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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

the Journal of the Serbian Medical Society founded in 1872, and with first
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are required to assign copyright of their papers to the publisher. Manuscripts
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Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in
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Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
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SUMMARY

Introduction/Objective The study estimates the associations between the key pandemic indicators and
the allocation of COVID-19-related bonus and welfare payments to Russian healthcare workers.
Methods The study uses regression analysis.

Results The study examines two consecutive types of COVID-19-related bonus payments: (1) incentive
payments (in 2020) and (2) welfare payments (in 2020-2022). Concerning incentive payments (type 1),
the study supports hypotheses regarding the association between the number of persons infected with
COVID-19in a relevant region and the actual/estimated amount of budget transfers to a relevant region
for bonus payments to medical workers (a) for special working conditions and additional workload and
(b) for performing particularly important work. As for welfare payments (type 2), the study supports
hypotheses regarding the association between (1) COVID-19 cases, (2) COVID-19 recoveries, and (3) the
fiscal year-end closeout and the amount of welfare payments.

Conclusion The main channel for financing payments to medical workers is a special welfare payment
through the system of the Social Insurance Fund of the Russian Federation. This source exceeds the
estimated total transfers and subsidies for similar purposes in 2020.

The study tests hypotheses regarding the association between the key pandemic indicators and the size
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of various types of budget transfers for bonus and welfare payments to medical workers.
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INTRODUCTION

Incentives for health workers in connection
with the spread of the novel coronavirus in-
fection COVID-19 has been provided by
the Russian authorities almost from the first
months of the pandemic.

The maximum peak number of medi-
cal workers involved in the fight against
COVID-19 was 550,000 people, including doc-
tors — 156,000 people, a middle medical staff -
318,000 people, a junior medical staff — 76,000
people [1].

Russian regulations regarding the alloca-
tion of transfers to medical workers describe
the methods of allocation transfers to the re-
gions. The regulatory framework in this area
has already been partially updated: some of the
regulations in force in 2020 have lost their force
[2, 3], other regulations, in contrast, have either
replaced or expanded the scope of regulation
of the issue under consideration, or continue
to be in force [4, 5].

Academic papers reflect the issues under
consideration.

Best practices for paying COVID-19
bonuses to healthcare workers

Williams et al. [6] review the measures taken
by European countries to pay bonuses to health

workers involved in countering COVID-19.
Payments are made either in the form of a one-
time bonus, or in the form of monthly bonus
payments. Reed [7] compares the level of bo-
nuses paid to health workers and concludes that
in the UK, doctors are paid more and nurses
are paid at the OECD average.

Besley et al. [8] make policy recommenda-
tions to the UK government. They argue for
the advisability of direct payments to health
workers, dividing workers into those directly
involved with the coronavirus and those not
directly involved (GBP 1000 and GBP 500, re-
spectively). Adeyemo et al. [9] report on the
results of interviews with 45 health workers in
the U.S. The study contains both positive and
negative reactions from workers to bonuses re-
ceived for emergency working conditions dur-
ing the pandemic. Kovaleva et al. [10] study the
stimulating component of remuneration in the
healthcare institution.

Giubilini and Savulescu [11] advocate ethi-
cal principles (autonomy, fairness, responsibili-
ty, and utility) for bonus payments to healthcare
workers for their work during the pandemic.

Bonuses for nursing staff
Gray et al. [12] identified motivators for nurses

in the process of providing healthcare during
the pandemic. A survey of 110 nurses at the
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U.S. found that respondents were least motivated by haz-
ardous work bonuses. Bitencourt et al. [13] examine the
role of nurses in counteracting pandemic in a philanthrop-
ic clinic in Brazil and point to the payment of incentive
bonuses. Hersh [14], based on a survey of nurses at U.S.
hospitals, assesses the negative impact of COVID-19 on
their working conditions.

Rural and remote areas

Strasser and Strasser [15] express concern that rural
communities have limited access to resources and health
services amid the pandemic. They advocate the need to
stimulate health workforce in rural and remote areas in
the form of providing guaranteed income, housing, vari-
ous compensation packages, payment of bonuses and
retention payments. Shrestha and Kunwar [16] report
that frontline health workers in Nepal have not received
government-promised payments and compensations for
working amid the pandemic. In private clinics, the situ-
ation is even worse: medical workers are forced to either
accept a pay cut or quit.

Medical students’ motivational statements

Astorp et al. [17] conducted a survey of medical students
at one of the Danish universities. The study assesses the
motivational statements for their involvement as emer-
gency workers. The students ranked ‘salary” as one of the
last motivational statements (10th out of 11 motivational
statements).

Local practices for financing payments to health
workers

Sumin et al. [18] consider the regulation of incentive,
welfare, and insurance payments to medical workers in
the context of COVID-19. Kadyrov [19] considers the
legal regulation of special welfare payments to medical
personnel. Shalberkina [20], Gubina [21], Puzin et al.
[22] consider the legal regulation of welfare support for
medical workers during the period of the novel corona-
virus infection. Kadyrov and Chililov [23] consider the
issues of informatization and information exchange in the
process of supporting the implementation of welfare pay-
ments to medical workers in connection with COVID-19.
Anisimova et al. [24] consider the implementation of social
benefits paid to employees of medical organizations and
employees of social service organizations in connection
with COVID-19.

Underpayment and late payment of incentive
payments to medical personnel

In connection with complaints from medical personnel
about problems in receiving incentive payments in 2020,
the Accounts Chamber of the Russian Federation, together
with the control and accounting bodies of the constituent
entities of the Russian Federation, conducted unscheduled
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inspections in 2020 [25]. As a result of the inspections,
underpayments of 330.6 million rubles ($4.49 million) to
medical workers were identified.

The main indicators of disease incidence recorded
by sectoral agencies and organizations are the number
of COVID-19 cases, the mortality rate, and others [26].
However, the use of these indicators in planning and al-
locating payments to health workers is somewhat difficult
because they are not known in advance. The use of predic-
tive statistical models (growth dynamics) that predict these
indicators for planning and allocating incentive payments
is also of little practical use, as these models have been
(and continue to be) periodically reviewed and adjusted.
In Russian practice, the historical level of average wages
in a given region was used at the initial stage of planning
the financing of payments to healthcare workers. As data
become available on the current values of the COVID-19
indicators, retrospective estimates of the associations
between these indicators (COVID-19 cases, recovering
COVID-19 patients) and the volume of payments to health
workers become possible. This study therefore aims to
make such estimates.

METHODS

The study uses regression analysis in the field of health
financing.

Allocations were set as a percentage of the average
monthly salary in the region concerned (Table 1).

Table 1. Budget transfers for incentive payments (expressed as a per-
centage of the average monthly salary)

Types of medical care
Healthcare Emergency | . Specialized
professionals medical healthca):'e medical care in an
care inpatient setting
Doctors 80 80 100
Middle medical staff 40 40 50
Junior medical staff 20 20 30

The study is based on an analysis of observational data
on payments to healthcare workers related to the coro-
navirus pandemic. Official data on estimated and actual
payments to health workers are used in the study [2, 27,
28,29].

Hypotheses to test

The study tests the following hypotheses (Table 2).
Hypothesis 1

H,: the association between the number of people infected
with COVID-19 in a relevant region in 2020 and the es-
timated amount of budget transfers to a relevant region
for bonus payments to medical staft for special working
conditions and additional workload in 2020 is statistically

significant.
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Table 2. Study hypotheses description Hypothesis 6
g Variables
£ Dependent H,: the association between the number of per-
g Independent sons infected with COVID-19 and the total vol-
= Type of budget payment .
ume of payments of the Special Welfare Payment
Bonuisipaymentsi(2020) to medical workers in the whole country in a
Budget transfers to a relevant Estimated or given calendar month is statistically significant.
region for bonus payments to actual type of
medical workers amount
for special working for Hypothesis 7
conditions ) )
and additional performing | estimated | actual o
critical work H.: the association between the number of per-
workload 7
H N N sons recovered from COVID-19 and the to-
. tal volume of payments of the Special Welfare
H, - * | thenumberof Payment to medical workers in the whole coun-
persons infected . . . . .
H, + + with COVID-19 in try in a given calendar month is statistically sig-
H, + + | arelevant region nificant.
H, + + +
Hypothesi
Special Welfare Payment (SWP) (2020-2022) ypothesis 8
the number of
H, + | people infected H,: the association between the fiscal year-end
the total volume of payments with COVID-19 closeout and the total volume of payments of the
of the SWP to medical workers the number of Special Welfare Payment to medical workers in
H in the whole country in a given + people recovered p . :
7 calendar month from COVID-19 the .w}.lole co'unt.r?l in a given calendar month is
] he fiscal statistically significant.
H + the fiscal year- o
s end closeout Hypotheses 1-5 test the association between
key indicators of the pandemic and incentive
payments, hypotheses 6-8 test the association
Hypothesis 2 between key indicators of the pandemic and welfare pay-

H,: the association between the number of persons infected
with COVID-19 in a relevant region in 2020 and the actual
amount of budget transfers to a relevant region for bonus
payments to medical workers for special working conditions
and additional workload in 2020 is statistically significant.

Hypothesis 3

H.: the association between the number of persons infected
with COVID-19 in a relevant region in 2020 and the esti-
mated amount of budget transfers to a relevant region for
bonus payments to medical workers for performing critical
work in 2020 is statistically significant.

Hypothesis 4

H,: the association between the number of persons infected
with COVID-19 in a relevant region in 2020 and the actual
amount of budget transfers to a relevant region for bonus
payments to medical workers for performing critical work
in 2020 is statistically significant.

Hypothesis 5

H.: the association between the number of persons infected
with COVID-19 in a relevant region in 2020 and the actual
amount of budget transfers to a relevant region for bonus
payments to medical workers (a) for special working con-
ditions and additional workload and (b) for performing
critical work in 2020 is statistically significant.

‘ DOI: https://doi.org/10.2298/SARH221221022B

ments (Table 2). The study was approved by the Ethics
Committee of the SibMed Medical University (No. 9390)
and conducted following the Declaration of Helsinki.

RESULTS

Hypotheses testing

Consider testing hypotheses (Figure 1).
Hypothesis 1

To test this hypothesis, a quadratic regression model was
used:

Yy =Bo+Bixy + Buxt +€ (D

where y is the share of the estimated amount of budget
transfers to a relevant region for bonus payments to medi-
cal workers for special working conditions and additional
workload in 2020, in the total amount of these transfers
in the Russian Federation; x is the share of the number of
people infected with COVID-19 in a relevant region in
the total number of people infected with COVID-19 in
the Russian Federation in 2020.
The fitted regression model is as follows:

y = —0.00482817 + 1.56884x; — 0.11492 x2 )
The model as a whole is significant (Table 3).
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Table 3. Analysis of variance

Source Sl g df Gl F-value | p-value, Prob > F
squares square

Model 53.49 2 26.74 36.08 < 0.0001

X 23 1 23 3.1 0.0819

x? 5.82 1 5.82 7.85 0.0063

Residual | 60.03 |81 0.74 - -
Table 4. Summary of fit

R? 0.4712

R? adj 0.4581

Adeq precision 32.248

Std. dev. 0.86

Mean 1.19

Table 4 shows that 46% of the variability in the response
variable is explained by the independent variable (Table
4, Figure 1).

The hypothesis H, is supported.

Hypothesis 2

To test this hypothesis, a quadratic regression model was
used:

Y = Bo + Brxy + Puxi; +e (3)
where y is the share of the actual amount of budget trans-
fers to a relevant region in the total amount of transfers

in the Russian Federation, x is the share of the number of
persons infected with COVID-19 in a relevant region in

the total number of persons infected with COVID-19 in
the Russian Federation in 2020.
The fitted regression model is as follows:

Lny = —1.39022 + 1.65447x; — 0.16485 x2, (4)

In this model, both the independent variable and the
model as a whole are significant (Table 5).

Table 5. Analysis of variance

souce | Sines | | square | YU | Bopo
Model 34.24 2 17.12 45.34 < 0.0001
X 8.03 1 8.03 21.26 | <0.0001
x? 11.97 1 11.97 31.71 < 0.0001
Residual 30.59 81 0.38

Table 6. Summary of fit

R? 0.5282
R? adj 0.5165
Adeq precision 35.487
Std. dev. 0.61
Mean -0.20

Table 6 shows that 52% of the variability in the response
variable is explained by the independent variable.
The hypothesis H, is supported.

Hypothesis 3

To test this hypothesis, a quadratic regression model was
used:

The number of
people
COVID-19
o]

The fiscal
year close-out|[recovered from

)
g e H, H BP for special working conditions and additional workload (&) H R%,4=0.4581 |
2] =]
'g_% & H, H BP forspecial working conditions and additional workload (a) R%,;=0.5165

-
? E - H H BP for performing critical work (e) —‘ R?,4=0.8992
L=
g 5% -| H, }— BP for performing critical work (a) —{ R3,dJ=0.8955 |
E8w
25 g i BP for special working conditions and additional workload (a) and
E “E BP for performing critical work (a) 2=0.7799
533
5 38
'g =R SWPto medical workers in the whole country in a given calendar
=R 8 month (a)
@ § =
tf' Qs

SWPto medical workers in the whole country in a given
calendar month (a)

H R%,4=0.9831

SWPto medical workers in the whole country in a given
calendar month (a)

Figure 1. Hypotheses testing
BP - bonus payments; SWP - special

welfare payment; e(a) - estimated (actual) type of amount
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Yy =Bo+Bixy + Buxi +¢ (5)

where y is the share of the estimated amount of budget
transfers to a relevant region for bonus payments to medi-
cal workers for performing critical work in 2020, in the to-
tal amount of these transfers in the Russian Federation; x is
the share of the number of people infected with COVID-19
in a relevant region in the total number of people infected

with COVID-19 in the Russian Federation in 2020.
The fitted regression model is as follows:

y = +0.14615 + 1.06664x, — 0.023904 x2,

In this model, both the independent variable and the

model as a whole are significant (Table 7).

Table 7. Analysis of variance

(6)

Table 8 shows that 90% of the variability in the response

souce | Shes | 9| seare | P | BropoF
Model 176.12 2 88.06 375.74 | <0.0001
X 134.82 1 134.82 5753 | <0.0001
x2 15.22 1 15.22 64.96 < 0.0001
Residual 19.22 82 0.23 - -
Table 8. Summary of fit
R? 0.9016
R? adj 0.8992
Adeq precision 127.737
Std. dev. 0.48
Mean 1.18
Table 9. Analysis of variance
souce | Shee | 9| seare | P | PropoF
Model 183.61 2 91.81 361.01 < 0.0001
X 135.33 1 135.33 532.16 | <0.0001
x2 19.44 1 19.44 7643 < 0.0001
Residual 20.85 82 0.25 - -
Table 10. Summary of fit
R? 0.8980
R? adj 0.8955
Adeq precision 122.815
Std. dev. 0.5
Mean 1.18

Bocharova I. and Rymanov A.

where y characterizes the share of the actual amount of
budget transfers to a relevant region for performing critical
work, in the total amount of these transfers in the Russian
Federation, x is the share of the number of persons infected
with COVID-19 in a relevant region in the total number of
persons infected with COVID-19 in the Russian Federation
in 2020.
The fitted regression model is as follows:

¥ = +0.080773 + 1.14702x; — 0.027010x%, 8)

In this model, both the independent variable and the
model as a whole are significant (Table 9).

Table 10 shows that 90% of the variability in the re-
sponse variable is explained by the independent variable.

The hypothesis H, is supported.

Hypothesis 5
To test this hypothesis, a linear regression model was used:

Yy =Po+Bix € 9

where y characterizes the share of the actual amount of
budget transfers to a relevant region (a) for special working
conditions and additional workload and (b) for perform-
ing critical work, in the total amount of these transfers
in the Russian Federation, x is the proportion of persons
infected with COVID-19 in a relevant region in the total
number of persons infected with COVID-19 in the Russian
Federation in 2020.

The fitted regression model is as follows:

y = +0.23152 + 1.08314 x; (10)
In this model, both the independent variable and the
model as a whole are significant (Table 11).

Table 11. Analysis of variance

variable is explained by the independent variable (Table 8).
The hypothesis H, is supported.

Hypothesis 4

To test this hypothesis, a quadratic regression model was
used:

Yy =Bo+Bixy + Buxiy +¢ (7)

‘ DOI: https://doi.org/10.2298/SARH221221022B

souce | Shee | 9| seare | e | Bopo

Model 88.81 1 88.81 295.15 | <0.0001

X 88.81 1 88.81 295.15 | <0.0001

Residual 24.67 82 0.30 - -
Table 12. Summary of fit

R? 0.7826

R? adj 0.7799

Adeq precision 97.853

Std. dev. 0.55

Mean 1.19

Table 12 shows that 78% of the variability in the re-
sponse variable is explained by the independent variable.
The hypothesis H, is supported.
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Hypotheses H.-H,

To test H -H_ hypotheses, a linear regression model is
used:

¥ = Bo + Brx1 + Baxa+Paxz+Pux1%5 + Psxaxs + Pexixs +€ (11)

where y is the volume of payments of the Special Welfare
Payment to medical workers in the Russian Federation as
awhole in a given calendar month,

x, is the number of persons infected with COVID-19
in a given calendar month,

X, is the number of persons recovered from COVID-19
in a given calendar month,

x, is the indicator of the last two months of the fiscal
year (the categorical variable describing the fiscal year-end
closeout, x, =0 orx, = 1),

XX, is the x x, interaction term,

x X, is the x x, interaction term,

x,X, is the x x, interaction term.

The fitted regression model for the fiscal year-end close-
out (x, = 1) is as follows:

y* =284502 - 298.20371 x x, + 80.33769 X X,
- 0.00276184 X X, X X, (12)

The fitted regression model for the fiscal year (except
the months of the closeout) (x, = 0) is as follows:

y? =938.32682 + 2.78643 x x, + 10.27625 x X,

- 0.00276184 X X, X X, (13)

The power response transformation is used.
In these models, independent variables and interaction

terms are significant (Table 13).

Table 13. Analysis of variance

souce | sumel [ ar | Mo | rvae | g
Model 16770000000 | 6 2795000000 | 184.69 | <0.0001
X, 4133000000 1 4133000000 | 273.11 | <0.0001
X, 365500000 1 365500000 2415 0.0003
Xy 1705000000 1 1705000000 | 112.66 | <0.0001
X, X, 88030000 1 88030000 5.82 0.0314
X, X, 3973000000 1 3973000000 | 262.51 | <0.0001
X, X, 311900000 1 311900000 20.61 0.0006
Residual | 196800000 13 15130000 - -
Cor total | 16970000000 | 19 - - -

Table 14. Summary of fit

R? 0.9884
R? adj 0.9831
Adeq precision 49.171
Std. dev. 3890.36
Mean 17565.94

Table 14 shows that 98% of the variability in the re-
sponse variable is explained by independent variables.
The hypotheses H ~H, are supported.
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DISCUSSION

Inconsistent coverage of health workers with
incentive payments in 2020 across regions

The Accounts Chamber of the Russian Federation [25]
expresses concern about “significant disparities” (between
regions) in the number of medical personnel receiving in-
centive payments. This is understandable, as the alloca-
tion of budget transfers is based on the number of people
covered by compulsory health insurance in the respective
region of the Russian Federation.

In the first months of the pandemic, in the conditions
of insufficient information about the coronavirus itself,
lack of time, lack of forecasts on the estimated number of
cases in the relevant region of the Russian Federation, the
use of this aggregate indicator was quite appropriate. The
final recipients of incentive payments (medical workers)
were set as a percentage of the average monthly salary in
the relevant region of the Russian Federation according to
the data for the previous year.

Bonus payments to Russian healthcare workers related
to COVID-19 are consistent with general trends in the as-
signment of additional payments to healthcare workers for
extraordinary working conditions in various countries [6].
National healthcare systems use both periodic and lump-
sum payments to healthcare workers.

At the same time, this study examined two types of pe-
riodic payments to healthcare workers - earlier payments
(incentive payments, 2020) and current payments (welfare
payments, 2020-2022). The transformation of incentive
payments into welfare payments was largely due to differ-
ences in their taxation and the more favorable tax status
(for healthcare workers as their recipients) of welfare pay-
ments.

The results of this study confirm the association be-
tween the key pandemic indicators and the volume of in-
centive and welfare payments.

Remote territories of some countries during the pan-
demic (at least in the initial period of the pandemic) ex-
perienced some limitations in funding for health workers
[15, 16]. This study used not only aggregate data at the
national level, but also data from individual areas of the
country, including remote areas. The findings on the exis-
tence of the association between the key indicators of the
pandemic and the level of payments are also valid for the
remote areas of Russia.

CONCLUSION

The study provides support for hypotheses regarding the
association between the key pandemic indicators and the
size of various types of budget transfers to cover bonuses

and benefits paid to medical staff.

Conflict of interest: None declared.
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ﬂo,qcmu,ajl-le ncnnate 34paBCtBeHMM pagHULMMa Y BE3U Ca KOBUAOM

WpwuHa BoyapoBa', AnekcaHgep PumaHoB?

'Opjoncku apxaBHu arpapHu nHctutyT ,H. B. Mapaxun’, Opjon, Pycuja;

*Pycka npefcefHNYKa akageMuja ApKaBHe NpuBpeae 1 jaBHe ynpase, HoBocnbupck, Pycuja

CAXETAK

Yeop/LUum CTyamnja npouembyje yTuLaj KibyYHUX MHAMKaTopa
naHAemmje Ha fofeny 60oHyca Be3aHux 3a koBug 19 pyckum
30paBCTBEHNM pagHuLMMa.

MeTtopge Cryanja KOpUCTY perpecrBHy aHanmsy.

Pesynrtatu Cryavja ncnutyje Ase y3acTomnHe BpCTe ncnnarta
60Hyca Be3aHux 3a koBug 19: (1) ncnnaty nogctuugaja (y 2020.
roguHm) n (2) ucnnaty couujanHe nomohu (2020-2022. roguHe).
LITo ce TMye ncnnate noactuuaja (tun 1), ctyanja nogpaea
Xunotese y Be3u ca yTrLajem 6poja 0coba 3aparkeHrX KOBUAOM
19y peneBaHTHOM PErvoHy Ha CTBapHW/NPOLeHEHN U3HOC
TpaHcdepa byLieTa y peneBaHTaH pervioH 3a ucnnaty 6oHy-
Ca MeMLIMHCKIM pagHuLyMa (a) 3a nocebHe ycnoBe pafa v
nopatHo ontepeherse 1 (6) 3a 06aB/batbe MOCEOHO BaXKHUX
nocnosa. LLiTo ce Tnye ncnnate coumjante nomohu (Tmn 2), CTy-
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Avija nogpxasa xunotese y Be3u ca (1) cnyyajeBuma Kosuga 19,
(2) onopaskom o koBuaa 19 1 (3) obpauyHoM Ha Kpajy duckan-
He roiuHe 1 N3HOCOM McraTe couujanHe nomonu.
3aksbyyak [naBHM KaHan 3a priHaHCVparbe Nnahara MeauLvH-
CKUM pafHuLMMa je nocebHa 1cnnata coumnjanHe nomohu nytem
cnctema QoHpa 3a coumjanHo ocurypatbe Pycke Oepepauyje.
OBaj n3Bop drHaHCMpatkba Mpemallyje NPOoLeHeHM YKynaH 13-
Hoc TpaHcdepa v cybseHuwja y 2020. rofuHN y CIMYHE CBPXe.
Cryavja TecTripa XmnoTe3e 0 MOBEe3aHOCTU KIbyYHIX MHANKATO-
pa naHaemuje 1 BeNMUMHE PasnymnTUX BPCTa OyLIETCKUX TpaH-
cdepa 3a ncnnaty 6oHyca MeaULMHCKAM pagHuumma 'y 2020.

KmbyuHe peun: HoBa nHdeKLMja BUPYCOM KOPOHA; McnnaTta

couujanHe nomohu; nekapu; MeguLUHCKe cectpe; mnahe me-
AULMHCKO 0cobibe
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Evaluation of the success of the modified Vazirani-
Akinosi technique in comparison to the standard
Vazirani—-Akinosi technique - a randomized clinical trial
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SUMMARY

Introduction/Objective The correct choice of local anesthesia should imply choosing the simplest tech-
nique, with maximum anesthesia and minimal discomfort for the patient. The objectives of this research
were to determine the efficacy of the modified Vazirani-Akinosi technique (mVAt) in comparison to the
standard one (VAt) and to compare the techniques regarding clinically relevant parameters.

Methods The research was conducted at the Clinic for Oral Surgery, School of Dental Medicine, University
of Belgrade. A prospective, randomized, single-blinded clinical trial included 60 patients scheduled for
surgical extraction of mandibular third molars. The first group of patients was anesthetized using mVAt,
while the second group received anesthesia using VAt. Pain during injection, onset time, duration of
anesthesia, and width of the anesthetized area were the evaluated parameters.

Results Out of 60 performed injections, 42 were successful, which proved to be statistically significant in
comparison to 18 unsuccessful injections (p = 0.047). The failure rate of the buccal nerve (BN) anesthesia was
statistically significantly lower in the mVAt group (p = 0.030). There was no statistically significant difference
among the groups considering pain (p = 0.114), onset time (p = 0.370), and duration of anesthesia (p = 0.628).
Conclusion mVAt proved to be more successful regarding BN anesthesia. Considering other examined
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clinical parameters, both techniques showed similar performance.
Keywords: Vazirani-Akinosi technique; mandibular anesthesia; oral surgery

INTRODUCTION

Attaining complete numbness prior to every
surgical procedure is imperative, which un-
equivocally indicates that local anesthesia is an
essential part of everyday oral surgery practice.
The correct choice of local anesthesia technique
should consider the simplest technique to per-
form, with the maximum effect of anesthesia
and minimal discomfort for the patient. Many
surgical procedures in the mandible require an-
esthesia of the inferior alveolar nerve (IAN),
lingual nerve (LN) and buccal nerve (BN).
Frequent use in everyday clinical practice has
led to the discovery and description of various
techniques and their variations for achieving
anesthesia of the nerves mentioned.

Pioneers in achieving inferior alveolar and
lingual nerve block were surgeons, William S.
Halstead and Richard J. Hall. Their discovery
was based on the injection of cocaine solution
near mandibular foramen, back in 1884 [1, 2].
Ever since, Halstead’s technique of performing
inferior alveolar nerve block has been consid-
ered a conventional method and is well known
as conventional inferior alveolar nerve block
(CIANB). This technique takes into consid-
eration intraoral parameters to determine the
place of needle insertion. After administration
of the anesthetic solution, it provides anesthesia
of the inferior alveolar and the lingual nerve.

However, the success of the conventional
technique requires not only the dentist’s ex-
perience but also a high level of cooperation
with the patient [1, 2]. Since patients usually
face fear of both the procedure and anesthesia,
the contemporary literature often states that the
patient’s overall impression of the doctor and
the performed procedure is often and mostly
determined by the success of anesthesia [3, 4].

The precision of determining the injection
site vastly depends on the recognition of ana-
tomical structures, which are prone to many
variations among individuals. Edentulous pa-
tients with advanced bone resorption, patients
with very strong cheek or tongue muscles, as
well as large fat pads, are just some of the cases
which may be encountered that can be more dif-
ficult to accurately determine the site of a nee-
dle insertion [1]. This extensively explains the
data from the literature, indicating a relatively
high failure rate of CIANB, from 15% to 25%
[1, 5-12]. Frequent variability of the position,
shape, and size of the mandibular foramen on
the inner side of the mandibular ramus as well
as the position and shape of the mandibular lin-
gula may also contribute to the failure of CIANB
[13]. Another factor which should be taken into
consideration while applying this technique is
the anteroposterior diameter of the ramus, and
it’s divergence [14]. Collateral sensory innerva-
tion of mandibular teeth, which in some cases
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may originate from the mylohyoid nerve, can also affect the
unpredictable outcome of CIANB [8, 9, 15, 16]. In addi-
tion, this technique often shows positive aspiration, since the
inferior alveolar nerve is in close proximity to the inferior
alveolar artery [1, 2, 7, 15, 17, 18, 19]. The artery is usually
positioned posteriorly or posterolaterally in relation to the
nerve, entering mandibular foramen together [15, 20].

Intending to improve on the Halstead’s technique,
which had been acknowledged as conventional, alterna-
tive techniques, commonly but inaccurately called man-
dibular anesthesia, have been described, among them the
Vazirani-Akinosi (VA) technique. Vazirani introduced
this technique into dental practice in 1960, while Akinosi
presented a similar technique to the academic community
in 1977 [1, 10]. In order to pay homage to Vazirani, the
technique is known as the Vazirani-Akinosi technique.

Presenting the technique, in his original paper Akinosi
[14] pointed out the ease of administration, shorter onset
time, compared to other thus far described techniques, as
well as the lowest intensity of pain during the injection and
anesthetic solution deposition. The VA method has been
described as a closed-mouth technique, which is stated to
be an advantage when performed in patients with limited
mouth opening [21, 22]. As stated by Akinosi, due to the
closed-mouth position, the patient is unlikely to become
apprehensive during the injection. In addition, a complete-
ly different approach and area of needle insertion reduce
the possibility of provoking gag reflex in sensitive patients
[1]. Unlike the conventional technique, it is stated that a
correctly performed VA technique anesthetizes all three
nerves important for surgical interventions in the mandible
with a single injection [14]. Thus, additional injection for
the BN is avoided, therefore additional traumatization of
the tissues and the patient himself.

The often-mentioned information about the possible
failure of anesthesia of the BN with the VA technique was
the incentive to design a modification of this technique
[8, 19, 23, 24].

The objectives of this research were to determine the
efficacy of the modified in comparison to the standard VA
technique, in terms of anesthesia of all three aforemen-
tioned nerves, and to compare the techniques regarding
clinically relevant parameters such as pain during the in-
jection, onset time, and duration of anesthesia.

METHODS

The research was conducted at the Clinic for Oral Surgery,
School of Dental Medicine, University of Belgrade, Serbia,
after the approval of the Ethics Committee was obtained.

Sixty adult patients who had been scheduled for surgical
extraction of the mandibular third molars were included.
Prior to the inclusion, all the patients had been informed
about the procedure and written consent of participation
was signed.

All participants were classified according to the Ame-
rican Society of Anesthesiologists (ASA) physical status
classification system as ASA I and ASA II. Pregnant and
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breastfeeding women were excluded from the study, as well
as patients who refused the consent to participate.

A prospective, randomized, single-blinded clinical trial
was accomplished by patients randomly choosing number
1 or 2. Participants were allocated into two equal groups.
The first group of patients was anesthetized using modified
VA technique (mVAt), while the second, control group,
was anesthetized using the standard VA technique (VAt).

All anesthetics were administered by the same doc-
tor. The anesthetic of choice in all cases was 4% articaine
(Septanest®, Septodont, Saint-Maur-des-Fossés, France) with
epinephrine (1:100,000), and the needle gauge was 27G.

Standard Vazirani-Akinosi technique

With the mouth slightly open, the doctor palpates the front
edge of the ramus with his finger (forefinger or thumb),
while simultaneously retracting the cheek outwards. Before
the insertion of the needle, the patient closes teeth lightly:
The horizontally placed syringe is directed backwards and
laterally as much as the maxillary dental arch and the al-
veolar ridge of the upper jaw allow. The needle is placed
parallel to the occlusal plane, and at the height of the mar-
ginal gingiva of the teeth in the upper jaw. The puncture
site is located in the mucosal fold between the maxillary
tuberosity and the medial side of the mandibular ramus.
After the puncture, the needle is directed laterally and par-
allel to the inner side of the ramus and inserted into the
pterygomandibular space to a depth of 25-30 mm, where
the anesthetic is deposited.

Modified Vazirani-Akinosi technique

The anatomical guidelines used to determine the puncture
site as well as the method of needle insertion into ptery-
gomandibular space do not differ from the described VAt.
The difference between the mVAt and the VAt is reflected
in the manner of anesthetic solution deposition. The mVAt
implies deposition of the first dose of anesthetic solution
(0.6 ml) at a depth of 25-30 mm. The needle is then with-
drawn to a depth of 20-25 mm, where another third of the
anesthetic solution is deposited. The last 0.6 ccm of the
anesthetic is applied after withdrawing the needle another
5mm, i.e,, at a depth of 15-20 mm (Figures 1-4).

The parameters for evaluation were pain during injec-
tion, onset time, duration of anesthesia, width of the anes-
thetized area, and success of anesthesia. The pain was as-
sessed by the patient using a numerical rating scale (NRS),
from 0 to 10, with 0 meaning “no pain” and 10 meaning
“worst pain imaginable” Additionaly, four-point verbal
rating scale (VRS) was used (1 — no pain; 2 - mild pain;
3 — moderate pain; 4 - severe pain). The onset time was
measured in seconds from the moment of the injection
until the complete feeling of numbness was acquired. The
duration of anesthesia was measured in minutes, from the
moment of achieving complete anesthesia until the mo-
ment of sensibility restoration. The width of the anesthe-
tized area was assessed subjectively, by the patient, stating
the feeling of numbness in the innervation zones of the
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Figure 1. The puncture site and needle direction for modified Vazi-
rani—Akinosi technique

Bakalovic J. et al.

Figure 2. Deposition of the first dose of anesthetic solution (0.6 ml) at
a depth of 25-30 mm within the pterygomandibular space

Figure 3. Deposition of the second dose of anesthetic solution (0.6 ml)
at a depth of 20-25 mm within the pterygomandibular space

targeted nerves, and it was confirmed objectively, i.e., by
a pin-prick test performed by the doctor. The test implied
light pricks of mucosa in innervation zones of the targeted
nerves with the dental probe. The width of the anesthetized
area was considered adequate if the anesthesia included the
innervation zones of IAN, LN, and BN. The injection was
repeated before the surgery if failure to obtain adequate
anesthesia occurred. If the failure implied only inadequate
anesthesia in the BN innervation zone, only an additional
BN block was administered. Cases that did not require any
additional injection were considered successful.

Data analysis was carried out using IBM SPSS Statistics,
Version 23.0 (IBM Corp., Armonk, NY, USA). The level
of significance was set at 0.05. Normality of distribution
was tested using Kolmogorov-Smirnov test. Depending on
the variable, parametric (t-test) or nonparametric (Mann-
Whitney) tests were used, as well as measures of central
tendency and dispersion. For categorical variables, the fre-
quency and percentage in each category were presented
and analyzed with a x* test.

RESULTS

The study included 60 patients, aged 18-27 years. The av-
erage age of participants in the first group was 20.67 £ 2.4

‘ DOI: https://doi.org/10.2298/SARH220712030B

Figure 4. Deposition of the third dose of anesthetic solution (0.6 ml)
at a depth of 15-20 mm within the pterygomandibular space

years, and in the second group 21.50 + 2.6 years, without a
statistically significant difference (p = 0.224). There was a
total of 33 female and 27 male patients, with no statistically
significant difference regarding sex distribution within the
groups (p = 0.604). The first group included an equal num-
ber of men and women, while the second group consisted
of 18 women and 12 men.

The highest recorded value of pain intensity in both
groups (in all 60 patients) using NRS was 4, and the overall
mean pain score was 1.87 + 1.2. Although there was no
statistically significant difference between the examined
groups (p = 0.114), patients rated mVAt as less painful
(1.60 £ 1.3) compared to VAt (2.13 + 1.2). The results of
the VRS pain assessment are shown in Table 1.

Mean values representing the onset time measured in
seconds are shown in Table 2. A slightly faster anesthetic
effect was observed in the control group, i.e., after the ap-
plication of the VA technique, without statistical signifi-
cance (p = 0.370). Considering both groups, the shortest
recorded onset time was 57 seconds, while the longest was
227 seconds. The mean onset time for all 60 cases was
138.20 + 41.7 seconds.

Out of 60 performed anesthesia injections, 42 were
successful, which proved to be statistically significant in
comparison to 18 unsuccessful ones (p = 0.047). Details
related to the success rate within the groups are shown in
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Table 3. The number of unsuccessful injections, as well as
the failure rate regarding individual nerves for each of the
examined techniques, are shown in Table 4.

Table 1. Pain during the injection (verbal rating scale)

Group No pain Ml!d Modgrate Sevgre Total
pain pain pain
Modified VA 7 21 2 0 30
technique (23.3%) (70%) (6.7%) (0%) (100%)
Standard VA 4 22 4 0 30
technique (13.3%) | (73.3%) | (13.3%) (0%) | (100%)
Total 11 43 6 0 60
(18.3%) | (71.7%) (10%) (0%) (100%)
VA - Vazirani-Akinosi
Table 2. Onset time of anesthesia measured in seconds
Group Mean Min Max
Modified VA technique 140.37 57 227
Standard VA technique 136.03 65 187
VA - Vazirani-Akinosi
Table 3. The success rates within the groups
Group Successful | Unsuccessful Total
o . 25 5 30
Modified VA technique (83.3%) (16.7%) (100%)
. 17 13 30
Standard VA technique (56.7%) (43.3%) (100%)
Total 42* 18* 60
(70%) (30%) (100%)
VA - Vazirani-Akinosi;
*statistically significant (p = 0.047)
Table 4. The failure rates within the groups
IAN
Group Successful fai LN BN Total
ailure
Modified VA 25 1 1 3* 30
technique (41.7%) (1.7%) | (1.7%) | (5%) (50%)
Standard VA 17 2 0 11* 30
technique (28.3%) (3.3%) (0%) |(18.3%) | (50%)
Total 42 3 1 14 60
(70%) (5%) (1.7%) | (23.3%) | (100%)

IAN - inferior alveolar nerve; LN - lingual nerve; BN - buccal nerve;
VA - Vazirani-Akinosi;
*statistically significant (p = 0.030)

A statistically significant higher success rate of BN
anesthesia was observed in the mVAt group (p = 0.030).
The success of anesthesia considering inferior alveolar and
lingual nerve did not significantly differ among the groups
(p =0.554 and p = 0.313, respectively).

The duration of anesthesia in the first group averaged
172.87 + 24.6 minutes and in the second group it was
176.93 + 38.4 minutes. The values of this parameter did
not show a statistically significant difference (p = 0.628).

DISCUSSION

Ensuring profound anesthesia is of great importance before
every surgical procedure. Having in mind a wide variety
of the described methods for achieving local anesthesia,
modern dentistry should strive towards the improvement
of techniques in terms of simplicity, effectiveness, and
comfort. Obtaining numbness and a completely painless
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procedure may often present a great challenge, due to vari-
ous above-mentioned difficulties. The ability to provide a
successful nerve block by a single injection is, by all means,
a key factor to consider when choosing the right technique.
Besides the overall success rate in this study, the results
also show the ratio of failed injections, as well as indi-
vidual nerves that, in case of failure, were not anesthetized.
In total, 18 unsuccessful injections were reported. In 14
cases, the BN was not anesthetized. mVAt proved to be
more effective in terms of BN anesthesia success, since
only three failed injections were observed in this group,
unlike the control group, where failure was noticed in 11
cases. Our results are in accordance with data from the
literature where the Vazirani-Akinosi technique is pre-
sented as a technique of mandibular block that includes
the IAN, LN, and very often BN [8, 19, 23]. In this study,
failure to achieve anesthesia in the innervation area of the
BN after the application of the VAt occurred in 36.7% of
the cases. Studies conducted by Sisk [23] and Donkor et al.
[19] reported 20% and 29% failure rates of BN anesthesia,
respectively. Such cases require additional anesthesia for
this nerve. Therefore, the main advantage of the Vazirani-
Akinosi technique, which implies complete anesthesia of
IAN, LN, and BN with a single injection, is devaluated.
Namely, the IAN and the LN separate before entering the
pterygomandibular space [20], through which they extend
parallel to each other at an average distance of 5.3-8.5 mm
[15]. The LN lies anterior and medial to IAN [9, 15]. The
BN extends through the upper and anterior part of the
pterygomandibular space, descending forward, towards
the deep portion of the temporal muscle [20]. Due to the
single-phase application of the entire dose of anesthetic so-
lution at a depth of 25-30 mm, as the VA method suggests,
the more anteriorly placed BN may not be anesthetized. As
the modification of the technique implies - the sequential
application of anesthetics to three different places within
the pterygomandibular space - it is justified to expect suc-
cessful anesthesia of all three targeted nerves (Figure 5).
As for the remaining four failed injections in both
groups, three injections did not cover IAN innervation
zone, while in only one case LN was not anesthetized.
Presumably, the failure of anesthesia occurred due to
poor assessment of the clinician when placing the needle
into the pterygomandibular space. Since this technique
relies mostly on the clinician’s ability to make a good as-
sessment and does not include any bony landmarks and
endpoints, it is possible to deposition anesthetic solution
outside the confines of the pterygomandibular space [1,
19]. Nevertheless, no statistically significant difference was
observed among groups regarding these two nerves. In
addition, a high rate of successful IAN and LN blocks was
observed in both groups. These findings are in accordance
with previously conducted studies that aimed to evaluate
the efficacy of the VA technique. Based on the obtained
results, Jendi and Thomas [2], Ravi Kiran et al. [5], Prabhu
Nakkeeran et al. [7], and Akinosi [14] also indicated a
high success rate and clinical efficacy of the VA technique.
Due to the lack of bony endpoint, while performing
both examined techniques, it is possible to anesthetize the
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Figure 5. Scheme of needle insertion and anesthetic solution deposi-
tion depth for the modified Vazirani-Akinosi technique; 1 - direction
of needle insertion; 2, 3, 4 - different depths of anesthetic solution
deposition within the pterygomandibular space

auriculotemporal nerve, which happened in several cases
during this research. This condition is not considered a
complication but only an incidental anesthesia that will
inevitably pass without any consequences.

The closed-mouth position, distinctive for the VA tech-
nique, ensures relaxation of the muscles and mucosa, which
makes the needle prick, as well as the needle insertion,
much less painful and unpleasant [14]. The puncture site
and the anatomy of the upper parts of the pterygomandibu-
lar space also serve as a contribution to the low discomfort
while performing this technique. After penetrating the oral
mucosa and underlying buccinator muscle, the needle is in-
serted in the pterygomandibular space [14]. Having a fairly
steady direction, it passes through the anterior entrance of
the pterygomandibular space, i.e. between the deep tendon
of temporal muscle externally, and the medial pterygoid
muscle internally [20]. Following the medial surface of the
ramus, the needle is inserted to a depth of approximately
25-30 mm. Extending upwards and medially, towards the
lateral pterygoid process, the medial pterygoid muscle di-
verges from the mandibular ramus, giving greater width
to superior parts of the pterygomandibular space [25].
The described manner of needle insertion together with
advantageous anatomical relations result in negligible dis-
comfort since excessive tearing of muscle fibers is avoided,
thus minimizing tissue traumatization.

The specific puncture site, used in both mVAt and VAt,
does not include insertion of a needle into sensitive areas
that could provoke gag reflex, which makes them more
comfortable for patients with severe gagging sensitivity
[1, 26]. In addition, concentrating on the required closed-
mouth position serves as a diversion, especially in appre-
hensive patients, shifting their thought focus from fear of
the following injection [1]. Overall pain assessment in the
present study showed low pain intensity among patients in
both examined groups. Most patients evaluated the pain
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during the injection as mild, and no one reported severe
pain. These findings are consistent with literature reports
since Bhat et al.[1], Prabhu Nakkeeran et al. [7], Akinosi
[14], Kota et al. [26], and Mishra [27] also stated low pain
intensity and high comfort in their studies.

As one of the advantages of the technique, in his origi-
nal work, Akinosi [14] points out a very short onset time,
claiming that the altered sensation occurs 40 seconds after
the injection, while the full effect of anesthesia is achieved
after 90 seconds. In a study conducted by Jendi and Thomas
[2], the mean onset time for the Vazirani-Akinosi technique
was 104.24 seconds, Bhat et al. [1] reported the mean onset
time of 1.98 minutes, and the study presented by Mishra
[27] reported 1.6 minutes as the mean onset for this tech-
nique. In the present study, a slightly longer onset time was
recorded, with the average of 136.02 seconds (2.26 minutes).
Even longer onset time was observed by Ravi Kiran et al.
[5], Todorovi¢ et al. [18], and Prabhu Nakkeeran et al. [7].
The time required for the anesthetic solution to achieve the
effect mainly depends on the proximity of the anesthetic
solution deposition to the targeted nerve trunk [2]. Since
needle insertion while performing the VA technique is not
determined by any bony endpoints, it is possible to inject
the solution at an inadequate distance from the nerve trunk,
i.e.,, more distant from the nerve. Such cases may require
more time for the solution to take effect or even result in
inadequate perfusion of the nerve trunk [1]. Besides the
lack of bony landmarks, variations of the ramus anatomy
should also be taken into account [2]. The anesthetic solu-
tion injected into the upper parts of the pterygomandibular
space is able to diffuse targeted nerves under the influence
of gravity [19]. Moreover, the diameter of nerve fibers may
also affect the onset time, as stated by Mishra [27]. Namely,
the diameter of the nerve trunk is larger in the superior parts
of the pterygomandibular space, where the anesthetic solu-
tion is injected using the VA technique. This may cause a
longer onset time since it takes more time for the anesthetic
to diffuse and reach core nerve fibers.

In the study by Todorovi¢ et al. [18], the mean dura-
tion of anesthesia for the VA technique was 180 minutes,
which is very similar to our findings. Bhat et al. [1] found
the duration to be slightly longer, 3.69 hours on average.
This may suggest that the duration of anesthesia is not a
key parameter that should be considered when choosing
the technique for IAN, LN, and BN block. Additionally, the
duration of anesthesia largely depends on the pharmaco-
logical properties of the solution, as well as on the speed
and the ability of the individual organism to metabolize
and eliminate the solution, which certainly exceeds the
goals and interests of this research.

CONCLUSION

Modified VA technique proved to be more successful re-
garding BN anesthesia. Considering other examined clinical
parameters, both techniques showed similar performance.

Conflict of interest: None declared.
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MpoueHa epuKkacHOCTU moandUKoBaHE TeXHUKe Y nopeherby ca cTaHAapAHOM
TeXHMKOM BasnmpaHU—AKMHOCK — PaHAO0MMU30BaHA KNIMHUYKA CTYAM]a

JoBaHa bakanosuh', JburbaHa Crojues?, bojaH Jaruh?, bojaH launh?

'YHuBep3utet y beorpapy, CromatonoLukm ¢pakyntet, beorpag, Cpbuja;

2Ynusepautet y beorpagy, CromaTonoluku dakynteT, KnuHika 3a opanHy xupyprujy, beorpag, Cpbuja

CAMXETAK

YBog/Lumb MpasunaH n36op TEXHUKe TIOKasiHe aHecTe3nje nof-
pa3ymeBa ofabup HajjeaHOCTaBHMje TEXHUKe 3a u3Bohetbe,
KOjOM ce MOCTUXe MaKCManHy epekat aHecTesuje y3 HajMakby
HenpwWjaTHOCT ca CTaHOBMLUTA NaLujeHTa.

Linrb oBor ncTpaxkuBatrba 610 je yTBphriBatbe eprikacHOCTM
mMonudUKOBaHe y OAHOCY Ha CTaHAAPLHY TeXHUKY BasupaHu—
AKMHOCK, Kao 1 nopehere HaBeAeHNX TEXHMKA MO NUTakby
KNVHNYKIN PeNeBaHTHUX NapameTapa.

Mertope VicTpaxuBatbe je cnpoBefeHo Ha KnvuHuLuwy 3a opanHy
xupyprujy CromatonoLukor gakynteta YHuBep3uteTa y beo-
rpagy. lpocnekTnBHa, paHAOMU30BaHa, jeAHOCTPYKO ciena
KNUHWYKa cTyauja obyxsaTtina je 60 naumjeHata ynyheHux Ha
KnunHuKy paam eKcTpakumje MMNakTpaHmux yMibaka y AoHO0j
sunuuy. MpBa rpyna nayujeHata aHecTe3mpaHa je NpriMeHoM
moaudrKoBaHe, 0K je Apyra rpyna nawuujeHata aHecTe3npaHa
CTaHAApPAHOM TexHUKOM BasunpaHu—-AkrHocw. lNpahern napa-
MeTpu 6unm cy 6051 TOKOM ybpu3raBarba aHeCTETHKa, JTaTEHT-

DOI: https://doi.org/10.2298/SARH220712030B

HV Nepuog, WUprHa aHeCcTe3rpaHor Nnosba U Bpeme Tpajatba
aHecTesuje.

Pesynrtatu O yKynHo 60 annvKoBaHKX aHecTe3uja, 42 cy bune
yCMeLlHe, LWTO ce MOKa3asio Kao CTaTUCTUYKI 3HauyajHO Y Mo-
pehery ca 18 HeycnelwHnx uHjekumja (p = 0,047). MpoueHat
Heycnexa aHecTe3uje 06pasHor HepBa 6110 je CTaTUCTUYKY 3Ha-
YajHO HIXM Y rpynK NauvjeHaTa aHecTepu3aHx NPUMeHOM
MoavdrKoBaHe TexHKKe BasupaHu-AkuHocu (p = 0,030). Huje
6110 CTAaTUCTUYKU 3HaYajHe pa3nuKke Mehy rpynama no nutatby
6ona (p = 0,114), nateHTHor nepuopa (p = 0,370) n Tpajatba
aHecTesuje (p = 0,628).

3akbyuak MogndrkoBaHa TexHuKa BasmpaHu-AK1MHocH no-
Ka3ana je Behy ycnewHoCT aHecTe3rpatba 06pa3Hor HepBa.
Y3umajyhin y 063up ocTane KnvHWuKe napameTpe, 06e TexHuKe
Cy nokKasase CiMyaH yuymHak.

KrbyuHe peun: TexHviKa BasnpaHu-AKnHocr; MaHgubynapHa
aHecTe3wja; opanHa Xupypruja
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SUMMARY

Introduction/Objective Deprogramming of the neuromuscular system with the use of stabilization
splint might provide more precise evaluation of the centric relation (CR) - maximum intercuspation
(M) discrepancy.

The study aimed to evaluate the differences between the bite registrations obtained in the CR before
and after the application of the stabilization splint therapy.

Methods The sample included 48 non-deprogrammed individuals without any apparent signs and
symptoms of temporomandibular disorders (TMDs). The neuromuscular system was deprogrammed by
employing stabilization splint therapy. A condylar displacement evaluation was performed on vertical,
horizontal, and transverse planes of space, with the assistance of a condylar position indicator.

Results The mean values of condylar displacements, which were obtained after the deprogramming
of the neuromuscular system, were significantly greater than those obtained before neuromuscular
deprogramming for vertical condylar displacement (p < 0.0001). A greater degree of condylar distraction
was observed on the left side of the vertical plane before (p < 0.01) and after neuromuscular deprogram-
ming (p < 0.05). The highest level of condylar displacement occurred in the postero-inferior direction
subsequent to the muscle deprogramming.

Conclusion It was observed that the level of average condylar displacements was significantly higher
following the deprogramming of the neuromuscular system compared to that recorded before neuro-
muscular deprogramming using stabilization splint therapy. A more precise orthodontic diagnosis could
have been obtained if the condyles were placed in a more exact CR position by muscle deprogramming.

Keywords: centric relation; maximum intercuspation; stabilization splint; condylar displacement

INTRODUCTION

From the perspective of condylar health, the
centric relation is widely accepted as the most
stable position of the condyles in the glenoid fossa
[1-4]. Earlier studies concluded that the mandible
in the centric relation (CR) is positioned by the
elevator muscles in case no dental influences are
present [1, 3, 5, 6, 7]. However, the actual condylar
positionis determined by the contact between
the upper and the lower teeth in the maximum
intercuspation (MI) position. Positions of CR and
MI are rarely coincident, and small discrepancies
are usually present between them. Discrepancies
between the CR and MI can be evaluated at dental
and condylar levels. Slides increased at the dental
level should be confirmed through condylar mea-
surement using the condylar position indicator
(CPI) articulator. Significant slides might affect
proper orthodontic diagnosis by changing the
dentofacial features of dental malocclusions [2,
5, 7, 8]. Proftit [9] recommends mounting the
orthodontic models on an articulator in case
anterior slides of 2-3 mm and lateral slides of

any range exist between the MI and the CR
positions at the dental level. Values of dental
CR-MI discrepancies do not usually correspond
to discrepancy in values obtained at the condylar
level for the asymptomatic population [2, 3,4, 10].
Therefore, the mounting of diagnostic models
is recommended by several clinicians before the
start of orthodontic treatment. This enables the
observation of the real difference between the
CRand MI (2, 3, 7, 11, 12]. Furthermore, if the
positions of the CR and MI are close to each other,
the possibility of temporomandibular disorders
(TMDs) development is lower [6]. The stability of
condyles in the CR is most commonly worsened
by the presence of occlusal interferences located
in the area of the posterior teeth, which might
increase the CR-MI discrepancy and cause de-
velopment of TMD [2, 3,9, 11, 13]. In order to
reach the most stable intercuspal position, the
mandible must avoid these prematurities that
lead to mandibular shifts on all three spatial
planes [11]. These deviated positions of the
mandible coerce the related muscles to adapt
to various neuromuscular patterns of activity,
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causing condylar instability [2, 3, 11]. In order to relieve
the muscles of inadequate activity, neuromuscular depro-
gramming is required. Several researchers recommend the
application of stabilization splint therapy for deprogramming
of the neuromuscular system prior to the registration of the
CR position [12, 14, 15]. Also, when compared to other
methods, the most consistent and reproducible results of
CR bite registration were obtained after deprogramming
was performed with the occlusal stabilization splint [15, 16].
Ideal protocol calls for complete neuromuscular deprogram-
ming of all subjects, with increased CR-MI discrepancy at
the occlusal level (horizontal or vertical discrepancy greater
than 2.0 mm between the CR and MI position), using a
stabilization splint therapy before the registration of the
CR position. Roth [11] suggested that even if asymptomatic
individuals were deprogrammed with an occlusal splint,
greater difference between CR and MI would be observed
in comparison with non-deprogrammed asymptomatic
individuals. Regarding the impact of the neuromuscular
system on CR bite registration, it was hypothesized that as-
ymptomatic patients could show greater condylar distraction
if the neuromuscular system was deprogrammed using the
stabilization splint therapy, compared to the case of absence
of such deprogramming. The purpose of this study was to
compare the condylar displacements between the CR and the
MI positions across three planes of space, when measured
before and after the deprogramming of the neuromuscular
system using a stabilization splint. Additionally, the con-
dylar positions among males and females were compared
both before and after the neuromuscular deprogramming.

METHODS

A total of 48 non-deprogrammed individuals in the aged
18-30 years (24 females and 24 males), who did not show
any obvious signs and symptoms of TMDs, participated in
the study. The study was carried out at the Demirovi¢ Private
Practice for Orthodontics and Dentofacial Orthopedics
located in Sarajevo.

Exclusion criteria included history of trauma involv-
ing the temporomandibular joints, history of orthodontic
treatment or orthognathic surgery, history of temporo-
mandibular joints treatment, presence of any past major
prosthetic treatments and presence of rheumatoid arthritis
or other rheumatic disorders. The study protocol was ap-
proved by the Ethics Committee, Faculty of Dentistry with
Dental Clinical Center, University of Sarajevo, Bosnia and
Herzegovina.

All the subjects included in the study had increased
CR-MI discrepancy (greater than 2 mm) in the horizon-
tal or vertical plane, measured at the level of occlusion.
Horizontal (overjet) and vertical (overbite) values were
measured in the positions of MI and CR, obtained before
and after the deprogramming of the neuromuscular sys-
tem with stabilization splint. The measurement of these
parameters was recorded to the nearest 0.1 mm with the
help of a digital ruler.

‘ DOI: https://doi.org/10.2298/SARH220227028D
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Evaluation of condylar displacement between the
centric relation and maximum intercuspation

Bite registration in the MI position was obtained using
a single layer of extra-hard Beauty Pink Wax (Moyco
Techonologies Inc., Montgomeryville, PA, USA), prior to
the deprogramming of the neuromuscular system. In order
to register the CR position, blue bite registration wax (Delar
Corp., Lake Oswego, OR, USA) was used in accordance with
Roth’s power-centric technique. Maxillary and mandibular
diagnostic casts of all the participants were obtained before
the neuromuscular deprogramming and mounted on an
articulator (Panadent Corp, Colton, CA, USA) using an
estimated face-bow and wax bite registered in the position
of CR. The level of condylar displacement between the CR
(Figure 1) and the MI (Figure 2) positions was evaluated
before the neuromuscular deprogramming using initial CR
and MI bite registration records. After the neuromuscular
deprogramming with stabilization splint, newly obtained
upper and lower diagnostic casts were mounted on an
articulator using a new wax bite registered in the position
of CR. The amount of condylar displacement between the
CR and MI positions after the neuromuscular deprogram-
ming was evaluated using the initial MI bite registration
record, and the CR bite registration record taken after the
neuromuscular deprogramming with stabilization splint.

Neuromuscular deprogramming with stabilization
splint therapy

In order to find a more reliable CR position in patients
with a large CR-MI discrepancy, neuromuscular system
deprogramming was performed using an acrylic stabiliza-
tion splint [7, 17] (Figure 3). This stabilization splint was
constructed according to the principles of the mutually
protected occlusion (Figure 4). All participants were in-
structed to wear the stabilization splints round the clock,
except while eating and maintaining their oral hygiene.
During each follow up, centric stops and the posterior ec-
centric disclusion were evaluated using 0.008 mm colored
articulating paper Arti-Fol (Bausch Articulating Papers
Inc., Nashua, NH, USA), and the splints were adjusted to
optimum occlusal conditions for mutually protected oc-
clusion. In order to track the condyles to a stable condylar
position, centric relation records were taken every 15 days
during the first two months of stabilization splint therapy
and at one-week intervals during the third and/or fourth
month of therapy. Stable condylar position was achieved
when identical CPI values were obtained for three con-
secutive weeks. Neuromuscular deprogramming and stable
condylar position in the fossa were obtained during the
third or fourth month of splint application in all subjects.
All mountings were performed on the same articulator. All
the steps in this study were performed by the same trained
operator. For statistical analysis, results were presented as
mean =+ standard deviation and median, while the testing
of differences was performed with the nonparametric
Mann-Whitney U test. Analysis was performed using
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Figure 1. Centric relation position in condylar position indicator instru-

mentation determined by bite registered in centric relation position

Figure 2. Maximum intercuspation position in condylar position indi-
cator instrumentation determined by bite registered in the position
of maximum intercuspation

the statistical package IBM SPSS Statistics for Windows,
Version 23.0 (IBM Corp., Armonk, NY, USA).

The authors confirm that necessary patient’s written
consent has been obtained.

RESULTS

The mean values of condylar displacements obtained after
the deprogramming of the neuromuscular system proved
to be significantly greater than those attained before neu-
romuscular deprogramming in the case of CPI vertical
right (Vert R) (p = 0.0001) and CPI vertical left (Vert L)
(p = 0.0001) but not for the CPI horizontal right (Hor R)

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):165-171

Figure 3. Acrylic stabilization splint constructed in a semi-adjustable
articulator

Figure 4. Occlusal scheme of the stabilization splint based on prin-
ciples of mutually protected occlusion

(p = 0.144), CPI horizontal left (Hor L) (p = 0.171) and
CPI transversal (Transv) (p = 0.203) (Table 1).

Table 1. Comparison of mean values, standard deviations and median,
in mm, of vertical condylar displacement on the right (CPI Vert R) and
left (CPIVert L) side, horizontal condylar displacement on the right (CPI
Hor R) and left (CPI Hor L) side, and transversal condylar displacement
(CPITransv) before (B) and after (A) neuromuscular deprogramming
with stabilization splint

Parameters (mm) n Mean +SD | Median VA p
B - CPIVertR 48 | 1.54+047 1.60

-3.532 | 0.0001
A - CPIVertR 48 | 1.97 £0.69 1.80
B - CPIVertL 48 1.82+0.54 1.80

-3.912 | 0.0001
A-CPIVertL 48 | 2.20+0.63 2.20
B-CPlIHorR 48 |-032+0.69 | -0.50

-1.460 | 0.144
A-CPlHorR 48 | -0.49+0.92 -0.8
B - CPIHorL 48 |-041+0.62 -0.50

-1.368 | 0.171
A -CPlHorL 48 | -0.56 +0.85 -0.65
B -Transv 48 0.20+0.25 0.20

-1.274 | 0.203
A -Transv 48 0.27 £0.30 0.20

CPI - condylar position indicator; Z — standard score
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Table 2. Comparison of mean values, standard deviations and median,
in mm, of vertical condylar displacement according to right (CPI Vert
R) and left (CPI Vert L) side, and horizontal condylar displacement ac-
cording to right (CPI Hor R) and left (CPI Hor L) side before (B) and after
(A) neuromuscular deprogramming

Parameters (mm) n Mean + SD | Median A p
B - CPIVertR 48 | 1.54+£047 1.60

-2.577 | 0.010
B - CPIVertL 48 | 1.82+0.54 1.80
B - CPIHorR 48 |-032+069 | -0.50

-0.757 | 0.449
B - CPIHor L 48 | -041+062| -0.50
A - CPIVertR 48 | 1.97 £0.69 1.80

-2.313 | 0.021
A - CPIVertL 48 | 2.20+0.63 2.20
A - CPIHorR 48 | -049+092 | -0.80

-0.530 | 0.596
A-CPlHor L 48 | -056+085| -0.65

CPI - condylar position indicator; Z - standard score

Greater left-side inferior and posterior displacement of
the condyles was observed after the neuromuscular depro-
gramming. These differences were statistically significant
before (p = 0.010) and after (p = 0.021) in the vertical but
not in the horizontal plane, neither before (p = 0.449) nor
after (0.596) (Table 2). No statistical differences were ob-
served between the genders (all p > 0.05) (Figure 5). Before
neuromuscular deprogramming was performed, 70.8% of
the subjects in the study had postero-inferior displacement
of the condyles, 22.9% antero-inferior and 6.2% straight
inferior on the left side, while on the right side, condyles
were displaced postero-inferiorly in 60.4%, antero-inferiorly
in 25% and straight inferiorly in 14.5% of the subjects.
Evaluation of the direction of condylar displacement,
after the deprogramming of the neuromuscular system,
showed that 81.2% of the condyles were displaced in the
postero-inferior direction and 18.7% in the antero-inferior
direction on the left side. On the right side, 77.1% of the
condyles were displaced in the postero-inferior direction,
20.8% in the antero-inferior direction and 2.8% in the
straight inferior direction.

Demirovi¢ K. et al.

DISCUSSION

It is considered that mandibular stability is realized when
the positions of CR and MI coincide [11]. This means that
orthopedic stability is guaranteed if the musculoskeletal
position of the condyles in the fossa is as much as possible
harmonized with the position of the teeth in MI [6]. In the
studies that evaluated CR-MI discrepancy in asymptomatic
individuals using just a CPI instrumentation, significant
differences between the CR and MI were found [4, 17, 18].
Previous studies indicate that asymptomatic individuals with
a higher occlusal CR-MI discrepancy (greater than 2.0 mm
in horizontal and vertical directions) also showed significant
condylar CR and MI differences [2, 10]. Most commonly,
the presence of occlusal interferences increases discrepancy
between the CR and MI, thereby leading the mandible to
deviated positions, indirectly causing neuromuscular repro-
gramming of the related muscles. Deprogramming of the
neuromuscular system is needed before CR bite registration,
in order to detect a true discrepancy between the CR and
MI. Although Roth’s power centric technique was recognized
as the most reliable and reproducible technique of CR bite
registration, Roth [11] himself stated that clinical mandibular
manipulation is not reliable in determining condylar posi-
tion because of neuromusculature. In a very recent study,
authors concluded that “Dentists and dental experts are
dependent not so much on the head posture but on an ac-
ceptably reproducible horizontal jaw relation in order to be
able to repeatedly check the occlusion in reconstructions of
the mandibular posture” [19]. In most of the earlier studies,
CR bite registration was recorded without previous muscle
deprogramming, although the impact of the neuromuscular
system on CR registration had already been proved [3, 4, 12,
18]. In a study by Fantini et al. [7] vertical and horizontal
condylar displacements in asymptomatic patients were
found to be greater after neuromuscular deprogramming
with the stabilization splint in comparison with the results

of previous studies, where no neuromuscular

deprogramming methods were employed [12,

"

R

Male Female

Gender

18]. In this study, it was hypothesized that

Bo-ChvenR stabilization splint therapy for approximately
BE-Ch R three months could lead to better seating of
o Tanm the condyles in the fossa, resulting in differ-
DA Coiven L ent CPI measurement results compared to
- CPiHorL those obtained before the deprogramming of

the neuromuscular system in asymptomatic
individuals. Statistically significant differ-
ences between the CR and MI were observed
on the vertical plane. It was found that the
mean vertical displacements on the right and
left sides, obtained after the neuromuscular
deprogramming, were significantly greater
than those attained before the neuromuscular
deprogramming (Table 1). These results are in
close agreement with those derived in similar

Figure 5. CPI - condylar position indicator; comparison of mean values, standard devia-
tions and median, in mm, of vertical right (CPI Vert R) and left (CPI Vert L), horizontal right
(CPIHor R) and left (CPI Hor L) and transverse (Transv) condylar displacement between
genders, before (B) and after (A) neuromuscular deprogramming with stabilization splint

‘ DOI: https://doi.org/10.2298/SARH220227028D

studies by Fantini et al. [7] and Yoon and Kim
[17] who used identical methods. Vertical
displacement of the condyles was more ex-
pressed on the left side before (p < 0.01) and

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):165-171
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Figure 6. A - right lateral intraoral view of occlusion in maximum in-
tercuspation before the stabilization splint therapy; B - right lateral
intraoral view of occlusion after neuromuscular deprogramming with a
stabilization splint; discrepancies between the upper and lower dental
arch have increased in horizontal (overjet) and decreased in vertical
(overbite) direction affecting the orthodontic diagnosis and plan of
treatment; C - left lateral intraoral view of occlusion in maximum in-
tercuspation before the stabilization splint therapy; D - left lateral
intraoral view of occlusion after neuromuscular deprogramming with a
stabilization splint; discrepancies between the upper and lower dental
arch have increased in horizontal (overjet) and decreased in vertical
(overbite) direction affecting the orthodontic diagnosis and plan of
treatment

after (p < 0.05) the neuromuscular deprogramming (Table
2). On the other hand, Fantini et al. [7] found that after the
neuromuscular deprogramming with the stabilization splint
vertical condylar displacements were of greater magnitude
on the right side. After the neuromuscular deprogramming,
greater mean condylar displacements were observed on the
horizontal plane too, but without statistical significance
(Table 1). The condyles were displaced in postero-inferior,
antero-inferior and straight inferior direction, which was
corresponding with the findings of similar studies [2, 3,
11, 12, 18]. The results of this study are consistent with the
findings of previous studies, confirming that the deprogram-
ming with the stabilization splints significantly increases
the amount of condylar distraction in vertical direction in
asymptomatic patients [7, 17]. Also, before and after the neu-
romuscular deprogramming, patients showed higher mean
values of condylar displacement than that it was found by
other authors in non-deprogrammed asymptomatic groups
[12, 18]. Statistically, no significant differences in condylar
displacements were observed between males and females. In
this study, it was shown that after the neuromuscular system
was deprogrammed and the condyles were in a stable mus-
culoskeletal position, the magnitude of discrepancy between
the CR and MI at the level of occlusion might be significantly
changed. The most common changes observed in inter-arch
relations after the neuromuscular deprogramming included
the following: the presence of localized occlusal interferences
in premolar and molar areas, increased overjet, decreased
overbite, and coincidence of transverse midlines (Figure 6
A-D), which corresponded with findings by other authors
[2,9,5, 11, 20, 21]. These significant changes at the level of
occlusion demonstrate the importance of neuromuscular
deprogramming, especially from the aspect of making an
accurate orthodontic diagnosis [2, 5, 7, 8, 21-25]. The use
of occlusal splints for deprogramming of the neuromuscular
system before orthodontic treatment is usually recommended

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):165-171

for patients with signs and symptoms of TMDs. Earlier inves-
tigations have demonstrated the efficacy of neuromuscular
deprogramming with occlusal stabilization splint in the
reduction of signs and symptoms of TMD in patients with
a large CR-MI discrepancy [3, 5, 15, 26]. Padala et al. [20]
and Lim et al. [22] indicated that the signs and symptoms of
TMDs are more significantly expressed in individuals with
large CR-MI discrepancy. The latest studies confirmed that
the most common type of occlusal splint used for treatment
of the patients with TMDs is occlusal stabilization splint
[26-29]. A study by Crawford [3] showed how anamnestic
and clinical symptomatology drastically increase as the CPI
values in vertical and horizontal direction rise from 1 mm
to 2 mm. Accordingly, this implies that orthodontic models
of asymptomatic patients with increased slide between the
CR and MI at the dental level (greater than 2 mm) need to
be mounted on an articulator and measured at the condylar
level. If condylar measurements detect vertical and horizontal
displacements larger than 1 mm and transverse condylar
displacements larger than 0.5 mm, these patients may be
at potential risk of developing TMD after the orthodontic
treatment [30]. In this context, the deprogramming of the
neuromuscular system with a stabilization splint and the
consequent placement of temporomandibular condyles in
a more correct and reliable CR position within the fossa
could prevent a possible TMD in asymptomatic patients who
showed greater CR-MI discrepancy between maxillary and
mandibular dentition. The results of this investigation dem-
onstrated that the mounting of orthodontic models in the CR
on a semi-adjustable articulator and muscle deprogramming
with a stabilization splint is recommended in asymptomatic
patients who show increased discrepancy between the CR
and MI. Moreover, it was assumed that a more accurate orth-
odontic diagnosis could be obtained if these asymptomatic
patients were neuromuscularly deprogrammed and analyzed
in the CR position in comparison with patients diagnosed
based on hand-held casts articulated in MI.

CONCLUSION

Measured on the same group of patients, greater mean
condylar displacements on the vertical plane were observed
after the neuromuscular system was deprogrammed in com-
parison with condylar displacements recorded before muscle
deprogramming. The more significant vertical displacement
of the condyles was present on the left side before and
after neuromuscular deprogramming. It is recommended
that patients without any existing signs and symptoms of
TMDs but with condyles in unstable musculoskeletal posi-
tion should be neuromuscularly deprogrammed prior to
the commencement of orthodontic treatment. The use of
stabilization splint therapy in asymptomatic patients with
increased CR-MI discrepancy could prevent orthodontic
misdiagnosis and possible development of TMD during
or after the orthodontic treatment.

Conflicts of interest: None declared.
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MpoueHa KoHAMNAPHE NO3ULMje Koh acumMnToMaTCcKuX ocoba npe u nocne
Aenporpamuparba HeypomuwmnhHor cuctema nomohy ctabunusayMoHor CNAUHTA

KeHaH [lemmpoBuh', Enma Jemuposuh?, Bunpara Llemuunh?, EHnTa Hakac?
'MpuBaTHa cneumjanMcTMyKa OpArHaLMja opToneauje BUunnLa — optofoHuyje  Jemuposuh’, Capajeso, Depepauuja bocHe n Xpuerouxe,

bocHa n XepuerosuHa;

’Onwra 6onHuua , Mpum. ap. Abaynax Hakaw’, Onerbetbe 3a ypreHTHY MeauumHy, Capajeso, Oepfepauuja bocHe 1 XpuerosuHe, BocHa n

XepLeroBuHa;

3YHueep3uTet y Capajey, Cromatonowku dakyntet, Onesberbe 3a optopoHuujy, CapajeBo, Depepauyja bocHe u XpuerosuHe, BocHa n

XepuerosunHa

CAMETAK

Yeoa/LUum [lenporpammpatbe HeypoMuwhHor cucrema
nomohy ctabunrsayoHor cnanHTa Aaje MoryhHoct gobuja-
tba NPeLM3HNjUX pe3ynTaTa Mepera NPUINKOM eBasyaLje
OUCKpenaHum n3mehy LeHTprYHe penauuje n MakcumasHe
WHTepKycnuaaumje.

Linm oBe cTypauje je 6uo fa eBanympajy pasnuvike namehy sarpu-
3a KOju Cy PerncTpoBaHiu y Monoxajy LIeHTpUYHe penawyje npe
1 noc/e NpUMeHe Tepanuje ca CTabunn3auoHnM CrIMHTOM.
Metope OBa cTyauja je obyxBatana 48 6onecHuKa (ctapocTtu
n3mehy 18 1 30 roarHa) Koju HUCY 6rnn genporpamvipaHm
Ha HeypOMULLIMAHOM HUBOY U KOjU HWCY MM OYNTIIeAHNX
3HaKOBa M CMMNTOMa TeMnopomaHanbynapHux nopemehaja.
Jenporpamuparbe HeypoMuLWMAHOT CMCTEMA je U3BPLLEHO Mo-
Mohy Tepanuje ca cTabunusauoHum cnanHTom. EBanyauuja
CTeneHa KOHAWMaPHWX OACTYMakba je U3BpPLUEHA y BEPTUKAIHO),
XOPW30HTAJIHOj 1 TPaHCBEP3asHOj PaBHU, Y3 MOMOh UHAMKaTO-
pa nonoxaja KoHguna.

PesynTtaTtu [lpoceyHe BpeAHOCTV KOHAWAAPHUX OACTYNakba
y BEPTVKanHOj paBHM fobujeHe nocne fgenporpammparba

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):165-171

HeypomuwmnhHor cuctema bune cy 3HauvajHo Behe y ogHocy
Ha NpOCeYHe KOHAUNapHe BPeAHOCTM fobOUjeHe Npe Heypo-
MuLhHOr Aenporpammpatba (p < 0,0001). Behu cteneH KoHaw-
napHe ancTpakuyje npumeheH je Ha NeBoj CTpaHW Y BepTUKan-
HOj paBHU Npe HeypomuwwmhHOr genporpamupata (p < 0,01),
Kao 1 nocne wera (p < 0,05). Mocne genporpammpatrba Hey-
pomuwmhHor cncTema Hajsehu cTeneH AncTpakLumje KOHAMA
3abenexeH je y nocTepouHGepropHOM MpaBsLly.

3ak/byyak Y ctyauju je yrBpheHo aa je HMBo NpoceyHmx
KOHAMNapHMX oAcTynamwa 6ro 3HauajHo Behim nocne fe-
nporpammpara HeypomuwnhHor cuctema y nopehery ca
HUBOOM KOHAMNAPHMX OfCTYyMNatba 3abenexeHux npe ge-
nporpamupara HeypomuwhiHor cuctema. MoctaBbarbem
KOHAWNA Y NPaBWITHWjW MONOXKaj LLEHTPUYHE penauuje nocne
Jenporpammpatba HeypomuwmhHor cuctema nosehasa ce mo-
ryRHOCT 3a mocTaBsbarbe NpeLm3Hmje OPTOAOHTCKE AnjarHo3e.

Krbque peun: LeHTpnUYHa penauwja; MaKCMaJlHa NHTEPKYCnn-
naumja; CTa6I/U'II/I3aL|,I/IOHI/I CIMJINHT; KOHAQMNapHa oacTtynama
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Complete versus culprit-only revascularization in
non-ST-segment elevation myocardial infarction and
multivessel coronary artery disease
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lva Popov?

"University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
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3University Clinical Center of Serbia, Clinic for Cardiac Surgery, Belgrade, Serbia

SUMMARY

Introduction/Objective The optimal percutaneous coronary intervention (PCl) in patients with non-ST-
elevated myocardial infarction (NSTEMI) and multivessel coronary artery disease (CAD) is still not clear.
The aim of our study was to examine intrahospital and long-term major adverse cardiovascular and
cerebrovascular events (MACCE) in this group of patients.

Methods This retrospective study included 225 patients with NSTEMI and multivessel CAD treated with PCl
at the Institute of Cardiovascular Diseases of Vojvodina. Three groups were formed: complete one-stage
PCl; complete multi-stage PCl, and culprit-only PCI. We analyzed intrahospital and one-year follow-up
MACCE and mortality after three years in all three groups.

Results Complete one-stage PCl was performed in 112 (49.8%), complete multi-stage PCl in 70 (31.3%),
and culprit-only PCl in 43 (19.1%) patients. Patients with multi-stage complete PCl had the lowest mor-
tality in comparison with one-stage and culprit-only PCl, both intrahospital (0% vs. 0.9% and 20.9%,
respectively, p < 0.0005) and after one year (0% vs. 2.7% and 30.2%, respectively, p < 0.0005) and three
years (4.3% vs. 5.4% and 32.6%, respectively, p < 0.0005). There was no significant difference in other
MACCE between the groups, both intrahospital and after one year.

Conclusion In our study, multi-stage PCl significantly reduces intrahospital, one-year and three-year
follow-up mortality in patients with NSTEMI and multivessel CAD.

Keywords: non-ST-elevated myocardial infarction; multivessel coronary artery disease; percutaneous

coronary intervention; major adverse cardiovascular and cerebrovascular events; mortality

INTRODUCTION

The annual incidence of acute coronary syn-
drome (ACS) remains high and 70% of patients
present as non-ST-elevated myocardial infarc-
tion (NSTEMI) and unstable angina pectoris
[1]. Intrahospital mortality of patients with
NSTEMI ranges 4-6% [2, 3]. Although the
30-day mortality in NSTEMI is lower than
in ST segment elevation myocardial infarc-
tion (STEMI) and it ranges 3-5% [4], in long-
term follow-up, patients with NSTEMI have a
poorer prognosis in terms of one-year mortal-
ity of about 6%, reinfarction, and the need for
repeated revascularization [1, 4]. Patients with
NSTEMI are more likely to have multivessel
coronary artery disease (CAD), which is associ-
ated with poorer clinical outcome [5].

The optimal therapeutic approach in patients
with NSTEMI and multivessel CAD is less clear
than in patients with STEMI or chronic CAD. In
particular, with regard to percutaneous coronary
intervention (PCI), there is a lack of random-
ized, prospective studies comparing revascular-
ization of the infarct artery alone with complete
revascularization of all blood vessels with hemo-
dynamically significant stenosis [6, 7].

The aim of our study was to examine the
in-hospital and long-term outcomes in terms
of major adverse cardiovascular and cerebro-
vascular events (MACCE) in patients with
NSTEMI and multivessel CAD, using three
different revascularization strategies: PCI of
the infarct artery alone, single-staged PCI and
multi-staged PCI of all coronary arteries with
hemodynamically significant stenosis.

METHODS

This retrospective observational study included
225 patients > 18 years old, 160 (71.1%) male,
with NSTEMI and significant multivessel CAD
treated with PCI, admitted to the Institute of
Cardiovascular Diseases of Vojvodina (ICVDV)
from January 2011 to December 2017. The data
was obtained from the ICVDV information
system.

NSTEMI was defined according to the
European Society of Cardiology fourth uni-
versal definition of myocardial infarction [8].
The definition of hemodynamically significant
multivessel CAD involved stenosis of two or
more large coronary arteries > 75% [9].
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Patients who had previously undergone surgical revas-
cularization of the myocardium, single-vessel CAD and
chronic total occlusion verified by angiography, failed PCI
of the infarct artery, candidates for surgical revasculariza-
tion based on angiography, and patients who presented
with cardiogenic shock were excluded from the study.

The study protocol was approved by the Ethics
Committee of the ICVDV.

Three groups were formed: the first group consisted
of patients with one-stage revascularization of all blood
vessels with hemodynamically significant stenosis, the
second group consisted of patients with multi-stage PCI,
with culprit artery being revascularized in the first act
and subsequent revascularization of the remaining blood
vessels with hemodynamically significant stenosis, and
the third group consisted of patients in whom revascu-
larization of culprit artery only was performed. Patients
with a residual synergy between percutaneous coronary
intervention with taxus and cardiac surgery (SYNTAX)
score of 0 were defined as having undergone complete re-
vascularization, and with a residual SYNTAX score > 0 as
incomplete revascularization [10].

The method of revascularization depended on the deci-
sion of the interventional cardiologist during the proce-
dure based on the type of lesion, suitability and feasibility
of the intervention.

The use of anatomical or functional methods to assess
the hemodynamic significance of the lesion, as well as the
vascular approach, was at the discretion of the interven-
tional cardiologist.

In the culprit-only group, we defined patients with
poorer prognosis as those with residual SYNTAX score
> 8 after the first intervention. In this group of patients,
staged PCI was not planned for all the patients and the rea-
sons for not performing PCI of the remaining significant
lesions included the following: lesion not being suitable for
PCI, stress test that did not indicate PCI of the remaining
lesions, patients not being motivated for planned PCI or
stress test, and death while awaiting intervention.

We examined intrahospital and the occurrence of
MACCE one year after, which included death of cardiac
origin, reinfarction, repeated revascularization, cardiac
decompensation and stroke, as well as death of cardiac
origin over a follow-up period of three years.

The following measures of the descriptive statistics
were used: arithmetic mean, standard deviation, median,
quartiles, frequencies, and percentages. The t-test for in-
dependent samples and the Mann—-Whitney test were used
to compare the mean values of the variables of the two
populations. The correlation of categorical variables was
examined using the x* test for contingency tables or using
the Fisher test. Kaplan-Meier survival analysis was used
to determine survival length. The influence of variables
on survival was performed using Cox regression analysis.

Statistical analysis and data processing were done using
the Statistical Package for Social Sciences — SPSS Statistics
for Windows, Version 17.0 (SPSS Inc., Chicago, IL, USA),
in which the significance limit was p < 0.05.
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RESULTS

The study included 225 patients with NSTEMI and multi-
vessel CAD who were treated with PCI. The mean age of
the patients was 62.8 + 10.3 years.

There were 160 (71.1%) male patients, average age
61.3 £ 10.4 years, and 65 (28.9%) female patients, aver-
age age 66.5 * 9.1 years, which showed to be statistically
significant age difference (p = 0.001).

The first group, with complete one-stage PCI consisted
of 112 (49.8%) patients; the second group, with complete
multi-stage PCI, consisted of 70 (31.1%) patients, while the
third group with culprit-only PCI consisted of 43 (19.1%)
patients.

No significant difference between the groups in terms
of demographic data, risk factors for the development of
cardiovascular diseases, and previous diseases at admission
was found, as shown in Table 1.

By analyzing laboratory parameters at admission, a
statistically significant difference between the groups was
found in terms of leukocyte count (p = 0.01) and neu-
trophil/lymphocyte ratio (NLR) (p = 0.008), as shown in
Table 1.

In terms of clinical parameters analyzed at admission,
the study groups were similar, and a statistically significant
difference was found in terms of Killip class (p = 0.045) and
cardiac arrest at admission (p = 0.013), as shown in Table 1.

During hospitalization, echocardiography was per-
formed in all examined patients and a statistically sig-
nificant difference in the left ventricular ejection frac-
tion (LVEF) between the examined groups was found
(p =0.005), as shown in Table 1.

In terms of procedural characteristics, there was a sig-
nificant difference between the groups in terms of the
number of affected coronary arteries (p < 0.0005), culprit
artery (p = 0.008), and the time elapsed from patient ad-
mission to PCI (p = 0.002), as shown in Table 2.

When clinical outcome was evaluated, intrahospital
mortality in our study was 4.4%. Patients with culprit-
only PCI had the highest intrahospital mortality (20.9%);
intrahospital mortality among patients who underwent
complete one-stage revascularization was 0.9%, while no
intrahospital deaths were reported among patients who
underwent complete multi-stage PCI, which represents a
significant difference (p < 0.0005). Intrahospital outcome
of the examined patients in terms of MACCE, including
death, is shown in Table 3.

The rate of cumulative intrahospital MACCE including
death was 9.8%, with the highest intrahospital MACCE in
the group of patients with culprit-only revascularization
(32.6%), followed by complete multi-stage revasculariza-
tion (5.7%), and the lowest in the group of patients with
complete one-stage revascularization (3.6%), which is a
significant difference (p < 0.0005).

Cox’s analysis for the occurrence of cumulative intra-
hospital MACCE, including death, has shown that the
groups affected the occurrence of MACCE with a statisti-
cally significant difference (HR 0.387, 95% CI 0.208-0.720,
p = 0.003), as presented in Table 4.
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Table 1. Selected baseline and clinical characteristics at presentation in multivessel non-

ST-elevated myocardial infarction patients

. - Complete Complete Culprit-only
S M e single-stage PCI | multi-stage PCI PCl P
Age, mean + SD 62.7+10.2 61.4+10.7 654+9.8 0.137
Male sex, n (%) 83 (74.1) 46 (65.7) 31(72.1) 0.472
Hypertension, n (%) 87(77.7) 59 (84.3) 33(76.7) 0.493
Risk factors, n (%)

HLP 57 (50.9) 27 (38.6) 14 (32.6) 0.072
DM 30 (26.8) 22 (31.4) 14 (32.6) 0.700
Smoking 50 (44.6) 35(50) 18 (41.9) 0.661

Alcohol 0(0) 1(1.4) 2(4.7) 0.077
BMI > 30 kg/m? mean + SD 29+ 15 29+ 4 30+6 0.718
Disease history, n (%)

COPD 8(7.1) 5(7.1) 2(4.7) 0.841

CKI 4(3.6) 3(4.3) 1(2.3) 0.861

Previous Ml 17 (15.2) 15(21.4) 14 (32.6) 0.054
Previous PCI 16 (14.3) 12(17.1) 6(14) 0.848
Previous CVI 7(6.3) 5(7.1) 4(9.3) 0.803
Blood tests on admission

Troponin,

med (range) (ng/I) 48 (13-114) 27 (1-47) 42 (31.5-67.5) | 0.509
Troponin max,

med (range) (ng/l) 122 (65-295) 99.5 (51-286) 75(32-114) | 0.172
CK MB, med (range) (U/I) 33.5(23-62) 33.5(27-75) 26 (15.5-76.5) | 0.642
Glucose,

med (range) (umol/) 7.6 (5.7-10.5) 7.4 (6.1-14.1) 6.5 (6.2-8.4) | 0.215
ALT, med (range) (U/1) 27 (19-35) 28 (16-55) 26 (15.5-35) | 0.596
Creatinine,

med (range) (umol/l) 102 (92-116) 94.5 (85-105) | 97 (86-114.5) | 0.062
Uric acid,

mean + SD (umol/) 340+ 92 329+91 370+106 | 0.079
Total bilirubin,

mean + SD (umol/) 123+7.6 11+56 12,6 £6.6 0.408
LDL, mean =+ SD (umol/l) 3.9+1.1 371 361 0.384
Triglycerides,

med (range) (mg/dl) 1.7 (1.2-2.4) 1.6 (1.1-2.8) 2.1(1.4-2.4) |0.930
CRP, med (range) (mg/l) 5.7 (2.8-23.2) 8.3 (5.4-28.5) 8.3(3-21.2) | 0.296
Hemoglobin, 5 5 .

med (range) (g/1) 143 (132-153) | 146.5 (138-162) | 138(120-144.5) | 0.098
Leukocytes,

med (range) (x 10°/1) 7.75 (6.5-9.8) 9.05(7.1-10.7) |8.5(7.75-11.2) | 0.01

Neutrophil/lymphocyte 23(18-3.1) | 325(25-55) | 2.8(23-5.1) |0.008
ratio, med (range)

Clinical parameters at admission

Systolic blood pressure, . . B

med (range) (mmHg) 140 (130-160) 140 (130-150) | 150 (142-165) | 0.148
Diastolic blood pressure,

med (range) (mmHg) 82 (80-95) 80 (70-90) 90 (80-90) 0.447
Heart rate, med

(range) (beats/min) 85 (70-100) 87 (80-105) 75 (65-81) 0.590
Killip class 0.045
1, n (%) 93 (83) 55 (78.6) 26 (60.5)

II, n (%) 12(10.7) 9(12.9) 12(27.9)

1I1, n (%) 7(6.3) 6(8.6) 5(11.6)

Cardiac arrest, n (%) 0(0) 1(1.4) 3(7) 0.013
GRACE score, med (range) 121 (100-143) 107 (92-129) | 115(103-122) | 0.212
Echocardiographic parameters

EF (%), mean + SD 53+10 54+8 48 £ 11 0.005
High degree MR, n (%) 0(0) 0(0) 2(4.7) 0.064

PCl - percutaneous coronary intervention; HLP — hyperlipoproteinemia; DM - diabetes mellitus; BMI

- body mass index; COPD - chronic obstructive pulmonary disease; CKI - chronic kidney insufficiency;
MI - myocardial infarction; CVI - cerebrovascular insult; CK MB — MB isoenzyme creatine kinase; ALT -
alanine transaminase; LDL - low-density lipoprotein; CRP - C-reactive protein; EF - ejection fraction;

MR - mitral regurgitation

DOI: https://doi.org/10.2298/SARH220210002J
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Kaplan-Meier analysis of survival has
shown a significant difference in the oc-
currence of MACCE between the exam-
ined groups (p = 0.001), which is shown
in Tables 5 and 6 and Figure 1.

The overall one-year mortality in our
study was 16 (7.1%) and after three years
it amounted to 23 (10.2%).

When MACCE after one year was
analyzed, there was a statistically sig-
nificant difference between the exam-
ined groups in terms of mortality (p
< 0.0005), with the highest mortality
among patients with culprit-only PCI
(30.2%), followed by complete one-stage
revascularization (2.7%), while there
were no recorded deaths among patients
in whom complete multi stage PCI was
performed. There was no statistically
significant difference in terms of other
MACCE during the first year of follow-
up, which is shown in Table 3.

In the three-year follow-up, a signifi-
cant difference in mortality between the
examined groups (p < 0.0005) was found,
with the highest mortality among pa-
tients with culprit-only revascularization
(32.6%); mortality in the group of patients
with complete one-stage revascularization
was 5.4%, and the lowest mortality was
among patients with complete multi stage
revascularization (4.3%).

When the predictors of intrahospital
cumulative MACCE, including death,
were analyzed, the results of multivariate
binary logistic regression showed that,
except examined patient groups, intra-
hospital MACCE was simultaneously
influenced by the following: infarcted
blood vessel, time elapsed since patient
admission to revascularization, cardiac
arrest by type of pulseless electrical ac-
tivity/asystole, and hyperlipoprotein-
emia, which is shown in Table 7. The
Hosmer-Lemeshow test shows that this
model is good (p = 0.888).

The results of our study showed
that in the culprit-only group, residual
SYNTAX score affects neither mortal-
ity nor cumulative MACCE, both intra-
hospital and after one year of follow-up,
which is shown in Table 8.

DISCUSSION

The prevalence of multivessel CAD in
NSTEMI patients undergoing angiog-
raphy is about 30-50% [11]. Higher

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):172-178
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Table 2. Procedural characteristics of the patients with non-ST-elevated myocardial infarc-

tion and multivessel disease

Procedural characteristics singclzzggzePCI mucltoirtzlge;ePCI Culp;é—lonly p
Number of affected coronary arteries, n (%) <0.0005
Two 100 (89.3) 53(75.7) 23 (53.5)
Three 12(10.7) 17 (24.3) 20 (46.5)
Culprit artery, n (%) 0.008
Left main 1(0.9) 0(0) 4(9.3)
Left anterior descending 43 (38.4) 36 (51.4) 11 (25.6)
Right coronary artery 26(23.2) 16 (22.9) 14 (32.6)
Left circumflex 41 (36.6) 18 (25.7) 14 (32.6)
TIMI flow, pre-procedure, n (%) 0.285
0 11(9.8) 14 (20) 5(11.6)
1 19(17) 8(11.4) 5(11.6)
2 49 (43.8) 27 (38.6) 24 (55.8)
3 33(29.5) 21 (30) 9(20.9)
TIMI flow, post-procedure, n (%) 0.052
0 1(0.9) 1(1.4) 4(9.3)
1 0(0) 0(0) 0(0)
2 3(2.7) 1(1.4) 1(2.3)
3 108 (96.4) 68 (97.1) 38(88.4)
Stent type, n (%) 0.171
Bare metal 44 (39.3) 36(51.4) 9(44.2)
Drug eluted 65 (58) 31 (44.3) 23 (53.5)
Drug eluted + bare metal 3(2.7) 3(4.3) 0(0)
ﬁvséfj‘(?:nsgt:?t length: 19 (5.5-112) 20.7 (5.3-70) |20.4 (5.5-43) 0.083
ﬁwveeéa(?:nsgt:)nt diameter, | 575(535) | 275(25-3) |275(25-325)| 0857
Access site, n (%) 0.095
Radial artery 88 (78.6) 45 (64.3) 27 (62.8)
Femoral artery 24 (21.4) 24 (34.3) 16 (37.2)
Time from admission to PCl 0.002
< 24h, n (%) 4 (21.4) (42 9) 12 (27.9)
24-48 h, n (%) 23(20.5) 0(28.6) 6 (14)
48-72 h,n (%) 3(11.6) 2(2.9) 8(18.6)
>72h,n (%) 2 (46.4) 8(25.7) 17 (39.5)
PCl - percutaneous coronary intervention; TIMI — thrombolysis in myocardial infarction
Table 3. Major adverse cardiovascular and cerebrovascular events
e [t | o]
Intrahospital
Death, n (%) 1(0.9) 0(0) 9(20.9) <0.0005
Reinfarction, n (%) 0(0) 0(0) 1(2.3) 0.119
Repeated PCl, n (%) 2(1.8) 4(5.7) 4(9.3) 0.104
ia{g)ac decompensation, 1(0.9) 1(1.4) 2(47) 0.275
Stroke, n (%) 0(0) 0(0) 1(2.3) 0.119
One-year follow-up
Death, n (%) 3(2.7) 0(0) 13(30.2) |<0.0005
Reinfarction, n (%) 3(2.7) 2(2.9) 4(9.3) 0.143
Angina pectoris, n (%) 6(5.4) 6 (8.6) 2(4.7) 0.610
Heart failure, n (%) 5(4.5) 4(5.7) 6(14) 0.098
Stroke, n (%) 1(0.9) 0(0) 2(4.7) 0.095
Two-year follow-up
Death, n (%) | 4336) 3(43) 3(30.2) |<0.0005
Three-year follow-up
Death, n (%) | 6(54) 3(4.3) 4(326) |<0.0005

PCl - percutaneous coronary intervention
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mortality in multivessel NSTEMI may be
the result of different mechanisms, which
include multiple vulnerable plaques and
abnormalities in myocardial perfusion
and contractility [9, 12]. Determining
the culprit lesion can be challenging in
NSTEMI and culprit-only PCI may re-
sult in unintentional treatment of a non-
culprit lesion rather than a less apparent
culprit plaque rupture or erosion [5, 13].

Our study shows a protective effect
of complete multi stage PCI in multi-
vessel NSTEMI compared to one stage
complete PCI or culprit-only PCI with
regard to occurrence of mortality both
intrahospital (0% vs. 0.9% and 20.9%,
respectively, p < 0.0005) and after one
year (0% vs. 2.7% and 30.2%, respective-
ly, p < 0.0005) and three years (4.3% vs.
5.4% and 32.6%, respectively, p < 0.0005),
but with no significant impact regarding
other MACCE.

According to the results of our study,
patients who underwent complete multi-
stage PCI had a lower risk of developing
intrahospital MACCE by 62% compared
to patients who underwent complete one-
stage PCI, who had a 62% lower risk of
developing intrahospital MACCE com-
pared to patients who underwent culprit-
only PCI (HR 0.387, 95% CI 0.208-0.720,
p = 0.003).

There is a number of retrospective
observational studies and registries that
compared culprit-only with complete
PCI in patients with multivessel NSTEMI
with inconsistent results. According to
the results of a large registry by Bauer
et al. [14], no difference in intrahospital
mortality was found between examined
groups. When long term outcomes were
analyzed, results of the TRANSLATE
study failed to show statistically sig-
nificant difference in mortality between
examined groups during six months of
the follow-up period [15]. In contrast to
these results, registries conducted by Kim
et al. [16] and Rathod et al. [17] showed
better survival after one- and five-year
follow-ups, respectively, of patients in
whom complete revascularization was
performed

The potential advantages of multives-
sel compared to culprit-only PCI include
reduction of the myocardial territory
at risk and improvement of myocar-
dial function by increasing blood flow
to the peri-infarct area, as described
before [12]. This is how we explained
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Table 4. Cox’s analysis of intrahospital major adverse cardiovascular and

cerebrovascular events

Jarakovi¢ M. et al.

significantly higher LVEF among patients with com-
plete multi-stage PCI and one-stage PCI compared

B SE | Wald | df | Sig. | Exp(®) 95%ClforExp (B) | to culprit-only PCI, respectively (54 + 8% and 53 +
Lower | Upper 10% vs. 48 + 11%, p = 0.005) in our study.
Groups | -0.950 | 03178959 | 1 | 0.003 | 0387 | 0208 | 0720 Most studies that compared complete with cul-

Table 5. Kaplan—-Meier analysis of intrahospital major adverse cardio-
vascular and cerebrovascular events

Mean
Groups . 95% Cl
Estimate | Std.error | Lower Upper
bound | bound
Culprit-only 20.5 3.47 13.7 27.3
One-stage complete 24.14 1.82 20.56 27.72
Multi-stage complete 223 0.82 20.68 23.91
Overall 27.84 3.05 21.85 33.82

Table 6. Kaplan-Meier (logrank) analysis of intrahospital major adverse
cardiovascular and cerebrovascular events (overall comparisons)

% df Sig.

Logrank (Mantel-Cox)
14.988 2 0.001

Table 7. Predictors of intrahospital cumulative major adverse cardiovas-
cular and cerebrovascular events (multivariate binary logistic regression)

Parameter OR (95% ClI) p
Groups 0.155 (0.063-0.378) | <0.0005
Time to revascularization 0.471 (0.278-0.797) 0.005
Culprit artery 0.201 (0.082-0.490) | < 0.0005
Hyperlipoproteinemia 0.208 (0.054-0.806) 0.023
:;'/Zf('j:sa‘:'aeg:;';as VY| 0,135 (0.028-0656) | 0.013

Table 8. Residual SYNTAX score as a predictor of intrahospital and
one-year mortality and cumulative MACCE in the culprit-only group

. Residual Syntax score
Mortality p
<8,n (%) > 8,n (%)
Intrahospital mortality 5(17.9) 4(26.7) 0.696
Intrahospital MACCE 7 (25) 7 (46.7) 0.184
One-year mortality 8(28.6) 5(33.3) 0.742
One-year MACCE 12 (42.9) 9 (60) 0.347
MACCE - major adverse cardiovascular and cerebrovascular events
Survival Functions
1,0
Groups
0.8 —M1Culprit only PCT
—M1Complete one stage PCI
3 —F1Complete mulf stage PCT
Eoe] sk
2 [ e
g 04
0,24
0, T T T
10 20 30 4

Days of hospitalisation

Figure 1. Kaplan-Meier analysis of intrahospital major adverse car-
diovascular and cerebrovascular events;

PCl - percutaneous coronary intervention
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prit-only revascularization excluded patients in
whom complete multi-stage PCI was planned. SMILE
was a randomized prospective trial which, after a one-year
follow-up period, showed significant reduction of MACCE
in patients with one-stage complete PCI in comparison
with multi-stage PCI, mostly caused by a lower rate of
repeated PCI, while it failed to show significant difference
in reinfarction rate and mortality [18]. Recently, results of a
small prospective study comparing total, staged, and frac-
tional flow reserve-guided PCI were published in patients
with NSTE-ACS and multivessel disease and they showed
comparable effects between examined groups regarding
the intrahospital and the six-month clinical follow-up
mortality [19].

In previous studies comparing one-stage and multi-
stage complete PCI in multivessel NSTEMI, it was hypoth-
esized that a longer procedure duration, higher volume of
contrast administered during the index procedure, possible
complications (periprocedural myocardial infarction, pro-
cedure-related stroke, bleeding requiring transfusion, and
contrast induced nephropathy requiring dialysis) could
have an impact on higher rate of MACCE among patients
with one-stage complete PCI at long-term follow-up [11,
17]. This could explain better long-term survival of pa-
tients with multi stage PCI compared to one-stage and
culprit-only PCI in our study, but as this was a retrospec-
tive observational study, no valid data was available, so
further research is needed.

Results of a multinational randomized COMPLETE
trial of STEMI patients with multivessel CAD were re-
cently published. This study showed that mortality of
cardiovascular origin and reinfarction rate were lower
among patients in whom complete revascularization was
performed in comparison with culprit-only revasculariza-
tion during three years of follow-up, regardless of perform-
ing complete revascularization during index procedure
or as a planned multi-stage revascularization during 23
days [20]. If we were to transfer these results to NSTEMI
patients, it would seem reasonable to consider interven-
tions on non-infarct-related arteries in multiple acts, but
further studies are needed.

Limitations

Our study has several limitations that could affect the re-
sults. Firstly, this was a retrospective observational study
conducted at a single hospital, which involved a relatively
small number of patients. Secondly, definition of the type
of lesion and the method of revascularization depended
on the decision of the interventional cardiologist during
the procedure and there was no standard approach. Finally,
the groups were not fully balanced in terms of the number
of patients in each individual group and the existence of a
broad composite target event.

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):172-178
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CONCLUSION

In our study, in multivessel NSTEMI patients, complete
multi-stage PCI is superior to complete one-stage and
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KomnnetHa pesacKkynapusauuja HacynpoT peBacKynapusaumju camo MHPapKTHe
aptepmje Koa nHdapKTa MMoKapaa 6e3 enesauuje CT cermeHTa U BULLECYA,0BHE

KopoHapHe 6onectu

MunaHa JapakoBuh'?, MunoBaH lNetposuh'?, Iparan VisaHuwwesuh?, bojaH Muxajnosuh'? Muna Kosaueswuh'?, ga Monog?

'YHueep3utet y HoBom Cagy, MegnumHcku akyntet, Hosu Cag, Cpbuja;
2/HcTUTYT 3a KapauoBackynapHe 6onectn BojsoguHe, Cpemcka Kamenuua, Cpbuja;
*YHnBep3uTeTCKu KNUHUYKK LieHTap Cpbuje, KnuHuka 3a kapanoxupyprujy, beorpag, Cpbuja

CAXETAK

YBog/LUunm Kop 6onecHrKa ca nHdapKToM M1MoKapga 6e3 ene-
Bauuje CT cermeHTa (NSTEMI) 1 BMLIECYAOBHOM KOPOHApPHOM
apTepujckom 6onelwhy onTMManHu NPUCTYN NePKyTaHOM Ko-
poHapHoMm nHTepBeHuujom (MKW) jow yBek Huje jacaH.

Linmb Hawe cTyauje je 610 fa ce MCTpau nojaBa MHTPaxoCnu-
TaIHUX 1 [yTOPOYHMX HEXETbEeHNX KapAOBaCKyNapHUX 1 Lie-
pebpoBackynapHux forahaja (MACCE) y oBoj rpyni 6onecHuKa.
Metope OBa peTpocneKTuBHa CTyaAuja je yKibyunna 225 6one-
CHuKa ca NSTEMI v BULLECYROBHOM KOPOHAaPHOM apTePUjCKOM
6onewhy Kog Kojux je yuumeHa MKW Ha MHcTUTYTY 3a Kapaw-
oBacKynapHe 6onect BojsoanHe. DopmripaHe cy Tpu rpyne:
komrneTHa MKW y jeaHom akty, KomnneTHa MKW y Bulwe akToBa
1 MKW camo nHdapkTHe apTepuje. AHanusmpanm cMo rojay
MACCE nHTpaxoCnuTanHo 1 Nocae roguHy AaHa n MopTanuTeT
rocse TPV rofuHe KOA CBe TpU rpyne 6onecHuKa.

Pesynrtatu KomnnetHa MKW y jeaHom akTy ypaheHa je Kog
112 (49,8%) 6onecHuKa, y BuLe aktoBa Kog 70 (31,3%) 1 camo

DOI: https://doi.org/10.2298/SARH220210002J

nHPapKTHe apTepuje Kog 43 (19,1%) 6onecHuKa. BonecHu-
um ca komnnetHom MKW y Bulue akToBa nMasnu Cy Hajmarbu
MopTanuTeT y nopehemy ca MKW y jegHom akty 1 MKW camo
NHapKTHe apTepuje nHTpaxocnutanHo (0% Hacynpot 0,9% u
20,9%, p < 0,0005), nocne jegHe (0% Hacynpot 2,7% n 30,2%,
p < 0,0005) n Tpu roguHe (4,3% Hacynpot 5,4% un 32,6%,
p < 0,0005). Huje 6uno 3HauyajHe pa3nuke n3mehy rpynay no-
rnegy apyrux MACCE nHTpaxocnuTanHo v Nocsie roguHy gaHa.
3aksbyyak Y Hawem nctpaxmsatby, MKW y Buile aktoBa 3Ha-
UajHO CMakbyje MHTPaXOCMUTaIHV MOPTAIUTET NOCSIE FOAUHY
1 TpU rofuHe Kop bonecHuka ca NSTEMI v BrLLeCyOBHOM KO-
poHapHOM apTepujckom 6onewhy.

KmbyuHe peun: nHpapkt mrmokapga 6e3 enesaumje CT cermen-
Ta; BULLECYJOBHA KOPOHapHa 6onecT; nepkyTaHa KOpOHapHa
VNHTEPBEHLja; BENNKN HEXe/beHW KapAnoBacKynapHu 1 Le-
pebpoBackynapHu gorahaju; MopTanuTeT
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Characteristics of unintentional injuries in
hospitalized children and adolescents — national
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SUMMARY

Introduction/Objective Unintentional injuries is a global health issue among children and adolescents.
The aim of this study was to examine the characteristics of unintentional injuries divided according to
different age groups and sex among the children and adolescents who have been hospitalized in public
hospitals of the Republic of Srpska, Bosnia and Herzegovina.

Methods A retrospective analysis of the e-base of the Agency for Certification, Accreditation and Health
Care Quality Improvement of the Republic of Srpska data were collected from 10 public hospitals for
patients aged < 19 years, who have been hospitalized for unintentional injuries in the period of January
2018 and December 2020.

Results The study identified 1336 patients who were hospitalized for unintentional injuries, most of
whom were boys (67.4%). Falls were the most frequent cause of hospitalization in children of all age
categories (aged 1 (70.6%), 1-4 (59.1%), 5-9 (68.5%)) and adolescents aged 10-14 (64.1%), while road
traffic injuries were the leading cause of hospitalization in adolescents aged 15-19 (62.6%). The cause of
injury for the hospitalized patients were significantly related to age (p < 0.001) and sex (p < 0.05) groups.
According to the nature of the injury in relation to the area of the body, the most frequent injuries were
to the head (41.1%), caused by traffic accidents and falls.

Conclusion Since falls and road traffic injuries were the leading causes of hospitalization, preventive

measures should be taken to reduce the frequency of these injuries.
Keywords: unintentional injury; child; adolescent; hospitalization

INTRODUCTION

Injuries among children and adolescents are one
of the main public health issues globally. Many
of them result in pain, disability or death. The
majority of these injuries falls into unintentional
injuries (90%) [1]. Although these injuries are
preventable, they are still prevalent especially in
low-income countries where children are more
likely to experience and die from unintentional
injury [2]. An unintentional injury is defined as
an “injury occurring due to non-premeditated
acute transfer of mechanical, chemical, thermal
or electrical energy or radiation” [3, 4], and the
leading causes are road traffic injuries, falls,
burns, poisonings and drowning [1, 5, 6, 7]. Over
40,000 children die every year in Europe due to
an unintentional injury, with several thousand
times more victims who live with varying degrees
of disability or injury-related consequences [8].
On the other hand, according to the World
Health Organization (WHO) data, it is esti-
mated that tens of millions of children across
the globe require hospital care for non-fatal
injuries, with a large number of these injuries
treated at home and as such remain unregistered
[1]. Unintentional injuries that require hospi-
tal treatment of children leave consequences

psychological, physical and economic for the
family and society [9]. Those most at risk of in-
jury are children aged 1-4 and adolescents aged
10-19. Small children, aged 1-4, are especially
prone to injury due to their lack of experience,
strength and physical skill, in combination with
increased curiosity and hyperactivity, while
the sudden increase in risk of injury in the age
group of 10-19 is associated with engaging in
risky behavior [10]. Since children and adoles-
cents are vulnerable categories of population,
the risk of unintentional injury in that period
are mainly defined through individual factors
such as age, development stages of growing
up and sex. Additional risk factors that have a
significant impact on the occurrence of injury
include other factors in the child’s social and
physical environment [11, 12]. A comprehensive
evaluation of the characteristics of unintentional
injuries in hospitalized children and adolescents
is vital and the foundation for assessing the size
of this problem in our country.

The aim of this study was to examine the
characteristics of unintentional injuries divided
according to different age groups and sex among
the children and adolescents who have been
hospitalized in public hospitals (PHs) of the
Republic of Srpska, Bosnia and Herzegovina.
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METHODS

A cross-section study was carried out, including a retrospec-
tive analysis of the e-base of the Agency for certification,
accreditation and health care quality improvement of the
Republic of Srpska (RS ASKVA). A retrospective analysis of
the RS ASKVA e-base collected data from all 10 PHs in the
Republic of Srpska (eight PHs at the secondary and two at
the tertiary level of health care), for the period of January 1,
2018 and December 31, 2020. The search included patients
aged < 19, both sexes, with at least one verified diagnosis
of unintentional injury at reception. The unintentional
injuries were identified using the International Statistical
Classification of Diseases and Related Health Problems
10th Revision (ICD-10), marked with codes from group
XIX (S00-T98) [13]. For patients who had at least one S
or T code diagnosis, it was vital to search for additional
diagnoses, which involved five external causes of uninten-
tional injury from group XX - External causes of morbidity
and mortality (V01-Y98), ICD-10. This study referenced
causes the mechanisms of which brought about uninten-
tional injuries according to WHO, so the search included:
Road traffic injuries - RTI (V01-V04, V06, V09-V80, V87,
V89, V99), Fire/Burns (X00-X09, X10-X19), Poisonings
(X40-X49), Falls (W00-W19) and Drowning (W65-W74)
[1]. The search excluded all patients whose injuries were
verified as intentional (violence, suicide, self-harm). For the
purposes of this study, the following data was collected: age,
sex, level of health care according to the type of PH, clinic/
department, treatment, characteristics of unintentional
injuries, length of hospitalization and treatment outcome.
The patients were categorized according to age groups into
children (aged < 1, 1-4, 5-9) and adolescents (aged 10-14
and 15-19). The characteristics of unintentional injuries
were defined according to external causes and nature of
injury, and they were analyzed according to age groups
and sex. The external causes included road traffic injuries,
burns, poisonings, falls and drownings according to the
ICD-10 codes mentioned earlier. The nature of the injury was
classified according to the injured areas of the body (head;
neck; thorax; abdomen, lower back, lumbar spine, pelvis and
external genitals; upper limbs; lower limbs; multiple body
regions; unspecified) for injuries caused by falls and road
traffic injuries, then percentage of Total Burned Surface Area
for burns (%TBSA: < 10%; 10-19%; 20-29%) and causes
of unintentional poisoning (medication; non-medicinal
substances). Treatment outcome was categorized into 1)
healed, 2) transferred to another institution and 3) fatal.

The statistical processing of the data was carried out us-
ing SPSS Statistics for Windows Version 25.0 (IBM Corp.,
Armonk, NY, USA), with a 95% statistical significance
confidence interval. The statistical analysis encompassed
descriptive statistics (mean value, standard deviation,
median, frequency, percentage). Differences among the
causes of unintentional injuries and the groups of children
according to age were tested using the Kruskal-Wallis test,
and according to sex and nature of injury using the x” test,
while the correlation was tested using Cramer’s - V and
Contingency Coeflicient - C.
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The study was approved by the Ministry of Health and
Social Welfare of the Republic of Srpska (no: 11/04-500-
565/19, dated September 25, 2019), Agency for Certification,
Accreditation and Health Care Quality Improvement of the
Republic of Srpska (no: 11/2.01-801/19 dated September
26,2019) and the Human and Biological Material Research
Ethics Committee of the Faculty of Medicine at the
University of Banja Luka (no: 18/4.3/20 dated February
7,2020).

RESULTS

Over a three-year period (2018, 2019, and 2020), across
ten PHs in the Republic of Srpska, the study identified a
total of 1,336 (602, 521, and 213, in that order) children
and adolescents hospitalized for unintentional injuries.
The average age was 10.1 + 5.9 years (ranging from 0-19).
The largest patient group was in the age of 15-19 (29.4%).
The group of adolescents aged 10-19, whose average age
was 14.8 + 2.9, was more frequently hospitalized (53.8%)
than children aged 0-9. There was a difference according
to sex when it comes to hospitalization, where boys were
admitted more frequently (67.4%) than girls. The majority
of the patients were treated in institutions of the tertiary
level of health care (62.8%), in comparison to the second-
ary level. The majority of the children and adolescents
were treated in surgical clinics/departments (85%). Out
of a total of 1336 hospitalized patients, a little over a third
required surgical treatment (n = 443, 33.2%), 19 cases
required ventilation (1.4%), and 65.4% underwent non-
surgical treatment. Over the three-year period, a total of
4,866 days of hospital stay was spent due to unintentional
injuries/poisonings (2.163/1.809/914 days of hospital stay
in the observed period, in that order), where the average
length of hospital stay was 3.7 days (£ 5.8 days), and the
largest group was that with a stay of 1-7 days. The majority
of children and adolescents recovered during hospitaliza-
tion and were discharged home (95.1%), while there were
0.5% fatalities, all from road traffic injuries. General and
clinical characteristics of patients who were hospitalized
for unintentional injuries are presented in Table 1.

The leading causes attributed to hospitalization for
unintentional injuries are falls (55.5%), followed by road
traffic injuries (34%), burns (5.2%), poisonings (5.1%)
and three cases of drowning (0.2%). The results showed
that there are variations among causes whose mechanisms
resulted in unintentional injuries, and age. In all age groups
(< 1 year (70.6%), 1-4 yrs. (59.1%) and 5-9 yrs. (68.5%)),
the highest number of hospitalizations were caused by
falls, which is also true for adolescents in the age group
of 10-14 (64.1%). In adolescents aged 15-19, of all the
observed causes, the highest number of hospitalizations
were caused by injuries sustained in road traffic injuries
(62.6%), followed by those from falls (33.6%). The share of
burns (5.2%) and poisonings (5.1%) in the overall sample
of hospitalizations were equally distributed. Burns were
more present among children aged 0-9 (84.3%), with the
most cases occurring in those under the age of 1 (23.5%)
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Table 1. General and clinical characteristics of patients who were
treated for unintentional injuries

Variables ‘ n %
Age (years) (n=1336; M=10.1 £5.9)

>1 51 3.8
1-4 252 189
5-9 314 235
10-14 326 24.4
15-19 393 29.4
Group (years)

Children (0-9) M=4.6 £ 2.9 617 46.2
Adolescent (10-19) M =14.8 £ 2.9 719 53.8
Sex

Male 900 67.4
Female 436 326
Level PH

Secondary 497 37.2
Tertiary 839 62.8
Clinics/departments

Surgical 1135 85
Non-surgical 177 13.2
ICU 24 1.8
Treatment

Surgical intervention 443 33.2%
Non-surgical intervention 874 65.4%
Ventilation 19 1.4%
LOS (day) (M =3.7 £ 5.8)

1-7 1172 87.7
8-14 128 9.6
15-21 20 1.5
>22 16 1.2
Outcomes

Recovery/Home 1270 95.1
Transferred to another hospital 59 44
Fatal 7 0.5

M — mean value; SD - standard deviation; PH — public hospital;
ICU - intensive care unit; LOS - length of hospital stay

and those aged 1-4 (16.3%). Hospitalization due to poison-
ing occurred more among children aged 0-9 (72.1%) than
among adolescents. For children aged 1-4, poisoning is

the number three cause of hospitalization (15.5%). Three
cases of drowning were recorded for the age group of 5-9.
In hospitalized patients, there is a statistically significant
difference (p < 0.001) among causes that resulted in injury
according to age groups of children and adolescents. The
group of adolescents aged 15-19 was the most exposed to
causes of injury with varying mechanisms which resulted
in hospitalization (median = 5) in comparison with other
groups. The causes of unintentional injuries which resulted
in hospitalization according to age are presented in Table 2.

When it comes to distribution among the sexes, boys were
treated in hospitals significantly more because of injuries
caused by road traffic injuries (67.2%), burns (67.1%), falls
(69.1%) and drowning (66.7%), while unintentional poi-
sonings were evenly distributed in both sexes (50%). The
obtained results have shown that there was a statistically
significant difference between boys and girls when it comes
to the causes whose mechanisms resulted in unintentional
injuries (x> = 10.3, p = 0.035, p < 0.05).

When it comes to injuries caused by falls and road traf-
fic injuries, three most common positions were found in
relation to the area of the body: the head, upper extremities
and lower extremities. In hospital treatment, head injuries
had the highest percentage among all age groups at 41.8%,
constituting 68.4% of the cases in children under the age
of 1. Head injuries are followed by injuries of the upper
extremities with a total share of 28%, with the highest per-
centage of such injuries in the group of children aged 5-9
(47.6%). The share of lower extremity injuries was 12.2%.
There was a statistically significant correlation between
the injured body area and the age of the children, where
adolescents (aged 10-19) were more exposed to injuries in
varying body areas which resulted in hospitalization (p <
0.001). Cramer’s V coefficient indicates a weak correlation
between the injured body area and the age of the children and
adolescents (V = 0.225, p < 0.001), while the Contingency
Coefficient speaks in favor of moderate correlation between
the observed variables (C = 0.411, p < 0.001). The most
frequent among burns were those that covered under 10%
TBSA (61.4%), and the most vulnerable were children aged

Table 2. The causes of unintentional injuries which resulted in hospitalisation according to age

Age (in years)
Variables <1 1-4 5-9 10-14 15-19 Total p value
Children Adolescents
Causes of Ul ICD-10 code
Road traffic injuries | /01 V04 V06,V09-V80, | 1 2 23 8 102 246 454
) V87,V89,V99 % 39 9.1 258 313 626 34
Fire/Burns X00-X09 n 12 141 6 6 5 70
i u
X10-X19 % 235 16.3 1.9 1.8 13 52
L n 1 39 9 9 10 68
Poisonings X40-X49
% 2 15.5 29 2.8 2.5 5.1 p <0.001
n 36 149 215 209 132 741
Falls WO00-W19
% 70.6 59.1 68.5 64.1 336 555
i n 0 0 3 0 0 3
Drowning W65-W74
% 0 0 1 0 0 0.2
n 51 252 314 326 393 1336
Total
% 100 100 100 100 100 100

| - unintentional injury; ICD-10 - International Classification of Diseases - revision 10; p — Kruskal-Wallis test
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Table 3. The nature of injury for hospitalized children and adolescents according to age
Age (in years)
L x> test
Nature of injury <1 1-4 ‘ 5-9 10-14 15-19 Total pvalue
Children Adolescents
Injured body area (road traffic, falls n = 1.195)
Head n 26 91 103 111 168 499
ea
% 68.4 529 34.8 357 44.4 41.8
Neck n 0 2 0 4 14 20
ec
% 0 1.2 0 1.3 3.7 1.7
Thora n 0 1 4 1 14 30
X
% 0 0.6 1.4 3.5 3.7 2.5
Abdomen, lower back, lumbar spine, n 0 8 15 15 42 80
pelvis and external genitals % 0 4.7 5.1 4.8 1.1 6.7 242.83
U limb n 0 34 141 121 39 335 p <0.001
er limbs
PP % 0 19.8 47.6 389 10.3 28
L limb n 2 16 16 39 73 146
ower limbs
% 53 9.3 54 125 19.3 12.2
. . n 0 0 4 1 3 8
Multiple body regions % o o 14 03 08 07
(] .
n 10 20 13 9 25 77
Unspecified body or limb sites
% 26.3 11.6 44 2.9 6.6 6.4
%TBSA Fire/Burns (n =70)
<10% TBSA n 10 23 2 5 3 43
0 % 833 56.1 333 83.3 60 61.4 747
10-19% TBSA n 2 14 3 ! ! 21 p=0.487
% 16.7 34.1 50 16.7 20 30
20-29% TBSA n 0 4 1 0 ! 6
0 % 0 9.8 16.7 0 20 86
Causes of poisoning (n = 68)
N L. n 0 17 5 5 4 31
Poisoning by non-medicinal substances % 0 36 556 556 20 256 1.75
(! . . . . p=0782
N L n 1 22 4 4 6 37
Poisoning by medication
% 100 56.4 444 444 60 544
TBSA - total burned surface area
under 1 (83.3%) and 1 to 4 (56.1%), where the difference =~ DISCUSSION

was not statistically significant (p = 0.487). Medication was
the most common cause of poisoning (54.4%) resulting in
hospitalization, in relation to non-medicinal substances
(chemicals, pesticides, cleaning supplies and alcohol), but not
at a statistically significant level (p = 0.782). Unintentional
poisoning was most frequent in children aged 1-4, with a
higher percentage of medication poisonings in the same
group (56.4%). Since there were three cases of non-fatal
drownings, further statistical analysis of the nature of the
injury was not possible due to the sample size. The results of
the nature of injury for hospitalized children and adolescents
according to age are shown in Table 3.

With regards to sex, boys were more prone to injury in
all body areas (68.4%): head (64.7%), neck (85%), thorax
(76.7%), abdomen, lower back, lumbar spine, pelvis and
external genitals (55%), upper limbs (74.3%) and lower
limbs (74.0%), multiple body areas (87.5%) and unspecified
body or limb sites (59.7%) in relation to girls (x> = 24.8,
p =0.001, p < 0.05). The difference between boys and girls
in relation to % TBSA (x* = 0.98, p = 0.614) and causes of
unintentional poisonings (x* = 0.54, p = 0.462) was not
statistically significant (p > 0.05).

DOI: https://doi.org/10.2298/SARH220929001)

The conducted study found that the leading causes of
hospitalization whose mechanisms resulted in uninten-
tional injuries were falls, in 55.5% of the cases, followed
by road traffic injuries 34.0%. That falls are the leading
cause of hospitalization among children is corroborated
by several prior studies [14, 15]. Looking at age groups,
falls were identified as the leading cause of hospitalization
in children (0-9 years) and adolescents aged 10-14. The
obtained results are congruent with data from Scotland for
2020/21, where 43% of the hospitalizations for children aged
under 15 for an unintentional injury were the result of a fall
[16]. Our study also showed variations among the causes
of hospitalization within adolescents. For adolescents aged
15-19, the leading cause of hospitalization is attributed to
road traffic injuries, which constituted 62.6% of the total
number of cases. The obtained results are similar to those
of a national study conducted in Sweden, where the highest
absolute differences in risk of traffic injuries were found
precisely among adolescents aged 15 to 19 [17]. Road traffic
injuries included in this study were responsible for all fatal
outcomes which mostly affected adolescents aged 15-19
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(85.7%). In Europe, road traffic injuries are the leading
cause of death for children between 5 and 19 years of age.
The European Academy of Pediatrics is putting in efforts
to prevent morbidity and death in children, inviting policy
creators to actively work on “vision zero”, where no child
would perish in traffic [18]. Injury patterns in adolescents
differ from those in younger age groups, because the ado-
lescence period is a developmental transition point for risk
of injury, thanks to factors such as increased independence
and increased tendency to assume risk [19]. The high
incidence of injury in traffic in adolescents is partly the
consequence of the lack of experience and maturity. In
addition, adolescence is characterized by increased inde-
pendence from parents, peer pressure, use of alcohol, use of
mobile phones [20], as well as numerous other factors that
include emotions, behavior, complex cognitive processes,
culture, and other factors [21].

When it comes to differences among the sexes in all
the age groups, our study showed that significantly more
boys were hospitalized for unintentional injuries (67.4%)
in comparison to girls, which is congruent with prior
studies [22, 23].

Analyzing the nature of injury caused by falls and road
traffic injuries, this study indicates that out of the total hos-
pitalizations, the most frequent were head injuries (41.8%)
compared to all other areas of the body, and that the most
prone to such injuries were children under the age of 1
(68.4%). After head injuries, the next most frequent injuries
were those of upper (28%) and lower extremities (12.2%).
Prior studies showed that head injuries are a frequent cause
of hospital admission, and that small children had a higher
probability of sustaining a head injury compared to older
children [24]. The size of the child’s head, their soft and
elastic bones in the skull, and weaker support structures
of the neck, which contribute to head impact, are charac-
teristics which distinguish them from adults, at the same
time making them more susceptible to injury [25].

The results of the conducted study showed that the most
hospital admissions for burns, out of the entire sample, were
for those with under 10%TBSA (61.4%), which is congru-
ent with prior studies [26, 27]. Children aged 0-4 were
the group with the majority of hospitalization for burns,
which were the second highest cause of hospitalization in
the age group. Prior studies indicate that the first five years
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CONCLUSIONS

This study showed that among patients hospitalized due
to unintentional injuries, there were significant differences
in cause and nature of injury according to age groups and
sexes. In children aged 0-9 and adolescents aged 10-14,
the most frequent cause of hospitalization are injuries
caused by falls, while traffic accidents are the leading cause
of hospitalization among adolescents aged 15-19. Boys
were significantly more hospitalized due to unintentional
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caused by falls and traffic accidents. Therefore, undertak-
ing preventive measures aimed at reducing injuries from
falls and traffic accidents would be of crucial importance.
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KapakTepuctuke HeHamepHux nospeaa meh)y 60HUUKM NedeHOM AeLom U
aA0NeCLEeHTUMA — HALMOHA/IHA PETPOCNEKTUBHA CTYAMja

[Jywka Josuh', CHexaHa MeTposuh-Tenuh'?, Napuja KHexesuh', AnekcaHgap Tenuh? Canena bypruh? Barba PagmaHoBuh?,

Mapwja Byprih-PagmaHosuh!’

'YHuBep3utet y baroj Nlyuu, MeguumHcku akynter, barba Jlyka, Penybnuka Cpncka, BocHa n XepLerosuHa;
2YHUBEP3UTETCKM KNMHUYKY LieHTap Penybnvke Cpricke, batba Jlyka, Penybnnka Cpncka, bocHa n XepuerosrHa

CAXETAK

YBoa/Uwnm HeHamepHe noBpefe npeacTaBibajy rnobanHu
jaBHO3ApaBCTBEHU Npobnem Mehy AeLoM 1 aponecLeHTIMA.
Linmb nctpaxuBatba je 610 NCnuTaTii KapakTepucTrike HeHamep-
HUX MOBPeAa NpemMa pasnnmunTimM JO6HVM rpynama u nony mehy
JEeLOM 1 afoNIeCLEHTIMA KOju Cy BONHNYKY JIeYEeHU Y jaBHIM
6onHMLama Penybnuke Cpricke.

Metop PeTpocneKTiBHOM aHanm3om e-6a3e AreHuuje 3a cep-
TrdvKauwjy, akpegutauujy u yHanpeherbe KBanuteTa 34pas-
cTBeHe 3awTuTe Penybnmke Cpricke NPUKYN/beHU Cy NoAaLm
13 10 jaBHVX 60NHMLA 3a NaLujeHTe Aobu < 19 roguHa Koju cy
XOCMMTaNM30BaHW 360r HEHaMEPHYIX NOBpeaa y nepuoay of
jaHyapa 2018. no feLiembpa 2020. rognHe.

Pesyntatm VipeHTndukosaHo je 1336 naumjeHata, of Kojux cy
BehrHa 6uny gevaun (67,4%), Koju Cy XoCnmTan3oBaHu 360r
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HeHamepHUX noBpepa. MagoBu cy 61 NpeM y3poK XxocnmTa-
nun3auuje pele ceux JoOHUX Kateropuja (< 1 roguHe (70,6%),
1-4 roguHe (59,1%), 5-9 roavHa (68,5%)) 1 agonecueHata 10-14
roguHa (64,1%), pok cy caobpahajHe Hesroge 6une Bogehu y3-
POK XocnuTanusaumja y rpynu agonecteHata fobu 15-19 ro-
AuHa (62,6%). Y3pouwn noBpesa XOCNUTan1M30BaHKX nauujeHata
3HayYajHO Cy NoBe3aHu ca Ao6HUM (p < 0,001) 1 nonHUM (p <
0,05) rpynama. lMpema npupoau NoBpeae y OfHOCY Ha perujy
Tena, Hajuewwhe cy 6une nospepe rnase (41,1%) HacTane ycneg
caobpahajHux He3roga 1 nago.a.

3akspyuak C 063vpom Ha To fja Cy NafoBu 1 caobpahajHe He-
3rofe Bogehu y3poum xocnutanvsauuje, NoTpebHo je npeay-
3eTU MPEBEHTUBHE MEPE 3a CMatbeH€e OBYIX NMOBpeaa.
KmbyuHe peun: HeHamepHe NoBpefe; AeLia; afloNnecLeHTU; X0-
cnuTanusaumja
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SUMMARY

Introduction/Objective Gilbert syndrome (GS) is the most common hereditary hyperbilirubinemia. As
well as mild unconjugated hyperbilirubinemia, it is characterized by the excess of bilirubin monoglucuro-
nide over diglucuronide in the bile and thus increases the risk of biliary calculosis. The aim of the study
was to determine the importance of GS as a risk factor in the development of cholelithiasis in children.
Methods The study included a sample of 31 children (14 male and 17 female, mean age 12.16 £ 4.11
years, range 3-16.75 years) with symptomatic cholelithiasis. The diagnosis of cholelithiasis was based
on an ultrasonographic finding, and for GS the diagnosis was based on at least a double increase of
unconjugated bilirubin fraction after a three-day hypocaloric diet (400 kcal per day).

Results GS was confirmed in five or 16.13% of patients (three male and two female, mean age 14.71 +
0.55 years, range 14-15.3 years). In addition to GS, in the history of the disease they all had some of the
additional risk factors for the development of cholelithiasis. One of them had an identical problem as its
mother, one had hereditary elliptocytosis, one had sudden weight loss, one was overweight, and one
had premature birth and sepsis.

Conclusion GS registers in one-sixth of children with cholelithiasis, but in none of them as the only risk
factor for developing this disease. This finding suggests that GS is a risk factor for the development of
cholelithiasis, but not sufficient in itself in that respect.
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INTRODUCTION

Gilbert syndrome (GS) is the most common
hereditary hyperbilirubinemia [1-4]. It is reg-
istered in 2-13% of the general population and
characterized by a mild, intermittent unconju-
gated hyperbilirubinemia without evidence of
hemolysis or liver injury caused by the auto-
somal recessive deficit of bilirubin uridine di-
phosphate glucuronosyltransferase (UGT1Al),
a microsomal enzyme of the hepatocyte, which
is of crucial importance in the conjugation
of bilirubin with glucuronic acid [1-6]. The
UGTI1AI gene located on the long arm of
chromosome 2 (2q37.1) is responsible for the
expression of this enzyme [1]. The consequence
of this genetic defect, the most common due to
extra bases (TA) in the TATAA box sequence
of the promoter region of the UGTIA1 gene, is
reduced synthesis of UGT1A1 by at least 50%,
and consequently lower capacity of bilirubin
conjugation and excretion [4, 6]. An additional
pathogenetic significance in the occurrence
of hyperbilirubinemia is a shorter lifespan of
erythrocyte present in about one-half of cases,
as well as the defect of the uptake and transport
of unconjugated bilirubin at the hepatocyte
level [4, 7]. Beside unconjugated hyperbiliru-
binemia, the UGT1A1 deficit is followed by the
excess of bilirubin monoglucuronide compared

to bilirubin diglucuronide in bile, which makes
individuals with GS more prone to bilirubin
(pigment) cholelithiasis [5, 7-14]. In the ex-
pression of GS, sex hormones, especially an-
drogens, have significant effect, which explains
its rare manifestation before puberty, and two
to seven times higher incidence in males than
in females [7, 11]. Higher erythrocyte count
and muscle mass in men compared to women
contribute significantly to this difference [7].
Earlier expression of GS is seen in young in-
fants with hypertrophic pyloric stenosis, an-
nular pancreas, congenital atresia and stenosis
of small intestine, and other diseases accompa-
nied with caloric deficits, as well as within the
breastfeeding jaundice [1, 6, 15].

In GS without associated disorders, such
as hemolytic and liver disease, serum biliru-
bin levels usually vary between normal values
and 35-70 pmol/L, and rarely above that value
[2]. Hyperbilirubinemia is precipitated and
potentiated by low calorie intake, physical ex-
ertion, and fever [3, 7]. GS is not followed by
other complications except for an increased
risk for the development of biliary calculo-
sis, significant involvement in incidence and
degree of unconjugated hyperbilirubinemia
in newborns and patients with hemolysis and
hepatic impairment, as well as irinotecan in-
tolerance [7].
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The aim of the study was to determine the importance
of GS as a risk factor in the development of cholelithiasis
in children.

METHODS

The study was based on a sample of 31 children (14 male
and 17 female, mean age 12.16 + 4.11 years, range 3-16.75
years) hospitalized due to symptomatic cholelithiasis.

The diagnosis of cholelithiasis was performed by ultra-
sonographic examination of the abdomen. In addition to
the details related to the symptoms and signs of cholelithia-
sis, as well as the presence of risk factors for its occurrence,
all patients were subjected to a detailed physical exami-
nation and appropriate laboratory tests. In patients with
unconjugated hyperbilirubinemia, in addition to insight
into reticulocyte count and the appearance of erythrocytes,
Coombs’s test and measurement of osmotic resistance of
erythrocytes were made. Since all patients had uncompli-
cated symptomatic cholelithiasis, all of them underwent
laparoscopic cholecystectomy [16, 17]. According to the
number of biliary concrements, cholelithiasis is classified
into solitary and multiple, and, depending on their ap-
pearance, into pigment, cholesterol, and mixed [17, 16].

In all patients with unconjugated hyperbilirubinemia,
verified during diagnosis of cholelithiasis or during recov-
ery from cholecystectomy, tests for GS were performed.
The diagnosis of GS is based on at least a double increase
in the unconjugated serum bilirubin fraction after 72 hours
of the hypocaloric diet (400 kcal per day), as well as its
normalization or significant decrease after two to three
days of administration of phenobarbitone (2-3 mg/kg)
(Figure 1) [18]. This procedure was done in three patients
before cholecystectomy and in two of them two months
after surgery. The study was approved by the local ethics
committee.

140 4

120 4

100 4

Non-conjugated
serum bilirubin (umol/I)

Normal level I

0 1 2 3 4 S 6 Days

Hypocaloric test Phenobarbiton test

Figure 1. Serum non-conjugated bilirubin level after hypocaloric and
phenobarbital test
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RESULTS

GS and cholelithiasis association was established in five
(16.13%) of 31 patients (three male and two female, mean
age 14.71 + 0.55 years; range 14-15.3 years) with chole-
lithiasis. Unconjugated hyperbilirubinemia was observed
in three patients during the diagnosis of cholelithiasis and
in two at the time of recovery from cholecystectomy. The
underlying symptom that preceded the diagnosis of cho-
lelithiasis was intense abdominal pain, recurrent in four
and acute in one, localized in epigastrium and/or right
hypochondrium, followed by emesis and occasional vom-
iting. All patients with cholelithiasis and GS had some of
the additional risk factors for the development of biliary
calculosis (Table 1). Except for a boy with hereditary ellip-
tocytosis, with a transient choledocholithiasis and cholesta-
sis three months before admission, other complications of
cholelithiasis were not recorded.

Apart from palpatory pain and sensitivity in the epigas-
trium and/or right hypochondrium, which was present in
all of the patients, a slight scleral icterus in three of them,
palpable spleen by 1 cm in a boy with hereditary elliptocy-
tosis, and being slightly overweight in one girl (+12.5%),
other physical findings on admission were normal in all.

With exclusion of a boy with hereditary elliptocytosis,
in whom, together with an unconjugated hyperbilirubine-
mia (114 umol/L), characteristic erythrocyte appearance
and significant reticulocytosis was found (4.2%), and two
more with elevated unconjugated fraction of bilirubin in
the serum (36 and 38 pmol/L), other laboratory analysis
on admission, including blood hemoglobin values and ad-
ditional liver tests, were normal in all.

Laparoscopic cholecystectomy was uneventful in all five
patients. The number and appearance of their concretions
are given in Table 1.

Table 1. Additional risk factors for the development of cholelithiasis
in children with Gilbert’s syndrome and appearance and number of
biliary calculi

Appearance and number

Patient Risk factors .
of calculi

1 Hereditary elliptocytosis Black pigment, multiple

2 Cholelithiasis in mothers Brown pigment, solitary

3 Premature birth (32 GW) Black pigment, multiple

neonatal sepsis
4 Overweight (+12.5%)

Reduction diet
(sudden weight loss)

Black pigment, multiple

5 Black pigment, multiple

GW - gestational weeks

DISCUSSION

Thanks to ultrasound diagnostics, it is known today that
cholelithiasis is not so rare in children, especially in those
at the final stage of childhood [16, 17, 19]. Its prevalence
in this age has been reported to be 0.13-0.22% [16, 19].
The main risk factors for gallstone formation in childhood,
in addition to the family predisposition, are the diseases
accompanied by reduced solubility of the biliary content,
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such as hemolysis, obesity, anorexia nervosa, long-lasting
total parenteral nutrition, hepatobiliary disorders, hyper-
cholesterolemia, terminal ileum resection, cholecystitis,
cystic fibrosis, and others, as well as premature birth and
rapid weight loss [16, 17, 19-23]. With the onset of puber-
ty, cholelithiasis is more common in girls than in boys [17,
20-23]. Due to the excess of the less hydrolysable bilirubin
monoglucuronide to bilirubin diglucuronide and bile, GS
is also ranked as the risk factor for the development of
biliary calculosis [5, 7-14]. This fact is particularly present
in the association of GS with hemolysis and other diseases
accompanied by high inclinations to biliary calculosis [5,
16, 24].

The clinical picture of cholelithiasis in older children is
similar to that of adults and is characterized by episodes of
spasmodic postprandial pain localized in the right hypo-
chondrium or epigastrium, accompanied by nausea, and
often by vomiting [17, 20, 25]. However, in younger chil-
dren it can be quite atypical, and resemble acute appendici-
tis, intussusception, volvulus and other acute surgical con-
ditions that must be ruled out [25]. In a significant number
of cases, cholelithiasis is complicated by cholecystitis, and
rarely by gallbladder empyema and choledocholithiasis,
followed by ascending cholangitis, and pancreatitis [16, 17,
19, 21]. Also, gallbladder perforation with bile peritonitis,
and life-threatening sepsis is possible [26, 27].

Therapy of symptomatic cholelithiasis is surgical [16,
19, 28], and in uncomplicated cases the laparoscopic ap-
proach is preferred and widely adopted [16, 19, 28, 29, 30].

Symptoms and signs of cholelithiasis in our pa-
tients were quite characteristic [16, 23, 25]. None of
them had complications of the disease, so laparoscopic
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Hunnbepos cuHapom Kao paKTop pM3mnKa 3a pa3Boj X0NenuTHja3e Kog aeue

Bnagumup Pagnosuh'?, 3opaH lfony6osuh'? 3opaH Jlekosuh'2, Cunuwa [yunh'? Hepemko Pagnosuh’,
bpaHucnas JoaHosuh'? BojaH byksa'? MonuHa Masuhesuh'? [lejaH Hukonuh'?, JosaHa JaHkosuh'

'YHuBep3uTeTCKa fievja knuHuka, beorpag, Cpbuja;

*YHueep3uTeT y beorpagy, MeanunHcku gakyntet, beorpag, Cpbuja;

3Cpncko neKapcKo ApyLITBO, AKagemija MeanLMHCKIX Hayka, beorpag, Cpbuja

CAXETAK

Yeoa/Lum Xunbepos (Gilbert) cungpom (KC) npeactassba Haj-
yewwhn xepeautapHu nopemehaj metabonuama bunvpy6uHa. Cem
6rare HeKOHjyroBaHe xunepounupybrHemmje, KapakTepuLue ra
eKcuec 6unypybuH-MOHOMTYKOPOHMAA y OAHOCY Ha ANUTYKYPO-
HUA Y XKyun 1 TUMe nosehaH pr3nK of GunnjapHe Kankynose.
Linrs ctyamje je 6uo pa ce ytBpam 3Hauaj KC kao daktopa pu-
31IKa y pa3Bojy XxonenuTujase Ko AeLe.

Metoge Cryauja je obyxsatana y3opak og 31 feteta (14 pe-
Yaka n 17 peBojunuia, y3pacta 1pu Ao 16,75 roguHa, NpoceyHo
12,16 + 4,11 roguHa) ca CUMNTOMATCKOM XOnennTunjasom. u-
jarHosa xonenutujase je 3acHMBaHa Ha ynTpacoHorpadckom
Hanas3y, a "KC Ha Hajmarbe ABOCTPYKOM MOPACTY HEKOHjyroBaHe
dpakumje brnrpy6rHa nocie TPOJHEBHE XUMOKANopWjCKe Au-
jeTe (400 kcal pHeBHo).
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Pesynratu XC je fokasaH kog net unu 16,13% 6onecHuka (tpu
[evaka 1 iBe AeBojumLie, y3pacta 14 go 15,3 rogrHa, npoceyHo
14,71 £ 0,55 roguHa). Mopeg MC cBU Cy y aHamMHE3N UManu 1
HeKu of jopaTHMX GaKkTopa pr3rKa 3a pa3Boj XonenuTujase.
JepaH 60necHUK je MMao ngeHTMYaH Npobiem Kao MajKka, jefaH
je Mao xepepvTapHy eNMNTOLMTO3Y, jefAaH Haro MPLUAB/bEHE,
jelaH BULWWAK TenecHe TeXMHe U jefaH NpeBpemMeHo poherbe
1 cency.

3akmyuak XC ce peructpyje Kog jeaHOr Of LeCTopo AeLle ca
XOMNENUTIja3oM, alnu HU KOA jelHOT Off hUX Kao jeanHun GakTop
pyr3nKa 3a pa3Boj oBor oborberba. OBaj Hanas ykasyje fa je KC
baKkTOp puU3MKa 3a pa3Boj XONENNTHA3E, AN He 1 Aa je y TOM
CMUCAY [OBO/baH.

KmbyuHe peun: XXunbepos ciHapoM; Xonenutujasa; geua

www.srpskiarhiv.rs



DOI: https://doi.org/10.2298/SARH220708015L

UDC: 616.346.2-002(497.113)

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Comparison of conservative and operative
treatment of uncomplicated appendicitis in the
pediatric population

Ivana Luki¢'?, Jelena Anti¢'?, Velicko Trajkovi¢'?, Svetlana Bukarica'? Jan Varga'?, Mihajlo Jeckovi¢®

'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Znstitute for Child and Youth Health Care of Vojvodina, Clinic of Pediatric Surgery, Novi Sad, Serbia;
3ST Medicina Institute of Occupation Health, Novi Sad, Serbia

SUMMARY

Introduction/Objective Studies about possibilities of conservative, i.e.,, non-operative management of
acute uncomplicated appendicitis in adult and pediatric population have been published lately, consider-
ing benefits of preserving appendix and potential complications related to appendectomy.

Methods In this retrospective study, medical data of 76 patients treated at the Institute for Child and
Youth Health Care of Vojvodina in Novi Sad for acute uncomplicated appendicitis in 2015 and 2016 have
been analyzed, comparing length of stay, antibiotic therapy use, complications occurrence, as well as
the financial burden depending of the type of therapy applied.

Results During this period, 76 patients (55 operated on and 21 treated conservatively) were treated for
acute uncomplicated appendicitis. Conservatively treated children spent statistically significantly shorter
period of time at the hospital compared to the ones operated on (4.24 vs. 5.76 days; p < 0.001). Early
surgical complications occurred in 10.91% of those operated on and in 9.52% conservatively treated
children, which was not a statistically significant difference (p = 0.863). The total cost of hospital stay
was significantly lower in those who underwent non-operative management (10,340 RSD vs. 54,281
RSD; p < 0.001). The difference was significant even when analyzing costs related to rehospitalization
and operative treatment of children initially treated conservatively (p < 0.001).

Conclusion Non-operative, i.e., conservative treatment of acute uncomplicated appendicitis in the
pediatric population is safe and effective compared to the operative one, and it is not associated with
more frequent occurrence of early surgical complications. Total costs for the non-operative treatment
are significantly lower, even considering costs related to re-hospitalization of children initially treated
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INTRODUCTION

Acute appendicitis is the most common intra-
abdominal condition in children that requires
surgical intervention. It is considered to occur
in approximately 4-8% of the pediatric popu-
lation, with the pick incidence in the second
decade of life, while it is extremely rare (in-
cidence less than 0.5%) during the first year
of life [1-4]. Appendicitis can be classified as
complicated (appendicitis with generalized
peritonitis or appendicitis abscess) or as an
uncomplicated disease [5].

The role of appendix in the human body is
still a subject of debate. It is believed that ap-
pendix is an important part of the immune sys-
tem as a “safe-house” for beneficial microbiota,
and therefore is important for recolonizing the
bowel after gastrointestinal infections balancing
between pathogenic and commensal bacteria
[1, 6]. There is also evidence that mesenchymal
cells of appendix can be a source for restaura-
tion of damages in intestinal tract during a life-
time. It can be used for performing vesicostomy
(Mitrofanoff procedure) or appendicostomy for
anterograde enemas (Malone procedure), and,

in recent studies, decellularized appendix was
used in a preclinical model for bladder aug-
mentation [7].

Although operative management is the
“gold standard” in treating acute appendicitis,
conservative (non-operative) management for
carefully selected children has been described
as an efficient alternative [8]. Operative ap-
proach can be open (classical) or laparoscopic.

Evidence of conservative treatment of acute
appendicitis has been found in a mummy from
the Byzantine era. However, a significant im-
provement has occurred with the implemen-
tation of antibiotics in the 20th century [9].
This management can be applied if there are
no certain indications for surgery, such as the
presence of peritonitis or signs of perforation.
At first, these studies were conducted only in
adults, but recently a larger number of studies
included pediatric patients as well [8, 10, 11].

There have been debates about the need for
interval appendectomy after successful conser-
vative management. Recently published studies
claim that, considering the low risk of occult
appendiceal neoplasm in young individu-
als, interval appendectomy is recommended
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in patients older than 30 and with complicated forms of
appendicitis [12]. Considering potential risks related to
surgery and/or anesthesia as well as potential benefits of
appendix preservation, it is important to analyze safety
and efficiency of conservative management of acute un-
complicated appendicitis in children.

METHODS

This study included 76 children treated between January
2015 and December 2016 at the Institute for Child and
Youth Health Care of Vojvodina under the diagnosis of
acute uncomplicated appendicitis. Respondents were di-
vided into two groups: conservatively treated and opera-
tively treated. The study was performed as a retrospective
descriptive study. In the conservatively treated group there
were children who had clinical, radiological, and/or labora-
tory signs of acute appendicitis, but were not operated on
during their initial hospitalization according to the clinical
monitoring of the patient. Patients with similar signs and
symptoms who were selected by the attending surgeon for
operative treatment were in the other group.

The diagnosis was made based on the patient’s history,
physical examination, laboratory tests, and ultrasound
findings. The ultrasound examination results were cat-
egorized depending on the findings on the appendix and
surrounding structures. A negative finding was labeled as
U0, unspecified as Ul, a positive finding limited to the
appendix as U2, while a positive finding on the appendix
associated with signs of inflammation of the surround-
ing adipose tissue and/or the presence of free fluid in the
abdomen was labeled as U3.

Children who were operated on underwent either lapa-
roscopic or open appendectomy. After hospital admission,
oral intake was paused and parenteral rehydration was ini-
tiated. antibiotic therapy was administered 30-60 minutes
preoperatively and surgery was performed under general
anesthesia. Each removed appendix was sent for histopath-
ological verification. Parenteral antibiotic therapy was con-
tinued postoperatively, observing postoperative recovery.
Oral intake was paused as well in patients who were treated
conservatively, followed by parenteral rehydration. If no
progression of symptoms was observed during the clinical
follow-up, conservative treatment was started, with only
parenteral antibiotics 6-12 hours after admission. After 24
hours, if there was no progression of symptoms, oral intake
was initiated. The duration of parenteral antibiotic therapy
depended on the general condition of the patient, tolerance
of oral intake, as well as laboratory analyses, i.e., (elevated)
leukocyte values. Children from both study groups were
discharged after the resolution of symptoms, the initiation
of oral intake, and with established intestinal peristalsis;
the antibiotic therapy was continued in the oral form.

The consent for conducting the research was obtained
by the Ethics Committee of the Institute for Child and
Youth Health Care of Vojvodina in Novi Sad. Reviewing
patients’ medical charts, we analyzed the occurrence of
individual signs and symptoms of the disease, the presence
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of leukocytosis, ultrasound findings, as well as the duration
of hospital stay, antibiotics’ administration, and possible
complications, including appendectomies performed in
initially conservatively treated patients. Also, financial
burden during the patients’ stay in hospital conditions
was analyzed.

Recorded data were analyzed using Microsoft Office
Excel 2016 (Microsoft Corporation, Redmond, WA, USA)
and IBM SPSS Statistics for Windows, Version 26.0 (IBM
Corp., Armonk, NY, USA). The data were described us-
ing frequencies, percentages, means, and standard devia-
tions where appropriate. Between-group differences were
analyzed using the independent-samples t-test, Mann-
Whitney U test, and x? test, while correlations between
variables were estimated using Pearson’s (r) and Spearman’s
(p) correlation coefficients. Calculated differences lower
than the significance level of 0.05 were considered relevant.

RESULTS

During this period, 76 patients were treated for uncom-
plicated acute appendicitis at the Institute for Child and
Youth Health Care of Vojvodina in Novi Sad. There were
55 children in the “operative treatment” group (30 males vs.
25 females) and 21 children in the “conservative treatment”
group (14 males vs. 7 females). The mean age of children
in the “operative treatment” group was 10.88 + 3.801
years, while in the “conservative treatment” group it was
11.44 + 3.398 years (p = 0.539) (Table 1). In the majority
of children, symptoms did not last longer than 24 hours
(71.43% in the group of conservatively treated and 80%
in the group of operated). In the group of conservatively
treated children there were no patients whose symptoms
were present longer than a week, while in the group of op-
eratively treated children there were 3.64% of such patients.
This difference was not statistically significant (p = 0.465)
(Figure 1). The groups were similar considering the age
and sex of the patients, as well as the duration of their
symptoms.

In the majority of patients (95.24% of conservatively
treated and 83.64% of those operated on) leukocyte values
(WBC) were above the reference values, although the dif-
ference between the groups was not statistically significant
(p =0.232) (Table 1).

Also, in the majority of children (80.95% in the group
of conservatively treated and 72.73% in the group of those
operated on) ultrasound findings corresponded to U3. A
tinding that corresponded to U2 was determined in 9.52%
of patients in the “conservative treatment” group, and in
7.27% of those who had been operated on. An indetermi-
nate finding (U1) was determined in 9.52% of children
who were treated conservatively, and in 18.18% of the
children who were operated on. Due to technical reasons,
ultrasound diagnostics were not performed in 1.82% of the
children from the group of surgically treated. The differ-
ence between these groups was not statistically significant
(p = 0.72) (Figure 2).
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Table 1. Differences in the age of patients, laboratory parameters (leukocytes — WBC),

hospital stay, and the duration of antibiotic therapy

Lukic¢ I. et al.

Hospital stay was significantly shorter in
conservatively treated children (4.24 + 1.091

Parameters Mean | S.tdt.. 3 vs. 5.76 £ 1.018 days; p < 0.0001) (Table 1).
eviation These children were given parenteral antibiotic
Age (years) conservative treatment | 1144 | 3398 |, .9 therapy significantly shorter as well (2.86 +
operative treatment | 1088 | 3801 1.558 vs. 5.29 + 1.536 days; p < 0.0001) (Table
conservative treatment | 16.438 3.7048 1)
WBC (10 x 10%/1) - 0.232 :
operative treatment | 15.005 | 4.9417 After hospital discharge, except for two of
Hospital stay (days) conservative treatment :'3‘6‘ 12?; 0.0000 them (9.52%), all the children continued to
operative treatment . . take oral antibiotics. Conservatively treated
Parenteral antibiotic | conservative treatment 2.86 1558 | 5.0000 patients were taking oral antibiotics for an av-
therapy (days) operative treatment 5.29 1.536 £ d hich is sienifi 1
o - 619 24 erage of 6.19 * 2.4 days, which is significantly
Enteral antibiotic conservétlve treatment : . 0.0000 longer (p < 0.0001) compared to 1.64 + 2.256
therapy (days) operative treatment 1.64 2.256

conservative
treatment
M operative treatment

Count

‘within 24 hours 2448 hours 48 hours -7 days  longer than 7 days

duration of symptoms

Figure 1. Duration of symptoms before hospitalization

[ conservative
treatment

I operative treatment

Count

Figure 2. Ultrasound findings;

U1 - unspecified; U2 - a positive finding limited to the appendix; U3
- a positive finding on the appendix, associated with signs of inflam-
mation of the surrounding adipose tissue and/or the presence of free
fluid in the abdomen; NA - ultrasound not performed

days in the group of patients who were oper-
ated on (Table 1).

Analyzing all the children, early surgical complications
were slightly more common in the group of patients who
were operated on (in 10.91% compared to 9.52% in con-
servatively treated patients), but this difference was not
statistically significant (p = 0.863). Within 10 months after
successful conservative treatment, six patients (28.57%)
came back due to abdominal pain and/or other symptoms
that may have been related to appendicitis, but only in two
of them (9.52%) complications really occurred, i.e., recur-
rence of acute appendicitis (Figure 3). These two children
developed recurrent appendicitis four months after dis-
charge, which was treated operatively (minimally invasive).
One of them was uncomplicated and one was complicated
appendicitis. Also, one month after the discharge, one child
underwent elective appendectomy despite the absence of
symptoms, on the parents’ request. Postoperative complica-
tions were wound secretion, epigastric pain, obstruction,
minor purulent collection in the ileocecal lodge, and the
presence of an intra-abdominal abscess. No cases of ileus
have been reported. Correlation analysis did not show an
association between complications’ occurrence and the
duration of taking parenteral or oral antibiotics (Table 2).

Hospital costs during conservative and operative treat-
ment were analyzed. Because of the high cost of drugs used
due to the underlying disease (coagulation disorders), the
costs of treating one child who was operated on had a value
that stood out as extreme during the statistical analysis,
which excluded this case from subsequent analyses that
included this variable. The costs of hospital treatment

Table 2. Correlations between complication occurrence and duration of antibiotic therapy

Parenteral antibiotic Enteral antibiotic
Parameter
therapy therapy
X Correlation coefficient -0.384 0.274
conservative treatment - -
, L Sig. (2-tailed) 0.086 0.230
Spearman’s p | complications - —
. Correlation coefficient -0.186 -0.051
operative treatment - -
Sig. (2-tailed) 0.173 0.709
Table 3. Hospital costs (including re-hospitalization in conservatively treated patients)
Parameter Mean Std. Deviation p
o conservative treatment 10,340.41 3599.43
1st hospitalization - 0.0000
X operative treatment 54,281.82 6242.02
hospital costs (RSD) -
o conservative treatment 20,845.56 28,533.75
2nd hospitalization - 0.0000
operative treatment 54,281.82 6242.02

DOI: https://doi.org/10.2298/SARH220708015L
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operative treatment

conservative treatment

M complications
M no complications

M complications
[Fno complications

Figure 3. Rate of complications

for children undergoing conservative treatment were sig-
nificantly lower (10340.41 + 3599.43 RSD vs. 54281.82 +
6242.02 RSD; p < 0.0001). The difference was significant
even considering the costs related to a re-hospitalization
for surgical treatment of children who were initially con-
servatively treated (p < 0.0001) (Table 3).

DISCUSSION

Suspected acute appendicitis is the most common surgical
reason for visiting the emergency department in pediatric
population. The clinical picture is primarily characterized
by acute abdominal pain. Distinguishing acute appendicitis
from other conditions that manifest with acute abdominal
pain can sometimes be very difficult in childhood, both
due to difficult examination and communication with the
patient, and due to the fact that the manifestation of this
disease in childhood can be very different. In our study, dur-
ing the observed period, 76 patients were treated for acute
uncomplicated appendicitis. Patients included in the study
were approximately 11 years old, which is similar to peak
incidence during the first two decades of life reported in
literature [1, 2, 13]. Compared to children of preschool age
or younger, school-age children are usually able to express
their symptoms in an appropriate way, which might be the
reason why majority of our patients referred to the emer-
gency department within 24 hours after symptoms onset. A
delay in presenting to the emergency department has been
shown to harm the success of conservative treatment [14].

One of the most commonly used laboratory parameters
when considering the diagnosis of acute appendicitis is the
number of leukocytes. Some authors state that the number
of neutrophils is a far more sensitive parameter and that
neutrophil to lymphocyte ratio can be a useful predictor
of complicated appendicitis forms [15, 16]. A significant
percentage of our subjects (83.64-95.24%) had leukocyte
values greater than 10 x 10°/L, which is consistent with
the diagnosis. Considering the fact that neutrophils and
lymphocytes were not determined in the majority of our
patients, in this study we did not analyze neutrophil count
and lymphocyte to neutrophil ratio, but it remains as an
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interesting idea for future researches. The number of neu-
trophils is not routinely determined in most laboratories.
In this regard, Kalan et al. modified the most commonly
used Alvarado score by excluding neutrophilia as one of
the score parameters, and thus adapted it to the pediatric
population [17].

Frequent use of ultrasound imaging in diagnosis of
acute appendicitis can be explained due to its high sen-
sitivity and specificity, as well as its harmlessness [18].
Ultrasound sensitivity in the diagnosis of acute uncom-
plicated appendicitis is estimated at 62—100%, and speci-
ficity at 79.1-96.8% [18, 19]. Although the specificity of
computed tomography (CT) in the diagnosis of acute ap-
pendicitis is considered to be 100%, and the sensitivity is
about 90%, it is known that the CT method is more harm-
ful due to the high dose of ionizing radiation. In addition,
ultrasound diagnostics is far more accessible. In a recently
published study by a group of Turkish authors, CT showed
greater sensitivity and specificity in relation to ultrasound,
although it did not lead to a reduction in the number of
negative appendectomies in children [20]. However, an
optimization of the ultrasound diagnostics quality result-
ed in a 67%-decrease in utilizing CT imaging in patients
with suspected acute appendicitis, and consequently in
a significant decrease in hospital costs [21]. In the study
by Binkovitz et al. [22], in which ultrasound diagnostics
were analyzed and compared to operative and histologi-
cal findings, the categorization of ultrasound findings was
performed. Ultrasound findings indicating acute uncom-
plicated appendicitis with signs of inflammation of the
surrounding adipose tissue or the presence of free fluid in
the abdomen were most commonly observed in this study,
in 72.73-80.95% of children. In addition, less than 10% of
children had signs limited to the appendix, which indicate
its inflammation, such as an increase in the diameter of
the appendix above 6 mm, an increase in the thickness of
its wall, incompressibility, and the possible presence of an
appendicolith. There were also several cases in which the
tinding could not be determined with certainty, because
the appendix was not visualized. In reported literature,
in approximately 10% of cases, the appendix cannot be
visualized, and possible reasons for this are abdominal wall
tension, obesity, air or fecal superposition, or atypical posi-
tion of the appendix [19, 23, 24]. There were no patients
in this study that underwent CT scans.

Analyzing hospital stay, patients included in our study
who were treated with antibiotics only had significantly
shorter hospital stay compared to the ones operated on
(approximately four compared to six days). This finding
is consistent with several reported studies in the pediatric
population, but some studies reported shorter hospital
stays for conservatively treated compared to the operatively
treated adult patients with acute uncomplicated appendi-
citis, but not for children treated for the same condition.
Also, there are studies which find no significant difference
between these two therapeutic modalities [14, 25]. The
length of hospital stays of patients operated on for acute
appendicitis is significantly longer in our study possibly
due to the different protocols considering the length of

www.srpskiarhiv.rs ‘

193



194

hospital stay after appendectomy in our hospital, which
differs from studies published world-wide [26, 27, 28].

The majority of published studies describe conservative
treatment using parenteral antibiotic therapy for at least
48-72 hours, and until achieving clinical improvement.
Therapy is then continued with enteral antibiotics for up
to a total of 10 days [28]. A similar protocol was applied to
our patients, and it was determined that the children treat-
ed operatively received parenteral antibiotics significantly
longer compared to the ones treated conservatively. On
the other hand, children treated conservatively were tak-
ing enteral antibiotics significantly longer after discharge
from the hospital compared to those who underwent ap-
pendectomy. In this study, no differences were analyzed
concerning the choice or the number of antibiotics, which
is certainly material for some future research.

In our study, the success rate in the surgically treated
children is 100%, because only children whose clinical di-
agnosis of acute uncomplicated appendicitis was confirmed
intraoperatively and histopathologically were selected as
patients in the control group. The success rate of the initial
conservative treatment was also 100%. Considering that
this was a retrospective study, the conservative treatment
group selected patients with signs and symptoms of acute
appendicitis who were not operated on during their ini-
tial hospitalization according to the clinical monitoring of
the patient. It is possible that the patient selection process
in some future studies could be different. For example, a
prospective study with more detailed clinical, laboratory,
and radiological assessment could allow us to determine
patients that are safe to be treated conservatively. The per-
centage of complications observed in our patients was ap-
proximately 10% in each of the groups. As complications of
the operation, we noticed wound secretion, epigastric pain,
obstipation, a small purulent collection in the ileocecal
region, and the presence of a small amount of free intra-
abdominal fluid. There were no cases of ileus reported. All
postoperative complications were successfully treated con-
servatively. There were no complications during conserva-
tive antibiotic therapy. After initially successful conserva-
tive treatment, during a follow-up period of 10 months,
six children (28.57%) were brought back to the surgeon
suspected for recurrent appendicitis. Four of them did not
have recurrent appendicitis, but two children (9.52%) did
develop the disease again. One of these children again had
uncomplicated appendicitis, while the other one was com-
plicated. Both of these were recorded as a complication of
conservative treatment, underwent laparoscopic surgery,
and recovered without further complications. During the
follow-up period, another child underwent surgery, also
laparoscopically. This child was asymptomatic, but the
surgery was performed at the request of the parents one
month after the successful conservative treatment. Thus,
success rate of the conservative management decreased
to 90.48% after 10 months. The percentage of surgically
treated recurrent appendicitis recorded in this study is
slightly below the literature estimate of 16-21% [8, 14].

Complications were not associated with the duration of
administering parenteral or enteral antibiotics. For future

‘ DOI: https://doi.org/10.2298/SARH220708015L
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research, it could be interesting to analyze its correlation
with the type of antibiotic used, as well as with combina-
tions of antibiotics. It is reported in literature that larger
outer appendiceal diameter and higher values of WBC are
risk factors for recurrent appendicitis after initially success-
ful conservative treatment, as well as that older children
have grater chances of developing recurrent disease com-
pared to the younger ones [29]. As previously reported,
a delay in presenting to the emergency department has
been shown to harm the success of conservative treatment
[14]. All these statements could be an inspiration for our
future research.

Considering the financial aspect of treatment, appen-
dectomy is such a frequently performed operation that no
matter how insignificant its monetary value may be, it can-
not be completely neglected due to the significant burden
on the health system. Most authors report that conserva-
tive treatment is to be significantly cheaper compared to
operative one, especially if one keeps in mind the growing
popularity of laparoscopic compared to open (classical)
surgery. Certain studies reported significantly lower costs
of conservative treatment during initial hospitalization,
but due to the high percentage of recurrent appendicitis,
with consequent appendectomies, this difference was lost
during the follow-up period [30]. Our study showed that
conservative treatment was significantly less expensive
than surgery. The difference was significant even with re-
hospitalizations due to appendectomies performed during
the follow-up period, including appendectomy performed
on a child without recurrent appendicitis.

Based on all of the above, we came to the conclusion that
conservative treatment of acute uncomplicated appendicitis
in the pediatric population is not insufficient compared to
surgery. Moreover, in certain aspects it proved to be better.
Of course, the research has its limitations. The study was
designed as a retrospective one, the analyzed sample was
relatively small, but in terms of demographic characteristics
of the respondents it was quite representative. It predomi-
nantly included children in the years when acute appendi-
citis is the most common, which is good on the one hand,
but on the other hand it does not provide enough data on
the applicability and safety of this therapeutic approach in
children under five years of age. Also, the follow-up period
was shorter compared to most studies published so far.

For our future research, it would be useful to construct a
prospective study, expanding the investigation in terms of
increasing the number of subjects, extending the follow-up
period, more detailed analysis of the type and amount of
antibiotics used, as well as attempts to determine factors
that could predict complications of acute uncomplicated
appendicitis in both operatively and conservatively treated
children.

CONCLUSION
Conservative treatment of acute uncomplicated appendici-
tis in the pediatric population is legitimate and not insuf-

ficient compared to surgery. Moreover, in certain aspects

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):190-196



Comparison of conservative and operative treatment of uncomplicated appendicitis in the pediatric population

such as shorter hospital stay and lower financial burden, it
seems to be superior. However, considering the limitations
of our study, for our future research we should consider
expanding the sample size and try to determine factors
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NMopehere KOH3ePBAaTUBHOT M ONEPATUBHOT IeHerba aKYTHOT HEKOMNIMKOBAHOT
aneHAULMUTUCA Y NeAUjaTPUjCKOj nonynauuju

WBaHa Jlyknh'2, JeneHa AHTUR'?, Bennuko Tpajkosuh'?, CBetnaHa bykapuua'? JaH Bapra'? Muxajno Jeukosuh?

'YHusep3utet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;
2/IHCTUTYT 3a 30PaBCTBEHY 3aLITUTY fieLie 1 oMnaguHe BojsoauHe, KnnHuka 3a gevjy xupyprujy, Hosu Cag, Cpbuja;
33aBoA 3a 3ApaBCTBeHY 3aWTUTy pagHuka,CT meguumuHa’, Hosu Cag, Cpbuja

CAMETAK

YBop/Linum Y nocnene Bpeme o6jaBrbeHe cy cTyamje o moryh-
HOCTVIMa KOH3epBaTV1BHOT Tj. HEOMEePaTUBHOT NleYetba akyTHOr
HEKOMM/IMKOBAHOT aneHANLMTICa KoL OAPacX U AeLie, € 06-
31IPOM Ha NPeJHOCTI OYyBakba aneHAmKca 1 moryhe Komnau-
KaLimje Be3aHe 3a aneHAeKToMujy.

MeTope Y 0BOj peTpOoCneKTUBHOj CTYANjY aHanU3npaHu cy
nogauu n3s uctopwja bonectu 76 6onecHrka neyeHmx Ha VH-
CTUTYTY 3a 3APaBCTBEHY 3aLUTUTY feLie 1 omnaanHe BojsoanHe
y HoBom Cagy 360r akyTHOI HEKOMMKOBAHOT aneHAnLMUTICa
Tokom 2015. 1 2016. roguHe, ynopehyjyhu gy»xnHy xocnutanu-
3auyje, NPYMeHy aHTUOMOTCKe Tepanuje, y4ecTanocT jaB/bakba
PaHUX XMPYPLLIKMX KOMMIMKaLUja, Kao 1 TPOLLKOBE Jleyera Yy
3aBVICHOCTU Off BPCTe TepanujcKor MpucTymna.

PesynTtatn Tokom HaBeAeHOr Neproa YKYmnHo je ne4yeHo 76
6onecHuKa (55 onepucaHux 1 21 KOH3epPBaTVBHO JieueH) 36or
HEKOMM/IMKOBAHOT aKyTHOT aneHanumMTca. KoH3epBaTMBHO Jie-
yeHa feua cy kpahe 6opasunay 6onHuuy (4,24 y nopeberby ca

DOI: https://doi.org/10.2298/SARH220708015L

5,76 paHa; p < 0,001). PaHe xvpypLuKe KomnavKaLyje cy youeHe
kog 10,91% onepwucaHe 1 9,52% HeonepucaHe feLe, WTo Huje
CTaTUCTUYKM 3HaYajHa pa3nuka (p = 0,863). TpOLIKOBM XOCMK-
TanHor fleyerba HeonepucaHe aele 6Ky cy 3HauyajHO HUXKNK
(10.340 gyH. y nopehemy ca 54.281 guH.; p < 0,001). Pasnnka y
LieHy 6una je 3HauajHa YaK 1 y3eBLM y 063vp TPOLLIKOBe HacTa-
ne ycrnep NoHOBHe XOCNMTanM3aLyje 1 onepaTBHOT leuera
AeLie Koja Cy MHULMjanHO KOH3epBaTUBHO JleveHa (p < 0,001).
3aksbyyak HeonepaTtriBHO Tj. KOH3€PBATUBHO JieUeH€e akyTHOT
HEKOMMIMKOBAHOT aneHANUMTICA Y NMeAunjaTprjcKoj nonyna-
unju je 6e36efHo 1 edpuKacHo y nopehetby ca onepaTMBHIM
neyerbeM 1 HUje NpaheHo yyecTannjom nojaBom KoMmInKaLuja.
TpoLUKOBM HeomepaTMBHOT fleuerba y nopeherby ca onepatms-
HWM 3HaTHO CY HUXM, YaK Y3eBLUN Y 0631P 11 MOHOBHE XOCMHNTa-
nun3aumje NHNLUMjaTHO KOH3epBaTUBHO JieyeHe feLle.

KJ'by‘lHe peun: akyTHM HEKOMMJIMKOBaHW aneHaNUNTNC; KOH-
3€PBaTUBHO NeYyerbe; aHTVI6MOTVIL|,l/I; neua
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Biochemical and ultrasonographic markers in fetal
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University Clinical Center of Serbia, Clinic of Obstetrics and Gynecology, Belgrade, Serbia;
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SUMMARY

Introduction/Objective Fetal growth restriction (FGR) is associated with increased fetal and neona-
tal mortality and morbidity. The study objective was to investigate the correlation of maternal blood
biochemical markers routinely determined in the first and second trimester screening and ultrasound
fetal surveillance parameters in the prediction of fetal growth and condition in singleton pregnancies.
Methods In the first trimester we measured serum levels of beta subunit of human chorionic gonadotro-
pin (BHCG) and pregnancy-associated plasma protein A (PAPP-A). In the second trimester we measured
values of chorionic gonadotropin (HCG), alpha fetoprotein (AFP), unconjugated estriol (E3) and inhibin
A, also examined ultrasonographic biometric fetal parameters, amniotic fluid index (AFl) and Doppler
resistance indexes. FGR was defined as ultrasonographically determined fetal weight and growth pa-
rameters below the 10th percentile for the gestational age. Obtained biochemical and ultrasonographic
parameters were correlated.

Results Study included 104 singleton pregnancies. BHCG in the first trimester correlated negatively
with fetal growth in the second and third trimester, and the second trimester AFI. Increased PAPP-A
correlated positively with elevated resistance index in medial cerebral artery, lower biophysical profile
scores, and intermediate type of non-stress test. Lower values of E3 were associated with FGR. Elevated
serum AFP levels were linked to oligoamnion in the third trimester. There was no correlation of inhibin
A levels with fetal condition.

Conclusion First and second trimester biochemical markers of pregnancy (BHCG, PAPP-A, HCG, AFP and
E3) in combination with ultrasonographic biophysical parameters of fetus have predictive value for fetal

growth and development.

Keywords: pregnancy; biochemical markers; ultrasound; fetal growth restriction

INTRODUCTION

Fetal growth restriction (FGR) is a progressive
deviation from the growth curve below 10th
percentile for the particular gestational week.
The incidence of this disorder is 4-8%, in gen-
eral population of pregnant women. It is con-
sidered pathological when followed by oligo-
hydramnios - reducing the amount of amniotic
fluid [the amniotic fluid index (AFI) below the
value of 50 mm] and pathology of fetal Doppler
findings [1]. FGR is associated with increased
fetal and neonatal mortality and morbidity gen-
erally, while the greatest risk of poor perinatal
outcome in fetuses with growth restriction
is in the cases of superimposed hypertensive
disorders. Fetal hypoxemia in these pregnan-
cies is very often associated with subsequent
polycythemia, hypercapnia and neonatal aci-
dosis, lower levels of fetal glycemia, decreased
glycogen reserves, decreased concentration of
essential amino acids, increased fetal triglycer-
ide concentration due to mobilization from fat
reserves, as well as hypoinsulinemia [2].

One of the very common causes of growth
restriction is the placental factor because pla-
cental structure and function affect the trans-
port and exchange of gases and nutrients, as

well as the products of metabolism at the level
of uteroplacental circulation [3]. Ultrasound
fetal measurements and other markers pres-
ent the most common diagnostic method for
prediction and diagnosing of FGR. Another
proposed way of predicting fetal growth is pla-
cental assessment in terms of its volume and
structure. In case of an incomplete trophoblas-
tic invasion of the spiral arteries, the change
from high to low resistance flow in maternal
compartments does not happen which can
cause preeclampsia and FGR. Therefore, the
Doppler ultrasound examination is an addi-
tional useful non-invasive method for the as-
sessment of the interaction between fetal and
maternal hemodynamic compartment [4, 5].
Morphological changes in trophoblasts and
placenta also affect changes in levels of synthe-
sis and secretion of different biochemical pla-
cental markers, that are also part of screening
in pregnancy [6, 7]. Screening of the first and
second trimester of pregnancy is successfully
applied in everyday clinical practice for early
prediction and detection of fetal chromoso-
mopathies. Furthermore, recent investigations
proposed biochemical maternal screening as
useful in prediction the risk of adverse fetal
and maternal outcome. Some data imply that
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different biochemical markers could be useful for early
detection of different fetal complications including FGR
and preterm birth [8].

The aim of our study was to investigate the correlation
of maternal blood biochemical markers routinely deter-
mined in the first and second trimester screening and ul-
trasound fetal surveillance parameters in the prediction
of fetal growth and condition in singleton pregnancies.

METHODS

Healthy pregnant women who conceived naturally and had
regular pregnancy check-ups at the Clinic of Obstetrics
and Gynecology of the University Clinical Center of
Serbia, were prospectively recruited in the study, dur-
ing a three-months period (in 2018). All investigated
women signed informed consent for the study, accord-
ing to the Declaration of Helsinki. The study confirms to
the legal standards and was approved by the Clinic Ethic
Committee.

During the first pregnancy examination for every preg-
nant woman, we took detailed general medical, socio-epi-
demiological, and obstetric history (age, cigarette smoking,
method of conception, hereditary and chronic illnesses,
parity, gestational complications and outcomes of previous
pregnancies such as hypertension, diabetes and pregnancy
loss, gestational weeks of deliveries, Apgar score of previ-
ously born children). All pregnancies were dated by last
menstrual period and fetal crown-rump length measured
by the ultrasound. We also measured nuchal translucency
according to Fetal medicine Foundation and Double test
screening method.

Investigated women were regularly checked-up at least
once per trimester throughout the pregnancy at our Clinic.
They underwent regular screening for chromosomal ab-
normalities of the first and second trimester. All adverse
pregnancy outcomes (miscarriage before 20th gestational
week) were noted and those women were excluded from
the study. Moreover, exclusion criteria for this study also
included confirmed fetal genetic disorders and malforma-
tions, as well as severe chronic diseases of the mother that
could influence pregnancy course and outcome: chronic
hypertension, systemic lupus erythematosus, chronic kidney
diseases, type 1 diabetes mellitus, disorders of thyroid gland.

On every examination we measured height and weight
of pregnant women, and calculated their Body Mass Index
(BMI), made clinical examination, took a detailed labora-
tory analysis. Moreover, in the first trimester at the time
for mandatory Double test screening (11-14 gestational
weeks) we determined levels of beta subunit of human
chorionic gonadotropin (BHCG) and pregnancy-associated
plasma protein A (PAPP-A). In the second trimester at the
time of Triple test screening (16-19 gestational weeks), val-
ues of chorionic gonadotropin, (HCG), alpha fetoprotein
(AFP) and unconjugated estriol (E3) were measured. In
the case of indication for more detailed screening test we
also performed Quadriple (Q) test, and measured values
of inhibin A.

‘ DOI: https://doi.org/10.2298/SARH221104123K
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For the purpose of biochemical analyses, we used 10
milliliters of maternal blood, and it was drawn by veni-
puncture into nonheparinized tubes, for centrifuge process
lasting 15 minutes. For results interpretation we used a
reference software program SsdwLab 5 and a BRAHMS
KRYPTOR analyzer, applying fluorocytometric immuno-
assay method. The measured serum concentrations (IU/L)
of biochemical markers were converted into multiples of
median (MoM) and adjusted for appropriate gestational
week. We registered different categories of values from ex-
tremely low values below 0.5 MoMs and extremely high
values above 2 MoMs. A value of 1 MoM represents the
middle of the distribution. It is suggested that PAPP-A,
BHCG and E3 should not be below 0.5 MoM while AFP
should not be over 2 MoM to avoid adverse perinatal out-
comes [9].

Fetal condition monitoring included antenatal ultra-
sound examinations in the period of combined screening
of the first and biochemical screening in the second tri-
mester, then control examinations every 4 to 6 weeks (at
least once in each trimester). All gestational complications
(gestational diabetes, hypertension, bleeding, contractions,
premature membrane rupture, etc.) were regularly noted.
In case of gestational complications, surveillance param-
eters were assessed according to the protocols for monitor-
ing of high-risk pregnancies [10, 11].

In the first trimester ultrasound biometrics implied the
crown rump length for the precise pregnancy dating, also
measured nuchal translucency, while in later pregnancy
we performed complete fetal biometry to see if there are
the sings of growth restriction. We monitored the fetal
biophysical profile (BFP) from the 28th week of gestation.
Each ultrasound parameter was evaluated with grade from
0 to 2 - respiratory movements of the fetus, fetal move-
ments with registration of flexion and extension, fetal tone,
amount of amniotic fluid (by measuring AFI) or the largest
pocket of amniotic fluid (below 2 and over 2).

The pathological finding of fetal BFP was set according
to current standards 6 and below, while values of 8 were
considered as good fetal condition [12]. Interpretation of
the cardiotographic monitoring [non-stress test — (NST)]
was performed according to the International Federation
of Gynecology and Obstetrics criteria and divided into
normal, intermediate and pathological record [13]. Normal
NST means that the baseline is form 110-150 beats per
minute, reactivity with adequate accelerations (at least
two) for 30 minutes of monitoring, and changes in basal
frequency with 5 up to 25 per minute. Intermediate NST
record means basal frequency from 100 to 110, or from
150 to 170 beats per minute, with saltatory (over 25 beats)
or silent (5 and under 5 beats per minute) type of oscil-
lations. Pathological record means- basal frequency is
around 150-170/min with reduced variability where the
silent type of oscillations is registered or the sinusoidal
type of variability.

Further ultrasound examination included measuring
the resistance index in the umbilical artery (RiAu) and
in middle cerebral artery (RiCm). The normal finding of
the RiAu is 0.55-0.65, and in the RiCm 0.75-0.85 [14, 15].

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):197-203
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Table 1. Ultrasound parameters of fetal monitoring

. Number of Percent Pearson’s x? pvalues
fetuses (%) test
< 5th percentile 1 1
5th to 10th percentile 7 6.7
Fetal growth Il trimester 10th to 50th percentile 80 76.9 161.139 0.001
50th to 90th percentile 13 12.5
> 90th percentile 0 0
< 5th percentile 1 1
5th to 10th percentile 16 154
Fetal growth Il trimester 10th to 50th percentile 69 66.3 159.400 0.001
50th to 90th percentile 13 12.5
> 90th percentile 1 1
< 5th percentile 2 1.9
_ L . 5th to 10th percentile 17 16.3
Amniotic fluid index (AFI) Il trimester - 140.782 0.001
10th to 50th percentile 76 73.1
50th to 90th percentile 6 5.8
< 5th percentile 6.7
5th to 10th percentile 25 24
Amniotic fluid index (AFI) lll trimester 10th to 50th percentile 63 60.6 133.000 0.001
50th to 90th percentile 4 3.8
> 90th percentile 1 1
. . . . pathological 22 21.2
Umbilical artery resistance index (RiAu) 31.360 0.001
normal 78 75
Middle cerebral artery resistance index | pathological 5 438
(RiCm) ’ normal ’ 95 91.3 81.000 0001
4 2 1.9
X X X 6 15 14.4
Biophysical profile (BFP) 7 ] ] 178.160 0.001
8 82 78.8
normal 81 77.9
Non-stress test (NST) intermediate 13 12.5 108.510 0.001
pathological 4 3.8

Fetal growth Il trimester-normal growth for gestational age 50th percentile, extreme values —fetal growth restriction — below the 10th percentile,
acceleration growth above the 90th percentile; amniotic fluid index — pathological below the 5 cm - oligohydramnion, above the 25 cm polihydramnion;
biophysical profile - normal 8, pathological below 8; RiAu index — normal range from 0.55 to 0.65 (approximetly 50th percentile the in the third trimester)
above the 0.65 - pathological; RiCm-normal range from 0.75 to 0.85 in the third trimester, above the 0.85 or under the 0.75 - pathological; non-stress test
- classification of non-stress test according to the International Federation of Gynecology and Obstetrics recommendations

Pathological findings in Doppler sonography were in-
creased resistance in the umbilical artery (more then 0.65
measured in the resistance index of the umbilical artery)
and reduced resistance in the medial cerebral artery (below
the 0.75, called the “brain sparing phenomenon”) [14, 15].
After the 28th gestational week the AFI was determined
to assess the sufficiency of amniotic fluid quantity. We
measured the amount of amniotic fluid in the second and
third trimesters by the classic way, by measuring all four
quadrants of amniotic fluid. We checked the values also
by measuring the deepest vertical fluid pocket. Based on
the sum of the values, we obtained AFI for that gestational
age. We compared the obtained values with the percentiles
of the amount of amniotic fluid through nomogram tables.

If AFI was below 5 cm oligohydramnios were diag-
nosed, while AFI greater than 25 indicated polyhydram-
nios (above the nighty percentile) [16].

For the purpose of this study, we considered fetal growth
as the main parameter in prenatal assessment of fetal con-
dition. Fetal growth is obtained by computer generation
of measured values of ultrasound biometry - biparietal

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):197-203

diameter, head circumference, abdominal circumference
and femur length. The individual parameters measured by
ultrasound measurements together provide information on
whether the size of the fetus corresponds to the given ges-
tational age or whether there is restriction or acceleration
of fetal growth. We also used percentiles of fetal growth in
the nomogram tables.

FGR was defined as ultrasonographically-determined
fetal weight and growth parameters below 10th percentile
of those expected for the gestational age. Finally, upon
birth, study authors noted the birth-weight and Apgar
score of the child, as well as the gestational week (GW) of
delivery (prematurity was considered if delivery occurred
before the 37th gestational weeks).

Data were analyzed using methods of descriptive (num-
ber, percent, mean, standard deviation) and analytical
statistics and applying the SPSS Statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA). The strength
of correlation of maternal blood biochemical markers
and ultrasound fetal surveillance parameters in the pre-
diction of fetal condition, was assessed using Spearman’s
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Table 2. Correlation of fetal biometry, fetoplacental circulation and oxygenation with the maternal biochemical markers of first trimester screening

DT DT
DT DT .
Parameters HCG HCG DT PAPPA category NT i
(MoM) category PAPPA MoM o M E s trimester)
of MoM values MoM
. P -0.228 -0.214 0.044 0.099 0.120
Fetal growth Il trimester
p value 0.025 0.035 0.668 0.335 0.239
X o) -0.212 -0.170 0.139 0.130 0.086
Fetal growth Il trimester
p value 0.037 0.096 0.177 0.205 0.402
L . i P -0.280 -0.249 -0.016 -0.002 0.130
Amniotic fluid index Il trimester
p value 0.006 0.014 0.880 0.985 0.202
e o . P -0.082 -0.092 0.144 0.057 0.005
Amniotic fluid index Ill trimester
p value 0.425 0.371 0.162 0.582 0.964
. . . . o) -0.156 -0.155 0.147 0.102 -0.154
Umbilical artery resistance index (RiAu)
p value 0.126 0.130 0.152 0.325 0.130
X . . . o) -0.146 -0.158 0.332 0.272 0.007
Middle cerebral artery resistance index (RiCm)
p value 0.154 0.122 0.001 0.007 0.946
. . X P -0.051 -0.027 -0.243 -0.127 -0.033
Biophysical profile (BFP)
p value 0.622 0.792 0.017 0.219 0.747
P -0.004 -0.107 -0.310 -0.224 0.178
Non-stress test
p value 0.970 0.303 0.002 0.030 0.082

DT - Double test; HCG — human chorionic gonadotropin; PAPPA — plasma protein A, NT - fetal nuchal translucency in the first trimester,

MoM - multiple of median, p - Spearman’s rho correlation coefficient

Table 3. Correlations of fetal biometry, fetoplacental circulation and oxygenation with the maternal biochemical markers of second trimester

biochemical screening

T Qr Qr Qr Qr
Parameters T&H,\CAG AFPTI\-I/-I M E3 HCG AFP E3 Inhibin A
© ° MoM MoM MoM MoM MoM
. p -0.333 -0.141 -0.164 -0.258 0.258 -0.775 -0.775
Fetal growth Il trimester
p value 0.152 0.565 0.516 0.742 0.742 0.225 0.225
X o) -0.184 -0.005 0.526 -0.632 -0.316 -0.316 -0.632
Fetal growth Il trimester
p value 0.451 0.984 0.025 0.368 0.684 0.684 0.368
L L i P 0.032 -0.278 -0.116 0.447 0.894 -0.894 -0.447
Amniotic fluid index Il trimester
p value 0.894 0.250 0.647 0.553 0.106 0.106 0.553
L . P 0.083 -0.522 0.232 -0.775 -0.775 0.258 -0.258
Amniotic fluid index Il trimester
p value 0.735 0.026 0.354 0.225 0.225 0.742 0.742
- . X o) -0.290 -0.012 0.012
Umbilical artery resistance index
p value 0.229 0.962 0.962 . . . .
i . X P -0.105 0.136 0.205 -0.894 -0.447 0.007 -0.894
Middle cerebral artery resistance index
p value 0.667 0.590 0.416 0.106 0.553 0.946 0.106
. . X P 0.017 -0.417 0.011 -0.632 -0.316 -0.316 -0.632
Biophysical profile
p value 0.944 0.085 0.965 0.368 0.684 0.684 0.368
p -0.051 0.173 0.124 0.894 0.447 0.007 0.894
Non-stress test
p value 0.835 0.492 0.624 0.106 0.553 0.946 0.106

TT - triple test; HCG — human chorionic gonadotropin; AFP - alpha fetoprotein; E3 - estriol; Q - quadriple test; MoM — multiple of medians;

p - Spearman’s rho correlation coefficient

rho correlation coefficient. In this study, Pearson’s x> was
applied in order to assess the significance of the differ-
ence in the ultrasound indicators of the fetal condition.
Statistically significant differences were considered below
0.05 (p < 0.05).

Consent was obtained from all patients for all proce-
dures as well as the study.

RESULTS

Study included 104 pregnant women with average age
of 30.54 * 4.93 years. Majority of examined fetuses had
an appropriate level of growth and development (10-90

‘ DOI: https://doi.org/10.2298/SARH221104123K

percentiles) assessed by ultrasound during the second and
third trimesters of pregnancy. In the second trimester of
pregnancy, amount of amniotic fluid below 10th percentile
had 18.2% of fetuses, and in the third trimester 30.7% of
fetuses (Table 1).

In the third trimester, most fetuses had a biophysical
profile value 8, 15 fetuses had BFP 6, two fetuses rated BFP
4 (Table 1). Besides the more frequent (21.2%) pathological
RiAu, other evaluated Doppler parameters were normal in
most fetuses in the third trimester of pregnancy (Table 1).

Table 2 shows the results of correlations of fetal biom-
etry, fetoplacental circulation and oxygenation with the
maternal blood biochemical markers of first trimester
screening (BHCG and PAPP-A) during the Double test.
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Values of BHCG in the I trimester correlated negatively
with fetal growth during the II and III trimesters as well as
the amount of amniotic fluid in the II trimester. In fetuses
whose mothers had elevated PHCG levels in the first tri-
mester, intrauterine FGR was more frequently registered
in the second and third trimesters. A significant correla-
tion was observed between PAPP-A values, RiCm values
and NST in our study. We registered different categories
of values from extremely low values below 0.5 MoMs and
extremely high values above 2 MoMs. When PAPP-A was
above the reference range in the first trimester, over the
2 MoMs, the RiCm was more frequently elevated, fetuses
had lower biophysical profile scores, which was often fol-
lowed by some kind of pathological findings on the NST.

Results in Table 3 show correlations of fetal biometry,
fetoplacental circulation, and oxygenation with the bio-
chemical markers of second trimester biochemical screen-
ing. Elevated E3 values in the second trimester correlated
positively with fetal growth in the second trimester of
pregnancy, i.e., lower values of unconjugated estriol cor-
related with intrauterine FGR. Elevated serum AFP levels
in the second trimester correlated with the lower values
of AFI in the third trimester of pregnancy. Regarding fetal
oxygenation and circulation parameters, no correlations
were observed with Triple and Q test screening parameters.

DISCUSSION

In this study we found the negative correlation of BHCG
values of the I trimester with fetal growth of the IT and IIT
trimesters as well as the amount of amniotic fluid in the
II trimester. In fetuses whose mothers had elevated BHCG
levels in the first trimester, intrauterine FGR was more
frequently registered in the second and third trimesters as
well as AFI below 50th percentile in the second trimester of
pregnancy. In some literature data BHCG values over 90th
percentile was linked to fetal growth disturbance [17]. In
other large studies BHCG values of I trimester below 5th
percentile was correlated with growth restriction below
10th percentile [18]. According to some data PHCG val-
ues above 4.0 MoM were associated with low birth weight
and hypertensive disorders in 22.5% of pregnant women.
BHCG values, over 10 MoM were found in 92% of cases
with adverse perinatal outcomes in terms of severe FGR
and neonatal complications, placental abruption as well
as severe hypertensive disorders [19]. Authors reported
an association of elevated second-trimester HCG values
with growth restriction, which we did not establish [20].
In our study we did not confirm the connection between
values of PAPP-A and fetal growth and AFI. Contrary, some
authors found a significant degree of association between
low PAPP-A values and the risk of intrauterine FGR in as
many as 73% of pregnancies that ended before 37 weeks of
gestation and in 46% of term pregnancy terminations [21].
According to literature data, the value of PAPP-A below
5th percentile for gestational age is significantly correlated
with premature birth and intrauterine fetal death. In studies
assessing a combination and interaction of several factors,
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including PHCG values as well as parity, age, smoking and
increased BMI it was shown that measuring values before
and after the 13th week of gestation during pregnancy
screening gives similar results in prediction of pregnan-
cy outcome [22]. On the other hand, in our study when
PAPP-A was above the referral range in the first trimester,
the RiCm was more frequently elevated, end-diastolic block
occurred, children had lower biophysical profile scores, and
the NST was more often of the intermediate type. Recent
research has mainly found that the first trimester biophysi-
cal markers such as uterine artery Doppler could be used in
combination with biochemical markers for the prediction of
perinatal outcome. On the other hand, other studies found
that faulty parameters of flow through umbilical and cere-
bral circulation between 35th and 37th weeks may imply on
FGR, preeclampsia, and fetal hypoxia, all as a consequence
inadequate placentation [23]. When biochemical markers
with changes in hemodynamics were analyzed, extremely
decreased PAPP-A values below the third percentile were
registered in pregnant women with increased systolic-
diastolic ratio in the umbilical artery, end-diastolic block
and diastolic flow reversal [24]. In previous investigations
low values of PAPP-A around 0.45 MoM are reported in
correlation with FGR, and usually in such cases elevated
AFP is registered in the second trimester, which is usually
explained by the presence of a placenta of smaller dimen-
sions and its morphological damage [25]. Adequate secre-
tion of all placental markers is affected by the invasion and
structure of trophoblast while compromising trophoblast
circulation causes the change in the concentration of these
markers. For these reasons, in the case of placental hypo
perfusion, PAPPA levels are reduced, resulting in intrauter-
ine FGR [25].

In our study elevated E3 values in the second trimes-
ter correlated positively with fetal growth in the second
trimester of pregnancy;, i.e., lower values of unconjugated
estriol were linked to growth restriction. According to data
from the literature, E3 values are reduced in both intra-
uterine FGR and in pregnancies with reduced amniotic
fluid [26].

Furthermore, our results show that elevated serum AFP
levels in the second trimester are associated with oligohy-
dramnios in the third trimester of pregnancy. The data of
our study regarding the second trimester markers partially
agree with the results of research by other authors, which
is that AFP values over 2 MoM were correlated with oli-
gohydramnios, for which we found an association in the
third trimester of pregnancy, as well as the correlation of
lower values of unconjugated estriol with fetal growth. In
a large study of over 60,000 singleton pregnancies, where
the Triple test was routinely performed, elevated AFP val-
ues above 2.5 MoM were found to be closely associated
with gestational hypertension, miscarriage, preterm birth,
intrauterine growth restriction, oligohydramnios and pla-
cental abruption [27]. Low AFP values below 0.25 MoM
have been associated in the literature with more frequent
intrauterine fetal death [28].

Regarding fetal oxygenation and circulation param-
eters, no correlations were observed with Triple and Q test
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screening parameters in this study. Studies by other authors
generally report lower first-trimester marker values in fe-
tuses with FGR. In our study, in the overall sample, elevated
marker values correlated with growth restriction, which we
can conclude that fetuses with FGR also had normal marker
values, i.e. and fetuses with elevated markers may have an
orderly fetal growth trend by weeks of gestation. Data from
a large meta-analysis that included 91 studies showed that
placental function markers are isolated and insufficient to
anticipate fetal and neonatal birth conditions, and that a
combined antepartum approach assessing separately or
jointly a number of biochemical markers should be included
to get a better prediction of pregnancy outcome [29, 30].

CONCLUSION

Maternal blood biochemical markers routinely deter-
mined in the first and second trimester screening (BHCG,
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chromosomal abnormalities, correlate well with ultra-
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complications and good predictors of adverse outcomes
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Buoxemujcku U yntpacoHorpadcku mapkepu y Hagsopy detyca

Hywnua KoumjaHunh-benosuh, Jenena Jotnuh, Cnasuua Akiuam
YHVBep3UTeTCKM KNMHNYKKM LeHTap Cpbuje, KnnHnka 3a ruHekonorujy v akyiwepctso, beorpag, Cpbuja;

YHuBep3uTeT y beorpagy, MeauuuHckm dakyntet, beorpag, Cpbuja

CAMETAK

YBopa/Llum 3acToj y pacTy niofa je nosesaH ca nosehaHum
beTanHUM 1 HEOHaTaTHMM MOPTANINTETOM 1 MOPOVANTETOM.
Linrb cTynuje je 6vo pa ce ncnuta Kopenauuja 61MoxemMujckimx
MapKepa 13 KpBY MajKe Koju ce PyTUHCKN KOPUCTE Y CKPUHUHFY
NPBOT U fpyror TpUuMecTpa TpyAHohe 1 ynTpacoHorpadCckmx
napameTapa deTanHor Hag3opa y npeavKuujy GpeTanHor pacta
U CTakba Yy jefHonnogHUM TpyaHohama.

MeToge Y npBoM TPMECTPY MEPUIIN CMO CEPYMCKeE HIBOE 6eTa
cybjeanHuLe XyMaHOT XOpPYOHCKOT roHagoTponuHa (BHCG) n
npoTerHa nnasme nose3aHor ca TpyaHohom (PAPP-A). Y npy-
rom Tpumectpy Mepunun cmo HCG, anda peto-npotenH (AFP),
HeKOHjyroBaHu ectpuon (E3) 1 nHxmubvH A v npoueHunu yn-
TpacoHorpadcke buometpmjcke GeTanHe napamerpe, HLEKC
AMHMOHCKe TeYHOCTM 1 Jonnep NHAEKCe pe3ncTeHumje. 3acToj
Yy pacTty nnopa je AeprHMCaH Kao pecTprKLumja pacta detyca
UCMOA feceTor nepLeHTUna 3a JaTy rectaunjcky fob. obu-
jeHV 6MOXEMMjCKI 1 YNTPacOHOTPadCKM MapameTpy Cy 3aTUM
KopenucaHu.
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Pesyntatu Cryauja je obyxsatvina 104 TpynHuLEe ca jefHOMIOA-
Hom TpyaHohom. BpeaHocTtn BHCG y NnpBOM TPUMECTPY Cy UMa-
ne HeraTMBHY KopenaLmjy ca pacTom GpeTyca TOKOM ApYror v
Tpeher TPMMeCTPa, Kao 1 ca MHAEKCOM aMHVOHCKE TeYHOCTH
y Apyrom Tpumectpy. lMosehaHa BpeaHocT PAPP-A No3nTUBHO
je Kopenvpana ca NOBULLIEHNM NHAEKCOM pe3ncTeHLje y Me-
AVjanHoj LepebpanHoj apTepuju, HUXUM pesyntatuma 6uodu-
314Kor Npoduna 1 HOH-CTPeC TECTOM HTEPMeAVjapHOT TUNa.
Hwuxe BpegHocTu E3 6une cy noBesaHe ca pecTprKLmjom pacta
deTtyca. MosuweHn HUBoW AFPy cepymy 61nu Cy noBesaHu ca
0NroaMH1oOHOM y Tpehem TpumecTpy TpyaHohe. Huje nocto-
jana kopenauwja MHXM6VHA A ca GpeTaiHM CTakbeM.
3aKrpyyak brioxemmnjckn MapKkepu NpBor 1 Apyror TpUMecTpa
TpyaHohe (BHCG, PAPP-A, HCG, AFP v E3) y koMbUHaLmju ca yn-
TpacoHorpadckm 61uodr3MyKMM napameTprma Gpetyca uMajy
npeauKTUBHY BPEAHOCT 3a MPOLIeHy pacTa 1 pa3Boja deTyca.

KmbyuHe peun: TpyaHoha; 61oxemMujcku MapKepy; ynTpasByk;
VIHTpayTepyCHM 3aCToj pacTa
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SUMMARY

Introduction/Objective Ocular trauma is a globally important cause of visual impairment.

The aim of our study was to analyses demographic, epidemiological, and clinical characteristics of blunt
ocular trauma.

Methods The retrospective study enrolled patients with blunt ocular trauma, hospitalized at the Eye
Clinic, University Clinical Centre of Serbia in Belgrade during a four-year period (2018-2022). Demographic
characteristics, mechanism of injury, best corrected visual acuity on admission and discharge and injured
eye structure were analyzed.

Results Out of 283 patients, the majority (n = 233, 82%) were men. People aged 61 and over (n = 82,
29%) were at greatest risk for blunt ocular trauma. Injuries from splitting wood (n = 78, 28%) and vari-
ous blunt tools and objects (n = 70, 25%) were the most common mechanism in the entire study group,
both in men and in women. Visual acuity on admission was better than 0.6 in 147 (52%) patients and at
discharge in 185 (65%). The most common eye structure affected are pathological findings in anterior
chamber (n = 160, 56%), which are mainly related to hyphemia.

Conclusion Present study showed that blunt ocular trauma affects all age groups, but most often elderly
and children. Men are injured more often than women. Splitting wood and manipulating blunt tools and
objects are activities with the highest risk of blunt ocular trauma.

Keywords: blunt trauma; Serbia; epidemiology; injury
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INTRODUCTION

Ocular trauma is a globally important cause
of visual impairment. According to estimates,
traumatic eye injury is the cause of 1.6 million
cases of blindness and 19 million cases of mon-
ocular blindness worldwide [1, 2]. According to
the reports of the World Health Organization,
every year there are about 55 million cases
of eye trauma in the world [3], therefore eye
trauma is a considerable public health issue. It
can seriously limit patient’s social and working
abilities [4]. When it comes to eye trauma in
the pediatric population, it represents a spe-
cific problem, in terms of rehabilitation, greater
emotional stress for the child and parents, and
the possibility of amblyopia [5, 6]. Rates of
ocular trauma are higher in young adults, spe-
cifically ages 5-25, and in people over the age
of 70. Additionally, men are at greater risk of
ocular injuries [2, 3]. However, it is estimated
that around 90% of eye trauma is relatively pre-
ventable, especially in children [7].

According to widely accepted Birmingham
Eye Trauma Terminology system, all eye inju-
ries can be divided into closed and open globe
injuries, depending on presence of a full thick-
ness wound [8]. Open globe injuries refer to
rupture, laceration, penetrating, intraocular
foreign body and perforating injury, while

closed globe injuries are lamellar laceration
and contusion. In some cases, wounds are
of a mixed nature. Blunt ocular trauma can
cause either open (rupture) or closed globe
injury (contusion and lamellar laceration).
Standardized classifying of eye injuries is re-
quired for documentation and determination
of the extent of injury [9].

The aim of our study was to analyses demo-
graphic, epidemiological, and clinical charac-
teristics of blunt ocular trauma patients who
were hospitalized at the Clinic for Eye Diseases
of the University Clinical Centre in Belgrade.
These researches are useful in recognizing risk
factors and prognosis, thereby improving pre-
ventive and management strategies.

METHODS

This retrospective study was conducted at the
Clinic for Eye Diseases, University Clinical
Centre of Serbia in Belgrade. Analyzed pa-
tients were hospitalized at the Department
of Eye Traumatology and the Department
of Children’s Diseases at the Clinic for Eye
Diseases in the period from December 2018
to May 2022. Patients data has been obtained
from medical records — medical history and
the database of the Heliant software (Heliant,
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Belgrade, Serbia). The collected data included sex, age,
diagnosis, mechanism of injury, eye structure affected by
the injury, as well as the method of treatment and the cor-
relation of all these parameters.

Patients were divided according to sex and into groups
according to age (under 18, 18-39, 40-60, and 61 and old-
er). In correlation with these groups, a division was made
according to the mechanism of injury as follows: injuries
while chopping woods, injury with different blunt tools and
objects, fall injury, injury by a projectile, sport injuries, as-
saults, explosions, traffic injury and injury resulting from
an unknown cause. For each cause of injury, the affected
structures of the eye (eyelid, conjunctiva, cornea, anterior
chamber, iris, lens, vitreous body and retina) were analyzed.
The best-corrected visual acuity (BCVA), obtained with
Snellen charts, was also analyzed at admission and discharge,
and then divided into three groups: below 0.1, 0.1-0.5 and
0.6-1.0. In relation to the applied therapy, all patients were
divided into two groups: patients who received conservative
therapy, and patients who were treated surgically.

This study was conducted according to the tenets of
Helsinki Declaration and approved by the Hospital’s
Committee on Ethics.

Statistical analysis

The description of the categorical variables was per-
formed by using an absolute and relative number in the
form n (%). Comparisons were made using the x* test and
Student’s t-test. Continuous variables are displayed as mean
value and standard deviation and were compared using
the Mann-Whitney test (with the assessment of the distri-
bution normality). The result was considered statistically
significant for the level of significance from 0.05. Statistical
analysis was performed using Microsoft Excel (Microsoft
Corporation, Redmond, WA, USA) 2010 software.

RESULTS

Our retrospective study consisted of 283 patients with
blunt eye trauma, including contusions, lamellar lacera-
tions and globe ruptures. There were 233 males (82%),
and 50 females (18%), with male to female ratio of 4.7:1.
In all age study groups, males represented the majority.
The majority of the study population (n = 82, 29%) was
older than 61 years, while 76 (27%) patients were younger
than 18 years. In the group between 18 and 39 years was
75 (26%) patients, and 50 of them (18%) were between 40
and 60 years. The youngest patient was 1 year old, and the
oldest was 87, with average age 40.32 + 23.89. In the female
population, injuries occurred most commonly at the age
over 61 years (n = 23, 46%), followed by females younger
than 18 years (n = 17, 34%). In each of the remaining
groups, there were five cases (10%) of women, i.e., in the
groups between 18 and 39 years old and between 40 and
60 years old. In the male population, different results were
obtained compared to the female population. Seventy cases
(30%) of all injured men were in the age group between
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Figure 2. Mechanism of injury in females

18 and 39 years, while 59 cases (25%) were younger than
18 years. In addition, 59 (25%) of all injured men were
older than 61 years, while 45 (20%) of men were in the
40-60 age group.

In our sample, patients were most often injured when
splitting wood (n = 78, 28%). The second most com-
mon cause is injuries with various blunt tools and objects
(n =70, 25%), followed by sport injuries (n = 42, 15%),
assaults (n = 26, 9%), projectile injuries (n = 21, 7%), fall
injuries (n = 15, 5%), unknown cause of injury (n = 15,
5%), explosions (n = 12, 4%) and traffic injuries (n = 4,
2%). The first and second most common mechanism of
injury in men and women were the same as in the entire
examined population. Third in order are sports injuries in
men (n = 39, 17%), while in women it is projectile injuries
(n =38, 16%). The fourth most common cause in both men
and women was assault (n = 20, 9% and n = 6, 12%, re-
spectively). Patients injured in traffic are all males. Detailed
analysis regarding the mechanism of injury in males and
females are shown in Figures 1 and 2. In the group up to
18 years of age, the most common cause of injuries was
sport (n = 20, 26%), while injuries caused by various tools
and objects were the most common cause in the popula-
tion between 18 and 39 years (n = 24, 32%), as well as in
the population aged 40-60 (n = 15, 30%). Chopping wood
was the most common mechanism of injury among people
over 61 years old (n = 45, 55%). Detailed analysis regard-
ing the mechanism of injury in all age study groups are
shown in Table 1.

www.srpskiarhiv.rs ‘




206

Table 1. Mechanism of injury in all age study groups

. Age
M_echanlsm of pr—
Injury Under 18 18-39 40-60 ol
Wood 10(13%) | 10(13%) | 13(26%) | 45 (55%)
SL“ d“;;.’:c'is 18 (24%) | 24(32%) | 15(30%) | 13 (16%)
Sport 20 (26%) | 16 (21%) 5(10%) 1 (1%)
Assaults 5(7%) 11 (15%) 4 (8%) 6 (7%)
Projectile 11 (14%) 4 (5%) 1(2%) 5 (6%)
Fall 4 (5%) 1(2%) 3 (6%) 7 (9%)
Unknown cause 2 (3%) 4 (5%) 6 (12%) 3 (4%)
Explosions 5(7%) 3 (4%) 2 (4%) 2(2%)
Traffic 1(1%) 2 (3%) 1(2%) 0 (0%)
Total 76 (100%) | 75 (100%) | 50 (100%) | 82 (100%)

Visual acuity on admission was better than 0.6 in 147
(52%) patients, while in 106 (37%) of them it was worse
than 0.1 while 30 (11%) patients had visual acuity between
0.1 and 0.5. At discharge, BCVA was better than 0.6 in 185
(65%), worse than 0.1 in 63 (22%) and between 0.1 and 0.5
in 35 (12%) patients.

In the vast majority of the study population (n = 197,
70%) conservative treatment was the treatment method.
In total, 86 cases (30%) required surgery, most of whom
were older than 61 years (n = 47, 55%).

Regarding the structure of the injured eye, the most
prevalent are the pathological findings in the anterior
chamber (n = 160, 56%). These mostly included hyphemia,
however cells, proteins and vitreous were also seen in some
patients. The second most common site of injury was the
conjunctiva (n = 147, 52%) involving hyperemia, suffusion
and lacerations, followed by the corneal erosions, edema
and lacerations (n = 123, 43%). Retinal edema, hemor-
rhages, tears or detachments were observed in 121 (43%)
patients. Eyelids were also often injured (n = 113, 40%).
Lens injuries, including traumatic cataract, subluxation
and luxation were present in 85 (30%) patients. Partial or
total vitreous hemorrhages were found in 64 (23%) pa-
tients, and the iris was the least injured (n = 46, 16%). Nine
(3%) globe ruptures were observed.

DISCUSSION

Ocular trauma in general, is one of the leading preventable
causes of monocular blindness worldwide [8]. According to
many previous studies, blunt ocular trauma accounts for the
majority of all ocular traumas, so the analysis of this type
of trauma by itself could be very useful [3, 4, 6, 9, 10, 11].
To our knowledge, this is one of the first studies that ex-
amines the epidemiology of hospitalized blunt eye trauma
in the Serbian population. Our study provides insight into
the epidemiology of eye trauma in hospitalized patients in
Serbia and supports findings that eye trauma is a significant
cause of vision loss in our population.

Our study showed that men are at, approximately four
times greater risk of blunt ocular trauma compared to
women. This is consistent with most others studies [3-13]

‘ DOI: https://doi.org/10.2298/SARH220929024K
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with the link believed to be due to occupational hazards,
more frequent involvement in assaults, alcohol use, and
high-risk driving activities [8, 11, 12, 13]. In this study, all
patients injured in traffic accidents were male. Our study,
as well as previous studies involving only pediatric popula-
tions, reported a male predilection for ocular trauma in
children. This can be related to more aggressive games
in boys than in girls [5, 6]. One study that included only
patients older than 70 years, with globe rupture due to a
fall, showed a predominance of women [2]. Although our
study observed a male predilection in all age groups and
across all mechanisms of injury, the mentioned study sug-
gests that women may be at greater risk of ocular trauma
in some specific circumstances [2].

Regarding the age distribution, the majority of our study
group consisted of patients older than 61 years. These data
are in contrast to the results observed in most other stud-
ies, where the highest rates of ocular trauma are usually
found in children or younger adults [3, 9, 11-14]. This
difference may be due to different demographic charac-
teristics of various countries and nations. Additionally,
the ranges of age groups were not the same in all stud-
ies, so they are more difficult to compare. However, one
research conducted in Spain noted the highest incidence
of eye trauma in people over 65 years of age, as well as a
much stronger association with older age in female group,
all of which is consistent with our results [15]. Most of our
male patients were in the group between 18 and 39 years,
followed by men younger than 18 years, which is consistent
with previous studies [12, 16].

In our study, patients were most often injured when
chopping woods and with various tools and objects. These
two mechanisms of injury together were found in nearly
half of the entire study population. Also, in men and women
separately, these two were the most common causal mecha-
nisms. In some studies, it was found that wooden objects are
the most common cause of eye trauma [3, 16, 17], while in
others, blunt object injuries were the most common [9, 13,
14]. This is in agreement with results obtained in this study.
Additionally, another Serbian research from 2010 reported
wood as the most prevalent causal mechanism in all eye in-
juries [18]. Therefore, over the years, this tendency remains
the same in our nation, according to the present study. We
found that sport is the most common cause of injury in
pediatric population, which is in agreement with previous
studies [19, 20]. Contrary to our results, Shah and Shah [5]
as well as Choovuthayakorn et al. [17] reported that children
are at the highest risk of being injured by wooden objects or
stones. Still, our second most common causal mechanism in
children were blunt tools and objects which includes stone
objects as well. Wooden objects were the most common
cause of eye trauma in people over 60 years old according to
a study from Thailand, which is the same as in our research
[17]. Assaults are not insignificant, considering that they
were the fourth causal mechanism in entire study group, as
well as in both men and women. The same, increasing trend
in assaults is also found in other studies [4, 9].

Patients with BCVA greater than 0.6 at admission
comprised more than half (52%) of our study group. At
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discharge, an even higher percentage (65%) of patient
had a visual acuity greater than 0.6. Severe visual impair-
ment (BCVA less than 0.1) was noted in 37% of our pa-
tients at admission, while at discharge that number was
22%. Similar results were obtained in other studies [3, 5].
However, some researchers have found worse visual prog-
nosis after eye trauma, comparing to our findings [21, 22].

Data found in the literature on the structure of the eye
affected by trauma are controversial. Pathological find-
ings in the anterior chamber, related mainly to hyphemia,
were the most frequently observed in this study. One study
that included only closed globe injuries also reported hy-
phemia as the most common anterior segment presenta-
tion [23]. However, another study involving blunt ocular
trauma exclusively in pediatric population, gave differ-
ent results, as hyphemia was not that common [5]. In our
patients, the conjunctiva, cornea, retina, and eyelids are
often damaged. Two studies, one from Oman [13] and the
other from Jordan [4], described similar but not exactly
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CONCLUSION

The current study showed that blunt ocular trauma affects
all age groups, but most often the elderly and children. Men
are injured more often than women. Splitting wood and
manipulating blunt tools and objects are activities with the
highest risk of blunt ocular trauma. Further studies are de-
sired to better understand the epidemiology and nature of
these injuries. Attention should also be focused on educating
people about safety measures to prevent blunt ocular trauma.
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Ennaemuonoruja Tyne Tpayme oKa y TepLujapHOM 34paBCTBEHOM LieHTpyY Y Cpbuju —

YeTBOPOroAMILKbA PETPOCNEKTUBHA CTyAM]a

Wrop Kosauesnh'?, MnageH buna', JeneHa Mupkosuh', UBaH Muwuh', JeneHa Bacunmjeuh'?
'YHVBEP3UTETCKM KNMHUYKM LieHTap Cpbuje, KnnHnka 3a ouHe 6onectu, beorpag, Cpbuja;

2Ynneepautet y beorpaay, MegnunHcku akyntert, beorpag, Cpbuja

CAMXETAK

YBopa/Linm MoBpefe oka npeAcTaBsbajy BaxaH y3pok owwTehe-
tba BIAA Ha r1106aNIHOM HUBOY.

Linmb Halwe cTyauje 610 je fa aHanv3mpamo aemorpadcke, enu-
[EeMVONOLLKE 1 KNIMHUYKE KapaKTepuUCTUKe Tynmx noBpeaa okKa.
MeTtope CnpoBefieHa je peTpocneKTUBHa CTyAVja Koja je yKIby-
yuna nauujeHTe ca Tynom NoBpefoM OKa, XOCNMTann30BaHe
Ha KnnHnum 3a oyHe 60nect YHNBEP3UTETCKOT KIIMHUYKOT
ueHTpa Cpbuje y beorpafly TOKOM YETBOPOrOAWLLHEN Meproaa
(2018-2022). AHanu3supaHe cy aemorpadcke KapakTepUCTHKe,
MexaHu13am noBpefe, Hajoorbe KopuroBaHa BUAHa OLITPKHA Ha
npujemy 1 OTrycTy, Kao 1 noBpeheHe CTPYKType oKa.
Pesynrtatm Op 283 nauujeHTa, BehnHy cy YMHMAN MyLIKapLm
(n =233, 82%). Jbyawn ctapu 61 roguHy unu suwe (n = 82, 29%)
6unu cy y Hajsehem pusnky o Tyne Tpayme oka. [loBpepe To-

DOI: https://doi.org/10.2298/SARH220929024K

KOM Lienatba ap.a (n = 78, 28%) 1 pasnnynTim Tynum anatu-
Ma 1 npegmetuma (n = 70, 25%) npepcTaBbane cy Hajuewwhn
MexaHv3am nospehuBarba y Lienoj CTyAnjCKoj rpyni, Kako KOA
MyLLKapaLa, TaKo 1 KOA »keHa. BuaHa owTpuHa npy npujemy
6vna je 6osba op 0,6 Kop 147 (52%) nauumjeHaTa, a Ha OTRYCTY
Ko 185 (65%) naumjeHata. Hajuewwhe 3axBaheHe CTPyKType oka
61K Cy NAaTONOLKI Hanasu y npearoj komopu (n = 160, 56%),
KOju Cy ce YyrnaBHOM OfHOCUNN Ha Xudemy.

3akmyuak OBa CTyavja nokasana je Aa Tyna Tpayma oka no-
raha cBe cTapocHe fo6w, anu Hajuewwhe ctapujy nonynawujy u
Aeuy. Mywkapuu ce vewhe nospehyjy o xeHa. Lienarbe gpsa
1 pyKOBatbe TYMUM anaTrimMa 1 NpeAMeTrIMa Cy aKTUBHOCTY Ca
Hajsehum pu3rKom of Tyne Tpayme oKa.

KrbyuHe peun: Tyna Tpayma; Cpbuja; envigemmonoruja; nospesa
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SUMMARY

Introduction/Objective The purpose of this study was to assess the effectiveness of different approaches
in the treatment of metastatic melanoma in daily clinical practice in a situation with limited and late
availability of new drugs in a resource-limited country and to compare these parameters with those
reported in clinical studies and from other real-world data.

Methods Main methods included assessment of overall survival (OS) and progression-free survival (PFS).
Patients were included in the study if they were treated with first or second-line systemic therapy for radio-
logically/pathologically confirmed metastatic melanoma. Patients were divided into four groups based on
the type of therapy they received: chemotherapy (dacarbazin), BRAF inhibitor (vemurafenib), BRAF/MEK
inhibitors (vemurafenib/cobimetinib and trametinib/dabrafenib) and anti PD-1 therapy with pembrolizumab.
Results Regardless of the line of therapy, the calculated median OS in chemotherapy and vemurafenib
group was nine months. The median OS in the BRAF/MEK inhibitor group was 14 months and 15 months
in the pembrolizumab group. Median PFS in the chemotherapy group was four months, seven months
for vemurafenib, in the BRAF/MEK inhibitor group nine months and in the pembrolizumab group six
months. There was a statistically significant difference in survival between first and second-line therapy
in the pembrolizumab group.

Conclusion Our results showed lower median OS and PFS in comparison to reported data from clinical
trials. Compared to other real-world data from countries with similar problems related to the late reim-
bursement of new drugs, our research has shown similar results.

Keywords: metastatic melanoma; immunotherapy; targeted therapy; chemotherapy; survival; real-world data

INTRODUCTION

When we look at the not-so-distant his-
tory, patients with advanced melanoma had
a poor prognosis and overall survival (OS).
Chemotherapy had limited success in meta-
static melanoma, with responses observed in
13.7% of patients, median OS ranging from 6.6
to 15.6 months and median PFS ranging from
1.5 to 5.6 months [1]. Significant progress in
the treatment of metastatic melanoma has oc-
curred in recent years with the introduction
of MAP kinase inhibitors and immunotherapy
which have shown an impressive effect on OS.
Two-year survival rates have reached 50% in
cases with either anti-PD1 immunotherapy
(immune checkpoint inhibitor) or the BRAF/
MEK inhibitors combination, compared with
< 10% of patients treated with chemotherapy
[2, 3]. Programmed cell death 1 (PD-1) block-
ade along with BRAF/MEK inhibitors is now a
standard of first line care for all advanced and
metastatic melanoma patients [4]. It is still un-
clear whether these remarkable results are also
achieved in daily clinical practice. However,
there are significant differences in the access to

novel drugs across European countries, there-
fore differences in patient survival are possible
[5]. This study aims to assess the effectiveness
of different approaches in the treatment of
metastatic melanoma in daily clinical practice
in a situation with limited and late availabil-
ity of new drugs in a resource-limited country
and to compare these parameters with those
reported in clinical studies and from other real-
world data.

METHODS

This was a retrospective observational study
evaluating real-world treatment and patient
outcomes for metastatic melanoma. The main
objectives included OS and PFS assessment.
This study was conducted at the Oncology
Clinic, University Clinical Centre of the
Republic of Srpska, Bosnia and Herzegovina
(BiH), in the period from January 2015 to
December 2020. Patients were included in
our analysis if they were treated with first or
second-line systemic therapy for radiologically/
pathologically confirmed metastatic melanoma.
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Table 1. Demographic and disease characteristics of the patients

DPokanovi¢ D. et al.

Patients’ characteristic Chemotherapy BRAF inhibitor BRAF/MEK inhibitors Anti PD-1 Total population
Number of cases (%) 52 (48.60) 17 (15.90) 27 (25.20) 11(10.30) 107 (100)
Median age in years 66.50 (35-85) 54 (31-79) 56 (33-81) 55 (28-67) 62 (28-85)
Male gender n (%) 28 (53.85) 10 (58.80) 20 (74) 8(72.70) 66 (61.70)
The Eastern Cooperative Oncology Group performance status — n (%)

0 27 (51.90) 8(47.10) 19 (70.40) 7 (63.60) 61(57)

1 15 (28.80) 6(35.30) 6(22.20) 1(9.10) 28 (26.20)
2 8(15.40) 2(11.80) 2(7.40) 2(18.20) 14 (13.10)
3 2(3.80) 1(5.90) 0(0) 1(9.10) 4(3.70)
4 0(0) 0(0) 0(0) 0(0) 0(0)
Anatomic site of primary n (%)

Cutaneous 43(82.70) 17(100) 23(85.20) 9(82) 92(86)
Ocular 2(3.85) 0(0) 0(0) 0(0) 2(2)
Mucosal 1(1.90) 0(0) 0(0) 1(9) 2(2)
Primary unknown 6(11.55) 0(0) 4(16.80) 1(9) 11(10)
BRAF status (%)

Wild type 19 (36.55) 0(0) 0(0) 10 (91) 29 (27.10)
V600E mutated 14 (26.90) 17 (100) 27 (100) 1(9) 59 (55.15)
Not evaluated 19 (36.55) 0(0) 0(0) 0(0) 19 (17.75)
Elevated baseline lactat

dehidrogenase level 29 (48.30) 11 (18.30) 13(21.7) 7(11.7) 60 (56)
(>280 U/L) n (%)

Organs with metastatic involvement — n (%)

1 24 (46.15) 0(0) 1(3.70) 0(0) 25(29.90)
2 17 (32.70) 4(23.50) 5(18.50) 5(45.45) 31(32.70)
3 7 (13.45) 8 (47) 11(40.75) 2(18.20) 28(23.40)
>3 4(7.70) 5(29.50) 10(37.05) 4(36.35) 23(14)
First-line therapy n (%) 52 (100) 9(53) 11 (40.70) 6 (54.55) 78 (73)

The disease stage was determined by using the eight ver-
sion of the American Joint Committee on Cancer, the tu-
mor, node, metastases classification system [6]. Patients
were excluded if they were enrolled in clinical trials, had
another cancer diagnosis besides basal cell carcinoma and
some in situ carcinomas and patients that were in two dif-
ferent treatment groups. All relevant data were collected
from medical files and entered into a data-base. Patients
were divided into four groups according to the therapy
they have received: chemotherapy (dacarbazin based che-
motherapy), BRAF inhibitor (vemurafenib), BRAF/MEK
inhibitors (vemurafenib/cobimetinib and trametinib/
dabrafenib) and anti PD-1 therapy with pembrolizumab.
Therapy was applied according to the valid recommen-
dations for each protocol. Also, we collected other data
related to the patient: age, sex, anatomic site of primary
melanoma, BRAF mutation, baseline serum Lactat de-
hidrogenase (LDH), The Eastern Cooperative Oncology
Group (ECOG) performance status and the number of
organs with detected metastases. The efficacy of therapy
was evaluated according to the response evaluation criteria
in solid tumors (RECIST, version 1.1) by using computed
tomography scan, positron emission tomography using
18F-fluorodeoxyglucose, magnetic resonance imaging,
clinical examination and laboratory tests [7].

Statistical analysis

Statistical data was obtained using IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corp., Armonk, NY, USA).

‘ DOI: https://doi.org/10.2298/SARH220207006D

Descriptive statistics were used to assess absolute values
and percentages. The survival rate was calculated by the
Kaplan-Meier method and compared using the log-rank
test. A p value of < 0.05 was considered statistically signifi-
cant. OS was calculated from the date of the initiation of
specific treatment until the date of death due to any cause.
Patients who did not die were censored for OS on the last
visit date available in the database. PES is the interval from
treatment initiation until the date of physician-document-
ed assessed disease progression. Patients who did not prog-
ress and were still alive were censored for PFS on the last
visit date available in the database. Last visit date available
in database was December 31, 2020. The relationship of
certain baseline characteristics was examined using Cox
hazard proportional model. The study was approved by
the Institutional Review Board Committee number 01.19-
321-2/21 and was conducted in accordance with the ethical
standards defined by the Helsinki Declaration.

RESULTS

Demographic and disease characteristics of 107 patients
included in analysis are presented in more detail in Table
1. All patients were Caucasian. The median age was 62
years (range 28-85), the majority of patients (61.7%)
were males, and in ECOG performance status 0 (57%).
Among all of the patients, 92 (86%) had the cutaneous
subtype of melanoma. A total of 59 patients (55.15%) had
a BRAF V600E mutation, 29 (27.1%) were wild type, and
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19 (17.75%) patients did not have a BRAF status evalu-
ated. Normal baseline LDH was found in 42 (39.3%) of
the patients, elevated LDH in 60 (56%) of the patients and
in five (4.7%) of the patients LDH was not evaluated. In
total, 31 (32.7%) of the patients — had two organs with
metastatic involvement. In total, 52 (48.6%) of patients re-
ceived chemotherapy. BRAF/MEK inhibitors were received
by 27 patients (25.2%), BRAF inhibitors by 17 (15.9%) and
11 (10.3%) patients received pembrolizumab. All patients
in the chemotherapy group received dacarbasine-based
chemotherapy as a first-line treatment. In the mono BRAF
inhibitor group, nine patients received the BRAF inhibitor
as first-line therapy. First-line therapy with BRAF/MEK
inhibitors were received by 11 out of 27 patients. Six pa-
tients in the pembrolizumab group received it as a first
line treatment.

Survival analysis

We conducted a survival analysis for cutaneous metastatic
melanoma. Regarding the efficacy of different therapies, at
data cut-off, all patients in the chemotherapy group and in
the BRAF inhibitor group progressed. In the BRAF inhibi-
tor group all of the patients died, and in the chemotherapy
group one patient is still alive. Seven (30.45%) patients in
BRAF/MEK inhibitor group and three (33.35%) patients in
the pembrolizumab group are still undergoing treatment. In
the BRAF/MEK inhibitor group eight (34.8%) patients are
alive, as are five (55.55%) of the patients in the pembroli-
zumab group. In all the treatment groups, regardless of the
therapy line, there is a statistically significant difference in
OS and PFS (Figure 1 and 2). The calculated median OS
in both the chemotherapy group and in the vemurafenib
group were nine months. The median OS in the BRAF/
MEK inhibitor group was 14 months and in the pembro-
lizumab group 15 months. The calculated median PES in
the chemotherapy group was four months and in the ve-
murafenib group seven months. Median PFS in the BRAF/
MEK inhibitor group was nine months and in the pembro-
lizumab group nine months (Table 2). Table 3 shows the
results of the first and second-line of therapy for difterent
treatment groups. In 15 patients (14%) with non-cutaneous
melanoma, median OS was seven months, while PFS was
four months. The survival rate differences were statistically
significant (p = 0.04) in all of the patients, according to
whether baseline LDH was elevated or not. The median
OS for patients with normal LDH was 16 months (95% CI,
10.35-21.65), while patients with elevated baseline LDH
had the median OS of nine months (95% CI, 6.35-11.65).
We used the Cox proportional hazard model to evaluate the
nominal explanatory variable - elevated LDH values were
considered a prognostic factor of disease progression and
death. Elevated LDH was a statistically significant prog-
nostic factor of disease progression (p = 0.037) and patient
death (p = 0.007). The risk of disease progression in patients
with elevated LDH values was 1.57 times higher compared
to patients with normal values of LDH. Also, patients with
elevated LDH values were found to be in a statistically sig-
nificant higher risk of death (HR 1.84) compared to patients
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Figure 1. Caplan-Meier curve showing overall survival in different
treatment groups for cutaneous melanoma
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Figure 2. Caplan-Meier curve showing progression-free survival in
different treatment groups for cutaneous melanoma

with normal LDH values. Similarly, the differences in sur-
vival rate according to the ECOG status were statistically
significant in all patients (p < 0.001).

As for subsequent lines of therapy, 15 of the patients in
chemotherapy group received second-line therapy. Five
of them received any of the novel therapeutics available as
second-line therapy. In the other three groups, only seven
patients managed to receive the further line of therapy.

DISCUSSION

Public financing of new drug therapy in the Republic of
Srpska and the whole BiH is usually performed within a
separate financial path - the so-called “drug programmes”
By a decision made by the Ministry for Health and Health
Insurance Fund, a drug programme is to be performed by
referent hospitals. The drug programmes provide a financ-
ing path for new drugs under strictly specified conditions.
Sometimes the quantity of the new drug received is not
enough for all patients, so some patients with metastatic
melanoma continue to receive chemotherapy as a first-line
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Table 2. Survival statistics for different treatment protocols

DPokanovi¢ D. et al.

Type of therapy Overall survival | 95% Cl | Progression-free survival | 95% Cl | Patients alive | Ongoing treatment
Chemotherapy (dacarbasin) 9 6.9-11.1 4 3-5 1 0
BRAF inhibitor (vemurafenib) 9 49-13 7 5-9 0 0
BRAF/MEK inhibitors
(vemurafenib/cobimetinib, 14 3.4-26.7 9 1.2-16.8 8 7
dabrafenib/trametinib)
Immunotherapy (pembrolizumab) 15 1.3-26.1 9 0.7-17.7 5 3
Table 3. Median overall survival and progression-free survival for first and second-line therapy for different protocols
Overall survival
Median
T f th Th Li 95% Cl value (Log-Rank]
SERIEERY e Estimate Std. Error > g (Log )
Lower Bound Upper Bound
o First-line 9 0.7 7.5 10.5
BRAF inhibitor - 0913
Second-line 8 2.8 2.5 13.5
L First-line 23 7.7 7.8 38.2
BRAF/MEK inhibitors - 0.294
Second-line 12 1.8 8.4 15.6
. First-line Not reached 0 0 0
Pembrolizumab - 0.032
Second-line 8.0 1.8 4.5 11.5
Progression-free survival
o First-line 7.0 0.7 55 85
BRAF inhibitor - 0.676
Second-line 5.0 4.2 0 133
o First-line 12.0 7.2 0 26.1
BRAF/MEK inhibitors - 0.084
Second-line 8.0 2 4.1 11.9
. First-line Not reached 0 0
Pembrolizumab - 0.005
Second-line 4 0.4 3.1 49

therapy. This is one of the reasons why most of the pa-
tients are in the chemotherapy group. Another reason is
the late reimbursement of new drugs. Results from this
one-country, single-center analysis showed differences
in the median OS and PFS between different groups of
melanoma patients receiving these four types of therapy,
compared to reported data from clinical studies. As pre-
viously mentioned, chemotherapy has limited success in
metastatic melanoma [1]. Also, high dose Interleukin-2 has
been used to treat metastatic melanoma with modest re-
sponses, but those who achieve complete response (< 10%)
tend to have extremely durable responses and high rates of
long-term survival [8]. Compared to the efficacy of differ-
ent protocols of chemotherapy, our results showed similar
results, with a nine-month median OS and a median PFS
of four months.

Another study that was using real-world data was per-
formed in Poland [9]. This retrospective analysis included
287 patients treated from 2013 to 2019. All enrolled pa-
tients were treated with immunotherapy (pembrolizumab/
nivolumab or ipilimumab), targeted therapy (vemurafenib/
cobimetinib or dabrafenib/trametinib) or chemotherapy in
at least one treatment line. Brain metastases were detected
in 64 (22%) patients. The first-line treatment of patients
involved immunotherapy, targeted therapy, or chemo-
therapy, and the median OS reached 19.2, 12.6, and 15.9
months, respectively [9]. In this analysis, the unexpected
finding was that the median OS for targeted therapy is
lower than that in chemotherapy group. This is probably
due to the high incidence of poor prognostic factors, and
because the BRAF mono- and BRAF combo-therapy were
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analyzed as one group. Our results showed better median
OS in all groups in the first line, with the exemption of the
chemotherapy group.

Atkinson et al. [10] conducted a retrospective study;,
DESCRIBE II, consisting of a chart review of the patients
with BRAF V600-mutated unresectable stage III/IV mel-
anoma receiving dabrafenib plus trametinib as compas-
sionate use. Treatment patterns and duration, clinical out-
comes, and tolerability were evaluated. The total number of
enrolled patients was 271. Stage IV melanoma had 92.6%
of them, including 36.5% with brain metastases. More
than half, 162 patients (59.8%) were BRAF inhibitor naive.
These patients achieved an overall response rate (ORR) in
67.3% cases, median OS reached 20 months, and median
PFS was 7.5 months. The number of BRAF inhibitor-naive
patients with detected brain metastases was 62, ORR was
61.3%, median OS was 15.5 months, and median PFS was
6.2 months [10].

In a study evaluating real-world data efficacy of pem-
brolizumab in 532 patients pembrolizumab was adminis-
tered to 315 (59%), 152 (29%), and 65 (12%) patients as
first-, second-, and third-line/later therapy [11]. Median
OS for first-line pembrolizumab was not reached, and for
second-line and third-line/later was 13.9 and 12.5 months
respectively, log-rank p = 0.0095 [11]. In comparison with
this study, our result showed a shorter median OS in sec-
ond-line therapy.

A retrospective observational multicenter study -
Advanced Melanoma In Russia (Experience), evaluated
a subset of patients with V600 BRAF-mutated unresect-
able or metastatic melanoma, who received targeted
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therapy in a real-world setting. In 382 included patients,
the ORR to the combined BRAF/MEK inhibitor and to
the BRAF inhibitor mono-therapy were 57.4% and 39.8%,
respectively. The median PFS and OS were 9.2 months
and 22.6 months, respectively, for the combined first-line
therapy; 9.4 months and 16.1 months, respectively, for the
combined second-line therapy; and 7.4 months and 17.1
months, respectively, for the combined third or higher-line
therapy [12]. The results of this study were similar to those
in clinical trials and better than those in other real-world
data studies. Also, it showed solid results when the drugs
were applied in the second line. In the case of the mono
vemurafenib group, our data of nine months median OS
and seven months of median PFS, where slightly lower
than results found in the BRIM-3 trial. In final overview
of the BRIM-3 study, median OS, censored at crossover,
was significantly longer for vemurafenib - 13.6 months,
than for dacarbasine - 9.7 months [13]. Despite high ini-
tial ORR, half of the patients treated with BRAF targeted
monotherapies relapsed within six months, due to the de-
velopment of drug resistance and other various reasons
(14, 15, 16].

Trametinib, cobimetinib, and binimetinib, targeting the
MAP kinase pathway, are overcoming resistance to BRAF
inhibitor therapy. They are oral small-molecule inhibi-
tors of MEK1 and MEK?2, signaling molecules downstream
of BRAF in the MAP kinase pathway. When compared
with either single-agent dabrafenib or single agent vemu-
rafenib, BRAF/MEK inhibitor combination therapy with
dabrafenib and trametinib, vemurafenib plus cobimetinib
and encorafenib plus binimetinib showed improved ORR,
duration of response, PES, and OS [17, 18, 19]. Results
are significantly better then mono BRAF inhibition, with
median OS ranging from 22 to 33 months and PFS from 11
to 15 months. Our results for patients treated with BRAF/
MEK inhibition with two available combinations showed
inferior OS and PFS with median OS of 14 months and
median PFS of nine months. Two complete responses are
currently being observed, as well as three partial responses
and two stable diseases in this treatment group.

In the matter of the efficacy of pembrolizumab, it showed
alower median OS of 15 months, but a similar PFS of nine
months. One complete response is still ongoing, as well as
two partial responses in the pembrolizumab group. A recent
publication of outcomes and survival from a randomized,
phase 3 trial Keynote-006 of pembrolizumab for ipilimumab
naive advanced or metastatic melanoma patients, showed
a median OS of 32.7 months (95% CI 24.5-41.6), median
PFS of 8.4 months (95% CI 6.6-11.3) [20]. Nivolumab is
another PD-1 inhibitor that is indicated for the treatment of
advanced or metastatic melanoma. In a five-year outcome
analysis in trial with Nivolumab CheckMate 066, the median
OS was 37.3 months (95% CI, 25.4-51.6) and median PFS
5.1 months (95% CI, 3.5-12.2) [21].

There are more possible reasons for these results. Firstly,
medium follow-up in our analysis was shorter in compari-
son to published clinical trials. Secondly, the characteristics
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of our patients differ from those in the mentioned clinical
trials. Our patients were mainly in an ECOG performance
status of 0, but there are 18 of them that were ECOG 2 or 3,
which is often within the exclusion criteria in clinical trials.
There were 14 (13.1%) patients with initially detected brain
metastases, some of them had symptomatic brain metasta-
ses, which was an exclusion criterion in some clinical trials.
We know that patients with active brain metastases not
only have a poor survival rate due to their disease, but also
require systemic glucocorticoids [22]. Ultimately, perhaps
the most significant reason for the poor efficacy of targeted
therapy and immunotherapy is that a huge number of pa-
tients did not start therapy as a first-line treatment. These
patient groups received chemotherapy before starting tar-
geted therapy or immunotherapy, which had a detrimental
effect on performance status and perhaps induced drug
resistance. However, at the time of initiation of the first-
line treatment, the tumor burden was lower, as well as the
number of metastatic sites.

The limitations of this study include a small number
of patients is insufficient for definitive conclusion, as well
as the retrospective design of the study results and a short
follow-up time compared to recent publications. Our fu-
ture perspective is to update the data, especially regarding
the survival rate and the responses to immunotherapy and
BRAF/MEK inhibitors. We hope to see better antitumor
activity of these drugs. In October 2018, when PD-1 inhibi-
tor pembrolizumab was available for melanoma patients
in BiH, this was the only PD-1 inhibitor reimbursed by
medical insurance. Even today, Nivolumab is not fully
reimbursed and neither the combination of nivolumab
with ipilimumab, which presents another treatment op-
tion for this group of patients, with an exceptional survival
[23]. BRAF/MEK inhibitors were reimbursed in 2017, and
BRAF inhibitor in 2015. Based on this, in BiH there is still
alot of space for improvement when it comes to systemic
melanoma treatment. Providing faster reimbursement
for new drugs, different financing options for this kind of
treatment, procurement of larger quantities of these drugs
so patients do not have to wait and including patients in
clinical trials should be priorities. The lack of focus on
these priorities is possibly reflected in the data showing
an increase in the mortality-to-incidence ratios in Eastern
European countries compared to Western Europe [24].

CONCLUSION

Our results show lower median OS and PFS compared to
reported data from clinical studies. Compared to other
real-world data in countries with similar problems, our
research has shown similar results. This gives us an insight
into real-life patient care and represents an important con-
tribution to the oncology community, with the hope that
it will enable a better care for our patients in the future.

Conflict of interests: None declared.
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O6pacum 1 ucxoam neyerba 60s1€CHMKa ca METACTaTCKUM MENaHOMOM — NOAALM U3

CTBApPHOT CBEeTa

[JlejaH HokaHoBuh'?, bojaHa J1a3nh'2, 3neHka lojkoBuh'2, Xermbka LiBujetnh?, Emup Cokonosuh?*, Tumyp Liepuh*, Cawa JyHruh'?

'YHUBep3nTETCKN KNMHUYKY LieHTap Penybnuke Cpncke, KnuHuka 3a oHKonorujy, batba Jlyka, Penybnmka Cpncka, bocHa v XepuerosuHa;
2YHuBep3auTeT y baroj Nyun, MeanunHckn dakynter, barba Jlyka, Peny6nuka Cpricka, BocHa 1 XepLerosuHa;

*laHeBponcky yHuBep3uTeT  AnenpoH’, barba Jlyka, Penybnuka Cpricka, bocHa 1 XepLerosuHa;

*YHuBep3uTteT y CapajeBy, KnuHnuku ueHTap, KnuHuka 3a oHkonorujy, CapajeBo, ®epepauja bocHe 1 Xepuerosure, bocHa n XepuerosuHa

CAXETAK

YBopa/Linm CBpxa OBOr 1CTPaxMBakba je fa ce npoLieHn edrika-
CHOCT PasnnunTVX MPUCTYNA Y NIeYetby MeTacTaTCKor MeaHoMa
Y CBaKOLHEBHO] KIIMHUYKOj MPAKCU y CUTYaLujyi ca orpaHuye-
HOM U KaCHOM AOCTyMHoLWRy HOBYX NEKOBA Y 3eM/bl Ca orpa-
HUYEHUM PecypcuMa 1 ia Ce 0OBM NapamMeTpm yriopese ca OHUM
006jaB/bEHNM Y KIVHWUYKIM CTYAMjaMa 1 ca Apyrum nogauyma
13 CTBapHOT CBeTa.

MeTope MMaBHW MeTOLE CY YK/byumBase NPOLEHY YKYMHOT
NpeXrBIbaBakba 1 NPeXUB/baBatba 6€3 nporpecuje 6onectu.
AHanusupaHu cy 6onecHULM Koju cy 61nmn neyeHn npBom 1nm
JPYrOM JIMHIjOM CCTEMCKE Tepanuje 3a pagnosoLKI/naToxm-
CTONOLKYM NOTBPHEHN MeTacTaTCcKkn MmenaHom. bonecHnum cy
NoAerbeHN y YeTUPU Fpyne npema Tepanuju Kojy Cy npumanu:
xemoTtepanujy (fakap6asuH), BPA® nHxnbutop (BemypadeHuo),
BPAD/MEK nHxnbutope (BemypadeHn6/uobrnmeTnHmb 1 pame-
TMHNG6/nabpadeHun6) n aHtn NO-1 Tepanujy neméponusymabom.
PesyntaTtm be3 0631pa Ha Tepanujcky NnHUjy, n3payyHata
MefvjaHa yKymHor npexvBibaBatba y rpynu Koja je nprmana
xemmotepanujy 1 BemypadeHnb 6una je neset meceuun. Megu-
jaHa yKynmHor npexuBsbaBatba y rpynu Koja je npumana bPAQ/
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MEK nHxn6utop 6una je 14 meceum, a y rpynu Koja je npumana
Tepanujy nembponnsymabom 15 meceuu. MNpexuBbaBame 6e3
nporpecuje 6051eCTN Y XeM1OTePanujcKoj rpynu 61no je yetmpu
MeceLla, y rpynv Koja je nprmana BemypadpeHnb cefam mecewm,
y rpynu Koja je npvumana bPA®/MEK nHxmbnTop feBeT meceLm 1
y rpynu Koja je nmana Tepanujy nembponusymabom Lwect mece-
up. MocToju CTaTUCTUYKM 3HaYajHa Pas3nnKa y MPeXnB/baBakby
n3mehy npee 1 gpyre NUHUje y rpyni Koja je umana Tepanujy
nembponmsymabom.

3aKrbyy4ak Haluwm pe3yntatyi nokasyjy HVKy MeawujaHy yKynHoOr
NpexuB/baBatba U NpexunB/baBaka 6e3 nporpecuje 6onectu
y nopehetby ca npujaB/beHNM nogaLuma n3 KIMHUYKNUX NCnu-
TvBaba. Y mopehery ca Apyrum nofgaumma 13 CTBapHOr cBeTa
y 3eMJbaMa ca CIMYHUM NpobaemMrma ca KacHUM yBoherbem
HOBUX NIEKOBA, Halle NCTPaXKMBatbe je NoKasasno CINYHe pesys-
TaTe. HoBe Tepanuje 3HauyajHO Cy MPOAY»KWIIe MPeXMnB/baBatbe,
anu jow mMHoro Tora Tpeb6a Aa ce ypaau kako 6u 6onecHuum
nocturnu Behe cTone npexvissbaBatba.

KrbyuHe peuun: meTacTaTcKkv MeNaHOM; UMyHOTepanuja; Lu-
JbaHa Tepanuja; XxeMuoTepanuja; npexviB/baBame; nogaum 13
CTBapHOTr CBeTa
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SUMMARY

Introduction/Objective The aim of our study was to retrospectively analyze data about efficacy and
persistence on different anti-TNFa treatment in spondyloarthritis (SpA).

Methods We retrospectively analyzed SpA patients whose data were entered into the Serbian national
SpA registry. All patients were divided in two groups: non-switcher (patients who were treated with one
anti-TNFa) and switcher group (who has switched from first to second and third anti-TNFa). Disease activity
was measured by the Ankylosing Spondylitis Disease Score and the Bath Ankylosing Spondylitis Disease
Activity Index and functional status was measured by the Bath Ankylosing Spondylitis Functional Index.
Results We identified 290 SpA patients — 250 patients with axial SpA (axSpA) and 40 patients with pe-
ripheral SpA (pSpA). Among 250 patients with axSpA, 192 (76.8%) did not change first anti-TNFa, while
58 (23.2%) switched to the second and 14 (5.6%) switched to the third anti-TNFa. Among 40 patients
with pSpA, 29 (72.5%) did not change first anti-TNFa while 11 (27.5%) switched to the second and three
(7.5%) switched to the third anti-TNFa. Survival on the first anti-TNFa was 35.16 + 28.5 months (switchers
29.41 + 21.89 vs. non-switchers 36.89 + 30.04). At the moment of this cross-section 37 (19.3%) patients
still had very high disease activity, while only 75 (39%) patients had inactive disease.

Conclusions In real-life clinical practice in our country, as well as in others, there is reluctance to anti-
TNFa switch in SpA patients. Administrative limitations and national reimbursement policy could be
one of the main reasons limiting treat to target implementation in SpA patients. Additionally, specific
drug efficacy on extra-articular manifestations is often the reason for choosing the first line medication
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or switching to the next one.
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INTRODUCTION

Spondyloarthritis (SpA) is a heterogeneous
group of chronic inflammatory joint diseases.
Depending on the clinical presentation and joint
involvement, SpA is divided into axial (axSpA)
and peripheral (pSpA) form of the disease. The
clinical manifestations of SpA include arthritis,
dactylitis, enthesitis, and typical extra-articular
manifestations (EAM), such as psoriasis, acute
anterior uveitis, and inflammatory bowel disease
(IBD) [1]. In the last decades, due to the usage
of biological drugs such as TNF-a inhibitors,
there were great achievements in the treatment
in terms of reduction of the disease activity, im-
provement of functional capacity and the quality
of life of these patients. All TNF-a inhibitors (in-
fliximab, etanercept, adalimumab, golimumab,
and certolizumab pegol) are effective in treating
different forms of SpA, but it is also known that
some patients do not respond to treatment at the
very beginning of the therapy or stop responding
to the medication over time due to secondary
ineffectiveness or adverse effects of the drug [2].

There are also differences in the efficacy of
different anti-TNFa agents in relation to the
presence of EAM and this should be included
when choosing treatment option [3]. For exam-
ple, in acute anterior uveitis adalimumab and
infliximab showed better treatment results than
treatment with etanercept [4]. Etanercept is in-
effective in IBD [5] and some data suggest that
it may also be less effective than adalimumab in
patients with psoriasis [6]. Among the TNFa-
blocking agents, only infliximab and adalim-
umab are effective in SpA and IBD [7, 8].

As TNF-a inhibitors are different in struc-
ture and mechanism of action, patients who fail
to respond to treatment with first anti TNFa
drug or receive some adverse reactions during
therapy, may benefit from the application of the
second anti TNFa drug [9].

The aim of our study was to retrospectively
analyze everyday practice data about efficacy
and persistence on different anti TNF treatment
in SpA patients followed up as observational
cohort within the National Biologics’ Registry
and in accordance with medication evaluability.
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METHODS

We have retrospectively analyzed data of SpA patients
who were entered into the Serbian national SpA registry
(2009-2018). The Serbian National Biologics Registry is
official software application established and founded by the
Serbian Rheumatology Association after obtaining IRB/EC
approval. It is based on Declaration of Helsinki and other
relevant regulations to protect patient privacy. Registry
enables all rheumatologists across the country to enter
patient data during regular periodic follow up classified
in four domains: basic demographic data, disease onset
and history, outcome measures (disease activity) and safety
data. Data entry started in 2009 when biologics became
evaluable and reimbursed by National Health Insurance
Fund (NHIF). The first evaluable biologic was etanercept
(in 2009) followed by adalimumab in 2011 and golimumab
in 2015. Secukinumab, as IL-17 blocker, become evaluable
at the end of 2019 while other biologics are yet not present.

SpA diagnosis was established using Modified New York
criteria [10] for patients who started treatment from 2009
up to 2013 or using the Assessment of Spondyloarthritis
International Society (ASAS) criteria for patients who start-
ed treatment after 2013 [11]. All patients fulfilled ASAS
classification criteria for diagnosis of axial or peripheral
SpA [11]. Patients with psoriasis and SpA disease features
were classified as psoriatic arthritis and were not included
in this study. Only patients who had details about the dis-
ease diagnosis, activity, treatment and follow up data at the
moment of this cross-sectional analysis were eligible for in-
clusion into the study. Disease activity was measured by the
Ankylosing Spondylitis Disease Score (ASDAS) and/or Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI)
and functional status was measured by the Bath Ankylosing
Spondylitis Functional Index (BASFI). Radiographically
confirmed sacroiliitis was defined as bilateral grade II/IV
or unilateral grade III/IV sacroiliitis according to New York
criteria [10] in patients enrolled before 2013 while magnetic
resonance imaging was used for patients enrolled later on.
For patients enrolled before 2013, according to data entered
into the system in the past, ASDAS score was calculated
retrospectively and used for analysis.

Data collected and analyzed were sex, age, disease dura-
tion before starting biologic therapy, the length of treatment
with each anti-TNFa, presence of different EAM, drug per-
sistence, reasons for drug discontinuation and switch to
next anti-TNFa and side effects recorded during follow
up. According to treatment used all patients were divided
in two groups: non-switcher (including patients who were
treated with only one anti-TNFa as a first biologic drug)
and switcher group (including patients who switched from
first to second and third anti-TNFa). According to the axS-
pa national treatment algorithm [12] and NHIF regulation,
patients who had high disease activity (BASDAI > 4, and
ASDAS C-reactive protein values > 2.1) after applying the
previous treatment modality (non-steroidal anti-rheumatic
drugs in axSpA and chemical disease modifying drugs and
local corticosteroids in pSpA, were approved to, start treat-
ment with biological drugs (- DMARDs).
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All bDMARDs were used according to their summa-
ry of product characteristic and standard clinical prac-
tice. When patients fail to respond to treatment after six
months, they should be switched from the first to the sec-
ond and some of them with the same reason to the third
anti-TNFa drug.

Lack of reduction in BASDAI index by 50% or > 2 of
pre-drug value, or no decrease in ASDAS index > 1.1 in the
first six months of treatment was defined as primary inef-
ficacy, while insufficient reduction in BASDAI or ASDAS
score after at least 12 months of treatment with primary
good response to the drug, was defined as secondary treat-
ment inefficacy.

Drug survival was calculated as the number of months
from first to last dose of the same drug at the time of the
cross-section. The efficacy of the biological drug as the
first, second or third line was measured as a change of the
BASDAI and/or ASDAS score from the initial dose of the
specific medication.

Statistical methods

Differences in average age at diagnosis, age at initiation
of therapy, duration of disease until initiation of therapy
between switchers and non-switchers, were tested by t-
test. Previously, the normality of the observed values was
confirmed by the Kolmogorov-Smirnov test. Differences
in the length of drug administration as the first drug were
tested by ANOVA. Differences in the presence of EAM
between switchers and non-switchers and the association
between the first drug and presence of EAM were tested
by x” test.

The authors declare that all the procedures and experi-
ments of this study respect the ethical standards in the
Helsinki Declaration of 1975, as revised in 2008 (5), as well
as the national law. All the data were retrospectively ana-
lyzed from Serbian National Registry for Spondyloarthritis
formed with the approval of the Ethics Committee of the
Institute of Rheumatology in Belgrade. Code availability:
not applicable.

RESULTS

We have identified a total of 290 SpA patients who fulfilled
inclusion criteria regarding the availability of data entered
into the registry. There were 250 patients with axSpA and
40 patients with pSpA. Detailed demographic character-
istics are presented in Table 1.

Patients with axial spondyloarthritis

Among 250 patients with axial SpA, 192 (76.8%) did not
change first anti-TNFa (non-switcher group), while 58
(23.2%) switched to the second anti-TNFa and 14 (5.6%)
switched to the third anti-TNFa (switcher group).
Patients in non-switcher group had significantly
shorter disease duration before introduction of biologic
therapy (Table 1). In the same group of patients there
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Table 1. Demographic characteristics for axial spondyloarthritis and peripheral spondyloarthritis patients

Cvetkovic J. et al.

All Axial spondyloarthritis Peripheral spondyloarthritis
Parameters non-switchers switchers non-switchers switchers
n =250 (n=192) (n=58) t (n=29) (n=11) t
Mean + SD Mean + SD Mean + SD Mean + SD
Age at diagnosis (years) 32.80+11.32 | 32.81+£1120 | 3409+1153 | 254 | 32251285 | 25.09+10.87 | -5.59
Disease duration (years) 10.2+8.2 9.20+7.48 13.48 +9.54 | 10.09** 7.18+6.18 14.64 +9.19 7.70%
chIZ‘i:;S)‘)a/ ‘(jy‘fefrts';’” beforebiologic | ¢ 34747 | 5504706 | 833+840 | 671* | 498+629 927 £7.47 456
I;Z?;r;;?;g:‘];ff;)o" of biologic 413+3157 | 36.90+30.03 | 558843238 | 2236" | 26.04+2031 | 64.73 £26.94 | 22.48*
Clinical manifestations
n (%) n (%) X n (%) n (%) X2
?:ggﬁirgsph'ca”y confirmed 214 169 (88.02) 45 (77.59) 3.93* 19 (65.52) 3(27.27) 5.20%
Peripheral arthritis 101 78 (40.63) 23 (29.66) 0.02 28 (96.55) 10(90.91) 0.54
Dactylitis 10 10(5.21) 0(0) 3.14 5(17.24) 1(9.09) 0.42
Enthesitis 54 41 (21.35) 13 (22.41) 0.03 20 (68.97) 7 (63.64) 0.10
Iridocyclitis/uveitis 48 39(20.31) 9(15.52) 0.99 4(13.79) 2(18.18) 0.12
:g‘(‘;‘ﬁffgg;ﬁSbe"/v"j'c‘i:;‘:ﬁf:co"tis) 15 6(331) 9(1552) | 1208 |  3(1034) 2(18.18) 045

Data shown in the upper part of the table (continuous variables) represent mean + SD; data shown in the lower part of the table are frequencies (counts) of patients
with particular articular and extra-articular manifestations

*p <0.05;

**p<0.01

Table 2. Articular and extra-articular manifestations of axial spondyloarthritis patients at the time of anti-TNF introduction in switchers and non-
switchers group

Parameters Non-switchers Switchers
Anti TNF used Adalimumab | Etanercept | Golimumab | Infliximab ) Adalimumab | Etanercept | Golimumab | Infliximab N
(n=64) (h=64) | (n=57) (h=7) X (n=15) (n=27) (h=9) (h=7) X
Radiographically 55 53 56 5 12 19 8 6
confirmed o o o o 9.39% o o o o 1.78
sacroiliitis (85.94%) (82.81%) (98.25%) (71.43%) (80%) (70.37%) (88.89%) (85.71%)
Peripheral 31 28 17 2 506 6 9 4 4 143
arthritis (48.44%) (43.75%) (29.82%) (28.57%) : (40%) (33.33%) (44.44%) (57.14%) :
. 6 1 3 0 0 0 0 0
Dactylitis (9.38%) (1.56%) | (5.26%) (0%) 436 (0%) (0%) (0%) (0%) !
. 12 13 14 2 5 5 2 1
Enthesitis (1875%) | (2031%) | (456%) | (2857%) | %87 | (3333%6) | (1852%) | (22.22%) | (14.20%) | '3
Iridocyclitis/ 26 5 8 1 26.85%* 4 3 0 2 438
uveitis (40.63%) (7.81%) (14.04%) (14.29%) : (26.67%) (11.11%) (0%) (28.57%) i
Inflammatory
bowel disease 3 1 1 1 415 4 2 0 3 8.12%
(Crohn's disease/ (4.69%) (1.56%) (1.75%) (14.29%) ) (26.67%) (7.41%) (0%) (42.86%) '
ulcerative colitis)

*p <0.05;
**p< 0.01

were significantly more patients with radiographically
confirmed sacroiliitis (p < 0.05), and statistically less pa-
tients with IBD compared to switchers group (p < 0.001)
(Table 1).

Median survival of the first TNF alpha inhibitors in
all axSpA patients was 35.16 + 28.5 months (switchers
29.41 + 21.89 vs. non-switchers 36.89 + 30.04). In non-
switchers group etanercept was the most commonly used
anti-TNFa as the first drug compared to other TNFa in-
hibitors (p < 0.001). In the non-switchers group, patients
with iridocyclitis were more frequently treated with adali-
mumab as the first drug (p < 0.001), while in those without
eye manifestation etanercept or golimumab were the first
drug (Table 2).

‘ DOI: https://doi.org/10.2298/SARH220319121C

Out of 192 patients with axSpA in non-switchers group
at the beginning of the treatment, 135 had a very high
disease activity (VHDA) according to the ASDAS score. At
the moment of this cross-section, 30 (15.6%) patients were
still having VHDA, seven (3.7%) had high disease activity
(HAD), 80 (41.7%) minimal disease activity (MDA), and
75 (39%) patients had inactive disease (ID). The details
are presented in Figure 1. The second anti-TNFa drug
survival for switchers was 22.14 + 20.29 months and for
the third-time anti-TNFa switchers it was 26.57 + 35.8
months. In the same group etanercept was the most com-
mon drug to be changed (29; 50%), while adalimumab
was most commonly used as the second anti-TNFa (23;
39.7%) and golimumab as the third anti-TNF a (8; 57.1%).

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):216-222
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non-switcher switcher patients

After the treatment with the third TNFa in-
hibitor, two patients still had VHDA (both pa-

135170%])
140

tients were receiving drug less than six months),

120

four patients had HDA (two patients were re-

ceiving drug less than six months), while five

patients had MDA and three patients ID. At the

time of cross-section in whole switchers group,

among 58 patients, 13 patients (22.4%) had ID,
32 (55.2%) MDA, six (10.3%) had HDA and

seven (12.1%) VHDA (Figure 1).

100 80(42%
L 75(39
80
(289

60 >4 28%) 49 (85%
40 30(15%
20 3(2%) 7 (4%)

9

0
before after before after
B VHDA mHAD OMDA aib

All indices (BASDAI, BASFI, and ASDAS)
were statistically significantly lower at cross-
sectional time point compared to the initiation

Figure 1. Disease activity at the beginning and at time of cross-section in non-
switchers and switcher group patients with axial spondylarthritis; VHDA — very
high disease activity; HAD - high disease activity; MDA — minimal disease activity;

ID —inactive disease

The reasons for switching or discontinuing TNFa block-
ers were:

1. inadequate response to drug (insufficient reduction

in ASDAS score or BASDALI index);

2. side effect of the drug;

3. development of extra-articular manifestation;

4. on patient’s request (e.g., planned pregnancy, disease

remission).

Reasons for switching from the first anti-TNFa include
secondary inefficiency in 40 (68.97%), primary inefficiency
in six patients (10.34%), recurrent uveitis and IBD each
in one patient (1.72%), and elevated transaminases in one
(1.72%) patient. Nine patients stopped treatment due to
remission (five patients, 8.6%) and administrative reasons
(four patients, 6.9%).

Reasons for switching from the second anti-TNFa were:
secondary inefficiency in six (42.86%), primary inefficien-
cy in four (28.57%), remission of Crohn’s disease in one
(7.14%), pregnancy in one (7.14%) and skin changes in
two patients (14.29%).

In the switchers group (n = 58), at the beginning of the
treatment with the second anti TNFa drug, 49 patients
had VHDA and nine had HAD, while at the moment of
cross-section only 10 patients had ID after treatment with
the second anti TNFa drug. In the group of VHDA and
HDA there were seven patients who had started biologic
therapy six months or less before the cross-section mo-
ment, while 14 patients from this group switched to the
third TNFa inhibitor.

period of the treatment in patients with axSpA
(Table 3).

Patients with peripheral SpA

Among 40 patients with pSpA, 29 (72.5%) did not change
first anti-TNFa (non-switchers) while 11 (27.5%) switched
to the second anti-TNFa and three (7.5%) switched to the
third anti-TNFa (switchers).

Patients in non-switchers group had significantly short-
er duration of the disease in general and before starting
biologic therapy (Table 1).

A total of 38 patients were under concomitant therapy
with DMARD - 12 patients on methotrexate at an average
dose of 13.44 £ 5.5 mg, 19 patients on sulfasalazine and
seven patients on methotrexate and sulfasalazine.

Survival on the first TNFa inhibitor in all pSpA patients
was 27.4 + 22.35 months (in switchers 27.4 + 22.35, and in
non-switchers 25.2 + 21.4), on the second drug 28.64 + 14.1
months, and on the third it was 16.33 + 7.37 months. In
pSpa non-switchers, most commonly used first anti-TNFa
was adalimumab (12 patients; 41.4%), while etanercept was
used in nine (31%), golimumab was in six patients (20.7%)
and infliximab in two (6.9%) patients. In pSpA switchers
adalimumab was most commonly used as the first drug, but
it was also the most often changed drug in these patients.
As in the axSpA switchers, golimumab was most commonly
used as the third drug (in all three patients).

In pSpA switchers and non-switchers group there was
no significant difference in the use of any of the TNFa
inhibitors as the first drug, compared to the presence of
articular and EAM.

Table 3. The value of Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath Ankylosing Spondylitis Functional Index (BASFI), and
Ankylosing Spondylitis Disease Score (ASDAS) indexes before first anti-TNF drug and at cross-sectional time in axial spondyloarthritis patients

(n=250)
Before TNFa Actual Before the first | Before the second Before the third Actual in
Index inhibitor in in non- t TNFa inhibitor | TNFa inhibitor in t TNFa inhibitor in . t
. . . . . . switchers
non-switchers switchers in switchers switchers switchers
BASDAI 6.1 +1.59 2.07 +1.57 29.35%* 6.2+ 1.61 5.48 +1.68 3.68 5.65+0.91 25+1.53 | 7.36%*
BASFI 56+1.78 2.08+1.93 22.07** 6.42 +1.65 5.6+ 1.68 4.16 472 +2.25 2.38+2.15 | 3.94**
ASDAS 4,05 +0.98 1.56 £0.98 29.48%* | 444 +0.96 3.87+0.75 5.09 3.59+0.67 2.08+1.0 | 4.11**

Data shown in the upper part of the table represent mean * SD; significances presented by asterisks are significances of t-test comparing means of indices of

non-switchers and switchers between different stages of medical treatment;
*p < 0,001
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patients with spondyloarthropathy [13, 14]. In
the Norwegian-NOR-DMARD registry only
14.9% of AS patients switched the first anti TNF
alpha drug during in a period of nine years [15].
Also, in the Danish-DANBIO registry 30% of
patients had switched once and 10% patients
had switched twice during a 10-year-long fol-
4(36%) low-up [16].
I Disease duration in non-switcher group of
patients with axSpA and pSpA, as might be
expected, was significantly shorter compared
to switcher group. Many studies have proved
that initiation of anti-TNFa drug in the earlier
course of the disease reduces the inflamma-

Figure 2. Disease activity at the beginning and at time of cross-section in non-
switchers and switcher group patients with peripheral spondylarthritis; VHDA - very
high disease activity; HAD - high disease activity; MDA — minimal disease activity;

ID —inactive disease

Reasons for switching the first drug were: secondary
inefficiency in six (54.55%), primary inefficiency, recur-
ring iridocyclitis and administrative reasons, each in one
patient (9.09%), and remission in two patients (18.18%).
Reason for switching the second drug in all three patients
was secondary inefficiency.

At the beginning of the treatment in non-switchers
group 21 patients had VHDA according to the ASDAS
score and 8 had HDA. At the moment of intersection three
(10.4%) patients were in the group of VHAD and one pa-
tient (3.4%) in HAD, 13 had (44.8%) MDA and 12 had
(41.4%) ID. In the group of VHDA and HDA there were
two patients who had started biologic therapy six months
or less before the moment of intersection.

After the treatment with the second TNFa inhibitor,
three patients still presented VHDA and two patients had
HDA (these two patients were treated by second drug less
than six months at the time of intersection), two patients
had MDA and four patients had ID. All three patients from
the group of VHDA were switched to the third TNFa in-
hibitor. Out of these three patients, two patients still had
HDA, and one patient had MDA. In whole switchers group
at the time of intersection five (45.4%) patients had HAD,
two had (18.2%) MDA and four had (36.4%) ID (Figure 2).

In the whole group of pSpA patients the value of in-
dex ASDAS was statistically significantly lower at cross-
sectional time point compared to the onset of treatment in
switchers (4.05 + 0.75 vs. 1.71 £ 0.73) and in non-switchers
(4.07 £0.95 vs. 1.58 £ 1.08, p < 0.001).

DISCUSSION

Our study analyzed real practice data and found out
that one third of patients with axSpA (23.2%) and pSpA
(27.5%) switched to second TNFa inhibitor and only a
small number of them switched to the third anti TNFa
drug during a follow-up period of nine years. These results
are in accordance with French registries, where switch-
ing rate for the first anti TNF alpha drug was of 32% in

‘ DOI: https://doi.org/10.2298/SARH220319121C

tion at earlier stage and provides better chance
for favorable outcome [17]. Accordingly, non-
switcher axSpA patients were younger at the
time of biologic therapy commencement com-
pared to switchers group. This is not in line with
the findings of other national registers where shorter dis-
ease and symptom duration and higher disease activity
and functional indices were found in switchers compared
to non-switchers [15, 16].

We assume this is a direct consequence of differ-
ence in anti-TNF therapy availability in each country.
Unfortunately, anti-TNFa biologics became treatment
option for these patients rather late in Serbia (etanercept
in 2009, adalimumab and infliximab in 2011, golimumab
in 2015). This fact probably explains why etanercept was
found to have the longest persistence rate in all SpA pa-
tients, compared to other anti TNFa drugs, while it was
also found to be the most often changed first anti-TNFa
medication, as recorded in our study.

The most common reasons for switching etanercept
as first line anti-TNFa in axSpA group of patients were
secondary inefficacy and the presence of extraarticular
manifestations, such as IBD and recurrent uveitis. In these
patients, according to its proven efficacy [18], adalimumab
was the second anti-TNFa chosen. Probably due to the
same reason, adalimumab was the preferable first anti-TNF
for patients in the non-switcher group with a history of
uveitis revealed by anamnestic data, while in the switchers
axSpA group of patients the presence of IBD was the rea-
son for switching to adalimumab or infliximab. So, similar
to other registries and according to official recommenda-
tions [19], the presence of EAM influence the choice and
persistence of first anti-TNE

It is interesting that in pSpA patients the most com-
monly used first anti-TNFa was adalimumab, while this
group of patients often had EAM. Golimumab was the
most often used as the third TNFa inhibitor in axSpA and
pSpA switchers, because it was the last anti-TNFa drug
introduced on Serbian pharmaceutical market. It was
mostly used in patients who have developed secondary
inefficiency or side effects after treatment with etanercept,
adalimumab, or infliximab.

Like in previous studies, the most common reason
for drug switching was secondary inefficiency in our
study as well [15]. Survival time on the second and third
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medication was shorter compared to initial therapy both
in the pSpA and in the axSpA which suggests that the risk
of switching is higher over time.

The results of our study showed that two thirds of
patients with axSpA (75.86%) and pSpA (72.73%) who
switched the first TNFa inhibitor were responsive to the sec-
ond drug which is consistent with the available data in the
literature [20]. But there were still axSpA and pSpA patients
who, despite switching to the third drug, could not reach
the therapeutic goal. Here it is necessary to rise question of
outcome measures used to assess disease outcome and activ-
ity. Until 2013 in our country BASDAI index was used to
assess disease activity and after that period we started to use
ASDAS index. Given that the calculation of BASDAI index is
based on a subjective assessment of the patient’s discomfort,
we can say that this previously used measure of disease ac-
tivity was less sensitive compared to the composite ASDAS
index, which includes clinical and laboratory parameters.
It is assumed that earlier use of the ASDAS index would
provide better insight into disease activity and, if necessary,
earlier and more effective changing of the biological drug
[21]. At the same time, we can say that this is the main
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limitation of our study. Another limitation of this study is
the small number of patients who are treated with biologics
in this indication in our country - for economic reasons.
The interleukin 17 inhibitor was approved in our country
in this indication in 2019, so that is why we did not consider
switching TNF alpha inhibitors to this drug.

CONCLUSIONS

In real-life clinical practice in our country, as well as in
others, there is reluctance to anti-TNFa switch in SpA pa-
tients. Administrative limitations and national reimburse-
ment policy (late initiation of treatment and late switching
to another drug) could be one of the main reasons limit-
ing treat to target implementation in SpA patients, which
may explain the still high disease activity in some of our
patients. Additionally, specific drug efficacy on EAM is
often the reason for choosing the first line medication or
switching to the next one.
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NoctojaHocT Tepanuje aHTM-TH® nHxnbutopuma — nogaum n3 HaumoHanHor

peructpa 3a cnoHgunoaptputuce y Cpbuju

Josawa LiseTkosuh', TatjaHa MusaHosuh-PagHuih?, Jenena Bojurosuh?, Corba CojaHosuh?, BojaHa Ctamenkosuh?,
MwupjaHa BecenuHoBuh®, BubaHa Epgeran®, Mapuja AtaHackoBuh’, 3opaH Benunukosuh’

MHCTUTYT 32 Nneyverbe 1 pexabunntauujy ,Huika Barba’, Huw, Cpbuja;

*Yunsep3utet y beorpaay, VIHcTuTyT 3a peymatonorujy, beorpan, Cpbuja;

*YuuBepauTeT y Hulily, YHUBEP3UTETCKI KNUHIYKM LieHTap Huuw, Huw, Cpbuja;

*Yunsepautet y Huuwy, MIHCTUTYT 3a neverbe n pexabunuTauujy ,Huika barba’, Huw, Cpbuja;

Ynusepautet y Kparyjesuy, OakynteT MeamLMHCKIX Hayka, Oferberbe nHTepHe MeauumHe, Kparyjesau, Cpbuja;

CneuwmjanHa 6onHuLa 3a peymatcke 6onectu, Hosu Cag, Cpbuja;
"WMiHcTuTyT 3a peymatonorujy, beorpag, Cpbuja

CAXETAK

YBog/Lum Linm nctpaxvBarba je 610 Aa ce peTpoCcnekTMBHO
aHanu3upajy nogaum o epUKacHOCTY 1 NOCTOjaHOCTY Tepanuje
aHTU-THOa nekoBUMa Kog 60eCHMKa ca CMOHAUI0APTPUTCOM
(CnA).

MeTope PeTpocnekTMBHO CMO aHanv3vpany nopaTke 6one-
cHuKa ca CnA ynucaHux y Cpnckm HauuoHankm peructap CnA.
CBU 60NeCHMLIM Cy MOAEbEHW Y [IBE FPYMe: OHW KOjU Cy NeYeHur
jeoHum aHTU-THDa NeKoM 1 OHU KOju Cy NPeBefEeHN ca NPBOr
Ha Aapyru n/unn Tpehn aHTu-THOa nek. AKTMBHOCT 6onecTu je
MepeHa ckopoBuma ASDAS n BASDAI, a byHKLMOHanHK cTaTyc
je mepeH ckopom BASFI.

PesynTtaTtm YkibyueHo je 290 6onecHuka — 250 6onecHuKa ca
akcmjanHum CnA (axCnA) v 40 ca nepudepHum CnA (nCnA). Og
250 6onecHuKa ca akcCnA, 192 (76,8%) Huje NPOMEHMO NPBU
aHTU-TH®Q, foK je 58 (23,2%) npeBepeHo Ha apyru, a 14 (5,6%)
Ha Tpehn aHTn-THO. Og 40 6onecHmKa ca NnCnA wiix 29 (72,5%)
ocTano je Ha npBom aHTU-TH®a, Aok je 11 (27,5%) npeBepeHO

DOI: https://doi.org/10.2298/SARH220319121C

Ha apyru 1 Tpu (7,5%) Ha Tpehn aHTu-THOa. Tpajarbe nevera
npeum aHTU-THOa nekom 6uno je y npoceky 35,16 + 28,5 mece-
LK (KOB OHMX Koju cy Merbanu ek 29,41 + 21,89 Hacnpam OHYX
Koju Hucy 36,89 + 30,04). Y TpeHyTKy oBor npeceka 37 (19,3%)
60necHIKa je 1 Jasbe Mano BeOMa BICOKY aKTUBHOCT 6onecty,
BOK je camo 75 (39%) 6onecHuKa Mano HeakTBHY 60MecT.

3aKsbyyak Y KNVHMNYKOj MPakcu y HaLloj 3emM/by, Kao 1y Apy-
rIM 3eMsbama, NocCTojV HECNPEMHOCT 3a Npenasak ca NpBor
Ha apyrv unu Tpehu aHTu-TH®Oa nek Ko 6onecHnka ca CnA.
AAMVHMCTPaTMBHA OrpaHUYerba 1 orpaHuyerba Peny6nmukor
doHpa 3a 30paBCTBEHO OCUrypare Mory 61TK jefaH of rnas-
HUX pa3nora Koju oTexaBajy neyere oBUX bonecHuKa. Mopen,
Tora, cneyyduryHa epuKacHOCT OBIX JIeKOBa Ha ogpeheHe BaH-
3rnobHe MaHudecTaLuje 6onecTy YecTo je pasnor 3a u3bop
NeKa npBe NHWje Un Npenasak Ha Jpyr OBHOCHO Tpehu nek.

KmyuHe peun: aHTn-THOa nekoBu; Tpajakbe neyerba; perncrap;
CMOHANN0APTPUTIC
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Therapeutic dilemmas in the management of a
patient with long-term rheumatoid arthritis and
severe clinical presentation of SARS-CoV-2 infection

Tanja Jankovi¢, Aleksandra Savi¢, Jelena Zveki¢-Svorcan, Aleksandra Glavci¢, Ksenija Boskovic

University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Special Hospital for Rheumatic Diseases, Novi Sad, Serbia

SUMMARY

Introduction The objective of this case report is to present a clinical course of SARS-CoV-2 infection in
a patient with long-term rheumatoid arthritis and concomitant rituximab therapy.

Case outline A 58-year-old female patient was diagnosed with seropositive rheumatoid arthritis at the age
of 35. She was primarily prescribed chloroquine and glucocorticoid, afterwards methotrexate and biologi-
cal agent - etanercept. Because of a secondary loss of response, etanercept was switched to rituximab. She
had 13 cycles of rituximab and the last was given in June 2020. In December 2020, she was hospitalized
due to bilateral pneumonia and respiratory insufficiency. The results of the laboratory analysis revealed
anemia, leukocytosis, thrombocytosis, and markedly elevated C-reactive protein, procalcitonin, D-dimer,
transaminases. The findings of the chest computed tomography scan were consistent with COVID-19
pneumonia features with accompanying bilateral pleural effusion. The patient was treated with antibi-
otics, corticosteroids, tocilizumab, hepatoprotective, gastroprotective, oxygen therapy, and parenteral
anticoagulant. Three months after recovering from pneumonia, she developed arthritis flare, hence a
JAK inhibitor, baricitinib, was started. Low disease activity was achieved with baricitinib monotherapy.

Conclusion Due to risk of severe COVID-19, caution may be required when applying immunosuppressive

therapy in patients with rheumatic diseases.

Keywords: inflammatory diseases; rheumatoid arthritis; immunosuppressive drug; COVID-19

INTRODUCTION

Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) is the causative agent of
novel coronavirus disease 2019 (COVID-19),
whose complete genome sequence was identi-
fied in January 2020, after a cluster of pneumo-
nia of unknown etiology appeared in China in
December 2019 [1]. This viral disease spread
across the globe, leading to the one of the larg-
est outbreaks in recent years which resulted in
COVID-19 being a major public health burden
[2]. The clinical presentation of SARS-CoV-2
infection varies from asymptomatic to severe
and critical illness with multiorgan involvement
[3]. Growing evidence suggests that a key role
in the pathogenesis and determining the se-
verity of COVID-19 is played by the immune
system of the infected host [4]. Rheumatoid ar-
thritis (RA) is a chronic systemic autoimmune
disease with joint inflammation as a hallmark
[5]. Considering the aberrant immunologi-
cal pathways, COVID-19 and RA have some
shared pathological features, most impor-
tantly cytokine imbalance. Due to similarities
between RA and COVID-19 pathogenesis,
medical professionals have questioned wheth-
er biological disease-modifying antirheumatic
drugs (b DMARD) would be effective for the
treatment of COVID-19. On the other hand,
awareness of this group of medication being

a specific risk factor for poor outcomes has
drawn a lot of attention [6].

The objective of this case report is to present
a clinical course of SARS-CoV-2 infection in a
patient with long-term RA and concomitant
rituximab therapy.

CASE REPORT

A 58-year-old female patient was diagnosed
with seropositive RA at the age of 35. She
was primarily treated with chloroquine and
low-dose glucocorticoid. After three years of
treatment, chloroquine was discontinued due
to ocular side effect and methotrexate was
prescribed. The weekly dose of methotrexate
was gradually escalated to the maximum toler-
ated dose of 12.5 mg. Periodically, in phases of
arthritis flare, short-term glucocorticoid was
added. The treatment target was not achieved
with a conventional synthetic DMARD (csD-
MARD), thus a bDMARD, etanercept 50 mg/
mL subcutaneously once a week was initiated in
combination with 12.5 mg of methotrexate and
5 mg of prednisone in 2009. Because of second-
ary loss of response, etanercept was switched
to rituximab. In May 2010, the patient received
the first course of rituximab consisting of two
infusions with 1000 mg of the drug adminis-
tered two weeks apart with premedication. She
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Figure 1. Chest X-ray showing signs of a bilateral pneumonia

had a total of 13 cycles, with the last intravenous infusion
given on June 2020. The low disease activity was achieved
and no adverse events regarding this biological agent oc-
curred. Her medical history was positive for osteoporo-
sis. In December 2020, six months after the last course,
the patient developed fever, dry cough, nausea, and lower
back pain, thus a nasopharyngeal swab sample was col-
lected for the SARS-CoV-2 PCR test, which came back
positive. The results of the laboratory analysis on admis-
sion to the hospital revealed mild anemia [red blood cells
(RBC) = 3.7 x 10"*/L; hemoglobin (Hg) = 110 g/L), white
blood cells (WBC), platelet count and the chemistry panel
were within the reference range, while the C-reactive pro-
tein (CRP = 47.6 mg/L) as well as D-dimer were elevated
(D-dimer = 1098 ng/mL)]. Initial radiographic work-up
showed signs of a bilateral pneumonia in the lower lobes
(Figure 1). Due to prolonged fever and the progression
of respiratory symptoms, a chest computerized tomog-
raphy (CT) was performed. The findings of the CT scan
were consistent with COVID-19 pneumonia features and
it detected multifocal bilateral ground-glass opacities of
predominantly peripheral and peribronchial distribution,
accompanied by thickening of the interlobular septa and
linear opacities. Additionally, a bilateral pleural effusion
with an anteroposterior diameter of up to 15 mm on the
right and up to 10 mm on the left was seen (Figure 2).
Echocardiographic evaluation registered a small amount of
pericardial effusion as well as separation of the pericardial
layers up to 3-4 mm. Repeated laboratory testing showed
persistence of mild anemia (RBC = 3.4 x 10'*/L; Hb = 100
g/L), leukocytosis (WBC = 18.29 x 10°/L) and thrombo-
cytosis (PLT = 663 x 10°/L), and markedly elevated in-
flammatory markers, CRP (203.4 mg/L) and procalcito-
nin (1.52 ng/mL), D-dimer (5818 ng/mL), transaminases
(ALT =347 U/L; AST =246 U/L) and gamma-glutamyl
transferase (GGT = 574 U/L). The patient was treated with
broad-spectrum antibiotics, corticosteroids, hepatoprotec-
tive, gastroprotective therapy, and low-molecular-weight
heparin. Due to increase in CRP concentration, high lev-
els of interleukin-6 (154 pg/ml) and extensive pneumonic
changes on chest X-ray, she received tocilizumab 400 mg in
two doses 12 hours apart. Hypoxemia was corrected with
conventional oxygen therapy using an oxygen mask. After
four weeks of hospitalization, she was discharged home

‘ DOI: https://doi.org/10.2298/SARH221204016J

Figure 2. Computed tomography scan of the lungs showing features
of COVID-19 pneumonia

in a good general condition. She was regularly monitored
by a pulmonologist, and in May 2021, a complete regres-
sion of pneumonic changes was confirmed by radiological
evaluation. The patient was vaccinated with two doses of
mRNA (Pfizer-BioNTech) vaccine against COVID-19 in
the recommended three-week interval between the shots
and was given a booster dose in December 2021. Three
months after recovering from pneumonia, an exacerbation
of arthritis developed, hence Janus kinase (JAK) inhibitor,
baricitinib, was started in September 2021. Glucocorticoid
therapy was used for the management of RA from January
to September 2021. Monotherapy with JAK inhibitor
has led to a clinical and laboratory improvement in two
months. On the last rheumatologist visit, the patient had
two tender joints without swelling, and the measured dis-
ease index was suggestive of low disease activity (Disease
Activity Score 28 (CRP) = 2.9).

The paper was approved by the Ethics Board of the Novi
Sad Special Hospital for Rheumatic Diseases and written
consent to publish all shown material was obtained from
the patient.

DISCUSSION

We report a patient with long-term inflammatory rheu-
matic disease (RD) treated with B-cell-depleting thera-
Py, who presented with severe COVID-19 pneumonia.
Regarding the case of our patient, a generalized conclu-
sion cannot be drawn, but there is a reasonable possibility
that the administration of rituximab affected SARS-CoV-2
infection outcome.

Patients with RA are more susceptible to infections due
to the complex interactions of underlying immunological
dysregulation, the use of immunosuppressive drugs and
comorbidities [7]. With SARS-CoV-2 being spread glob-
ally, rheumatologists faced concern regarding an increased
risk of more severe forms of COVID-19 and fatal outcome
in this vulnerable group [8]. Risk factors associated with
a poor prognosis in the general population are the older
age, male sex and multiple comorbidities (obesity, hyper-
tension, diabetes mellitus, chronic lung disease, chronic
kidney disease, cardiovascular diseases, active cancer) [9].
None of the previously mentioned predisposing factors
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was present in our patient. Numerous studies have been
conducted with the aim of determining predictors of the
severity of COVID-19 infection along with the hospitaliza-
tion and mortality rate in patients with RDs, but the results
differ among each other. In one of the first comprehensive
meta-analysis authors reported a higher prevalence in the
group of patients with autoimmune diseases, but the se-
verity of the infection was similar to comparators popu-
lation. The interpretation of a higher prevalence should
be questioned because patients with these disorders seek
medical help earlier and are tested more frequently [10].
The European and American guidelines pointed out that
the patients with rheumatic and musculoskeletal diseases
(RMD) are not at higher risk of acquiring the SARS-
CoV-2, nor when they become infected have a more se-
vere disease course than individuals without RMD [11,
12]. The findings of an observational multicenter French
cohort study on a sample of 694 participants were con-
sistent with the conclusions stated in the previously cited
guidelines. Patients with RMD compared with the general
population share the same risk factors for a severe clinical
presentation of COVID-19 [13]. In contrast, a team of the
researchers from Boston compared 52 patients with RD
and coronavirus disease to 104 participants without RD
who were also infected with SARS-CoV-2 and concluded
that after being matched by age, body mass index, smoking
and comorbidities, these two groups differed concerning
the therapeutic management. In other words, the propor-
tion of individuals with RD treated in intensive care units
was significantly higher — namely, this group had three
times higher odds of requiring mechanical ventilation [14].
Ye et al. [15] conducted a study aiming to investigate the
clinical characteristics and outcomes of COVID-19 infec-
tion in 21 patients with different RDs who were collected
from a sample of 2326 hospitalized patients. They dem-
onstrated that the duration of hospitalization and death
rate were similar between rheumatic and non-rheumatic
group, but patients with RDs were more likely to develop
respiratory failure. Although these studies have several
limitations, most importantly a small sample size and col-
lider bias, they raised some concerns regarding risk fac-
tors for poor outcomes that are specific to RDs such as a
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Tepanujcke guneme y neyery 60n1ecHMKa ca AYroroguilbum peymaTougHum
apPTPUTUCOM U TELUKOM KNMHUYKOM CAMKOM UHPeKuuje SARS-CoV/-2

Tatba JaHkosuh, AnekcaHgpa CaBuh, JeneHa 3sekuh-CopLiaH, Anekcanapa [nasunh, Kcenuja bowkosuh

YHueep3uteT y Hosom Cagy, MeauumHckm dakyntet, Hosu Cag, Cpbuja;

CneuujanHa 60nHMLa 3a peymatcke 6onect, Hosu Cag, Cpbuja

CAXETAK

YBog Linb oBor paga je aa ce npefcTaBy KNMHNYKN TOK MHbEK-
uuje SARS-CoV-2 kop 6onecHuLe ca AyroroauilbUM peyMaTo-
VOHVUM apTPUTCOM 1 PUTYKCMMAboMm Yy Tepanuju.

Mpwuka3 6onecHuka bonecHuum, cTapoj 58 roarHa, AnjarHo3a
Cepono3nTMBHOr PeyMaToMAHOT apTPUTICA NOCTaB/beHa je y
35. rognHm xmBoTa. VIHnumjanHo cy 3a neyerse NponmncaHu Xio-
POKBVIH 1 FyKOKOPTUKOMA, MOTOM METOTPEKCAT 1 GVOMOLIKN
neK eTaHepuenT. 360r pa3Boja ceKyHAapHe HeeprKacHOCTY,
eTaHepLenT je 3aMereH pUTYKcMabom. YKynHo je npumuina 13
LMKITyCa pUTYKCMMaba, a nocneu je aat jyHa 2020. 36or 6una-
TepasiHe NMHeyMOHWje U pecnupaTopHe nHcyduLmnjeHumje npu-
M/beHa je Ha 60THNYKO Neyerbe Y Aeliembpy 2020. PesyntaTu
nabopaTopujCKUX aHanm3a Cy mokasanu aHeMujy, IeyKoLUTO3yY,
TPOMOOLMTO3Y 1 U3PA3NTO NOBMLLIEHE BPeAHOCTM C-peakTuB-
HOTr NpOTenHa, NPOKaNLMTOHMHA, D-ArMepa 1 TpaHCamMMHasa.

DOI: https://doi.org/10.2298/SARH221204016)

KomnjyTepunsoBaHa Tomorpaduja rpynHor Kolla je ykasana Ha
MoCTojake NPOMeHa KapaKTepUCTAYHUX 3a MHeYMOHWUjy 13a-
3BaHy KoBuaom 19 ca npatehum bunatepanHMm nneypanHum
n3nuBom. Jleuetrbe je cnpoBefeHo aHTUOMOTHLMMA, KOPTUKO-
cTepouavma, Touunrsymabom, XenatonpoTeKTUBHOM, FracTpo-
NPOTEKTUBHOM, KNCEOHNYHOM Tepanujom 1 MapeHTepanHnmM
aHTMKoarynaHcom. Tpy MeceLia Mo onopaBKy ofj NpenexaHe
MHeyMOHWje jaBuna ce akyTu3aLluja apTpUTCa; CTora je y Tepa-
nujy yBeeH UHXnbutop JaHycoBe KnHase, 6apuuuTnHmG6. Hucka
aKTMBHOCT 60NeCTy je NOCTUrHyTa NPMMEHOM MOHOTEpanuje
6apULUTIHNOOM.

3aksbyuak [loTpebaH je onpes NpMANKOM NPUMEHe VMYHOCY-
npecuBHe Tepanuje Koa 6onecHrKa ca peymaTckm 060sberm-
Ma 3605 pu3riKa 3a pa3Boj TELIKe KNMHUYKE CivKe KoBuaa 19.
KrmbyuHe peun: nHdnamatopHe 60necTi; peymaTongHu apTpu-
TUC; IMYHOCYNPECKBHU J1ek; koBug 19
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SUMMARY

Introduction Without a comprehensive postmortem investigation it is impossible to determine the cause
of death among the SARS-CoV-2-suspected and -positive patients. We present two cases to discuss the
postmortem detectability of SARS-CoV-2 virus and RNA stability in biological samples.

Outline of cases Case No. 1: a 40-year-old man on whom the autopsy was performed four days after death.
The body was stored at 4°C. Bilateral pneumonia was confirmed grossly and histopathologicaly. Molecular
testing was positive for IgM antibodies, but negative for SARS-CoV-2 RNA. Case No. 2: a 28-year-old profes-
sional basketball player who suffered from SARS-CoV-2 about a month earlier. The autopsy was performed
two days after death. The body was stored at 15°C. Gross autopsy findings revealed advanced putrefactive
changes and an enlarged heart, with visible fibrotic focuses. The histopathological finding corresponded
to the sudden cardiovascular death due to the cardiac dysrhythmia most probably formed in one of the
fibrotic focuses. Tests for SARS-CoV-2 RNA and antibodies (IgM, IgG) were positive in the analyzed samples.
Conclusion This report suggests that SARS-CoV-2 virus can be isolated in the biological samples even after
a long post-mortem prolongation of molecular analyses. We emphasize the necessity of wider studies

that will define the infectiveness and biological stability of the virus in postmortem tissues.
Keywords: forensic medicine; forensic pathology; COVID-19; virus detection; biological samples

INTRODUCTION

To date, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) caused more than
304 million cases worldwide, with more than
5.4 million deaths [1].

It is well known that, in living people, re-
spiratory viruses like SARS-CoV-2 are highly
contagious, and are mainly transmitted by
respiratory droplets exchanged during imme-
diate interpersonal physical contacts. Also, it
has been shown that it persists on inanimate
surfaces up to nine days, which suggests its pos-
sible postmortem transmission and detectabil-
ity in different biological samples. Therefore,
it is clear that the biological samples should
be handled with care [2-5]. The United States
Centers for Disease Control and Prevention
(CDC) published official guidelines for collec-
tion of postmortem specimens of confirmed or
suspected COVID-19 cases [6].

Without comprehensive postmortem in-
vestigation, it is impossible to determine the
exact cause of death among the SARS-CoV-2-
suspected and -positive patients, which, again,
highlights the role of postmortem human
COVID-19-associated deaths investigations.

In order to discuss the postmortem detect-
ability of SARS-CoV-2 virus and its RNA stabil-
ity in different biological samples, we present
two case reports. One case shows that SARS-
CoV-2 virus can be retrospectively detected in

the biological samples of the lower respiratory
tract during a relatively long postmortem pe-
riod, and the other that the virus RNA is lost
over time, with the prolongation of the post-
mortem period.

CASE REPORTS
Case 1 presentation

On April 9, 2020, a 40-year-old man was found
dead in front of his house. The external exam
showed no evidence of mechanical and other
injuries that would suggest a violent manner
of death.

The deceased had no chronic condi-
tions, but had a history of heroin abuse.
Heteroanamnestic data indicated that he was
not feeling well during the previous several
days. He complained of weakness and shortness
of breath, which is why he went to the emer-
gency medical center and was prescribed symp-
tomatic therapy. According to his step-sister, he
was constantly in contact with his neighbors,
who were SARS-CoV-2-positive.

The autopsy was performed four days after
death, according to the standard procedure.
Gross autopsy findings revealed heavy, grossly
firm, and rubbery, shiny “ground glass”-like
lungs, with severe bilateral edema. On the
cut section, the lungs were dark red without
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purulent discharge, with a large number of blood clots in
small-caliber blood vessels around the described pulmo-
nary changes. The hilar lymph nodes were slightly enlarged.
The liver was also slightly enlarged, while the findings in
other organs were unremarkable.

Toxicological analyses indicated the presence of opioid
analgesic codeine, along with its metabolites and analgesic
metamizole metabolite, 4-acetilaminoantipirine in thera-
peutic concentrations, which were interpreted as metabolic
products of analgoantipyretic drugs.

Initially, the death was attributed to pneumonia of un-
known origin, but after additional diagnostic procedures
conducted two months later, it was proven that death was
caused by COVID- 19.

Histopathological analysis

Histopathological analysis (HP) of the lungs revealed
prominent intraalveolar protein- rich edema, capillary
congestion, and formation of hyaline membranes. Alveolar
lumen was filled with a moderate number of multinuclear
giant cells presenting with a viral cytopathogenic effect.
A number of embolized thrombi were present in middle-
caliber pulmonary artery branches. The HP finding cor-
responded to the viral etiology interstitial pneumonia. HP
tindings of other organs were unremarkable.

Molecular testing

Nasopharyngeal swab and lower respiratory tract speci-
mens (trachea and both lungs), as well as the femoral vein
blood, were collected during the autopsy. Before the post-
mortem examination, the body was kept in the refrigera-
tor at 4°C. After the RNA isolation from the swabs, using
QIAamp Viral RNA mini Kit (QIAGEN N.V., Venlo, The
Netherlands) on manufacturer’s instructions, the presence
of RNA sequence specific for OFR1ab gene of SARS- CoV-
2 was tested using Real-Time Fluorescent RT-PCR Kit
for Detecting SARS-CoV-2 (BGI Genomics, Shenzhen,
Guangdong, China). This kit also employs human house-
keeping gene B-actin as the internal control. Reverse tran-
scription, amplification and detection was performed in
ViiA7 (Applied Biosystems, Waltham, MA, USA), using
the cycling profile recommended by the manufacturer.
Signals specific for the internal control were the only tar-
gets detected in all the samples. Lateral flow immunochro-
matographic test for IgM and IgG SARS-CoV-2-specific
antibodies (Wuhan UNscience Biotechnology Co. Ltd.,
Wuhan, Hubei, China) showed positive results for the IgM,
but not for the IgG antibodies against novel coronavirus,
suggestive for the acute phase of coronavirus infection.
Negative results for the viral RNA could be explained by
the prolonged period from death to sampling.

Case 2 presentation
A 28-year-old professional basketball player suffered a
cardiorespiratory arrest during training, which was fol-

lowed by an unsuccessful cardiopulmonary resuscitation.

‘ DOI: https://doi.org/10.2298/SARH220118014P
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Heteroanamnestic data indicated that he suffered from
SARS-CoV-2 about one month previously. He had mild
symptoms (low fever, periodic dysrhythmias, and fatigue),
but was not involved in any training activities during the
SARS-CoV-2 infection symptoms, nor during one month
afterwards. At the time of his return to training he had no
complaints about any health issues.

The autopsy was performed two days after death, ac-
cording to the standard procedure. While waiting for the
autopsy, the body was stored in a “cold room” at 15°C, be-
cause it could not be refrigerated due to the excessive body
length (over 2 m). External examination showed advanced
putrefaction and several recent injection wounds on the left
forearm suggesting attempted resuscitation. Gross autopsy
findings revealed an enlarged heart (dimensions 17 x 14 cm,
weight 570 g), with macroscopically visible fibrotic focuses,
while the findings in other organs were unremarkable.

Specimens for toxicological and histopathological
analyses were taken. Samples for toxicological analysis
included heart blood (peripheral blood was not available
because of the advanced putrefaction), as well as kidney
and liver samples, which were negative for the presence of
therapeutic or any other drugs of abuse.

Histopathological analysis

Although HP analysis showed advanced putrefactive chang-
es, basic anatomical structure was still recognizable. There
was a prominent intraalveolar edema and heavy capillary
congestion of lungs. The alveolar lumen in better conserved
tissues was filled with a moderate number of macrophages.
In the heart, large fields of perivascular and interstitial fibro-
sis were visible and could be attributed to old myocarditis
changes and advanced atherosclerotic changes in the intra-
myocardial blood vessels. The HP finding corresponded to
the sudden cardiovascular death due to the cardiac dysrhyth-
mia most probably formed in one of the fibrotic focuses.

Molecular testing

Nasopharingeal swab and heart blood samples were col-
lected immediately after the admission of the body to
the Institute of Forensic Medicine. Collected biological
samples were analyzed using SARS-CoV-2 One-Step RT-
PCR Kit (NZYTech, Lisbon, Portugal), targeting viral
RNA-dependent RNA polymerase of the virus and hu-
man RNAse P gene (internal control) in WiiA7 (Applied
Biosystems), as well as with serological testing for COVID-
19-specific IgM/IgG antibodies. Both tests performed were
positive for SARS-CoV-2 RNA and antibodies (both IgM
and IgG) in the analyzed biological samples. The high Ct
value from the RT-PCR test suggested low viral load in the
samples. Three days later, during which time the body was
kept in a room at 15°C, the same biological samples were
taken during the autopsy and analyzed immediately, but
were negative for SARS-CoV-2 RNA possibly due to the
postmortem degradation of the samples. The lateral flow
tests for antibodies were unreadable, due to the extensive
hemolysis of the blood samples.
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DISCUSSION

One of the crucial roles of forensic medicine and pathology
during any epidemic is to perform autopsies along with all
additional analyses in order to provide new insights of the
pathogens’ transmission and their clinical features. In con-
trast, in the course of this pandemic, medical public and
scientists are under the impression that there is a certain
degree of modesty in the performing of autopsies. This
fact can potentially be explained by the very demanding
safety requirements for autopsy rooms and by tight criteria
recommendations for clinical autopsy requests. Despite
numerous scientific publications, there is no reliable data
concerning virus pathogenicity, postmortem transmission,
and its viability in cadavers.

Given the fact that virus detection is more probable
in cases where the viral load is higher, nowadays naso-
pharyngeal swab represents the golden standard sample
for SARS-CoV-2 virus detection not only in live persons,
but also as a part of postmortem isolation. Following the
above-mentioned principles, a positive SARS-CoV-2 na-
sopharyngeal swab taken during early postmortem period,
according to the CDC recommendations, would mean that
the person was infected and, if other clinical data suggest
so, died from COVID-19 disease or its complications. On
the other hand, there is not enough scientific evidence
that would prove that negative nasopharyngeal swab for
SARS-CoV-2 virus taken during early postmortem period
will definitely exclude COVID-19 as a cause of death [7].

The first case presented in this report highlights the fact
that the persistence of SARS-CoV-2 RNA in the lower re-
spiratory tract swabs can be detected as late as two months
after death regardless of the fact that the swabs were not
stored according to the CDC recommendations in cases of
a delayed testing (at -70°C or below). Contrary to the first,
in the second presented case report, after initial SARS-
CoV-2 virus isolation, only two days later, when the autop-
sy was performed, the virus was not detectable in the same
biological samples any more, even though all samples were
taken and stored according to the CDC recommendations.
Thus, previously mentioned facts raise a number of ques-
tions concerning postmortem SARS-CoV-2 virus viability,
especially in the light of post-mortem period prolonga-
tion, and its detectability not only in different biological
samples. According to CDC information concerning novel
SARS-CoV-2, there is a lack of data on the frequency of de-
tection of SARS-CoV-2 by RT-PCR on postmortem swabs
collected in different intervals after death. Generally, it is
said that, based on the knowledge from previous MERS-
CoV and SARS-CoV epidemics, if SARS-CoV-2 testing
on postmortem swab samples is considered a suspected
COVID-19 case, SARS-CoV-2 RNA in the majority of
cases may still be detected up to three days postmortem.
Also, some scientists have shown that the sensitivity of
postmortem tests may be reduced with a longer postmor-
tem interval or embalming [8]. On the other hand, a group
of German scientists showed that SARS-CoV-2 RNA may
be detectable even in decomposed corpses [9].
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An Italian autopsy study did not find a correlation be-
tween the results of the swabs and either the time elapsed
from their collection or the time elapsed before their ac-
ceptance in the microbiology laboratory for virus isolation
[8]. Therefore, it can only be concluded that the available
scientific results are limited and, at the very least, uncon-
vincing, suggesting the necessity of more thorough studies
concerning this issue.

We want to highlight the fact that there are many factors
that can affect the postmortem virus survival time. Besides
the previously mentioned, according to some studies, re-
frigeration of the corpse may also prolong survival time of
the coronavirus [10]. A lack of adequate antiviral therapy
during the immediate pre-mortem period may play some
role in the lasting persistence of SARS-CoV-2 RNA. In
the first case report, the deceased did not receive specific
antiviral therapy since there were no certain clinical data
confirming SARS-CoV-2 infection. Also, collection of
swabs from the lower respiratory tract provides a higher
probability of viral RNA detection than swabs from the
nasopharynx [11]. However, special attention should be
paid to the interpretation of PCR testing in postmortem
specimens. Positive nasopharyngeal swabs or lower airway
specimens do not always mean that the deceased had the
infection, because the viral RNA may persist in clinical
samples without the virus being viable [12].

Our case reports suggest that post-mortem SARS-
CoV-2 virus can be isolated in the biological samples even
after a considerable post-mortem delay of the molecular
analyses. Regardless of the facts stated in these case reports,
the authors want to highlight the necessity of wider studies
in order to define the infectiveness and biological stability
of the virus in postmortem tissues. It is necessary to form
firm arguments, supported by strong pathohistological and
molecular evidence that would be the foundation for future
clinical and postmortem clinical studies. This information
will also ensure reducing the risks of infection for medical
staff involved in autopsy procedures by increasing their
knowledge and awareness of the postmortem infective
status of the body.
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NMocTmopTanHa geTeKTabunHocT u BujabunHoct Bupyca SARS-CoV-2 y pasnnuutum

610N0WKMUM y30pLMMa

TnjaHa MeTpoBuh', Munexko borgaHosuh', TaTjaHa AtaHacujeBuh', BecHa Monosuh', Munexa JosaHosuh?, puHa barbanuH',

bojaHa PagHuh!

'YHuBep3utet y beorpagy, MeanumHckn dakynteT, UHCTUTYT 3a cyacky meauumHy ,Munosah MunosaHosuh', Beorpag, Cpbuja;
2YHuBep3uTeT y beorpagy, MegnumHckn dakynter, IHcTuTyT 3a natonorujy, beorpag, Cp6uja

CAXETAK

YBopg be3 cBeobyxBaTHMX MOCTMOPTaNHUX UCTPaXKMBakba Hulje
Moryhe yTBpAWTY Y3POK CMPTW KOA NPEMUHYMX 0coba 3a Koje
Ce CyMHbano Aa Cy No3uUTUBHM 1 KOJ OHUX KOju Cy 6unu nosu-
TUBHU Ha SARS-CoV-2. Y unmby pasmatparba 0 MoryhHocTMa
nocTMopTanHe aetekuuje Bupyca SARS-CoV-2 1 ctabunHocTm
rerose PHK, npukasaHa cy ABa cnyyaja.

Mpukas cnyyajeBa lNpBu cnyyaj npeAcTaB/ba YeTpaeceTo-
rOANLWbU MyLIKapaL yuje je Teno o64yKoBaHO YeTnpu faHa
nocsne cmptiu. Teno je yyBaHo Ha Temnepatypw og 4° C. Makpo-
CKOMCKUM V1 MUKPOCKOMCKMM MPerfiefom youeHo je 060cTpaHo
3anambetrbe nuyha. MonekynapHe aHanu3se nokasane cy npu-
cycTBo IgM anTutena, anu je PCR Tect Ha PHK SARS-CoV-2 6uo
HeraTueaH. [lpyru cnyyaj npefcras/ba iBafAeCeTOCMOroANLLHbY
npodecroHanHn KolwapKall Koju je 6o1oBao op uHbekuuje
BMPYCOM KOPOHa OKO MeceL| faHa npe cmptu. O6ayKuuja je

BAll: https://doi.org/10.2298/SARH220118014P

M3BpLUEHa [iBa flaHa KacHuje. Teno je yyBaHo Ha Temnepary-
pv oa 15°C. MakpOCKOMCKYM Hasas je Noka3ao y3Hanpegosane
TpynexHe npomeHe 1 yehare cpua ca BUa/mbUBMM poKycrma
dunbpo3se. XncTonaToNowWKM Hanas je oAroBapao HanpacHoj
cpyuaHoj cMpTu 360r nopemehaja cpyaHor pyTMa reHeprcaHor
HajBepoBaTHWje Ha MecTy Hekor o ¢pokyca pubpose. TecTn-
parem Ha PHK SARS-CoV-2 n aHtutena (IgM, IgG) pobwjeHn cy
MO3UTVBHY pe3ynTaTu.

3akbyyak OBaj paj yKasyje Ha To 1a BUPYC MOXe 61T 130/10-
BaH MOJIEKYNIAaPHVIM MeToama Y G1OMOLWKUM Y30PpLMMa YaK 1
rocse Beoma NpoAy»KeHor NoCTMOPTaNHOr MHTepBana. Mctnue
Ce HeoMXxof[HOCT CnpoBoherba 06UMHUjKX CTyANja Koje 6u pe-
duHUcane nepron MHGEKTUBHOCTY 1 GUONOLLKE CTAaBUIHOCTN
BUpPYCa Y MOCTMOPTaHUM TK/BUMA.

KmbyuHe peun: cyacka meavLyvHa; natonoruja; kosug 19; fe-
TeKUuja BUPYCa; 6ronowwKn y3opuu
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CASE REPORT / MPUKA3 BOJNIECHUKA

Challenges in irradiated bone implantation

Filip Ivanjac, Vitomir Konstantinovi¢
University of Belgrade, School of Dental Medicine, Belgrade Serbia

SUMMARY

Introduction Implantation in irradiated bone is very challenging due to many factors: implant therapy
parameters, irradiated tissue, and the patient’s general health. Implantologists have to consider all of
these aspects when planning implant therapy and during the postsurgical recovery period.

Case outline A case presented in this paper is a 54-year-old male, who was admitted to the Clinic for
Maxillofacial Surgery, School of Dental Medicine in Belgrade, Serbia, for implant-anchored orbital prosthe-
sis. One year previously, the patient had orbital exenteration and postoperatively received radiotherapy
with an overall dose of 60 Gy. After planning, three disk implants — two double and one triple disk were
placed (Ihde Dental, Switzerland). Implant stability was clinically satisfactory, with the immediate implant
stability quotient score of 37,46, and 51, respectively. After osseointegration implant retained prosthesis
was manufactured. After six years due to osteoradionecrosis (ORN), implant stability was compromised.
The patient received conservative and hyperbaric oxygen therapy. The implants regained stability, and
the patient was in remission for four years. Afterwards, due to ORN, two implants were explanted, and
the third implant was stable enough to anchor the prosthesis. The prosthetic plan had to be modified
for one implant anchorage; afterwards, successful prosthetic rehabilitation was achieved.

Conclusion Implantation in irradiated bone is very delicate, and careful planning of implant insertion and
prosthetic rehabilitation is essential. A possible occurrence of osteoradionecrosis should also be taken into
account, as a result of which the implant may be lost, which compromises the retention of the prosthesis.

Keywords: extraoral implant therapy; osteoradionecrosis (ORN); bone implantation

INTRODUCTION

Therapy of malignant tumours includes radi-
cal surgical resection, with adjunctive specific
oncologic therapy such as irradiation and
polychemotherapy. After tumour resection,
irradiation therapy is applied to reduce the
probability of relapse [1, 2, 3]. A bone that has
been irradiated does not have the same quali-
tative characteristics as an intact bone. The
negative effect of X-rays on bone tissue, skin
and mucosa leads to tissue hypoxia and a de-
crease in the number of cellular elements [3,
4, 5]. In soft tissues, they cause wounds that
are difficult to heal and compromise circula-
tion. The success of implant therapy in such
tissue depends on several factors: the quality
of the bone, the blood supply to the bone tis-
sue, as well as the number and preservation of
the cellular elements of the bone [1, 2, 3]. The
proliferation of bone marrow, collagen, peri-
osteal and endosteal cells is reduced in irra-
diated bones. All this makes osseointegration
difficult. Hyperbaric oxygen therapy (HBOT)
helps significantly with osseointegration in ir-
radiated tissue. Some authors advise implanta-
tion in an irradiated area 4-6 months after the
completion of radiation therapy, although many
studies show good results even after immediate
implantation. Sometimes, due to the high dose
and frequency of radiation, osteoradionecrosis
occurs [5, 6, 7]. The bones around the orbital
cavity are the most prone to radiation damage.
The effect of radiation dose is expressed as the

“cumulative radiation effect” (CRE). A statisti-
cally significant dose of radiation for implant
failure is 50 Gy and more [8, 9].

CASE REPORT

A 54-year-old male was referred to the Clinic
for Maxillofacial Surgery, School of Dental
Medicine in Belgrade, Serbia, for prosthet-
ic rehabilitation after orbital exenteration.
Previously, he was operated on for recurrent
squamous cell carcinoma of the left eyelid with
orbital propagation. After surgery, he received
radiotherapy in 30 sessions for six weeks, five
times a week, with an overall dose of 60 Gy.
One year after irradiation, the patient was ad-
mitted for implant therapy and prosthetic re-
habilitation.

After preoperative computed tomography
evaluation and planning, implantation was
performed in general endotracheal anaesthe-
sia in April 2012. Three disk implants (Dr. Ihde
Dental AG, Gommiswald, Switzerland) were
placed (two double disk implants, and one tri-
ple disk implant) in the standard implantation
protocol for disk implants. After bone expo-
sure, implant site preparation was done with
minimal trauma using specific drills (vertical
cutter and lateral cutter) using a high-speed
contra-angle (1:1, up to 40,000 rpm), with con-
stant and vigorous cooling by cold saline solu-
tion (4°C). The implants were then hammered
into the prepared cortical implant bed (Figures
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Figure 3. A:implants prepared for metal substructure placement; B: metal substructure placed
for prosthesis retention

Figure 2. Waters projection radiography with
placed implants

1a, 1b, and 1c¢). Double disk implants were inserted supra-
orbital in the lateral aspect of the frontal bone and triple
disk in the body of the zygomatic bone. Immediately after
placement, implant stability was measured using Ostell
Mentor AB, (Integration Diagnostics Ltd., Gothenburg,
Sweden). Implant stability quotient (ISQ) of 37 and 46 (for
double disks) and 51 (for triple disk) was found. Implants
were then covered under the skin for healing.

Prophylactic antibiotic therapy with amoxicillin with
clavulanic acid (Amoxiclav, Sandoz, Basel, Switzerland)
was prescribed - 1 g every 12 hours.

After completing osseointegration, six months later,
control radiography — Waters projection — showed good
implant osseointegration (Figure 2). Implants were ex-
posed and cutaneous formers were placed onto them, to
prepare for impression taking. The middle, double disk
implant, was left submerged as backup retention for pros-
thesis anchorage.

Before the process of orbital prosthesis production, ISQ
measuring for the two exposed implants was performed.
Double disk showed 39 and triple disk 55. After impres-
sion taking, planning and modelling the substructure on
the master model was done. The acrylic base plays the role
in both magnet and silicon prosthesis holders’ platform.
A magnet for retention - Co-Sm magnet (Technovent,
Bridgend, UK) was attached to the acrylic base by self-cur-
ing acrylic resin. The other part of the magnet was bonded
to the housing at the metal substructure by composite glue.
After the wax sculpting, the orbital prosthesis was convert-
ed to additional silicone with a previously selected colour.

‘ DOI: https://doi.org/10.2298/SARH230105026I

Implant-anchored metal substructure for prosthesis reten-
tion was set on the patient (Figures 3a and 3b).

Prosthesis served very well for six years with no com-
plaints from the patient. However, in 2018, due to subse-
quent osteoradionecrosis, the implants were compromised.
The values of ISQ for the double disk were 30 and for the
triple disk it was almost the same — 53, because the implant
was not in an area affected by osteoradionecrosis.

The patient was treated with local conservative treat-
ment comprised of curettage and debris removal, as well as
with 3% oxygen and betadine rinse. Afterwards, the patient
underwent HBOT - 20 sessions, 70 minutes per session.
Through the mask, 100% oxygen was administrated with
a pressure of 2.2 atmosphere absolute. After the applied
therapy, the clinical signs of osteoradionecrosis resolved
and the patient used the prosthesis normally. ISQ measure-
ments were 36 and 55, respectively (Figure 4).

Four years later (June 2022), due to osteoradionecrosis
exacerbation (Figure 5), both double-disc implants had to
be removed, because they were clinically unstable due to
bone damage. Nevertheless, the triple-disc implant was still
stable (ISQ 55), given that the zygomatic bone in which it
was anchored was not affected by osteoradionecrosis. The
triple-disk implant was stable enough to take over the pros-
thesis anchorage. In addition, the prosthesis substructure
had to be readjusted due to the smaller number of retaining
implants. The acrylic part of the prosthesis was somewhat
reduced, which made the prosthesis lighter. Afterwards,
the triple-disk implant showed good clinical stability for
the orbital prosthesis retention (Figure 6).

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):231-234
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Figure 4. Patient in remission after hyper-
baric and conservative therapy

Figure 6. Prothesis substructure remodeled
for one implant retention

Figure 5. Waters projection radiography
showing osteoradionecrosis bone damage
around implant

The report has been reviewed and approved by the
Ethics Committee of the School of Dental Medicine,
University of Belgrade (No. 36/14).

DISCUSSION

Even for experienced surgeons it is challenging when they
are faced with implantation in irradiated bone. Careful
planning and implant therapy parameters (bone amount,
implant type, implantation technique, and protocol) have
to be taken into consideration. Also, irradiated bone issues
are of great importance; some bones are more prone to
osteoradionecrosis than others; if the amount of radiation
dose is over 50 Gy, the risk of osteoradionecrosis (ORN) is
much higher; frequency and duration of radiation therapy
also play an important role in the risk of ORN [1, 2, 3].

Correspondingly, the success of implant therapy in ir-
radiated tissue depends on the quality of the bone. The
highly mineralized bone, like zygoma, is typically very
resistant to infection and stable to resorption. This is why
disk implants placed in compact bone are, in our opinion,
the method of choice [1, 9]. Nevertheless, the blood supply
to the bone tissue is one of the essential factors, as well as
the number and preservation of the cellular elements of
the bone. Proliferation of bone marrow, collagen, periosteal
and endosteal cells is reduced in an irradiated bone. Due
to these factors, bone after radiation therapy is specifically
prone to osteoradionecrosis. General health factors like age
or chronic illness (diabetes), risk of relapse, and nicotine
consumption, are also contributing factors to the failure
of implant therapy in irradiated bone [5-9].

The difference is that double-disk implants (the two
explanted) generally have slightly smaller ISQ values than
triple-disks implants because of a reduced number of re-
taining disks. Furthermore, two double-disk implants were
placed in the orbital part of the frontal bone and the triple-
disk one was in the body of the zygomatic bone, which
made all the difference. In the orbital part of the frontal
and zygomatic bone, our previous studies showed a high
cortical thickness of 1.9 mm and 2.7 mm, respectively.

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):231-234

The zygomatic bone has thicker compact bone compared
to the frontal bone, it is less porous (5.7% compared to
6.7%), which gives better support for integrated implants
[1, 2, 3]. Also, we assume that the zygomatic bone was
not affected as much as the orbital part of the frontal bone
during radiotherapy because it was not in the main focus
of irradiation, hence it was not as susceptible to ORN.

Conservative treatment in combination with antibiotic
therapy is helpful. HBOT involves breathing pure oxygen in
a pressurized dive chamber [10-13]. This specialized cham-
ber promotes healing by allowing more oxygen to dissolve
in the blood, which results in more oxygen being delivered
to tissues. HBOT is often used as the first line of treatment
for ORN, but there is an ongoing debate on its effectiveness.
The treatment usually consists of daily “dives” for a total of
20-40 dive sessions over several weeks [12, 13, 14].

Some implantologists insert an extra (submerged) im-
plant as a precaution as a reserve for possible use when
implant failure is expected. In the presented case, we were
not able to use a submerged implant because it was also
affected by osteoradionecrosis. However, the fact that the
triple-disk survived allowed the patient to continue us-
ing the orbital prosthesis. In our opinion, the zygomatic
bone is the ideal place for extraoral implants because of
its somewhat higher compact bone thickness and lower
porosity compared to the orbital part of the frontal bone,
as those are the main two areas for disk implant placement.

From the prosthetic point of view in such cases, the
prosthesis has to be lighter, which was accomplished by
a maximum possible reduction in volume to relieve the
remaining implant, but still preserve the function. Some
authors resort to making hollow lightweight prostheses to
decrease the load of the implants [14, 15].

To conclude this case presentation, implantation in
irradiated bone is very delicate, and careful planning of
implant insertion and prosthetic rehabilitation is essential.
Possible occurrence of osteoradionecrosis should also be
taken into account, as a result of which the implant may
be lost, which compromises the retention of the prosthesis.

Conflict of interest: None declared.
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WN3330BM y UMNNAHTaLMjM 3payeHe KOCTH

Ounun ViBarbay, Butomnp KoHctaHTMHOBMA
YHuBep3urteT y beorpagy, CromatonoLuku ¢pakyntet, beorpag, Cpbuja

CAXETAK

YBop /ImnnaHTaumja y 3payeHoj KOCTU je BEANKN 13a30B 3601
MHorux GakTopa: napameTapa MMMNIAHTONOWKe Tepanuje,
3payeHor TKMBa 1 OMLUTer 34PaBCTBEHOT CTakba NaLujeHTa.
VImnnaHTono3n mopajy aa yamy y 063up cBe OBe acrneKTe npu-
NIMKOM NAaHypaa MMMIAHTOSOLLKe Tepanuje 1 TOKOM NOCT-
XUPYPLLKOT Meprofa onopaska.

Mpuka3s 6oecHMKa Y 0BOM pafly NprikasaH je MyLuKapal, ctap
54 roguHe, Koju je NpUMIbeH Ha KnHuKy 3a MakcunodauyjanHy
xupyprujy Cromatonowkor dakynteta y beorpagy y Cpbuju
pafv nocTaBsbatba MMMIAHTATMMa PeTUHMPaHe opbuTanHe
npoTeTcKke HafokHaae. [0AuHY AaHa paHuje je MMao er3eHTe-
paumjy opbuTe 1 NprMao je paguoTepanujy ca yKynHom 4o30m
o 60 Gy. [Nocne npujema Ha KNvHKKyY 1 NnaHvpara Tepanuje
rocTaBJ/beHa Cy TpU AncK-umnnaxTata (lhde Dental Switzerland)
(mBa mynna, jeaaH TpocTpyku). OnopaBak naumjeHTa 6vo je 3a-
[0BOJbaBajyhu, ca KNUHNYKIN CTabUHUM MMMJIAHTaTMMa (MMe-
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je npoTesa peTnHMpaHa UMNIaHTaTMMa. HakoH LWwecT rognHa
CTabMNHOCT UMNNaHTaTa je 6una yrpoxeHa 360r octeopaauo-
Hekpo3e. MaumjeHT je fO6MO KOH3epPBaTVBHY U XunepbapruHm
TpeTMaH. IMnnaHTaTy Cy NOBPaTWAN CTabUNHOCT, MaLuujeHT je
6110 y pemucujy YeTpy roguHe. MNocne Tor neproaa, ABa UM-
nnaHTaTa Cy eKCniaHTMpaHa 36or octeopaamoHeKkpo3e, a Tpehn
VIMMJIaHTaT je 6110 JOBOJ/bHO CTabunaH Aa PETUHMPA NPOTesy.
MpoTeTckm pap je Mopao 6uT MoanMdUKOBaH 3a CUApeHbe Mo-
MoRy jefIHOT MMMNaHTaTa, MoC/e Yera je MOCTUrHyTa yCreLuHa
npoTeTcKa pexabunutauyja.

3ak/byyak VimnnaHTtauuja y 03payeHoj KoCTu je BeoMa Aenu-
KaTHa, Ma je HeOMXOAHO MaX/bUBO MIAHUPAHE YrPafHEe NM-
nnaHTaTa 1 NpoTeTCKe pexabunutauuje. Tpeba y3etn y 063up
1 Moryhy rojaBy ocTeopafMOHEKPO3e, ycre yera Moxe fohu
[0 rybuTKa MnaHTaTa, WTOo HapyLlaBa PeTeHLmjy npoTese.

KrbyuHe peuu: eKcTpaopasiHa MMMIaHTOOLKA Tepanuja; ocTe-
OpPaANoHEKPO3a; MMIaHTaLMja y KoCTu
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SUMMARY

Introduction Pulmonary artery hypertension and right ventricular failure are potentially fatal compli-
cations that can develop in patients with portal hypertension. The objective of this case report was to
report a patient with end-stage liver disease, and portal and pulmonary artery hypertension and right
heart failure.

Case outline A 57-year-old man was admitted to the Cardiology Department of a tertiary referral hospital
due to signs of right-sided heart failure, ascites, pleural effusions, and pretibial edema. The patient had
the history of alcohol abuse, arterial hypertension, and gout. Just prior to the admission, abdominal ul-
trasound revealed granular liver structure, as well as ascites. Laboratory tests showed microcytic anemia,
values of transaminases below referent, hypoalbuminemia, low creatinine clearance. Echocardiography
revealed pulmonary hypertension, and right ventricle failure. Right heart catheterization unraveled
precapillary pulmonary hypertension, but thoracic CT scan and thoracocentesis excluded underlying
pulmonary illness. Treatment continued at the Gastroenterology Department of the tertiary hospital.
Abdominal CT scan diagnosed cirrhotic liver, and signs of portal hypertension. The patient was treated
with symptomatic therapy, but developed acute-on-chronic renal failure and eventually died.
Conclusion Multidisciplinary approach is very important to distinguish portopulmonary hypertension
early in the course of liver disease, because evolution of right sided heart failure precludes these patients

from adequate lifesaving therapy.

Keywords: pulmonary arterial hypertension; right-sided heart failure; liver cirrhosis

INTRODUCTION

Right-sided heart failure (RHF) clinical syn-
drome is associated with increased morbidity
and mortality in a variety of diseases [1]. Heart
failure and liver disease often coexist, because
of bidirectional cardiohepatic interactions, con-
comitant risk factors, or diseases affecting both
organs [2]. RHF in patients with liver disease can
be a consequence of cirrhotic cardiomyopathy,
pulmonary vascular complications, concomitant
left ventricular failure, and chronic renal failure
[2, 3, 4]. Patients with portal hypertension can
develop increased pulmonary vascular resis-
tance (PVR) and pulmonary artery hyperten-
sion (PAH) condition called portopulmonary
hypertension (PoPH) [3-9]. PoPH is frequently
underrecognized condition for a long time, with
marked diagnostics and treatment variability [3,
4,5, 8-12]. As PVR rises, right ventricle strain
is raising, function declines with ultimate signs
of RHF [1, 13]. Patients with advanced stage of
PoPH usually have poor prognosis, frequent
hospitalizations, and high mortality from pro-
gressive RHE, acute renal failure, but the ma-
jority die of complications due to underlying
decompensated liver failure [4, 11, 14].

The objective of this case report was to
report a patient with end-stage liver disease,

portal and pulmonary artery hypertension,
and RHE

CASE REPORT

A 57-year-old man was hospitalized for the first
time at the Cardiology Department of a ter-
tiary hospital, due to clinical signs resembling
biventricular heart failure and NT-proBNP
above 25,000 pg/mL, referred from a pulmon-
ologist. The patient presented with symptoms
of dyspnea on minimal effort, swellings of the
abdomen, scrotum, and legs, which had been
deteriorating for the previous four weeks,
weight loss of 10 kg, and several black stools
seven days prior to admission. The patient had
a history of untreated gout and arterial hyper-
tension for the previous seven years, without
medical documentation. The patient did not
smoke, but consumed alcohol almost daily over
the previous 10 years. Just before admission, the
patient was examined by a gastroenterologist.
Abdominal ultrasound showed vast amount of
ascites, enlarged spleen (156 mm), small echo-
genic kidneys and bilateral pleural effusion; an
elective gastroscopy was indicated. The patient
was referred to a pulmonologist, where chest
radiography and diagnostic thoracentesis with
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Figure 1. Dilated right atrium, the tricuspid annulus, and the right
ventricle

Figure 3. Severe tricuspid insufficiency

evacuation of 1000 ml of transudate was done, and the
patient was referred to a cardiologist.

Physical examination on admission revealed that pa-
tient was afebrile, oxygen saturation was 93%, the skin
was pale, sclera were of normal staining, hypertensive
(220/120 mmHg), tachycardic (110 beats/minute), with
bilateral jugular venous distention, accentuated pulmonic
component of the second heart sound, tricuspid regurgi-
tant holosystolic murmur, the right lung percussion dull-
ness and absent breath sounds, as well as signs of ascites
and pitting leg edema.

Baseline laboratory tests showed severe microcytic
anemia (Hgb 73 g/I, MCV 67.9 fL), normal thrombocyte
count, decreased level of liver transaminases (AST 7 U/L,
ALT 13 U/L), normal bilirubin, mild direct hyperbilirubi-
nemia (8 umol/L), elevated gamma-glutamyl transferase
(78 U/L), hypoalbuminemia (26g/L), INR value above
referent (1.7), low creatinine clearance (32 mL/minute),
hyperuricemia (652 pmol/L), as well as low levels of FT3
(3.73 pmol/L), normal levels of FT4 (15.04 pmol/L) and
high levels of TSH (10.43 pmol/L). Serological tests for
hepatitis B, hepatitis C and HIV were negative.

Transthoracic echocardiogram (TTE) revealed dilated
right atrium (RAVs/BSA 43.68 mL/m?), tricuspid annulus
(3.7 cm), and right ventricle (RV1 4.7 cm, RV2 2.6 cm, RV3
8.6 cm) (Figure 1), with flattening of the interventricular

Figure 2. Flattening of the interventricular septum in systole

Figure 4. Low tricuspid annular plane systolic excursion (1.4 cm)

septum (Figure 2), severe tricuspid regurgitation (Figure
3), high right ventricular systolic pressure (87 mmHg),
peak tricuspid regurgitation velocity (4.1 m/s), low tricus-
pid annular plane systolic excursion (1.4 cm), and tricuspid
annulus systolic velocity (0.08 m/s) (Figure 4), no mitral
regurgitation, mild pulmonic regurgitation, pulmonary
artery diameter (2.4 cm), and high inferior vena cava di-
ameter (2.3 cm), without inspiratory collapsibility. Left
ventricle (LV) volumes were normal, with signs of con-
centric hypertrophy (diameters of interventricular septum
of 1.5 cm, and of posterior wall of 1.5 cm), preserved LV
ejection fraction (56%). The left atrium was dilated (LAV's/
BSA 38.42 mL/m?). The ratio of peak early diastolic veloc-
ity (E) to peak velocity flow in late diastole (A) - E/A -
was 1.21, tissue Doppler imaging showed low septal early
diastolic velocity (es’) of 0.06m/s, low lateral early diastolic
velocity (el’) of 0.09m/s, with normal LV feeling pressure
(E/e'av = 9.3), diastolic dysfunction grade II, and minimal
pericardial effusion.

The pulmonologist excluded active pulmonary disease
based on the normal pulmonary parenchyma on the thorax
computed tomography (CT) scan and bilateral transuda-
tive pleural effusions.

The patient was treated with red blood cells transfusion,
albumin supplementation, parenteral diuretic therapy,
therapeutic thoracentesis, antihypertensive therapy, and
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thyroid hormone supplementation, but without improve-
ment.

On the third day of hospitalization, right heart catheter-
ization was performed. The values indicated severe precapil-
lary pulmonary arterial hypertension: mean pulmonary ar-
tery pressure of 53 mmHg; PVR of 8.1 WU (703 Dynes/cm’);
pulmonary capillary wedge pressure of 15 mmHg, central
venous pressure of 19 mmHg, cardiac output of 4.3 L/min,
and cardiac index of 2.2 L/mL/m?.

Given the history of untreated alcoholism in our patient,
clinical signs of right heart failure, laboratory tests, TTE,
abdominal ultrasound, and right heart catheterization, the
diagnosis of decompensated liver cirrhosis and PoPH was
suspected.

On the fourth day, the treatment was continued at
the Gastroenterology Department of the tertiary hospi-
tal. Abdominal CT scan was done, revealing liver surface
nodularity, portosystemic collaterals, splenomegaly, and
ascites, thus confirming the diagnosis of portal hyperten-
sion and subsequent PoPH. The treatment was symptom-
atic, consisted of parenteral diuretics, albumins, red blood
cells transfusions, several thoracenteses, and paracentesis.
The patient developed acute-on-chronic renal failure, two
continuous veno-venous hemofiltrations were performed,
but the patient’s hemodynamic status subsequently dete-
riorated, and he died after 35 days.

The study was approved by the Ethics Committee of the
Institute for Cardiovascular Diseases of Vojvodina, and
written consent was obtained from the patient for the pub-
lication of this case report and any accompanying images.

DISCUSSION

We reported on a patient with alcohol-associated decom-
pensated end-stage liver disease and PAH who presented
with right heart failure. Almost 90% of patients with cir-
rhosis eventually develop portal hypertension, and this
condition is crucial for the majority of complications,
such as PAH [4, 10, 11, 12, 15]. PoPH is most commonly
observed in the setting of cirrhosis, which is alcohol-as-
sociated in almost half of the patients, as was the case in
our patient [14].

Pathophysiology of PAH in the setting of portal hy-
pertension is not clearly elucidated yet [4]. A proposed
mechanism of pulmonary arterial changes are inflamma-
tion, endothelial dysfunction, smooth muscle proliferation
and in situ thrombosis due to hyperkinetic circulation, en-
dotoxemia, low liver clearance, and porto-systemic shunt-
ing of vasoactive peptides [4].

PoPH is usually asymptomatic for years [11]. As the
disease progress and PVR rises, patients could have non-
specific clinical findings that could be mixed with signs of
liver cirrhosis and include exertional or dyspnea at rest,
palpitations, syncope, followed by signs of pulmonary and
portal hypertension and eventually signs of RHF [11]. In
our patient, signs of RHF and portal hypertension were the
first noted clinical signs. In a recent retrospective analysis
of patients with PoPH, the mean age at the time of death
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was 56 + 8.9 years, half of the patients were males, most
of them were in New York Heart Association class III or
IV, and had ascites, 25% had combined precapillary and
postcapillary PH, as was in our case [14]. PAH directly
caused death or contributed to death in 25% of patients
with PoPH, mainly from RHF [14]. Compared to patients
with portal hypertension, patients with PoPH have more
cardiac structural changes, like left and right atrial and
ventricular enlargement, mitral and tricuspid regurgita-
tion, pulmonary artery widening, pericardial effusion, and
aortic regurgitation than those without PoPH [12, 16]. In
our patient, TTE revealed PH, normal values of estimated
LV filling pressures, signs of RHF, small pericardial and
pleural effusions were registered on admission, which are
all associated with increased mortality [13, 17, 18].

Based on the initial echocardiographic finding, and
clinical signs of liver cirrhosis, in order to diagnose PAH,
right heart catheterization was done [19]. Our patient
had high mean pulmonary artery pressure and PVR, but
had concomitant chronic renal failure and LV diastolic
dysfunction leading to further volume overload. A mild
elevation of pulmonary capillary wedge pressure with high
level of PVR can be observed in some PoPH patients with
combined pulmonary vascular disease and a post-capillary
component, due to increased left ventricular stiffness in
the setting of high cardiac output and fluid overload [20].
However, transpulmonary gradient greater then 10, espe-
cially above 30, is suggestive of the presence of increased
pulmonary resistance, and is a predictor of poor prognosis,
as was in our patient [21].

Our patient had hypothyroidism that could have been
a consequence of liver cirrhosis, especially alcoholic and/
or PH, and presents a predictor of severity of liver disease
and mortality [1].

Chronic kidney dysfunction is common comorbidity
associated with high mortality in patients with PH, and
it itself may cause pulmonary vascular remodeling [22].
According to Shao et al. [12], compared to patients with
portal hypertension, patients with PoPH have lower hemo-
globin and higher creatinine. Our patient had pre-existing
renal impairment due to long-term hypertension. Acute
worsening of renal function in patients with PH is associ-
ated with RHF and mortality [23]. It has been shown that,
aside systemic arterial hypoperfusion, venous congestion
is a main driver for renal function deterioration in patients
with RHF [23]. Our patient developed acute-on-chronic
renal failure due to advanced liver disease per se, RHE,
elevated intra-abdominal pressure, hypovolemia, resulting
from excessive diuretic use and large volume paracentesis
and contrast agent given for the CT scan.

Treatment of patients with PoPH is usually late, com-
plex, and requires a multidisciplinary team, as was in our
patient [11, 20, 24]. Mortality rate in untreated patients
with PoPH is high [25]. In a retrospective analysis conduct-
ed by Sahay et al. [14], 33% of patients with PoPH were
considered unsuitable for liver transplantation because of
uncontrolled PAH, as was in our patient.

Deroo et al. [26] have recently showed that in patients
with PoPH, vasomodulatory therapy improves pulmonary
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hemodynamics and prolongs survival, but if it is followed
by liver transplantation, it could further improve prognosis.

In our case with PoPH, the first clinical presentation
was RHF. Early multidisciplinary approach, including
transthoracic echocardiography, is very important to
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UHcyduumjeHumja aecHor cpua Kao npsa maHudecTalmja nopTonyIMoHaNHe

XunepreHsuje
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CAMETAK

YBop lNnyhHa apTepujcka xunepTeHsmja n HCypuLmjeHLmja
JecHe KOMope Cy NoTeHUMjanHo daTtanHe KoMMIMKaLluje Koje
MOry HacTaTi Kof, 601eCH1Ka ca MOPTHOM XUMEePTEH3MjOM.
Linb papa je nprkasati 601ecH1Ka ca 3aBpLUHAM CTagUjyMOM
6onectu jeTpe, NOPTHOM U MNYyRHOM apTepurjckoM XunepTeH-
311jOM 1 MHCYbULIMjeHLIMjOM AeCHOT cpLia.

Mpukas 6onecHnka Myuikapal, ctap 57 roavHa, NPUMIbEH je
Ha KnuHuky 3a Kapavionorujy TepuujapHe 6onHuLe 360r 3Ha-
KOBa MHCYpuLMjeHLmje AecHOr cpLia, acuuTeca, nieypanHmx
u3nvBa 1 npetnbujanHux egema. imao je nctopujy 3noynorpe-
6e ankoxona, apTepujcke xmnepTeHsuje n ruxta. HemocpegHo
npe npujema yntpa3sykom abpgomeHa yTBpheHa je 3pHacTa
CTPYKTYpa jeTpe, Kao 1 acumTec. Jlabopatopmjckm TeCTOBM Cy
noKasanu MAKPOLITHY aHeMujy, BPeAHOCTN TpaHCaMm1Hasa
ncnop pedepeHTHNX, XMnoanbyMUHeMUjy N HU3aK KIUPEHC
KpeaTuHuHa. Exokapavorpaduja je ykasana Ha nayhHy xunep-
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TeH3ujy 1 nHcybuumjeHumnjy fecHe kKomope. Katetepusaumja
[eCcHor cpLia oTKpwva je npekanunapHy miyhHy xunepreHsujy,
anu KoMmrjyTepu3oBaHa ToMmorpaduja rpyaHor KoLua 1 Topako-
LieHTe3a Cy UCK/byunnm noctojare nuyhHe 6onectu. Jleuerbe
je HacTaB/beHO y KnuHuup 3a ractTpoeHTeposorujy TepumjapHe
60nHuLe. KomnjyTeprizoBaHOM ToMOrpadumjom abaomeHa au-
jarHOCTMKOBaHW Cy LMPOTMYHA jeTpa 1 3HaLW NOPTHE Xunep-
TeH3uje. bonecHuK je neyeH CUMNTOMATCKOM Tepanujom, anu je
3ap06uo aKkyTu3aLujy XpoHYHe bybpexxHe nHcybuumjeHunje
€a CMPTHVM UCXOAOM.

3aksbyvak MynTuancuynaMHapHy NPUCTYN je BEOMa BaxaH 3a
pa3nuKoBare NOpTONyIMOHANIHe XMMepTeH3uje Y paHoj Gasm
6onectu jeTpe, jep nojaBa AeCHOCTPaHe cpyaHe NHCydULmjeH-
upnje oHemoryhasa oBUM 6onecHULMa afeKBaTHY Tepanujy
KOjoM 611 Ce MOrao CMatbUTV MOPTaINTET.

KmbyuHe peun: nnyhHa apTepmjcka XunepTteHsuja; BeCHOCTpaHa
CpyaHa NHcyduLmjeHuja; Lmpo3a jetpe
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SUMMARY

Introduction Rapid diagnosis of metformin-associated lactic acidosis (MALA) and initiation of continuous
renal replacement therapy (CRRT) in diabetic patient successfully corrects a severe metabolic disorder
of a patient with acute renal failure.

Case outline A 58-year-old male patient with a medical history of type 2 diabetes and alcohol abuse
was admitted to the Emergency Department because of vomiting, diarrhea, and altered mental status.
Initial arterial blood gas analysis revealed severe metabolic acidosis (pH: 6.8, PaCO,: 12 mmHg, HCO.: 3.2
mmol/l), but the lactate level was too high to measure. MALA was suspected based on progressive lactic
acidosis and past intake of metformin. Renal replacement therapy was initiated — continuous veno-ve-
nous hemodiafiltration, and as a result a significant improvement of the clinical status, with both blood
pH and lactate level showing normalization, was achieved after finishing CRRT.

Conclusion MALA carries an ominous prognosis. This case suggests early initiation of CRRT in hemody-
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namically unstable diabetic patients with MALA.

Keywords: MALA; acute kidney injury; dialysis; lactic acidosis

INTRODUCTION

Metformin-associated lactic acidosis (MALA)
is a rare complication of metformin treatment
of type 2 diabetes, which can be caused due to
a large intake amount of the drug, or it can be
provoked by comorbidities such as renal or he-
patic insufficiency or acute infection. Clinically,
MALA can be presented with gastrointestinal
symptoms (nausea, vomiting, and diarrhea),
altered mental status, hypotension, and hypo-
thermia [1]. In patients with hemodynamic
instability due to septic shock and MALA, con-
tinuous renal replacement therapy (CRRT) has
been reported to be successful.

CASE REPORT

A 58-year-old male patient with a medical
history of type 2 diabetes and alcohol abuse
was admitted to the Emergency Department
due to vomiting, diarrhea, and altered mental
status, with a Glasgow coma score of 8, Acute
Physiology and Chronic Health Evaluation II
score of 29, and the Sequential Organ Failure
Assessment score of 8. The patient was tachy-
pneic (27 breaths/min.), tachycardic (118 beats/
min.), hypotensive (60/30 mmHg), oliguric (di-
uresis 400 ml). Initial arterial blood gas (ABG)
analysis revealed severe metabolic acidosis
(pH: 6.8, PaCO,: 12 mmHg, HCO,: 3.2 mmol/L),
but the lactate level was too high to measure.
Other initial laboratory results are presented

Table 1. Initial laboratory results

Blood glucose level (mmol/l) 18.1
Blood urea nitrogen (mmol/l) 35.2
Serum creatinine (umol/I) 1158
Potassium (K+) (mmol/I) 6.8
C-reactive protein (mg/ml) 61
Procalcitonin (ng/ml) 6.11

in Table 1. Due to altered mental status and
hypovolemic shock, failing to respond to large
volume of intravenous fluids, the patient was in-
tubated, mechanical lung ventilation was started
in combination with vasoactive support (do-
pamine/norepinephrine). Empirical parenteral
antibiotic therapy was introduced (ceftriaxone/
levofloxacin), based on the kidney function. He
was given intravenous sodium bicarbonate, and
ABG analysis repeated after an hour showed pH
of 6.9, with bicarbonate of 4.6 mmol/L, lactate
level being 24.8 mmol/L. Electrocardiogram,
abdominal ultrasonography and cranial com-
puted tomography scan showed no remarkable
findings. The chest X-ray revealed bilateral
paracardial areas of lung inflammation (Figure
1). MALA was suspected based on progres-
sive lactic acidosis and past intake of metfor-
min. Serum metformin concentration was 571
umol/L (reference range > 5 ug/ml). After intu-
bation, a nephrologist and an anesthesiologist
were consulted, the double lumen catheter was
inserted in the right internal jugular vein, and
renal replacement therapy (RRT) was initiated
- continuous veno-venous hemodiafiltration
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Figure 1. Chest X-ray with bilateral areas of lung inflammation

with the oXiris adsorbing membrane (Baxter International
Inc., Deerfield, IL, USA), through a Prismaflex CRRT set
(Baxter International Inc.). Blood flow rate was 150 ml/min.
The therapeutic dosage was 30 ml/kg/h. For anticoagula-
tion, unfractionated heparin was utilized. After the first
24 hours of CRRT, pH improved to 7.179, with an ABG
lactate of 21.72 mmol/L. Significant improvement of the
clinical status, with both blood pH and lactate level show-
ing normalization, was achieved after finishing one session
of CRRT, which lasted 96 hours (Figure 2). Consequently,
serum metformin concentration decreased to 104 umol/L.
Vasoactive support was reduced on the second day after
starting the CRRT, and was discontinued on the fifth day.
Hourly diuresis was initially 10-15 ml/h, and during the
CRRT it started increasing, so at the end of the procedure
the patient had diuresis of 1700 ml/24h. The patient was ex-
tubated on day 5 and transferred to the Nephrology Clinic,
where from he was discharged (blood urea nitrogen: 10.3;
creatinine: 151 umol/L; pH 7.38; pCO,: 38 mmHg; pO,:
90 mmHg; lactate level: 0.7 mmol/l; base excess: 3.8; HCO,
25.1, diuresis: 2200 ml/24 h).

This case report was approved by the Ethics Committee
of the University Clinical Centre of Vojvodina.

DISSCUSION

Metformin is a biguanide antihyperglycemic drug, which is
used as a first-line agent to treat type 2 diabetes. It inhibits
the conversion of lactate to pyruvate; this results in both
lactate production and its impaired metabolism. Lactic
acidosis is a rare but serious adverse effect in metformin-
treated patients. The incidence of MALA is mostly report-
ed to occur in 0.03-0.1 cases per 1000 patient-years but has
a high mortality rate, reported to be around 50% [2]. CRRT
and sustained low-efficacy dialysis for the treatment of
MALA have been documented in some case reports [3, 4].

MALA is generally treated with supportive therapy,
including RRT. Applying RRT in patients with MALA,
significant base deficit can be corrected; it also directly
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Figure 2. Improvement of blood pH and lactate level during continu-
ous renal replacement therapy (CRRT)

effects extracellular fluid volume and serum osmolality [5].
With regard to RRT for MALA treatment, a recent study
revealed that the clearance of metformin by continuous
veno-venous hemofiltration was less than that generally
reported to occur with conventional hemodialysis. Thus,
continuous veno-venous hemofiltration should be consid-
ered only in patients who are too hemodynamically un-
stable to tolerate hemodialysis. Indications for extracorpo-
real treatment include lactate > 20 mmol/L, pH 7.0, shock,
failure of standard supportive measures, and a decreased
level of consciousness [6].

In our case, CRRT was applied because the lactic acido-
sis was caused by metformin accumulation in the setting of
acute kidney injury, gastroenteritis, and subsequent hypo-
volemic shock. In our patient, cardiorenal syndrome was
interpreted as a prerenal deterioration of renal function
due to systemic hypoperfusion with consecutive inflam-
matory changes in the lungs [7].

In a retrospective analysis by Mariano et al. [8], survival
rate with CRRT in patients with MALA was noted to be
80%.

The clearance of drugs by CRRT may be less effective
than by intermittent hemodialysis, but needs to be con-
sidered for patients who are hemodynamically unstable.
In our patient, intermittent dialysis was difficult because
the patient was hemodynamically unstable receiving high
doses of vasopressors. After CRRT was initiated, his lactate
level and pH value improved and he subsequently recov-
ered from shock. CRRT is an effective treatment for MALA
if intermittent hemodialysis cannot be performed due to
hemodynamic instability. Also, one of many advantages of
the CRRT is the removal of substances that can produce
severe metabolic acidosis, such as alcohol, whose abuse was
noted in medical history of our patient, proven by Jha and
Padmaprakash [9]. In our case, the use of continuous veno-
venous hemodiafiltration in the setting of hemodynamic in-
stability led to a rapid correction of metabolic disorders and
hemodynamic stabilization, and, ultimately, to recovery.

Acute MALA carries an ominous prognosis. This case
suggests the application of early initiation of CRRT in he-
modynamically unstable diabetic patients with MALA.

Conflict of interest: None declared.
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PaHa npumeHa KOHTUHYMpPaHe Tepanuje 3ameHe bybpekHe GpyHKLMje Kog NaKTaTHe

aumupo3e y3poKoBaHe MeTpOpMUHOM

bojaHa Jby6uuuh'? Buoneta KHexesuh'?, TnjaHa A3awesau'?, AHa Jlazapesuh'? bojaHa PagaHosuh'#

'YHusep3utet y HoBom Capy, MeanumHcku pakyntet, Hosu Cag, Cpbuja;

2KnuHunykn ueHTap BojoguHe, YpreHTHu LeHTap, Oferbetbe ypreHTHe nHTepHe meguumte, Hosu Cag, Cpbuja;
3KnuHnukn ueHTap BojsoguHe, Knuhika 3a Hedponorujy 1 KnuHuuky umyHonorujy, Hou Cag, Cpbuja;
“KnuHnuku yeHTap Bojsopute, KnuHuka 3a aHecTe3ujy, UHTEH3UBHY Hery u Tepanujy 6ona, Hoswn Cap, Cp6uja

CAXETAK

YBop lNpaBoBpemeHa AujarHosa lakTaTHe aLuao3e y3poKo-
BaHe MeTGOPMIHOM 11 3aMountbakbe KOHTUHYKPaHe Tepanuje
3ameHe bybpexHe dyHKUMje Kog aujabeTecHrx bonecHrKa ca
aKyTHOM By6peXXHOM NHCYPULIMjeHLjOM YCreLwwHo Kopuryje
TeLWKy MeTabonnykm nopemeha.

Mpukas 6onecHnKa bonecHuk ctapoctu 58 roanHa, ca Ko-
mopbuguTeTMma y BUaYy AnjabetecHe bonecty TMna 2 1 anko-
XOMM3Ma, XOCTUTaNIM30BaH je y Oferberby YpreHTHe NHTepHE
MeauuuHe 36or noBpahama, Anjapeje U M3MEHEHOT CTatba
cBecTn. IHMUMjanHe apTepujcKe racHe aHanm3e KpBy NoKasa-
e cy TelKy MeTabonnuky aunposy (pH: 6.8, PaCO,: 12 mmHg,
HCO,: 3.2 mmol/l), a HnBO NnakTaTa je 610 NPEBMCOK Aa bu ce
n3mepuo. MocymrbaHo je fia ce pagy O IaKTaTHOj aLmao3u y3po-

DOI: https://doi.org/10.2298/SARH210420122L

KOBaHOj METGOPMUHOM, C 063VMPOM Ha TELLKY NaKTaTHY aLmgo-
3y 1 nofaTKke o y3nMatby MeThpopmMmHa. 3anoyeTa je Tepanuja
3amMeHe bybpexxHe PpyHKLMje — KOHTVHYMPaHa BEeHO-BEHCKa
xemoamnjadunTpaLwja, U Kao pesynTaT NOCTUTHYTO je 3HayajHoO
nob6osbLuakbe KMHUYKOT CTakba 6051ecHUKa, y3 HopmanusaLujy
BPeAHOCTV pH 1 HIBOA NlaKTaTa.

3aK/byyak AKyTHa lakTaTHa aLMpo3a y3pokoBaHa MeThpopmu-
HOM MOXe MaTN HeMoBOJbHY NPorHo3y. OBaj NpukKas npeanaxe
pa3maTtpatbe paHOr 3aMoyntbatba KOHTUHYMpaHe Tepanije 3a-
MeHe 6ybpexkHe GyHKLMje KOA XeMOANHAMCKIN HeCTabunHux 60-
NIeCHUKa Ca IaKTaTHOM aLiy030M Y3POKOBaHOM METGOPMIHOM.

KrbyuHe peun: naktaTHa aLngo3a y3pokoBaHa METGOPMUHOM;
aKyTHoO owwTehetbe Gybpera; Anjanu3a; NakTaTHa aungo3a
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SUMMARY

Introduction latrogenic ureteral injuries are an important part of all ureteral injuries. They occur primarily
during urological, gynecological, vascular, and general procedures. Urethral injury during spinal surgery
is a rare complication. We wanted to emphasize that there should be limitations during the use of surgical
instruments used in spine surgery.

Outlines of cases We present ureteral injury cases that occurred in two patients with lumbar disc hernia-
tion who were treated surgically at the Department of Neurosurgery. Ureteral repair was performed in
both patients by the urology department. Their postoperative course was uneventful.

Conclusion This report emphasizes the importance of ureteral injury complications which are rare, but
can cause medicolegal problems during lumbar disc surgery. Surgeons should consider this potential
complication, which has devastating consequences, particularly in patients with abdominal pain in the

early postoperative period.

Keywords: herniated intervertebral disc; iatrogenic; surgery; ureteral injury

INTRODUCTION

The conventional surgical technique for lumbar
disc hernias is lumbar discectomy. The main
postoperative problems that may arise related
to discectomy (open or percutaneous) include
severe sequelae, cerebrospinal fluid (CSF)
fistula, and wound-healing problems [1, 2].
Regardless of the anatomical aspect (anterior,
lateral, or posterior) in the surgical approach to
the spine, injury to adjacent anatomical struc-
tures may occur at varying rates. Various organ
injuries, such as those of the bowel, ureter, and
vascular system, have the following approaches
considered as safe and widely performed by
spine surgeons [3-6]. These injuries can be
seen either alone or in combination [7, 8].

Ureteral injury is a rare complication of lum-
bar spine surgery. Since the first case of ure-
teral injury due to lumbar spine surgery was
reported in 1954, 47 cases have been reported
to date [6, 9]. In a meta-analysis, Turgut et al.
[6] found that the reporting of these 47 cases
was proportional to the socioeconomic devel-
opment level of the countries.

Here, we present two cases of ureteral injury
that occurred following lumbar disc surgery us-
ing different approaches (posterior in one, and
far-lateral in the other) and discuss the levels of
injury (one L5-S1 and the other L4-L5), diag-
nosis time, complaints, and treatments.

CASE REPORTS
Patient 1

A 45-year-old man presented to our Neuro-
surgery Clinic with the complaints of back
pain, right leg pain, and walking difficulties. On
physical examination, the Laségue-Lazarevic
sign was positive on the right side, and the dor-
siflexion muscle strength of the right foot was
2/5. Right far-lateral disc herniation at L5-S1
was detected in the lumbar magnetic resonance
imaging (MRI), and he was operated on at this
level using the paramedian intertransverse ap-
proach (Figure la, b). The back and leg pain
regressed, but on postoperative day 1, he be-
gan experiencing severe abdominal pain and
urgency but inability to urinate; thus, a bladder
catheter was inserted. However, the abdomi-
nal pain worsened, he was unable to lie on his
back, and there was swelling around the navel.
On physical examination, he showed signs of
abdominal guarding and rebound; thus, ultra-
sonography and contrast-enhanced abdominal
computed tomography (CT) were undertaken.
These examinations detected abdominal fluid,
which was then evacuated by ultrasound-guided
puncture (approximately four liters). However,
the patient’s complaints persisted. Over the
next 15 days, weight loss (10 kg), anemia (pre-
operative and postoperative hemoglobin levels,
13.2 g/dL and 9.6 g/dL, respectively), elevation
of kidney enzymes (blood urea nitrogen, 70 mg/
dL; creatinine, 2.1 mg/dL), and elevation of liv-
er enzymes (aspartate transaminase, 78 U/L;
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Figure 1. a - Preoperative magnetic resonance imaging showing L5-S1
right far-lateral disc herniation (white arrow and white circle); b — post-
operative one-year control magnetic resonance imaging showing no
disc; ¢ - contrast-enhanced abdominal computed tomography per-
formed on postoperative day one showing diffuse fluid in the abdomen
and contrast enhancement in the left ureter at the edge of the psoas
muscle (black arrow and black circle) but not on the side of the injury

alanine transaminase, 45 U/L) were observed. Abdominal
fluid was continuously evacuated by puncture every other
day (approximately one liter every time, 10 times in total).
With the preliminary diagnoses of cirrhosis and stomach
cancetr, liver biopsy and endoscopy were performed by the
gastroenterology department, which did not detect any pa-
thologies. Following the fluid restriction, the frequency of
the puncture procedure was proportionally reduced from
every other day to every four days, and another contrast-
enhanced CT was performed.

Contrast media extravasation was not observed on CT,
but contrast enhancement was evident in the left ureter
with extensive intra-abdominal fluid, whereas it was not
seen in the right ureter (Figure 1c). Iatrogenic ureteral in-
jury was considered. In addition, urine was found in the
analysis of the fluid taken from the puncture. Two weeks
after lumbar disc surgery, ureteral repair was performed
with an end-to-end anastomosis by the urology depart-
ment, which was due to the iatrogenic ureteral rupture
on the right side. The patient did not have any complaints
during his follow-up.

Patient 2

A 60-year-old man presented to our Neurosurgery Clinic
with the complaint of lower back and left leg pain. On

‘ DOI: https://doi.org/10.2298/SARH211010032K
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Figure 2. a - preoperative magnetic resonance imaging showing right-
sided extruded disc herniation at L4-L5 (white arrow); b — postopera-
tive magnetic resonance imaging showing a urinary fistula (thin white
arrow) extending from the urinoma sac (thick white arrow) to the disc
height and further to the skin; c - postoperative computed tomogra-
phy showing the drainage catheter (blue arrow) extending from the
urinoma sac to the skin (white arrow); d - intravenous pyelography
showing that the catheter cannot go above the disc height where
the injury occurred

physical examination, left-sided Laségue-Lazarevic sign
was positive, and the strengths of the tibialis anterior and
extensor hallucis longus muscles of the left foot were 3/5
and 2/5, respectively. The patient was operated on for left-
sided recurrent disc herniation at the L4-L5 level (Figure
2a). He recovered postoperatively and was discharged.
On postoperative day 25, he presented to our clinic again
with a clear color discharge from the wound site. He was
operated on with the suspicion of a CSF fistula. During
the operation, no dura defect was observed, but when the
dura was pushed, a contralateral anterior longitudinal liga-
ment (ALL) defect was observed. The fluid continuously
flowed from the disc height where the defect was located,
and approximately 1500 milliliters of clear and odorless
fluid was aspirated. At this stage, a drain extending into the
ALL defect was inserted (Figure 2c). After the operation,
approximately 1000 milliliters of clean and odorless fluid
was discharged from the drain every day for three days.
Considering that the continuous amount of the drainage
and amount and color were similar to the urine collected

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):243-246
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Figure 3. Red line at the tip of the mouth of the straight and reverse-
angled rongeur device

in the bladder bag, the drainage fluid was analyzed and
confirmed to be urine.

On preoperative reassessment by MRI, a urinoma
sac was found in the anterolateral neighborhood of the
disc height at the edge of the psoas muscle (Figure 2b).
Intravenous pyelography was later performed by the urol-
ogy department, clearly showing iatrogenic ureteral injury
(Figure 2d). The patient was referred to an external center
for the repair of ureteral injury with end-to-end anastomo-
sis. He did not have any complaints during his follow-up.

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

DISCUSSION

Instruments used in lumbar spine surgery may cause in-
jury to retroperitoneal organs, such as the bowel, ureter,
and vein, by damaging the prevertebral ligament [7, 8,
10]. Although the mechanism of this injury has not been
explained in all cases reported in the literature, it most
frequently occurs with the injury of ALL due to rongeur
use [11]. Fomekong et al. [12] reported that ureteral in-
jury occurred due to the use of Kirschner wire during the
minimally invasive pedicle screw application.

Even in the most experienced hands, a rongeur can
cause serious organ injuries at the stage of discectomy. In
our opinion, two points should be considered while us-
ing this tool. The first and common mistake being the
application of the tip of the rongeur in an open way, and
more than the mouth of the instrument is inserted into
the surgical field. The second is moving to inadvertently
close the tool if the rongeur falls into the intertransverse
space when withdrawing it. The first situation can be suc-
cessfully controlled with experience. However, the second
situation is extremely difficult to prevent, as it is a reflexive
movement and dependent on personal skills. In this con-
text, injuries may occur during the disc removal with a
far-lateral approach, as in our first case, or they may occur
when the rongeur accidentally falls into the intertransverse
space while removing the tissues over the lamina before
the discectomy stage [6].

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):243-246

During revision surgery, the risk of injury increases
because of the adhesion of all tissues (such as the dura
mater, vein, and ureter). Specifically, revisions of lumbar
disc surgery performed with the anterior approach are
more difficult than those performed with the posterior
approach. In anterior revision surgery, ureteral catheter-
ization is performed before the operation to minimize
the risk of possible injury; however, despite these pre-
cautions, injuries have been reported [13]. In posterior
surgery, ureter injury often occurs contralaterally [6, 11,
12]. Ipsilateral injury, as described in our second case,
is usually rare. We attribute this to the use of a reverse-
angled rongeur in this patient who underwent surgery
due to recurrent disc herniation. It is relatively more pos-
sible to have full control over a straight rongeur. However,
how far the tip can go when using a reverse-angled ron-
geur is entirely related to the surgeon’s experience and
satisfaction with disc removal. In recurrent lumbar disc
surgery, the lateral of the disc is often approached due
to the need for extra laminectomy and facetectomy.
Accordingly, pushing the reverse-angled rongeur too far
forward may result in the formation of ALL defects and
ipsilateral ureteral injury. Therefore, rongeur-type tools
should be manipulated in a controlled manner as much
as possible.

To minimize organ injury in disc surgery after ureteral
injury in both cases, we drew a straight red line at the
end of the mouth part of the straight and reverse-angled
rongeur device (Figure 3). We use this red line as a visual
stopper. This line will provide a safer use of the rongeur
device during training, especially in clinics that provide
spinal surgery training. In this context, we recommend
that companies manufacturing surgical hand tools place
this line on the part of the rongeur, as we described above.

The duration of symptoms after ureteral injury varied
(first 24 hours to one year) [6]. It may present with symp-
toms immediately after surgery, as in our first case, or as
late as on postoperative day 25 in our second case. Among
these symptoms, abdominal and flank pains are the most
common, and hematuria, abdominal swelling, fever, and
urinary fistula can be observed [6, 12]. These symptoms
that can be encountered by spine surgeons, albeit rarely,
may delay the diagnosis of an already rare ureteral injury.
In our first case, a postoperative follow-up neurological ex-
amination should be a part of this routine after the patient
who has undergone spine surgery recovers from anesthe-
sia. In such cases, contrast-enhanced CT is recommended
if ureteral injury is suspected.

A CSF fistula is a common complication during lum-
bar spine surgery [14]. Our second case presented to the
Emergency Department with a discharge from the inci-
sion site, which may be because we did not focus on the
urinoma sac in the lumbar MRI taken preoperatively to
determine the formation of a CSF fistula. In both cases, in
the presence of either fluid accumulation at a level that is
more expected after lumbar disc surgery or a skin fistula,
a fluid sample should be taken and urinalysis should be
performed. In addition, contrast-enhanced CT is necessary
to visualize the ruptured ureter. Finally, a urinoma incision
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close to the surgical level can be seen on MRI, especially
in late-stage cases.

Discussing the complaints, diagnosis, and treatment

processes of iatrogenic urethral injury with these two cases
would make it easier for spine surgeons to manage this
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PeTKa nospeaa MoKpahHor KaHana Kog nymbanHe AUCKEKTOMUje — ABa NPUKa3a

b6onecHuKa

Empax Keckun', Antyr TyHyen?

'YHuBep3utet byneHT EleBut, MeanumnHckn dakyntet, Ofemetbe 3a Heypoxupyprujy, 3oHrynaak, Typcka;
2YHUBep3UTET 34paBCTBEHMX HayKa bunkeHT, MegnumHckn dakyntet, Operserbe 3a yponorujy, [pancka 6onHuua AHkapa, AHkapa, Typcka

CAMXETAK

YBop JaTporeHe nospeae MokpahHe LieBy NpefcTaB/bajy Ba-
aH [1eo CBKX nospefa MokpahHuX LieBu. JaB/bajy ce yrnaBHoOM
TOKOM YPOMOLLUKUX, MMHEKOMOLIKMX V1 ONLITUX XMPYPLLKMX 1 Ba-
CKynapHvix 3axeata. [oBpefe MoKpahHe LieBy TOKoM onepawu-
je Knume ce y nutepatypu peTKko jaB/bajy Kao KOMMankauuja.
XTenu cmo fa Harnacrmo fa Tpeba Aa NocToje orpaHmyetba
TOKOM YrnoTpebe XMpYpLLKMX MHCTPYMEHATa Kojy ce KopucTe
NPUANKOM onepaLuje Knume.

Mpwukasu 6onecHunKa MpepcraB/bamo noBpeay MokpahHor
KaHana Koja ce goroguna y iga ciyyaja niymbanHe AncKyc xep-
Huije leyeHe XMPYpLLIKMM NyTeM Ha Hawem Operberby 3a Hey-

DOI: https://doi.org/10.2298/SARH211010032K

poxupyprujy. Yponosu cy y oba cnydaja U3BpLUUAM 3aXBaT Ha
MoKpahHoMm KaHany. [locTonepaTMBHU Nepriog je npoLuao 6e3
KOMMIMKaLwja kog oba bonecHuka.

3aKsby4aK Y 0BOM M3BeLUTajy CMO Harnacuiav BaKHOCT KOMM/W-
KaLyja Koje ce jaBsbajy ycne noBpefa MokpahHor KaHana, Koje
Cy peTKe U 13a31Bajy MefuLMHCKe Npobrieme TOKOM onepatiuje
nymbanHor gucka. Xupypsm tpeba Aa umajy y Bugy oy moryhy
KOMMMIMKaLujy, Koja MMa pa3opHe nocneguue, nocebHo Kog,
6onecHvKa c 60510BMMa y aboMeHy y paHOM NocTonepaTunB-
HOM nepuogay.

KrbyuHe peumn: ancKyc XxepHuja; jaTporeHu; onepawuja; nospeaa
MoKpahHe Liesu
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Metastatic malignant melanoma mimicking urinary
bladder mass — a rare presentation
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SUMMARY

Introduction Melanoma is a solid aggressive tumor characterized by the malignant transformation
of melanocytes. To date, only about 35 primary and about 30 metastatic malignant melanomas of the
bladder have been reported.

Our objective is to report a rare case of secondary tumor of urinary bladder.

Case outline A 57-year-old man presented to the Urologic Clinic due to lower urinary tract symptoms.
The urologist indicated transurethral resection (TUR). His medical history was significant for cutaneous
malignant melanoma resected 3 years prior, which were localized at scapular region on the left side.
Microscopic examination of the TUR specimen showed several fragments of ureter mucosa with pres-
ence of tumor and focally with normal urothel. Tumor cells were markedly atypical and polygonal in
a solid pattern. The nuclei were large with variation in size and prominent eosinophilic nucleoli. Also,
there were present areas with abundant brown pigment. Immunohistochemical analysis of tumor cells
showed positivity for Melan A and HMB45 and negativity for GATA3. Molecular analysis showed that
BRAF was mutated.

Conclusion The incidence of malignant melanoma is high and increasing, but the urinary bladder is a
rare location of metastasis. However, both primary and metastatic melanomas can occur in the bladder,
so the urologist and the pathologist have to consider it when it is the primary site of onset, or when it
represents the first symptomatic metastasis.

Keywords: melanoma; metastasis; urinary bladder

INTRODUCTION

Melanoma is a solid aggressive tumor charac-
terized by the malignant transformation of me-
lanocytes, melanin producing cells in the basal
layer of the epidermis. The incidence and mor-
tality rate are high and tend to increase [1, 2].

Overall, metastatic disease to the bladder is
unusual, with only 2% of bladder cancer cases
representing metastasis [3].

To date, only about 35 primary and about 30
metastatic malignant melanomas of the bladder
have been reported [4, 5]. However, on autopsy
series of patients with extra-regional disease,
18-37% also had metastases in the bladder [6, 7].

When it occurs, the main complaints are
hematuria or lower urinary tract symptoms,
urinary retention or dysuria [6, 8, 9].

Our objective is to report a rare case of sec-
ondary tumor of urinary bladder.

CASE REPORT

A 57-year-old man presented to the Urologic
Clinic due to lower urinary tract symptoms.
The urologist indicated transurethral resection
(TUR). His medical history was significant for
cutaneous malignant melanoma resected three
years prior, which were localized at the scapular

region on the left side. The melanoma was 2.8
cm in diameter and 2.6 cm deep (Breslow IV,
Clark ITI). The tumor was widely resected, with
negative surgical margins. Thereafter the pa-
tient underwent sentinel lymph node biopsy;,
which proved negative.

Microscopic examination of the TUR speci-
men showed several fragments of ureter mu-
cosa with presence of tumor and focally with
normal urothelium. Tumor cells were markedly
atypical and polygonal in a solid pattern. The
nuclei were large, with variations in size and
prominent eosinophilic nucleoli. Separately,
there were polypoid fragments of tumor. Also,
there were present areas with abundant brown
pigment (Figure 1).

Immunohistochemical analysis of tumor
cells showed positivity for Melan-A and HMB-
45 and negativity for GATA3 (Figure 2). The
patient underwent further imaging studies.
Computed tomography of the chest, abdomen
and pelvis was negative for dissemination of
the disease.

Molecular analysis showed that BRAF was
mutated.

This case report was approved by the insti-
tutional ethics committee, and written consent
was obtained from the patient for the publica-
tion of this case report and any accompanying
images.
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Figure 2. Metastatic malignant melanoma of the urinary bladder; d)
GATA3 immunonegativity in the tumor cells; 100 x; ) HMB-45 im-
munopositivity in the tumor cells, 100 X; f) HMB-45 immunopositivity
in the tumor cells, 100 X; g) Melan-A immunopositivity in the tumor
cells, 100 x

DISCUSSION

Malignant melanoma is a highly aggressive tumor with an
incidence that continued to rise in the past 30 years. It is
the deadliest skin cancer, accounting for up to 60% of skin
cancer-related deaths, primarily due to rapid proliferation
and metastasis [10].

Melanoma can metastasize to any part of the body, but
it has predilection for the skin, the lungs, the liver, and
the brain, while metastases to the bladder in clinical series
appear to be rare, with only about 30 reported cases in the
literature [3, 4, 6]. In contrast, autopsy series indicate an
18-37% incidence of the metastatic disease in the bladder
[6, 7].

Meunier et al. [11] reviewed the published data and
confirmed the previously reported 23 cases of metastatic
melanoma. However, some authors consider that the rea-
son for this small number of cases is due to the fact that
metastatic melanoma is often seen only at autopsy, as a
result of its asymptomatic nature [3].

A study by Dasgupta and Brasfield [12] from 1964
showed that 18% of patients with melanoma had bladder

DOI: https://doi.org/10.2298/SARH220926120Z

Figure 1. Metastatic malignant melanoma of the urinary bladder; a) H&E; 100 x; b) H&E; 200 x; c) H&E; 200 x

s i

metastasis on autopsy, further validating the notion that
secondary melanoma of the bladder might be relatively
more common than was originally thought [3].

Diagnosis of metastasis of melanoma of the urinary
bladder is based on immunohistochemical confirmation of
a morphological suspicion using melanoma tumor mark-
ers. Sometimes the hematoxylin and eosin appearance can
be very deceptive; for example, melanotic malignant mela-
noma of the bladder can have many features in common
with a high-grade urothelial carcinoma, leading to mis-
diagnosis. Also, it is important to differentiate metastatic
melanoma of the bladder from primary melanoma of the
bladder, for which the following criteria have been used:
(1) detailed history ruling out cutaneous, regressed, or
visceral melanoma; and (2) recurrence pattern consistent
with the primary origin of melanoma [3, 4, 13].

On the other hand, lesions that can mimic melanoma
of the bladder both clinically and cystoscopically include
melanosis and pseudomelanosis (lipofuscinosis and hemo-
siderosis) of the bladder, which can be differentiated only
by careful histological examination [4].

Several treatments for malignant melanoma metastatic
to the bladder are available, considering the performance
status of the patient, the anatomic location of the metasta-
ses, the existence of bladder symptoms, and the life expec-
tancy. Radical cystectomy is an aggressive approach, while
conservative options include TUR and partial cystectomy.
Also, systemic chemotherapy is reported as an adjunct to
endoscopic resection and should be limited to patients
with good performance status [9].

According to some studies, BRAF mutation is present
in 50% of malignant melanomas and is associated with
poor prognosis. Targeted therapies, including BRAF in-
hibitors, have been shown to improve response rates, but
not durably [5, 14, 15].

The incidence of malignant melanoma is high and in-
creasing, but the urinary bladder is a rare location of me-
tastasis. However, both primary and metastatic melanomas
can occur in the bladder, so the urologist and the patholo-
gist have to consider when it is the primary site of the onset
and when it represents the first symptomatic metastasis.

Conflict of interest: None declared.
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MeTacTasza MenaHOMa Kao TYMOPCKa Maca Y MOKpahHoj 6elumum — pegak cnyyaj

MnpjaHa XunBojuHos'?, AnekcaHapa Wnuh'? Tatba Jlakih'?, iBaHa CraHnwinh?, XKerbka MaHuh?
'YHuBep3utet y Hosom Cagy, MegnunHcku dakyntet, Katepa 3a natonorujy, Hosu Cag, Cpbuja;
2KnuHuukm LeHTap BojsoguHe, LieHTap 3a natonorujy v xuctonorujy, Hosu Cag, Cp6uja;

YHneep3uTet MpriBpeaHa akagemuja y Hoom Capy, ®apmaueytcku dakyntet, Hosu Cag, Cpbuja

CAXETAK

YBop MenaHom je conupaH arpecrMBHN TYMOP KOju HacTaje Ma-
JITHOM TpaHcdopMaLmjom MenaHouuTa. [lo AaHac je 3abenexe-
HO caMo OKO 35 npuvMapHuX 1 0Kko 30 MeTacTaTCKuX MaSIUTHNX
menaHomMa MokpahHe Gelurike.

Linsb paga je npukasatu pefak ciyyaj MetactaTtckor Tymopa
MoKpahHe 6eLunke.

Mpwukas 6onecHnka MylKapal cTap 57 roguHa jaBuo ce Ha
KnuHuky 3a yponorujy 36or cumntoma y JoHeM ypUHapHOM
TPaKTy. YpOsnor je MHANKOBAO TpaHCypeTpaHy pecekuujy. 13
HEeroBe 1cTopuje 6oNecTy casHanm Mo Aa je Mao pecekuujy
KOXXHOT MaJIUrHOT MeflaHoOMa Npe Tpw roAviHe, Koju je 61o 5io-
Kanu3oBaH y npefeny neBe ckanyne. MMKPOCKONCKN npernea
y30pKa TpaHCypeTpasiHe peceKLmje NoKas3ao je HeKonMKo dpar-
MeHaTa CJly3HuiLe ypeTepa ca NprCyCcTBOM TyMopa U GOoKaHoO

Srp Arh Celok Lek. 2023 Mar-Apr;151(3-4):247-249

ca HopmarnHum ypotenom. Tymopcke henwje cy 6une n3pasnto
aTUMNMYHE 1 MONIMTOHAJTHE, Ca BEJIMKUM 1 MeoMOPOHUM je-
APVIMa 1 MPOMUHEHTHIM €03MHOUITHIM HyKneonycuma. Ta-
Kohe, nocTojana cy nogpyyja ca 06unHUM cMefhHM NArMEHTOM.
MmyHoxmcToxemujcka aHanm3a Tymopckux henvja nokasana je
no3nTnBHOCT Ha MenaH A n HVMB45 n HeraTuBHOCT Ha GATAS.
MonekynapHa aHanu3a je nokasana aa je BRAF myTtupaH.
3aKsbyuyak Mako je nHUMAeHLa MenaHoMa B/COKa, Ca TeHAEH-
LmMjom nopacTa, MoKpahHa 6eLurKa je BeoMa peTka JloKkanm3a-
Upja meTacTasa. MehyTum, Kako ce 1 MpUMapHX 1 MeTacTaTcKm
MefiaHOMV MOTY jaBWTU Y GelunLy, yponor 1 natonor Tpeba aa
pa3mMoTpe fa i1 je NprmapHa 6onecT nnu npefcTaBba Npsy
CMMNTOM MeTacTaTcke 6onecty.

KmbyuHe peun: ManaHom; MeTacTasa; MoKpahHa belmka
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SUMMARY

Introduction Pfeifer-Weber—Christian disease (PWCD) is a rare inflammatory disorder of the subcutaneous
fatty tissue. Angiolipoma, is a benign adipocytic soft tissue tumor composed of mature adipose tissue
and small vascular proliferations. Treatment with corticosteroids could lead to proliferation of fat tissue
but the stimulation of angiolipoma growth during corticosteroid therapy is extremely rare.

Case outline We describe a case of a 46-year-old female patient with histopathological confirmation
two rare diseases: PWCD and benign multiple subcutaneous non-infiltrative angiolipomas. Angiolipo-
mas were treated conservatively. Treatment for PWCD was prednisone 20 mg/day. Due to poor control
of PWCD and rapid angiolipomas growth on forearms, corticosteroids were discontinued after two
months of use. Administration of oral cyclosporine A led to a rapid remission of the PWCD, and with no
new growth of angiolipomas.

Conclusion The successful therapy with the Cyclosporine A supports the hypothesis that PWCD is a T
cell mediated autoinflammatory condition. Rapid growth of angiolipoma during corticosteroid therapy
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is an extremely rare condition.

Keywords: prednisone; angiolipoma; side effect; panniculitis

INTRODUCTION

Pfeifer-Weber-Christian disease (PWCD), is a
rare idiopathic disease characterized by lobu-
lar panniculitis of adipose tissue with systemic
symptoms and multiple organ involvement
and is usually treated with corticosteroids [1].
Angiolipomas are rare, benign subcutaneous
tumors, composed of adipose tissue and blood
vessels and often containing fibrin thrombi,
that account for approximately 10% of tumors
of fat [2]. For now, the induction of growth of
angiolipoma during corticosteroid treatment,
was reported only in one case [3].

We described an unusual case of PWCD
associated with benign multiple subcutaneous
non-infiltrative angiolipomas, which gradually
increased in size during corticosteroid therapy.
To the best of our knowledge, there are no pre-
vious reports of this association (1944-2020).

CASE REPORT

A 46-year-old Caucasian female presented with
relapsing and remitting biyearly flares of pan-
niculitis (always masseteric space, where appear

subcutaneous painful nodules with erythema
in overlying skin) (Figure 1a), associated with
fever, oral aphthous ulcers, arthralgia/arthri-
tis, myalgia, and generalized weakness, for
15 years (2002-2017). Initially, the nodules
spontaneously withdrew. Later, she received
anti-inflammatory, local anti-edematous, and
antibiotic therapy, with no improvement. In
2017, the disease recurred every month. A skin
biopsy (right masseteric cheek) showed pre-
dominantly lobular panniculitis (Figure 1b-d).
She also had multiple soft, well-circumscribed,
round subcutaneous tumors present on lower
trunk, forearms, and upper legs, distributed in
a symmetric pattern, and ranged from 1 x 1 cm
to 1.5 x 2 cm in size (Figure 2a). This condition
started in 2013.

Her personal history revealed Raynaud’s
phenomenon, and dry eyes and mouth since
2002, high cholesterol and triglycerides since
2010, radical hysterectomy for chronic salpingi-
tis and oophoritis 2015, and allergy to penicil-
lin. There was no known tubercular contact or
a family history of a similar disorder.

Her body height was 172 cm, body weight was
69.3 kg and body mass index were 23.4 kg/m®.
The percentage of fat was 34.9%, and fat mass
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Figure 1. a - Induration of the skin in the right masseteric space; b - fo-
cal lobular lymphocytic infiltration around small blood vessels (asterisk)
along with slightly widened interlobular septum with rare epithelioid
granulomas (arrow), (hematoxylin and eosin staining, magnification
X 40); ¢ - granulomas were composed of epithelioid histiocytes and lym-
phocytes, without necrosis or giant cells (magnification x 100); d - rare
small areas of fat cell necrosis and foamy histiocytes (lipophagic necrosis)
were noted, unrelated to areas with granulomas (magnification x 400)

was 24.2 kg (normal range 23-34%, vs. 13.5-23.2 kg, re-
spectively, Tanita analyzer). Complete blood cell count,
erythrocyte sedimentation rate, C-reactive protein, anti-
nuclear antibodies, anti-neutrophilic cytoplasmic autoan-
tibody, anticyclic citrullinated peptide, rheumatoid factor,
anti-Ro/SSA, anti La/SSB antibody, anticardiolipin anti-
body, anti-beta 2 glycoprotein-I antibody, cryoglobulins,
immunoglobulin assay, protein electrophoresis, immuno-
electrophoresis, IgG 4, C1 inhibitor and C1_ circulating
immune complexes, complement C3 and C4 levels, serum
amylase, alpha 1-antitrypsin, angiotensin-converting en-
zyme, were all negative/normal. The renal functions and
the electrolytes were also all normal. The urine was free
of any sediments or protein. HLA B27 and HLA B51 was
negative. Hepatitis B and hepatitis C virus, human immu-
nodeficiency virus, IGRA test for tuberculosis, Brucella
abortus bovis test and dirofilaria repens test were negative.
The chest radiograph and the abdominal ultrasonography
were normal. Ultrasound of the major salivary gland was
normal. Salivary *™ Tc-pertechnetate scintigraphy showed
decreased accumulation an excretory function in both pa-
rotid and submandibular glands. A salivary gland biopsy
showed rare dispersed lymphocytes and plasma cells with-
out acinar atrophy, a finding consistent with nonspecific

sialadenitis (grade 0). Lissamine green and Schirmer’s test
were negative. Capillaroscopy was normal. Dual-energy
X-ray absorptiometry scanning showed osteopenia (T-score
of total hip was -1.0, and spine -1.4). The endocrinology
investigation revealed the following pathologic param-
eters: cholesterol 9.46, LDL-cholesterol 5.12 and triglyc-
erides 2.23 mmol/l (normal range < 5.2 vs. < 3.4 vs. < 1.7
mmol/], respectively), and autonomic neuropathy. She was
absence of insulin resistance. All other endocrine param-
eters such as the thyroid hormones, catecholamines in 24
hours urine, cortisol, adrenocorticotropic hormone, dehy-
droepiandrosterone sulfate, prolactin, human growth hor-
mone, parathyroid hormone, neuron-specific enolase and
chromogranin A were normal. The luteinizing hormone
and follicle-stimulating hormone showed jatrogenic meno-
pauses. Ultrasound of the forearm showed subcutaneous
masses of adipose tissue with internal vascularity suggestive
of angiolipoma (Figure 2b-c).

We established the diagnosis of PWCD and benign
multiple subcutaneous non-infiltrative angiolipomas, af-
ter other types of panniculitis and multiple lipomas were
excluded (Table 1 and Table 2). Angiolipomas were treated
conservatively, because patient had no other complaints
related to the excess fat tissue. Treatment for dyslipidemia
was rosuvastatin 20 mg/day, and Ezetimibe 10 mg/day, but
with unsatisfactory values of total cholesterol and LDL cho-
lesterol. Treatment for PWCD was prednisone 20 mg/day.

Due to poor control of PWCD and rapid angioli-
poma growth on forearms (approximately 10 x 10 mm
to 25 x 17 mm) corticosteroids were discontinued after
two months of use. The patient underwent complete
surgical excision of two tumors on forearms measured
25 x 15 x 10 mm and 22 x 13 x 9 mm, which were encap-
sulated and yellow with the appearance of adipose tissue
with red areas corresponding to blood vessels (Figure 3a).
Tumors were composed of the lobules of mature adipose
tissue with focally grouped, branching capillaries and fo-
cal hyaline thrombi in capillaries, and were diagnosed as
angiolipoma (Figure 3b-c).

Patient was treated with cyclosporine A, 6 mg/kg/day
for 12 months. As she was with no disease activity reported
and no new tumor growth cyclosporine A dose was re-
duced to 2.5 mg/kg/day. Eight months after the dose reduc-
tion, patient was readmitted due to one-month history of
abdominal discomfort, weight loss, nausea, and vomiting,
accompanied by arthritis, fever, and oral aphthous ulcers.

Figure 2. a - Multiple well-circumscribed, round subcutaneous tumors in the forearms of patient (black arrows); b - the grayscale sonogram
of forearms tumors showed three heterogeneous hyperechoic ovoid masses in the subcutaneous layer, with internal echogenic strands (white
cross), deep tumor capsules (black arrows), and no lateral and superficial capsules (white arrows); ¢ - the color Doppler sonogram showed
presence of vascularity
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Table 1. Classification of panniculitis and conditions associated with
panniculitis

Type of panniculitis

I. Lobular panniculitis

1. Pfeifer-Weber—Christian disease (Idiopathic relapsing febrile
lobular non-suppurative panniculitis)

2. Panniculitis in systemic connective tissue diseases: (Systemic
lupus erythematosus, Rheumatoid arthritis, Vasculitis, Myositis,
Systemic sclerosis, Eosinophilic fasciitis, Eosinophilia-myalgia
syndrome)

3. Complement deficiency

4. Lipodystrophic panniculitis

Enzymatic panniculitis: (pancreatitis, pancreatic carcinoma,

alpha-1-antitrypsin deficiency)

6. Factitial panniculitis

7. Cytophagic histiocytic panniculitis

8. Post-steroid panniculitis (withdrawal of glucocorticoids)

9.

0.

v

Hodgkin’s lymphoma and leukemia

10. Rothmann-Makai syndrome (Lipogranulomatosis subcutaneous)

II. Septal panniculitis

1. Erythema nodosum
2. Subacute nodular migratory panniculitis (Vilanova disease)

Ill. Mixed panniculitis

1. Lupus profundus panniculitis
2. Erythema nodosum-like lesions in Behcet’s syndrome

IV. Panniculitis with vasculitis

1. Vasculitis of small blood vessels
2. Medium-size vessel vasculitis (small arteries or arterioles)
3. Polyarteritis nodosa

4. Erythema induratum (nodular vasculitis)

Table 2. Rare syndromes associated with lipomas

Radunovic¢ G. et al.

The dose of cyclosporine A was increased to 6 mg/kg/
day. Appendectomy was performed and histopathological
analysis revealed acute phlegmonous appendicitis. Due to
pronounced peritoneal adhesions, the mesoappendix was
difficult to see but seemed to be unchanged. The patient is
currently disease-free with no new growth of angiolipoma.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.

DISSCUSION

Clinically, angiolipoma are painful and relatively small tu-
mors (< 2 cm) with a predilection for the upper extremi-
ties, and most commonly occur at an earlier age (second
and third decades of life), usually in male patients [2, 4]. In
our case, the patient was female and was older than most
reported cases. In literature, appearance of numerous angio-
lipoma after corticosteroid therapy was reported only once,
in a male patient after 15-year-long therapy with predni-
sone and azathioprine in the treatment of bilateral kidney
transplantation [3]. In our case, tumors have already been
present before the initiation of therapy. Their growth was
induced after only two months of prednisone treatment.

Syndrome Components

Familial angiolipomatosis

Family history of similar lesions, autosomal-recessive or autosomal-dominant fashion

Benign symmetric lipomatosis (Madelung's
disease, Launois-Bensaude syndrome)

Diffuse or circumscribed symmetrical accumulation of adipose tissue, primarily around the
neck, back, shoulders and upper trunk

Neurofibromatosis type |

Café au lait macules, cutaneous/subcutaneous neurofibromas, axillary or groin freckling,
optic pathway glioma, nodules, bony dysplasia

Cellular angiolipoma

Histologic are composed almost entirely of small vessels (>95 % of the lesion)

spindle cell-lipoma bland spindle cells

Subcutaneous nodule in the head and neck region, composed of mature adipocyte and

Angiomyxolipoma

Contains mature adipose tissue, extensive myxoid stroma and numerous blood vessels

Lipomatosis syndrome in patients infected
with human immunodeficiency virus

Lipomas, peripheral lipodystrophy, central adiposity, dyslipidemia, insulin resistance

Bannayan-Zonana syndrome

Multiple lipomas, hemangiomas, macrocephaly

Cowden disease

Lipomas, hemangiomas, goiter, various skin and mucosal lesions (including intraoral
papillomas, acral keratoses, facial trichilemmomas), colorectal hamartomatous polyps,
gastric polyps with hyperplastic features

Frohlich syndrome

Multiple lipomas, sexual infantilism, obesity

Proteus syndrome

Pelvic lipomatosis, fibroplasia of hands and feet, skeletal hypertrophy, bony exostoses,
scoliosis, pigmented skin lesions

Figure 3. a - Macroscopic encapsulated yellow adipose tissue with red areas corresponding to blood vessels; b — on histopathology, in lobules
of mature adipose tissue focally grouped branching capillaries were seen (Hematoxylin and Eosin staining, magnification x 100); c - some
of capillaries contained hyaline thrombi (arrows) enabling diagnosis of angiolipomas (Hematoxylin and Eosin staining, magnification x 200)
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Exogenous-steroids-induced angiolipoma were also de-
scribed in a young male after misuse of anabolic steroids
[5]. A variable length of period from initiation of steroid use
till appearance of lipomatosis or angiolipoma and presence
of androgen receptors expression in angiolipoma suggest
anabolic effects of steroids, rather than immunosuppression,
as a mechanism of fat cell proliferation [2, 3, 6]. Beside an-
giolipoma, there was a report of another epidural lipomatous
tumor, a hibernoma in a six-year-old child with juvenile
rheumatoid arthritis treated with prednisone for four years
[7]. We believe this case represent spinal lipomatosis with
remnants of brown fat cell rather than a true tumor.

Histopathological findings in angiolipoma, with lobules
of mature adipocytes and proliferation of capillaries with
focal hyaline thrombi, enable easy diagnosis. Diagnostic
difficulties can occur in cases with a prominent prolifera-
tion of capillaries and small amount of fat tissue [4]. In
our case, histopathological appearance was typical, and
diagnosis was easily made.

However, the panniculitides are heterogenous inflamma-
tory diseases of subcutaneous fat tissue that could bring di-
agnostic challenge and require thorough clinicopathological
exploration [1, 8]. This is especially true in case of lobular
panniculitides where a detailed clinical and histopathologi-
cal evaluation led to reassessment of an entity previously
known as PWCD. Because morphological findings in such
biopsies pointed out to other specific diseases, it was sug-
gested this term should be abandoned in dermatology [9].
However, in our case other types of panniculitides were
excluded and diagnosis of PWCD was made.

The rarity of PWCD makes it hard to assess the response
of the disease to the therapeutic strategies. Accordingly,
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treatment options are empiric. They are derived on the
basis of individual cases. Drugs used in the treatment
of PWCD include corticosteroid therapy, fibrinolytic
agents, hydroxychloroquine, azathioprine, thalidomide,
cyclophosphamide, tetracycline, cyclosporine A, myco-
phenolate mofetil, anti-TNF treatment and intravenous
immune globulin therapy [1, 10, 11, 12]. Cyclosporine
A and corticosteroids have been proved most effective
[11, 13]. In the present case, we also showed successful
response to cyclosporine A. Cyclosporine A has potent
immunosuppressive properties that result from selec-
tive inhibition of T-lymphocyte activation. This suggests
that the T-lymphocyte may have an important role in the
pathogenesis of PWCD.

To conclude, presented case illustrated a typical problem
of every patient suffering from rare disease — a too long
period of time from the onset of symptoms to diagnosis
and treatment. PWCD and benign multiple subcutaneous
non-infiltrative angiolipomas represents diseases with a
broad spectrum of symptoms and thus also a difficult dif-
ferential diagnosis that require patience of the physician.
This case specifically highlights the histopathological as-
pects of PWCD and angiolipoma as a vital clue to the di-
agnosis, and supports the hypothesis that PWCD is a T cell
mediated autoinflammatory condition, and may represent
an association between corticosteroid use and the growth
of angiolipomas. We hope that our experiences will also
can contribute to greater awareness of these rare disorders.
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Jleyerbe KOPTMKOCTEPOMAMMA M NOPACT aHTMOAUNOMA Kog, 6onecHuue ca ase
petke 6onectu: Pajpep—-Bebep-KpuctnjaHosa bonect u gobpohyaHu BULLECTPYKM

HeuHpunTpupajyhu aHrnonnnomm

lopaH PapyHoBuh', Taba Munnunh?, MaptiHa bocuh?, MeaH Jepemnh?, Apaiuko [aunh’, CnaBuua Masnos-fonunjaHoBuh!

'YHuBep3uteT y beorpagy, MeanumHckn dakyntet, VIHcTuTyT 3a peymatonorujy, beorpag, Cp6uja;
?Ynusepautet y beorpaay, MeguunHcki dakyntet, KnuHuukm uentap Cpbuje, KnuHuka 3a eHgoKkpuHonorujy, aujabetec 1 6onectu

meTabonusma, beorpag, Cpbuja;

YHueepauTet y beorpaay, MeanunHcku dakyntet, UIHcTUTYT 32 natonorujy, beorpag, Cpbuja;

*UHcTuTyT 32 peymatonorujy, beorpag, Cpbuja;
Onwra 6onHWLa, Moxapesal, Cpbuja

CAXETAK

YBop Dajdep-Bebep-KpuctunjaHosa 6onect (DBKB) pepak je
nHbnamatopHn nopemehaj NOTKOXHOT MacHOT TKMBa. AHI -
ONNMNOM je 6EHVTHM afUNOLUTHY TYMOP MEKOT TK/Ba Kojui ce
CaCTojV OA 3PEeNIor MAaCHOT TKMBA 1 MaNnX BacKyNapHUX Npou-
depauyja. Jleuere KOPTUKOCTEPOMAMA MOXeE Aa foBefe A0
YMHOXaBaHba MacHOT TK/Ba, anu je CTUMynaumja pacta aHro-
NNoMa TOKOM Teparnmje KopTUKOCTEPOMAMMA 13Y3ETHO peTKa.
Mpukas 6onecHunKa MNpuKkasyjemo 6onecHuLy cTapy 46 rogu-
Ha Koja 1Ma XMCTONOLLKY NoTBpAy ABe peTke 6onectn: OBKB n
JobpohyaHe BuwecTpyke HenHoUTpupajyhe aHrmonvmnome.
AHrvonunomu cy neyeHu KoHepatreHo. OBKB je neueHa npo-

DOI: https://doi.org/10.2298/SARH200114033R

HW30HOM 20 mg/maH. 360r nowwe KoHTposne OBKB 1 6p3or pacTa
AHTONMMOMA Ha NOMIAKTULY, KOPTUKOCTEPOUAM Cy NMPEKNHY T
nocne aBa Meceua ynotpebe. NprimeHa opasnHor LMKI0Cno-
pvHa A fosena je po 6p3e pemncuje ®BKB 1 Huje 6yno Hosor
ropacra aHronunoma.

3aKJbyyak YcnelHa Tepanuja LMKIOCNOpuHOM A nogpasa
xunotesy aa je ®BKB ayTomHpnamatopHo cTarme NnocpeaoBaHO
T-henujama. Y6p3aH pact aHrMonnnoma TokOM KOpTUKOCTepO-
nAHe Tepanuje 13y3eTHO je PeTKO CTakbe.

KrmbyuHe peumn: npeHV30H; aHTMONMMNOM; HEXe/beHU edekar;
NaHVKynnTnNC
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SUMMARY

In order to enhance cost-benefit value of the gestational diabetes mellitus screening (GDM) the concept
of universal screening i.e., screening of all pregnant women for gestational diabetes, has mostly been
abandoned in favor of the concept of selective screening. Selective screening implies that only women
with risk factors are being screened for GDM. However, some recent studies have shown that with the
application of the selective screening approach, some women with GDM may not receive proper and
timely diagnosis. This review addresses the pros and cons of both concepts. It will also discuss screening
methods and methods of preparation and performance of oral glucose tolerance test and the interpreta-

tion of its results.

Keywords: gestational diabetes mellitus; universal screening; selective screening; oral glucose toler-

ance test

INTRODUCTION

In order to reduce the burden on the health
system due to screening for gestational diabe-
tes mellitus (GDM) for all pregnant women
- universal screening, the concept of selective
screening for GDM was developed. Selective
screening, based on data from personal and
family history, aims to identify a high-risk
population for diabetes [1]. Some recent studies
have shown the universal screening approach to
be cost-effective [2]. In this review, we aim to
present advantages and disadvantages of uni-
versal and selective screening for GDM.

Selective screening approach

The selective approach to screening is based on
the definition of the evidence-based risk factors
for the development of GDM. Age, race, and
body mass index (BMI) were identified as risk
factors associated with GDM, but also some
other factors like polycystic ovarian syndrome
[1, 3], but this association is not confirmed in
all studies [4]. Adverse pregnancy outcomes
(APOs) of previous pregnancies are associated
with GDM and type 2 diabetes [5].

Previous studies have shown that when
relying on the assessment for the GDM risk
from the patient history half of the pregnant
women with GDM do not provide data on the
existence of the risk factors, while half of the
healthy pregnant women have one or more risk
factors [6].

When deciding on the recommendations for
universal or selective GDM screening it is nec-
essary to define the population that should be
screened, the recommended screening methods
and their timing, as well as the treatment mo-
dalities and the follow-up [7].

Adverse pregnancy outcomes

Although a systematic review of the exist-
ing studies has shown the association of the
GDM according to the criteria from the World
Health Organization (WHO) and according
to the International Association for Diabetes
in Pregnancy Study Group (IADPSG) crite-
ria with APOs, the value of glycemia that has
significant implications for pregnancy is still
to be defined [8]. Preexisting diabetes is as-
sociated with the risk of having a child with
congenital anomalies, and the risk is related to
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hyperglycemia during embryogenesis [8]. GDM does not
carry an increased risk for congenital anomalies of the
fetus [9]. Pregnancy complicated by diabetes carries the
risk of fetal growth disorders, birth complications, and
perinatal asphyxia.

The effects of the timely treatment on the APOs also re-
main undefined, and although it was shown that the treat-
ment of GDM reduces the likelihood of macrosomia, pre-
eclampsia, and shoulder dystocia, the effects of the GDM
treatment on metabolic abnormalities in newborns and
APO:s is still to be examined further [10].

Methods of screening and diagnosing

Oral glucose tolerance tests are cumbersome to perform,
and their reproducibility is low. The determination of only
glycosylated hemoglobin and fructosamine cannot iden-
tify a lesser degree of glycoregulation disorders in type
2 diabetes and GDM [11]. The study that examined the
cost-effectiveness of the universal GDM screening using
the IADPSG showed that, although this screening is more
costly, it may be cost-effective under certain conditions
[12]. More recent systematic review showed that although
treatment of GDM is cost-effective, universal screening
does not seem to be [13].

When deciding on the implementation of a screening
program, its potential flaws, i.e., side effects, must be evalu-
ated. One of the disadvantages of GDM screening is that
pregnant women with GDM are more likely to have cesare-
an deliveries, even with eutrophic children [14]. This could
imply that the GDM diagnosis in the pregnant women
can motivate obstetricians towards easier decision-making
about caesarean section [15]. The higher frequency of op-
erative delivery in GDM, with normal newborns’ weight,
may also be a consequence of perinatal asphyxia.

In a population where the prevalence of type 2 diabetes
and GDM is high, the number of women at low risk is
small. Selective screening reduces the number of tested
persons by 34.6%, without reducing GDM detection rates
[16]. That is why the American Diabetes Association
(ADA) changed its original position of promoting uni-
versal screening, to the current position of selective GDM
screening based on risk factors [1, 3]. ADA guidelines
mandate screening of high-risk populations at the first pre-
natal visit (pronounced obesity, if she had GDM in one of
the previous pregnancies, glycosuria in pregnancy, or type
2 diabetes in the family history). Low risk is determined by
age under 25 years, belonging to ethnic and racial groups
with a low prevalence of diabetes, a negative history of
diabetes in the immediate family, normal weight gain in
the current pregnancy and an unencumbered obstetric
history. If she does not meet the stated criteria of one of
the two mentioned groups, the patient is classified in the
group of women with a moderate risk of developing GDM.
Women at high risk should be tested as soon as possible.
If the initial test is negative, it should be repeated between
the 24th to the 28th week of pregnancy. There are two ap-
proaches to the diagnosis of GDM in high-risk individuals,
the so-called “one step approach” and “two step approach.”

‘ DOI: https://doi.org/10.2298/SARH221212008M
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The first one uses only one “step” in establishing the diag-
nosis- an oral glucose tolerance test (OGTT). The second
one has two “steps” The first step is screening with an oral
glucose challenge test (GCT) with 50 g of glucose, and in
case of poor values, (glucose after one hour of more than
11mmol/l), a definitive, diagnostic OGTT is performed.

It was shown that screening based on risk factors will
reduce the number of women tested but will result in an in-
crease in the number of pregnant women with the missed
GDM diagnosis [17]. This is in contrast to the findings of
the study by Naylor et al, who did not register a reduction
in GDM detection rates. Variations in the prevalence of
GDM and risk factors in different populations will lead to
variations in the implications of selective screening in dif-
ferent epidemiological settings [18]. Therefore, decisions
on acceptable screening detection rates and false negative
values will remain in the domain of national organizations.
In a retrospective study comparing universal and selective
screening (based on high risk using ADA criteria), 18,000
patients were examined [19]. If only high-risk patients
were screened, 3% of women would remain with undiag-
nosed GDM. In this population, only 10% of women were
in the low-risk category and for them screening would be
waived. Failure to properly apply algorithms in a high-risk
population is likely to result in a relatively large number
of undiagnosed cases compared to unconfirmed cases in
a low-risk population [20].

We still do not have the results from the randomized
controlled trials (RCTs) that the higher detection rates of
GDM lead to lower prevalence of APOs [21]. The most
common GDM screening method involves an oral GCT
with 50 g of glucose, the so-called O’Sullivan’s test or GCT,
which was promoted by O’Sullivan and Mahan [22]. It
involves the oral consumption of a solution containing 50
g of glucose, regardless of the time of the previous meal.
One hour later, glycemia is determined. The most common
cut-off value is 7.77 mmol/l (140 mg/dl), which is usually
around 15% of positive test results [23]. By reducing this
value to 7.22 mmol/l (130 mg/dl), the sensitivity of the test
is significantly improved [21].

GCT shows sensitivity of 80% and specificity of 90%.
This means that as many as 20% of patients undergoing
GCT remain undiagnosed [24, 25]. GCT has been criti-
cized as poorly repeatable, unpleasant, impractical to per-
form, relatively expensive and time-consuming [26], with
low specificity [27].

Pregnant women with a positive screening for GDM
require the use of a diagnostic test, which is an oral glucose
load test (with 75 or 100 g) - OGTT. Currently, the two-
step approach is reccommended by the ADA and American
College of Obstetricians (ACOG) with the ADA recom-
mending Carpenter Coustan or IADPSG criteria for diag-
nosis of GDM, while ACOG recommends the Carpenter
Coustan or National diabetes data group criteria. IADPSG,
WHO and International Federation of Gynecology and
Obstetrics recommend the one-step approach [21].
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Criteria for diagnosis

The different criteria define different values for the assess-
ment of the positive test and for the establishment of the
GDM diagnosis [21]. Studies have shown that if even one
value is increased, the risk of macrosomic growth of the
fetus and the complications that accompany it is increased
(28, 29].

Glycoregulation is strongly influenced by placental
hormones, so special changes are expected in twin preg-
nancy. In these pregnant women, a significant difference
was found in fasting glycemia values. The frequency of
GDM in twin pregnancies is higher.

This article was written in accordance with the ethical
standards of the institutions and the journal.
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CONCLUSION

Selective, unlike universal screening for GDM aims to
identify a high-risk population for diabetes. In a popula-
tion where the prevalence of type 2 diabetes and GDM is
high, the number of women at low risk is small, so uni-
versal screening is more effective. Decisions on acceptable
screening should remain in the domain of national orga-
nizations, which will adapt the decision to the characteris-
tics of the population. The most common GDM screening
method involves an oral GCT with 50 g of glucose.
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MUCTOPUjCKM M CTaTUCTUUKKM acNeKT aHanu3e PU3UYHUX rpyna U TecTuparba y
KOHTEKCTY rectauujckor gujabeteca menutyca

Maja Mauypa'? CredaH Qyranuh'2, JoaHa Togoposuh?, bojaHa Mytuh?, Munow Mununuunh?, JparaHa boxuh’,
Munuua Crojurbkosuh?®, MisaH ConpatoBuh®, Virop MaHTth’, MunaH Meposuh?é, bubara Mapanua’, Mupocnasa [ojHuh'?

'YHMBEP3UTETCKN KNMHIYKY LeHTap Cpbuje, KnuHuKa 3a ruHekonorujy 1 akywepctso, beorpag, Cp6uja;

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

*Ynusep3utet y beorpapy, MegnumHcku dakyntet, MIHCTUTYT 3a coumjanty meauuuHy, beorpag, Cpbuja;

*YHusep3uteT y HoBom Cagy, KnuHuka 3a onepatneHy oHkonorujy, VIHCTuTyT 3a oHkonorujy BojsoguHe, Hosu Cag, Cpbuja;
*YHUBep3UTETCKM KNMHUYKN LeHTap Cpbuje, KnuHrka 3a eHBoKprHonorujy, aujabetec n 6onectn metabonusma, beorpag, Cpbuja;
YHueep3uTet y beorpapy, MeauunHcki dakyntet, IHCTUTYT 3a MeguUUMHCKY CTaTUCTUKY U uHGopmaTiky, beorpag, Cpbuja;
’Ynnsep3utet y beorpapy, MeanunHcku Gakyntet, UHCTUTYT 3a MeauumHcKy dusnonorujy, beorpag, Cpbuja;

8YHMBep3nUTETCKa KNMHWKA 3a TMHEKOMNOT W]y 1 akyLiepcTBo ,HapogHu ¢ppoHT, Beorpag, Cpbuja;

°*YHnBep3nUTETCKI KNUHUYKK LieHTap Cpbuje, KnuHuka 3a kapaunonorujy, beorpag, Cpbuja

CAXETAK

Y unrby noBeharba UCMNATUBOCTU CKPVHUHTA FecTaLmnjckor Anja-
6eTeca MenuTyCa, KOHLENT YHVBEP3aHOT CKPWHIHIA, OAHOCHO
CKPWHWHIa CBUX TPYAHMLA Ha FecTaljCcKu AujabeTec, yrnaBHOM
je HanmyLTeH y KOPWCT KOHLenTa CeNeKTUBHOT CKpUHWHra. Ce-
NEKTVBHY CKPUHUHT NoApa3yMeBa Aia CaMo »eHe ca pakToprma
pu3iiKa 3a rectalujcku anjabetec MenUTyc NoAnexy npotecy
CKpUMHUHra. Minak, Heke cKopalltbe CTyaurje Cy Nokasasne Aa ako
Ce NPUMEHW CeNeKT1BHU NPUCTYN CKPUHUHTY, ofpehern npo-

DOI: https://doi.org/10.2298/SARH221212008M

LIeHaT »eHa ca rectaLujckum arjabetecom MenuTycom He fobu-
je pnjarHo3y unu je He fobuje NpaBoBpemeHo. OBaj NpernesHu
pag ce 6aBu NpegHOCTVIMA 1 HeJOCTaLVMa Y jeflHOr 1 Apyror
KoHLenTa. MeTofie CKpUHVHIa 1 MeToAe Npunpeme 1 13Bohera
OpasiHOr TeCTa TolepaHLuuje Ha FTyKo3y, Kao 1 MHTeprpeTaLmja
HberoBux pesynrtaTa buhe getarbHuje objallreHN.

KrbyuHe peumn: rectauyujcky gujabetec MeNUTYC; yHUBEP3aHu
CKPUHVIHT; CENEKTUBHU CKPVHWHT; OpaiHy TeCT TofepaHLyje
Ha ryKo3y
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Ap Anekcanpap LLocbeprep — npBu ynpaBHUK
rpaacke 6onHunuye y Hosom Capy

3opaH lojkoBuh'?, Egnta Crokunh'?, Mmua MaHojnosuh'>

'"YHusep3uteT y Hosom Cagy, MegnumHckn dakyntet Hosm Cag, Hosu Cag, Cpbuja;

2KnuHuukm LeHTap BojBoamHe, KnuHuka 3a optonescky xupyprujy u Tpaymatonorujy, Hosu Cag, Cpbuja;
3KnuHuukm LeHTap BojBoamHe, KnuHuka 3a eHgokpuHonorujy, njabetec n 6onectr MeTabonuma,
Hogw Cag, Cpbuja

CAXETAK

Mpsw gupekTop Mpaacke 6onHuLe y HoBom Cagy, Koja je BpemeHOM npepacna y caBpemeHn KnmHuyKm
ueHTap BojBoguHe, 6o je op Anekcangap-Llangop Woc6eprep, poheH y Hosom Capy, 13. centembpa
1873. roguHe. MepunumHcKn dakynTeT je 3aBpLumno y byarmneluTu, a notom ce ycaBpluaBao y 6onHuLama
6pojHUX eBponcKux rpafoBa. Kerba 3a yuerem 1 farbum ycaBplLuaBar-eM OfBeNa ra je Ha crieLujanusaumjy
113 0611aCTU MHEKONOrMje 1 aKyLLepCTBa, Te NocTaje NPBY CreLmnjanucta rMHeKonor-akyluep y Bojgsogntu.
MoueTkom 20. BeKa, ca Harnum noeeharbem bpoja ctaHoBHMKa HoBor Cafja, noctojehie 60nHMLe HUCY bune
AOBOJbHE 33 XocnuTanu3auujy 6onecHuka, Te je Maructpart rpaga anpuna 1907. roguHe BOHEO OANYKY
[a ce noanrHe HoBa paficka 605HML A, Ynja je n3rpaprba 3aBplueHa 1909. roanHe, a Taga MOAUIHYTH
00jeKTu Cy jeAnHULIE Y KOjUMa Cy 1 AaHaC CMeLUTEHe HeKe KinHUKe KnuHnykor LeHTpa BojsoauiHe. bruna
je opraHu3oBaHa Tako Aa je umana ViHtepHo, XupypLuko, [lepmatoBeHeponoLKo 1 [MHeKoNoLWwKo-nopo-
hajHo opembetse, ca nocTesbHUM GoHAOM of oko 300 KpeBeTa. 3axBabyjyhv cBeCcTpaHOM 06pa3oBatby,
NCKYCTBY, BUCOKOj CTPYYHOCTM, UHTEIMFEHLMjI 1 OPTraHU3aLMOHUM CMOCO6HOCTUMA, fip AnekcaHaap
LLloc6eprep je MMeHOBaH 3a MPBOT ynpaBHKKa HoBou3rpaheHe Mpagcke 6onHuLe. MNp.u je y Mpaackoj
6onHMLM NpumeHno BacepmaHoy (Wassermann) peakuujy, Te HabaB1o NpPBM peHAreHcKM anapat y Hosom
Capy, 3a CBOjy npuBaTHY opAvHauujy. Kao npsu cneumjanvcra ruHeKonor-akylep y BojoguHu, Benmku
AOMPUHOC je Aao yBohety 1 yHanpeherby XxupypLiknx TexHuka. Ip Anekcanaap LLoc6beprep nokasao
je pa ce npegaHym NnpodecroHanHNM pagom 1 0AroBopHoLLhy mory nocTrhiv BenvKy pesyntaTu u yHa-
npehetbe 06nacTyi 3APaABCTBA, O YeMy rOBOPY YMHbeHULA Aa je Mpaacka 6onHMLa, BpeMeHoM, Npepacna
y TepumjapHy 3apaBCcTBeHy ycTaHOBY KnMHWMYKKM LieHTap BojsoaunHe.

KmbyuHe peun: nctopuja megnumne; ap AnekcaHpap LLiocbeprep; lpaacka 6onHuua; Hosu Cag,

yBoa

Hacrajamem u passojem Hosor Capa MmHO-
TU HapOJIU Cy Ce JOCENNIN U Ty HAIIA CBOj
foM. JIOHOCW/IV Cy HOBA 3HaHba I VICKYCTBA I
TMe yOp3aBamn u yHanpehusam paspoj rpa-
ma. Meby muma je duno focra JeBpeja, Koju
CY, IOCENUBIIN Ce TY, CXBaTWU/IN Jia Cy HAIUIN
kyhy u fom. Meby takeuma je dwma u mopopy-
1a locdeprep, koja ce focemmma ns Mopapcke
Crnosauke cpeguHoM XVIII Beka. Jegan us-
faHaK Te mopoaune, Anekcangap-Illlangop
[llocdeprep, cun nekapa Teopra, a u caM nexap,

OPUXBATHO | , Kao IpBM YIIPaBHUK [j Ki .
P aTHo Je A3, Kao LpBI yIpa paacke Received « MpummeHo:

domunte y HoBom Capny, opranusyje paji y \oj
U YHAIIpe/V 34 PaBCTBEHY CITy>kdy OBOTa rpajia
[1]. Ipapicka SomHMIIa je BpeMeHOM IIpepacria y
Knuunukn nenrap Bojsopnne.

BUOIrPA®UJA: OBPA3OBAE U
CTPYYHO YCABPLUABAKE

Hp Anekcanpap-Illangop ocdeprep pohen
je y HoBom Capny, 13. centemdpa 1873. ropuse,
Kao IIOTOMAK CTape HOBOCAJICKe jeBpejcKe I0-
ponute. llocdeprepu cy gouvtn y Hosu Cag
n3 CamBapa-Illnocdepra (manac Hlamrruacke

Cnuka 1. Jp Anekcangap LWocbeprep (1873-1944);
M3BOP: IMUHa Konekuuja Jocvna LLoc6eprepa

Figure 1. Dr. Aleksandar Sosberger (1873-1944); source:
personal collection of Josip Sosberger

Crpaxe) y Mopasckoj, y okpyry Hutpa, nanac
Penrydnmuxa CrioBauka. JeBpejcKy OCHOBHY IIKO-
7y ¥ rTMHasujy 3aBpiuno je y Hoom Cazy 1888.
TOAVHE, @ HAKOH TOTA je YI1cao MeaNImHCKN
¢daxynrer y Bynummenity, Ha KojeM je BUIUIO-
mupao 1894. roguue [2, 3] (Cnnka 1).
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lojkoBuh I n cap.

Cnuka 2. [letarb ynuuHe dacape Hekafallme YnpaBHe 3rpafe Mpapcke 6onHuLe y Hosom Cagy; n3Bop: inyHa Konekuuja npod. ap [lejaHa VsaHoBa
Figure 2. Detail of the street facade of the former Administrative Building of the Novi Sad City Hospital; source: personal collection of Prof.
Dejan Ivanov, M.D.

CpenmuoM 19. Bexa HeMa4yKy YHUBEP3UTETH CY Pa3BU-
janm HoBe Hay4He IIPUCTYIIe Y UCTPAKUBAILY U KIMHIYKO]
npaxcu. [Ip Anexcanpap lllocdeprep je HAKOH 3aBpILIEHOT
(akynTeTa, ca )ke/bOM Jlajber ycaBpllaBamba, efyKalyjy Ha-
craBuo y bepnuny, Jeun, Munxeny u Xajgendepry. Vimao
je IPUIMKY Jia paji y TaflallibyuM BofiehyM MeUITVHCKIM
LIEHTPMMA, LITO je MOJPa3yMeBao 1 y4ere MeULIMHCKIX
IOKTPVHA Off YyBEHMX JIeKapa Kao mTo ¢y XoxeHer (Julius
Hochenegg), layta (Friedrich Schauta), Beprxajm (Ernst
Wertheim) u gpyru [2, 4].

Paguo je y bocanckoj Ipaguiku xao rpafcku nekap,
0 4eMy cBefiode MMeHuIM 4wiaHoBa Cdopa nmmeyHmKa
Kpamesune Xpsatcke u CnaBonuje nsgaru 1895, 1896.
u 1897. roguue [5].

Haxon rtora, np Anexcanpap-Illangop Ilocdeprep ce
Bpatno y Hosu Caji, Koju je TOMUKO BOJI€O, ITi€ je, Ca MHO-
ro amMOuIuje, pajivio Kao jeKap mpakTudap. buo je mosHar
U BPJIO YIJIe[laH JIeKap, IIOApyKaBaH Of] CTpaHe IPajiCKUX
BnacTu. Pajyo je n xao nexkap y HoBocajckom ipymTBy
3a nmomoh nnyhHyuM donecHunuma, mekap couyjaaHoOr
OCUTypama, CIOPTCKU JIeKap, ekap y IlpseHom Kkpcry,
JKeJIe3HUIIM U TIOIITH, Kao ¥ CYACKM BEIITaK [2, 6].

JKerpa 3a ydermeM U la/buM yCaBplIaBambeM OfiBesia ra
je Ha ycaBpIIaBame 13 0OMaCTV TMHEKOJIOTHje M aKyIIep-
CTBA, Te II0CTaje MPBMU CIEIVjaNnnucTa ITMHEKOIOT-aKyLIep
y BojBomiuu [6]. Hanopau pap 1 zodpo nosHaBame K-
HIYKe TIpaKce JOHE/IO MY je CUTYPHe 1 JOBOJ/bHE MaTepu-
janue npuxope. buo je oxxemwen Onrom pol. Onenxajmep
(Oppenheimer, 1874-1944) ca xojoM je duo y dpaky no
Kpaja xuBoTa. Hucy umanu fierie, >Kupennu cy IoBy4eHo,
des3 yuemrha y pymTBeHOM )XMBOTY Tafammer Hosor
Capa. ITocenoBamy cy gBocripatHy Kyhy ca Benukym, mpo-
CTpaHMM 1 JIeTIO ypeheHVM CTaHOM Y TaJalllboj JeBpejcKoj
ymuiu Opoj 11 (manac ITosopuiunu tpr y Hosom Cany).

‘ DOI: https://doi.org/10.2298/SARH221128027G

uTepecanTHo je uctahn pa je llocdeprep, mopey Bemke
dudnmoteke, MMao BpeIHY KONeKIIUjy YMETHUYKNX CIMKa.
ITosnaBaoruma ayromodunusma y Hosom Capy modpo je
no3Haro jia je Meby npsuma kymmo ayromodu. To je 3a
Hosu Cag dma Benuka HOBMHA 1 ITocedHa aTpakuuja [7].
ITosHaro je fia je penarencke spaxe (X-3pamy) 8. HoBemOpa
1895. ropune oTKpuo HeMauky ¢usudap Buixenm Konpan
Penpren. Vimajyhu Busnjy norpedsor ynanpebhema auja-
rHocTuke, Ip Anexcangap lllocdeprep je HadaBmo npsu
penpareHckn amapat y Hosom Capny, 3a cBojy mpusarHy
opruHanujy, 1905. roguHe. Anapar 3a norpede Ipancke
donuune y HoBom Capy Hadasuo je 1912. rogune. Oa
ompema oMoryhasara je fia ce Iperiei M3BOfie CaMo Kao
ckomyje y Mpaxy [8, 9, 10].

MPBU YMPABHUK rPAJCKE BOJIHULIE Y HOBOM
CALlY

ITouyerkom 20. Beka, ca Har/mM oehamweM dpoja cTaHOB-
Hyka Hosor Capia, mocrojehe donuuiie Hucy dume foBOsb-
He 3a XOCIIMTaIN3auujy SonecHuka, te je, anpuma 1907.
rofiMHe, off CTpaHe Marucrpara rpajia JoHeTa OfTyKa Jia
ce mopurHe HoBa Ipascka domuuma [11].

Ibena nsrpapma je saspmena 1909. roguse, a Taja
HOJVTHYTU 00jeKTHU CY jeNVHMUIIEe Y KOjuMa Cy U JJaHac
CMellTeHe HeKe KIMHMKe, OPTaHM3al[MOHe je[UHNIIe
Knunnuxor nenrtpa Bojsomnne. I[pagcka donnuita carpa-
hena je xao xommIexc naBuwroHa [7, 12, 13].

AyTop mpojekTa Ipancke domHue je SyaMMITeIITaHCKN
apxurekrta Heph Komneuex (Gyorgy Kopeczek, 1864-1920),
a 3a M3Boherme pajjoBa dMINM Cy aHTa)KOBaHM HOBOCATCKU
rpaputesy Bunmoru JIunapuh (Vilmos Linarich) u bena
ITexsno (Peklo Bela, 1867-1960). I'maBHa srpapa (ITaBupon
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1), y xojoj cy dunu cmemTenu Ynpasa, IIpujeMHo ofiemberse
1 ADMUHMCTpaIja, UMaja je CyTepeH, BIICOKO IIPU3eM/be
u cupart. Yinuny dacapny cy kpacuie gurype, uspabhene
y TeXHUIIM MO3auKa, 1 u3Meby mux je ronuHa 3aBpuier-
Ka marpagme: 1909 [12, 14, 15] (Cnuxa 2). bonuuna je
nmana VurepHo, Xupypuiko, JlepMaTOBEHEPOIOLIKO 1
[uHeKoOLIKO-TOpOhajHO Ofie/berbe, Ca YKYITHUM IIOCTeTb-
HuM poHzoM o oko 300 xpesera [11, 15]. ITaBuspoH 2
odyxaatao je Onerpeme riuHekosnoruje u Opebere Xupyp-
ruje, Bok je y IlaBupony 3 duio cmemteno Opfermbeme 3a
YHyTpallllbe 0NIeCTI Y OKBUPY KOT CY XOCIMTATN30BaHN
domecHuIy ca 3apa3HuM dormecTuMa ¥ S0IeCTIMa HEPBHOT
CHCTeMa, a/y ¥ QOJIeCHVII ca KO>KHMM Y BeHEpUYHUM 0-
nectuma. Ilopey cioMeHyTUX Ofierberba, SOTHMIA je MMa-
na u ITopobajuo oxepeme, Koje je y mepuony og, 1909. o
1914. ropyHe d1UJI0 CMEIUTEHO Y IJIABHOj 3rpajy OOIHMILE,
ca IIOCTe/bHUM KarauuteToM off 20 kpeseta. [ogune 1912.
narpabena je 1 srpajga y kojoj je KacHuje cMelnTeHa dOI-
HIYKA alloTeKa, Kao 1 3Tpajia 32 AHTUTPAXOMHO Ofie/berbe,
Koje je MMasIo KamanureT of 96 mocrema [12, 16, 17].

Kao eMMHeHTaH 1 MIOIITOBAH JIeKap, op AJIeKcaHgap
[lTocdeprep je MMeHOBaH, Off CTpaHe I'pajicke yIpase,
3a IIPBOT yIpaBHMKa HoBomsrpabene Ipagcke donmHue.
VcroBpemeHo, duo je mpsu 1me¢ [Hexosnomko-nopohajHor
u JlepMaTOBEHEPOIOLIKOT Ofie/berha [2, 6, 18, 19].

IOp Anexcanpap lllocdeprep dmo je mexap Benu-
KIX CIIOCOOHOCTH U OrpoMHe eHepruje. IlpaTuo je, 3a
TO BpeMe, MOJiepHe MeTO/ie JMjarHOCTHKE I Jleuera,
IpUMemUBaHe y APYyIUM 3eM/baMa [2, 19]. Y To Bpeme
je cu¢umuc, Kao XpOHMYHO 3apasHo 0do/beme, mpef-
CTaB/ba0 3HAYAjaH MEAUIMHCKN M COLMjaTHO-eKOHOM-
cku npodnem. [Ip Anekcaupmap lllocdeprep, kao med
JlepMaTOBEeHEpOIIOIIKOT Ofleberba, IpBM je Y [panckoj
SonmHMIYM NpuMeHNo BacepMaHOBY peakijy, Tj. TeCT aH-
TUTeNa Ha cUUINC, Ha3BaH II0 dakTepuornory Bacepmany
(August Paul von Wassermann), 3aCHOBaH Ha (yKcaIju
kommteMeHTa [20]. 3axBaspyjyhu Tome, y Ipanckoj don-
HUIM je Suo Moryhe paHo AMjarHOCTMKOBATH U IIpa-
BOBPEMEHO 3aII0YeTH Jiederbe TOT 0d0/berba, KaKko Oy ce
CIIpeulIa mberosa nporpecuja [6].

Kao mpBu cmenmjanmucra ruHeKONOT-aKyIIep y
Bojsopyun, anpuna 1910. rogune y Ipanckoj domunumn,
np Anexcangap lllocdeprep je u3BpIINO NPBU LAPCKU
pes y Hosom Capy, a y ofHOCY Ha OIlepaTMBHY IMHEKO-
norujy, npatehu pagoBe IO3HATUX TMHEKOJIOTa OHOTA
BpeMeHa, HoBeMOpa 1912. HaYMHMO je M IPBY adHOMMU-
HaJIHy XVCTePEKTOMI)Y Y capajiby ca Tafalllb/IM I/IABHIM
xupyprom donuute np Hangopom bpesosckum [6, 12,
17]. VInTepecoBame IIpeMa OlepaTUBHOj I'THEKOIOTHjI
IIOTEKJIO je jOII TOKOM HheroBOI yCaBpIllaBambha HAKOH
IVIUIOMMPara, Kajja je MMao IPWINKY Ja ce YIIO3Ha ca
papoBuMa Epucra Beprxajma (Ernst Wertheim), xoju je
jour 1898. pasBuo METOAY pafiyiKa/IHE TOTA/IHE XMCTEPEK-
TOMUje ca YK/IabambeM TMMQHIX YBOPOBa U IIapaMeTpuja.
BeprxajMm je 1911. 0djaBuo pesynrare 1 UCKyCTBa CIIPOBe-
menyx npsux 500 onepanyja (Die erweiterte abdominale
Operation bei Carcinoma colli uteri: auf Grund von 500
/ IIpowupena adgomunanna oilepayuja Kog KapyuHoma
ipnuha maitiepuye: Ha ocrosy 500 cnyuajesa) [21]. Tonuue
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1912. ip Anexcanpap Illocdeprep nsBonyu oBy onepanujy
y Ipapckoj Sdomuuiy, Te ce cMaTpa 3a4eTHUKOM I'MHEKO-
noruje y Bojsopnuu [6, 17, 18, 22].

CBoja ucKycTBa y TMHEKO/IOIIKOj IPAKCy IPUKA3a0
je odjaBpMBameM pajia Y MEAMIVHCKIM YacONUCUMA,
ykasyjyhm Ha 3Hauaj IpeBeHLMje U Jledera Iyepepal-
He ceIlce, 3Ha4ajHOTr (pakTopa 3a mosehan MopTanureT
nopopwea [13]. HauMe, y To BpeMe, npe yBohemwa aHTH-
OMoTMKA Y MEUIIMHCKY IIPAKCy, IyepIliepaaHa cernca je
uMaja MHoro Behy mpeBanennyjy. Pan oy Hacnosow ,,Die
Serumprophylaxe der Geburt® (,,Cepymcka npoc¢unakca
nopobaja“) odjasipe je ABa myTa, y Yaconncy MuHXeHCKH
MenuUMHCKN HemebHUK (Miinchener Medizinische
Wochenschrift, 1931), kao u y LleHTpaTHOM 4acomucy 3a
ruHekonorujy (Zentralblatt fiir Gyndkologie, 1931) [6].

ITocne saBpmretka IIpBor cBeTckor paTa n ocnodahama
3emsbe, ioueTkoM 1919. ropue, ap lllocdeprep ce nosna-
4l1 U3 ipXKaBHe CIyXKde, Te 0CTaje caMo IPUBAaTHY JIeKap.
Y cBojoj mopopgryHoj Kyhn, Ha mpBoMm crpaty, 1920. ro-
IVHe je ocHOBao npuBaTHY CaHATOPUjYM 33 XUPYPIUjy
U TUHEKOJIOTH]Y, Ca OIlepallIOHOM CajioM 1 0CaM KpeBeTa
[18, 19].

APYIA CBETCKU PAT - TELLKE TrOAUHE

Oxynanuja rpaja (1941-1944. roguse) ZOBOAM JO IIPO-
TepuBamba, 3apod/paBara 11 3adpaHe pajsja MHOIMM JleKa-
pUMa, I1a ¥ TMHEKOI03MMa-aKyIIEPUMA, LIITO je OTeXAaI0
IIpy>Kame 3[paBCTBEeHe 3allTIUTe Y TO BpeMe [13].

Hana 19. anpuna 1941. rogune, Jeppejuma y Hosom
Capy je on cTpane Mabapcke okymamone BiacTy duia
HAMETHYTa T3B. KOHTPUOYIMja Of [IeT MIU/IMOHA IIeHTa.
OBaj M3HOC Of IefleceT MIIMOHA JUHAPA CAKYIUbEH je Off
CTpaHe CBUX IIpUIIAfHNKA JeBpejcke onurTnHe y HoBom
Capy. MebyTtum, 24. maja 1941. roguse, CBY MyIIKapIu
JeBpeju, crapoctu of 18 fo 60 rofgyuHa, MOBPTHYTH CY
00aBe3sHOM MpUCIITHOM pajy. Vaxko je d1o Bpito yrieau
YOBEK VI pe3ePBHIL aYCTPOYTAPCKI CAHUTETCKM OQULID ¥
Beh noopmakmmM rogyHama, a Takobhe 1 Hocwan dpojHUX
AyCTPOYrapCcKux ojInKoBama, [llocdeprep je moxmseo
fa dyze ofBeseH Ha PUHYAHU paj. [IpBa rpyma cacto-
jama ce op mpeko 400 5pynu, a y 10j je dro u Anexcanpap
Ilocdeprep (nmpema peunma Jocumna Illocdeprepa, koju je
nnpopmanyje goduo ox csor ona ITasna [ocdeprepa).
Op oBe rpyIie caunibeHe Cy pPajjHe jeAMHIIIE KOje Cy IPBO-
SutHoO dute 3amysKeHe 3a pafi y dasu peuHe GroTHIe, KOjU
je moppasymeBao unirheme pyieBrHa, a [0 3aBPIIETKY
TOT ITOC/IA TPYIIA je 0daB/bajia CIMYHE PajoBe Ha aePOAPO-
My, odaBpajyhu Tako 10-12 yacoBa JHEBHO, a HeKaa U
IyXe, TeXak ¢pusnyky mocao. Ilopen ucrprbyjyher mo-
cma, pagHUIM ¢y dunn nprHybeHn fa ce cyodasajy, des
MIKAQKBOT PasJiora, U ca HeJbYACKUM U CTPAXOBUTHUM Ka-
3HaMa, IIPY Y€MY Cy UX HOFO(UIIPY TYKIN, 2 HEPETKO
CY MOPpAJIZ I1O f{Ba caTa BUCUTY OdeleHN 3a pyke. JJokTop
IITocdeprep je mocie HEKOMMKO Hefe/ba 0CIOd0heH 3axBa-
pyjyhu 3anaramy yrunajaux cyrpabana Mabapa, Hakon
Yera ce MOBYKAO Y CBOj JOM. MIHICTapCTBO YHY TPALIIBIX
nocnoBa Mabapcke noneno je Hapendy na ce 7. anpuia
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1944. roguHe UHTEPHUPAjY CBU 3a OKYIIATOpa ,,0IlaCHU "
u yrnepuu Jespeju. Y uenoj baukoj, Tokom Hohu nameby
25.m 26. anpuna 1944, usnen/beHn Cy IIAKATHA ca Hapes-
doM KojoM je JeBpejiuMa 3adparmeHo fia u3jase U3 CBOjUX
TOMOBQ, a XallllIerbe JeBpeja 3a1104eTo je 26. anpunay pa-
HUM jyTapmbUM YacOBMMa UM TPajajio je HEKOIMKO JaHa.
Xamnuieme Cy BpuInIe MONINLIMjA Y )KaHJapMepHja, Kao 1
BOjCKa, QOTKCaojuepy U HeMadke de3deHOCHe CHare, oK
CY MM HeKU Off CTAHOBHMKa IoMaranmu [2, 19, 23, 24].

Kako &1 n3derao nonmkeme, 26. anpuia 1944. roguxe
np Anexcanpap Illocdeprep je ydpmarao cMpTOHOCHY 103y
Mopdujyma cBojoj cynpysu Onru u cedu, y CBOM CTaHy,
npe oxsohema. CaxpaHa je 00aB/beHa Ha HOBOCA/ICKOM
JeBpejckoM rpodby, y mopoandHoj rpoduniy OnenxajMep
(mapuemna II - 106) [2, 6, 19].
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Dr. Aleksandar Sosberger — the first director of the Novi Sad City Hospital
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SUMMARY

The first director of the Novi Sad City Hospital, which eventu-
ally grew into the modern Clinical Center of Vojvodina, was Dr.
Aleksandar-Sandor Sosberger, born in Novi Sad on September
13, 1873. He graduated at the Faculty of Medicine in Budapest,
and then trained in hospitals in numerous European cities. The
desire to learn and further hone his training led him to special-
ize in the field of gynecology and obstetrics - thus, he became
the first gynecologist-obstetrician specialist in Vojvodina.

At the beginning of the 20th century, with the sudden increase
in the number of inhabitants of Novi Sad, the existing hospital
facilities were insufficient for the hospitalization of the patients;
thus, the City Magistrate made a decision in April of 1907 to
build a new city hospital, the construction of which was com-
pleted in 1909, and the facilities built at that time are units in
which some clinics of the Clinical Center of Vojvodina are still
located today. It was organized in such a way that it had Internal
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Medicine, Surgical, Dermatology-Venereology, and Gynecology-
Obstetrics departments, with the bed capacity of about 300.
With his comprehensive education, experience, high expertise,
intelligence, and organizational skills recognized, Dr. Aleksandar
Sosberger was appointed as the first manager of the newly built
City Hospital. He was the first in the City Hospital to apply the
Wasserman reaction, and he obtained the first X-ray machine in
Novi Sad, for his private practice. As the first gynecologist-ob-
stetrician specialist in Vojvodina, he made a great contribution
to the introduction and improvement of surgical techniques. Dr.
Aleksandar Sosberger showed that with dedicated professional
work and responsibility, great results, and improvements in the
field of healthcare can be achieved, as evidenced by the fact
that the City Hospital, over time, grew into a tertiary healthcare
institution, the Clinical Center of Vojvodina.

Keywords: history of medicine; Dr. Aleksandar Sosberger; City
hospital; Novi Sad
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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 sugeo moc-
TaBUTH ITOCEOHO CIUKY Koja 61 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabY.
YKONuKO je pyKOINC Ha CPIICKOM je3MKY, IIPMTIOKUTH Ha-
3UBe C/IUKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIy MOTY IIITaMITaTy y 60ju, anu fofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tTpeba na 6yny ypahennu u jocrasbeHH y Ipo-
rpamy Excel, ma 6u ce Bupierne mpatehe BpeHOCTHU pacio-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB oKyMeHT, e ce rpaduKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefly HaBohema y TeKCTY.
Csu nopaiy Ha rpaduKoHy Ky1ajy ce y donty Times New
Roman. Kopumthene ckpahenniie Ha rpagpukony tpeba
006jacHNUTH Yy JIeTeHU UCTIOfN rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6utn
IHITaMIIaH y 60ji, Te je 6ojbe u3beraBary Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOIMC Ha CPIICKOM je3MKY, TPUIOXKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru 1 y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfjaLiit Ha CXeMMU Ky1iajy ce y outy Times New
Roman, Benanna cnosa 10 pt. Kopumhene 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 KOjy Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ehyjy TexHUUKY 1m0-
Moh, ToMoh y nmcamy pajia MM PyKoBOJie Ofie/berbeM Koje
06e36ebhyje ommury moppuky. GuHaHCKjCKa U MaTepyjalHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpAa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko mpUCTy-
MavHM YMTaoyMa qaconuca. Crora y3 caky pedepeHiry
obase3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepenie HymepucaT pefHUM aparnckum 6pojeBrmMa
IpeMa pefocielly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny mu-
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, my
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTHpa-
HUX KIbUTA, [IOI/IaB/ba Y KIbMTaMa ¥ IIperefHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHoOrpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

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-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAIMTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe momaTHe MHpOPMaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:

CpIIcKo eKapcKo APYIITBO

Ypeauumrpo yaconyca ,,CpIcKu apXus 3a IeTOKYITHO
eKapcTBO

V. kpampune Harannmje 1

11000 beorpap

Cpbuja

Tenedonn: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs
Wurepurert appeca: http://www.srpskiarhiv.rs
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
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.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles 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:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade

Serbia

Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs
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