage was associated
with a decreased likelihood of survival, while individu-
als with EGFR rs1468727 CC genotype were more likely
to survive. This study underscores the potential signifi-
cance of genetic factors, particularly homozygote EGFR
rs1468727 CC, in assessing the prognosis and treatment
outcomes in OSCC. Ongoing research of genetic factors
and OSCC is crucial to uncover novel avenues for medical
care and improve patient outcomes.
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YTuuaj nonumopdusma reHa 3a peuentop enmaepmanHor pakropa pacra rs1468727
Ha NpeXkuB/baBakbe 60s1eCHMKA Ca OPAIHUM NAHOLLENYNAPHUM KapLMHOMOM

KatapuHa bauynos', Muxajna han? bpaHucnas bajknr®, MBaHa Mujatos?, Hapa Byukosuh?®, Cawa Mujatos®, irop HaH®,
WBa bapjaktaposuh', JeneHa CrojueBuh-Manetuh', Hatawa ByunHuh’
'YHugep3utet y HoBom Cagy, MeanunHcKI GakynTeT, YHUBEP3UTETCKM KNMHUYKN LieHTap BojBoawHe, LieHTap 3a nabopatopujcky

meamumHy, Hosun Cag, Cp6uja;

YHusep3uteT y HoBom Capy, MpupopHo-matematnyku Gakyntet, [lenaptmaH 3a 6ronorujy n ekonorujy, Hosu Cag, Cpbuja;
3YHneep3uTet y Hosom Cagy, MeguumHckm dakyntet, KnuHuka 3a ctomatonorujy Bojsopute, Hosu Cag, Cpbuja;
*YHuBep3uTeT y HoBom Capy, MeanUMHCKN dakynTeT, YHUBEP3UTETCKI KNUHUYKM LieHTap BojBoauHe, KnuHuka 3a MakcunodavujanHy 1

opanHy xupyprujy, Hosu Cag, Cpbuja;

YHneep3uTtet y Hosom Cagy, MeguumHckm dakynteT, YHMBEP3UTETCKN KNMHUYKY LieHTap BojsoguHe, LieHTap 3a natonorujy u xuctonorujy,
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’Yuneep3utet y Hosom Cagy, MeguumHckm dakyntet, [lenaptmaH 3a dapmavujy, Hosu Cag, Cpbuja

CAXETAK

YBoga/Lium lNo3HaTo je fa reHeTMuke abepauuje 3ajenHo ca
dakToprMma cpefmHe Urpajy BaxHy yory y HacTaHKy opanHor
nnaHouenynapHor kapumHoma (OMK).

Linrb ncraxusama je aa ce pasjacHu moryhu yTruaj nonvmop-
¢dv3ma reHa 3a peLenTop enugepmanHor gaktopa pacta (EGFR)
rs1468727 Ha yKYMHO NpexuBrbaBatbe Ko 6onecHuka ca OfK.
MeTtoge Y ctyaujy je 610 ykibyyeH 61 60necHUK ca AnjarHo3oM
OlK. Mepriog npahetba 3a cBakor 6onecHMKa 610 je Tpy roguHe
oA AaTyma onepauuje. [eHOTUM cBakor 6onecHUKa 3a rs1468727
nonumopdusam reHa EGFR petektoBaH je kopuwherem PCR
MeTofe y peanHomM BpemeHy. Kako 6u ce nctpaxumno Koja Ba-
pvjabna yTuye Ha npexnBIbaBame, KopulwheHa je 6uHapHa
NIOrMCTNYKA perpecuja. 3a MCNUTBakbEe OfHOCA KaTeropnUKmx
Bapujabnu KopuwheHu cy TecT He3aBUcHOCTY X* U MaH-But-
Hujes U TecT.

Pe3ynTtatum [IBe Bapujabne cy nokasane CTaTUCTAYKY 3HaYajaH
yTWLaj Ha YKYMHO MpeXiBIbaBame: CTaaujyM Knacuourkaumje
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Manuriux tymopa (TNM) n EGFR reHoTun. Tpu roarHe nocne
onepauuje (npahetba) Mehy 39 npexusenix 6onecH1Ka BuLle
o[, NoJioBMHe nMano je reHotun EGFR rs1468727 CC. Mehy 60-
NeCHULMMA KOjU HICY MPeXMBENY, AUCTPUOYLIja FeHOTMMOBA
CCwu CT 6una je jegHaka (x*> = 0,397, df = 2, p = 0,820). Hucy
NAeHTUMKOBaHE CTaTUCTUYKM 3HauajHe Kopenaumje namehy
YKYMHOT NpexyB/baBakba U AeMorpadCckux Uam TyMopCKuX
KapaKTepucTrKa.

3aksbyuak EGFR rs1468727 xomo3uroT (reHoTtun CC) n ctagu-
jym TNM noka3sanu cy CTaTUCTUYKM 3HaYajaH yTu1Laj Ha yKynHo
npexrBrbaBatbe y nepuogy npahewa 6onecHrka. OBa ctyamja
Harnawasa Moryh 3Hauaj pasmatpatba reHeTcKIx $pakTopa, Kao
LUTO je XOMO3UroTHU EGFR rs1468727 renotun CC, npunnkom
npoLieHe NPOrHo3e 1 Ncxopa Jieyerba 6onecHrKa Koju cy 6unm
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SUMMARY

Introduction/Objective Homicide, a major public concern, has always attracted the attention of
criminology, psychiatry, psychology, and other related disciplines.

The objective of this study was to determine the frequency and type of mental disorders in 94 attempted/
committed homicide perpetrators.

Methods The authors conducted a psychiatric assessment of all perpetrators based on psychiatric
interviews, psychological testing, and the examination of available medical records.

Results The key findings of this study imply that there is a large percentage of violent crime perpetrators
with mental disorders (62%). When we excluded people with personality disorders from this group, we
found that the most common major mental disorders among the perpetrators were psychosis and alcohol
use disorders (approximately 10% each).

Conclusion The results highlight the importance of the early identification and treatment of people with
mental disorders in the general population, as this could reduce the possibility of criminal behavior. The
high overall incidence of mental disorders in the group of homicide perpetrators indicates the need for a
reform of psychiatric services in Serbia and the promotion of psychiatry in the community, which would
contribute to bringing professionals closer to people with mental disorders and thus, timely recognition
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and treatment of these patients.
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INTRODUCTION

Homicide, a major public concern, has always
attracted the attention of law, criminology, psy-
chiatry, psychology, sociology, and other related
disciplines. According to the United Nations’
data, the overall number of people killed in
homicides increased from 362,000 in 1990 to
464,000 in 2017 [1]. The same source states that
the global homicide rate was 6.1 per 100,000,
the American continent had the highest rate
of 17.2, while the rate in Europe was 3 in 2017
[1]. For people aged 5-29, one of the top five
causes of death is homicide [2].

Studying the phenomenon of homicide cer-
tainly requires taking into consideration human
aggression which is defined as the deliberate
use of force against another person. Aggression
is the result of complex interactions between
neurobiological, psychological, and environ-
mental factors. It has been shown that the male
sex is associated with a higher frequency of ag-
gressive behavior. However, sex differences in
aggression are less pronounced in individuals
with mental disorders [3]. Aggression in the
population with mental disorders has not been
sufficiently explored, despite its obvious impor-
tance [4]. The opinion of earlier experts that
the risk of aggressive behavior in the popula-
tion of psychiatric patients is no greater than in
the general population was replaced by research

data indicating that there is an increased risk
of aggression in people with certain psychiatric
diagnoses [5]. In other words, mental disorders,
regardless of other factors, are associated with
an increased rate of aggressiveness, with an esti-
mated risk of approximately 4% [6]. The risk of
aggressive behavior is even greater when there
is comorbidity of a mental disorder with the
abuse of psychoactive substances [7, 8].
Schizophrenia, the most prevalent psychotic
disorder, increases the risk for aggression [9].
Studies suggest that individuals with schizo-
phrenia are four to seven times more likely to
commit violent crimes, and four to six times
more likely to exhibit general aggressive be-
havior, compared with the general population
[10]. Flynn et al. [11] concluded that 90% of
the homicide offenders with schizophrenia
experienced psychotic symptoms at the time
of the offence. Furthermore, previous research
reported that 10% of homicide perpetrators
were described in psychiatric reports as being
mentally ill at the time of their offence, 4% of
whom were thought to have schizophrenia [12].
A significant part of increase in the risk of ag-
gression in people with schizophrenia is caused
by comorbid psychiatric disorders caused by
psychoactive substance use [4, 9]. Research on
bipolar disorder has revealed a higher risk of vi-
olence during acute manic episodes even when
controlling for psychoactive substance use [4].
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A diagnosis of depression has also been associated with
an increase in violent crimes, including homicide [13]. In
addition, the interaction between personality traits and
aggressive behaviors has drawn the attention of researchers
who identified people with personality disorders (PDs) as
high-risk population [14, 15]. And finally, it is important
to note that substance abuse has shown to have a nega-
tive effect on inhibition or impulse control, supporting
the hypothesis of a biological link between psychoactive
substance use disorders and aggression [16, 17].

The only available study conducted in the Republic of
Serbia on 154 homicide perpetrators found that 55% had
been diagnosed with mental disorders. The most frequent
diagnosis was PD (63%), followed by psychosis (13%) and
alcohol dependence (14%). It is also interesting that the
aforementioned study indicated that as many as 45% of
people with mental disorders from a group of perpetra-
tors were diagnosed for the first time in forensic services
following the offence [18].

The primary objective of this study was to determine
the frequency and types of mental disorders among ho-
micide perpetrators to underline the need for adequate
psychiatric treatment of individual patients prone to ag-
gressive behavior.

METHODS

We examined forensic psychiatric reports conducted at the
Clinic for Psychiatry in Novi Sad, Serbia from 2001 to 2018,
that assessed 94 attempted or committed homicide perpetra-
tors. The authors conducted a psychiatric assessment of all
perpetrators based on psychiatric interviews, psychological
testing, and the examination of available medical records.
Diagnoses of mental disorders were made based on official
diagnostic criteria from the International Classification
of Diseases (ICD-10), and relevant perpetrator character-
istics were determined using the Minnesota Multiphasic
Personality Inventory [19, 20]. To compare our results with
the literature data, we also used the diagnostic category of
major mental disorder (MMD) which is frequently used
in research exploring the mental state of murderers. This
category includes psychotic disorders, mood disorders, psy-
choactive substance use disorders, and excludes PDs, as well
as mental retardation [21]. According to ICD-10, a specific
PD is a severe disturbance in the characterological consti-
tution and behavioral tendencies of the individual, usually
involving several areas of personality, and is nearly always
associated with considerable personal and social disruption.
All PDs must meet the following criteria:

a) markedly disharmonious attitudes and behavior, usu-
ally involving several areas of functioning;

b) the abnormal behavior pattern is enduring, long-
standing, and not limited to episodes of mental illness;

c) the abnormal behavior pattern is pervasive and
clearly maladaptive to a broad range of personal and so-
cial situations;

d) the above manifestations always appear during child-
hood or adolescence and continue into adulthood;
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e) the disorder leads to considerable personal distress,
but this may only become apparent late in its course;

f) the disorder is usually, but not invariably, associated
with significant problems in occupational and social per-
formance.

Specific PDs include paranoid, schizoid, dissocial, emo-
tionally unstable, histrionic, anankastic, anxious, depen-
dent, mixed, and other. To diagnose most of the subtypes
listed below, clear evidence is usually required for the pres-
ence of at least three traits or behaviors given in the clinical
description [19].

All forensic records are properties of the Clinical
Centre of Vojvodina, and their use was authorized by the
Institutional Ethics Committee in 2017. We emphasize
that local court rules require that all individuals charged
with attempted or committed homicide receive psychiatric
evaluations during trial to assess their mental competence.
This is because Serbian criminal legislation determines that
a perpetrator is guilty only if he is mentally competent at
the time of the offence. If the perpetrator was unable to un-
derstand the significance of his criminal act or was unable
to control his actions because of his mental disorder at the
time of the offence, he was said to be mentally incompe-
tent. Mentally incompetent perpetrators are not considered
guilty and are not being sentenced to sanctions. Instead
of sanctions, mentally ill perpetrators receive compulsory
psychiatric treatment to reduce the risk of recidivism due
to psychiatric illnesses [22].

The sample baseline characteristics were summarized us-
ing means or frequencies as appropriate. All statistical analy-
ses were performed using IBM SPSS Statistics for Windows,
Version 21.0. (IBM Corp., Armonk, NY, USA), and the re-
sults are presented in the text and figures. Descriptive statis-
tics were used for data processing. Numerical features were
presented through measures of central tendency (arithmetic
mean), variability (range of values), and attributive features
using frequencies and percentages [23].

RESULTS

The sample was mostly male (85%) and relatively young
(median age: 37 + 4.1, ranging: 15-80 years). In total, 41%
of the study group completed elementary education, 45%
secondary education, and 14% university education. As
many as 27% of the study group had mental disorders
among their close relatives, mainly alcoholism (68%),
schizophrenia (12%), and depression (8%).

In total 26% percent of perpetrators had a history of
criminal offences, with violent crimes being the most fre-
quent (60.87%).

Of the sample 32% had a lifetime history of psychiatric
illnesses. Among perpetrators who had received psychi-
atric treatment before the violent act, the most frequent
diagnoses were PDs and psychoactive substance use
disorders (27.9% each), followed by psychotic disorders
(14%), mood disorders, neurotic, and stress-related dis-
orders (9.3% each), organic mental disorders (7%), and
mental retardation (4.6%). The most common psychiatric
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comorbidities were substance use, PDs (40%), and psy-
chotic disorders (12%).

According to the forensic psychiatric evaluation, 62% of
the sample had a certain form of mental disorder. The re-
sults showed that 25% of the study population had MMDs
such as schizophrenia, non-schizophrenic psychosis, mood
disorders, or psychoactive substance use disorders. The
types and frequencies of the MMDs in the study group
are shown in Figure 1.

Interestingly, schizophrenia was recognized and treated
before attempted or committed homicide in only 12% of
patients with schizophrenia.

PD was diagnosed in 41% of patients. The types and
frequencies of PD are shown in Figure 2.

As many as half of the perpetrators were under the in-
fluence of psychoactive substances at the time of the of-
fence, and alcohol was the most commonly used substance
(95.74%).

DISCUSSION

The characteristics of our sample, in terms of sex, age,
educational level, employment status, and previous crimi-
nal offences, are consistent with the literature. Previous
research has described a male predominance in the popu-
lation of killers, and this was confirmed by our finding
that there were 85% of men in the study group [24]. The
average age of the perpetrators in our sample was 37 £ 4.1,
which is consistent with the literature describing murder-
ers as young or middle-aged adults [25, 26]. High school
education was the most common (45%) in our sample, fol-
lowed by elementary school (41%), and university (14%).
Statistical analysis showed that none of the educational
categories were significantly more frequent in the inves-
tigated population. However, a study of homicide statis-
tics between 1990 and 2005, from a range of countries
similarly showed that homicide was more likely to decline
in countries that invested more heavily in education [1].
Although some authors state that a lower educational level
could be a factor contributing to aggression, our results do
not indicate this association [27]. As many as 65% of the
perpetrators in our study were unemployed at the time
of the offence. The correlation between the prevalence of
murders and unemployment is present in the literature,
but we must emphasize that unemployment is also linked
to mental disorders in general, which is why we cannot say
that our results confirm this connection [27].

About a quarter of the sample (27%) had a close rela-
tive with a mental disorder. The most frequent diagno-
ses among perpetrators’ relatives were alcoholism (68%),
schizophrenia (12%), depression (8%), opiate dependence
(4%), mental retardation (4%), and PD (4%). The signifi-
cance of this result comes from the fact that previous re-
search suggests that a family history of mental disorders
is a significant independent risk factor for homicide [28].

It is well known that a history of violence is one of the
most important predictors of future violence [29]. High
rates of criminal recidivism are confirmed by our results,
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Figure 2. Types of personality disorders in perpetrators

which show that 26% of the sample had been previously
prosecuted, most frequently because of violent crimes (61%).

Almost one third of our sample (32%) was diagnosed
and treated psychiatrically before committing a criminal
act. This result must be taken seriously in the context of
the prevention of crimes that may stem from untreated or
inadequately treated mental disorders. In this context, it is
important to mention the literature on the increased risk
of homicides in mental disorders. Available evidence sug-
gests that persons with serious forms of mental illness are
4-10 times more likely to commit homicide as compared
to non-affected members of the general population [30].

The authors used the diagnostic category MDD which
is frequently used in international research and Serbian
practice, to explore the mental state of murderers to com-
pare the presented results with the literature data. MMD
includes psychotic disorders, mood disorders, and psy-
choactive substance use disorders, and excludes PDs and
mental retardation [31].

Psychiatric forensic evaluation of our sample revealed
that 25% of perpetrators had MMDs. We must emphasize
that the literature data is inconsistent with regard to the
frequency of mental disorders in the group of homicide
perpetrators, and this percentage ranges from 10% to
91% [21, 31]. When we considered the distribution of
individual MMDs in our study group, the most frequent
was alcohol use disorder (10%), followed by psychosis
(9%) and opioid use disorder (5%). Literature suggests
that between 4% and 6.5% of homicide perpetrators suf-
fer from psychotic disorders, mainly schizophrenia [32].
In this context, it has been reported that as many as 5.2%
of extremely violent acts are committed by psychiatric
patients, most commonly with schizophrenia [11]. As the
proportion of perpetrators with psychosis in our sample
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is almost twice as high as that in the literature, and as
many as 88% of perpetrators with psychosis have not been
diagnosed prior to the offence, we must wonder about the
quality of psychiatric screening and treatment programs
in Serbia. We emphasize that untreated psychosis con-
tributes to the risk of violence [11]. It must be noted that
psychiatric comorbidity significantly increases the risk
of aggression, and the most frequent co-morbid mental
disorders are psychoactive substance use disorders [4, 9].
It is important to note that schizophrenia per se increases
the risk of homicide ten times, while its comorbidity with
the use of psychoactive substances increases this risk by
as much as 17 times [8].

When we examined diagnoses that were not included
in the category of MMDs (non-MMD diagnoses), 6% of
our sample had mental retardation, while PD was pres-
ent in 41% of all subjects. The most frequent type of PD
was emotionally unstable (64.9%), followed by schizoid
(8.1%), other-specific (8.1%), mixed (8.1%), histrionic
(5.4%), dissocial (2.7%), and paranoid (2.7%). The fre-
quency of PDs in our study group was significantly higher
than that described in the literature, ranging from 13%
to 24% in people convicted of a murder [32]. This result
may indicate a lower threshold for diagnosing PD in our
country, or that there is a higher incidence of murders
resulting from impulsiveness as one of the characteristics
of emotionally unstable PD. It is estimated that prisoners
have PDs several times more frequently than the general
population, indicating that this disorder is a risk factor for
committing criminal offences [33]. This is also supported
by the fact that aggression is a defining characteristic of
borderline and antisocial PDs.

Exactly half of all perpetrators were under the influence
of psychoactive substances at the time of the offence, most
often alcohol (96%). This result is compatible with the re-
sults of similar research, where it is stated that 37-59% of
men who committed offences were under the influence of
psychoactive substances, most often alcohol [1].
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McuxujaTpujcke KapaKTepPUCTMKE NOYMHKUAALA XomuLmaa Yy Cpbuju

Bnagummp KHexesuh'?, paraHa PatkoBuh'2, CBetnaHa /BaHoBUNh-KoBauesnh'? AHa-Mapuja BejHoBuh'?, BaneHtrHa LLo6oT'?,

Mawa Yomuh'?, Jenena Knexesuh'

'YHusep3utet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;
2YHNBEP3UTETCKI KNMHUYKM LieHTap BojBoanHe, KnuHuka 3a ncuxujatpujy, Hosn Cag, Cpbuja

CAXETAK

YBoa/Lnmb Xomnuuma je Kao 3HavajaH ApyLUTBEHU Npobnem
oflyBeK NPVBIa4Mo Naxkkby KPUMUHONOIMje, NcuxujaTpuje, ncu-
Xosoruje v Apyrvix CPOLHNX ANCLMMIINHA.

Linsb oBor nctpaxusarma 6110 je fa ce yTBpAe yuecTanoct u
BpCTa MeHTanHux nopemehaja kog 94 n3spLumoLa yornctea nim
youncTBa y NokyLuajy.

Metope AyTopu Cy 3BPLUXAY NCUXMjaTPUjCKy eBanyauujy 13-
BpLUMaLa KPUBUYHYIX AeNa Ha OCHOBY NCUXUjaTPUjCKOT UHTepP-
Bjya, NCVXOMOLLKOT TeCTVPakba 1 YBUAA Y AOCTYMHY MEANLIMHCKY
LOKyMeHTaLujy.

Pe3yntatm Haj3HauajHujn pe3yntaT OBOr UCTPaXkMBatba je Aa
MOCTOjW BENMKM MPOLIEHAT MOYMHMUMALA HACUITHUX KPUBUYHIX
[lena Koju 3afoBo/baBajy KpUtepujyme 3a noctaB/batbe gunja-
rHo3e MeHTasHor nopemehaja (62%). Kaga cmo 13 oBe rpyne
UCKIbyunnv ocobe ca nopemehajuma nMyHOCTY, YCTaHOBUNM

‘ DOI: https://doi.org/10.2298/SARH220911088K

CMo Aa cy Mehy yurHMoLMa HajarpectBHUUX KPUBMUYHYIX Aena
Hajuewwhn ncuxoTnyHn nopemehajn n MmeHTanHn nopemehaju
HacTanu 36or ynotpebe ankoxona (cBaku no oko 10%).
3ak/byuak Pesyntatu ykasyjy Ha 3Hauaj paHor AujarHOCTUKO-
Batba M TpeTMaHa ocoba ca MeHTanHUM nopemehajyuma y on-
WITOj Monynauuju, jep 6u To MOrNo fia AOBEAE [0 pefyKumje
pr3rKa ofy HaCUNHOT NoHallara. Bucoka ykynHa nHuuaeHLa
MeHTanHux nopemehaja y rpynu n3splunnatia youcrasa ykasyje
Ha noTpeby fa ce pedopmuLLe NCUXUjaTpujcka 3npaBCTBEHA
3awTtnTa 'y Cpbuju. Y npunor 6naroBpeMeHoM npeno3HaBatby
1 neyerby MeHTanHux nopemehaja, a camum TUM 1 peayKuuju
pV3ViKa o, HaCUTHOT MOHaLLakba, MOTPEBOHO je yHanpeamTh KOH-
LlenT ncmxmjatpuje y 3aje4HNLM Koju 61 fonpuHeo npubnika-
Batby NpodecroHanaLia ocobama ca MeHTaHUM nopemehajuma.
KmbyuHe peun: xomuuug; MeHTanHu nopemehaj; ncnxosa; an-
Koxonm3sam; nopemehaj nMyHoCTH
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Atypical clinical presentation of rheumatoid arthritis
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SUMMARY

Introduction Rheumatoid arthritis is a systemic autoimmune disease with inflammation of the joints as
its hallmark. Extra-articular manifestations affect nearly half of the patients either at the onset of disease
or later during the disease course.

Case outline A 43-year-old man complained of chest pain, dry cough, and fatigue. Diagnosis of peri-
carditis was made based on echocardiography findings. Due to worsening of respiratory symptoms, he
was admitted to the hospital. Initial diagnostic workup revealed elevated concentrations of acute phase
reactants, pericardial effusion, and bilateral pulmonary nodules. Pathohistological analysis of lung nod-
ules ruled out malignancy and tuberculosis. He was treated with colchicine, which led to a regression
of a pericardial effusion. Afterwards, due to arthritis of the right wrist, high erythrocyte sedimentation
rate, and C-reactive protein, positive immunoserology and bone erosion at the distal ulna diagnosis of
seropositive rheumatoid arthritis was established. He was treated with antimalarial, methotrexate, and
glucocorticoids until he suffered from COVID-19 pneumonia, which triggered arthritis flare. Owing to the
loss of efficiency of combination therapy with methotrexate and glucocorticoid, baricitinib was added
to the treatment. Low disease activity was achieved after three months of administering baricitinib and
methotrexate, and no adverse events occurred during 20-month-long therapy.

Conclusion Every patient with pericarditis of unknown etiology should be diagnostically evaluated in
term of connective tissue disease including rheumatoid arthritis, because the initial clinical presentation

in some group of patients could lack characteristic synovitis.
Keywords: pericarditis; lung nodules; rheumatoid arthritis; COVID-19 pneumonig; flare; baricitinib

INTRODUCTION

Rheumatoid arthritis (RA) is a systemic auto-
immune disease with articular inflammation
as the main feature. Inflammatory processes
can also affect other tissues and these extra-
articular manifestations are associated with a
higher risk of morbidity and mortality in pa-
tients with RA [1].

The objective of this article was to present
a case of atypical clinical manifestation of RA.

CASE REPORT

In December 2014, a 43-year-old man com-
plained of chest pain that worsened with deep
inspiration and in supine position, dry cough,
and fatigue. These symptoms were present for
one month prior to the medical appointment.
Electrocardiogram was normal, laboratory test
results were within the reference range except
low levels of red blood cells (RBC) indices.
Echocardiography (ECHO) revealed circular
separation of pericardium layers up to 3.1 mm
with adhesions along the lateral wall and apex
of the heart. The pericarditis was treated with
nonsteroidal anti-inflammatory drug in com-
bination with a proton pump inhibitor, which
the patient stopped on his own initiative due to

the onset of black stool after two days of taking
these medications. In January 2015, owing to
symptoms progression, the patient was admit-
ted to the hospital with dyspnea, dry cough,
and malaise. Physical examination was unre-
markable. Laboratory findings showed a slight
increase in acute phase reactants concentration
(C-reactive protein (CRP) 13.9 mg/L, erythro-
cyte sedimentation rate (ESR) 24 mm/h) and
iron deficiency (5 pmol/L). On the other hand,
the results of the complete blood count and
the biochemical panel were within the normal
range. Remaining laboratory results are pre-
sented in Table 1. ECHO assessment demon-
strated pericardial effusion up to 16.6 mm with
the right atrium collapse (Figure 1). During the
hospitalization, a computed tomography (CT)
scan of the thorax detected bilateral soft tissue
density nodules with 5 mm in diameter local-
ized in the lower lobes and in the middle lobe
of the lung along with mediastinal lymphad-
enomegaly. Pathohistological analysis of pul-
monary nodules (PNs) ruled out malignancy,
furthermore all performed tests indicative of
Mpycobacterium tuberculosis infection were
negative. Characteristic pathohistological fea-
tures regarding rheumatoid lung nodule were
not present in taken samples. The patient was
treated with colchicine and administration of
this therapy led to a resolution of pericardial
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Table 1. Laboratory findings during hospitalization

Parameter Value Reference range
CMV IgG 1/160 Positive titer
EBV IgG 1/160 Positive titer
C3(g/L) 1.717 0.9-1.7
C4 (g/L) 0.491 0.12-0.36
ANA/AMA/ASMA/APA IgG negative _

EMA IgA

CA-125 (U/mL) 42 0-21
CA19-9 (U/mL) 2.9 0-34
CA72-4 (U/mL) 34 0-6
CEA (ng/mL) 0.1 0-5.5
NSE (ng/mL) 2.7 0-17
PSA (ng/mL) 0.8 0-4.1
AFP (ng/mL) 1.5 0-7.08

CMV - cytomegalovirus; EBV - Epstein-Barr virus; IgG - immunoglobulin G;
C3 - complement component 3; C4 - complement component 4;

ANA - antinuclear antibodies; AMA — anti-mitochondrial antibody;

ASMA - anti-smooth muscle antibody; APA - antiphospholipid antibody;
EMA - anti-endomysial antibody; IgA - immunoglobulin A; CA-125 - cancer
antigen 125; CA 19-9 - cancer antigen 19-9; CA 72-4 - cancer antigen 72-4;
CEA - carcinoembryonic antigen; NSE — neuron-specific enolase;

PSA - prostate-specific antigen; AFP - alpha fetoprotein

effusion. A follow-up CT scan two months after discharge
from the hospital revealed the regression of pulmonary
changes. Several subpleural and parenchymal micronod-
ules were present, of which the larger ones were up to 4
mm and 3 mm. No signs of enlarged lymph nodes in the
mediastinum were observed. (Figure 2). Due to the reduc-
tion in the size of the lung nodules, bronchoscopy was not
performed. Simultaneously, in March 2015, he was ex-
amined by a rheumatologist for the first time due to pain
and swelling of the right wrist. These symptoms were not
accompanied by morning stiffness. Upon medical exami-
nation, there was evidence of active arthritis of the right
wrist. Results of a laboratory analysis indicated on the high
ESR, CRP, slightly low levels of hemoglobin, and RBC in-
dices as well as thrombocytosis. Immunoserological tests
for systemic connective tissue diseases were positive for
anti-cyclic citrullinated peptide (anti-CCP) antibody and
anti-citrullinated protein antibody (ACPA) with a titer of
59.8 U/mL and 146.3 U/mL, respectively, while rheuma-
toid factor (RF), p antineutrophil cytoplasmic antibody
(p ANCA) and ¢ ANCA were within normal range. Plain
radiography of both hands, wrists, and feet did not reveal
any of the radiographic hallmarks of RA. Ultrasound of
the soft tissues of the right wrist showed moderate synovial
proliferation with a positive Doppler signal suggestive of
acute arthritis accompanied with bone erosion at the distal
ulna. Considering synovitis lasting more than six weeks,
abnormal CRP and ESR, positive immunoserology, patient
had a score of six points which met the American College
of Rheumatology / European Alliance of Associations
for Rheumatology 2010 diagnostic criteria for RA [2].
Treatment was initially started with hydroxychloroquine
with a daily dose of 400 mg. Three months later, concomi-
tant Methotrexate was added at a weekly dose of 15 mg
and then increased to 20 mg (Disease Activity Score-28
(DAS28) - 3.86). Also, low doses of glucocorticoids were
prescribed depending on disease activity. In a period from
2015 to 2020 disease activity estimated with DAS28 index
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Figure 1. Echocardiogram showing pericardial effusion up to 16.6 mm,
with right atrium collapse

Figure 2. Computed tomography scan of the lung showing paren-
chymal nodule

was within the range of low disease activity. In July 2020,
the patient had COVID-19 pneumonia presented with mild
symptoms. Three months after this viral infection, he suf-
fered from arthritis flare up (DAS28 - 5.74). Regarding the
loss of efficiency of combination therapy with Methotrexate
and glucocorticosteroid, an inhibitor of Janus kinase (JAK)
- baricitinib was added in a daily dose of 4 mg in August
2021. Low disease activity was achieved after three months
(DAS28 - 2.18). During the most recent visit, the patient
did not have any signs of active synovitis and inflamma-
tory markers were in the reference range (DAS28 - 2.52).
Additionally, no adverse events were reported during a
20-month period of baricitinib administration.

The paper was approved by the Ethics Board of the
Special hospital for rheumatic diseases Novi Sad and the
patient gave written consent to publish all shown materials.

DISCUSSION

RA is a systemic autoimmune disease that usually presents
in the form of a symmetric polyarthritis. However, about
half of patients with RA also have extra-articular manifesta-
tions that may occur at the very beginning or later in the
course of the disease, but are rarely the presenting symptom
of the disease [3]. In the group of cardiac involvement, peri-
carditis was observed to be the most common. Depending
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on the method used for diagnostic assessment (ECHO or
autopsy), pericarditis was found in about 30-50% of pa-
tients [4]. On the other hand, less than 10% of patients
experience any symptoms during a lifetime. Symptomatic
pericarditis is more frequent in male patients, in patients
with high concentrations of RE, and rheumatoid nodules
[5]. Bearing in mind the results of the previously mentioned
study, it can be concluded that this manifestation of RA is
not rare. On the other hand, after reviewing the literature,
there were not many reports of pericarditis as the initial
sign of RA as in the case of our patient.

The prevalence of PNs varies between 1% to 30% in
patients with RA depending on the sophistication of the
diagnostic method used. Therefore, the prevalence of PN
detected by radiogram is less than 1%, CT scan between
10% and 22% and pathohistological analysis about 30% [6].
Risk factors for nodule development as well as its progres-
sion are older age, male sex, seropositivity, smoking, longer
duration of the disease, certain drugs for the treatment of
RA, and comorbidities [7]. PNs can be radiographically
presented as single or multiple, with solid or cavitary struc-
ture, they are most often localized in the periphery in the
subpleural region and they vary in diameter, which can
range from a few millimeters to several centimeters [6].
Patients with PN are generally without symptoms and do
not require treatment, however, due to the localization of
these changes there is a risk of sustaining a pneumothorax,
hydropneumothorax and bronchopleural fistula which are
conditions seeking medical intervention [7]. In our patient
presence of PN which preceded the articular symptoms was
revealed incidentally on CT scan performed because of per-
sistent pericarditis and it is a rare presenting feature of RA.

RA is characterized by a symmetrical polyarthritis, but
in a small percentage of patients it is initially presented as
monoarthritis, usually affecting the large joints such as hip
and knee. Although monoarticular RA is uncommon, it
usually progresses to a polyarticular form in a period of
time, which was shown to be between three and five years
[8]. In a cross-sectional study with a total of 400 patients
included, only one patient had a monoarticular manifesta-
tion of disease [9]. Anti-CCP are a type of autoantibody
with high diagnostic specificity for RA. Anti-CCP antibod-
ies can be present in the blood years before the manifesta-
tion of disease [3]. The main difference between anti-CCP
and ACPA is that anti-CCP is more specific to RA, while
ACPA is a bit more sensitive and can be used to detect
RA earlier. Anti-CCP is typically associated with more ac-
tive cases of the disease, while ACPA could sometimes be
found in milder cases. Our patient was tested positive for
this type of antibodies which subsequently directed the
diagnostic evaluation towards RA.

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):583-586

Infections are a risk factor for disease exacerbation in
patients with inflammatory arthritis [10]. The panel of
proinflammatory cytokines that lead to severe forms of
lung damage is comparable to cytokine profile responsible
for the pathogenesis of the inflammation of the synovium
in RA. Therefore, it could be presumed that COVID-19
infection could provoke a disease flare in RA patients [11].
In our patient, the disease presented mainly in the form of
oligoarthritis until the patient had pneumonia caused by
severe acute respiratory syndrome coronavirus 2. After the
infection recovery, he suffered from exacerbation of joint
ailments which manifested as polyarthritis. Baricitinib
modulates signaling pathway of various cytokines in-
volved in inflammatory processes throughout inhibition
of JAK type 1 and type 2. Yang et al. [12] showed that in
a group of patients treated with baricitinib, at week 12, a
statistically significant improvement in American College
of Rheumatology 20% (ACR20) response was achieved
compared to patients randomized to a placebo group.
Furthermore, they reported that treatment benefit was no-
ticed even after one week of treatment and was kept during
the 52 weeks. Study assessing a short-term effectiveness
and safety of baricitinib in patients with RA, demonstrated
that the effectiveness of baricitinib was significantly su-
perior in targeted disease-modifying antirheumatic drug
(DMARD) naive patients compared to patients who were
previously treated with targeted DMARD. Although the
period of 24 weeks is short for evaluation of long-term
adverse events, in this study six patients out of 113 involved
in the trial discontinued baricitinib because of adverse
events [13]. Treatment of RA patients usually considers
prolonged use of DMARDs, thus it is very important to
have an insight on the long-term safety profile of the pre-
scribed drug. Group of authors conducted the largest inte-
grated safety analysis of baricitinib with mean duration of
the treatment lasting 4.6 years and up to 9.3 years. Results
showed that the safety profile of baricitinib was comparable
with other JAK inhibitors and biological DMARDs [14].
Furthermore, this JAK inhibitor can be used for a long
period of time without concern of an increased risk of
side effects in patients with RA. Our patient achieved low
disease activity after three months of administering bar-
icitinib. During 20 months of using combination therapy
no side effects occurred.

In conclusion, every patient with pericarditis of un-
known etiology should be diagnostically evaluated in term
of connective tissue disease including RA, because initial
clinical presentation in some group of patients could lack
characteristic joint inflammation.

Conflict of interest: None declared.

www.srpskiarhiv.rs

585



586

REFERENCES

Chen X, Zhang M, Wang T, Li Y, Wei M. Influence factors of extra-
articular manifestations in rheumatoid arthritis. Open Med (Wars).
2020;15(1):787-95. [DOI: 10.1515/med-2020-0217]

[PMID: 33313414]

Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham

CO 3rd, et al. 2010 Rheumatoid arthritis classification criteria:

an American College of Rheumatology/European League

Against Rheumatism collaborative initiative. Arthritis Rheum.
2010;62(9):2569-81. [DOI: 10.1002/art.27584] [PMID: 20872595]
Movahedian M, Afzal W, Shoja T, Cervellione K, Nahar J, Teller K.
Chest Pain Due to Pericardial Effusion as Initial Presenting Feature
of Rheumatoid Arthritis: Case Report and Review of the Literature.
Cardiol Res. 2017;8(4):161-4. [DOI: 10.14740/cr570e]

[PMID: 28868101]

Ali N, Wani OA, Qayoom O, Kakroo SA, Beniwal R. Pericarditis in
rheumatoid arthritis. Int J Adv Res. 2021;9(05):145-8.

[DOI: 10.21474/1JAR01/12817]

Kontzias A, Barkhodari A, Yao Q. Pericarditis in Systemic
Rheumatologic Diseases. Curr Cardiol Rep. 2020;22(11):142.

[DOI: 10.1007/s11886-020-01415-w] [PMID: 32910306]

Koslow M, Young JR, Yi ES, Baqir M, Decker PA, Johnson GB, et al.
Rheumatoid pulmonary nodules: clinical and imaging features
compared with malignancy. Eur Radiol. 2019;29(4):1684-92.

[DOI: 10.1007/500330-018-5755-x] [PMID: 30288558]

Karadeniz H, Cindil E, Babaoglu H, Avanoglu Giiler A, Bilici

Salman R, Satis H, et al. Treatment with biologic DMARDs may not
adversely affect lung nodules in rheumatoid arthritis patients. Eur
J Rheumatol. 2022;9(2):75-81.

[DOI: 10.5152/eujrheum.2022.21067] [PMID: 35156617]

Tanaka N, Yamada Y, Sakahashi H, Sato E, Ishii S. Predictors of
rheumatoid arthritis in patients who have monoarthritis in a knee
joint. Mod Rheumatol. 2001;11(1):61-4.

[DOI: 10.3109/5101650170046] [PMID: 24387023]

Boskovic K. et al.

9. Rios C, Maldonado G, Paredes C, Ferro C, Moreno M, Vera C, et al.
Clinical and serological characteristics of Ecuadorian patients with
rheumatoid arthritis. Open Access Rheumatol. 2017;9:117-22.
[DOI: 10.2147/0OARRR.S130217] [PMID: 28652830]

10.  Lerkvaleekul B, Charuvanij S, Sukharomana M, Pirojsakul K,
Kamolwatwong M, Vilaiyuk S. Outcomes in children with
rheumatic diseases following COVID-19 vaccination and infection:
data from a large two-center cohort study in Thailand. Front
Pediatr. 2023;11:1194821. [DOI: 10.3389/fped.2023.1194821]
[PMID: 37360372]

11.  Huang C,Wang, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China.
Lancet. 2020;395(10223):497-506.

[DOI: 10.1016/50140-6736(20)30183-5] [PMID: 31986264]

12.  Yang, Li XF, Zhang X, Bao CD, Hu JK, Xu JH, et al. Efficacy and
Safety of Baricitinib in Chinese Rheumatoid Arthritis Patients
and the Subgroup Analyses: Results from Study RA-BALANCE.
Rheumatol Ther. 2020;7(4):851-66.

[DOI: 10.1007/540744-020-00231-6] [PMID: 32876903]

13.  Takahashi N, Asai S, Kobayakawa T, Kaneko A, Watanabe T,

Kato T, et al. Predictors for clinical effectiveness of baricitinib in
rheumatoid arthritis patients in routine clinical practice: data from
a Japanese multicenter registry. Sci Rep. 2020;10(1):21907.

[DOI: 10.1038/541598-020-78925-8] [PMID: 33318522]

14.  Salinas CA, Louder A, Polinski J, Zhang TC, Bower H, Phillips S,
et al. Evaluation of VTE, MACE, and Serious Infections Among
Patients with RA Treated with Baricitinib Compared to TNFi: A
Multi-Database Study of Patients in Routine Care Using Disease
Registries and Claims Databases. Rheumatol Ther. 2023;10(1):201-
23.[DOI: 10.1007/540744-022-00505-1] [PMID: 36371760]

ATUNUYHA KAMHWUYKA CIUKA peymatounaHor apTpuTuca

Kcenwja bowkosuh'? AnekcaHgpa CaBuh'? bumbaHa Epperbat?, Copmja CybuH-TeopocnjeBnh?, Anekcangpa Mmasunh'>
'YHusep3utet y HoBom Cagy, MeguuunHcku dakyntet, Hosu Cag, Cpbuja;

’CneuwmjanHa 6onHuLa 3a peymatcke 6onectu, Hosu Cag, Cpbuja;
*Onwra 6onHuua, Hhophe JoaHosuh’, 3perbariH, Cpbuja

CAMETAK

YBop PeymaTonaHy apTpUTKC je cucTeMcka ayTonmyHa 6onect
ca 3anasbetbeM 3r11060Ba Kao rnaBHUM obenexjem. EKcTpaap-
TUKynapHe MaHudecTaluje ce jaBibajy Kog CKOPO NONOBUHE
60necHKa 11 TO NN Ha MOYETKY UK Y KacHUjeM TOKY 6onecTu.
Mpukas 6onecHnka MyLikapal, cTap 43 roariHe anuo ce Ha
601y rpyavMa, CyB Kaluasb 1 ymop. Ha ocHoBy exokapamorpad-
CKOT HaJla3a NocTaB/beHa je AnjarHosa nepukapguTmca. 36or
noropLuatba PecnpaTopHUX CMNTOMa NPYIMIbEH je y 6onHuLY.
VH1UmjanHOM fnjarHoCcTYKOM 06pasomM BepripriKoBaHe Cy
NOoBULLEHE KOHLIEHTPaLMje peakTaHaTa akyTHe dase, nepukapa-
HY 13nuB 1 bunatepanHu Hogycu myha. MaToxmcTonowKom
aQHaNN30M NYSIMOHAPHMX HOLYCa UCK/bYYEHW CY MANIUTHUTET U
TybepKyno3a. bonecHuk je neueH KONXULMHOM, YAME je MOCTUr-
HyTa perpecuja neprkapaHor n3nvsa. [lotom my je 36or apTpu-
TICa BECHOT PYYHOT 3111063, BUCOKE CEAVMEHTALMje epUTPO-
umTa 1 Li-peakTmBHOr NpoTenHa, No3nTUBHE UMyHOCEpONOormje

DOI: https://doi.org/10.2298/SARH220529081B

1 KOLUTaHe epo3uje Ha ANCTalIHOM OKPajKy YJIHe NoCTaB/beHa
[MjarHo3a cepono3nTNBHOI peyMaToMAHOr apTpuTmca. JleyeH

je aHTMMaNnapukom, METOTPEKCATOM U FNYKOKOPTUKOUANMa CBE

[OK Huije 0601e0 off MHeyMOHMje KoBuaa 19, HaKoH yera fonasu
[0 Moropllara apTpuTnca. 360r CeKyHAApHOT rybutka epuka-
CHOCTU KOMGVHOBaHe Tepanuje METOTPEKCATOM 1 FyKOKOPTH-
Koupom, foaaT je 6apuuntnHmG. Hricka akTuBHOCT 6onecTy je
NOCTUrHyTa Noc/e Tpu MeceLa, a Tokom 20-meceyHe npumeHe
OBOT JieKa HUCY Ce jaBW/a HexerbeHa AejcTaa.

3akmbyyvak CBakm 601eCcHUK ca NepUKapaUTMCOM HeMmo3HaTe
eTuonoruje Tpeba aa 6yae AnjarHoCTUYKY eBanympaH y npasLy
6051ecTn Be3VBHOT TKMBA YKIbyuyjyhin peymatouaHy apTpuTmc,
3aTO WITO MHWLWjanHa KNMHMYKa CNKa Kof oapeheHe rpyne
6onecHrKa Moxe Aa byze 6e3 KapaKTepUCTUYHOT CHOBUTMICA.

KmbyuHe peun: neprikapantvc; niyhHy Hoyc; peymaTovaHu
apTPUTKC; MHeyMOHWja KoBuaa 19; akyTu3auuja; 6apuuntuHnG
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Resection of inferior vena cava leiomyosarcoma and
reconstruction using ProxiCor patch

Aleksandar R. Karamarkovi¢, Vladica V. Cuk, Jovan T. Juloski

Zvezdara University Clinical Center, Nikola Spasi¢ Surgical Clinic, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Leiomyosarcoma of the inferior vena cava (IVC) is a rare mesenchymal tumor originating
from the endothelial smooth muscle of the intima and account for about 1-2% of all the sarcomas of
the soft tissue.

The objective of this article is to show a case of IVC leiomyosarcoma, it's resection and reconstruction
using a ProxiCor patch.

Case outlines We showed a case of a 65-year-old woman presented with abdominal pain and mass in
subhepatic space, who underwent surgery and resection of a leiomyosarcoma of IVC. IVC was recon-
structed with ProxiCor patch, and histopathologically confirmed that it was leiomyosarcoma.
Conclusion Our experience has shown that the application of extracellular matrix is safe and has given
a satisfactory treatment result. A comparison with a larger patient sample should give a true representa-
tion of the advantages and disadvantages of this type of material in vascular reconstructive procedures.

Keywords: inferior vena cava; leiomyosarcoma; ProxiCor

INTRODUCTION

Leiomyosarcoma (LMS) of the inferior vena cava
(IVC) is a rare mesenchymal tumor originating
from the endothelial smooth muscle of the in-
tima and account for about 1-2% of all the soft
tissue sarcomas [1]. From Perl and Virchow’s
first description in 1871 until today, less than
450 cases have been reported in literature [2].
Women in the fifth to sixth decade of life are
dominantly affected [3]. Radical tumor resec-
tion was associated with better five- and 10-year
survival rates 49.4% and 29.5%, respectively [3].

Because this disease is not common, data
for management of this tumor are scarce and
radical removal with grossly negative margins
is considered the main treatment option [4].
Reconstruction techniques of IVC vary greatly
in the published literature so far, which makes
it difficult to form a consensus on the most ap-
propriate reconstruction strategies, especially
when achieving negative margins requires
reconstruction in the form of interposition of
different grafts [5, 6].

The purpose of this case report is to docu-
ment our center’s experience with IVC recon-
struction using ProxiCor (Elutia, Silver Spring,
MD, USA) patch after “en block” resection of
LMS and the belonging segment of the IVC in
order to achieve negative resection margins.

CASE REPORT

A 65-year-old female with a recent history of
chronic abdominal pain was referred to our

clinic. An abdominal computed tomography
scan showed a mass of 73 x 56 x 54 mm in
the subhepatic space, just below the right
adrenal gland in close relationship with the
IVC (Figures la and 1b). Esophago-gastro-
duodenoscopy and colonoscopy showed nor-
mal findings.

After multidisciplinary evaluation of the
case, the patient was offered surgical treat-
ment. Through midline incision, and after
Cattell-Braasch and a Kocher maneuver, the
infrahepatic IVC and renal veins were exposed.
Intraoperative finding showed that previously
described mass originated from the anterior as-
pect of the upper segment of the IVC, and it did
not infiltrate the adjacent structures. Both renal
veins and the right gonadal vein were prepared
and reined in (Figure 1). A cranial and caudal
clamping of the IVC was applied and the tumor
was resected (Figure 2).

The vena cava defect of approximately 7
cm in size was reconstructed using a ProxiCor
patch (Elutia).

The patch was sutured with two 5/0 polypro-
pilene running sutures (Figure 3.). A heparin-
ized solution was injected into the vessel and
vascular clamp was then removed with good
results.

The patient tolerated the procedure well and
had no complications during her stay in the
hospital. The patient was discharged on the
ninth postoperative day with oral anticoagu-
lant therapy.

No symptoms, nor complications were ob-
served during the postoperative period and
checkups.
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Figure 1. Multidetector computed tomography of the abdomen, coronal section; the yellow
dashed lines mark the tumor; the blue dashed lines mark the border of the inferior vena cava (left);
intraoperative finding (right); yellow tape is on the hepatoduodenal ligament, the uppermost
blue tape on the inferior vena cava, left blue tape is on the left renal veins, two lower blue tapes
are on the right gonadal vein and lower portion of the inferior vena cava
any
\ :\
N

|

Figure 2. Resected inferior vena cava (left); resected tumor protruding into the lumen of the
inferior vena cava (right)

Figure 3. Inferior vena cava reconstruction using ProxiCor patch (Elutia), intraoperative appear-
ance (left); a three-dimensional multidetector computed tomography reconstruction during the
postoperative period (right)

‘ DOI: https://doi.org/10.2298/SARH230206069K

Karamarkovic A. et. al.

The histomorphological and immuno-
histochemical characteristics of the tumor
correspond to a high-grade primary malig-
nant mesenchymal tumor of smooth muscle
differentiation of the LMS type, with the
largest diameter of 67 mm.

No evidence of the disease at the time
of this report, six months after the surgery.

This case report was approved by the
institutional ethics committee, and written
consent was obtained from the patient for
the publication of this case report and any
accompanying images.

DISCUSSION

LMS of the IVC are exceedingly rare and
with an incidence < 1/100,000 of all adult
malignancies [7]. Because of the rarity of
the disease, case studies and case reports
are making the majority of available litera-
ture, thus are clinical decisions in everyday
practice so difficult and no consensus on
ideal management of these tumors exist.
To our knowledge, surgical resection with
negative margins is currently the only cu-
rative treatment and the best predictor of
long-term survivals for LMS of the IVC
[8]. In study conducted by Hines et al. [9],
which included 14 patients with IVC LMSs,
a five-year survival rate in patients who had
positive margins was 0%, while on the other
hand, patients with negative margins had
significantly higher five-year survival rate of
68%. Similar results were shown in a study
by Hollenbeck et al. [10] that included 25
patients, which showed a three-year survival
of 76% in patients with negative margins
and 0% in group of patients with positive
margins. On the other hand, a recent study
has shown that neither disease-free survival
rate, nor overall survival was not influenced
by microscopic margin status [2].

In rare cases, the slow growth of the tu-
mor causes complete obstruction of the IVC
and promotes the development of numer-
ous collaterals, and allows radical surgery
without vascular reconstruction of IVC;
however, low extremity edema is a frequent
complication [11].

In the majority of cases, after resection
of the IVC due to LMS, vascular recon-
struction is often required. In the previous
literature, the highest percentage of recon-
struction involves the use of polytetraflou-
roethylene graft [12]. In a study by Pan et al.
[12] among the 315 cases (83.6%) with pro-
vided operative details, the IVC was ligated
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in 20.3%, primarily repaired in 21.9%, and replaced by
prosthetic graft in 49.2%. Other types of materials that
were used in reconstruction of IVC included: cadaveric
graft (3.2%), bovine pericardium (1.6%), autologous vein
(3.5%), and autologous peritoneum (0.3%) [12].

The use of biological material in IVC reconstruction
is extremely rare [12, 13]. Therefore, the main indication
for the application of biological material remains after the
removal of the infected prosthetic graft [13]. In our case,
we used ProxiCor (Elutia) to reconstruct the IVC defect
after resection. ProxiCor (Elutia) is an extracellular matrix
(ECM) derived from submucosa of porcine small intestine.

The previous experience of this material is dominant in
cardiac surgery in pericardial reconstruction and in cases
such as repair of atrial or ventricular septal defect [14].
Unlike the synthetic alternative, this material has shown
reduced foreign body reaction and postoperative inflam-
mation [14]. Compared to other materials used in recon-
structive procedures, ECM is significantly more expensive.
To the best of our knowledge this is the first case of vascu-
lar reconstruction by ECM after IVC resection due to LMS.
In our case, after the application of this material, there
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were no postoperative complications in the form of IVC
thrombosis, thromboembolic complications, or infections.

Intraoperative bleeding control with caudal and proxi-
mal IVC clamping has been shown to lead to stasis and
increase the risk of thrombosis, and therefore intraopera-
tive systemic heparinization prevents this complication
[15]. In contrast, the use of postoperative systemic anti-
coagulants after IVC resection and reconstruction is still
debated and there are no clear guidelines on this topic.
During the hospitalization, our patient was prescribed
low-molecular-weight heparin (0.4 ml twice a day), while
in the postoperative period, novel anticoagulant drug was
prescribed. Until the publication of the case report, the
patency of the reconstructed segment of the vena cava
was preserved.

Our experience has shown that the application of ECM
is safe and has given a satisfactory treatment result. A com-
parison with a much larger number of patients will give a
true presentation of the advantages and disadvantages of
this type of material in vascular reconstructive procedures.
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PeceKuuja ejommnocapkoma Aoke Wyn/be BEHE U PEKOHCTPYKLMja ProxiCor-om

AnekcaHpap P. Kapamapkosuh, Bnaguua B. hiyk, JoaH T. Jynocku
KnuHnuko-6onHnukn LeHTap ,3Be3papa’; Knuxika 3a xupyprujy  Hukona Cnacuh’, beorpag, Cpbuja;

YHusep3uteT y beorpagy, Meguuucku dakyntet, beorpag, Cpbuja

CAMETAK

YBog Jlejomrocapkom fotbe LWyn/be BEHe je pefak Me3eHxXu-
MaJiHV TYMOP MopeKsia eHAOTENWjanHUX FaTKNX MUWURAHUX
henuja nHTUME 1 YnHY OKO 1-2% CBUX CapKOMa MEKMX TKUBA.
Linrb oBor paga je ga npukaxe cnyyaj 6onecHuue ca nejomuo-
CapKOMOM [I0HE€ LLYT/be BEHE, peceKLujy TOF TYMOpa U PeKoH-
CTPYKUWjy 3akpnom ProxiCor.

Mpukas 6onecHukKa lNprkasaH je cnyvaj 6onecHuue ctape
65 roauHa, ca 6onoBrMa y TpOyXy 1 Macom y cybxenaTuyHom
npocTopy, Kog Koje je ypaheHa XvpypLuKa pecekuuja Tymopa,

DOI: https://doi.org/10.2298/SARH230206069K

Ca PEKOHCTPYKLMjOM [joHbe Wyrnsbe BeHe 3akprnom ProxiCor.
XncTonatonowkKa aHanm3a je NOTBPAMIa Aa ce pagu v nejo-
MMOCaKpPOMy.

3akspyyak Hale nckycTBO je nokasano Aa je ynotpeba ek-
CTpauenynapHor MaTpyKkca curypHa u aa aaje 3agoBosbaBajy-
he pe3yntate y neuemy. lMopehere ca 3HaTHO Behim Bpojem
6onecHuka npyxvhe 60sby yBUA y NPEAHOCTM N MaHe OBOT
matepyjana y BacKyslapHUM PEKOHCTPYKTUBHUM NpoLiefypama.

KrbyuHe peun: forba LWynsba BeHa; nejomuocapkom; ProxiCor
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SUMMARY

Introduction lleal leiomyosarcoma is unusual form of malignant gastrointestinal tumor. Often insidious
in clinical presentation, it frequently presents a diagnostic challenge. Occasionally, a correct diagnosis is
finally established due to an emergency situation.

The aim of this study was to present the role of magnetic enterography in determining the precise cause
of small bowel dilation.

Case outline A 59-year-old female patient presented with small bowel obstruction. Erect abdominal
radiograph identified the presence of small bowel obstruction and excluded pneumoperitoneum. A
non-contrast computed tomography of the abdomen and pelvis noted transitional zone in the region of
terminal ileum with collapsed bowel lumen distal to the transitional point, without determined underlying
cause. Magnetic resonance enterography observed obstructive intraluminal soft-tissue mass with fatty
component sized up to 4 cm in the terminal ileum, with mesenteric involvement. The abdominal surgeon
revealed ileal intraluminal tumor which affected the locoregional mesentery and serosa of the adjacent
bowel. Histological and immunohistochemical analysis confirmed the diagnosis of ileal leiomyosarcoma
with involvement of wall serosa and mesenteric fat tissue.

Conclusion Magnetic resonance enterography is a reliable diagnostic tool for detection and diagnosis
of malignant small bowel tumors. Sometimes, tumors manifest clinically as bowel obstruction. Surgical
treatment is necessary, while histology and immunohistochemistry are crucial to confirm the diagnosis

of small bowel leiomyosarcoma.

Keywords: leiomyosarcoma; small bowel malignant tumor; magnetic resonance enterography

INTRODUCTION

Malignant tumors of the small bowel account
for less than 5% of all gastrointestinal malig-
nancies. Sarcomas account for only 1.2% of
small bowel malignancies, with leiomyosar-
coma as the most common subtype [1, 2].
Primary leiomyosarcomas of the gastrointes-
tinal tract are uncommon. Thus, the World
Health Organization cannot provide their
current demographic or clinical features [1, 3].
They are often diagnosed incidentally during
abdominal pain investigation. Magnetic reso-
nance enterography (MRE) is a non-invasive
cross-sectional technique with higher spatial
resolution than computed tomography and
thus, it enables better visualization of the in-
testinal wall and accurate characterization of
the small bowel neoplasms and extraenteric
extent of the disease [4].

CASE REPORT

A 59-year-old female patient presented to the
Emergency Department with complaints of
acute supraumbilical abdominal pain, nausea
and vomiting. She also noticed loss of appetite

and abdominal bloating. The symptoms had
lasted for four days. She had had occasional
vague abdominal pain with diarrhea for two
months. She underwent pelvic surgery due
to endometrial cancer and received complete
pelvic radiation therapy 30-years ago. Tumor
markers for ovarian cancer were elevated for
four years.

The patient underwent ultrasonographic
evaluation, which revealed dilated lumen of the
small bowel. There were no signs of abdomi-
nal mass on palpation. Erect native abdominal
radiography showed features of small bowel
obstruction, without pneumoperitoneum. The
hemogram was normal. Abdominal and pelvic
computed tomography was performed without
contrast administration due to an allergy to io-
dine. Dilatation of the ileum and jejunum was
noted, with transitional zone in the region of
terminal ileum, but without identification of
the cause of obstruction. Lumen of the dilatated
small bowel was approximately 35 mm. Lumen
of the ileum distal to the transitional point was
collapsed. The patient was administered to
Clinic for Abdominal and Endocrine Surgery.
After admission, the conservative treatment
was attempted by placing a nasogastric tube,
parenteral administration of antispasmodics
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Figure 1. Magnetic resonance enterography demonstrates intralumi-
nal ileal leiomyosarcoma presenting as moderate T2W hyperintensity
(A — coronal image, red and green arrow) with intense heterogeneous
enhancement (B - axial image) and mesenteric involvement (C - axial
image, red arrow)

and analgesics, but without clinical improvement. The next
day, after revision of the entire medical documentation,
with the consent of the attending abdominal surgeon, ra-
diologist decided to perform an MRE examination with
reduced volume of luminal contrast agent. MRE with dif-
fusion weighted imaging and application of intravenous
contrast agent was performed. Mechanical obstruction
of the small bowel was confirmed. Also, oval polypoid
obstructive intraluminal soft mass in terminal ileum, di-
ameter up to 4 cm, with partially indistinct contours and
eccentric thickening of the intestinal wall was observed.
The lesion had moderate T2W signal hyperintensity, with
internal fat component depicted on dual sequence and re-
striction of diffusion. After administration of intravenous

‘ DOI: https://doi.org/10.2298/SARH220920063P
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Figure 2. Native computed tomography scan in axial plane showing
dilatated bowel lumen proximal to the transitional point (red arrow),
collapsed bowel lumen distal to the transitional point (green arrow)
and intraluminal fat-containing component in the ileum in the tran-
sitional zone

Figure 3. Intraoperative view of locally advanced stenotic tumor of
the ileum (green arrows) with involvement of the adjacent small bowel
(yellow arrows)

contrast agent, the lesion showed intense heterogeneous
enhancement. Mesenteric involvement was present, with
pronounced vascular structures and altered morphology of
lymph nodes, without metastases in other organs (Figure
1). Initial non-contrast computed tomography images were
reviewed, revealing intraluminal fat-containing component
in the ileum in the transitional zone, which was initially
thought to be the intraluminal content (Figure 2).

After surgical board, the patient was scheduled for open
laparotomy. The surgery revealed the presence of a locally
advanced stenotic tumor of the ileum with involvement of
the adjacent small bowel (Figure 3). Partial small bowel
resection with latero-lateral ileo-ileal anastomosis was
performed.

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):591-595



lleal leiomyosarcoma as a cause of small bowel obstruction

i Y - PRI T 23 5

Figure 4. Microscopic photographs of the ileal leiomyosarcoma;
A - Desmin immunostain, 10 x 10; B - HE, 10 x 10; C - HE, 10 x 10;
D-SMA,10x 10

The tumor nodule was 5 x 3 cm in size. Histopathological
examination showed that tissue of tumor was made up of
spindle cells partly in a palisade arrangement, elongated
vascular hyperchromic nuclei, and medium abundant aci-
dophilic cytoplasm. Multinucleated tumor cells were fo-
cally present. Immunohistochemical analyses showed actin
and desmin positive reactivity, CD117, CD34, DOG 1, and
S100 negativity. Histological and immunohistochemical
analysis were consisted with definitive diagnosis of leio-
myosarcoma of ileum with involvement of intestinal serosa
and locoregional fat tissue (Figures 4 and 5).

Decision of the Ethics Committee of the University
Clinical Center of Vojvodina is as follows: Consent is given
to carry out research in order to produce a scientific paper
entitled “Ileoal leiomyiosarcoma as a cause of small bowel
obstruction’, at the request of Dr Jelena Pilipovi¢-Grubor.

DISCUSSION

Leiomyosarcomas are aggressive mesenchymal malignant
tumors. The median overall survival for intestinal leiomyo-
sarcoma is about one year, while a five-year survival rate
ranges from 5% to 27%, in patients with tumors over 5 cm
in diameter [5]. The fact that only 26 cases of leiomyosar-
coma have been published to date shows how uncommon
these tumors are [2]. Most commonly they occur in the
retroperitoneal space, uterus, vascular wall, and soft tissue.
Within the gastrointestinal tract, the small bowel is the
most common site of presentation, of which 32% of cases
occurs in the jejunum and 25% in the ileum [6].
Clinically, the small bowel malignant neoplasms are
often asymptomatic in the early stages. This may delay
the final diagnosis of this disease, which already has poor
prognosis [3]. It typically affects middle-aged patients, with

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):591-595

Figure 5. Microscopic photography of the ileal leiomyosarcoma.
H caldesmon, 10 x 10

a mean age of 50 years [7]. As in our case, most patients
have non-specific clinical symptoms, such as recurrent
vague abdominal pain (usually treated with a muscle re-
laxant and a probiotic for a period of time) [2, 8]. These
are the main complaints when the small bowel tumors
are small in size. Respectively, while intraluminal small
bowel neoplasms are smaller than 5 cm, they are usually
detected incidentally, during a clinical and radiological
examination or follow-up of other diseases and conditions
associated with the abdomen and pelvis. However, when
they are large, they can manifest with anemia, hemorrhage
and acute abdominal pain, but often with metastases [9].
Leiomyosarcomas of the small bowel grow slowly, pre-
dominantly extraluminally. Conversely, in our patient it
grew primarily intraluminally, which makes our case even
more rare. At a certain moment, along with other clinical
symptoms and signs, they develop bowel subocclusion.
What further complicates and delays the diagnosis are re-
current subocclusions, which are manifested by acute ab-
dominal pain. Subocclusions occur and resolve spontane-
ously many times. It is highly likely that this is exactly what
was happening to our patient for two months. Recurrent
subocclusions are clinically manifested by chronic cramp-
ing abdominal pain that often disappears after application
of conservative therapy, but should always raise suspicion
of an intestinal tumor, especially in elderly patients [10].
Conventional computed tomography is the imaging
modality routinely used in bowel obstruction, as initial
test (after ultrasonographic evaluation and abdominal
radiography), but it has limited specificity. Although
it has high diagnostic accuracy in the identification of
high-grade small bowel obstructions, it is unreliable in
the identification of low-grade small bowel obstructions
[11]. However, the conventional computed tomography
examination provides significant information about the
location where small bowel caliber changes from nor-
mal to abnormal (collapsed). Computed tomography can
evaluate associated complications, locoregional changes,
as well as other organs. In the presented case, intravenous
contrast medium was not administered due to an allergy
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to iodine. This precluded the detection of an intraluminal
small bowel neoplasm.

The ability of radiological cross-sectional techniques
(computed tomography and magnetic resonance) in
detection and evaluating the small bowel neoplasm has
significantly increased with introduction of luminal con-
trast agents [11]. The most commonly used enteral con-
trast agent in MRE is biphasic contrast, which cause high
signal intensity on T2 weighted images and low signal
intensity on T1 weighted images [4]. To achieve optimal
small bowel distension, which is crucial for the correct
evaluation of the bowel wall, a volume of 1350-1500 ml
is adequate in most cases [12]. In patients who have had
a small bowel resection or have subacute and low-grade
small bowel obstruction, as our patient, a volume of enteral
contrast is reduced [13]. MRE imaging provides more de-
tailed morphologic information compared to a computed
tomography scan. Additionally, dynamic CINE magnetic
resonance imaging provides functional data about motility
of the small bowel [4].

Magnetic resonance finding of intestinal leiomyosar-
coma can be extraluminal or rarely intraluminal hetero-
geneous signal intensity mass on T2 weighted images with
partially indistinct contours and eccentric thickening of
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the intestinal wall. On fat suppressed T2 weighted images,
there is usually an irregular zone of low signal intensity
within the leilomyosarcomas duo to the presence of a lipid
component in the tumor. On postcontrast images, after
injection of gadolinium-based contrast agent, leiomyo-
sarcomas show heterogeneous moderate enhancement.
Often, as in other malignant tumors of the small bowel,
there are already changes in locoregional fat tissue, with
pronounced vascular structures and altered morphology of
lymph nodes. The addition of diffusion weighted sequence
to MRE improves sensitivity for small bowel disease, es-
pecially in the detection of malignant tumors which have
diffusion weighted imaging hyperintense signal, as a con-
sequence of hypercellularity. In addition to allowing the
identification of a malignant tumor of the small bowel,
MRE provides enough data to accurately determine the
stage of the disease [4, 13].

Ileal leiomyosarcoma is an unusual cause of small bowel
obstruction in adults. MRE is a highly sensitive diagnostic
procedures for detection and assessment the mesenchymal
malignant tumors of small bowel, their involvement of lo-
cal invasion and extraintestinal structures.
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JleommnocapKom Mneyma Kao y3poK OncTpyKLmje TaHKOr LpeBa

JeneHa Mununosuh-fpy6op’, Catba CrojaHoBrh'2, Mapuja MpanHuh', MupjaHa XreojuHos?, [lejaH Metposuh*

'YHUBep3UTETCKN KNMHUYKY LieHTap BojsoguHe, LieHTap 3a paguonorujy, Hosu Cag, Cpbuja;

*YHneep3uTet y Hosom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;

3YHUBEP3NTETCKM KIMHUYKY LieHTap BojBoguHe, LieHTap 3a natonorujy u xuctonorujy, Hosu Cag, Cpbuija;
*YHIBEP3UTETCKM KIIMHNYKK LieHTap BojsogunHe, KnnHika 3a abgomuHanHy 1 engokpuHy xupyprijy, Hosu Cag, Cpbuja

CAXETAK

YBop Jleommocapkom mneyma Huje YecT 065K ManurHor Ty-
MOpa racTPOMHTECTUHAMHOT TPaKTa. 3601 MOAMYKIE KIUHNYKe
CNIIKe HEPETKO MpefCTaB/ba AujarHoCTnyKy npobnem. MoHe-
Kaj ce mpaBa jujarHo3a nocTaBm TeK Kafa Aohe Ao ypreHTHor
CTarba.

Linms oBor papa je fia ce npefcTaBy ynora MarHETHOPE30HaHTHe
eHTeporpaduje y ogpehmBarby TauHOr y3poKa HacTaHKa npo-
LWMPEeHa lyMeHa TaHKOr LipeBa.

Mpuka3s 6onecHuKa Mpukasyjemo cnyyaj 6onecHyLe cTapocTu
59 roguHa ca KNMHNYKOM CIIMKOM OMCTPYKLMje TaHKOT LipeBa.
HaTvBHU peHAreHCKN CHUMaK abaoMeHa y CTajakby YTBPAUO
je mocTojatbe ONCTPYKLMje TaHKOT LipeBa, 6e3 nHeymonepu-
ToHeyMma. HaTuBHY nperneq abgomeHa 1 mane Kapivue Ha
KOMMjyTepn3oBaHoj Tomorpaduju 6e3 KoHTpacTa NprKasao
je TpaH3UTOPHY 30HY Y peruvjy TepMUHANHOT UieyMa ca Kona-
OVpaHMM TyMEHOM 1eyma ANCTANIHO Of MecTa TPaH3UTOPHe
Tauke, 6e3 geTepMuHUCatba NpaBor y3poka. MarHeTHope3so-
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HaHTHa eHTeporpaduja je OTKpWIa NOCTOjake ONCTPYKTUBHE
WHTpanyMrnHanHe MeKOTKMBHE MPOMEHE Y TEPMUHATHOM ue-
YMy, BeJIIYMHE OKO 4 CM, Koja CafipXm NUNULHY KOMIOHEHTY U
3axBaTa OKOJIHM Me3eHTepujym. AbLOMVHaNHN XUPYPT je ycTa-
HOBVO NOCTOjakbe TyMOPa ANCTANTHOT MIeyMa Ca 3axBaTakbem
NIOKOPErMOHANHOT Me3eHTepUjyMa 1 Cepo3e OKOJTHYX LipeBa.
XUCTONOLWKOM 1 IMYHOXMCTOXEMUJCKOM aHann3om notepheHa
je AnjarHo3a neommocapkoma uneyma ys MHGuATpauujy cepose
3143 N Me3eHTepujaiHor MAaCHOT TKMBA.

3akrpy4ak MarHeTHope3oHaHTHa eHTeporpaduwja je noysgaHa
OVjarHOCTNYKa MeToa 3a OTKPUBakE U KapakTepur3auujy ma-
NITHWX TYMOpa TaHKoT LipeBa. [ToHeKa ce Tymopu npukasyjy
KJIMHUYKOM CJIMKOM OMCTPYKLMje LpeBa. XNPYPLUKO fleyetbe je
HEeOMNX0JHO, AOK CY XMCTOJOWja U UMyHOXMCTOXEMMja MPEeCyA-
HV 33 NMoCTaB/batbe JUjarHo3e 1eoMMOCapKoMa TaHKOT LipeBa.

KrbyuHe peuu: 1eoMioCapKoM; ManvrHy TYMOPY TaHKOT LipeBa;
MarHeTHOpe30HaHTHa eHTeporpaduja
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Spontaneous bilateral tubal pregnancy - case report
and review of diagnostic and treatment difficulties
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SUMMARY

Introduction Spontaneous bilateral ectopic pregnancy is a rare condition easily overlooked or misdiag-
nosed. We present a case of spontaneous bilateral tubal ectopic pregnancy and discuss the difficulties
in diagnosing and treating such patients.

Case outline A 39-years-old patient with a history of irregular and abundant menstrual cycles complained
of pelvic pain and light bleeding after 55 days of amenorrhea. Ultrasound revealed enlarged uterus with
a myoma and a heterogenic formation with echogenic ring sign beside the left ovary. Free fluid with
clots was present in the pelvis. As the patient was hemodynamically unstable and ectopic pregnancy
was suspected, emergency laparotomy was performed. During the surgery we found that both tubes
were significantly edematous, dilated, and livid in their ampullary regions. On the left tube anterior
wall rupture 15 x 8 mm was noticeable, while right tube was intact with bleeding from its abdominal
ostium. Even though the patient was not informed about the possibility of bilateral salpingectomy, after
thorough consideration and due to the extent of tubal damage bilateral salpingectomy was eventually
performed. Histopathological analysis confirmed the presence of decidua, partially viable and partially
necrotic chorionic villi, and trophoblastic tissue in both right and left tubes.

Conclusions Careful preoperative and intraoperative examination of both Fallopian tubes as well as
the whole abdominal and pelvic cavity should be mandatory during every assessment of patients with
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INTRODUCTION

Ectopic pregnancy occurs in 1.5-2% of all
pregnancies. Even with modern diagnostic and
therapeutic tools ectopic pregnancy remains
the most common life-threatening emergency
in early pregnancy, causing significant maternal
morbidity and mortality [1, 2, 3].

The ectopic trophoblast implantation
mostly occurs in the ampullar region of one
of the Fallopian tubes. However, two or more
simultaneous gestations can occur in both of
the tubes in the same patient [1, 2]. This condi-
tion is called bilateral ectopic pregnancy and is
arare clinical entity (1 in 200,000 pregnancies)
usually associated with assisted reproduction.
Contrary, primary i.e., spontaneous bilateral
ectopic pregnancy is even more infrequent
(1/725-1580 of the ectopic pregnancies) [1-4].

We present an incidental finding of sponta-
neous bilateral tubal ectopic pregnancy during
urgent laparotomy and discuss the difficulties
in diagnosing and treatment of such patients.

CASE REPORT

A 39-years-old patient was admitted to our hos-
pital due to diffuse moderate blunt intermittent

pelvic pain during the previous three days.
Moreover, she had just started bleeding after
the period of amenorrhea, what was accompa-
nied by general weakness and coldish sweating.

The patient complained that her menstrual
cycles were irregular (25-45 days), profuse and
lasting 10-15 days since her last delivery. At the
time of examination, amenorrhea lasted for 55
days. Still, patient stated that during this period
of amenorrhea she noticed occasional spotting.
There was no past history of any risk factor that
might be linked to ectopic pregnancy (sexually
transmitted diseases, pelvic inflammatory dis-
eases, pregnancy termination, previous opera-
tions, intrauterine devices, fertility enhancing
drugs or assisted reproduction). She had two
spontaneous pregnancies followed by term
vaginal deliveries of healthy children five and
two years prior.

On examination she was pale, sweaty, and
hypotensive with a blood pressure of 90/60
mmHg and a pulse of 92 beats per minute. The
abdomen showed signs of peritoneal irritation
(tension and painfulness). Her vulva was blood-
stained and light fresh bleeding from the uterus
was visible. Gynecologic examination revealed
enlarged, softened uterus with uneven surface
and bilateral thickening of adnexal regions. The
uterus, adnexa, and the pouch of Douglas were
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Figure 1. Intraoperative and histopathological findings of bilateral ectopic pregnancy: yellow arrow points to the left Fallopian tube with tubal
pregnancy; blue arrow points to the right Fallopian tube with tubal pregnancy; white arrow points to the rupture of the anterior wall of the left
Fallopian tube; red arrows point to extrauterine chorionic villi in both tubes; green arrow points to trophoblast; black arrow points to ectopic
decidua attached to tubal wall

painful on palpation. There were no other pathological
findings. Hemoglobin and hematocrit levels were signifi-
cantly decreased (92 g/l and 30% respectively), but all other
laboratory tests were in referral range. Serum Beta human
chorionic gonadotropin (HCG) was 14,750 TU/1L.

Ultrasound scan showed enlarged uterus 98 x 65 x 80
mm, with a myoma 43 x 35 mm on the right lateral and
posterior wall. The endometrium was 14 mm thick with
no signs of intrauterine gravidity. The left ovary was 36 x
23 mm in diameter with a follicle sized 19 mm. Next to
the left ovary a heterogenic formation sized 39 x 35 mm
with echogenic ring sign, suspected of ectopic gestational
sack was seen. The right ovary was 34 x 32 mm in diameter
with the largest follicle of 13 mm. Free fluid with blood
cloths was presented in the Douglas pouch.

Considering the patient’s condition, clinical, and ul-
trasound signs of ectopic pregnancy accompanied by
abdominal hemorrhage, we performed an emergency
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laparotomy. The patient was informed about her condition
and findings, the need for urgent surgery and the possibil-
ity of removing the left Fallopian tube. During surgery;,
we astonishingly found that both tubes were significantly
edematous, dilated (right 37 x 32 mm and left 35 x 44
mm) and livid in their ampullar segments (Figure 1). Both
tubes fell into the Douglas pouch and blood was dripping
from the ruptured anterior wall (15 x 8 mm in diameter)
of the left Fallopian tube. The right tube was intact but still
small amount of blood was observed on the fimbrial end.

Because of the extent of tubal damage left salpingec-
tomy had to be performed using Covidien LigaSure 5 mm
Sealer/Divider® (Medtronic, Dublin, Ireland) coagulation.
Right salpingotomy just above the dilated part of the tube
and evacuation of ovular tissue from the Fallopian tube was
attempted, but it was followed by abundant bleeding from
the site of the salpingotomy. Consequently, after consider-
ing patients’ hemodynamic instability and that she already
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had two normal childbirths, it was decided to perform
the right salpingectomy as well. Upon this, hemodynamic
stability was achieved.

Histopathological analysis confirmed the presence of
decidua, partially viable and partially necrotic chorionic
villi, and trophoblastic tissue in both right and left tubes
(Figure 1). The postoperative course was uneventful, and
the patient fully recovered. The patient was informed about
an unexpected finding and the course of the operation
as this life-threatening condition required to extend the
procedure, with which she consented.

The authors declare that the article was written ac-
cording to ethical standards of the Serbian Archives of
Medicine as well as ethical standards of medical facilities
for each author involved. No personal data of the patient
were presented in the manuscript.

The patient’s written consent was obtained for the writ-
ing of this case report.

DISCUSSION

The typical risk factors for ectopic pregnancy include
sexually transmitted diseases, endometriosis, and surgical
intervention in the pelvis and abdomen that all can cause
damage of the endosalpinx or adhesions that incorpo-
rate the Fallopian tubes. Also, Miillerian malformations,
hormonal imbalances, late and multiple ovulations, en-
dometrial tissue movements, tubal transmigration of the
fertilized ovum, history of previous ectopic pregnancy,
tobacco smoking, etc. [5, 6, 7]. In recent decades, one of
the most common causes of ectopic pregnancy is assisted
reproduction techniques especially those with ovulation
induction. On the other hand, in the case of spontane-
ous bilateral tubal pregnancy, a spontaneous ovulation of
two or more oocytes or the early embryo division must
occur which is quite rare [4, 6]. Therefore, a personal or
family history of twinning and the use of fertility drugs
are considered to increase the risk of spontaneous ecto-
pic pregnancy. Still, approximately half of women with
ectopic pregnancies do not have any known risk factors
[1, 2]. Our patient also had no major risk factors. Her
only complaints were irregular cycles in past two years
that implied hormonal disturbance. Her endocrinological
status was still under the evaluation at the time of bilateral
ectopic pregnancy occurrence. Moreover, abundant bleed-
ing and anemia could imply on the cycle disturbances due
to uterine myoma.

The majority of all ectopic pregnancies (up to 97%) are
localized in the Fallopian tubes especially in their ampullar
region (80%) [5]. The same is for bilateral tubal ectopic
pregnancy that is ampullar in 73% of cases, and around
70% are unruptured at the time of diagnosis [1, 2, 8]. The
gestational age of bilateral ectopic pregnancy at the time
of diagnosis is usually 5-13 gestational weeks [1, 2, 8].
Our patient was in the sixth gestational week and had a
typical, ampullar localization of ectopic pregnancy in both
Fallopian tubes. Moreover, while one tube was intact, the
other had already ruptured causing hematoperitoneum.

‘ DOI: https://doi.org/10.2298/SARH221227086B
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The most common symptoms/signs of ectopic preg-
nancy incorporate the triad of amenorrhea, vaginal bleed-
ing, and pelvic pain. As the condition progresses with the
rupture of the tubes, patients develop abdominal bleeding,
acute abdomen, and finally hemorrhagic shock [6, 9]. The
majority of patients with bilateral ectopic pregnancy have
similar presentation and findings to those with a unilateral
ectopic pregnancy, which makes the early diagnosing of
bilateral tubal pregnancy particularly challenging [10-13].
Clinical analysis of our patient confirmed classical signs
and symptoms of ectopic pregnancy. However, at that mo-
ment there were no indications for bilateral tubal affection.
Moreover, due to irregular menstrual cycles the patient did
not suspect pregnancy at all, which delayed the diagnosis.

Thorough gynecological examination with detailed
transvaginal ultrasound scan can usually detect ectopic
pregnancy in around 90% of cases [1, 2]. Color Doppler
increases the ultrasound diagnostic accuracy even more
[7, 8]. However, bilateral ectopic pregnancy is easily over-
looked even when unilateral one is diagnosed due to the
fact that ultrasound finding explains all of the clinical
symptoms [4, 7]. Furthermore, different uterine and ad-
nexal pathologies could mislead the interpretation of the
ultrasonographic findings [12].

Moreover, the Beta HCG serum levels are not reliable
in these cases. Generally, in case of ectopic pregnancy Beta
HCG levels are increased, but their amplification pro-
gresses slower than in the healthy intrauterine pregnancy.
Studies have also shown that in patients with bilateral ecto-
pic pregnancy Beta HCG levels could be either significantly
higher, or in the referral range for the gestational week, just
like in our case [7, 8, 9].

Consequently, bilateral tubal ectopic pregnancy is usual-
ly confirmed only intraoperatively upon careful inspection
of both tubes. Missed diagnosis could delay the treatment
and worsen prognosis, making it a life-threatening con-
dition [6, 7, 14]. In this case, we missed the ectopic preg-
nancy in the right tube by the transvaginal ultrasound as
it was superposed by the myoma of the right uterine wall.

The treatment of ectopic pregnancy includes medica-
tions or surgical approaches that are selected according
to patients’ general condition, extent of tubal damage,
and need for fertility preservation [6, 14, 15]. However,
due to its rarity, currently there are no adequate proto-
cols for bilateral tubal ectopic pregnancy management
[6]. Although there were patients efficiently treated with
Methotrexate, the success rate was not satisfactory because
the levels of Beta HCG were higher than the permissible
for Methotrexate application at the time of diagnosis [1, 5,
6]. It is still unclear whether the usual dose of Methotrexate
used for unilateral tubal ectopic pregnancy should or
should not be increased in the case of bilateral one [1, 5, 6].

According to current guidelines, surgical treatment of
ectopic pregnancy should be performed in case of significant
abdominal pain, adnexal mass of 35 mm or larger, positive
fetal heartbeat, and/or Beta HCG levels over 5000 mIU/
ml [4]. It includes salpingectomy (removal of the affected
tube if it is ruptured and significantly damaged) or salpin-
gotomy (conservative method of pregnancy removal with
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tubal preservation when the tubes have remained intact and
in patients who wish to preserve fertility). Laparoscopy is
method of choice for majority of these patients [1, 4, 5, 6].
The choice of treatment for patients with bilateral tubal
ectopic pregnancy in which both tubes are damaged is nev-
er easy, especially in nulliparous young women when diag-
nosis is intraoperatively established [11, 12, 13]. Thus, it is
advisable that in all cases of ectopic pregnancies patients
should be informed of all potential treatment options and
complications, and their consent is obtained before sur-
gery [1]. In patients with bilateral tubal ectopic pregnancy
bilateral salpingostomy is performed in 42%, bilateral sal-
pingectomy in 33%, and combination of salpingostomy
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CnoHTaHa bunatepanHa TybapHa TpyaHoha — npukas cayvaja u rewkohe y

AUjarHOCTULY U Neyetby

JoBaH buna'? JeneHa fotiuh'?, Jby6uiua JoBaHoBuh?, Munan Jokuh', TatjaHa Maguh'
'YHUBEP3UTETCKN KNMHWUYKY LeHTap Cpbuje, KnuHuka 3a ruHekonorujy v akywepctso, beorpag, Cpbuja;

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

YHnBep3nUTeTCKI KNUHUYKY LieHTap Cpbuje, KnuHuKa 3a ruHekonorujy 1 akywwepctso, Cyx6a 3a natonorujy 1 MeauunHCKy LMTONOrujy,

Beorpag, Cpbuja

CAMETAK

YBopg CrioHTaHa 6unatepanHa ekTonnyHa TpyaHoha je peTko
CTakbe Koje ce Nako NPeBVAN UK MOFPELLHO [NjarHOCTHKYje.
MpepcTaB/bamo Ciyyaj CnoHTaHe bunatepasnHe TybapHe ekTo-
nnyHe TpyaHohe 1 pa3maTtpamo notelwkohe y AnjarHoCcTLm 1
neyerby TaKBMX MaLMjeHTKMHbA.

Mpukas cnyyaja MNaumnjeHTkMba cTapa 39 rognHa ca MCToprjom
HenpaBUIHUX 1 OOMHUX MEHCTPYANTHMX LIMKAYCa Xanuna ce Ha
601 y KapLV 1 OCKYAHO BarMHaNHO KpBaperbe HaKoH 55 AaHa
ameHopeje. YnTpa3ByKkom je yTBpheHa yBehaHa matepuua ca
MVOMOM 1 XeTeporeHa GopmaLirija ca eXxoreH!M NpPCcTeHacTUM
ofijjeKoM MopefA NEeBOT jajHKKa. Y Kapnmum je 6una npucyTHa
cnobofHa TEYHOCT ca Koarynymvma. MoLwTo je nauujeHTKrba
6111a XeMOMHAMCKI HecTabuiHa 1 CyMHaslo Ce Ha EKTOMUYHY
TpyaHohy, ypaheHa je xiTHa nanapotomuja. Tokom onepavyje
YOUeHO je fla cy oba jajoBofa 6una efemaTo3Ha, NpoLuvipeHa 1

DOI: https://doi.org/10.2298/SARH221227086B

NVBUAHA Y CBOjV M aMny/apHUM cermeHTMa. Ha ieBom jajosoay
je npumeheHa pynTtypa npeamer 3uga 15 x 8 mm, ook je fecHu
jajoBop 6110 MHTaKTaH, ca KpBaperem 13 abOMMHANHOT OTBO-
pa. Mlako nauujeHTKuba Huje 6una obaBeluTeHa o MoryhHoCTY
6unatepasnHe cannuHrekTomuje, 36or cteneHa owTeheka jajo-
BOfla, NoC/ie AeTa/bHOT pa3maTtpatba ypaheHa je bunatepanta
CannuHreKTommja. XriCTonaTosIoWKOM aHaIM30M NoTBpHeHo
je npucycTBo feumnaye, AENUMAYHO BUjaBUITHNX U AENVMUYHO
HEKPOTUYHIIX XOPVMOHCKIX pecrLia, Kao 1 TpodpobnacTHOr TKMBa
y NeBOM 1 IeCHOM jajOBOAY.

3aksbyuak Ko naumjeHTKHba ca eKTONUYHOM TpyaHohom
HEeOMXoAHa je Nax/b1Ba NpeornepaTrBHa 1 MHTPaonepaT1BHa
eBasyalyja Kako yHyTpaLlHbUX reHUTaHUX OpraHa, Tako 1 Lene
marne Kapnauue v TpbyLlHe ayrnibe.

KrbyuHe peuu: ektonvyHa TpyaHoha; 6unatepasnHa; CoHTaHa;
[MjarHo3a; neyere
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SUMMARY

Introduction Laryngeal edema is a rare complication of angina Ludovici. Infections of this region are
mostly of dentogenic origin, less often caused by tonsillitis or other infections in the pharynx. We pres-
ent a case of a patient with laryngeal edema and dyspnea caused by a lower jaw tooth infection and an
ipsilateral submandibular abscess.

Case outline The clinical picture of our patient progressed rapidly - from toothache, painful swelling
of the floor of the oral cavity, submandibular and submental regions, bilaterally, all the way to life-
threatening dyspnea. A flexible nasopharyngolaryngoscopy was performed. Swelling of the base of the
tongue on the left side was observed, along with pronounced edema of the aryepiglottic fold on the
same side, which narrowed the breathing space. Since the breathing space was significantly reduced,
the patient was urgently hospitalized. The surgical treatment was carried out in the form of an external
incision and drainage of the abscess collection of the left submandibular region, with the use of oxygen
support and parenteral therapy, in accordance with the recommendations from the available medical
literature. Constant monitoring of saturation levels indicated a significant improvement after just a few
hours of medicamentous therapy.

Conclusion The goal of our work is to point out a very rare but serious complication, laryngeal edema,
which can lead to airway obstruction even in the first few days of the development of the infection, and

endanger the life of the patient.

Keywords: edema of the larynx; stridor; submandibular abscess

INTRODUCTION

Edema of the larynx, as a result of an infec-
tion of the submandibular region, is a rare
condition, but nonetheless life-threatening.
Infections of this region are most often of
dentogenic origin. Wide communication with
other deep spaces of the head and neck, as well
as the mediastinum, represents an ideal route
for the spread of the infection that can lead to
sepsis and a fatal outcome [1]. In this paper, we
will present a case of a 45-year-old man with la-
ryngeal edema and difficulty breathing, caused
by lower-jaw tooth infection and an ipsilateral
submandibular abscess.

CASE REPORT

A 45-year-old man was urgently hospitalized at
the Department of Otorhinolaryngology with
Maxillofacial Surgery due to painful neck swell-
ing and stridorous breathing. As the patient
stated, the first symptom was a toothache in
the left side area of the lower jaw, which intensi-
fied significantly by the time of hospitalization.
Progressive dyspnea lasted for three days. The
clinical examination revealed palpable, painful
swelling of the submandibular region on both
sides as well as submentally; it was of a harder

consistency, without the phenomenon of fluc-
tuation, followed by hyperemia and tightness
of the skin of the above-mentioned regions.
Oropharyngoscopy was difficult to perform
due to the presence of trismus, edema of the
tongue and the tissues of the sublingual re-
gion. Since it was impossible to view the distal
structures, a flexible nasopharyngolaryngos-
copy was performed. During this procedure,
several findings were noted: a swelling of the
base of the tongue on the left side together with
omega epiglottis, as well as a massive edema of
the aryepiglottic fold on the same side, which
narrowed the breathing space and suppressed
the ipsilateral pyriform sinus (which did not
open during the examination). The partially
visible structures of the glottis were in order,
both halves of the larynx were mobile (Figure
1). The breathing space was reduced yet suftfi-
cient at the time of the examination, while the
measured oxygen saturation was around 92%.

Laboratory analysis revealed elevated pa-
rameters of inflammation, C-reactive protein
234 mg/L, Le 20 x 10°/L, Ly 5.1%, Gr 93.8%,
while other values were within the reference
limits. Upon admission to the department,
parenteral therapy was administered (ceftri-
axone, metronidazole, and levofloxacin, along
with corticosteroid and rehydration therapy), as
well as oxygen support through a nasal cannula,
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Figure 1. Massive edema of the left aryepiglottic fold with narrowing
of the breathing space and suppressing the ipsilateral pyriform sinus

™ - - ™ 'l.s' - e ‘a
Figure 2. The finding corresponds to a dental abscess with parapha-
ryngeal propagation to the left

with oxygen flow values of about 5 L/minute. During hos-
pitalization, a computed tomography (CT) scan of the neck
was performed, the findings of which indicated the exis-
tence of a liquid collection of dense content, about 15 mm
in diameter, at the level of the tooth root in the left ramus
of the mandible. The submandibular left abscess forma-
tion with a transverse diameter of 55 x 35 mm propagated
posteriorly towards the parapharyngeal and paraglottic
space with a mass effect on the oropharynx and supraglot-
tis, obliterating the left pyriform sinus (Figures 2 and 3).
Other findings, such as chest X-ray and abdominal ul-
trasound, did not show any pathological changes. Upon

‘ DOI: https://doi.org/10.2298/SARH230510065V
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Figure 3. CT image of the massive edema of the left aryepiglottic fold
with reduced breathing space

arrival of the diagnostic imaging findings (CT of the neck),
an incision of the abscess collection of the left subman-
dibular region was made externally, during which a large
amount of purulent-hemorrhagic content was obtained,
after which passive drainage was placed. The patient was
observed carefully, with regular monitoring of the satu-
ration levels. After four hours of applied corticosteroid
therapy, the patient reported a subjective improvement
in breathing, while after 24 hours of applied therapy, a
significant reduction of laryngeal edema was observed by
fiberoptic examination. After the stabilization of the gen-
eral condition, a maxillofacial surgeon was consulted, who
performed the extraction of tooth 36 under local anesthe-
sia, which had caused the dentogenic infection.

Appropriate surgical therapy (timely incision and drain-
age of the abscess) as well as medical therapy, regular ban-
daging and removal of the cause of the infection (tooth
extraction) resulted in regression of the laryngeal edema
and healing of the infection, along with stabilization of
laboratory parameters of inflammation, which were within
reference values at discharge.

All procedures performed were in accordance with the
ethical standards of the institutional and national research
committee and with the 1964 Helsinki Declaration and
its later amendments and comparable ethical standards.
Written consent to publish all shown material was obtained
from the patient.

DISCUSSION

Obstruction of the respiratory tract caused by edema of the
mucous membrane of the larynx, although an uncommon
symptom, is one of the numerous complications that can
occur as a result of a submandibular abscess. Depending
on the location and the size of the edema, as well as the pa-
tient’s age, it can manifest itself in the form of minor breath-
ing difficulties, up to a potentially life-threatening condi-
tion. Etiological factors for the development of laryngeal
edema can be various. To start with, they can be infectious,
caused by viruses, bacteria, or fungi. Additionally, there are

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):601-604
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allergic ones in the form of angioedema, or as part of an
anaphylactic reaction to the use of certain medications or
food. Other potential causes of airway obstructions should
also be noted, such as trauma to the larynx, foreign bodies,
autoimmune diseases, and tumors of the larynx [1, 2, 3].

Cellulitis of the floor of the oral cavity was first de-
scribed in literature in 1836 by a German military doctor
Wilhelm Frederick von Ludwig, after whom this condition
was named. It involves inflammation of the submandibu-
lar, sublingual, and submental regions, with a tendency to
spread rapidly along the fascia to adjacent regions [4]. The
infection usually starts from the infection of the roots of
the lower premolars and molars, in cases where the puru-
lent exudate spreads through the inflamed pulp to the peri-
odontium and bone breaks through the cortical part of the
lower jaw below the attachment of the mylohyoid muscle
[1]. The swelling increases rapidly and tends to spread,
generally does not fluctuate, and is extremely painful on
palpation. The patient has elevated body temperature, a
headache, difficulty in opening the mouth, hypersalivation
is present, and saliva can be seen leaking from the mouth
due to difficult and painful swallowing. The tongue and
the floor of the oral cavity are raised, which makes breath-
ing difficult, and larynx edema can also occur. Subjective
disturbances and clinical findings worsen rapidly. This
condition can lead to asphyxia within 24 hours [1, 5, 6, 7].

In about 70% of cases before the “antibiotic era,” ton-
sillitis was the most common cause of Ludwig’s angina.
However, the work of Ismi et al. [8] indicates that there
are more and more cases where the spread of infection has
dentogenic causes. In developing countries, given the eco-
nomic conditions and insufficient education of the popula-
tion, dentogenic infections are the primary cause of these
conditions in more than 80% of examined patients, while
it is less often the result of inflammation of the tongue
(e.g., piercing), submandibular gland, tonsils or pharynx.
Publications available on Medline support the fact that
laryngeal edema as a complication of Ludwig’s angina is a
rare occurrence [5, 9].

Other possible factors are obesity, tobacco and alcohol
abuse, as well as malnutrition [10]. Furthermore, chronic
diseases such as diabetes mellitus, hypertension or immu-
nocompromised conditions can additionally contribute to
the development of a more severe clinical picture and com-
plications. This anatomically significant region of the neck
is bounded medially by the hyoglossus muscle, anteriorly
and posteriorly by the digastric muscles, and externally by
the platysma and skin. Since the submandibular gland and
neck lymph nodes are also located in this area, this should
also be taken into account in the differential diagnosis of
inflammation and swelling of this area [5, 6].

The spread of infection through the so-called “danger-
ous” areas of the neck along the fascia can lead to the devel-
opment of numerous complications, the most common of
all is mediastinitis, which can further lead to the develop-
ment of empyema, pneumonia, and pericarditis, as well as
Lemierre syndrome if there is involvement of the carotid
artery and the occurrence of septic thrombophlebitis, and
finally sepsis. Rupture of the carotid artery is not a rare

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):601-604

occurrence either. Death occurs due to suffocation, sepsis,
mediastinitis, or aspiration pneumonia [1, 11].

From the study by Almutairi et al. [12], published in
2020, we see that the majority of patients complained of
neck pain (59.6%), followed by dysphagia (43.7%), and
toothache (42.6%). Also, a study by Bottin et al. [13]
showed similar results. Namely, 71.1% of patients com-
plained of neck pain, odynophagia was present in 54.2%
of cases, and dysphagia in 51.8%. Our patient was no ex-
ception. Neck swelling was preceded by a toothache, fol-
lowed by tongue swelling, trismus, and difficulty breathing,
which is not a common symptom and can be considered
a complication. In the aforementioned studies, swelling of
the neck as the main symptom was accompanied by fever
in almost 50% of the cases, and trismus in about a quarter
of the monitored patients [12]. In our case, the patient did
not have fever.

These dentogenic infections are basically polymicrobial,
with the unwritten rule being that the deeper the infection
is localized, the more dominant the anaerobic agent is [1].
In the case of our patient, the causative agent of the infec-
tion was not isolated.

Immediate hospitalization of such patients is manda-
tory. Hospital treatment recommends continuous use of
broad-spectrum antibiotics and corticosteroids, securing
the airway (diagnostic endoscopy, intubation, or trache-
otomy in case of stridor), as well as immediate surgical
treatment of the abscess, in terms of incision and drainage.
Prevention of the spread of infection, as well as preven-
tion of its recurrence, will be best ensured by timely and
energetic therapy that includes the extraction of the tooth
causing the infection [12]. In the case of our patient, we
were guided by the principles of good medical practice,
which resulted in a positive outcome.

Infections of dentogenic origin are unfairly underes-
timated, even though in a certain number of cases they
represent potentially life-threatening conditions. Although
in most cases they are resolved during routine dental in-
terventions, insufficient experience of the doctor, non-
cooperation of the patient, along with the other listed risk
factors can lead to serious complications.

The first association of every doctor is that this condi-
tion can cause severe complications, such as mediastinitis
and sepsis. However, what we wish to emphasize is that
the respiratory tract should be considered even at the very
beginning, since it can become compromised already in
the first days of the development of the infection. Quick
reaction of the doctor, immediate hospitalization, and ob-
servation, even in situations where the airway obstruction
still has not developed as much, are the key steps in the
treatment of such conditions. If some of the recommended
steps are skipped, a seemingly insignificant dentogenic
infection can lead to a fatal outcome. Finally, we would like
to emphasize that health education, care for physical and
mental health, and especially oral hygiene, are not only a
matter of individual culture, but also of modern society
to which we strive.

Conflict of interest: None declared.
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Eaem napuHKca — XUTHO CTarbe Y3POKOBaHO J/lyABMroBOM aHTMHOM

Carba Byunh', CBetnaHa Bamapesuh'?, [lejaH Pagamauy, Hukona Yonuh3, AHhennna JosaHosuh!
'KnuHMYKo-60HNYKY LieHTap , 3eMyH’, Ofie/betbe OTOPUHONAPMHIosOorMje ca MakcunodaLmjanHom xupyprujom, beorpag, Cpbuja;

Ynusep3utet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;

*YHnBep3uTeTcku KNUHUYKK LieHTap Cpbuje, LieHTap 3a paguonorujy, beorpag, Cpbuja

CAXETAK

YBopa Efnem napriHkca je petka komnnnkauwja Jlynsurose aHr-
He. MIHdeKumje oBe peruje Hajuelwhe cy JeHTOreHor nopekna,
pehe y3poKoBaHe TOH3UANTACOM UKW APYTM MHGEKLMjama y
dapuHKcy. Mpukasyjemo cnyyaj 6onecHVKa ca eAeMOM NapUHK-
Ca 1 OTeXaHVM iucarem, HacTanym Kao nocneamua MHeeKym-
je 3yba forbe BUNMLE U UMCUnaTepanHor cybmaHanbynapHor
ancueca.

Mpukas 6onecHnKa KniHnyka cnvka 6onecHuka je 6p3o Ha-
npepoBana. Of 3y6060sbe, 60IHOr OTOKa MoAa yCHe Ayrnibe,
cybmaHgubynapHe v cybmeHTanHe peruje 060CTpaHo, CBe 0
NporpecrBHe 1 NOTeHLMjanHO XMBOTHO yrpoxaBajyhe amcn-
Heje. Y TOKy AujarHOCTUKe yuntbeHa je dnekcnbuHa Hasoda-
pWHronapuHrockonuja. YoueHm cy otok 6a3e jesuka ieBo, omera
€nurnoTHC, Kao 1 U3PasuT efeM apuenurioTUcHor Habopa ca
UCTe CTPaHe KOoju je CyaBao AM1CajHM MPOCTOP U MOTUCKIBAO

DOI: https://doi.org/10.2298/SARH230510065V

nncunaTepanHn NMPUGOPMHM CMHYC. [lncajHu NpocTop y Mo-
MEHTY npersepa je 6o pefyKoBaH Te je 60/1eCHUK XUTHO XO-
cnuTanusoBaH. Mo xocnuTtanusauwjy 601ecHUKa, CNPOBEAEH je
XUPYPLIKN TPETMaH, y BUAY Crosballtbe UHLU3je 1 ApeHaxe
ancLecHe Konekuuje cybmananbynapHe pervje ca nese CTpaHe,
Y3 NPUMeHY KMCEOHWYHE NOTMOPE 1 NMapeHeTpaHe Tepanyje,
a 'y Cknapgy ca npenopykama 13 JOCTynHe MeAuLHCKe nTe-
patype. CTanH1 MOHUTOPVHT 1 pefoBHO Npahetbe catypauuje
yKasanu cy Ha 3HauajHo NobosblLarbe Beh HAKOH HEKONUKO caTh
0f NpMMeHe MeAnKaMeHTO3He Tepanuje.

3akrmyuyak Llub Hawer paja je Aa yKkake Ha BeOMa peTKy anu
030WSbHY KOMMIMKaLWjy, eAeM lapyHKCa, Koja MoXe JoBecTu
A0 ONCTPyKLUMje gucajHor nyTa Beh y npBrM AaH1Ma pa3Boja
VHEKLje, N KUBOTHO Yrpo3nTI 60NecHMKa.

KmbyuHe peun: efem naprHkca; CTpruaop; cybmaHanbynapHm
ancuec
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SUMMARY

Introduction General anesthesia is frequently employed in neck surgery procedures. However, in pa-
tients at high risk for general anesthesia, regional anesthesia options, such as the superficial cervical
plexus block, warrant careful consideration. Patients with mediastinal lymph node enlargement face an
elevated risk of airway obstruction and hemodynamic mediastinal instability during anesthesia induc-
tion. In selected neck surgeries, including thyroglossal cyst excision, thyroglossal fistula repair, bronchial
cyst removal, thyroidectomy, and lymph node excision, the superficial cervical plexus block presents a
viable and secure alternative to general anesthesia.

Case report This report details the case of a patient with mediastinal lymphadenopathy and multiple
brain metastases who underwent cervical lymph node excision. Given the patient’s severe comorbidi-
ties, pronounced risk of complete distal airway obstruction, hemodynamic instability, and the potential
for compression effects from mediastinal mass, a superficial cervical block was administered. This block
facilitated effective perioperative analgesia without inducing respiratory or cardiovascular instability.
Conclusion The superficial cervical plexus block emerges as a prudent alternative to general anesthesia in
high-risk patients requiring cervical lymph node excision procedures. Its utilization should be considered

in such cases to enhance patient safety and perioperative management.
Keywords: cervical plexus; excision lymph node; airway obstruction; anesthesia; analgesia

INTRODUCTION

General anesthesia is the prevailing choice for
neck surgeries; however, in patients with elevat-
ed anesthesia-related risks, regional anesthesia
options such as the superficial cervical plexus
block (SCPB) emerge as a potentially safer al-
ternative [1]. Notably, patients presenting with
mediastinal lymph node enlargement face an in-
creased susceptibility to airway obstruction, and
hemodynamic instability during the induction
of general anesthesia. This susceptibility arises
from the potential compressive effect of medias-
tinal masses on structures distal to the tracheal
tube tip, including the inferior and superior vena
cava, ascending and descending aorta [2]. For
specific neck and maxillofacial surgical proce-
dures (e.g., thyroglossal cyst excision, thyroglos-
sal fistula repair, branchial cyst removal, thyroid-
ectomy, lymph node excision, lipoma removal,
mandibular fracture repair), SCPB represents a
viable and safe alternative to conventional gen-
eral anesthesia [3]. The SCPB encompasses the
sensory innervation of the anterolateral neck,
originating from the anterior primary rami of
the second to fourth cervical nerves [2, 3].

CASE REPORT

A 67-year-old male with bilateral neck lymph-
adenopathy was admitted to the Clinic for

Ear, Nose, Throat, and Maxillofacial Surgery
at the University Clinical Centre of Serbia for
the excision of a left cervical lymph node. The
patient had noticed a visible neck mass on the
left side four months prior, and had been ex-
periencing hoarseness. His medical history
only revealed hypertension. Physical exami-
nation upon admission revealed normal ear,
nose, and throat findings, along with the pal-
pable, a 30 mm-sized neck tumor in the left
ITa region. A computed tomography (CT) of
the brain revealed multiple metastases of un-
known primary origin. Neck and chest CT
scans revealed a left-sided neck lymph node
measuring 25 x 16 x 25 mm, a right-sided
neck lymph node measuring 12 x 6 mm, and
an 86 x 77 mm conglomerate of mediastinal
lymph nodes situated in front of the trachea,
among the ascending and descending aorta,
and the inferior vena cava (Figure 1). Other
routine investigations yielded normal results.
The patient received midazolam as premedica-
tion. A landmark based SCPB was performed
for the patient undergoing lymph node excision
in the upper third of the left neck area. A 20 ml
solution of local anesthetics (0.5% bupivacaine
10 ml + 2% lidocaine 6 ml + 0.9% NaCl 4 ml)
was employed. The procedure involved placing
a 22G needle subcutaneously at the mid-por-
tion of the posterior border of the sternoclei-
domastoid muscle, while targeting the origin of
all superficial branches of the cervical plexus.
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Figure 1. Computed tomography scan of mediastinal lymphadenopa-
thy at the level of tracheal carina; pink arrow — inferior vena cava; red
arrow - lymph node conglomerate; blue arrow — tracheal carina; green
arrow - descending aorta; yellow arrow - ascending aorta

Subsequently, 10 ml of the local anesthetic solution was
injected subcutaneously at this point, following aspiration.
The needle’s depth of insertion was maintained at 0.5 cm to
minimize the risk of deeper block or inadvertent injection.

Given the lymph node’s positioning between the inner-
vation areas of the great auricular nerve and transverse cer-
vical nerve, the needle was redirected towards these nerves,
and each was blocked by the administration of 5 ml of local
anesthetic solution. The blocK’s efficacy was assessed after
a 10/minute interval, with the patient receiving oxygen via
a simple face mask. Throughout the intraoperative period,
monitoring included blood pressure, heart rate, echocar-
diography, and pulse oximetry. The surgical procedure was
finished after 25 minutes, with the perioperative period
proceeding without complications such as pain, respiratory
issues, or hemodynamic instability. The patient was dis-
charged from the hospital on the second postoperative day.

This case report has received approval from the Ethics
Committee of the University Clinical Centre of Serbia
(Reference No: 1100/6).

DISCUSSION

Mediastinal lymph node enlargement can result from
various etiologies, including neoplasms (e.g., Hodgkin’s
disease, non-Hodgkin lymphoma, leukemia, metastasis),
granulomatous diseases (e.g., sarcoidosis, amyloidosis,
Wegener’s disease), or reactivity to infectious diseases
(e.g., tuberculosis, fungal infections, viral and mycoplasma
pneumonias) [4]. Depending on their location, medias-
tinal masses may lead to airway obstruction, producing
symptoms such as dyspnea in cases of proximal obstruc-
tion or a non-productive cough with distal obstruction.
In our patient’s case, hoarseness likely resulted from the
compressive effect of the mediastinal mass on the left re-
current laryngeal nerve, as part of the mass extended be-
neath the aortic arch, where the nerve typically courses.
Severe airway obstruction can unexpectedly occur upon
the induction of general anesthesia in patients, even in the
absence of preoperative symptoms, emphasizing the need
for a careful review of chest radiographs and CT scans

‘ DOI: https://doi.org/10.2298/SARH230218083lI
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for signs of asymptomatic airway obstruction. Typically,
the point of obstruction is distal to the tracheal tube tip.
Furthermore, the loss of spontaneous ventilation can lead
to complete airway obstruction. [5]. Previous literature
has documented severe respiratory complications during
general anesthesia in children with mediastinal masses [6].
While our patient did not exhibit clinical signs of airway
obstruction, the position of the mass posed a significant
risk of distal airway obstruction during anesthesia induc-
tion and a loss of spontaneous breathing. Although an op-
tion would have been to opt for general anesthesia while
maintaining spontaneous breathing, this approach could
have led to coughing and increased intracranial pressure.
Given the presence of diffuse brain metastases, such out-
comes were strongly discouraged.

Cervical plexus block (CPB) is widely utilized in neck
vascular surgery, but its application in non-vascular neck
surgery has been increasing. Regional anesthesia tech-
niques, such as CPB, offer numerous advantages over
general anesthesia for surgeries involving the neck region.
CPB does not compromise the airway, breathing, or hemo-
dynamics. The contemporary popularity of CPB has surged
as it offers opioid-free anesthesia, sparing patients from
the various side effects associated with opioid usage. This
concept aligns with the principles of opioid-free analgesia,
rendering CPB a favored method of anesthesia, particularly
in thyroid surgery [7, 8]. In case of surgery of posterior
neck region, general anesthesia is the method of choice,
because CPB encompasses the sensory innervation of the
anterolateral neck. CPB can be performed at superficial, in-
termediate, or deep levels. Deep CPB, described as a para-
vertebral block targeting the C2-C4 spinal nerves, not only
affects superficial branches but also deep branches of the
cervical plexus, resulting in neck muscle relaxation. Local
anesthetics are injected into the space between the paraver-
tebral fascia and the cervical transverse process. Superficial
CPB, on the other hand, is conventionally characterized
as a subcutaneous injection technique administered at the
mid-portion of the posterior border of the sternocleido-
mastoid muscle, targeting the superficial branches of the
cervical plexus. Both ultrasound-guided and landmark-
based techniques are available for performing CPB. In
the case of SCPB, there is currently insufficient clinical
data to definitively establish the superiority of ultrasound-
guided techniques over landmark-based methods. Hence,
we elected to employ a landmark-based approach, which
is readily accessible and does not necessitate specialized
equipment such as an ultrasound machine. Intermediate
CPB, in which the needle pierces the investing fascia of
the neck, deep to the subcutaneous layer but superficial
to the prevertebral fascia, represents another variation [9].

The literature indicates that SCPB yields results compa-
rable to combined cervical block but with fewer complica-
tions [10]. In a study conducted by Mukhopadhyay et al.
[1], which involved bilateral SCPB, no major complications
(e.g., central nervous system toxicity, spinal anesthesia) were
observed, with only minor hematomas reported. Severe
complications, such as phrenic nerve blockade, are uncom-
mon following superficial block but are more frequently
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encountered with deep CPB. SCPB serves as a valuable an-
esthesia method for patients with severe comorbidities or
specific conditions, including asthma, chronic obstructive
pulmonary disease, coronary artery disease, diabetes melli-
tus, difficult airway, urgent tracheostomy, active COVID-19
infection, hypertension, previous cerebral embolism, all of
which are considered high-risk factors for general anesthe-
sia. In such patients, SCPB offers a simple and secure alter-
native to general anesthesia, with established efficacy and
safety, especially in high-risk scenarios [11-17]. Our patient
experienced no pain during or after the procedure, aligning
with data from the literature indicating effective periopera-
tive analgesia in neck surgery achieved through SCPB [13,
18, 19]. A recent study by Patel et al. [20] found that SCPB,
in conjunction with general anesthesia, resulted in reduced
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bnoK uepsukanHor naekcyca — 69369AH3 aHec1e3uja 3a bonecHuKe ca MacUBHOM

MmeaujacTMHanHOM ninmbageHonaTnjom

Tjawa MBowesunh'? JbubaHa PaHkosuh-Huumh?, Jbybuiwa Mupuh?, AHa Jotuh's, bojaHa bykypoB'*

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

2YHNBeP3UTETCKI KNUHUYKY LieHTap Cpbuje, LieHTap 3a aHecTe3unjy 1 peaHmauujy, beorpag, Cpbuja;

3/HcTUTYT 3a KapauoBackynapHe 6onectu, legne’, Beorpag, Cpbuja;

‘OnwTa 6onHuua Kpywesau, Operbere 3a aHecTe3nonorujy U MHTeH3nBHY MeauLmnHy, Kpywesal, Cpbuja;
YHVBEP3UTETCKI KNUHUYKY LieHTap Cpbuje, KnuHuKa 3a oTopuHonapuHronorujy u Makcunodaumjanty xupyprujy, beorpag, Cpbuja

CAXETAK

YBop OnwwTa aHecTe3nja ce YeCTo KOPUCTA y onepaLmjama Ha
Bpaty. MehyTum, Ko 6onecHnKa ca BUCOKUM PU3MKOM 3a OMLUTY
aHecTe3ujy, MOryRHOCTU pernoHanHe aHecTesuje, Kao LWTo je
610K NOBPLUNHCKOT LiepBMKaHOT MeKCyca, 3axTeBajy Naxbii-
BO pa3matpate. bonecHnum ca yBeharbem meamjacTmHanHmxX
NUMPHUX YUBOPOBA CyouaBajy ce ca nosehaHVM pU3nKOM Of
OMNCTPYKLMje AUCAjHUX MyTEBA U XEMOANHAMCKE HECTabUIHOCTI
TOKOM VHAYKLMje y aHecTe3ujy. Y ofabpaHum onepauyjama Ha
BpaTy, yK/byuyjyhn ekcuusujy TMpornocanHe Lucte n puctyne,
yKnatbarbe 6poHXUjanHe LncTe, TMPOUAEKTOMU)Y 1 eKCLU3Ujy
NMMHNX YBOPOBA, MOBPLUMHCKM 610K LiepBIKaHOT MeKcyca
npeAcTaB/ba OAPXKUBY 1 CUTYPHY anTepHaTVBY OMLUITOj aHe-
cTesuju.

Mpukas 6onecHnka OBaj NprKas onucyje cyyyaj 6onecHuKa ca
MeAmnjacTUHanHoM nuMmdageHoNaTjom 1 BULIECTPYKUM MeTa-

DOI: https://doi.org/10.2298/SARH230218083lI

CTa3ama Ha MO3ry KOju je NOABPrHYT eKCLM3Ujy LiepBUKASTHNX
nMMPHUX yBopoBa. C 0631pPOM Ha TelKe Komopbugutete 60-
NIECHVIKA, N3PaXKeH PU3VIK O MOTMYHE OMNCTPYKLWje AUCTaHIX
AVCajHKX MyTeBa, XeMOANHAMCKY HecTabunHocT n moryRHocT
KoMMnpecuBHYX edpekaTa MefujacTHaNHe Mace, MPUMeHbeH je
MOBPLUMHCKYM LiepBuKanHu 6nok. OBaj 6110k je omoryhuo edu-
KacHy nepvonepaTuBHy aHanresujy 6e3 n3asuBarba pecnmpa-
TOPHE MNY KapAnOBacKyapHe HeCTabuIHOCTL.

3aKsbyyak biiok MoBpLIMHCKOT LiepBUKaHOT niekcyca Hamehe
Ce Kao ornpe3Ha anTepHaTBa OMNLITOj aHeCTe3mju Kog 6onecHu-
Ka ca BMCOKIM PU3VIKOM KOjU 3aXTeBajy eKCL3Wjy LiepBUKanHNX
NMMOHMX YBOPOBA. Y TaKBUM CJlyyajeBMMa Tpeba pa3moTpuTm
tberoBy yrnotpeby Kako 61 ce nobosbliana 6e3denHocT 6one-
CHWKa 11 NepronepaTyBHOr TpeTMaHa.

KrbyuHe peun: LiepBriKanHu NNeKCyc; eKcLm3ija MMGHOT YBo-
pa; ONCTpyKLMja AMCAjHOr NyTa; aHecTe3wja; aHanresnja
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CASE REPORT / MPUKA3 BOJNIECHUKA

Abuse and addictive potential of pregabalin

Dragana Ratkovi¢, Vladimir KneZevi¢, Aleksandra Dickov, Masa Comi¢, Predrag Savi¢

University of Novi Sad, Faculty of Medicine Novi Sad, Serbia;
University Clinical Center of Vojvodina, Psychiatry Clinic, Novi Sad, Serbia

SUMMARY

Introduction In the Republic of Serbia, pregabalin was marketed for the first time in 2006. Although
the abuse of pregabalin has not been a common topic in the literature so far, it is often seen in everyday
practice. Also, it seems that it is more common among addicts.

Case outline We report on a 41-year-old male patient who has a long history of multiple substance abuse
and is currently undergoing buprenorphine substitution therapy. He began using pregabalin because it
caused euphoria and elevated mood, in daily doses which varies between 1050-2100 mg. The highest
daily dose was 4200 mg. At the time he was admitted to the hospital for pregabalin detoxification, he
met the general criteria for addiction syndrome. On admission, the patient was tense, anxious, irritable,
drenched in sweat, and had insomnia. With an adequate dose of buprenorphine, the patient continued
to complain about the reduction of the pregabalin dose and insisted on adjusting the dose. Shortly, he
was discharged from hospital at his personal request. After a month, during the check-up examination,
he was diagnosed with a relapse of pregabalin use. He was readmitted to the hospital for detoxification
treatment, the pregabalin dose was gradually reduced by 100 mg per week. After that the patient went
to therapeutic community to continue treatment.

Conclusion This case indicates that practitioners have to be cautious when prescribing pregabalin to
people prone to addiction. Further research is needed to identify risk factors for the development of pre-
gabalin abuse syndrome, as well as to create clear guidelines for the treatment of abstinence syndrome.

Keywords: pregabalin; addiction; abuse; abstinence syndrome

INTRODUCTION

Pregabalin is an analog of gamma-amino bu-
tyric acid (GABA), and its effect is achieved
by binding to an auxiliary subunit (62-g pro-
tein) of voltage-dependent calcium channels
in the central nervous system [1]. There are
several therapeutic indications for the use of
pregabalin. In Serbia, it is used in the treatment
of neuropathic pain, and epilepsy, as well as
for treating generalized anxiety disorder [2].
Depending on the indication, the daily dose
of pregabalin ranges from 150 to 600 mg. In
the Republic of Serbia, it was first marketed in
2006. Although so far abuse and dependence
on pregabalin have not been common topics in
the available literature, it can be said that doc-
tors often come across these cases in everyday
practice. This has been noted both in Serbia
and other countries [3, 4, 5]. Also, it seems that
it is more common among addicts [6]. A study
conducted in Serbia processed the results of
toxicological and chemical analyses of blood
and urine in postmortem cases in 2019, which
recorded the potential risks of pregabalin abuse
that can lead to addiction and severe poison-
ing with a fatal outcome [7]. For this reason,
in some countries, a special warning has been
added to the prescription of the drug, to in-
crease caution when prescribing pregabalin to
persons with a history of substance abuse [8].
The case report stresses out the importance of
special caution when prescribing pregabalin.

This study was approved by the local eth-
ics committee according to the Declaration of
Helsinki.

CASE REPORT

We present a 41-year-old male patient who has
been treated several times because of mental
disorder due to psychoactive substances at
the Clinic of Psychiatry, University Clinical
Center of Vojvodina in Novi Sad. He is an un-
employed construction technician, divorced,
and has three children. Family history of men-
tal disorders as well as his history of somatic
illnesses is negative. As a patient with a long
history of multiple substance abuse, he started
abusing diazepam and tramadol during seventh
grade of elementary school. When he was in
high school his parents divorced, and he started
consuming other substances such as tetrahy-
drocannabinol (THC), cocaine, stimulants, and
finally heroin, which he used intranasally. At
the age of 28, he went to the therapeutic com-
munity for detoxification treatment, where he
stayed for a year. After leaving the therapeutic
community, and after a short period of absti-
nence, he started using psychoactive substances
again. In 2017, he consumed mostly opiates
(buprenorphine 16-24 mg per day), which he
procured illegally. In September 2018, he went
to an outpatient psychiatrist when, in addition
to the diagnosis of opiate addiction, he was
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diagnosed with generalized anxiety disorder and a mild
depressive episode. Diagnoses were established accord-
ing to the criteria of the International Classification of
Diseases 10 Version (ICD-10) (F11.2, F41.1, F32.0) and
antidepressants and pregabalin were introduced into the
therapy [9]. In November of the same year, he was hospi-
talized for the first time at the Psychiatric Clinic to receive
buprenorphine substitution therapy. The hospital discharge
list included: Buprenorphine 10 mg, escitalopram 20 mg,
pregabalin 150 mg, mirtazapine 15 mg. After leaving the
hospital, he was non-compliant when it came to therapy
and check-in examinations. The fact that he was unstable
in the buprenorphine program, he was admitted to the
hospital for the second time in December 2019. During
the second hospitalization, buprenorphine therapy was re-
introduced. This time, the hospital discharge list included:
buprenorphine 16 mg, escitalopram 20 mg, and mirtazap-
ine 15 mg. Shortly after leaving the hospital, following the
recommendation of a friend, he started abusing pregabalin
in the initial dose of 1575 mg. Side-effects after the ini-
tial dose manifested in the form of imbalance, dizziness,
headache, and inarticulate movements. Because of this, he
reduced the dose of pregabalin to 1050 mg, and sporadi-
cally took the stated dose with buprenorphine therapy on
his own. The mentioned side effects did not occur during
the next use. Pregabalin initially caused euphoria and el-
evated mood, and he described that the effects are similar
to amphetamine (e.g., increased wakefulness, increased
muscle strength). With pregabalin, he got the impression
of an improved effect of buprenorphine therapy. Also, after
the euphoria, it was easier for the patient to fall asleep and
sleep peacefully for several hours. Occasional use of pre-
gabalin gradually intensified and became more frequent,
until the moment when the patient started using prega-
balin every day for one year. Pregabalin was consumed
orally, in the morning and the evening. Depending on
the financial resources, the daily doses ranged from 1050
mg to 2100 mg. The highest daily dose consumed by the
patient was 4200 mg divided into two doses (one in the
morning and one in the evening). After a year, he came
to see a psychiatrist wishing to start a pregabalin detoxi-
fication therapy. By that time, the patient had largely lost
control of his pregabalin intake. On several occasions, he
tried unsuccessfully to reduce the dose and stop using pre-
gabalin. At that time the patient already met the general
criteria for addiction syndrome according to the ICD-10
and showcased a strong desire to take the substance, had
low self-control, demonstrated evidence of tolerance and
physiological abstinence syndrome, and continued using
the substance despite clear facts about undeniable harmful
consequences [9]. Due to the impossibility of establishing
abstinence in external conditions, the patient was hospital-
ized at the Psychiatric Clinic for the third time. Before the
hospitalization, the patient took pregabalin at a daily dose
of 2100 mg. Buprenorphine was taken for the last time a
day prior to admission. Upon admission, the patient was
tense, anxious, irritable, suffering from insomnia, and ex-
cessive sweating. According to the prescription, the maxi-
mum recommended daily dose of pregabalin is 600 mg, as
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well as valproate (750 mg), anxiolytic (diazepam 40 mg),
and hypnotic therapy (midazolam 15 mg) to alleviate the
symptoms of withdrawal syndrome. The laboratory analy-
sis of sampled blood showed that there were no significant
deviations from the reference values. Discontinuation of
pregabalin therapy has been initiated. The patient was
stable on the adequate dose of buprenorphine. However,
the patient complained about the reduction of the pregaba-
lin dose and still insisted on the pregabalin dose increase.
In those moments, abstinence symptoms in the form of
anxiety, irritability, tremor, and psychomotor restlessness
were observed. There was a partial reduction of withdrawal
symptoms during the 11 days of hospitalization with the
contribution of the following therapy: diazepam 40 mg,
pregabalin 300 mg, midazolam 15 mg, sertraline 100 mg,
and valproate 1500 mg. On day 11 of hospitalization, the
patient insisted on being discharged from the hospital. As
there were no indications for hospitalization against his
will, he was discharged. After a month, he appeared at
the scheduled check-up. He was in good general condi-
tion, and stable on buprenorphine substitution therapy.
However, he demonstrated low self-control and a strong
craving for taking pregabalin and continued taking it de-
spite the clear facts about the undeniable harmful con-
sequences. One week before the control examination, he
started abusing pregabalin again at a dose of 1200 mg per
day. Excluding buprenorphine, the urine test tested nega-
tive for the presence of other psychoactive substances. The
fourth hospitalization was initiated during which pregaba-
lin (dose reduced by 100 mg per week) was discontinued.
The patient was hospitalized for 45 days, during which the
symptoms of abstinence syndrome were reduced, the day-
night rhythm was established, and symptoms and signs
of anxiety were reduced, with full insight and motivation
for maintaining abstinence. The process of detoxification
passed without major complications. The patient struggled
with maintaining abstinence in the external environment
which is why he continued his treatment in the therapeutic
community, where, he spent the next four months. He is
going to regular check-ups to this day.

DISCUSSION

In the case of our patient, the observed symptoms and
signs of withdrawal syndrome are similar to those caused
by the benzodiazepines (BZDs) and opiates. However, it
is interesting to note that while being stable on buprenor-
phine substitution (i.e., using the drug in a prescribed
manner), the patient did not feel the urge and abuse other
substances, but still resorted to pregabalin. Even though
pregabalin is most often used for the treatment of epilepsy
and neuropathic pain, it is increasingly prescribed for the
treatment of generalized anxiety disorder. One gets the
impression that neither the doctors who prescribe this
medicine nor the patients are fully aware of the risk of ad-
diction that pregabalin carries. In Serbia and many other
countries, there are no official guidelines for the treatment
of pregabalin addiction and abstinence syndrome caused
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by pregabalin cessation. The National Health Service in the
United Kingdom has issued a detailed instruction, i.e., a
scheme for reducing the dose of pregabalin when treating
non-cancerous pain in primary health care [10]. Therefore,
we were using BZDs and mood stabilizers in treating
symptoms of the abstinence syndrome. As identified in
other similar case reports, our patient also had medical
history related to a behavioral disorder caused by substance
use (THC, BZD, opiates) [8, 11, 12, 13]. According to the
prescription, it is not recommended to combine BZD and
pregabalin therapy. For this reason, we should bear in mind
the importance of accurately informing patients about the
potential risk of addiction when prescribing pregabalin,
especially in the case of addicts. Although there are stud-
ies that indicate the risk of abuse and addiction, mental
and behavioral disorders due to the use of pregabalin did
not yet get the public attention they deserve [14, 15, 16].
Regarding the mechanism of pregabalin abuse at the bio-
logical level, research results are still heterogeneous and
inconsistent but in the majority of cases they are in favor of
pregabalin modulatory effects on the GABA and glutamate
systems. One of the studies conducted on mice, investi-
gating potential glutamatergic mechanisms, explored the
involvement of glutamate in pregabalin-seeking behavior
by using ceftriaxone, a potent glutamate transporter-1 up
regulator. Mice that received doses of 60 and 90 mg/kg
of pregabalin demonstrated drug-seeking-like behavior,
which was effectively suppressed when they were pre-
treated with ceftriaxone [17]. The findings indicate that
ceftriaxone effectively modulated the pregabalin-induced
conditioned place preference, highlighting its potential as
a promising candidate for developing treatments aimed
at addressing pregabalin abuse. In line with this, another
study states that pregabalin has the ability to influence the
GABA and glutamate systems, which suggests the possibil-
ity of its potential for misuse, as well as an explanation for
the development of withdrawal syndrome [18]. As we men-
tioned before and due to the fact that pregabalin’s effect
is achieved by binding to an 62-x protein of voltage-gate
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3noynotpeba U noteHumjan nperabanunHa ga CTBOPU 3aBUCHOCT

[paraHa PatkoBuh, Bnagumup Knexesuh, AnekcaHgpa Auukos, Mawa Yomuh, Mpeppar Casuh

YHusep3uteT y Hoom Capy, MeguumHcku daxyntet Hosw Cag, Hosu Cag, Cpbuja;
YHUBEP3MTETCKM KNNHNYKN LeHTap BojBognHe, KnuHiika 3a ncuxujatpujy, Hosu Cag, Cpbuja

CAMXETAK

YBopa Ha Teputopuju Penybnnke Cpbuje nperabanuH je npeu
nyT cTaB/beH y npomet 2006. roanHe. Mlako ao caga 3noynorpe-
6a nperabanviHa Huje 6yna YecTa Tema y nMTepaTypy, iekapu je
4ecTo Mory BUAETH y CBaKOAHEBHOj Npakcu. Takohe, YnHu ce aa
je oHa vewhe 3acTynsbeHa mehy ocobama Koje Cy 3aBUCHULW.
Mpuka3s 6onecHuKa Mprikasyjemo 41-roguiitber 6onecHnKa
MYLLKOF MONa, Koju Ma Ayry UCTOPWjy BULLECTPYKe 3710ynoTpe-
6e cyncTaHuy 1 KOjU je TPEHYTHO NOABPFHYT CYNCTUTYLIOHO]
Tepanuju 6ynpeHoppuHom. MperabanunH nounbe fa 310yno-
TpebrbaBa 360r edpekTa eydpopuje 1 NOBULLEHOT PacMosoXKe-
Hba 1 TO y NpoceYyHoj AHeBHOj Ao3mn 1050-2100 mg. Hajsuwa
[HEeBHa [103a Kojy je KoH3ymupao 6una je 4200 mg. Y MOMeHTY
Kafa je npym/beH y 60NHNLY paaw AeTOKCUKaLyje NCrnyHaBao
je onwiTe KpTepujyme 3a CMHAPOM 3aBUCHOCTW. [Tpu npujemy
je 6110 HaneT, y3HeMMpPeH, pa3fpax/bliB, aHKCMO3aH, 061BeH
3HOjeM, MMao je HecaHuuy. [1o opanHupary afjekBaTHe fo3e

DOI: https://doi.org/10.2298/SARH220921070R

6ynpeHopdUHa, *Kanuo ce 360r cMarbera fo3e nperabanuHa,
Te je MHCUCTMPAO Ha HeHOj KopeKumju. OTYLUTEH je Ha IMYHK
3axTeB. Ha KOHTPONHOM Nperneay nocse Mecel, faHa AujarHo-
CTUKOBaH je peLnanB 3noyrnotpebe nperabanvHa. lMoHoBo je
NpYM/bEH Y 60MTHMLYY pafiu AETOKCMKALMOHOT TpeTMaHa. [loza
nperabanvHa je nocteneHo cMawyBaHa, 100 mg HefesbHO.
Mocne Tora je 6onecHuk ynyheH y Tepanujcky 3ajegHuuy aa
611 HacTaBKO neverbe.

3aksyuak OBaj Cslyyaj yKasyje Ha Mepe onpesa Koje iekapu
Tpeba Aa vMajy NpuIMKom nponucmBatba nperabanvHa oco-
6ama CKknoH1M pa3Bojy 3aBuUCcHOCTY. [oTpebHa cy Aarba ncrpa-
XKUBama pagun naeHTMdUKoBama dakTopa pusmnkKa 3a pas3soj
3noynoTpebe nperabanuHa, Kao 1 jacHe CMepHMLIe 3a TPeTMaH
ancTVHEHLMjanHOT CUHAPOMA.

KJ'by‘lHe peun: npera6anMH; 3aBUCHOCT; 3noyn0Tpe6a; anctu-
HeHU,I/IjaJ'IHI/I CMHAPOM
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SUMMARY

The COVID-19 pandemic occurred at a high spreading rate with sudden pattern changes, high variabil-
ity, and unpredictability. This generated uncertainty making it hard for authorities to predict, plan, and
conventionally prepare preventive and suppressive actions. As a result, governments worldwide had
to find new, more comprehensive, and complex solutions to manage the health sector in a turbulent
environment. The paper’s main objective is to analyze different organizational practices that respond
to the COVID-19 crisis regarding healthcare sector resilience and describe best practices. Health sector
authorities should consider applying the “new mode of governance,” which refers to a policy not limited
to a single approach with less hierarchy and formalism and with a flatter governance structure. Countries
that have had more success in COVID-19 crisis suppression applied “dynamic resilience” with decentral-
ization in decision-making, a more important role of front-line healthcare providers, high transparency,
and flexibility enabling continuous adaptation to rapidly changing conditions.

Keywords: turbulent governance; crisis management; dynamic resilience; transformational leadership

INTRODUCTION

Before the COVID-19 pandemic, most coun-
tries had the health sector organized as a highly
bureaucratic and hierarchical system with strict
rules that regulated processes of providing stan-
dardized health services to their citizens. When
dealing with anticipated changes and manag-
ing potential risks, governments usually apply
a standard approach consisting of five phases:

1) identification of risks;

2) risk assessment;

3) risk prioritization;

4) risk response planning;

5) risk monitoring and control [1].

The phases are linear and sequential, thus
making planning and preparation less demand-
ing.

However, external conditions that influence
the governance of the health sector changed
radically with the pandemic. Changes occurred
at a high spreading rate and severity with huge
complexity and great uncertainty. The problem
described in this paper can be defined as an
assessment of governing authorities’ capacities
to predict, plan and prepare actions, to prevent
and reduce adverse effects of the crisis induced
by the COVID-19 pandemic.

The paper’s main objective is to analyze dif-
ferent organizational practices that respond to
the COVID-19-induced crisis regarding re-
silience policy and systematize/describe best
practices.

TURBULENCES AS A “NEW NORMALITY”
AND THEIR IMPACT ON HEALTH SECTOR
POLICIES

This article is based on a literature review. We
summarize current research findings and use
secondary data sources to illustrate organiza-
tional changes in the system. The framework
describing organizational traits is adopted
chiefly from Mintzberg [2] and Goold and
Campbell [3]. Our literature review of the
changes in general organization in turbulent
environment is applicable to healthcare sector
organizations.

The conceptual framework has been ground-
ed on the “New modes of governance” ap-
proach, introduced and applied as an alterna-
tive policy mechanism in the European Union
Health Care policies [4]. At a state level, it
refers to a policy not limited to a single ap-
proach with less hierarchy and formalism. The
new health sector governance mode developed
during the COVID-19 crisis is based on cre-
ativity and innovation supported by leader-
ship, “communityship” and flexible organiza-
tion [5]. Communityship is reached when team
members work together towards a joint goal.
Healthcare leaders share leadership activities
with front-line workers in crisis [6]. Hospital
teams had a sense of autonomy in decision-
making and were flexible in connecting with
other teams and the crisis command center.

During the pandemic, the issue of (de)cen-
tralization was widely discussed. Key argu-
ments for decentralizing healthcare systems
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in the Organization for Economic Cooperation and
Development countries were increasing efficiency and bet-
ter adaptability of healthcare services to patients’ needs [7].
In countries with decentralized healthcare systems, central
authorities are responsible for the health policy framework
as well as monitoring and coordination. In that case, lower-
level authorities are taking care of the inputs and outputs of
healthcare services. A conclusion of the efficiency research
in responding to the COVID-19 crisis in the three Italian
regions: Lombardy, Veneto, and Emilia-Romagna, was that
strong vertical coordination is needed when the system is
highly institutionally decentralized [7].

However, in the COVID-19 crisis, flatter organizational
structures with less traditional hierarchical levels increased
healthcare institutions’ capabilities to adapt to new emerg-
ing requirements. Moreover, modularization refers to flex-
ibly combining and rearranging modules such as:

a) testing, tracking, and quarantining;

b) lockdown and social/physical distancing;

¢) intensive care treatment;

d) gradual re-opening of society as significantly im-
proving the efficiency of governance response to
pandemic [8].

When faced with turbulences, systems including health-
care need to demonstrate resilience, which depends on
turbulent governance, as a response to “events, demands
and support that interact and change in highly variable,
inconsistent, unexpected or unpredictable manners is be-
coming a new normality” in public governance [9]. After
the pandemic started more than three years ago, the new
turbulence affected all major aspects of human life in
Europe. Furthermore, the climate change impact on society
causes the necessity to tackle the disaster and migration
risks issues and calls for a new “turbulence approach” in
organizational governance [9].

Turbulence has been defined as the cumulative effect
of several disruptive events and crises, posing a challenge
to existing decision-making and governance, so recent
research suggests incorporating the “organizational tur-
bulence” approach in public policy [10]. There are three
major factors for integrating turbulence in governance:

1) speed in communications;

2) complexity due to interdependence and unpredict-
ability;

3) potential or actual conflicts among different stake-
holders.

The COVID-19 crisis proved that governance needs to
evolve along with the world and that resilience becomes a
sine qua non for the success of governance processes [10].

Response in low-chance, high-impact situations, such
as the COVID-19 crisis, requires on-the-spot decision-
making, flexibility, and informal coordination [11]. The
COVID-19 pandemic required healthcare institutions to
increase organizational capacities for improvisation. A
good example of growing autonomy for front-line clini-
cians is the Pediatric Intensive Care Unit at Loma Linda
University Children’s Hospital, California, USA. Decision-
making is migrated to the front-line staff regardless of
their rank or seniority. However, improvisation requires
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a common frame or structure around which adjustments
occur. Having structure supports collective actions through
coordination [11].

NEW APPROACH IN MANAGING OF PUBLIC HEALTH
ORGANIZATIONS UNDER UNCERTAINTIES

An important pandemic challenge to governance is inter-
currence, where “unexpected interactions occur between
otherwise independent or compartmentalized subsystems”
[12]. Managers perceive intercurrence as a sudden pat-
tern change that produces unexpected outcomes. Dynamic
interactive change and uncertainty are challenging to be
responded to because they are highly variable, inconsistent,
unexpected, or unpredictable [11].

The first instinctive reaction of managers once they
perceive turbulence is to protect the organization from it
and to keep the status quo. However, the second impulse
points toward organizational transformation, and Ansell
and Trondal sum up “windows of opportunity” for signifi-
cant policy changes and novel organizational solutions [9].

Concrete guidelines to healthcare sector managers are
not to behave as rigid bureaucrats but as situation-oriented
professionals who urge innovative and creative approaches
in dealing with emergencies — which has to be supported
by the policymakers and control officials. Hospitals should
establish local incident management teams consisting of a
clinical director, a managerial director, public health spe-
cialists, and a reference person to regional or state com-
mand centers [13].

As we pointed out, features of the COVID-19-induced
crisis were unpredictability, and quick changes of circum-
stances with a high degree of surprise, resulting in a strong
sense of lack of control, and high emotional disruption.
In such cases, routine solutions are mainly inappropriate.
However, during the two years of acute COVID-19 infec-
tion, in many cases, institutions reached for static resilience
and took steps to maintain and restore equilibrium condi-
tions. Planning aimed to find a way for the organization
to resist changes.

However, over the course of the two years marked by
the acute phase of the COVID-19 pandemic, it became
evident that addressing turbulent challenges could not be
accomplished merely by cultivating resilience in employ-
ees trained to follow established routines using emergency
equipment, to be deployed in response to the next un-
foreseeable event with significant and widespread conse-
quences. In other words, the proper answer to turbulent
situations is not to try to restore past equilibrium but to
search for new ones [14].

Some factors, such as the availability of testing capaci-
ties may lead to distortion of epidemiological situation
assessment. For instance, in Italy and Spain, due to limi-
tations in testing capacities, health institutions set more
stringent criteria for testing, limiting it only to those with
severe symptoms and high risks of comorbidities [15]. That
could result in a flattened epidemic curve and mislead-
ing conclusions regarding epidemic status. The opposite
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example provides countries like South Korea with more
liberal eligibility testing policies [16].

During the pandemic, healthcare institutions were
faced with limited facilities. In Italy, more than two-thirds
of buildings were near the end of the life cycle, limiting
their adaptability and efficiency in response to patients’
demands [17]. Broader use of digital technologies by hos-
pitals during a health crisis in monitoring the health status
of patients would decrease pressure on hospital capacities.
Using the Internet of Things remotely will reduce contact
between infected patients and medical institution staff.
A wider range of medical procedures that can be treated
without physical presence based on digital systems will
increase their capacities and enable more successful man-
agement, which is particularly important during turbu-
lences [17].

As Ansell and Trondal [9] pointed out, health system
institutions must demonstrate variety, modularity, and dis-
cretion to manage turbulence by adopting and applying
dynamic resilience. Variety means that an organization’s
internal structure fits well with its environment’s diversity.
Modularity refers to adaptability to changing customers’
requirements [18]. Discretion means that managers and
employees can make decisions quickly with no significant
constraints coming from complicated hierarchical proce-
dures that require numerous levels of approval [17].

The growing role of the private sector in fulfilling citi-
zens health service demands led to reduced public sector
capacities. Decreased public health institutions” capaci-
ties, followed by underinvesting, threatened their ability
to handle pandemic emergencies.

Attempt to introduce private sector models of man-
agement in public sector health institutions in the
Commonwealth nations resulted in increased inefficiency
and rising costs of health services followed by deterioration
of the overall quality of health care [19]. Assumed superi-
ority of managerial over bureaucratic control in healthcare
institutions did not result in improved performances as
expected. In many cases, the use of managerial instruments
failed to simplify hospital procedures and increased their
costs [20]. Permanent monitoring and measurement of
performance in the healthcare sector resulted in ambigu-
ous responsibility and increased complexity [21].

The need for a proactive role of the state i.e., public
sector in terms of emergencies has been highlighted in the
International Health Regulation (IHR), a binding docu-
ment adopted by the World Health Organization (WHO),
and came into force in 2007, requiring coordination of ef-
forts across states to control the effect of any health threats
of international concern protecting dignity, human rights,
and freedom. However, the pandemic showed that many
countries failed to apply the IHR, particularly regarding
the standard of “the duty to warn” i.e., early alert, notifi-
cation, and response, as well as government commitment
and financial support.
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INTERNATIONAL EXPERIENCES IN
IMPLEMENTATION OF NEW ORGANIZATIONAL
MODELS - LESSONS LEARNED SO FAR

Different approaches among countries in responding to the
COVID-19 pandemic-induced challenges shaped based on
various theoretical models resulted in different outcomes
regarding the pandemic curbing success. Experiences of
more successful countries may be used for further upgrad-
ing of health sector governance. Medical institutions are
not just health service providers, but significant purchasers
of inputs for their operations, primarily of medicines and
medical devices. During the COVID-19 crisis healthcare
institutions were faced with disruptions in their supply. For
that reason, the issue of purchasing should be covered in
the discussion of lessons learned so far on how to improve
overall medical institutions” governance.

In the United Kingdom (UK), the Government first
identified risks that may endanger the UK in the future
and assessed each of the risks regarding their:

1) impact;

2) likelihood to occur based on a reasonable worst-case
scenario on a scale of 1-5 and plotted on a risk matrix [1].

The pandemic risk was assessed as five regarding its
potential impact (maximum) and as three regarding its
likelihood (medium) in the risks matrix.

In April 2020, plans for 2019 were reviewed and one
of the findings was that 82% of plans failed to meet the
requirements of actual incidents [1]. Similar cases of in-
adequate answers to pandemic challenges were evident
in other countries. That was a signal that a new approach
to dealing with the pandemic and other emergencies is
needed.

Based on that experience, the UK Government ad-
opted a new “bottom-up” model to dealing with turbu-
lences. According to the new approach, “decisions should
be taken at the lowest appropriate level with coordination
at the highest necessary level” [1]. Since the pandemic af-
fected the whole society, a central coordinating body (the
Cabinet Office) proved necessary. Moreover, lower levels
of government such as line ministries, departments, and
local authorities were actively involved in planning and
responding to contingencies.

The pandemic required dealing with new contingencies
such as fear, anxiety, and misinformation, managing medi-
cal staff shortages, and losing suppliers of medicines and
medical devices. A specialized body that would take care
of potential emergencies permanently in the health sector
was needed. In response to that requirement, the Health
Security Agency was established in 2021. The Agency be-
came responsible for “planning, preventing, and respond-
ing to external health threats, including pandemics” [1].

As in the UK, the “bottom-up” approach has been seen
as effective enough in terms of a healthcare sector response
to the pandemic in Switzerland. The empirical study has
shown the importance of decentralization and decision-
making participation at the micro-level i.e., level of teams
and employees, which is crucial for good governance in
turbulences. Although all organizational levels are essential
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for enhancing the system’s resilience, the workers” and team
initiatives provide insights from the “battle front lines”
where their collective self-regulation strategies support
organizational resilience [22].

In some countries, such as Germany and South Korea,
health systems responded much better to the pandemic
than in other countries, owing to the significant role of
state-owned health institutions and the capacities of cen-
tral authorities to coordinate private health institutions
efficiently. Despite Germany’s developed public healthcare
sector, health institutions at the lower level of public ad-
ministration were neglected. Local public health authori-
ties were underfunded and understaffed for years with
shadow existence [23]. However, with the rise of the pan-
demic, they became one of the key strongholds in efforts to
overcome the crisis. Moreover, they are expected to remain
key players in potential health emergencies.

South Korea had a less centralized approach than most
other Asian countries. The roles and responsibilities of lo-
cal administration and local communities were significant.
One of the main characteristics of the South Korean ap-
proach was a high level of transparency, including sharing
all data with its citizens [24]. South Korean central coor-
dinating body was the Korea Center for Disease Control
and Prevention (KCDC) while other specific tasks were
entrusted to relevant ministries and agencies. Delegation of
roles and responsibilities proved to be an efficient solution
when the number of infected people reached high figures.
For instance, the Ministry of Interior and Safety monitored
people in self-isolation, surveying those with high expo-
sure to become contagious, primarily those who traveled
to high-risk regions. That freed up the capacities of KCDC,
enabling it to focus strictly on medical issues [25].

There was clear political leadership by the South Korean
president, who made decisions based on expert group ad-
vice with a complete understanding of fluctuations and
emerging risk factors. Decision-making was decentralized,
thus enabling local authorities to manage medical institu-
tions’ capacities to meet the rapidly increasing demand for
medical treatment of severe cases. Moreover, local com-
munities were included in overcoming shortages in treat-
ment capacities. For instance, companies like Samsung
and LG offered their training centers and facilities as life
treatment centers [25].

The experience of hospitals in Paris in responding to
increased demands when material and human resources
were highly constrained and with very strong time pres-
sure confirms the importance of implementing flexible
organizational processes [26]. Crisis teams included both
physicians and nurses with complementary skills in dealing
with crisis situations.

As we have already pointed out, COVID-19 crisis tested
the supply function of health systems around the world.
Established supply chains were broken while requirements
from healthcare institutions as health service providers
changed significantly. The health sector had to prioritize
purchasing specific goods and services over others. Health
authorities worldwide were forced to re-examine and mod-
ify purchasing arrangements due to changed needs.

‘ DOI: https://doi.org/10.2298/SARH220629084)
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Demand for health services changed towards a sharp in-
crease in demand for pandemic-related healthcare services
that include staffed hospital beds, and intensive and critical
care beds [27]. Moreover, there was a surge in demand
for specific pandemic-related services such were testing,
tracking, and tracing. That included viral and antigen tests,
tracking and tracing mobile applications that purchases
were set as priorities.

The COVID-19 crisis changed health services modali-
ties as well. For instance, in many countries, there was a
surge in telehealth that required new technology, infra-
structure, and training. A surge of demand for high-quality
facemasks, gloves, ventilators, and other medical devices
put suppliers in a favorable market and negotiating posi-
tion in relation to health sector buyers. The consequences
were chaotic and corrupt markets and competition among
healthcare institutions to obtain needed products from
monopolistic suppliers [27].

This situation led to an increased role of procurement
in health policy during the crisis. In order to design a pro-
curement system that would be able to respond to health
crisis challenges, it is necessary to discuss the specifics of
procurement in the health sector. Medicines and medi-
cal devices are mainly produced by monopoly providers
(in particular medicines that are usually protected by in-
tellectual property rights). The second issue is related to
transaction costs of procurement [28].

If a supplier is changed frequently (once in two years,
for instance), that can create disruption for patients who
interact with the system, generating additional costs for
medical institutions from transferring patients’ records
from one to the other information system, etc. [29]. In
cases when suppliers count on prolonged contracts with
medical institutions, they would be willing to build re-
liable relationships with it and to improve their service.
That reduces the costs of contract execution monitoring
by health institutions.

In times of crisis, speed is of utmost importance. In
that situation regular (open) procedure cannot be applied,
but negotiated procedure without prior notice. Numerous
studies confirmed that urgent situations are related to
increased risk of misuse of public funds and corruption
[30-33]. Governments are faced with challenges to find a
balance of interests of both sides: purchasers (health in-
stitutions) on one and suppliers (producers of medicines
and medical devices) on the other that would sustain in
urgent situations such as a pandemic.

In order to increase Europe’s ability to respond to fu-
ture crises in an adequate way and in a timely manner,
the European Union (EU) set up the Health Emergency
Preparedness and Response Authority (HERA). One of
HERA core goals is: “to address vulnerabilities and strate-
gic dependencies within the Union related to the develop-
ment, production, procurement, stockpiling, and distribu-
tion of medical countermeasures” [34]. Implementation
of the task requires ensuring the manufacturing and pro-
curement of key medical products and services relevant
to pandemics. In order to achieve this, the EU promotes
wider use of joint EU-level procurement including joint
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procurement of COVID-19 therapeutics and Advance
Purchase Agreements of COVID-19 vaccines [34].

The need for better procurement coordination between
different levels of governance was recognized in several
studies [35-39]. The COVID-19 crisis has disrupted the
supply chains for medicines and medical devices globally,
posing major challenges to organizations and highlighting
the importance of organizational resilience [40]. As Phillips
etal. [41] pointed out, national authorities in the UK failed
to understand the true availability of products and local
needs in medicines during the COVID-19 crisis. Broadly
speaking, healthcare supply chain management (HSCM)
needs to manage supply in order to be able to better adapt
to changes on the demand side during turbulences. So far,
HSCM in pandemics was concentrated on six domains:
vaccine distribution, personal protective equipment, drug
supply chain, blood supply chain, healthcare delivery
strategy, and medical supply tracking methods [42]. De
lege ferenda, the more influence of front-line employees
on decision-making increases their motivation, thus hav-
ing a positive impact on HSCM emphasizing workplace
democracy participation in management practices [43].

CONCLUSION

The pandemic caused two kinds of answers by the govern-
ments. One was “static resilience;” which aimed to maintain
status quo by building various buffers. The alternative ap-
proach was “dynamic resilience” which aimed to adjust
governance continuously to rapidly changing conditions.
Key elements of “dynamic resilience” are decentralization
in decision-making, the more important role of front-line
healthcare providers, higher transparency, and flexibility.
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YBuau y ynpas/barbe CEKTOPOM 34PaBCTBEHE 3aLUTUTE Y TYPOYNEHTHOM OKpYKetby —

Ka npuctyny gobpe npakce

Mpegpar JoaHosuh', Catba CrojkoBrh-3nataHosuh?, MnageH YypaHos?

"MHcTUTYT BpyWTBEHMX HayKa, LieHTap 3a eKoHoMCKa ncTpaxuBara, beorpag, Cpbuja;

2/HCTUTYT [pYLITBEHNX HayKa, LieHTap 3a npaBHa nctpaxueara, beorpag, Cpbuja;

*YHuBep3uTeT y beorpapy, GakynteT opraHu3aLoHnX Hayka, KaTefipa 3a opraHu3aumjy nocnoBHux cuctema, beorpag, Cpbuja

CAXETAK

[MaHpgemujy KoBmaa 19 je KapakTepurcasno Aa ce Wrpy BEMKOM
6pP31HOM, Ca U3HEeHaJHUM NPOMeHaMa CUTyaLmje, BICOKOM Ba-
puwjabunHowhy 1 HenpepguansoLuhy, cTBapajyhn HemssecHoCT
Koja je oTexkaBana HagneXxHUM MHCTUTYLMjama fa NpeaBuae,
nnaHupajy 1 npunpemMe Mepe cy3bujara 1 NPeBeHTVIBE Ha KOH-
BEHLIOHanaH HaunH. Bnage limpom ceeta Mopane cy Aa npoHahy
HOBa CBEOOYXBaTHNja 1 KOMMIEKCHMja peLlera Kako Aa ynpa-
BJbajy 3APaBCTBEHUM CUCTEMOM Y TYPOYNEHTHOM OKPY>KeHy.
Linsb oBor papa je aHanv3a pasnmunTX OpraHn3aLmMoHmx pe-
Lera y OAroBOpPY Ha Kpu3y KoBuaa 19 Kako 6u ce ojayana oT-
MOPHOCT CMCTEMA, Te UAEHTUPMKOBANM NPUMEPU Jobpe Npak-
ce. HapnexHw y 3npaBcTBEHOM cucTeMy Tpeba fja pa3moTpe
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NprIMeHy ,HOBOT Mofiesia ynpaBJbatba’, Koju ce He ocnatba Ha
CaMo jeAaH NPUCTYN U KOjy KapaKTepULLE Make Xnjepapxu-
je n dopmanusama y ynpassbatby ca paBHVjOM YNpaB/baykom
CTPYKTypoM. [lpxaBe Koje Cy MMarne BuLLe ycnexa y cy3bujarby
Kpu3e KoBuza 19 npumeHune cy NpucTyn, ArHamMm1MyHe oTrop-
HOCTW', KOj\ MoApasymeBa AeLeHTpanv3aLmjy y oajlyuvBamy,
Behy ynory HUXMX Xxmjepapxujckux HUBOa Kojui HemocpejHO
npy»ajy ycnyry naunjeHTMMa, BUCOKY TPaHCMapeHTHOCT 1 priek-
C1OUNTHOCT Koje oMmoryhaBajy KOHTUHYMpaHo npunarohaeatbe
6p31mM NpomeHama ycnoBa.

KrbyuHe peun: ynpas/barbe TypOyneHTHUM cTyaLmjama; ynpa-
BSbatbe Kp13ama; A1HaMMyKa OTNOPHOCT; TpaHChOpPMaLIOHO
nnpepcTBo
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Sixty years of the Institute of Mental Health
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SUMMARY

In April 2023, the Institute of Mental Health celebrated 60th anniversary. During this year several activi-
ties were dedicated to this important jubilee - first, a music concert was organized at the Atrium of the
National Museum, named “The Sounds of the Soul’, then several movies projection were organized at the
Yugoslav film archive in Belgrade with topic related to mental health issues and followed by discussion
of professionals from the movie industry and mental health. There were eight clinical lessons organized
within the Institute of mental health during 2022 and 2023 dedicated to the contemporary issues in
psychiatry, and finally, the X Forum was organized under the title “60 years of the Institute - the past
and future are here”. It was an excellent opportunity to present the work of one of the most significant

psychiatric institutions in the Balkans.

Keywords: mental health; jubilee; psychiatry; institution

INTRODUCTION

Today, dealing with mental health is impera-
tive. Data from 2019 indicated that one in eight
people in the world has a psychiatric disorder,
i.e., about 970 million people [1]. These data
clearly indicates that any institution which
dedicates its work to the care and treatment
of mental health problems has not only public
health importance, but also affects the func-
tioning of society. The Institute of Mental
Health has been an example of good practice
for years, and the celebration of its sixty years
of existence demands that it be recorded in the
annals of Serbian medicine. On a significant
jubilee, from April 19-21, 2023, the X Forum
of the Institute of Mental Health was organized

Figure 1. The Institute of Mental Health, 2023

under the title “60 years of the Institute - the
past and the future are here”. The forum was
an occasion to present the work of the Institute
from its establishment until today, five sym-
posia were organized, five satellite symposia
with domestic and foreign students (Professor
Bruno Fallisard, Professor Andrea Raballo,
Prof. Aleksandar Dimitrijevi¢), and a mono-
graph with all the papers was published [2].
We dedicate this paper to this event (Figure 1).

HISTORY

Caring for people with mental health prob-
lems in Serbia began more than 160 years
ago, with the opening of Doctor’s Tower, as




Sixty years of the Institute of Mental Health
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Figure 2. Founders of Institute of Mental Health. Standing, from left to right, top row: Dr Dragoslav Ercegovac, Dr Predrag Kalicanin, Valta
Erdeljan, Head of accounting, Dr Milan Popovi¢, Assistant Director Slobodan Gavri¢, Dr Dusan Petrovi¢, Dr Jovan Potrebi¢, social worker and
Dr Mi¢a Damjanovi¢. Bottom row, from left to right: Dr Kosara Barjaktarevi¢, Dr Slavka Mori¢ Petrovi¢, Dr Natasa Stanojevi¢, Dr Vera Velimirovic¢

head nurse, Dr Jovan Bukeli¢

the first psychiatric institution in Serbia. By the decree
signed by Prince Mihailo, on March 3, 1861, the “Home
for those who went out of their minds” (orig. “Dom za s
uma sisavse”) was formed. With the establishment of this
first psychiatric hospital, the previous practice of treating
the mentally ill by psychics, witch doctors, and monasteries
was abandoned [3].

One hundred years after the opening of the first psy-
chiatric institution in Serbia, Professor Dr Slavka Mori¢-
Petrovi¢, with the help of Alliance of Fighters Associations
of. People’s Liberation Wars fighters, founded the Institute
of Mental Health - the first day hospital in Belgrade city
center, the first of its kind in Yugoslavia and this part of the
Balkans. It was a historic step to improving the approach
to people with mental illnesses because treatment in day
hospitals provided a new perspective to those in existing
institutions; instead of isolating patients from the environ-
ment, the emphasis was on staying in the community. In
1963, a daily newspaper published an article referring to
the “Madhouse in the center of the city” — how great was
the misunderstanding of the new work concept is best il-
lustrated by the fact that the Institute was said to be where
“cosmetologists” work in psychiatry.

The Institute’s primary task was to provide primary;,
secondary, and tertiary mental health care on the terri-
tory of the city of Belgrade, as this million-strong city
represented an ideal terrain for the introduction of new
types of services such as outpatient services, transition-
al, and open psychiatric wards. Since its establishment,
the Institute has been oriented towards the outpatient
units. Apart from that, many different departments were
there since the beginning, including day hospitals, the
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electroencephalography cabinet, a laboratory, and the
teaching-epidemiological department. The Institute’s prin-
ciple of work was the joint, cross-departmental treatment
of patients. It is especially important to point out the estab-
lishment of sociotherapy clubs for rehabilitated patients,
called “Fridays at 6 PM” and “Saturdays at 6 PM”, as well
as the existence of workshops with the protected work for
psychiatric patients. The work of the Institute was also
devoted to educational activities. Employees of the Institute
were among the first to organize ten-day courses in social
psychiatry and mental hygiene for general practitioners.
Other cooperation with other institutions was also sig-
nificant, both through educational and scientific activities,
as well as through providing more comprehensive sup-
port to patients. In this way, the Institute of Mental Health
opened a new path to psychiatric practice from the very
beginning, aiming to bridge the gap between psychiatric
hospitals on one hand and the community on the other,
thus becoming an “experimental laboratory for social psy-
chiatry” [4]. With time, the Institute has grown its reputa-
tion, becoming a modern health and scientific institution,
as well as the teaching base for several Belgrade faculties.

SIGNIFICANT PEOPLE OF THE INSTITUTE

Professor Dr Slavka Mori¢-Petrovi¢ was one of the found-
ers of the Institute (Figure 2). In 1966, she founded the
Laboratory for Human Cytogenetics at the Institute, and
later the Genoprophylaxis Clinic. She was very active in
the social and political life of the country at that time — the
bearer of the partisan memorial in 1941, the Order of the
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Republic with a silver wreath, she received the October
Award of the City of Belgrade (1976) and the Seventh
of July Award of the Federal Republic of Serbia (1978).
Professor Jovan Bukeli¢ described her as “a woman who
has coastal stoutness and beauty” and who was “a revo-
lutionary student, a brave illegal, a patriot, a creator of
unquenchable scientific curiosity, a tireless seeker of the
new, a doctor with dresses for every soul”. The involvement
of Professor Mori¢-Petrovi¢ in the organization of home
treatment was especially significant — home visits to moth-
ers in labour and women who had children with Down
syndrome in the territory of municipalities Stari Grad and
Vracar. From today’s perspective, such a method appears to
be a forerunner of the Institute’s current engagement in the
implementation and organization of the family-oriented
early intervention programme for children with develop-
mental disabilities, which is implemented in cooperation
with UNICEF and other organizations.

Professor Dr Predrag Kali¢anin was one of the founders
of the Research Department of the Institute. He worked
in the fields of epidemiology in psychiatry, genetics, social
psychiatry and was a teacher of exceptional moral purity.
He was a consultant to the World Health Organization on
mental health and researched community mental health
care, the role of psychiatry in major accidents and disasters.
He worked with refugees and exiles, and his publishing
work was particularly fruitful - he published 48 mono-
graphs, textbooks and manuals.

Professor Dusan Petrovi¢ was also one of the found-
ers of the Institute. He advocated for the introduction of
teamwork in psychiatry and the improvement of outpatient
psychiatric care. He dealt with the rehabilitation of psy-
chiatric patients, psychogeriatric protection, psychosocial
support to refugees. He founded the Geriatrics Counseling
Centre within the Institute’s Dispensary, which at the time
was the only counselling center of its type in the country.

Professor Dr Jovan Bukeli¢ worked in the field of addic-
tion disorders and obtained the first doctoral dissertation
in this field in the Balkans. He published many essays,
feuilletons, and original literary works in literary newspa-
pers. in 1988, he opened the day hospital for children up
to 12 years of age at the Institute.

Professor Dr Petar Opali¢ pointed out the inextricable
links between sociology and psychiatry, pointing to exis-
tentialism both as a philosophical direction and as a psy-
chotherapeutic direction.

Academician Dr Dusica Lec¢i¢-Tosevski founded the
Stress Clinic, Day Hospital for Adolescents, Departments
for the Third Age, Forensic Psychiatry, and Perinatal and
Reproductive Psychiatry, Journal Club for young people, as
well as the Culture Circle on Wednesdays for hospitalized
patients at the Institute. Under her leadership, the Institute
for Mental Health was appointed as a Collaborative Center
for Education by the World Health Organization in 2009,
and based on the analysis of the results, it was appointed
again for the period 2013-2017 and 2017-2021. She con-
cluded a cooperation agreement with one of the most pres-
tigious psychiatric institutions in the world - the Institute
of Psychiatry of the Maudsley Hospital in London.

Pejovi¢ Milovancevi¢ M. et al.

In addition to the aforementioned leaders of the
Institute, many other famous professors, scientists, doctors,
and therapists worked at the Institute: Dr Nevenka Tadi¢,
Dr Svetomir Bojanin, Dr Veronika I§panovi¢-Radojkovi¢,
Dr Dragoslav Ercegovac, Dr Ivana Timotijevi¢, Dr Ma-
rko Munjiza, Dr Ljubomir Eri¢, Dr Zorka Lopici¢, Dr Smi-
ljka Popovi¢-Deusié, Dr Ivan Dimitrijevi¢, Dr Zarko
Martinovi¢, Dr Andreja Krajger-Guzina, Dr Miroslav
Antonijevi¢, Dr Branko Cori¢, Dr Tomislav Sedmak, and
many others. To date, 1,685 health workers and associates
have worked at the Institute — neuropsychiatrists, psychi-
atrists, child and adolescent psychiatrists, neurologists,
pediatricians, psychologists, special pedagogues, defectolo-
gists, social workers, pharmacists, molecular biologists,
senior nurses and technicians, nurses and technicians, pe-
diatric nurses, pharmaceutical and laboratory technicians,
lawyers, economists, graduate managers, economic, me-
chanical and legal technicians, qualified workers. Each of
them is important for the successful work of the Institute.

THE WORK OF THE INSTITUTE TODAY

The work of the Institute for Mental Health is based on
three pillars:

1) treatment;

2) education;

3) research [5].

The Institute is a tertiary-level health institution that
offers highly specialized outpatient and inpatient health
services in the fields of adult psychiatry, developmental
psychiatry, addictions, clinical psychology, epileptology
and clinical neurophysiology, psychopharmacology, psy-
chotherapy, prevention of mental disorders, as well as pro-
tection and improvement of mental health, medical bio-
chemistry and medical supply - pharmaceutical activities.

The Institute is the teaching base of several faculties:
the Faculty of Medicine of the University of Belgrade,
the Faculty of Special Education and Rehabilitation, the
Faculty of Political Sciences, the Department of Psychology
and Social Protection of the Singidunum University, as well
as schools: Colleges for Social Work, Secondary, Higher
and Higher Medical schools of professional studies. The
Institute has established cooperation with many other in-
stitutions, and through cooperation agreements, it car-
ries out various activities. The Institute currently has 242
employees, of which 51 are specialists in psychiatry, child
and adolescent psychiatry and neurology, 15 doctors on
specialization, 16 psychologists, seven graduated social
workers, two biologists, four occupational therapists, 111
nurses and technicians, two pharmacists, three defectolo-
gists, five special pedagogues, four laboratory and pharma-
ceutical technicians, 22 members of the economic and legal
service. There are 24 Doctors of Science, nine masters,
eight subspecialists and 12 medicus primus working at the
Institute (Figure 3).

As part of its activities, the Institute approaches the
treatment of mental disorders through applying established
professional and doctrinal criteria, that is, the principles
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Figure 3. Current structure of Institute of Mental Health

of good clinical practice; prevention of mental disorders
and improvement of mental health; education (basic and
postgraduate studies), continuous education, specialization
and subspecialization for its associates, as well as health
workers and health associates of other health institutions
and other legal entities; research in all areas of psychia-
try, psychology and related disciplines according to the
principles of good scientific practice. It also focuses on
the implementation of measures to prevent possible com-
plications and adverse consequences in healthcare, as well
as general security measures during the stay of citizens at
the Institute, ensuring constant control of the implementa-
tion of these measures. The Institute’s accreditation with
the Agency for Accreditation of Healthcare Institutions
of Serbia was carried out in 2020 and will be valid for
seven years.

Over 50,000 dispensary examinations and over 2,000
hospitalizations with an average length of treatment of 21.4
days are performed annually at the Mental Health Institute.

When it comes to addictions, the Institute has a Day
Hospital for Addiction in Adolescence, which was founded
in 2003, and is a unique day hospital for the population of
young people aged 12-18 years with addiction problems in
Serbia. The day hospital works according to the principles
of systemic group family therapy, which implies that, in
addition to adolescents, parents must be involved in the
therapeutic process, not as companions, but as co-patients.

Apart from this day hospital, the Day Hospital for
Children “Prof. Dr Svetomir Bojanin” for diagnosis and
treatment of children with complex developmental and
emotional problems. Children aged 2-12 are admitted to
the Children’s Day Hospital. The work of the Children’s
Day Hospital is based on collaborative, cross-departmental
diagnostic assessment, daily educational playroom group
activities for young children conducted by the teachers of

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):620-625

the “Savski venac” preschool institution, and other group
and individual treatments for children and parents. The
Day Hospital for Adolescents, which also has a unique
programme, offers partial hospitalization for adolescents
and young people with psychological problems and dif-
ficulties in the identity formation, aged 15-25. Treatment
includes pharmacotherapy, individual, group, family, and
“Milieu” therapy.

What sets the Institute apart from other psychiatric
institutions is the fact that children and adults are treated
under the same roof, as well as its special organizational
units that do not exist in other institutions — the Cabinet
for Marriage and Family; Cabinet for Reproductive and
Perinatal Psychiatry; Cabinet for Forensic Psychiatry;
Cabinet for the Third Age; Cabinet for Psychotherapy and
Cabinet for Clinical Studies.

RESEARCH

The first scientific research of the Institute was conduct-
ed in the Experimental Laboratory for Social Psychiatry
from 1963 to 1969 [6]. An assessment of the psychologi-
cal, social, and professional characteristics of psychiatric
patients was carried out, as well as the determination of
the value of certain rehabilitation methods, that is, which
methods and procedures are most suitable for patients.
Until today, the Institute has carried out national and in-
ternational research projects, the last of which relates to
the COVID-19 pandemic. In the “CoV2Soul.rs” project
(2021-2022), the prevalence of the most common psy-
chiatric disorders among a representative population of
adults in the Republic of Serbia was examined for the first
time using an in-depth clinical interview conducted by
experts in the field [7]. In this way, the long tradition of
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Figure 4. The future of Institute of Mental Health — young specialists, residents, and psychologists of the Institute

epidemiological research at the Institute was continued.
In addition to epidemiological, the Institute also conducts
other types of research. On average, about 30 research out-
puts per year are conducted at the Institute, as part of the
post-graduate training of academics or larger, multidisci-
plinary research groups.

EDUCATION AND TRAINING

Improving the competence of experts through educa-
tion, by strategically and systematically promoting edu-
cational activity and organizing scientific gatherings and
symposiums is one of the strategic goals of the Institute.
Educational courses, seminars, symposia and psychother-
apy education are organized regularly. Since 2009, more
than 220 programs have been accredited, and an average
of 200 participants from the country and abroad complete
the training each year.

The Institute for Mental Health is accredited by the
European Association for Psychotherapy as a Training
Institute for educating experts in the field of systemic

family therapy and psychoanalytic psychotherapy. In
addition, the Institute conducts over 20 different educa-
tional programs every year. The Institute highlights sev-
eral of them, which have existed almost since its foun-
dation — Mental Hygiene of the Developmental Age and
Psychomotor Reeducation, as well as newer ones, such as
the School of Clinical Neuropsychology, organized since
2021. Ten Forums of the Institute for Mental Health have
been organized so far, with the participation of experts
from the Institute, as well as from other institutions in the
country, as well as well-known European and international
institutions.

In addition to external training, the Institute also con-
ducts internal training. “Lessons,” which are traditionally
organized twice a month (since 2005), and are intended
for all employees of our institution, while the “Book club”,
Clinical classes, Continuous development of scientific and
professional youth and “Conversations with experts” are
intended for younger colleagues currently specializing in
psychiatry, clinical psychology, defectology, etc. Numerous
lectures within the framework of these educational activi-
ties are available on the Institute’s official YouTube channel.
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In cooperation with other related institutions and as a
teaching base of several faculties (e.g. Faculty of Medicine,
Faculty of Philosophy, Faculty of Special Education and
Rehabilitation, Faculty of Political Sciences, etc.), colleges,
higher and secondary schools, our employees contribute
significantly to the education of health workers and health
associates as lecturers and teachers.

PUBLICATIONS

Since 1969, the Institute has published the journal “Annals
of the Institute for Mental Health,” which was renamed to
“Psychiatry Today” in 1975. In 2022, the Institute launched
the quarterly “Scientific Bulletin of the Institute of Mental
Health,” available in in Serbian and English. Six new pub-
lications were published for the 60th anniversary of the
Institute. The Institute has so far published 73 books or
monographs by its employees [8, 9, 10].

THE FUTURE OF THE INSTITUTE

Psychiatry is undergoing major changes. In the modern
world, the well-being of people with psychiatric disorders
and their relatives depends not only on the cooperation
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of experts of different profiles, but also on intersectoral
cooperation and available resources [11]. The evolu-
tion of modern psychiatry is in the direction of greater
integration of scientific concepts: a deeper study of the
classifications of psychiatric disorders, a more systematic
and comprehensive diagnostic evaluation, personalized
psychopharmacology, as well as further improvement of
psychotherapy is necessary [12]. The value of the Institute
lies in the continuous striving for the new, as well as in the
wealth of diverse fields we work in. The Institute’s plan is
to continue pursuing contemporary trends and to continue
active participation in the development of psychiatry as a
scientific and clinical discipline. Work with young people,
continuation of training programs and their constant en-
richment, modernization of work through the introduction
of new technologies, continuation of scientific research
projects are just some of the plans for the future (Figure 4).
The possibilities for a better future are limitless. Regardless,
it is certain that the fundamental doctor/expert—patient
relationship will remain a constant that will preserve the
integrity of psychiatry as a profession.
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YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmeEema pyKkonuca YpegHUIITBY YaCOMNM-
ca ,CpIcku apxuB 3a IeTOKYIHO NeKapcTBo“ (CA)
cBU ayTOpH Tpeba Ka MpounTajy YIyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
uHdopMalyje 0 MUCaBy Y NPUIPEMU pajfa y CKIagy
ca cTaHflapanMa yaconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIIUC He Oyfe ycKIal)eH ¢ oBUM 3aXxTeBUMa,
Ypenuumrso he oIoKuTy Wiu ox6MTH HeroBo My6nu-
KoBame. PaoBu o6jaBbenn y CA ce He XOHOpapury.
3a wraHke koju he ce o6jaBurn y CA, caMoM HOHYOM
papga CprckoM apXmnBYy CBU ayTOPM pajia peHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yacomnmuca — Cprcko me-
KapcKo PYHITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN JeIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTHPaHOCTM Iperiopydyje ce ayTopuMa Ja pa-
IIoBe CBUX OO/MNMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBpyjy cnepehe kaTeropuje pajosa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemka,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-YIaHIMN, CTIMKe
U3 KIMHIYKe MeIUIIHE, TIPeTIeTHN PajJoBH, aKTyeTHe
TeMe, PaJioBY 3a IPAKCY, PafioBM 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MEeIVNIIMHCKe eTUKe, PeryTaTOPHUX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHMX CKYTIOBA, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
PY, IMCMa YPEHNKY, IPUKa3yU KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoBMU,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOnmKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3UKY, @ OCTase BPCTe pajoBa ce
MOTY yOIIMKOBATH M Ha CPIICKOM je3VKY CaMo 10 Oy IH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mica). TekcT pafia KynaTu y mporpamy 3a o6pajry TeKcTa
Word, boutom Times New Roman v BeTUIMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapryHe HOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIle Ha GopMat A4, a TEKCT KYL[aTh ¢
TBOCTPYKMM IIPOPENIOM, JIEBVM ITOPaBHAEM U YB/Ia4eHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acTOIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haxa
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH Kapakrep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogany o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM 6pojeBrma y
yIJIacTMM 3arpafiama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce 1ojaBIbyjy y TeKcTy. CTpaHMIle HyMepIUCaTU pefoM Y
JIOEEM JIECHOM YTy, TI0YeB Off HaC/IOBHE CTpaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTH je3andKor craugapna American English u xopuct-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe 1eKoBa KOPUCTUTU
MCK/bYYUBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuMyKyM HasMBMMA, a UM U MECTO IIPON3-
Bobhaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPMCTe O3HaKe Koje CY CIIOj coBa u 6pojesa,
IpeLM3HO HamucaTu 6poj Koji ce jaB/ba y CYNepCKpUIITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
Tekcra. Takobe, yKONMKO je paj IpeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTY 3BaHI9aH Ha3/B CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, /ja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CaXKETaK).

KIMHNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILE CPeJICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIeAEM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY IMMCAHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a y CKTafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofo6pembe Ha/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBambe MOXKe M3BECTH 1 1A je OHO Y CKIIafy C
IpaBHMM CTaHAapAuMa. ExcriepiMeHnTamHa uCTpaXknBarma
Ha XyMaHOM MaTepujamy U CIIUTYBaba BpIIIeHa Ha XIBO-
THbaMa Tpeba fia cafipyke U3jaBy eTUYKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe IIOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBaKOM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaInMje 0 Pa3TMINTUM BpCcTaMa Cykoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYKerma
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) o Ha-
3uBOM ,,IlonuTuka usjase o cykoby unTepeca

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBOJLHO Y Pafly Ha PYKOIUCY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/OKYTIaH
TEKCT U pe3y/TaTe USHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JONIPMHOCY KOHIIEIIIM)U paja, Ko-
Oujamy pesynaTaTa MIN aHANIM3U U TyMadewy pesynTaTa;
IJIAaHMParby PYKOIIMCA V/IY Fer0BOj KPUTUYKOj pEBUSUjU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JOTEPH-
Barby Bepsyje PYKOIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpumoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBAaKOT KoayTopa y OKBUpY obpacuia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaKMBayKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTi ayTopcTBO. CBY APYIM KOjU Cy [JOTIPMHENN
u3paju paja, a Koju HIUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C OIIMCOM HVIXOBOT
IOTIPMHOCA Pafly, HAPABHO, Y3 IMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Op, 1. janyapa 2019. rofune cBu py-
KOIIMCH TIOf{BPTaBajy ce MpOBepM Ha IUIarujapusam/ay-
tortarujapusaM npexo SClndeks Assistant — Cross Check
(iThenticate). PanoBu kop KojuX ce JOKaKe IUTarujapusam/
ayrorutarujapusam 6uhe ofoujenn, a ayTopu CaHKIIMO-
HIICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannuu pykomnmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIIPEIIOT KPaTKOT HAac/IoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjIMa ayTOPH pajie, MeCTO U pyKaBy
(pemocmenoM Koju ofiroBapa MHAEKCMpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u umejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaHm pafi, IpeTX0JHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIUKa), Paji U3 UCTOpUje MeULIVHE, aKTYeTHy TeMy, paj
3a pyOpUKY jesuK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOIHO M KPAaTKO CAaoMIITemhe CakeTak Tpebda la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3ynTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa -
caTy Kao 1oce6aH 1macyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajakHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/M3€e U HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OuTU IMpPEKTHO IOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a ma nma cnenehe genose: YBox (y OC/en»0j pedeHNIN
HaBecTy Imb), [Ipukas 6omecHnka, 3aK/bydak; cerMeHTe
Takobe mucaTu Kao mnocebaH macyc Kojyu No4nme 601mo-
BAaHOM peun. 3a oCTajle TUIIOBE PafoBa ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnon CakeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBA, a KIbY4He pedr Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy K/bYIHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa MMeHa I IIpe3uMeHa ayTopa (6e3 Tury-
J1a) MHAeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fp>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIM JOKYMEHTA IIPYIJIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 T0
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy ojMoBa 13 cTpaHe uTeparype Tpeba na
6yze y [yxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IoCToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKONIMKO je paj] y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHUIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMA,
LeJIOKYTIHM TeKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKU je3UK.

CTPYKTYPA PAJIA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM coByMa (607y). OpUTMHAIHY paji U IPETXOTHO
U KpaTKo caollTee 06aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIEbY Ia-
cyc YBopa), Metone pana, Pesynraru, [Iuckycuja, 3akmy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy TeMmy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3akbydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPErIefHOT pajia MOpa
Ia HaBefe Oap IeT ayTouuTara (Kao ayTop UiIn KoayTop)
panoBa My0IMKOBaHMX Y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT pajjoBa TaKohe My6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 60oecHKa YnHe: YBOJ,
(Llwp papa HaBeCTU Kao MOCTIeN by Iacyc YBoza), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTK OpojeBe uctopuja 60-
JIeCTH, HapO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIE Off TIeT ayTopa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IIPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
— HAaC/TIOBHA CTPaHa, CayKeTakK, TeKCT Pajia, CIMCaK JINTepa-
Type, CBY IIPU/IO3M, OFHOCHO MOTIINCH 3a FUX U JIETeH/Ia
(Taberne, cnuke, rpaMKOHM, CXeMe, LIPTEX), HACTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOPa M3HOCHUTH
33 OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnen mureparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CAOIIIITEeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMY, Paji 3a
IPaKCy, efyKaTVBHY YWIAHAK ¥ pafl 32 PyOpUKY ,,]e3MK Me-
myyHe 1o 3000 pedn; pafloBU 3a OCTajie pyOpuKe MOry
yMary Hajsuue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO 1eKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVjaIy IMEHa U CPeiber
CI0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspage. Y
IPYTOM Kafpy MOpa OMTH YCHUMI/bEH TeKCT pajia y BULY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arncTpakTa (o 350 peun),
jemny ¢ororpadujy Kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TEXU, CXeMe, IpadUKOHM) Y BUEO-IPIUTIO3NL.

CeBaka Tabena Tpeba fa O6yme cama 1o ceb6u 1ako pas-
ympuBa. Hacnos Tpeba oTkynary usHap Tabene, a
objamrmema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pefocneqy HaBobhema y Texcry. Ta-
6erne pTaTH UCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-Table, y3 nedunucarme TagHOT OpOja KOIOHA
U perioBa Koju he 4nHNTH MpeXy Taberne. [lecHUM KIMKOM
Ha Muy — nomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHoCcHO fennty hemuje. Kynatu ponrom Times
New Roman, BenmuumnHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
npopenoM i 6e3 yBnaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 06jacHITH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U leTeHAy Ha o6a jesuka. Takobe, y jenny
Tabery, y okBUpy ucTe henmje, yHeTH 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBy 00/myLy rpaUuKmx IPUIOTa U Kao ,,CIMKe
y CA ce 06jaBmyjy dpororpaduje, npresxu, cxeMe u rpadu-
koHM. CIiKe 03HaYaBajy ce apalckuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/byunBo
pururanHe ¢pororpaduje (pHO-6eme mm y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe M CTIMKe JIOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy nim
Hycy y MoryhHocTH fia focTaBe gurutanse ¢pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHO]j BeTMYMHN. YKOIIVKO je paji Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6mutu
006jaB/beHO HEKOMMKO, a ocTasie he 6utu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka cMka MOpa OUTH
HyMepJCaHa J IMaTH JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabYy.
YKOnuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMTIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITaTy y 60ju, anmu fofiaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHu y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTHI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB okyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefy HaBohemwa y TEKCTY.
Csu nopany Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopnmthene ckpahennie Ha rpa¢pukony tpeba
06jacHNTH Yy JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6uTn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBaryu Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOINC Ha CPIICKOM je3MKY, TPUIOKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfaLiyt Ha CXeMM Ky1iajy ce y outy Times New
Roman, Bemanna cnosa 10 pt. Kopuihene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y JTeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oyy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTyt DOI 6poj WwiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepeniie HymepucaTu pefHUM aparnckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, uy
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6Ty HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, [IOI/IaB/ba y KIbMTaMa ¥ IIpereHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-
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Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YTAHAPUHA, IIPETIIVTIATA I HAKHAJIA 3A OB-
PALY YITAHKA. [la 6u pap 610 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyilHo 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHa[y 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpM U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefiHoj KayeHaap-
CKoj TopuHM 00yXBaTa M CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IoCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopy Koju

IIaTe OBY HAKHA/[y MOTY, YKOJMKO TO JKeJle, Ia TPUMajy
MITaMIIaHO U3Jame Jacomuca. Tpeba HAIIOMEeHYTH Jja
OBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenoKyiiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IIPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 YWIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 00pajy YWIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fiaBad HeMa eBUIEHL)Y O TOMe.
Yacomuc npuxBsara fjoHalyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEOHO je YaCONUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

CJTAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paj fOCTaB/bajy ce MCK/bYYMBO eIeKTPOHCKY IIPEKO CHCTe-
Ma 3a [IpMjaB/bMBalbe Ha MHTEPHET-CTPAHMIIN JaCcOIINCa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBsa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucnpase. [IprpxaBarmeM yyT-
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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 essen-
tial that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
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 fol-
lowing article types: editorials, original papers, preliminary
and short communications, case reports, video-articles,
images in clinical medicine, review articles, current top-
ics, 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 com-
munications, review articles, current topics, video-articles
and images in clinical 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 follows after
any punctuation mark. If special signs (symbols) are used
in the text, use the Symbol font. References cited in the text
are numbered with Arabic numerals within parenthesis (for
example: [1, 2]), in order of appearance in the text. Pages
are numbered consecutively in the right bottom corner,
beginning from the title page.

When writing text in English, linguistic standard American
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 com-
bination is used, the number should be precisely designated
in superscript or subscript (i.e., 99Tc, 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 contribu-
tion 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 and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: 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
articles, 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
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the 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
‘tigures’ 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
itis 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:
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Editorial Office

Kraljice Natalije 1

11000 Belgrade
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