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CaxeTak

Streptococcus pyogenes je rpam-no3utuBHa bakTepuja Koja m3asuBa
MHMEKLMjY Koja MOXe MMaTW KIMHWYKE MaHudecTaumje. Y3pouHuK je
MHOMMX BaXXHUX oborbewa Kop rbyaun, of dapuHruTmica n bnarux nosp-
LLUMHCKMX MHEKUMja KoXe [0 CUCTeMCKMX Bonectn onacHuX no >XUBOT.
Bonect nsassaHa oBoM GakTepujom ce ycnelHo neun kaga ce Gnaro-
BpPEMEHO NocTaBW ujarHosa, jep je opraHusam yBek OCET/bMB Ha MeHu-
umnuH. OanoXeHO neyewe OBOr yobuuajeHor natoreHa y AeTUHCTBY
noBe3aHo je ca 3Ha4ajHoM cmpTHowhy u mopbugnTtetom. Linms paga 6uo
je aHanuanpaTtu ennaemMronoLLKe KapakTepucTke oborbera nsassaHor
Streptococcus pyogenes Ha nogpyyjy beorpaga y nepvogy oa 2013. go
2023. roguHe. M3Bpumnmn CMO OECKPUNTUBHY aHanu3y permcTpoBaHUX
cny4yajeBa oborbewa Scarlatina, Pharingitis streptococcica w Tonsillitis
streptococcica y nomeHyToM nepuogy. Hajsuiue npoceyHe y3pacHo-cre-
unduyHe cTone MHUMaeHuvje 3a Wwapnax cy pernctpoBaHe y y3pacHuM
rpynama 1-4 rognHe —4146,0/100.000 n 5-9 roguHa — 3101,7/100.000, 3a
CTPENTOKOKHW (DAaPUHTUTUC U TOH3UIUTUC Y y3pacHUM rpynama 5-9 rogu-
Ha — 9141,6/100.000; 12.850,2/100.000 n 1—4 rognHe — 8134,4/100.000;
10.396,0/100.000. Y aHanuavpaHoM nepuogy Hajsehu Gpoj obonenwx
of wapnaxa je 3abenexeH y xnagHoM feny rogvHe, O4HOCHO Y nepuo-
oy jaHyap—maj (53,4%) n HoBembap—geuembap (23,6%). CTpenToKOKHM
apuHIMTUC Ce AMjarHOCTUKYje TOKOM Liene rogvHe, a Hajsuwe obone-
nvx je npujaBreeHo y HoBembpy (10,1%), Aok je Hajsehn 6poj obonenmx
ofl CTPENTOKOKHOT ToH3unuTnca 3abenexeH y aeuembpy (9,9%) v jyny
(9,7%). Y nocmatpaHoM nepvogy npujaerbeHo je 137 enugemuja ctpen-
TOKOKHUX WMHpekumja y aeumjum Bptuhmuma ca ykynHo 1087 obonenux,
OHOCHO NPOCeYHO ceaMopo obornene Aele no enuaemmjn. CTpenTokok-
HY bapuUHIMTUC, TOH3UINUTUC U Wapnax cy oborbewa of Kojux obornesa
Benukn 6poj ctaHoBHuka Mpaga Beorpaga, HapoO4UMTO y MPEALLKOSICKUM
KOMNeKTMBMMA, y Kojuma ctora Tpeba MHTEH3MBMPATW HafA30p Hag OBUM
oborbernma.

Krby4yHe peun: CTPeNTOKOKHM (DapUHIUTUC, CTPENTOKOKHM
TOH3UNUTUC, LWapnax, Beorpan
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Abstract

Streptococcus pyogenes is a species of Gram-positive bacteria that
causes infections that may have clinical manifestations. It is the causative
agent of many major human diseases, ranging from pharyngitis and mild
superficial skin infections to life-threatening systemic diseases. Diseases
caused by this pathogen can be successfully treated when diagnosed in
a timely manner, as the organism is always sensitive to penicillin. Delayed
treatment of this common childhood bacterial infection is associated with
significant mortality and morbidity. The aim of this study was to analyze
the epidemiological characteristics of the diseases caused by Streptococ-
cus pyogenes in the territory of the city of Belgrade from 2013 to 2023.
We conducted a descriptive analysis of registered cases of Scarlatina,
Pharingitis streptococcica and Tonsillitis streptococcica i.e., Scarlet fever,
Streptococcal Pharyngitis and Streptococcal Tonsillitis during the men-
tioned period. The highest average age-specific incidence rates were
registered as follows: for scarlet fever in the age groups of 1-4 years
— 4146.0/100,000 and 5-9 years — 3101.7/100,000, for streptococcal
pharyngitis and streptococcal tonsillitis in the age groups of 5-9 years —
9141.6/100,000 i.e., 12,850.2/100,000, and 1-4 years — 8134.4/100,000
and 10,396.0/100,000 respectively. During the analysed period, the high-
est number of scarlet fever cases was recorded in the colder months
of the year i.e., in the period January—May (53.4%) and November—De-
cember (23.6%). Streptococcal pharyngitis is diagnosed throughout the
year, and the highest number of these cases were reported in November
(10.1%), while the highest number of cases of streptococcal tonsillitis
were recorded in December (9.9%) and June (9.7%). In the examined
period, 137 outbreaks of streptococcal infections were reported in kinder-
gartens with a total of 1,087 cases, which is an average of seven infected
children per outbreak. Streptococcal Pharyngitis, Streptococcal Tonsillitis
and Scarlet Fever are diseases that affect a large number of residents of
the City of Belgrade, especially in pre-school institutions, where surveil-
lance of these diseases should therefore be intensified.

Key words: Streptococcal Pharyngitis, Streptococcal Ton-
sillitis, Scarlet Fever, Belgrade
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YBopg

Streptococcus pyogenes (S. pyogenes) je BaxaH bakre-
puvjckun naToreH cneumduyaH 3a reyae, Koju nsasmsa LWMPOK
creKTap KIMHUYKMX MaHudecTauumja: y pacnoHy of brnarnx
nokanusoBaHMx WHMeKUnja 0O WHBA3UBHUX UHGEKUMja
onacHux no xuneoT [1]. HeedumkacHo neyere nHdekumja S.
pyogenes MoXe OOBECTU A0 NOCTUHMEKTUBHUX CEKBENa:
aKyTHe peymaTtcke rpo3HuULE U NOCTCTPENTOKOKHOT rroMe-
pyrnoHedputuca. Moxe nsasatv MHBa3nBHE WHeEKLMje
nonyT HekpoTuaupajyher dpacunmnTca n cMHgpPoOMa TOKCUY-
HOr LIOKa Koje Cy noBe3aHe ca BUCOKMM MOpOUAMTETOM U
MopTanuteTom. Streptococci cy rpam-no3nTUBHe, kaTana-
3a HeraTvBHe, Koarynasa-HeraTuBHe KOKe Koju Ce jaBrbajy
y naposuma unu naHumma. o Trny xemonumse Ha KpBHOM
arapy gene ce y Tpu rpyne: 6eta-xemMonuTnyku (notnyHa
nn3a UpBEHMX KPBHUX 3pHaua), anda-xeMONUTUYKK (3e-
neHa xemonu3a) U rama-xemonutuiku (6e3 xemonuase).
BeTta-xeMonuTMYKK Cy OKapakTepucaHu Kao CTPEenTOKOKe
rpyne A (Streptococcus pyogenes) n CTpenTOKOKe rpyne
b (Streptococcus agalactiae) [2]. S. pyogenes 06U4HO Ko-
NOHU3Yje papuHKC, aHyC 1 reHnTasiHy cry3okoxy. Hdek-
uuje n3asBaHe OBMM MPOY3pOKOBa4YeM Cy BeEOMa 3apasHe.
lMpeHoC ce MoXe AecuTn Kanrbuuama, KOHTakToM pyky ca
pecnMpaTopH/M CEKPETOM MK ca npegmMeTmMa unm nosp-
LWMHamMa KOHTaMUHUpaHUM BakTepujama, KOHTaKTOM npe-
KO negmpaHe Koxe Unmn KOHTaMUHMpaHUM U3BOpUMa Xpa-
He. CojeBn S. pyogenes mory npogpeTtu npeko abpasuja
W OpYyrux nesvja Koxe 1 Mory JOBECTU OO0 epu3unena unm
uenynutuca [2]. Mory usassatu nHdekumjy muwmnha un da-
cumje Koja pesynTvpa MUO3UTUCOM U HEKPOTU3upajyhum
dacummnTMCOM, YECTO HAKOH MMHUMAIrHe Tpayme, U Mno-
TOM AOBECTM A0 CMHAPOMA TOKCUMYHOT LWOKa. S. pyogenes
MOXe n3asBaTun nHdeKLujy BarnHanHe crny3okoxe n maTe-
puue Koja nsasmsa centukemujy [3]. Jlesuje koxe cy naex-
TndurkoBaHe Kao Hajuyewhu npegucnoHupajyhu caktop 3a
Tewke nHopekuuje [4]. NpeHacerbeHa mecTta NonyT BOjHUX
KamnoBa, CTapaqkMx JOMOBA M LUKOMa onakiliaBajy NpeHo-
LeHe opraHn3ama 1 gosogde A0 enuaemuja nHdekumja S.
pyogenes [5].

lMpema cagaluH0j 3aKOHCKOj peryrnaTvem (3akoH O 3allTu-
TV CTaAHOBHWLWTBA Of 3apa3Hux 6onectn — ,,Cn. rmacHuk
PC”, 6p. 15/16, 68/20 n 136/20, NpaBunHKK o0 NpujaBrbm-
Bakby 3apasHux 6onecTu 1 NnocebHMX 30paBCTBEHUX NUTa-
wa — ,Cn. rmacHuk PC”, 6p. 44/17 v 58/18), nHdekunje
usassaHe S. pyogenes ce He MpujaBrbyjy HU nojeanHauy-
HOM HUTWU 306MpHOM npwujaBom, of 2016. roguHe kaga je
3aKOH ycBojeH. Benuku 6poj nHekumja nsassaHnx osum
Yy3pO4YHMKOM npoTuyde 6e3 eTuonowke, nabopatopujcke
avjarHose, y3 aHTUOMOTCKY Tepanujy NnponucaHy emnupuj-
CKW, Kao WTo ce n ogpeheHn 6poj nHdekumnja nsaspaHnx
apyrum y3poyHuuuma knacudukyje kao J02.0 nnm J03.0

Introduction

Streptococcus pyogenes (S. pyogenes) is a major hu-
man-specific bacterial pathogen that caused a wide array
of clinical manifestations ranging from mild localized infec-
tions to life-threatening invasive infections [1]. Ineffective
treatment of S. pyogenes infections can result in the post-
infectious sequelae: acute rheumatic fever and poststrep-
tococcal glomerulonephritis. Moreover, it may cause inva-
sive infections such as necrotizing fasciitis and toxic shock
syndrome, which are associated with high morbidity and
mortality. Streptococci are Gram-positive, catalase-nega-
tive, coagulase-negative cocci that occur in pairs or chains.
They are divided into three groups by the type of hemol-
ysis on blood agar: beta-hemolytic (complete lysis of red
blood cells), alpha-hemolytic (green hemolysis) and gam-
ma-hemolytic (no hemolysis). Beta-hemolytic streptococ-
ci are characterized as group A streptococci (Streptococ-
cus pyogenes) and group B streptococci (Streptococcus
agalactiae) [2]. S. pyogenes usually colonizes the phar-
ynx, anus, and genital mucosa. Infections caused by this
pathogen are highly contagious. Transmission can occur
through airborne droplets, hand contact with nasal secre-
tions or with objects or surfaces contaminated with bacte-
ria, skin contact with contaminated lesions or contaminat-
ed food sources. S. pyogenes strains may acquire access
to the skin via abrasions and other skin lesions and may
lead to erysipelas or cellulitis [2]. They can cause muscle
and fascia infections resulting in myositis and necrotizing
fasciitis, usually following a mild trauma, and can result in
toxic shock syndrome. S. pyogenes can cause the infec-
tion of the vaginal mucosa and uterus causing septicemia
[3]. Skin lesions have been identified as the most common
predisposing factor for severe infections [4]. Crowded set-
tings such as military camps, nursing homes and schools
cause ease of transmission of the organism and result in
outbreaks of S. pyogenes infections [5].

According to the current legislation (Law on Protection of
the Population from Infectious Diseases - "Official Gazette
of the Republic of Serbia," no. 15/16, 68/20 and 136/20,
Rulebook on Reporting of Infectious Diseases and Spe-
cific Health Conditions - "Official Gazette of the Republic
of Serbia," no. 44/17 and 58/18), and since 2016 when
the law was adopted, infections caused by S. pyogenes
have not been reported either through individual or collec-
tive reports. A large number of infections caused by this
causative agent go about without etiological analysis and
laboratory diagnosis, and with antibiotic therapy prescribed
empirically, while a certain number of infections caused by
other causative agents are classified as J02.0 or J03.0
(streptococcal pharyngitis or tonsillitis).
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(CTPenTOKOKHM hapUHIUTUC U TOH3UITUTUC).

Lnb paga je 6uo aHanuanpaTtn enuaemMmuoriollKke Kapak-
TepucTtuke oborbera ns3asBaHor S. pyogenes Ha Noapyydjy
Beorpaga y nepuony og 2013. go 2023. roguHe v carnega-
TH NOTPeOdy 3a yKIbydMBaweM y HaA30p.

MeTop,

M3Bpwmnnn cMo AeCKpunTUBHY aHanu3y crydajeBa ob6o-
Ibeka Koju cy bunu npujaerbenn y nepuogy og 2013. go
2023. roguHe Npagckom 3aBoay 3a jaBHO 3apaBrbe (M3J3)
Beorpag 36upHom npujaBoMm n3 17 gomoBa 3gpaBrba ca
Teputopuje paga beorpaga v nocne yceajakba 3akoHa o
3alWITUTN CTAHOBHULUTBA Of 3apa3Hux OonecTtu, KojuMm je
obaBe3HOCT npwujaBrbMBara OBUX OGonectn (Scarlatina,
Pharingitis streptococcica w Tonsillitis streptococcica)
ykuHyTa. Takohe je m3BpLUeHa U OecKpUNTMBHA aHanusa
OpuceBa rylwe n Hoca, n3onara S. pyogenes Koje je n3Bp-
wuna nabopatopuja MNpagckor 3aBoga 3a jaBHO 34paBIibe
Beorpaga, no rognHama y nepuogy og 2013. go 2023. ro-
OWHe, Kao 1 OeCKpUNTMBHA aHanu3a envaeMuja, wapnaxa
N CTPENTOKOKHOT chapuHrMTuca y uctom nepuogy. Y aHa-
nun3n nogataka kopuwheHe cy nponopLuje, onwite n yspa-
CHO-cneunduyHe ctone nHumgeHumje. lNogauyn o ctaHoB-
HULITBY Cy Npey3eTu 13 NpoLueHa CTaHOBHULLTBA MO Mory,
y3pacTy v Hacerbuma Penybnuykor 3aBoga 3a CTaTuCTUKy
Peny6nuke Cpbuje [5].

Pesyntatu

Y nepuogy 2013-2023. roguHe y beorpagy je ykynHo
npuvjaBrbeHo 68.133 obonenux of wapnaxa u CTpenTo-
KOKHOr papuHrMtuca u ToH3unusuca, u To: Scarlatina
— 5510, Pharynagitis streptococcica — 33.184 w Tonsillitis
streptococcica — 31.079. Hajsehn 6poj obonenux peru-
CTPOBaH je y y3pacHuMm rpynama 5-9 rogmHa — 19.955 un
1-4 rognHe — 16.609, a Hajmawu y Hajmnahnoj yspacHoj
rpynu <1 roguHe — 1749 (rpacpumkoH 1).

The aim of this study was to analyze the epidemiological
characteristics of the diseases caused by S. pyogenes in
the territory of Belgrade in the period from 2013 to 2023
and to consider the need for their inclusion in the surveil-
lance system.

Method

We conducted a descriptive analysis of the cases that
were reported to the Institute of Public Health of Belgrade
(GzJZ) through collective reports submitted by 17 health
centers from the territory of the City of Belgrade in the peri-
od from 2013 to 2023 and following the adoption of the Law
on Protection of the Population from Infectious Diseases,
by which the obligation to report these diseases (Scarlati-
na, Pharyngitis streptococcica and Tonsillitis streptococci-
ca) was abolished. A descriptive analysis of S. pyogenes
isolates from throat and nose swabs was also performed
by year in the period from 2013 to 2023, in the laboratory of
the Institute of Public Health of Belgrade, as well as a de-
scriptive analysis of scarlet fever and streptococcal phar-
yngitis outbreaks in the same period. Incidence proportion,
general and age-specific incidence rates were used in data
analysis. Data on the population were taken from the pop-
ulation estimates by sex, age and type of settlement of the
Statistical Office of the Republic of Serbia [5].

Results

In the 2013-2023 period, a total of 68,133 patients with
scarlet fever and streptococcal pharyngitis and streptococ-
cal tonsillitis were reported in Belgrade as follows: Scarlati-
na — 5510, Pharynagitis streptococcica — 33,184 and Tonsil-
litis streptococcica — 31,079. The highest number of cases
was registered in the age groups of 5-9 years — 19,955
cases and 1-4 years — 16,609 cases, and the lowest num-
ber was registered in the youngest age group <1 year —
1,749 cases (Chart 1).
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MpadomkoH 1. dnctpunbyunja 6poja obonenux og wapnaxa

M CTPENTOKOKHOT hapUHTUTICa M TOH3UNUTMCA NpemMa y3-

pacHuMm rpynama, beorpag, 2013-2023. roanHa

Chart 1. Distribution of the number of scarlet fever and
streptococcal pharyngitis and tonsillitis cases according to
age groups, Belgrade, 2013-2023
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Y aHanusnpaHoM nepuvody HajBulle NpoCceyHe Yy3pa-
CHO-cneuudunyHe cTone NHUMAEHUMje 3a Lwapnax cy peru-
CTpoBaHe y y3pacHoj rpynu 1-4 roguHe — 4146,0/100.000
1 y3pacHoj rpynu 5-9 rogmHa — 3101,7/100.000. 3a ctpen-
TOKOKHW (DAPVHIUTUC M TOH3UNUTUC HajBMLLE NPOCEYHE
y3pacHo-crneuundmyHe crTone uvHuugeHuuje cy 3abene-
XeHe y y3pacHoj rpynn 5-9 rogmHa — 9141,6/100.000;
12.850,2/100.000 u ya3pacHoj rpynun 1-4 roguHe -—
8134,4/100.000; 10.396,0/100.000 (rpadukoH 2).

FpadomkoH 2. MNMpoceyHe y3pacHo-cneunduyHe cTone uH-
ungeHumje (Ha 100.000) 3a wapnax, CTPenTOKOKHKU ha-
PUHTUTUC N TOH3UNUTUC, beorpag, 2013-2023. rogmHa

In the analysed period, the highest average age-specif-
ic incidence rates for scarlet fever were registered in the
age group of 1-4 years - 4146.0/100,000 and in the age
group of 5-9 years - 3101.7/100,000. For streptococcal
pharyngitis and streptococcal tonsillitis, the highest aver-
age age-specific incidence rates were recorded in the age
group of 5-9 years —9141.6/100,000i.e., 12,850.2/100,000
and in the age group of 1—4 years — 8134.4/100,000 and
10,396.0/100,000 respectively (Chart 2).

Chart 2. Average age-specific incidence rates (per
100,000) for scarlet fever, streptococcal pharyngitis and
tonsillitis, Belgrade, 2013-2023
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Hajsehu 6poj obonennx og CTPEnTOKOKHOr dhapuHruTmca
N TOH3UNUTUCA PErncTpoBaH je y onwTtuHama: [anuny-
na (8537; 6166), Boxgosau, (6501; 2839), Hosn beorpapg
(3727; 5333) n Yykapuua (4973; 2779), a og wapnaxa y
onwTuHama Hoeu Beorpag (778), Yykapuua (748) n Bo-
xpoBau, (665). Hajwarun 6poj obonenux je npujaBrbeH n3
npurpagckmx onwTtnHa beorpaga (rpadukoH 3).

MpadomkoH 3. ductpubyumja 6poja obonenux og wapnaxa
N CTPENTOKOKHOI papuHIrnMTUCa 1 TOH3UIMTMCa Nnpema or-
wTtuHama, beorpag, 2013-2023. roguHe

The highest number of streptococcal pharyngitis and ton-
sillitis cases were registered in the municipalities of Pali-
lula (8537; 6166), Vozdovac (6501; 2839), Novi Beograd
(3727; 5333) and Cukarica (4973; 2779) respectively, and
the highest number of scarlet fever cases was registered
in the municipalities of Novi Beograd (778), Cukarica (748)
and Vozdovac (665). The smallest number of cases was re-
ported in the suburban municipalities of Belgrade (Chart 3).

Chart 3. Distribution of the number of scarlet fever and
streptococcal pharyngitis and tonsillitis cases according to
municipalities, Belgrade, 2013-2023
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Kaga ce ynopege kKymynatuBHe vHUuMAeHUMje y nocMma-
TpaHOM nepuoay yoyasa ce a je yvyecTtarnocT npujaBrbe-
HUX WH(EKLMja n3a3BaHuUx S. pyogenes BuUCOKa (3a cse
aujarHose) y onwTtuHn CaBckM BeHal, AOK ce 3a ocTane
OnwITMHe Nofauu no aujarHosama pasnukyjy. Ha npumep,
onwTunHa lManunyna je mehy Boaehum no yyectanoctu
npujaBrbEHUX CrlydajeBa CTPENTOKOKHUX hapuHrnTnuca u
TOH3UNUTUCA, 0K je Ha nocneawemM MecTy no yyecrtarno-
ctn wapnaxa. OnwTtuHa 3Be3gapa MMa CynpoTHY cutya-
LMjy, OOHOCHO BMCOKY y4ecTanocT Lapraxa, a Meny Haj-
HWKUM y4ecTanocTuma CTPENTOKOKHUX apuHrutuca u
TOH3unuTuca (rpagukonn 4, 5 n 6).

MpadmkoH 4. KymynatuBHa mHuMaeHumja n 6poj npuja-
BIbEHUX Cry4vajeBa wapnaxa y nepuogy 2013-2023. roan-
He no onwTuHama, rpag beorpag
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MpadmkoH 5. KymynatmeHa nHumaeHumja n 6poj npuja-
BIbEHMX Cly4YajeBa CTPENTOKOKHOr papuHrnTmca y nepmo-
oy 2013-2023. roguHe no onwTtuHama, rpag beorpag

==

When comparing the cumulative incidences in the exam-
ined period, it can be seen that the incidence of reported
S. pyogenes infections was high (for all diagnoses) in the
municipality of Savski venac, while the data for other mu-
nicipalities differed by diagnosis. For example, the munic-
ipality of Palilula was among the leaders in the incidence
of reported streptococcal pharyngitis and tonsillitis cases,
while it ranked last in regard to the incidence of scarlet
fever cases. The situation in the municipality of Zvezdara
was completely the opposite i.e., high incidence rate of
scarlet fever cases, and this municipality was among the
ones with the lowest incidence rates of streptococcal phar-
yngitis and tonsillitis cases (Charts 4, 5 and 6).

Chart 4. Cumulative incidence and number of reported
scarlet fever cases by municipality in the 2013-2023 peri-
od, City of Belgrade

KymynaTtuBHa nHumgeHumja (Ha 100.000)
Cumulative incidence (per 100.000)

Chart 5. Cumulative incidence and number of reported
streptococcal pharyngitis cases by municipality, in the
2013-2023 period, City of Belgrade
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MpadmkoH 6. KymynatmeHa mHumgeHumja n 6poj npuja-
BIbEHMX CryYajeBa CTPENTOKOKHOr TOH3UnUT1ca y nepumo-
oy 2013-2023. roguHe, no onwtuHama, rpag beorpag
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Y nepuogy 2013-2023. roguHe y beorpagy Hajsehn 6poj
obonenux oA Lapnaxa perucTpoBaH je y nepuogy jaHy-
ap—maj (2942 — 53,4%) n HoBembap—aeuembap (1302
— 23,6%), a HajmarbKn y nepuogy jyn—centembap (490 —
8,9%). CTpenToKOKHU hapUHIUTUC Ce YyjeQHa4YeHO perun-
CTpyje TOKOM Liene roguHe, a Hajsuwe obonenux je 3abe-
nexeHo y HoBembpy meceuy (3339 — 10,1%), Hajmare y
aerycty (2137 — 6,4%). Hajsehu 6poj obonenux og, ctpen-
TOKOKHOI TOH3MNMTUCA je npujaBrbeH y aeuembpy (3066
—9,9%) v jyHy (3007 — 9,7%), a Hajmaru y aBrycTty (1660
—5,3%) (rpacukoH 7).

MpadbmkoH 7. bpoj obonenvx of wapnaxa n CTPEnTOKOK-
HOr chapuHIrMTMCa 1 TO3UNUTMCA NpemMa MeceLy NpuvjaBrbu-
Bawa, beorpag, 2013-2023. rognHe
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Chart 6. Cumulative incidence and number of reported
streptococcal tonsillitis cases by municipality, in the 2013—
2023 period, City of Belgrade
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In the 2013-2023 period, the highest number of scarlet
fever cases in Belgrade was registered in the period Jan-
uary-May (2942 - 53.4%) and November-December (1302
- 23.6%), and the lowest number was recorded in the peri-
od July-September (490 - 8.9%). Streptococcal pharyngitis
is reported uniformly throughout the year, and the high-
est number of cases was recorded in November (3339 -
10.1%), and the lowest number of cases was registered in
August (2137 - 6.4%). The highest number of streptococcal
tonsillitis cases was reported in December (3066 - 9.9%)
and June (3007 - 9.7%), and the lowest number of these
cases was registered in August (1660 - 5.3%) (Graph 7).

Chart 7. Number of scarlet fever and streptococcal phar-
yngitis and tosilitis cases according to the month of report-
ing, Belgrade, 2013-2023
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Mukpoburonowka nabopatopuja '3J3 beorpag je y no-
cmartpaHoM nepvogy npernegana 537.730 y3opaka 6puca
rywe v Hoca, u3 kojux je y 36.773 cny4aja (6,84%) nsono-
BaH OeTa xemonutunyku ctpentokok rpyne A (BXC rp. A).
Bpoj npernenaHux y3opaka je 6uo y 6narom nagy og 2013.
no 2019. roanHe, kao n 6poj usonata BXC rp. A, ga 6u
y nepuogy naHgeMuje AoLWo Ao Harnor naga kako 6poja
npernegaHux ysopaka tako u 6poja 1 npoueHTa nosmTme-
H1x Hanasa Ha BXC rp. A. Og 2022. rognHe gonasu Ao
nocreneHor nosehana 6poja ysopaka (Ha oko 55-60% pa-
HMjux BpegHocTn), Aa ou Tokom 2023. rogmHe yKynaH 6poj
aHanuanpaHux ysopaka 6vo Hajsehy TOkOM nocmaTpaHmnx
jemaHaect rogmnHa. Tokom 2022. roguHe je permctpoBaHo
Harno nosehare npoLeHTa No3MTuBHUX Hanasa (7,1%), a
onaru nag je 3abenexeH y 2023. roguHn (6,3%) (rpadm-
KoH 8). Pasnor 3a oBakBy crnuky je moryhe Beha ynyheHocT
rpahaHa Ha npvBaTHe MUKpobuonoLlke naboparopuje Ha-
KOH naHaemuje.

MpachmkoH 8. bpoj aHanuaupaHux Gpucesa rylle u Hoca,
©poj 1 npoueHaT usonata 6eTa XeMONUTUYKOr CTPENTOKOKA,
nabopaTtopuja Npagckor 3aBoaa 3a jaBHO 3apaBrbe beorpag,
no roguHama y nepuogy og 2013. go 2023. rognHe

In the analysed period, a total of 537,730 throat and nose
swab samples were examined in the microbiological labo-
ratory of the Institute of Public Health of Belgrade (GZJZ),
from which group A beta-haemolytic streptococci (group A
BHS) were isolated in 36,773 cases (6.84%). The num-
ber of examined samples decreased slightly from 2013 to
2019, as did the number of group A BHS isolates, and dur-
ing the period of the pandemic there was a sudden drop
in both the number of examined samples and the number
and percentage of group A BHS positive findings. Since
2022, there has been a gradual increase in the number of
samples (to about 55-60% of the previous values), and in
2023, the total number of analysed samples was the high-
est during the examined period of eleven years. A sharp
increase in the percentage of positive findings (7.1%) was
registered in 2022, while a slight decrease (6.3%) was re-
corded in 2023 (Chart 8). The reason for this situation may
be found in a greater number of citizens being tested by
private microbiological laboratories after the pandemic.

Chart 8. Number of analysed throat and nose swabs, num-
ber and percentage of beta-haemolytic streptococcus iso-
lates, by years in the period from 2013 to 2023, performed by
the laboratory of the City Institute for Public Health Belgrade
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Y nepuoay 2013-2023. roguHe y beorpagy je ykynHo npu-
jaBreeHo 137 enuaemuja wwapnaxa U CTPenToKOKHor ha-
PUHIUTKCA, Y KojuMa je ykynHo oboneno 1087 ocoba. Oko
TPU YETBPTVMHE MpUjaBIbEHUX enuaemuja y3pOKOBaHMX
CTPENTOKOKOM Cy YMHWME yapYy>XeHe enuaemuje wapraxa
N CTpenTokokHOr dhapuHrutuca (74,5%), Aok je yyewnhe
envgemMuja CTPENTOKOKHOT hapuHrnTuca naHocmno 25,5%.
Hajsehn 6poj enngemuja 1 obonenux je pernctpoBaH y
2023. roguHun (43 enupgemunje — 31,4%, 398 obonenux —
36,6%) ny 2022. rognHu (39 enngemuja — 28,5%, 436 ob6o-

In the 2013-2023 period, a total of 137 scarlet fever and
streptococcal pharyngitis outbreaks were reported in Bel-
grade, including a total of 1087 cases. About three quar-
ters of the reported outbreaks caused by streptococci were
combined outbreaks of scarlet fever and streptococcal
pharyngitis (74.5%), while the share of streptococcal phar-
yngitis outbreaks was 25.5%. The highest numbers of out-
breaks and cases were registered in 2023 (43 outbreaks
- 31.4%, 398 cases - 36.6%) and in 2022 (39 outbreaks
- 28.5%, 436 cases - 40.1%). The average attack rate of
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nenux — 40,1%). lNpoceyHa cTona jaBrbawa Lapraxa 1
CTPENTOKOKHOT hapuHrmtuca je nsHocuna 15,6%, a y enu-
AemMujama cTpenTokokHor papuHrutmca 44,0% (tTabena 1).
Ceux 137 envaemMuja wapnaxa u CTPENTOKOKHOr hapuHru-
THCa Cy perncTpoBaHe y NpeaLKoriCKMM ycTaHoBama.

Tabena 1. bpoj enngemuja, 6poj ekcnoHnpaHux n oborne-
nX y envaeMuvjama Lwapnaxa v CTPENTOKOKHOr papuHIm-
Tuca u cTona jaBrbawa, beorpaa, 2013-2023. rognHe

scarlet fever and streptococcal pharyngitis was 15.6%, and
for the outbreaks of streptococcal pharyngitis it was 44.0%
(Table 1). All 137 outbreaks of scarlet fever and streptococ-
cal pharyngitis were registered in preschool institutions.

Table 1. Number of outbreaks, number of exposed and in-
fected patients in scarlet fever and streptococcal pharyngi-
tis outbreaks and attack rates, Belgrade, 2013-2023

Scarlatina v pharingitis streptococcica

Scarlatina and pharingitis streptococcica

Bpoj o6onenunx
Number of infected patients

Crtona jaBrbamwa (%)
Attack rate (%)

16 2,8

16 5,2

33 12,5
18 10,8
49 74

6 47

36 5,7

4 6,1

1 24
248 35,5
282 30,0
719 15,6

Pharingitis streptococcica

FoauHe
Year Bpoj enngemunja Bpoj ekcnoHupaHunx
Number of outbreaks Number of exposed patients
2013 5 546
2014 5 291
2015 6 289
2016 5 185
2017 12 652
2018 2 127
2019 10 699
2020 1 66
2021 2 50
2022 22 688
2023 32 974
ML 102 4567
FoauHe
Year Bpoj ennpgemuja Bpoj ekcnoHMpaHux
Number of outbreaks Number of exposed patients
2013 0 0
2014 0 0
2015 0 0
2016 0 0
2017 0 0
2018 1 38
2019 2 60
2020 0 0
2021 4 123
2022 17 503
2023 11 271
ML 35 995
Ouckycuja

CTpenToKOKHe MHMeKUmje ropter pecnmpaTopHor TpakTa
W Wapnax YMHe 3HavajaH 4eo MHAEKTUBHE naTonoruje Ha
noapyyjy Npaga beorpaga. Y gedvjem y3pacty ce jaBrbajy
YeCTO M 'y enNMaeMmnjckomM oBMKMKy y KONEKTMBMMA, Hapoun-
TO koA npedwkonaua. MocToju anckpenaHua y 6pojy npu-
jaBrbeHNX 1 Opojy nabopaTtopujckun noTBpheHnx cnydaje-
Ba, HAPOYMTO Kafa ce uma y Buay Aa nocrtoju y oapeheHoj

Bpoj o6onenunx
Number of infected patients

CTtona jaBrbamwa (%)
Attack rate (%)

7,9
13,3

53 41,9
36,7
44,0

44,0

Discussion

Streptococcal upper respiratory tract infections and scarlet
fever account for a significant part of the infectious disease
pathology in the territory of the City of Belgrade. In child-
hood, they often occur in an outbreak form in collective
settings, especially among pre-schoolers. There is a dis-
crepancy in the number of reported cases and the number
of laboratory-confirmed ones, especially when a certain
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mMepw 1 cybpeructpaumja. Og 65.516 npujaBreeHnx cnyya-
jeBa, y mukpobuornowkoj nabopartopuju '3J3 Beorpag je
notepheHo 54,9% (35.957), a octane cy unu notepheHe
y OpYyruM Mukpobuornolwkmm naboparopujama (y jaBHOj u
NPMBAaTHOj CBOjWHW), NN CY AMjarHOCTMKOBAHE Ha OCHOBY
KINVHWYKOr Hanasa 1 eBeHTyarnHe enuaeMyornoLlke nose-
3aHOCTW.

lMpema nogauuma ns gpyrux semarsa, MHuUMaeHumja ctpen-
TOKOKHMUX MHeKkuuja je buna ctabunHa TOKOM BpemeHa
y nepvogy npe naHgemuvje kosuga 19, kaga je gowro je
0o naga yvyectanoctn. MehyTtum, HakoH nonywtaka npe-
BEHTMBHUX Mepa, npumeheH je 3HadajaH NOHOBHM ropacT
OBUX UHeKLMja wnpom ceeta. Mako je npeu nyT npeno-
3HaT y Benukoj Bputanuju [6], nopacT uHdekuunja ctpen-
TOKOKOM rpyne A ce caga npujaerbyje y pyrum semr.ama
y EBponckom pernoHy (Upcka, ®paHuycka, XonaHguja u
®duHcka) [7], UTanuju [8] n y CjeaureHnm Amepuukum Op-
*aBama [9]. 3HaudajaH nopacT npujaBrbMBaka Lapnaxa u
WHBa3UBHMX CTPENTOKOKHUX MHdekunja kpajem 2022. ro-
avHe, nocebHo kop aeue mnahe og 10 roguHa, n3assao
je 3abpunHyYTOCT 360r BUCOKE UHLMAEHLMjE NHBA3NBHUX UH-
dekumja n cmpTHOCTU Mehy aeuom [10].

BepoBaTHO je Aa jegaH 6poj CTPENTOKOKHMX MHdeKunja
nporasv HeAWjarHOCTUKOBaH, He fnedve ce Ha ogroBapajyhu
Ha4uH, Te ce Tako cTBapa MOryhHOCT 3a HacTaHak paHuXx
W KacHMX KOMMNMuKauuja v ceksena (MOCTCTPENTOKOKHU
rmomepyrnoHedpuTnC, eHgoKapauTuc, peymaToumgHu ap-
TPUTUC), KAO MU Oa ce MHOre pecnupatopHe WHdeKLmje
n3asBaHe OpPYrMMm y3pouvHuUMMa Knacudukyjy Kao cTpen-
TOKOKHE LUTO BOAM Y HepauuoHanHy npuMMeHy aHTMOuno-
Tuka. HepaumnoHanHa ynotpeba aHTMbMoTHKa je jedaH of
rnaBHUX dpakTopa Koju oBoAKM A0 noBehaka yYyecTanoctu
cojeBa bakTepuja pe3sUCTEHTHUX Ha aHTUMUKPOOHE neKo-
Be. Buwe op 13 enngemuja rogmiirse, ca NpoceyHo cen-
Mopo obornere gele no enuaemMmnju ce perncTpyje y aedjum
KonekTuBuma Ha nogpyudjy beorpaga. NuoreHn cTpenTokok
je YecCT y3poyHUK U UHMeKumja y Be3n ca 30paBCTBEHOM
3aWTUTOM (BONHMYKMX MHGEeKUMja), WTo noBehasa jaBHO-
30paBCTBEHM 3Ha4aj oBor y3poyHuka [11]. OBe nHdekumje
ce He Hanase Ha Cnucky 3apasHux 6onecTu nog Hag30poM
y EBponckoj yHuju n EBponckoj ekoHoMckoj obnactu [12].

3akrby4ak

W nopepn Tora WTO ce OBe MH(eKkunje He Hanase Ha cnu-
CKy 3apasHux 6onectu nog Hag3opoMm y EBponckoj yHujm
n EBponckoj ekoHoMckoj obnactu, umajyhu y Buagy Haee-
[eHO, onpaBAaHo je pa3aMOTPUTKM yCrioCcTaBibake Haasopa
Hag uHdekunjama nsassaHuM S. pyogenes n To YKIby4y-
jyhn:

extent of under-registration is also taken into account. Out
of 65,516 reported cases, 54.9% (35,957) were confirmed
in the Belgrade GZJZ microbiological laboratory, and the
remaining cases were either confirmed in other microbio-
logical laboratories (public or private), or they were diag-
nosed on the basis of clinical findings or possible epidemi-
ological links.

According to data from other countries, the incidence of
streptococcal infections was stable over time in the peri-
od before the Covid-19 pandemic, when there was a de-
crease in incidence. However, after the relaxation of pre-
vention and control measures, a significant resurgence of
these infections has been observed worldwide. Although
first recognized in the United Kingdom [6], an increase in
group A streptococcal infection is now being reported in
other countries in the European region (Ireland, France,
the Netherlands and Finland) [7], Italy [8] as well as in the
United States [9]. A significant increase in the reporting of
scarlet fever and invasive streptococcal infections in late
2022, especially in children under 10 years of age, has
raised concerns about the high incidence of invasive infec-
tions and mortality among children [10].

It is likely that a number of streptococcal infections go un-
diagnosed, or without adequate treatment, thus creating
the possibility for early and late complications and seque-
lae (post streptococcal glomerulonephritis, endocarditis,
rheumatoid arthritis). Also, many respiratory infections
caused by other pathogens are classified as streptococcal
infections, which leads to the irrational use of antibiotics.
Irrational use of antibiotics is one of the main factors re-
sulting in an increase in the incidence of strains of bacteria
resistant to antimicrobial drugs. More than 13 outbreaks
per year, with an average of seven infected children per
outbreak, are registered in children's collectives in the ter-
ritory of Belgrade. Streptococcus pyogenes is a frequent
cause of healthcare-related infections (hospital infections),
which increases the public health importance of this caus-
ative agent [11]. These infections are not included in the list
of infectious diseases under surveillance in the European
Union and the European Economic Area [12].

Conclusion

Despite the fact that these infections are not included in the
list of infectious diseases under surveillance in the Euro-
pean Union and the European Economic Area, and taking
into account the above, it is justified to consider the estab-
lishment of surveillance system for infections caused by S.

pyogenes, including:
* mandatory laboratory reporting of S. pyogenes iso-
lates from throat and nasal swab samples in children
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obaBe3Hy nabopaTopujcky npwujaBy usonata S.
pyogenes 13 ysopaka OpuceBa rywe u Hoca Kop
fOeue y3pacTa o 15 roguHa (kputepujymu 3a npuja-
BSbMBaH-€: M30MaT, y30pak, y3pacT)

obaBe3Hy nabopaTopujcky npujaBy w3onata S.
pyogenes u3 ysopaka KpBu U NuKBOpa nauumjeHara,
6e3 ob3upa Ha y3pacT (KpuTepujymn 3a npujaBrbu-
Bakbe: U30Mar, y3opak)

ob6aBe3Hy npujaBy (nojeaMHa4YHOM MpujaBoM cryyaja
3apasHe 6onectn) naboparopujckm norepheHux wu/
UnyM ennaeM1onoLLKN MOBE3aHNX criydajeBa TOH3W-
nuTnca, TOH3MNodapuHrMTUCa WNM Lapnaxa Kop
Aeue y NpegLKoncKMM KonekTruBuma nnu Kog geue
y CMelTajy y ycTaHoBama 3a geuy 6e3 poauters-
CKOI CTapaka WUnu ycTaHoBama 3a CMeLlTaj geue ca
MeHTanHum oboreerwnma, of cTpaHe opguHupajyher
nekapa (kputepuvjymn 3a npujasrbmBane: MKB guja-
rHo3a J02 vunun JO3 nnn A38, y3pacT, KOnekTuB)
npuvjasy enngemuja 3apasHe 6onectu y3pokosaHe S.
pyogenes of, CTpaHe TepUTOpujanHO Haa1eXHOr UH-
CTUTYTa UnNv 3aBofa 3a jaBHO 34paBibe (KpUTepujym
3a npuvjaerbuBame: UCMyweHa geduHuumja ennge-
Muje 3apasHe bonectn).
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