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CaxeTak

Peny6nuka Cpbuja je 3emrba y Kojoj ce Mopbunu eHaeMckv oapkasa-
jy. Map obyxeata nmyHusaumjom MMR BakuMHOM JOBEO je A0 MOHOBHOTM
enuaeMmjckor jaBrbakba Mopbuna y Cpbuju noyetkom 2023. roguHe.
Linrs oBor paga je onuc enugemuje mopbuna Ha Teputopuju rpaga Cme-
Aepesa y nepuopy of jaHyapa go anpuna 2023. roaMHe n ngeHtudun-
Kauuja akTUBHOCTM 3a MpeBeHuujy enuaemuja mopbuna y Peny6nuum
Cpbuju y 6ynyhHoCTW. AHanuavpaHu cy noAaum U3 HauMoHanHor akTue-
HOr enuaemMuonoLLIKOr HaAsopa Hag Mopbunuma. Y okeupy enuaemuje
pernctpoBaHa cy 43 cnyyaja mopbuna, of kojux cy 42 knacudukoBaHa
Kao nabopatopwujcku notTBpheHu, a jeaaH Kao envaeMmnoroLLKy NOBE3aH.
Behuna obonenux 6una je y yapacHum rpynama 1-4 roguHe (44,2%) n
20-49 roguHa (32,6%), AOK Cy HajBuLLe y3pacHO-cneundmnyHe cTone nH-
uuaeHumje pernctpoBaHe y y3pacHoj rpynu geue mnahe og 12 meceum
(80,6/10.000) n peue yspacra 1-4 rogmHe (50,5/10.000). O obonenvx
ca no3HaTUM BakuMHanHum ctatycom BehuHa (92,9%) je buna HeBakuu-
HMcaHa, ykrby4yjyhu n ocMopo geue mnafe oa 12 meceuwm Koja HUCY Mo-
rma 6uTn BaKuMHUCaHa npema HauunoHanHom Kanengapy vMyHusaumje.
XocnutanusosaHo je 20 cnydajeBa (46,5%), ykbydyjyhu n gsa cny4yaja
Ko Kojux je 6una npucyTHa nHeymoHuja. MeRy 14 cnyyajeBa Kog Kojux je
[0 3apaxaBarsa [OLUNO Y 3ApaBCTBEHNM ycTaHoBama, 6uno je n netopo
3anocneHux y OnwToj 6onHMum CmenepeBo. CekBEHUMOHMPake BUPY-
CHor reHoma cripoBefeHo je kog 10 cnyyajeBa n Kof, CBUX je AeTeKToBaH
reHoTtvn B3. Y uurby npeseHuuje NOHOBHE Nojase envaemuje mopbuna y
Peny6nuuu Cpbuju HeonxodHo je AocTMhY 1 ogpX)aTu LUrbHE BPEAHOCTH
obyxBaTa 1 npaBoBpeMeHocTu BakumHauvje MMR BakuuHom. MNpaBoBpe-
MEHO MpujaBIbVBaH€ CyCNeKTHUX CriyvajeBa U NocTaBrbake AnjarHose
mMopbuna, kao U MMyHM3aumja oceTrbMBMx ocoba 3anocrneHnx y 3apas-
CTBEHMM yCcTaHOBaMa, NMpeAcTaBrbajy KibyyHe cTpaTervje 3a npeBeHuujy
TpaHcMmucuje Mopbuna y 34paBCTBEHMM yCTaHOBama.

Krby4yHe peuun: mopbunu, envgemuja, umyHmsauyunja, MMR
BaKuuMHa

YBopg

YnpKkoc nocTojakby epekTUBHE BaKLMHE MOPOUNN joLL yBEK
HMUCY EenMMUHMCaHW Ha TepuTopwju EBponckor pervoHa
CaeTcke 30paBCTBEHE OpraHu3auuvje n eHgemckn ce oap-
XaBajy y 11 3emarba, of kojux je jeaHa n Penybnuka Cpbu-
ja [1]. Mopbunu cy jeoHO of HajKOHTarMo3HUjUX BUPYCHUX
oborbera 1 CBaku Naj KONeKTUBHOI MMYHUTETA HOCKU ca
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Abstract

The Republic of Serbia is a country with endemic measles transmission.
Decline of MMR immunization coverage resulted in measles resurgence
in Serbia at the beginning of 2023. Aim of this study is a description of
measles outbreak at the territory of the City of Smederevo between Jan-
uary and April 2023 and identification of interventions for prevention of
future measles outbreaks in the Republic of Serbia. The national active
measles surveillance data were analysed. The outbreak involved 43 mea-
sles cases, of whom 42 were classified as laboratory confirmed and one
as epidemiologically linked. Most of cases were aged 1 to 4 years (44.2%)
and 20 to 49 years (32.6%) while the highest age-specific incidence rates
were registered in children younger than 12 months (80.6/10,000) and
children aged 1 to 4 years (50.5/10,000). Most of cases with known vac-
cination status (92.9%) were unvaccinated including 8 children younger
than 12 months not yet eligible for vaccination according to the national
immunization schedule. Number of hospitalized cases were 20 (46.5%)
including two cases with pneumonia. Among 14 cases who contracted
measles in healthcare settings 5 were employees of General Hospital
Smederevo. Genom sequencing was performed in 10 cases and B3 gen-
otype of morbilli virus was detected in all cases. In order to prevent future
measles outbreaks in the Republic of Serbia it is necessary to achieve
and maintain target values of coverage and timeliness of MMR vaccina-
tion. Timely notification of suspected cases and diagnosis of measles as
well as immunization of susceptible employees of healthcare institutions
are key strategies for prevention of measles transmission in healthcare
settings.

Key words: measles, outbreak, immunization, MMR vac-
cine

Introduction

Despite the existence of an effective vaccine, measles
has not yet been eliminated in the European Region of the
World Health Organization and endemic measles trans-
mission is present in 11 countries, including the Republic
of Serbia [1]. Measles is one of the highly contagious viral
diseases and any decline in population immunity entails
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cobom pu3nK of envaemMmjckor jaBrbamwa oBe bonectu [2].
Mag obyxeaTta BakumHaunjom MMR BakumHom y Cpbuju og
2012. po 2016. rogMHe nmao je 3a nocrieguuy enuaemujy
Mopbuna y kojoj je y nepmogy og oktobpa 2017. go aBry-
cta 2019. rognHe 5798 ocoba oboneno u 15 ympro of ose
oonectun [3, 4]. Y nepuoay og 2020. go 2022. roguHe Ha
TepuTtopuju Cpbuje npujaBrbeH je camo jeaaH cnyyaj Mop-
ouna, wrto ce Moxe 06jaCHNTVM NPUMEHOM ONWITUX Mepa
npeseHumnje COVID-19, ann n noteHuujanHuMm noTnpuja-
BIbMBaweM criyvajesa, umajyhm y suay ga je npvoputet
30paBCTBEHOr CMCTEMA y YCroBMMa naHaemuvje buna gu-
jarHocTrka n nedewe odonenmx og COVID-19 [5-8]. MNak-
ngemuja COVID-19 ytuuana je Ha cnpoBofene nporpama
UMyHU3auuvje n gosena o naga obyxeara MMyHM3aunjom
y Cpbuju kaga cy y nutamwy cBe BakuMHe npeasuheHe Ka-
neHgapom obaesesHe nmyHu3aumje nuua ogpeheHor yspa-
cta. MNMocTturHyte BpegHoctn obyxeata npeom gosom MMR
BaKLuMHe y apyroj roguHn xumeota y 2020. n 2021. roanHu
opn, 78,1%, ogHOCHO 74,8%, ©une cy HajHWxe y Nocnearmx
20 rogvHa, WTo je 3a nocreguly MMarno NOHOBHO enuge-
MMjCKO jaBrbare mopbuna novetkom 2023. roguHe [6-8].
Linre oBor paga je npukas envaemMuvje mopbuna Ha TepuTo-
puju rpaga Cmegepesa y nepvogy of jaHyapa o anpuna
2023. roanHe 1 naeHtTudurkaumnja akTMBHOCTU Koje je He-
OMNXOOHO NPeny3eTH y unrby NpeBeHLMje MOHOBHOr enuae-
MUjCKOT jaBrbara mopbuna y Penyonuum Cpbuju.

MeTon

CnpoBefeHa je OeckpunTvBHa enuaemMuorsiowka cTyauvja
Koja je obyxBatuna 43 ocobe obonene og mopbuna ys-
pacTta of 4eTupu meceua o 49 roguHa, of kojux je 20
6uno myLkor, a 23 >xeHckor nomna. AHanusupaHu cy 13Bop
MHgEeKUMje, y3pacHa CTPyKTypa WM y3pacHo-crneunpuiHe
cTone WHUMAEeHUMje, BakuMHamHu ctaTyc M KOMMnmKaum-
je ko obonenux ocoba. MNMogauu cy NPUKYNIbEHN Y OKBU-
py aKTMBHOI €NMAEMUONOLLKOr Haf3opa Hag mopbunuva
Koju obyxBaTa: XMTHY MpujaBy CBaKOr CYCMEKTHOr criyyaja
Mopbuna HagneXxHoM MHCTUTYTY, OOHOCHO 3aBoAy 3a jaB-
HO 3paBrbe 0 CTpaHe JOKTopa MeauLMHE KOojUu ra AeTek-
Tyje y cknagy ca gedunuumjom C30, enmgemMuonoLlko
UCTpaxuBahe CYyCMeKTHOr Crlyyaja of CTpaHe HaAneXHMX
WHCTWUTYTa 1 3aBofa 3a jaBHO 34paBibe W y3uMake Yy30-
paka 3a nabopaTtopujcko ncnmtueare (bpnc HazoapuHk-
ca u/vnu cepym y 3aBUCHOCTW Of AaTyma MoyeTka ocrne)
Koje ce cnpoBoau y HaumoHanHoj pedepeHTHO] nabopa-
Topuju MIHCTUTYTa 3a BMPYCOSOrWjy, BakUUHE U cepyme
Lloprnak”. Mpunukom ennuaeMuornoLIKOr UcTpaxusama 3a
CBaku CyCneKkTHW crny4aj nonywasa ce obpasal, 3a XUTHO
WCMNTMBaHE KOju cadpXu nogartke o gemorpadckum Ka-
pakTepucTMKama, BakLUMHANHOM CTaTycCy, KNMMHWUYKO] CIMLM
n moryhem nssopy nHdekuuje. HasegeHn obpasaw Hagne-
XHW UHCTUTYTM U 3aBOAM 3a jaBHO 34paBribe AOCTaBIbajy

the risk of an outbreak of the disease [2]. The decline in the
MMR vaccination coverage in Serbia from 2012 to 2016
resulted in an outbreak of measles, which occurred in the
period from October 2017 to August 2019, with 5,798 in-
fections and 15 deaths caused by this disease [3, 4]. In
the period from 2020 to 2022, only one case of measles
was reported in the territory of Serbia, which can be ex-
plained by the implementation of general COVID-19 pre-
vention measures, but also by the potential underreporting
of cases, bearing in mind that the priority of the health-
care system in the pandemic conditions was diagnosis
and treatment of COVID-19 patients [5-8]. The COVID-19
pandemic affected the implementation of the immunization
program and led to a drop in the immunization coverage in
Serbia in respect to all vaccines provided for by the Man-
datory Immunization Schedule for specific age groups. The
coverage rates for a first dose of the MMR vaccine given in
the second year of life, achieved in 2020 and 2021, were
78.1% and 74.8%, respectively, which were the lowest val-
ues in the last 20 years, resulting in the resurgence of mea-
sles at the beginning of 2023 [6—8]. The aim of this paper
was to describe the measles outbreak in the territory of the
city of Smederevo in the period from January to April 2023
and to identify the interventions for prevention of future
measles outbreaks in the Republic of Serbia.

Method

A descriptive epidemiological study was conducted, which
included 43 patients with measles aged from four months
to 49 years, of whom 20 were males and 23 females. The
source of infection, age structure and age-specific inci-
dence rates, vaccination status and complications in in-
fected persons were analyzed. The data were collected as
part of active epidemiological measles surveillance, which
includes immediate reporting of each suspected case of
measles to the competent institution i.e., public health insti-
tute by a physician who detects the infection in accordance
with the WHO definition, epidemiological investigation of
the suspected case performed by the competent institu-
tions and institutes of public health and sample collection
for laboratory testing (nasopharyngeal swab and/or serum
depending on the date of onset of rash) which is carried
out at the National Reference Laboratory of the Institute for
Virology, Vaccines and Sera "Torlak." During the epidemi-
ological investigation, an urgent case investigation form is
completed for each suspected case, which contains demo-
graphic data, vaccination status, clinical presentation and
possible source of infection. The competent institutions
and institutes of public health submit the above-mentioned
form to the Institute of Public Health of Serbia "Dr. Milan
Jovanovi¢ Batut" (hereinafter referred to as: 1JZS). Each
suspected case is finally classified by the IJZS into labora-
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WHcTuTyTy 3a jaBHo 3gpasrbe Cpbuje ,dp MunaH JosaHo-
Buh BatyT” (y garsem Tekcty: NJ3C). dunHanHy knacudu-
Kauujy cBakor cycnekTHor cnydaja cnposoan NJ3C y ckna-
4y ca kputepujymmma CBeTCke 34paBCTBEHE OpraHu3auumje
Ha nabopaTopujcku NoTBpHeH, eNMAEMMNONOLLKM NOBE3aH,
KNMHMYKM KoMnaTubunaH n ogbadeH criyyaj [9].

PesynTtatu

Y nepuogy oa 11.1.2023. po 20.4.2023. roguHe Ha Tepu-
Topuju CmedepeBa permctpoBaHa Ccy yKynHo 43 cnyyaja
mMop6buna, of kojux cy 42 knacudukoBaHa kao naboparo-
pujckn noTBpheHn, a jegaH Kao ennaemMuoroLwky nosesaH
ca nabopaTopujckn NoTBpHeHM cry4ajem.

MpBa yeTnpun cny4vaja mopbuna ca Teputopuje Cmenepe-
Ba noTBpheHa Cy y HauMoHarnHoj pedepeHTHOj nabopaTto-
pujn 11.1.2023. roguHe, Npu Yemy ce paguno o ABa geTeta
xocnutanmaoBaHa y OnwToj 6onHuun Cmeaepeso, jeaHoM
JeTeTy XOCnuUTan1M3oBaHoM Y YHUBEP3UTETCKO] AeYjoj Knu-
Huum y Beorpagy v jegHoj ogpacnoj ocobu, 30paBcTBEHOM
pagHUKy 3anocrneHoM Ha fedjeM ogerbewy OnwTte 6on-
Huue CwmegepeBo. EnmMaoemMyonowkum nCTpaxuBarmem
Koje je cnposeo 3aBopg 3a jaBHO 3apasrbe [Moxapesal,
PETPOCNEKTUBHO je YTBPHEHO Aa je MHAEKCHM crny4yaj 6uno
HeBaKUMHMCaHO AdeTe y3pacTta 13 meceum koa Kora je Ao
nojaese ocne gowwrno 25.12.2022. roguHe 1 Koje je Hajnpe
OMNo XxocnuTanu3oBaHO Ha AedjeM opgerbewy OnuwTte
6onHnue Cmegepeso, y nepuogy of 26. po 30.12.2022.
roguHe, a 3aTUM N Ha YHUBEP3UTETCKO] AeYjoj KIMMHULUN Y
Beorpaay, y nepuogy og 30.12.2022. o 9.1.2023. roguHe,
npu Yemy MopOunn HUCY MPEeno3HaTU, HATU je CYCNeKTHM
CryYaj npujaBrbeH HaAnexHNM 3aBoguma 3a jaBHO 3gpa-
Brbe. [ujarHo3a Ha otnycTy je 6una Morbus Kawasaki,
anu cy Mopbunun Kog MHAEKCHOT Criydaja peTpoCneKTUBHO
nabopaTopujcku NoTBPHEHN CEPONOLLKMM TEeCTUpaHEeM.
M3Bop WH(eKLMje nHOEeKCHOr cnyyaja Huje yTBpheH, anu
Cy nogaum AobujeHn enuaemMuonoLIKUM UCTpaxvBaHeM
yKasanu fa je 0o nHdekLmje goLwno Ha Teputopujn Cpbu-
je. V13 KoHTakaTa Koju cy ca MHAEKCHUM cry4ajem ocTBape-
HW NpUNMKoM xocnutanu3auuje y OnwTtoj 6onHuumn Cme-
aepeBo oboneno je geseT ocoba, HAaKOH 4Yera je AOLUNo
00 Wwupewa MHdekumje Hajnpe y BONMHUYKOj cpeanHu, a
HaKOH Tora un y 3ajegHuum. VI3Bop uHMekumje yTBpheH je
Koa 23 cnydaja, npu 4emy je koa wux 14 oo nHdekumje
aowno npunvkom 6opaska y 34paBCTBEHMM yCTaHOBaMa,
a koA pgeset y nopoguum. MNMocneadwu cny4vaj noTBpheH je
20.4.2023. roguHe. Ha rpacdukoHy 1 npukasaH je 6poj cny-
YyajeBa no kaneHgapckum Hegerbama y 2023. roanHn y oa-
HOCY Ha JaTyMm npwvjaBrbuBama.

tory-confirmed, epidemiologically linked, clinically compat-
ible and rejected cases, in accordance with the criteria of
the World Health Organization [9].

Results

In the period from January 11, 2023, until April 20, 2023, a
total of 43 cases of measles were registered in the territory
of Smederevo, of which 42 cases were classified as labo-
ratory-confirmed, and one as epidemiologically linked to a
laboratory-confirmed case.

The firstfour cases of measles from the territory of Smedere-
vo were confirmed at the National Reference Laboratory on
January 11, 2023, including two children hospitalized at the
Smederevo General Hospital, one child hospitalized at the
University Children's Clinic in Belgrade and one adult, a
health professional employed at the children's department
of the Smederevo General Hospital. The epidemiological
investigation conducted by the Institute of Public Health
PoZarevac retrospectively determined that the index case
was an unvaccinated child aged 13 months who developed
rash on December 25, 2022, and who was first hospital-
ized at the children's department of the Smederevo Gener-
al Hospital, in the period from December 26 to December
30, 2022, and then at the University Children's Clinic in
Belgrade, in the period from December 30, 2022, until Jan-
uary 9, 2023, whereby measles was not recognized, nor
was the suspected case reported to the competent public
health institutes. The diagnosis at discharge was Morbus
Kawasaki, however, the disease was retrospectively labo-
ratory confirmed in the index case by serological testing.
The source of the index case infection was not determined,
but the data obtained by the epidemiological investigation
indicated that the infection had occurred within the territo-
ry of Serbia. Nine people contracted infection from the in-
dex case contacts during hospitalization at the Smederevo
General Hospital, after which the spread of the infection
first occurred in the hospital settings, and then in the com-
munity as well. The source of the infection was identified in
23 cases, whereby 14 patients contracted infection during
their stay in healthcare institutions, and nine of them in the
family environment. The last case was confirmed on April
20, 2023. Chart 1 shows the number of cases per calendar
week in 2023 in relation to the date of reporting.
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MpadmkoH 1. Bpoj npujaBrbeHux cnydajeBa mopbuna y Chart 1. The number of reported cases of measles during

enugemuju Ha TepuTopuju rpaga CmegepeBa Mo Hegerba-
ma oa 10.1.2023. no 19.4.2023. roguHe

the outbreak in the territory of the city of Smederevo per
week in the period from January 10, 2023, to April 19, 2023
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KaneHpapcka Hegerba, 2023. roguHa
Calendar week in 2023

Op 43 obonene ocobe wux 20 (46,5%) GUno je MyLUKor,
a 23 (53,5%) xeHckor nona. Hajmnaha obonena ocoba
owuna je y3pacTa yeTupu meceua, a Hajctapuja 49 roguHa.
BehuHa obonenux 6una je y yapacHum rpynama og 1 go 4
roguHe (19 7j. 44,2%) n og 20 po 49 rognHa (14 T1j. 32,6%).
Hajsuwa yspacHo-creumdpuyHa ctona uHuugeHuuje pe-
rmcTpoBaHa je y y3pacHoj rpynu mnahux og 12 meceum
(80,6 Ha 10.000 cTtaHoBHMKA) 1 Yy y3pacHoj rpynu og, 1 oo
4 roguHe (50,5 Ha 10.000 ctaHoBHuMKa). Bpoj obonenux no
y3pacHUM rpynama v y3pacHo-crneunduyHe ctone MHUM-
OeHunje npukasaHe cy y Tabenu 1.

Ta6ena 1. bpoj cnyyajeBa mopbuna y envgemumjy Ha Tepu-
Topuju rpaga Cmenepesa No y3pacHUM rpynama u yspa-
CHO cneundmryHe cTone nHunaeHuunje

AL ] Bpoj cnyyajeBa mop6una

Number of measles cases

(roauHe)
Age group (years)

% yKynHor 6poja cny4ajeBa
% of the total number of cases

Of the 43 infected patients, 20 (46.5%) were males, and
23 (53.5%) were females. The youngest patient was four
months old, and the oldest one was 49 years old. Most
of the patients belonged to the following age groups: from
1 to 4 years (19 i.e., 44.2%) and from 20 to 49 years of
age (14 i.e., 32.6%). The highest age-specific incidence
rate was registered in the age group of patients younger
than 12 months (80.6 per 10,000 inhabitants) and in the
age group of patients aged 1 to 4 years (50.5 per 10,000
inhabitants). The number of patients by age groups and
age-specific incidence rates are shown in the Table 1.

Table 1. The number of measles cases during the outbreak
in the territory of the city of Smederevo by age groups and
age-specific incidence rates

Y3pacHo-cneuudunyHa crona
MHUMOeHUuje
Ha 10.000 ctaHOBHUKa
Age-specific incidence rate

0 8
1-4 19
5-9 2

20-29 2
30-39 4

Mogauwm o BakuMHaNHOM cTaTycy Ounum cy AOCTynHM 3a 28
obonennx ocoba, oa Kojux je 26 (92,9%) 6uno HeBaKUNHW-
caHo, a ABe obonene ocobe ctapuje oa 20 roguHa dune cy
MOTNYHO BaKUMHUCAHE ca ABe [03€ BaKUMHE Koja cagpXu
KOMMOHEHTY npoTuB mMopbuna. Of ykynHo 27 crnydyajeBa
mnafhux og neT roauHa, wux 25 (92,6%) je 6uno Hesak-
UnHMcaHo. Mehy HeBakUuHWCaHMM cry4vajeBuma buno je

per 10.000 inhabitants

18,6 80,6
44,2 50,5
4,7 4,1

4,7 1,8
9,3 3,2

Information on vaccination status was available for 28 in-
fected persons, of whom 26 (92.9%) were unvaccinated,
and two patients older than 20 years of age were fully vac-
cinated with two doses of measles-containing vaccine. Out
of a total of 27 cases under the age of five, 25 patients
(92.6%) were unvaccinated. The unvaccinated cases in-
cluded eight children younger than 12 months who were
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1 ocMopo geue mnahe og 12 meceum Koja HUCY HU Morna
6uTK BakuMHMcaHa npema KaneHgapy obaBesHe MMyHU3a-
uuje nuua ogpeheHor y3pacrta. Y3pacT 1 BakLMHarnHu cta-
Tyc obonennx nprkasaHu cy Ha rpacouKony 2.

MpacbmkoH 2. Y3pacT u BakuuHamnHW cTaTyc cnydajesa
Mopbuna y enuaemMumjn Ha TepuTtopuju rpaga Cmeaepesa

P b e e e e e e et e N

O—=NWAUNAAIOOO—NWAUNAAIOO

Bpoj cnyyajeBa
Number of cases

Meceuu roguHe
<12 onths 1-4  ears
B HeBakuuHucaH 12 pose
Unvaccinated 2 doses

Mehy obonenuma ctapujum og 40 roguHa 6uno je n neto-
po 3anocnexux y OnwTtoj 6onHmMum CmenepeBo, HEMO3Ha-
TOr BaKUMHaNHOr craTyca, of 4yera YeTvpu 34paBCTBEHA
pagHvka v jegaH HeMegUUNHCKK pagHuK.

Bpoj xocnutanusoBaHux cnyyajesa n3Hocuo je 20 (46,5%).
Op komnnukaumja permctpoBaHa je NHeyMoHWja kKop OBe
HeBaKLMHUCaHe ocobe mnahe o ABe rogvHe n gujapeja
Kog cegam obonenux ocoba.

Mop6bunun cy notBpheHn AeTekunjoMm BUPYCHOr reHoma y
6pucy HasodapuHkca PCR metogom kog 32 cnyyaja, ae-
Tekunjom IgM aHTUTEna y cepymy Kop, LUECT cryvajeBa,
JOK je kog, 4eTBOpO obonenux aujarHo3a notepheHa n PCR
metoaom u cepornolku. Kog csux 10 cnydvajeBa 3a koje
je cnpoBefeHO CeKBEHLUMOHMPake reHoma y PernoHanHoj
pedepeHTHOj Nnabopatopwju y Jlykcembypry gokasaH je b3
reHoTun BMpyca Mopbuna.

Y uurby cy3bujawa enugemuje Ha TepuTtopuju rpaga Cme-
nepesa, y3 koopanHauumjy NJ3C n 3aBoga 3a jaBHO 3apa-
Brbe NoxapeBal, YCNOCTaBibEHO je QHEBHO HYNTO U3Be-
LUTaBak€e U3 HaA30PHUX jeAnHMLA Y LUnUrby NpaBoBpeMeHe
JeTeKumje CyCnekTHMX CryyajeBa, cnpoBedeHa je XuTHa
peBu3Mvja BakunHanHe kaptoteke y [lomy 3gpaBrba Cwme-
OepeBO, UAeHTUdMKaLMja HEBAKLUMHUCAHUX U HEMOTMYHO

not yet eligible for vaccination according to the Mandatory
Immunization Schedule for specific age groups. The age
and vaccination status of the patients are presented in
Chart 2.

Chart 2. The age and vaccination status of the measles
cases during the outbreak in the territory of the city of
Smederevo

rogvHa
5-9 years

roomHa

220" years

Y3pacT
ge

B Heno3sHaT BakUWHasHu cTatyc
Unknown vaccination status

The cases over the age of 40 included five employees of
the Smederevo General Hospital, of unknown vaccination
status, of which four were health workers and one was a
non-medical professional.

The number of hospitalized cases was 20 (46.5%). Re-
garding complications, pneumonia was registered in two
unvaccinated patients under the age of two and diarrhea
was registered in seven measles cases.

Measles was confirmed by the detection of the viral ge-
nome in the nasopharyngeal swab using the PCR method
in 32 cases, by the detection of IgM antibodies in the serum
in six cases, while in four patients, the diagnosis was con-
firmed by both the PCR method and serological testing. In
all 10 cases for which genome sequencing was performed
at the Regional Reference Laboratory in Luxembourg, the
B3 genotype of the measles virus was identified.

In order to contain the outbreak in the territory of the city of
Smederevo, and with the coordination of the IJZS and the
Institute of Public Health Pozarevac, daily zero reporting
from the surveillance units was established with the aim of
timely detection of suspected cases, an urgent revision of
the vaccination records was carried out at the Smederevo
Health Center, and unvaccinated as well as incomplete-
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BaKkumMHucaHux ocoba y3pacta oA HaspLueHux 12 meceum
0o 18 roanHa xuBoTa 1 birxosa BakunHaumja MMR Bakuum-
HOM. EnvaemMmnonoLknm UcTpaxmeawbeM MaeHTUgUKoBa-
HW cy BriMcKmn KOHTaKkTV obonenux Koju Ccy CTaBfbeHW noja
3gpascTBeHU Haasop, a MMR BakuuHauuvja noHyheHa je
CBUM HEBaKLMHUCAHMM, HEMOTMNYHO BaKUWUHUCAHUM 1 6nu-
CKMM KOHaTaKTMMa Hemno3HaTor BakLMHAHOr ctaTtyca yHy-
Tap 72 caTa og octBapeHor koHTakTa [10]. O6onene ocobe
N30r0BaHe cy n neyeHe y KyhHUM, OQ4HOCHO XOCMUTANHUM
YCIOBUMA, Yy 3aBUCHOCTU O TEXWHE KITMHU4YKE criuke. Y
LUuIby NpeBeHumje Ho3oKoMMjanHe TpaHcmucuje y OnwToj
oonHnum CmepnepeBo crpoBedeHa je nNpoBepa BakuuHarm-
HOT, OLHOCHO UMYHOJOLLIKOT CTaTyca 3anocCieHnX 1 BakLu-
Hauuja nuua 6e3 NPeTxogHO CTEYEHOT UMYHUTETa POfeHmX
1971. roguHe n KacHuje. Kako 61 ce cnpeuyuno mpewe
enugemuvje Ha gpyre Teputopuje, MJ3C je Hanoxumo mepe
NMOOLUTPEHOr aKTUBHOI eNUAeMUONOLLKOr Haa3opa, XUTHY
peBU3Njy BaKUMHaAMNHUX KapToTeka v nMmyHmusauunjy MMR
BaKLMHOM CBUX HEBAKLMHMUCAHMX U HENOTMYHO BaKUMHMCA-
HMx ocoba y3pacTa of HaBpLueHnx 12 meceun go 18 rogu-
Ha Ha HaLMOHaNHOM HWBOY M CBaKOAHEBHO MHAOPMMUCAO0
OMWTY MU CTPYYHY jaBHOCT O aKTyesiHOj envaeMMUOrOLLKO)
cuTyauuju mopbuna.

Ouckycuja

Y onucaHoj enngemuju Ha Teputopuju rpaga Cmeaepesa
aunjarHosa mopbwuna kog MHAEKCHOr criyyYaja Huje npaBo-
BPEMEHO MOCTaBIbEHA LUTO je YCINOBUITO Hajipe LUnpeHe
enugemMuvje y XocnutarnHoj CpefauHn, a HakoH Tora u 'y 3a-
jeoHuum. MNMpaBoBpeMEHO AujarHocTMkoBake Mopbuna of
CTpaHe 34paBCTBEHMX padHMKa KIbYYHO je 3a NpeBeHuujy
TpaHCcMUCUWje Y 34paBCTBEHMM ycTaHoBama, 30or 4yera je
HEOMNXOAHO MNpujaBuUTK, NabopaTtopujckM UcnuTaTn N n3o-
rfioBaTu CBaku CycrniekTaH cry4aj ca NoOBULLEHOM TEMECHOM
TemnepaTypoM W MakyronanynapHom ocrnom, o nobu-
jawa nabopartopujckux pesyntata [11-13]. WHgukaTopu
KBanuTeTa akTUBHOI Hag3opa Hag Mopbunuma y Cpbuju
He JOCTWXY UurbHe BpedHOCTW, 300r yera je HeomnxogHa
egykumja M noavsarwe CBECTM 34paBCTBEHMX pagHuKka o
3Havajy npwvjaBrbyBara CBaKOI CYCMEKTHOr Criyyaja Mop-
6una, y unMrby paHor oTkpuBara 1 cy3bujara envaemuija,
anu 1 NnocTusama LUIbHUX BPeOHOCTU MHAMKATopa KBanu-
TeTa Haf3opa, Kao jedHor of npedycrioBa 3a OCTU3aHke
cTaTyca enumMmuHaumje mopbuna [6-8, 14].

Hajsuwe y3pacHo-cneunduyHe cTone uHUMAeHuuvje Yy
y3pacHoj rpynu mnahoj og neTt roguvHa Oune cy peru-
CcTpoBaHe y envaemMujama mopbuna y Penybnuum Cpbujm
2014/2015. n 2017/2018. roanHe, Kao 1 y onucaHoj enu-
aemujn Ha Teputopuju Cmegepesa, npu vyemy je BehuHa
obornenux y oBOj y3pacHOj rpynu Gumna HeBakuuMHMCaHa
[15, 16]. Y uwrby npeBeHunje oboneBawa y Hajmnahum

ly vaccinated persons aged 12 months to 18 years were
identified and vaccinated with the MMR vaccine. The ep-
idemiological investigation identified close contacts of pa-
tients who were placed under medical supervision, and the
MMR vaccine was offered to all unvaccinated, incomplete-
ly vaccinated and close contacts of unknown vaccination
status within 72 hours after the exposure [10]. The infected
patients were isolated and treated at home or in hospital
setting, depending on the severity of the clinical presen-
tation. In order to prevent nosocomial infection transmis-
sion in the Smederevo General Hospital, the vaccination
i.e., immunization status of employees was checked and
persons without previously acquired immunity who were
bornin 1971 and later were vaccinated. In order to prevent
the spread of the measles epidemic to other territories, the
IJZS ordered the measures to enhance the active epidemi-
ological surveillance, an urgent revision of the vaccination
records and the MMR vaccination of all unvaccinated and
incompletely vaccinated persons between the ages of 12
months and 18 years at the national level, and informed
the general and professional public about the current mea-
sles epidemiology on a daily basis.

Discussion

In the described measles outbreak in the territory of the city
of Smederevo, the diagnosis of measles in the index case
was not made in a timely manner, which led to the spread
of the epidemic in the hospital setting, and then in the com-
munity as well. Timely diagnosis of measles by healthcare
professionals is crucial for the prevention of transmission
in healthcare institutions, therefore, each suspected case
with elevated body temperature and maculopapular rash
must be reported, laboratory tested and isolated until lab-
oratory test results are obtained [11-13]. The quality indi-
cators of the active measles surveillance in Serbia failed
to reach the target values, due to which it is necessary to
train and educate health workers and raise their aware-
ness on the importance of reporting every suspected mea-
sles case, with the aim of early detection and prevention
of outbreaks, but also in order to achieve and maintain the
target values of the surveillance quality indicators, as one
of the prerequisites for reaching the measles elimination
status [6-8, 14].

The highest age-specific incidence rates in the age group
of cases younger than five were registered in the mea-
sles epidemics in the Republic of Serbia in 2014/2015 and
2017/2018, as well as in the described outbreak in the ter-
ritory of Smederevo, where the majority of patients in this
age group were unvaccinated [15, 16]. In order to prevent
the disease development in the youngest age groups, in
addition to reaching the target immunization coverage of
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y3pacHUM rpynama, nopeg AocTusaka LUurbHOr obyxsa-
Ta nmyHmsaumjom oa 95%, 3HayajHa je M nNpaBoBpemMeHa
nmyHusaumja MMR BakuuHom [17]. Y nepuogy 2020-2022.
npaBoOBpPeEMEHOCT UMyHM3aumje npsomM go3om MMR Bakuum-
He Ha HauMOHarHOM HMBOY M3HOCMKIa je npoceyHo 51,2%
[6-8]. Komnnukauuje mopbuna, ykrby4yjyhu 1 kacHy Kom-
nnukaumjy cybakyTHu ckreposupajyhu naHeHuedanmTtuc,
Hajuyewhe ce jaBreajy ykonuko go oboneBawa fohe vy
mnahem y3pacty [18, 19]. 36or HaBegeHoOr HEONXo4HO je
paguTn Ha edykaumju poguterba of CTpaHe negujatapa o
3Havajy npaBoBpeMeHe UMyHu3auuje npsom gosom MMR
BakuuHe, umajyhu y Bugy aa je uctpaxxuBare CrpoBeaeHo
mefy poauTtersuma y Cpbuju nokasano Aa je npenopyka
negujatpa Haj3HadajHUju akTop Koju yTnye Ha cTaB po-
aunterba npema MMyHu3aumjn HasegeHoM BakumHom [20].

Oppacnu ctapuju og 20 roamHa YmHunu cy sehuHy obo-
nenux y enngemujama mopouna 2014/2015. n 2017/2018.
[15, 16], Bok cy y enmaemMmnjm onucaHoj y oBom pagy, npema
Opojy obonenux, 6unn gpyra Hajyewhe 3axBaheHa y3pa-
cHa rpyna. Kog BehuHe cnyyajeBa ctapujux og 20 rognHa y
onucaHoj ennaemMujn BakLMHanHm ctartyc je 6mo HenosHar,
anv je Hajseha y3pacHo-creLmdpu4Ha cTona nHunaeHumnje
6una y y3pacHoj rpynu ocoba 40-49 rogunHa koje cy no-
TEeHUuWjanHo Morre npumMuTu camo jedHy O03Yy BakuuHe, C
0631poM Ha To Aa je Apyra A03a BakuuHe NpoTve Mopbuna
y 12. roguHm xmBoTa y Cpbuju novena ga ce npumemyje
1994. rognHe. C 063mpom Ha Yelwhy nojaBy KoMnnvKaum-
ja mopbuna kog ogpacnux [18], Tpebano 6u pasmoTpuTK
yBohere AonyHcke nMmyHusaumje ocoba yspacrta 20 go 49
roguHa [21, 22].

HokazaHn reHotun B3 Bupyca mopbuna kop obonenux
y envaemujn 6uo je pernctposaH n mehy obonenvma y
EBponu Tokom 2022. roguHe [23], kao u koA BehuHe cny-
YyajeBa mop6una y Cpbuju Tokom 2018. roamHe ko Kojux je
CnpoBedeHO CeKBEHLMOHMpake reHoma [16].

MpoueheHn pu3mnk 3a 0boneBate OCeTIbMBUX 30pPaBCTBe-
HWUX pagHuka og mopbuna je 13 go 19 nyta Behu y ogHocy
Ha onwTy nonynauujy [13]. Y onvcaHoj ennaemuju je obo-
neno neTopo 3anocrneHux y onwToj 6onHuum Cmeaepeso
HenosHaTor BakUMHanHor ctatyca. Mlako je cumntomaTcka
nHdeKumja permctpoBaHa Mehy nabopatopujcku noTephe-
HMM cryyajeBMMa mopbuna Kop 34paBCTBEHMX pajHuKa
Koju cy npeTxodHo 6vnu BakuMHWCAHM Ca ABe [03€e Bak-
UMHE KMMHUYKa crvka je ouna fnara w/wnu atmnuyxa, a
pY3nK 04 TPaHCMUCKHjE Ha OCETIbMBE Y 30paBCTBEHOj yCTa-
HOBWM HM3aK. BakuuHauuja 3anocneHux y 3apaBCTBEHUM
yCTaHoBaMa jefHa je Of Kiby4yHUX Mepa 3a crpevyaBare
HMxoBor oboneBaka M TpaHcMucuje mopbuna y 3gpas-
CTBEHUM ycTaHoBaMa [24—-26]. O6oneBare 30paBCTBEHNX
pagHvKa permcTpoBaHo je U NPUIMKOM paHujux enungemuja

95%, timely MMR vaccination is also important [17]. In the
period between 2020 and 2022, the timeliness of immuni-
zation with a first dose of the MMR vaccine at the national
level was 51.2% on average [6—-8]. Complications of mea-
sles, including subacute sclerosing panencephalitis as a
late complication, most often occur if the disease is de-
veloped at a younger age [18, 19]. For the reasons stated
above, it is necessary for pediatricians to educate parents
about the importance of timely immunization with the first
MMR vaccine dose, bearing in mind that the research con-
ducted among parents in Serbia showed that the pediatri-
cian's recommendations are the most important factor that
affects the parents' attitude towards the MMR vaccination
[20].

Adults over the age of 20 accounted for the majority of
cases during the 2014/2015 and 2017/2018 measles out-
breaks [15, 16], whereas in the outbreak described herein,
they were the second most affected age group, according
to the number of patients. In the described outbreak, the
vaccination status was unknown in the majority of cas-
es older than 20, but the highest age-specific incidence
rate was in the age group of cases aged 40—49 years who
could have received only one dose of the vaccine, since
the administration of a second dose of the measles vac-
cine at the age of 12 in Serbia began in 1994. Considering
the more frequent occurrence of measles complications in
adults [18], the introduction of supplementary immuniza-
tion of persons aged 20 to 49 years should be considered
[21, 22].

The identified B3 genotype of the measles virus in the
patients infected during the outbreak was also registered
among the cases in Europe in 2022 [23], as well as in the
majority of measles cases in Serbia in 2018 for which ge-
nome sequencing was performed [16].

The risk of acquiring measles is estimated to be 13 to 19
times higher for susceptible healthcare professionals than
for the general population [13]. In case of the described out-
break, five employees of the Smederevo General Hospital
of unknown vaccination status contracted the infection. Al-
though the symptomatic infection was registered among
the laboratory-confirmed cases of measles in healthcare
professionals who had previously been vaccinated with
two vaccine doses, the clinical presentation was mild and/
or atypical, and the risk of transmission to susceptible per-
sons in the healthcare institution was low. The vaccina-
tion of employees in healthcare institutions is one of the
key measures for prevention of the infection and measles
transmission in healthcare facilities [24—26]. Infections of
healthcare professionals were also registered during ear-
lier measles outbreaks in Serbia [15, 16], therefore, the
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mopbuna y Cpbuju [15, 16], na je og 2018. roguHe yBeae-
Ha obaBe3Ha MMyHM3aumja 3anocneHnX y 34paBCTBEHUM
ycTaHoBama 6e3 NpeTxo4HO CTe4eHor MMyHuTeTa poheHnx
1971. rognHe un kacHwje [10, 27], anv je HeonxogHa CTPUKT-
HWja KOHTpOMa HeHor cnposoheksa.

3akrby4ak

dakTopK Koju Cy AOMNPUHENu nojaesu enuagemvje mopbuna
Ha TepuTopuju rpaga Cmeaepea cy nag obyxeata Bak-
LMHALMjOM 1 HeMpaBoOBpEMEHa BakLMHaLUuja NpBOM A030M
MMR BakuuHe y Opyroj roavHU XMBOTA, anu 1 Kallkbene
y nocTaBrbaky AujarHose mopbuna Ha camoMm MoYeTky
enugemuje. Y unrby npeBeHLUMje MOHOBHOI enuaeMujcKor
jaBmbarba mopbuna y Peny6nuum Cpbuju HeonxogHo je
noctvhu n ogpxatn unrbHe BpedHoCcTM obyxBaTta u npa-
BOBpeMeHoCTu BakuunHaumje MMR BakuuHoM y cknagy ca
KaneHpapom obaBesHe nmyHusaumje nuua ogpeheHor y3-
pacTa, npu Yyemy je nocebHO 3Ha4ajHa ynora neavjarapa y
efykauuvju pogutersa o 3Hadajy umyHusauuje. Npasospe-
MEHO npujaBrbMBare CYCNeKTHUX CriyyajeBa 1 nocTasrba-
e anjarHo3e mopbuna, Kao U MMyHM3aLmja OCeTIbUBUX
ocoba 3anocrneHux y 34paBCTBEHMM yCTaHoOBama, npea-
CTaBrbajy KIby4He cTpaTervje 3a npeBeHLMjy TpaHcMucuje
Mopbwuna y 3gpaBCcTBEHUM yCTaHOBaMa.
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27], however, it is required to perform strict control over its
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Conclusion

Factors that contributed to the measles outbreak in the ter-
ritory of the city of Smederevo included the decline in vac-
cination coverage and untimely vaccination with the first
MMR vaccine dose in the second year of life, as well as the
delayed diagnosis of measles at the very onset of the epi-
demic. In order to prevent the resurgence of measles in the
Republic of Serbia, it is necessary to achieve and maintain
the target values of immunization coverage and timeliness
of the MMR vaccination in accordance with the Mandatory
Immunization Schedule for specific age groups, whereby
the role of pediatricians in educating parents about the im-
portance of immunization is particularly important. Timely
reporting of suspected cases and timely diagnosis of mea-
sles, as well as the immunization of susceptible persons
employed at healthcare institutions, are the key strategies
for the prevention of measles transmission in healthcare
institutions.

1. Eleventh meeting of the European regional verification commission for measles and rubella elimination; 8—10
November 2022; Copenhagen: WHO Regional Office for Europe; 2023. [Cited 2023 Aug 17]. Available from:
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7719-47486-69809

2. World Health Organization. Measles vaccines: WHO position paper, April 2017 —Recommendations. Vaccine.
2019; 37(2): 219-22. https://doi.org/10.1016/j.vaccine.2017.07.066

3. Veljkovic M, Loncarevic G, Kanazir M, Kisic-Tepavcevic D, Gazibara T. Trend in mandatory immunisation cov-
erage: linear and joinpoint regression approach, Serbia, 2000 to 2017. Euro Surveill. 2021; 26(26): 2000417.
https://doi.org/10.2807/1560-7917.ES.2021.26.26.2000417

4. |Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”. Aktuelna epidemioloska situacija malih boginja
(morbila) u Republici Srbiji [Internet]. [Current measles epidemiological situation in the Republic of Serbial.
Belgrade: The Institute; [Updated 2019 Aug 23; Cited 2023 Aug 17]. Available from: https://www.batut.org.rs/
index.php?content=1629. Serbian

5. Nicolay N, Mirinaviciute G, Mollet T, Pastore Celentano L, Bacci S. Epidemiology of measles during the
COVID-19 pandemic, a description of the surveillance data, 29 EU/EEA countries and the United King-
dom, January to May 2020. Euro Surveill. 2020; 25(31): 2001390. https://doi.org/10.2807/1560-7917.
ES.2020.25.31.2001390

6. Loncarevi¢ G, Kanazir M, Veljkovi¢ M, Nedeljkovi¢ O, Krsmanovic¢ Z. |zvestaj o sprovedenoj imunizaciji na
teritoriji Republike Srbije u 2020. godini. [Report on immunization on the territory of the Republic of Serbia
in 2020]. Jovanovic V, editor. Belgrade: Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”; 2021.
46p. [Cited 2023 Aug 17]. Available from: https://www.batut.org.rs/index.php?content=2488. Serbian

279

SERBIAN JOURNAL OF PUBLIC HEALTH  VOLUME 97 NUMBER3  SEPTEMBER 2023




Mapko Berbkosulh, lopaHka JloHuapesuh, MuneHa KaHasup, Munopag Capuh, Cnasuua Tacuh

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

MACHWK JABHOT 3[1PAB/bA

Loncarevi¢ G, Kanazir M, Veljkovi¢ M, Nedeljkovi¢ O, Krsmanovi¢ Z. Izvestaj o sprovedenoj imunizaciji na
teritoriji Republike Srbije u 2021. godini. [Report on immunization on the territory of the Republic of Serbia
in 2021]. Jovanovi¢ V, editor. Belgrade: Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”; 2022.
51p. [Cited 2023 Aug 17]. Available from: https://www.batut.org.rs/index.php?content=2489. Serbian

Loncarevic¢ G, Kanazir M, Veljkovi¢ M, Nedeljkovi¢ O, Krsmanovi¢ Z. Izvestaj o sprovedenoj imunizaciji na
teritoriji Republike Srbije u 2022. godini. [Report on immunization on the territory of the Republic of Serbia
in 2022]. Jovanovi¢ V, editor. Belgrade: Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”; 2023.
57p. [Cited 2023 Aug 17]. Available from: https://www.batut.org.rs/index.php?content=2665. Serbian

World Health Organization. Measles. Vaccine preventable diseases surveillance standards. WHO Regional
Office for Europe. [Updated 2018 Oct 15; Cited 2023 Aug 18]. Available from: https://www.who.int/publica-
tions/m/item/vaccine-preventable-diseases-surveillance-standards-measles

Pravilnik o programu obavezne i preporu¢ene imunizacije stanovnistva protiv odredenih zaraznih bolesti.
[Rulebook on mandatory and recommended immunisation programme against specified communicable dis-
eases]. Sl Glasnik br. 65/2020. [Official Gazzete of the Republic of Serbia, No. 65/2020] [Cited 2023 Aug 21].
Available from: https://www.paragraf.rs/propisi/pravilnik-o-programu-obavezne-i-preporucene-imunizacije-sta-
novnistva-protiv-odredjenih-zaraznih-bolesti.html. Serbian

Maltezou HC, Wicker S. Measles in health-care settings. Am J Infect Control. 2013; 41(7): 661-3. https://doi.
org/10.1016/j.ajic.2012.09.017

Kohlmaier B, Schweintzger NA, Zenz W. Measles recognition during measles outbreak at a paediatric uni-
versity hospital, Austria, January to February 2017. Euro Surveill. 2020; 25(3):1900260. Euro Surveill. 2020
Jan;25(3):1900260. https://doi.org/10.2807/1560-7917.ES.2020.25.3.1900260

Botelho-Nevers E, Gautret P, Biellik R, Brouqui P. Nosocomial transmission of measles: an updated review.
Vaccine. 2012; 30(27): 3996—4001. https://doi.org/10.1016/j.vaccine.2012.04.023

Framework for verifying elimination of measles and rubella. Wkly Epidemiol Rec. 2013; 88(9): 89—99. Avail-
able from: https://www.who.int/publications/i/item/framework-for-verifying-elimination-of-measles-and-rubella

Medi¢ S, Petrovi¢ V, Loncarevi¢ G, Kanazir M, Begovi¢ Lazarevic |, Raki¢ Adrovi¢ S et al. Epidemiological,
clinical and laboratory characteristics of the measles resurgence in the Republic of Serbia in 2014-2015. PLoS
One. 2019 Oct 17; 14(10): e0224009. https://doi.org/10.1371/journal.pone.0224009

Loncarevi¢ G, Kanazir M, Veljkovi¢ M, Nedeljkovi¢ O, Krsmanovi¢ Z. Izvestaj o sprovedenoj imunizaciji na
teritoriji Republike Srbije u 2018. godini. [Report on immunization on the territory of the Republic of Serbia
in 2018]. Jovanovi¢ V, editor. Belgrade: Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”; 2019.
58p. [Cited 2023 Aug 21]. Available from:https://www.batut.org.rs/index.php?content=1900. Serbian

Siedler A, Hermann M, Schmitt HJ, Von Kries R. Consequences of delayed measles vaccination in Germany.
Pediatr Infect Dis J. 2002; 21(9): 826—-30. https://doi.org/10.1097/00006454-200209000-00008

Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable Diseases.
Hamborsky J, Kroger A, Wolfe S, editors. 13th ed. Washington (D.C.): Public Health Foundation; 2015. 512p.

Mekki M, Eley B, Hardie D, Wilmshurst JM. Subacute sclerosing panencephalitis: clinical phenotype, epide-
miology, and preventive interventions. Dev Med Child Neurol. 2019; 61(10): 1139-44. https://doi.org/10.1111/
dmcn.14166

Loncarevic GS, Jovanovic AL, Kanazir MS, Kisic Tepavcevic DB, Maric GD, Pekmezovic TD. Are pediatricians
responsible for maintaining high MMR vaccination coverage? Nationwide survey on parental knowledge and
attitudes towards MMR vaccine in Serbia. PLoS One. 2023; 18(2): e0281495. https://doi.org/10.1371/journal.
pone.0281495.

Hayman DTS. Measles vaccination in an increasingly immunized and developed world. Hum Vaccin Immuno-
ther. 2019; 15: 28-33. https://doi.org/10.1080/21645515.2018.1517074

Zhao Z, Zhou R, Yu W, Li L, Li Q, Hu P. Measles outbreak prevention and control among adults: Lessons from
an importation outbreak in Yunnan province, China, 2015. Hum Vaccin Immunother. 2018 Apr 3; 14(4): 881-6.
https://doi.org/10.1080/21645515.2017.1417712

280

rTOOUWTE 97 CBECKA 3  CEMTEMBAP 2023




Marko Veljkovi¢, Goranka Loncarevi¢, Milena Kanazir, Milorad Sari¢, Slavica Tasi¢

23. WHO EpiBrief: a report on the epidemiology of selected vaccine-preventable diseases in the European
Region: No. 1/2023. Copenhagen: World Health Organization Regional Office for Europe; 2023. WHO/
EURO:2023-7691-47458-69761

24. Rota JS, Hickman CJ, Sowers SB, Rota PA, Mercader S, Bellini WJ. Two case studies of modified measles in
vaccinated physicians exposed to primary measles cases: high risk of infection but low risk of transmission. J
Infect Dis. 2011; 204(Suppl 1): S559-63. https://doi.org/10.1093/infdis/jir098

25. Hahné SJM, Nic Lochlainn LM, van Burgel ND, Kerkhof J, Sane J, Yap KB, et al. Measles outbreak among
previously immunized healthcare workers, the Netherlands, 2014. J Infect Dis. 2016; 214(12): 1980—6. https://
doi.org/10.1093/infdis/jiw480

26. Torner N, Solano R, Rius C, Dominguez A, Surveillance Network of Catalonia Spain TM. Implication of health
care personnel in measles transmission. Hum Vaccin Immunother. 2015; 11:288-92. https://doi.org/10.4161/
hv.36166

27. Pravilnik o imunizaciji i nacinu zastite lekovima. [Rulebook on immunisation and medicines protection]. Sl.
glasnik, br. 88/2017, 11/2018, 14/2018, 45/2018, 48/2018, 58/2018,104/2018 6/2021, 52/2021 i 66/2022. [Of-
ficial Gazzete of the Republic of Serbia, No. 88/2017, 11/2018, 14/2018, 45/2018, 48/2018, 58/2018,104/2018
6/2021, 52/2021 i 66/2022]. Available from: https://www.paragraf.rs/propisi/pravilnik_o_imunizaciji_i_naci-

nu_zastite lekovima.html. Serbian

MpumrbeHo / Received KopecnoHpgeHuuja / Correspondence
25.8.2023.

PeBungupaHo | Revised Mapko Berbkosuh - Marko Ve|JkOV|é
6.9.2023. marko_veljkovic@batut.org.rs

MpuxsaheHo / Accepted
7.9.2023.

281

SERBIAN JOURNAL OF PUBLIC HEALTH  VOLUME 97 NUMBER3  SEPTEMBER 2023




