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Epidemija malih boginja u
Kraljevu, Srbija, 2017/2018
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Uvod. Male boginje su visokokontagiozna bolest koja
Sirom sveta predstavlja znac¢ajan problem javnog zdravlja. U
14 evropskih zemalja su endemska bolest, ukljucujuci i Sr-
biju.

Cilj rada. Prikaz epidemioloskih karakteristika epide-
mije malih boginja, u odnosu na starost, pol, vakcinalni status,
komplikacije i hospitalizaciju obolelih na teritoriji Kraljeva

Metod. Retrospektivna epidemioloska studija pojedi-
nacnih prijava malih boginja, zvani¢nih izvestaja Zavoda za
javno zdravlje i Doma zdravlja Kraljevo.

Rezultati. U periodu 30.10.2017.- 27.03.2018. godi-
ne obolelo je 243 od malih boginja, 135 (56%) Zena 1 108
(44%) muskaraca, (p=0,127). Prva dva slucaja su prijavlje-
na 30.10.2017. nakon §to su ostvarila kontakt sa obolelima
u Pristini. Vrh epidemije je bio u decembru 2017. godine.
Najvise je bilo obolelih od 30 do 49 godina, 147 (60,5%).
Bolest je laboratorijski potvrdena kod 15 osoba. Dve doze
vakcine je primilo 30 (12,3%) pacijenata, ostali su nepotpuno
vakcinisani ili nepoznatog vakcinalnog statusa. Komplikaci-
je je imalo 48 obolelih, statisticki znacajno vise u grupi 1-4
godine (p=0,0004); pneumonije 12,3%, dijareju 6,6%, upalu
srednjeg uha 1,6%. Smrtni slucajevi nisu prijavljeni tokom
epidemije malih boginja u Kraljevu. Obolelo je 40 (16,5%)
zdravstvenih radnika i drugi zaposleni u zdravstvenim usta-
novama.

Zakljucak. Imunizacija sa dve doze vakcine sa obu-
hvatom najmanje 95% opste populacije, jedina je efikasna
preventivna mera protiv malih boginja. U primarnoj zdrav-
stvenoj zastiti sve sumnjive slucajeve treba prepoznati, otkri-
ti, prijaviti 1 istraziti kako bi se, $to je pre moguce, prekinuli
lanci prenosa virusa. Neophodno je sprovodenje propisanih
protivepidemijskih mera i saradnja izabranih lekara i specija-
lista epidemiologije.

Kljucne redi: epidemija, imunizacija, eliminacija, pre-
poruke
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Abstract

Introduction: Measles is a very contagious, infectious
disease. It is a humongous health problem all over the world.
It is an endemic disease in 14 Europian countries, including
Serbia.

Objective: Review of epidemiologic characteristics of
a measles epidemic in relation to age, gender, vaccination
status, complications and hospitalizations of the diseased in
Kraljevo area.

Method: Retrospective epidemiologic study of the in-
dividual illness reports, official reports of the Public health
institute and Primary Health care Center, Kraljevo.

Results: During the period from October, 30" 2017 to
March 27", 2017, 243 persons fell ill with measles of whom
135 (56%) were women, and 108 (44%) were men (p=0,127).
The first two cases were reported on October, 30" 2017. after
they've been in contact with the diseased persons in Pristi-
na. The outbreak peak was in Decembre, 2017. The majority
of the diseased were aged 30-49, 147 (60.5%). The illness
was confirmed in the lab, in 15 persons. 30 (12.3%) people
received two vaccine doses, while the rest were either in-
completely vaccinated or of the unknown vaccination status.
Complications appeared in 48 patients, and it was statistically
significant in the age group 1-4 (p=0.0004). Complications
were pneumonia 12.3%, diarrhea 6.6%, otitis media 1.6%.
There were no death outcomes during the measles outbreak
in Kraljevo. There were 40 (16.5%) diseased health workers
and other health personnel.

Conclusion: Immunization with two vaccine doses,
which would include at least 95% of the general population,
is the only effective preventive measure against measles. All
the suspicious disease cases should be recognized, detected,
reported and investigated in order to disrupt the viral breach,
as soon as possible. It is necessary to undertake the anti-epi-
demic measures and enable adequate cooperation between
general physicians (GPs) and epidemiologists.
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YBoAa

Male boginje su visokokontagiozna bolest uzrokova-
na virusom malih boginja (rod Morbillivirus, porodica Pa-
ramyxoviridae). Virus je precnika 150 nm-300 nm, jezgro vi-
rusa sadrzi jednolan¢anu RNA. Postoji samo jedan antigenski
tip virusa malih boginja. Poreklo rec¢i male boginje verovatno
potice od srednjovekovne latinske reci miser, §to znaci jadno
(engl. measles). Istorijski, epidemije malih boginja su ¢esto
bile ubice dece i poznato je da su promenile tok istorije. Ve-
¢ina smrtnih slucajeva se jos uvek javlja kod novorodencadi i
male dece koja Zive u zemljama u razvoju'.

Smatra se da je virus malih boginja evoluirao od preda-
ka kao zoonoza, praistorijski domacin je bio pas u zajednica-
ma u kojima su stoka i ljudi ziveli u neposrednoj blizini. Virus
je poceo da cirkulise medu ljudima pre 5.000-10.000 godi-
na, kada se ljudska populacija omasovila duz dolina reka na
Srednjem istoku. Ne postoje latentne ili perzistentne infekcije
virusom malih boginja koje dovode do produzene zaraznosti
i nema rezervoara kod Zzivotinja. Virus se moze odrzavati u
ljudskim populacijama samo neprekinutim lancem akutnih
infekcija'.

Pre rasprostranjene primene vakcina protiv malih bo-
ginja, skoro svi su bili inficirani u ranom detinjstvu i stekli
dozivotni imunitet (95% do petnaeste godine Zivota). Tada je
bilo vise od dva miliona smrtnih ishoda kao posledica malih
boginja godisnje u svetu’.

Virus je prvi izolovao John Enders 1954. godine. Vak-
cinacija u svetu je zapocela 1963. godine, zivom atenuisa-
nom Edmonston-Enders vakcinom. Kombinovana antitela se
razvijaju kod oko 95% dece koja su vakcinu primila sa 12
meseci zivota i kod 98% dece koja su primila dve doze vakci-
ne. Kombinovana ziva vakcina protiv malih boginja, zausaka
i rubele - MMR je licencirana 1971. godine. Imunizacija sa
dve doze vakcine sprovodi se od 1989. godine, kod nas se
druga doza vakcine protiv malih boginja primenjuje od 1993.
godine. Kombinovana ziva vakcina protiv malih boginja,
zauSaka, rubele i varicele - MMRYV licencirana je 2005. godine
i kod nas se, za sada, ne primenjuje?.

Znacajan napredak u smanjenju globalne incidencije
i mortaliteta ostvaren je sprovodenjem vakcinacije. Efika-
snost zastite jednom dozom vakcine koja se primeni nakon
12 meseci zivota je 84%. Medu decom koja ne odgovore na
prvu dozu, njih oko 95% razvije imunitet nakon druge doze.
Jedna doza ispravno primenjene vakcine, koja dovodi do se-
rokonverzije, omoguéava dozivotnu zastitu za ve¢inu zdravih
osoba. lako se sekundarni neuspesi mogu pojaviti povremeno
zbog opadanja imuniteta, taj faktor nema znacajnu ulogu u
prenosenju virusa®.

Vakcinacija protiv malih boginja se u Republici Srbiji
sprovodi od 1971. godine. Od 1981. se sprovodila bivalent-
nom vakcinom (male boginje, zauske). Vakcinacija sa dve
doze MMR vakcinom primenjuje se od 1993. god. U periodu
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Introduction

Measles is a highly contagious infectious disease caused
by the measles virus, of the genus Morbillivirus, within the
family of Paramyxoviridae. The virus is 150-300 nm in di-
ameter and its nucleus contains single-stranded RNA. There
is only one antigenic type of the measles virus. Measles word
origin probably derives from the medieval Latin word miser,
meaning miserable. In the past, measles outbreaks were of-
ten child killers and they were known to change the history
course. Majority of the death cases, even nowadays, occur in
newborns and small children, in developing countries.:

It is considered that the virus evolved from the zoono-
sis ancestor. The prehistoric host was a dog, in communities
where livestock and people lived in close proximity. The vi-
rus started circulating among people 5.000-10.000 years ago
when the human population grew bigger in river valleys in
the Middle East. There are no latent or persistent measles in-
fections which would lead to prolonged contagiousness and
there are no virus reservoirs in animals. The virus can survive
in the human population only through an unbroken chain of
acute infections.’

Before the widespread use of the measles vaccine, the
majority of people were infected in early childhood and thus
gained life long immunity (95% of people until the age of
15). More than two million people died of measles world-
wide, back then.:

The virus was first successfully isolated by John Enders
in 1954. The vaccination started in 1963, with live attenuated
Edmonstone-Enders strain vaccine. Combined antibodies
develope in approximately 95% of children vaccinated at 12
months and in 98% of children vaccinated with two doses of
the vaccine. MMR (combined live vaccine against measles,
mumps, and rubella) was firstly licensed in 1971. Immuniza-
tion with two doses of the vaccine started in 1989. and in our
country since 1993. MMRV (combined live vaccine against
measles, mumps, rubella, and varicella) was licensed in 2005.
but is not used in our country.:

Substantial progress in global incidence and mortality
decrease has been made through vaccination. The protection
efficacy with one dose of the vaccine given at 12 months of
age is 84%. Among the children who do not respond to the
first dose of the vaccine, 95% develop immunity after the sec-
ond dose. One dose of the properly given vaccine ensures life
long immunity for the majority of healthy persons. Although
secondary failures may occur from time to time, due to the
immunity decline, it doesn't play a major role in the viral
spread.:

The vaccination against measles started in 1971 in the
Republic of Serbia. Since 1981 it was performed with a bi-
valent vaccine (measles, mumps). Vaccination with MMR
vaccine started in 1993, with two doses of the vaccine. From
1994-2006, the second dose of the vaccine was given at 12
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od 1994. do 2006. godine druga doza vakcine davala se deci
sa navrsenih 12. godina, u Sestom razredu osnovne Skole. Na-
kon tog perioda, prva doza se daje sa navrSenih 12 meseci a
druga pre polaska u skolu. Ako se iz bilo kog razloga (osim
trajnih kontraindikacija) aktivna imunizacija ne sprovede u
preporu¢enom vremenu, dete treba vakcinisati primenom dve
doze u razmaku ne kraéem od 4 nedelje, do navrsenih 18 go-
dina zivota®®.

Nakon uvodenja vakcine protiv malih boginja 1971. go-
dine, epidemije su se javljale svakih 3—5 godina, sa visestruko
manjim brojem obolelih. Broj obolelih u Srbiji se smanjivao
sa 37.441 slucajeva obolelih 1980. godine na 4.692 1 7 smrt-
nih ishoda tokom poslednje velike epidemije 1997. godine. U
oktobru 2017. pocinje velika epidemija malih boginja u Srbi-
Ji, sa 693 obolela, da bi se nastavila u 2018. sa ukupno 5.783
obolela i 15 smrtnih ishoda, od kojih su 2.933 laboratorijski
potvrdena u Institutu za virusologiju, vakcine i serume ,, Tor-
lak” u Beogradu. Srbija je drzava u kojoj male boginje na-
stavljaju da se endemski odrzavaju’’3,

Pojava malih boginja registrovana je na teritoriji svih
okruga u Republici Srbiji, pri ¢emu je veéina obolelih (88%)
registrovana na teritoriji Beograda, NiSavskog, Péinjskog,
Raskog i Jablani¢kog okruga. Na teritoriji Raskog okruga pri-
javljena su 252 slucaja, od ¢ega 243 kod pacijenata sa prebi-
valiStem na teritoriji Kraljeva.

Zajednickim i koordinisanim delovanjem Primarne
zdravstvene zaStite Doma zdravlja (DZ) Kraljevo, Zavoda
za javno zdravlje (ZJZ) Kraljevo (Centar za kontrolu i pre-
venciju bolesti), Sluzbe hitne medicinske pomoé¢i DZ Kra-
ljevo, Odeljenja pedijatrije i Odeljenja za infektivne i trop-
ske bolesti Opste bolnice ,,Studenica” Kraljevo, u skladu sa
struéno-metodoloskim uputstvima - suzbijeno je prenosSenje
bolesti.

Inkubacija i klinicka slika

Inkubacioni period od vremena ekspozicije do pocetka
groznice 1 ospe traje 10-14 (najduze 7-21) dana. Oboleli su
najzarazniji 1-3 dana pre izbijanja ospica, a kada se one po-
jave postoji znacajno smanjenje virulentnosti virusa. Stopa
sekundarnog obolevanja prijem¢ivih ukuéana je visa od
80%?>. Bolest pocinje sa prvim simptomom koji karakterisu
groznica, slabost, kasalj, koriza i konjunktivitis. Pacijent ima
grub, neproduktivan kasalj tokom febrilnog perioda, traje 1-2
nedelje kod nekomplikovanih sluc¢ajeva i obi¢no je posled-
nji simptom koji prestaje. Mlada deca Cesto imaju limfad-
enopatiju a starija fotofobiju i artralgiju. Koplikove mrlje,
male bele lezije na bukalnoj mukozi, pojavljuju se pre osipa.
Karakteristi¢na eritematozna i makulopapulozna ospa se po-
javljuje prvo na licu i iza usiju 2-4 dana nakon prodromalnih
simptoma, zatim se §iri na trup i ekstremitete. Ospa je najin-
tenzivnija od drugog do treéeg dana i traje 3-7 dana. Nakon
toga sledi fina deskvamacija koze*'.

years of age, in the sixth grade. After 2006, the first dose was
being given at twelve months and the second just before the
school starting age. If for some reason (except for permanent
contraindications) active immunization isn't performed in the
recommended period, a child should be vaccinated with two
doses of the vaccine, no less than four weeks apart, before 19
years of age.s

After the introduction of the measles vaccine in 1971,
the outbreaks appeared every 3-5 years, with significantly
less diseased persons. The number of the diseased in Serbia
declined from 37441 in 1980 to 4692 and 7 death cases dur-
ing the last great outbreak in 1997. There was a great measles
outbreak in October 2017, with 693 measles cases and it con-
tinued in 2018, with a total of 5783 measles cases and 15
deaths due to measles. Out of the total number, 2933 cases
were confirmed in laboritories of the Institute for virology,
vaccines and serums ‘Torlak", Belgrade. Measles keeps being
an endemic disease in Serbia.’s

Measles cases were registered in all Serbian counties.
The highest percentage was registered in Belgrade (88%),
followed by Nisavski, Pcinski, Raski and Jablanicki county.
In Raska county, there were 252 registered disease cases, of
whom 243 were the citizens of Kraljevo.

Joint and coordinated activity of the Primary Health
care Center Kraljevo, the Public health institute, Kraljevo
(Center for prevention and disease control), Emergency de-
partment, Kraljevo, Pediatrics department and Infectious dis-
ease department of ‘Studenica’ hospital, Kraljevo, stopped
the disease spreading, using expert instructions.

Incubation and clinical features

The incubation period, from the exposition to the onset
of fever and rash lasts 10-14 days (the least 7 and the longest
21 days). The diseased is the most contagious 1-3 days be-
fore the rash occurrence and when it does appear there is a
significant decline in virulence. The risk of secondary disease
contraction among the susceptible family members is higher
than 80%.:

The disease starts with prodromal symptoms, such as
fever, weakness, cough, coryza, and conjunctivitis. A patient
has rough, unproductive cough during the febrile period,
which lasts 1-2 weeks, in uncomplicated cases, and is usu-
ally the symptom that ceases last. Younger children usually
have lymphadenopathy and older photophobia and arthralgia.
Koplik's spots, seen inside the mouth, appear before the rash.
The red maculopapular rash appears on the face and behind
the ears first, 2-4 days after prodromal symptoms, spreading
afterward on the body and extremities. The rash is the most
intense between the second and the third day and it lasts 3-7
days. Fine skin desquamation appears afterward. »o

83



Snezana B. Knezevic i sar.
Epidemija malih boginja u Kraljevu, Srbija, 2017/2018
Opsta medicina 2019;25(3-4):81-94

Snezana B. Knezevic et al.
Measles outbreak in Kraljevo, Serbia 2017/2018
General Practice 2019;25(3-4):81-94

Komplikacije vidimo kod 30% slucajeva i najc¢esce su
to pneumonija, dijareja, upala srednjeg uha, slepilo, dehi-
dratacija, encefalitis, postinfektivna encefalopatija, febrilne
konvulzije i krup. Teska klinicka slika se javlja kod nedo-
voljno uhranjene dece, posebno one koja imaju nedostatak
vitamina A, kao i prisutnih komorbiditeta poput HIV/AIDS
infekcije!'. Pneumonije izazivaju znac¢ajan morbiditet i mor-
talitet. Virus malih boginja moze biti uzro¢nik upale pluca,
ali je ¢eSce u pitanju sekundarna infekcija drugim virusnim
agensima ili bakterijama'®.

Cilj rada

Cilj rada je bio da se prikazu epidemioloske karakte-
ristike epidemije malih boginja u odnosu na vreme javlja-
nja, duzinu trajanja, starost, pol i vakcinalni status obolelih,
komplikacije bolesti, ucestalost hospitalizacija i obolevanje
zdravstvenih radnika u Domu zdravlja Kraljevo, tokom nje-
nog trajanja u periodu 2017/2018. godine.

Metod

Sprovedena je otvorena retrospektivna epidemioloska
studija nakon epidemije malih boginja na teritoriji za koju
Dom zdravlja Kraljevo obezbeduje zdravstvenu zastitu, u pe-
riodu 30.10.2017. — 27,03.2018. god. Svi pacijenti oboleli od
malih boginja sa prebivaliStem na teritoriji grada, ukljuceni
su u studiju. Osnovni kriterijumi su: dijagnoza malih boginja
(klinicka, laboratorijska ili epidemioloska povezanost sluca-
ja), oba pola i sve starosne grupe. Korisc¢eni su opsti principi
za definisanje sluCajeva po preporuci Evropskog centra za
spreCavanje i suzbijanje bolesti iz 2017. godine i Zakona o
zastiti stanovnika od zaraznih bolesti'!2,

Za prikupljanje podataka upotrebljeni su: sluzbeni po-
daci o broju i kretanju malih boginja u Domu zdravlja Kralje-
vo u periodu 30.10.2017.- 27.03.2018. godine, pojedinacne
prijave ZJZ Kraljevo (Centar za kontrolu i prevenciju bole-
sti), koje se redovno isporucuju nadleZznom Institutu za javno
zdravlje Republike Srbije (1JZ) ,,Dr Milan Jovanovi¢ Batut”
u Beogradu, kao i njihovi zvani¢ni izvestaji'>!3.

Pored demografskih, ovi obrasci sadrze i epidemiolos-
ke podatke (broj obolelih, incidenciju, vakcinalni status) i
klinicke (komplikacije, smrtni ishod) podatke. Uzorci za lab-
oratorijsku potvrdu malih boginja su prikupljani u Sluzbi epi-
demiologije ZJZ Kraljevo. Prva Cetiri dana bolesti uzimani
su bris grla i nosa za detekciju virusa lan¢anom polimeraza
reakcijom (PCR), a nakon tog perioda analiza imunoenzims-
kim ELISA testom (3-28 dana), ukupno 15 uzoraka. Uzorci su
analizirani u referentnoj laboratoriji Instituta za virusologiju,
vakcine i serume ,,Torlak” u Beogradu. Njihova preporuka je
bila da se kod najmanje 10-15 ispitanika na pocetku epidemi-
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The complications are found in 30% of the measles
cases and the most frequent are pneumonia, diarrhea, otitis
media, blindness, dehydration, encephalitis, post-infective
encephalopathy, febrile convulsions, and croup. Very difficult
clinical features appear in malnourished children, especially
the ones with vitamin A deficiency, as well as those with con-
comitant comorbidities, such as AIDS.» Pneumonia causes
significant mortality and morbidity. Measles virus may cause
pneumonia, but more often the cause of pneumonia is the sec-
ondary infection caused by other viruses or bacteria.!

Objective

Review of epidemiologic characteristics of a measles
outbreak in relation to onset, duration, age, gender, vaccina-
tion status, complications, hospitalization incidence and the
number of the diseased health workers in Primary Health care
Center, Kraljevo during the outbreak in 2017/2018.

Method

An open retrospective epidemiological study was per-
formed, after the measles outbreak, in the area covered by
Primary Health care Center, Kraljevo, from October 30w,
2017 to March 27+ 2018. All the diseased patients from the
territory were included in the study. Inclusion criteria were:
measles diagnosis (clinical features, lab results, and epidemi-
ological features), both genders and all ages. General princi-
pals were used for case defining, according to Europian CDC
recommendations from 2017 and the Act on the protection of
the population from infectious diseases.

Data gathering was achieved using: official data on
the number and distribution of the measles cases in Prima-
ry Health care Center, Kraljevo, from October 30 2017 to
March 27+ 2018, individual disease reports from the Public
health institute, Kraljevo (Center for prevention and disease
control). These reports are regularly forwarded to the Public
health institute of the Republic of Serbia “Dr. Milan Jova-
novic Batut”, in Belgrade, so we used their offiicial reports
as well.=

The data contain demographic, epidemiological (the
number of the diseased, the incidence, vaccination status),
and clinical (complications, death outcomes) information.
The samples for lab analysis were gathered in the Public
health institute, Kraljevo (Epidemiology department). Dur-
ing the first four days of the disease duration, throat and nose
swab were taken and processed with PCR, and after this pe-
riod ELISA test (3.-28. day) was used. In total, there were
15 samples. These samples were analyzed in the reference
laboratory of the Institute for virology, vaccines and serums-
Torlak, Belgrade. The Institute's recommendation was to
confirm the diagnosis in at least 10-15 patients, at the begin-
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je izvrsi potvrda dijagnoze malih boginja imunoenzimskim
testom (IgG, IgM antitela), $to je i u¢injeno.

Izabrane lekare i pedijatre Doma zdravlja o pocetku
epidemije informisali su epidemiolozi Centra za kontrolu i
prevenciju bolesti ZJZ Kraljevo. Preciziran je, prema struc-
no-metodoloskom uputstvu i poostrenom nadzoru, naéin pri-
javljivanja sumnje i definisani su slu¢ajevi malih boginja''-'2,

Uspostavljena je komunikacija mobilnim telefonima.
Podaci koje su izabrani lekari odmah prosledivali kod sumnje
ili klini¢ki potvrdenog sluc¢aja malih boginja, bili su: pojedi-
nacna prijava zarazne bolesti, a telefonom su slali potrebne
podatke o pacijentima'>.

Epidemiolozi su identifikovali puteve prenoSenja bole-
sti 1 vr$ili epidemiolosko ispitivanje. Preporucena je vakci-
nacija svih osetljivih zdravstvenih radnika. VrSena je revizija
vakcinalnih kartona u kartotekama i imunizacija nevakcinisa-
nih i nepotpuno vakcinisanih lica uzrasta od 12 meseci do na-
vr$enih 18 godina. Redovno je vriena analiza podataka, efek-
ti mera na suzbijanju epidemije malih boginja i izveStavanje
nadlezne ustanove (1JZ ,,Dr Milan Jovanovi¢ Batut™)!3!1415,

Uloga izabranih lekara sastojala se u otkrivanju slucaje-
va, preduzimanju propisanih mera za spre¢avanje prenosenja
1 suzbijanja bolesti, kao i da pouce obolele i lica iz njihove
okoline o nacinu zastite od bolesti. Bolesnika sa sumnjom
na male boginje odvajali su od ostalih pacijenata u deo za
izolaciju. Ukoliko je bolesnik zahtevao hospitalno lecenje,
obavestavali su infektivno odeljenje, kako bi se pravovreme-
no pripremila soba za izolaciju. Delili su obolelima savete
telefonom da bi se izbegli nepotrebni dolasci u ambulante i
ostvarivanje kontakta sa osetljivom populacijom u ¢ekaoni-
cama i pruzali su informacije putem medija.

Za istrazivanje je pribavljena saglasnost Etickog odbo-
ra Doma zdravlja Kraljevo. Podaci su uneti u tabelu Excel
programa, verzija 2017. Za analiziranje rezultata koriSceni
su metodi deskriptivne statistike: prebrojavanje, ucestalost,
minimalna i maksimalna vrednost i procenti. Za utvrdivanje
znacajnosti razlike izmedu obelezja koris¢en je y>-test neza-
visnosti. Nivo znacajnosti je podesen na 95% interval pove-
renja.

Rezultati

Epidemija malih boginja je zapocela u Kraljevu
30.10.2017. godine sa dvoje obolelih - osobom zenskog
pola starom 26 godina i bebom od 6 meseci, koje su bile u
kontaktu sa obolelima tokom boravka u Pristini. To su prvi
slu¢ajevi morbila posle 20 godina u Kraljevu, koji su na In-
stitutu za virusologiju, vakcine i serume ,, Torlak* laborato-
rijski potvrdeni®. Zavod za javno zdravlje Kraljevo je nakon
porodi¢ne, 10.11.2017. god. prijavio i epidemiju u romskom
naselju sa Cetiri obolela, §to je ukupno Sest. Nakon toga, ZJZ
Kraljevo 14.11.2017. godine prijavljuje epidemiju malih
boginja®.

ning of the outbreak, using immunoenzyme technique (IgM,
IgG antibodies), and we did as instructed.

The GPs and pediatricians from our clinic were in-
formed of the measles outbreak start by the epidemiologists
from the Center for prevention and disease control of the
Public health institute, Kraljevo. The disease surveillance
was intensified "

We communicated using cell phones. The GPs and pe-
diatricians filled in the forms for individual infectious disease
reports, if they suspected or confirmed the measles case, and
they forwarded all the necessary data about the patient, by
phonen

The epidemiologists identified the ways of the measles
virus transmission and did epidemiological research. The vac-
cination of all sensitive health workers was recommended.
Vaccination charts were revised and all those aged 12 months
to 18 years. who were not vaccinated or incompletely vac-
cinated got their vaccine shots. Data analysis was performed
regularly, as well as effects of the undertaken measures and
reports from the referral institute (Dr. Milan Jovanovic Bat-
ut). s

GP's role was to identify the disease, undertake nec-
essary measures to stop the disease spreading and teach the
diseased and the people from their surrounding how to pro-
tect themselves. The patients who were suspected of having
measles were separated from other patients and taken to the
isolation unit. If the patient's treatment required a hospital
stay, the Infectious disease ward was notified, so they could
prepare the isolation unit. The information was also given by
phone and through media to avoid clinic visits and further
disease transmission.

We got the approval of the Ethics committee of Pri-
mary Health care Center to perform the research. The data
were processed using Excel 2017. For data analysis, we used
descriptive statistics methods: counting, frequency, minimal
and maximal values, and percentages. For the confirmation of
the statistical significance, we used X?-test. Significance level
was set to 95% confidence interval.

Results

The measles outbreak started on October 30+, 2017, in
Kraljevo. There were two cases0 female, 26 years and baby, 6
months old, who had contact with the diseased persons during
their stay in Pristina. It was the first measles case in our town
after 20 years. The cases were confirmed in the laboratories
of the Institute for virology, vaccines and serums-Torlak.sThe
Public health institute in Kraljevo firstly confirmed familial,
and then general measles outbreak, on November 10+, 2017,
in the Romani community, with four diseased persons, which
made 6 persons in total. After that the Public health institute,
Kraljevo announced the general measles outbreak, on No-
vember 14 2017.¢
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Epidemija je trajala do 27.03.2018. godine, kada su reg-
istrovana dva poslednja slu¢aja. Odjavljena je 21 dan nakon
$to je izbila ospa poslednjem prijavljenom pacijentu. Ukupno
su obolele 243 osobe sa prebivalistem na teritoriji Kraljeva.

Klasifikaciju slucaja zarazne bolesti na sumnjive, vero-
vatne 1 potvrdene, u skladu sa definicijom slucaja prema
stru¢no-metodoloskom uputstvu, vrsili su epidemiolozi ZJZ
Kraljeva, koja je podrazumevala sledece simptome i znake

The epidemic lasted until March 27+, 2018 when the
last two cases were registered. The outbreak was called off
21 days after the last person’s measles rash appearance was
confirmed. In total, there were 243 people from our town who
suffered from measles. The cases classification - suspected,
probable and confirmed was performed by the epidemiolo-
gists from the Public health institute, Kraljevo. It included
these symptoms and signs of the disease: rash, fever (>38C),

Picture 1. Maculopapulose rash
Slika 1. Makulopapulozna ospa

bolesti: ospe: poviSenu telesnu temperaturu (>38°C), kasalj,
konjunktivitis, korizu®'2 (Slika 1).

Najucestaliji simptomi kod obolelih od malih boginja u
ordinacijama izabranih lekara kao i prilikom epidemioloskih
nadzora, bili su ospa, poviSena telesna temperatura, kasalj
i opsta slabost. Ucestalost simptoma i znakova prema go-
dinama starosti prikazana je na Grafikonu 1.

cough, conjunctivitis, coryza.« (Picture 1)

The most frequent measles symptoms in GP offices
were rash, fever, cough and generalized weakness. The fre-
quency of the disease symptoms and signs according to age
is shown in Graph 1.
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Graph 1. Frequency of measles symptoms and signs
Grafikon 1. Ucestalost simptoma i znakova malih boginja
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Na vrhu epidemijskog talasa, period 49-51 nedelja,
statisticki znacajno su vise obolevala lica nepoznatog vakci-
nalnog statusa (p=0,001),(Grafikon 2).

At the peak of the outbreak (49.-51. week), people with
unknown vaccination status were the ones who got ill the
most, and it was statistically significant (p=0,001). (Graph 2)
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Graph 2. Number of disease cases by weeks and vaccination status

Grafikon 2. Broj obolelih po nedeljama i vakcinalnom statusu

Najmladi oboleli pacijent je beba stara dva meseca a
najstariji 60 godina. Najveci procenat (33,7%) obolelih je u
grupi 30-39 godina, a najmanji (0,4%) u grupi pacijenata od
60 1 viSe godina. Postoji veca ucestalost obolevanja zena u
grupama 30-39 i 40-49 godina, ali nije statisticki znacajna
(p=0,06), (Grafikon 3).

Youngest patient was a baby, 2 months old and the old-
est 60 years of age. The highest percentage of the diseased
(33.7%) was among those 30-39 years of age, and the lowest
(0.4%) among those over 60. The frequency of the diseased
was higher among females 30-39 and 40-49 years of age, but
it wasn't statistically significant (p=0.06). (Graph 3)
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Graph 3. Distribution of measles cases by age and gender

Grafikon 3. Distribucija malih boginja prema godinama starosti i polu
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Bilo je 135 (56%) pacijenata zenskog pola i 108 (44%)
muskog pola, nema statisticke znacajnosti u obolevanju pre-
ma polu (p=0,127), (Grafikon 4).

There were 135 diseased females (56%) and 108 males
(44%), but there was no statistically significant difference
in the number of diseased according to gender (p=0.127).
(Graph 4)

Female-Zenski
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B Male-Muski

B Female-Zenski
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44%

Graph 4. Gender structure of the diseased
Grafikon 4. Polna struktura obolelih

Prema programu imunizacije, 7 obolele dece do 12 me-
seci starosti nisu bili predvideni da prime prvu dozu MMR
vakcine. Zarazena deca iz grupa 1-4 i 5-9 godina, ukupno
39 (16,1%), nisu primila nijednu dozu MMR (100%). Nisu
imunizovani ni u grupama 50-59 i 60+ godina (u njihovom
detinjstvu nije se primenjivala vakcina protiv malih boginja).
Najveéi broj obolelih - 82 (33,6%) je u grupi 30-39 godina
(generacije kada se po pravilniku sprovodila imunizacija jed-
nom dozom vakcine). U opisanoj epidemiji 87,6% pacijenata
nije bilo vakcinisano sa dve doze vakcine ili je vakcinalni sta-
tus nepoznat. Procenat osoba sa nepoznatim vakcinalnim sta-
tusom najveci je u grupi 30-39 godina (22,6%), (Tabela 1).

Table 1. Measles cases and their vaccination status by age group

Diseased children, up to twelve months age (there were
7), weren't scheduled to get the MMR vaccine, according to
the vaccination program. Infected children from group ages
1-4 and 5-9, the total of 39 children (16.1%) didn't receive
a single dose of MMR vaccine (100%). Those in age groups
50-59 and over 60 also weren't vaccinated (because when
they were young there was no MMR vaccine). The largest
number of the diseased 82 (33.6%) was in age group 30-39
(those were the generations who received only one dose of
the vaccine). In this outbreak, 87.6% of the diseased weren't
vaccinated with two doses of the vaccine or had an unknown
vaccination status. The percentage of patients with an un-
known vaccination status was the highest in the age group
30-39 (22.6%). (Table 1)

Tabela 1. Slucajevi malih boginja i njihov vakcinalni status prema starosnim grupama

Number of vaccines
2 1 0 Unknown
Age N (%) N (%) N (%) N (%)
0 0 (0) 0 (0) 7(2.9) 0 (0)
1-4 0 (0) 0 (0) 30 (12.4) 0 (0)
5-9 0 (0) 0 (0) 9(3.7) 0 (0)
10-14 1(0.4) 0 (0) 4 (1.6) 0 (0)
15-19 4 (1.6) 0 (0) 0 (0) 0 (0)
20-29 11 (4.5) 2 (0.8) 5(2.1) 14 (5.9)
30-39 13 (5.3) 11 (4.5) 3(1.2) 55 (22.6)
40-49 1(0.4) 7(2.9) 3(1.2) 54 (22.2)
50-59 0 (0) 0 (0) 8 (3.3) 0 (0)
>60 0 (0) 0 (0) 1(0.4) 0 (0)
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Laboratorijski je potvrdeno 15 (6,2%) slu¢ajeva malih
boginja, koliko je i bila preporuka Instituta za virusologiju,
vakcine 1 serume ,,Torlak” na pocetku epidemije. Definici-
je sluc¢ajeva prema klini¢koj dijagnozi - 112 (46,1%), prema
epidemioloskim kriterijumima - 116 (47,7%), (Grafikon 5)

There were 15 (6,2%) lab confirmed measles cases.
There were 112 (46.1%) measles cases according to clinical
diagnosis and 116 (47.7%) according to epidemiologic crite-
ria.(Graph 5)

Clinically
confirmed-Klinicki
potvrdeni; 46%

Laboratory
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Graph 5. Case definitions
Grafikon 5. Definicije slucaja

Ukupno je hospitalizovano 49 (20,6%) pacijenata, sta-
tisticki znacajno vise u grupi 1-4 godine starosti (p=0,009).
U grupi 15-19 i 60+ godina niko nije hospitalizovan,
(Grafikon 6).

The total number of hospitalized patients was 49
(20.6%) and it was statistically significantly highest in the
1-4 age group (p=0.009). In age groups 15-19 and over 60, no
one was hospitalized. (Graph 6)
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Graph 6. Number of hospitalized patients by age
Grafikon 6. Broj hospitalizovanih pacijenata prema starosti.
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Posmatrano prema najées¢im komplikacijama malih
boginja, u ispitivanoj populaciji je zabelezeno ukupno 50
(20,6%), u grupi 1-4 godine 21 (43,8%), Sto je statisticki
znacajno (p=0,0004). U grupama 15-19 i 60+ godina nisu
zabelezene komplikacije. Pneumonije su se razvile kod 30
(12,3%) pacijenata, dijareja kod 16 (6,6%), 4 (8%) slucajeva
upale srednjeg uha, svi u grupi 1-4 godine. Smrtnih isho-
da nije bilo tokom epidemija malih boginja u Kraljevu,
(Tabela 2)

Table 2. Measles complications
Tabela 2. Komplikacije malih boginja

There were 50 patients with complications (20.6%)
and the highest number was in the 1-4 age group 21 (43.6%),
which was statistically significant (p=0.0004). In age groups
15-19 and over 60, no complications were detected. Pneumo-
nia was found in 30 (12.3%) patients, diarrhea in 16 (6.6%),
and there were 4 (8%) cases of otitis media, all in the age
group 1-4. There were no death outcomes in this outbreak in
Kraljevo. (Table 2)

Complications Pneumonia Diarrhea Otitis media

Age N (%) N (%) N (%)
0 2(4) 1(2) 0(0)
1-4 12 (24) 5(10) 4(8)
5-9 2(4) 0 (0) 0(0)
10-14 1(2) 1(2) 0 (0)
15-19 0 (0) 0 (0) 0 (0)
20-29 3(6) 1(2) 0(0)
30-39 3(6) 1(2) 0 (0)
40-49 6 (12) 5(10) 0 (0)
50-59 1(2) 2 (4) 0 (0)
>60 0(0) 0(0) 00

Obolelo je kupno 40 (16,5%) zdravstvenih radnika i
drugih zaposlenih u zdravstvenim ustanovama.

Diskusija

Male boginje izaziva jedan od najinfektivnijih virusa
poznat coveku. Virus je antigenski stabilan, do sada su pozna-
ta 23 genotipa a jedan serotip. Osetljiv je na ultraljubicastu
svetlost, toplotu, kiseline, etar i tripsin. Nema asimptomat-
skog vironostva kod coveka. Virus ostaje aktivan u vazdu-
hu ili na zarazenim predmetima tokom dva sata. Prenosi se
putem vazduha kapljicama, koje se izbacuju kasljanjem i ki-
janjem obolelih ili direktnim kontaktom sa sekretom nosa i
zdrela inficiranih osoba’’.

U zemljama sa umerenom klimom, prenos malih bo-
ginja se povecava krajem zime i tokom prole¢a a u trop-
skim zemljama nakon kiSne sezone. Pre vakcinacije protiv
malih boginja, epidmije su se javljale svake 2-3 godine, a u
periodu vakcinacije u zemljama gde je obuhvat vakcinom
zadovoljavajuci, nesto rede (5-7 godina). Kako se broj os-
etljivih pojedinaca vremenom povecavao, epidemije su nasta-
jale 1 u zemljama sa visokim obuhvatom vakcinom. Trajanje
epidemija varira u zavisnosti od veli¢ine populacije, nas-
eljenosti i imuniteta stanovniStva. Epidemije su prijavljene i
u populacijama u kojima je samo 3%-7% osoba osetljivo's.

90

The total of 40 (16.5%) health workers and other medi-
cal personnel fell ill.

Discussion

Measles is caused by one of the most infectious viruses
known to mankind. The virus displays antigenic stability and
there are 23 genotypes and 1 serotype, that we know of today.
It is sensitive to ultraviolet light, heat, acid, ether and trypsin.
There are no asymptomatic virus carriers in humans. The vi-
rus stays active in the air and on the infected objects for two
hours. It is an airborne disease, which spreads through coughs
and sneezes of the diseased persons or in direct contact with
the mouth or nasal secretions.»

In the countries with a temperate climate, the measles
transmission increases by the end of winter and the begin-
ning of spring, and in the countries with tropical climate after
the rain season. Before the measles vaccine, the outbreaks
appeared every 2-3 years, and after, in the countries where
vaccination coverage is satisfactory every 5-7 years. As the
number of sensitive individuals increased over time, the
outbreaks started appearing even in the countries with high
vaccination coverage. The outbreak duration varies depend-
ing on the population size, density, and immunity. They were
also reported in the populations with only 3-7% of sensitive
people.r
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Tokom 2017. godine globalno registrovano je 173.330
slu¢ajeva malih boginja, a 2018. godine 229.068. U evrop-
skom regionu SZO tokom 2017. godine prijavljeno je 25.465
sluc¢ajeva u 15 od 53 zemlje, sa najmanje 37 smrtnih ishoda,
od toga ¢ak 15 u Srbiji tokom 2017. 1 2018. godine®. U 2018.
godini bilo je 59.578 obolelih, dvostruko vise, sa 35 smrt-
nih ishoda. Najveci broj sluéajeva registrovan je u Ukrajini
i Rumuniji, zatim u Italiji, Gr¢koj, Nemackoj, Tadzikistanu,
Francuskoj, Srbiji, Ruskoj Federaciji i Belgiji'’. Boginje se
Sire Evropom jer je pokrivenost vakcinom u mnogim zemlja-
ma suboptimalna. Samo u Madarskoj, Portugaliji, Slovackoj i
Svedskoj u 2017. godini postignut je 95% i veéi obuhvat sta-
novnistva sa obe doze vakcine!”'®!°. Tokom 2018. godine u
svim regionima SZO male boginje su ponovo endemi¢ne®*?!,

Od ukupnog broja obolelih tokom 2017. godine u Sr-
biji, 28,7% je registrovano u Kraljevu, da bi, potom, kako
se Sirila epidemija 2018. godine taj procenat iznosio 0,9%.
Na teritoriji na§eg Doma zdravlja najvise je bilo obolelih u
grupi 30-39 (33,7%) godina, sli¢no kao na nivou cele Srbi-
je (30,3%)8. U Kraljevu je obolelo 12,3% dece uzrasta 1-4
godine, §to je nize nego u ostalom delu zemlje (16,6%), u
slicnom istrazivanju u Italiji (35%)*, Niskom i Toplickom
okrugu tokom epidemije 2015. (22,9%)%, u Bosni 2014-2015
(17%)*. Na globalnom nivou, bebe ispod godinu dana i mala
deca (1-4 godine) su najviSe zastupljeni uzrast u obolevanju
(2/3 svih sluéajeva), na evropskom nivou u istom periodu za-
stupljene su sa 30%, dok je u Kraljevu bilo 15,2% obolelih u
tom uzrastu'’2!,

Svi oboleli u Kraljevu su imali karakteristicnu ospu
(100%), 99,7% je imalo povisenu temperaturu, 66% konjun-
ktivitis 1 66,5% korizu.

Kod nasih pacijenata je zabelezena niza ucestalost kom-
plikacija (20,6%) nego §to je to na globalnom nivou (30%)>, u
Bosni* (24%), tokom epidemije u Niskom i Toplickom okru-
gu (33,1%)%, a visa nego u Italiji (16%)*.

Tokom epidemije u Kraljevu ucestalost pneumonija
je bila 12,3%, najzastupljenija u grupi 1-4 godine (24%),
vi$e nego na teritoriji Srbije (10,1%), Bosne 5,1%%, u Ita-
liji 3,5%%, a manje nego u Niskom i Toplickom okrugu
(14,1%)*. U zemljama u razvoju dijareja je komplikacija
koja negativno doprinosi nutritivnom statusu dece zbog sla-
bosti i smanjenog unosa hrane, a zahtevi metabolizma se po-
vecavaju. U Kraljevu je dijareja kao komplikacija prijavljena
u 6,6% sluéajeva, manje nego u sli¢nim istrazivanjima?2*,
Febrilne konvulzije su najces¢a neuroloska komplikacija,
zatim encefalitis, postinfektivna encefalopatija i subakutni
sklerozirajuci panencefalitis (retko hroni¢no, degenerativno
oboljenje povezano sa perzistentnom infekcijom centralnog
nervnog sistema, koje se manifestuje nekoliko godina nakon
infekeije)*!°. Nisu prijavljene neuroloske komplikacije.

U Kraljevu je 20,6% obolelih hospitalizovano, manje
u odnosu na ostali deo Srbije (33%)® a u okvirima izveStaja
Globalnog akcionog plana vakcinacije SZO 2012-2020, go-
dine, gde se krece u rasponu 10%-30%">".

There were 173330 measles cases worldwide in 2017.,
and 2018. 229068. In the Europian region, WHO reported
25465 cases in 2017. Out of 53 countries, 15 were affected,
and there were 37 death outcomes, of which even 15 were
in Serbia, during 2017 and 2018.: In 2018 the number was
doubled 59578, with 35 deaths. The highest number of the
diseased was registered in Ukraine and Romania, followed by
Italy, Greece, Germany, Tadzekistan, France, Serbia, Russian
Federation, and Belgium.: The measles is spreading through-
out Europe due to the suboptimal vaccination coverage. Only
Hungary, Portugal, Slovakia and Sweden achieved 95% and
higher vaccination coverage with both doses of the vaccine,
in 2017750 In 2018, all WHO regions became endemic
again.»

Out of the total number of the diseased in Serbia, in
2017, 28.7% were registered in Kraljevo, but as the outbreak
was spreading further, this number came to 0.9% in 2018.
Among our patients, the highest number of the diseased was
in the age group 30-39 (33.7%), which was similar to the rest
of Serbia (30.3%).¢ In the age group 1-4, the percentage of the
diseased was 12.3%, which was lower than in the rest of the
country (16.6%), or similar research in Italy (35%)=, Niski
and Toplicki county during the epidemic in 2015. (22.9%)=,
in Bosnia 2014-2015 (17%)>. On a global level, babies (under
the age of 1) and small children (ages 1-4) are the ones with
the highest number of the diseased (2/3 of all cases). In Eu-
rope, this number was 30% and in Kraljevo 15.2%.172

All the diseased in Kraljevo had a distinctive rash
(100%), 99.7% had a fever, 66% conjunctivitis, and 66.5%
coryza.

The incidence of complications was lower in our pa-
tients (20.6%) compared to the global situation (30%):, Bos-
nia* (24%), during the outbreak in Niski and Toplicki county
(33,1%)=, and higher than Italy (16%)>.

During the outbreak in Kraljevo, the incidence of pneu-
monia was 12.3%, the highest in the age group 1-4 (24%),
which was higher than in the rest of Serbia (10.1%), Bosnia
5.1%», 3.5% Italy», and lower than in Niski and Toplicki
county> (14.1%). Diarrhea is especially dangerous in the de-
veloping countries, because it deteriorates already bad nutri-
tional status, while the metabolic demands are on the rise.
Diarrhea, as a measles complication, was registered in 6.6%
of cases in Kraljevo, which was lower compared to similar
researches.»> Febrile convulsions are the most common neu-
rologic complication, followed by encephalitis, post-infec-
tive encephalopathy, and subacute sclerosing panencephalitis
(rare chronic, degenerative disease connected with persistent
central nervous system infection which may appear several
years after the measles).>» There were no registered neuro-
logic complications.

There were 20.6% hospitalized patients in Kraljevo,
which was less than in the rest of Serbia (33), but in the
range of Global action plan on vaccination report from WHO
(2010-2020) which is 10%-30%.
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Kod postavljanja klinicke dijagnoze, diferencijalno-di-
jagnosticki dolaze u obzir sva oboljenja sa ospom i povi-
Senom temperaturom: S$arlah, rubela, exanthema subitum,
enterovirusne infekcije, adenovirusne infekcije, infektivna
mononukleoza, infekcija alfavirusima, herpes virusima tip 6
17, parvo virusima B19, denga, meningokokcemija, toksi¢ni
Sok sindrom, Kavasakijeva bolest’?,

Ne postoji specifi¢na terapija, ve¢ se primenjuju supor-
tivne mere i prevencija komplikacija i sekundarnih infekci-
ja, nadoknada tecnosti i rehidratacija, antibiotici kod razvoja
komplikacija. Vitamin A se primenjuje u svim slu¢ajevima
malih boginja u zemljama u razvoju, gde su deca pothranjena,
jer spre;ava nastanak slepila i smanjuje smrtni ishod za 50%.
Preporuka je dati dve doze, po 50-200.000 [U vitamina A,

Male boginje globalno i dalje predstavljaju vodeéi
uzrok smrti kod dece, koji se moze spreciti, zahvaljujuéi do-
stupnoj, bezbednoj, efikasnoj i jeftinoj vakcini, kao i znacaj-
nom progresu u kontroli bolesti>!#2026,

Svetska pokrivenost vakcinom protiv malih boginja
2016. godine iznosila je 85% za jednu dozu i 61% za obe
doze. Iste godine zabelezeno je 89.780 smrtnih slucajeva
zbog malih boginja (vecinu ¢ine deca do 5 godina starosti),
prvi put u istoriji ispod 100.000, $to predstavlja 84% manje
nego 2000. godine?!. Procenjuje se da je spreceno 20,4 milio-
na smrtnih slu¢ajeva primenom vakcine 2000-2016%! godine.
Svih 6 regiona SZO kroz Globalni akcioni plan vakcinacije?®!
imaju za cilj eliminaciju malih boginja do 2020. godine, $to je
tesko dosti¢i'”. Globalna pokrivenost prvom dozom vakcine
ima plato od 2010. (84%) do 2017. (85%), ali je znadajno
poveéana pokrivenost drugom dozom vakcine, 2000. je bila
39% a 2017. 67%.

Tokom epidemije u Kraljevu, evidentirano je da 87,6%
obolelih nije bilo vakcinisano ili je vakcinalni status nepo-
znat, dok je u celoj Srbiji 94%? a u evropskom regionu SZO
98%7°.

Kod 123 (50,6%) obolelih nije poznat vakcinalni sta-
tus, viSe nego na evropskom nivou u istom periodu (10%)".
Nepotpuno je vakcinisano njih 90 (37%), manje nego u sli¢-
nom istrazivanju (53%)* a vise nego u evropskim zemljama
(11%)"" 1 Bosni (3,3%)*.

Nijednu vakcinu protiv malih boginja nije primilo 70
(28,8%) lica, manje nego u Bosni (68,4%)* i Italiji (95%)>.
Ovde su racunata i obolela deca do 12 meseci starosti, koja
nisu bila u programu imunizacije. Dve doze vakcine je primi-
lo 30 (12,3%), viSe nego u Bosni (4,7%)** i Niskom i Topli¢-
kom okrugu (3%)?. Vakcinisani sa obe doze imali su primar-
ni ili sekundarni neuspeh vakcinacije?’.

Prema izvestaju 1JZ Batut®, 13% zaposlenih u zdravst-
venim ustanovama je imalo uc¢e$ée u ukupnom obolevanju.
U Kraljevu je registrovan veéi procenat obolevanja kod za-
poslenih u zdravstvenim ustanovama (16%). Aktivna imu-
nizacija zdravstvenih radnika ne samo da ih §titi od profe-
sionalne izlozenosti, ve¢ spre¢ava Sirenje malih boginja na
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Differental diagnosis may include diseases with rash
and fever: scarlet fever, rubella, exanthema subitum, Entero-
virus infections, Adenovirus infections, infectious mononu-
cleosis, Alphavirus infections, infections with Herpes virus
type 6 and 7, Parvovirus B19, dengue, meningococcemia,
toxic shock syndrome, Kawasaki disease.>»

There is no specific treatment for measles, and it's usu-
ally supportive treatment and prevention of complications
and secondary infections, maintaining good hydration, an-
tibiotics in the case of complications. Vitamin A is used in
measles cases, in all developing countries, due to child mal-
nutrition, because it prevents blindness and reduces death
outcomes for 50%. The recommended dose of vitamin A is
50-200.0001U .21

Measles are still the leading cause of death in children,
all over the world, and it is preventable thanks to the measles
vaccine which is available, safe, effective and cheap 2120

Worldwide coverage with measles vaccine in 2016 was
85% with one dose and 61% with two doses of the vaccine.
There were 89780 death outcomes due to measles in 2016
(the majority in children under the age of 5) and for the first
time in history under 100.000 measles deaths. This number
was 84% lower than in 2000.> It is estimated that the vaccina-
tion prevented 20.4 million deaths in the 2000-2016 period.
All six WHO regions are aiming at measles elimination, by
the year 2020, through their Global action plan on vaccina-
tion2, but it will be difficult to achieve.” Global vaccine cov-
erage, with the first dose, reached its plato in 2010 (84%) to
2017 (85%), but there was a significant rise in the coverage
with the second dose (in 2000. 39%, and 2017. above 67%).>

There were 87.6% of the diseased who were not vac-
cinated or their vaccination status was unknown, during the
measles outbreak in Kraljevo. In the rest of Serbia this num-
ber was 94%: and in the Europian WHO region 98%». In 123
(50.6%) patients, vaccination status was unknown, which is
higher than in Europe, in the same period (10%).” Out of this
number, 90 (37%) had been incompletely vaccinated, which
was less than in the similar research (53%)», and more than in
Europian countries (11%)” and Bosnia (3.3%)>.

There were 70 (28.8%) patients who didn't receive
a single dose of the measles vaccine, which is less than in
Bosnia (68.4%)» and Italy (95%)=. This number includes the
children under the age of twelve months, who are not includ-
ed in the vaccination plan. There were 30 (12.3%) patients
who received 2 doses of the vaccine, which is more than in
Bosnia 4.7%» and Niski and Toplicki county (3%)=. There
were those who received both doses of the vaccine and had a
primary or secondary vaccination failure.”

According to the Public health institute-Batut: report,
among the diseased, there were 13% of health workers. In
Kraljevo this percent was even higher 16%. Active immu-
nization of health workers protects not only them but pre-
vents measles spread to sensitive patients, who visit health
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osetljive pacijente tokom njihovog dolaska u domove zdrav-
lja'8. Zdravstveni radnici koji nemaju dokumenaciju da su
primili dve doze vakcine, ili nemaju laboratorijsku potvrdu
imuniteta (nalaz specificnih /gG antitela), treba da budu vak-
cinisani sa dve doze MMR vakcine'“.

Imunizacija je jedina efikasna preventivna mera protiv
malih boginja. Pokrivenost vakcinacijom sa dve doze od naj-
manje 95% opste populacije na nacionalnom i subnacional-
nom nivou je neophodna da bi se osigurao prekid cirkulaci-
je virusa. Jacanje i obezbedenje visokokvalitetnog nadzora,
ukljuéujuci pracenje promena u epidemiologiji malih bogi-
nja, pomaze u koordinaciji javnih zdravstvenih aktivnosti. U
primarnoj zdravstvenoj zastiti sve sumnjive slucajeve treba
otkriti, prijaviti i istraziti, kako bi se §to je pre moguée preki-
nuli lanci prenosa bolesti. Izabrani lekari kroz stalnu eduka-
ciju pacijenata o ulozi i koristi imunizacije kao najefikasnije
macija zasnovanih na nauénim ¢injenicama, treba da povrate
poverenje gradana ¢injenicom da je vakcinacija kao nijedna
druga medicinska intervencija spasila najveci broj zivota. Po-
trebno je poveéanje aktivnosti na ve¢em obuhvatu rutinskom
imunizacijom, kao i formiranje baza podataka u vidu elek-
tronskih registara za dokumentovanje vakcinalnog statusa
pojedinaca.

Zakljuéak

Epidemija malih boginja u Kraljevu trajala je pet mese-
ci. Obolele su 243 osobe. Najucestaliji simptomi bili su ospa,
povisena telesna temperatura, kasalj i opsta slabost. Znacajno
su viSe obolevale osobe nepoznatog vakcinalnog statusa.
Najveci procenat obolelih je u grupi 30-39 godina. Sva obo-
lela deca do devet godina starosti nisu primila nijednu dozu
vakcine protiv malih boginja. Hospitalizacije i komplikacije
su bile najces¢e kod dece do Cetiri godine starosti. Najza-
stupljenije komplikacije su bile pneumonije, dijareja i upale
srednjeg uha. Ukupno ¢etrdeset zdravstvenih radnika i drugih
zaposlenih u zdravstvenim ustanovama je obolelo tokom epi-
demije. Smrtnih ishoda nije bilo.

care facilities. Health workers who have no medical records
of receiving two doses of the vaccine or no lab confirmation
of their immunity (specific IgG antibodies) should be vac-
cinated with two doses of the MMR vaccine.

Immunization is the only effective, preventive measure
against measles. Two dose vaccine coverage, of at least 95%,
of the general population, would be necessary to stop virus
circulation. Ensuring and strengthening high quality surveil-
lance, including monitoring the changes in measles epidemi-
ology helps in coordinating the activity of public health care
services. All the suspicious disease cases should be recog-
nized, detected, reported and investigated in order to disrupt
the viral breach, as soon as possible. GPs should educate their
patients on the importance of immunization, as the most ef-
ficient preventive measure. The information should be evi-
dence based and convincing enough to restore people's trust
in the vaccines. Vaccination, as no other medical intervention,
saved millions of lives worldwide. Routine vaccine coverage
should be increased, as well as forming database (electronic
records on an individual's vaccination status).

Conclusion

Measles outbreak in Kraljevo lasted for 5 months.
There were 243 diseased persons. The most frequent symp-
toms were rash, fever, cough, and general weakness. There
were significantly more diseased persons among those with
the unknown vaccination status. The majority of the diseased
were in the 30-39 age group. All the diseased children, up
to 9 years of age, didn't receive a single dose of the measles
vaccine. Hospitalizations and complications were the most
frequent among the children up to 4 years. The most frequent
complications were pneumonia, diarrhea, and otitis media.
There were a total of 40 health workers and other health per-
sonnel who fell ill. There were no death outcomes.
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