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Letter to the editors / List do redakcji

https://doi.org/10.32394/pe/225398

Krzysztof Grzesik

LIST DO REDAKCJI:
DAROWIZNA WHO W POSTACI RTG Z AI DO DIAGNOSTYKI GRUZLICY
Z KOMENTARZEM MALOPOLSKIEGO PANSTWOWEGO WOJEWODZKIEGO
INSPEKTORA SANITARNEGO

Matopolski Szpital Chorob Pluc i Rehabilitacji im. Edmunda Wojtyty

Szanowna Redakcjo,

Pojawienie ~ si¢  nowoczesnych  technologii
z wykorzystaniem sztucznej inteligencji pozwala na
zmniejszenie ryzyka, z jakim wigze si¢ wykonanie
zdje¢ aparatem RTG bez oston. Uzasadniona jest
rowniez analiza ryzyka napromienienia podczas
pracy takiego aparatu versus ryzyko zakazenia osob
postronnych przez chorego pratkujacego w sytuacji,
gdy lekarz podejrzewajac o pratkowanie kieruje taka
osobe do diagnostyki. Osoba ta, zanim uzyska termin
dostepu do specjalisty, ale tez na przyklad w trakcie
podrézy do miejsca diagnostyki, przekazuje pratki
gruzlicy znacznej liczbie 0séb stanowigc zagrozenia
dla zdrowia publicznego. O ile mozliwe jest z punktu
widzenia organizacyjnego 1 finansowego zapewnienie
mozliwoséci wykonania zdjecia RTG w miejscu pobytu
osoby, u ktorej lekarz podejrzewa, iz jest osoba
pratkujaca, nalezy zastosowa¢ witasnie taka procedure
badania RTG. Wykorzystanie osiaggni¢¢ XXI wieku
ograniczy w znaczacy sposob $wiadome zakazanie
spoteczenstwa pratkiem gruzlicy.

Powodem przedstawienia niniejszego listu jest
oczekiwanie, by pracownik Wojewoddzkiej Stacji
Sanitarno-Epidemiologicznej, rozpatrujacy wniosek
0 udzielenie zgody na korzystanie z aparatu RTG
o0 bardzo niskich parametrach ekspozycji, podjat analize
ryzyka narazenia na napromieniowanie postronnych
0sOb w czasie wykonywania zdjg¢ RTG za pomoca
urzadzenia, jakie otrzymaliSmy w czerwcu 2024 roku
z donacji WHO.

Jest to urzadzenie przenosne, o ogdlnej wadze okoto
10 kg, wyposazone 1 wspOlpracujace z algorytmem
sztucznej inteligencji, dzigki czemu w bardzo krotkim
czasie dowiadujemy si¢, czy wykonane zdjgcie zawiera
symptomy gruzlicy. Aparaty te skutecznie realizujg
badania skriningowe w Ukrainie. Z informacji
uzyskanych w trakcie X Zjazdu Diagnozujacych
i Leczacych Gruzlicg w Krakowie w dniu 12 grudnia
2025 roku oraz biezacych informacji ze strony: https:/
www.facebook.com/ianaterleieva.ianaterleieva  lany
Terleyewej, za pomocg tego typu aparatéw wykonano
ok. 27 tysigcy zdje¢ ze skutecznoscia ponad 90%.

Wykonane zdj¢cia nie wymagaly stosowania zadnych
oston. Dopuszczenie do pracy w/w aparatu bardzo
wspomoze zainicjowany przez Polske i Uzbekistan
okres skrocenia eradykacji gruzlicy do roku 2030.

Z pomiaréw wykonanych przez GL CENTER SP.
Z 0.0. wynika, iz przedmiotowy aparat w pasie 3 m od
zrodla promieniowania nie generuje juz promieniowania
niebezpiecznego dla cztowieka.

Od lipca 2024 staramy si¢ uzyska¢ zgode na
jego uzytkowanie, ale obecna interpretacja zaklada,
iz przeciwskazaniem ze wzgledow medycznych,
czyli mozliwym skutkiem negatywnym, moze
by¢ napromieniowanie osoby postronnej w czasie
wykonywania zdjecia, tj. 2,5 milisekundy, ktora
w wyniku w/w zdarzenia bedzie chorowacé i by¢ moze
umrze. Podkre$lmy, ze polskie przepisy, bazujace na
normach zroku 1987, moga by¢ zupetnie niedostosowane
do realiow XXI wieku, w szczegolnosci diagnostyki
z uwzglednieniem dziatania sztucznej inteligencii.
Normy te (w zakresie RTG ptuc — gruzlica) byly
konsekwencja doswiadczen z lat powojennych, gdy
zdjecia byly wykonywane masowo, czgsto z uzyciem
przejezdnych rentgenobuséw. Jako ostony stosowano
otow. Natomiast w miare uplywu czasu urzadzenia
stawaly si¢ coraz bardziej wydajne i coraz mniej
niebezpieczne dla o0sob postronnych. Przykladowo,
dzialajacy do marca 2018 r. analogowy aparat RTG
w pracowni do wykonania zdjgcia celem diagnostyki
gruzlicy wymagal 125 kV oraz max 400 mAs.
Wymieniony zostat w 2018 r. na aparat cyfrowy, ktory
wymagajuz 120kV do wykonania tej samej diagnostyki,
dobierajac automatycznie stosowny, przeanalizowany
algorytmem informatycznym czas naswietlania —
optymalny dla konkretnego pacjenta. Natomiast aparat
RTG z taczem Al wymaga zaledwie 90 kV, max 2,5
mAs. Tymczasem interpretacja przytoczonego zapisu
zaklada uszczerbek na zdrowiu przypadkowej osoby,
ktoéra z nieznanych przyczyn moglaby si¢ znalez¢
w przedmiotowych 2,5 milisekundy pracy RTG
w odleglosci 3 m od Zrédta promieniowania.

Dzigki uprzejmosci WHO oraz Fundacji Edukacji
Spotecznej w dniu 13 grudnia 2025 miatem okazje
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List do redakcji: Darowizna WHO w postaci RTG z Al do diagnostyki gruzlicy

Tabela 1. Zestawienie sporzadzone na podstawie pacjenta wazacego 80 kg

Warto$ci warunkow Aparat analogowy uzywany Aparat RTG cyfrowy Aparat RTG z Al donacja
ekspozycji w szpitalu do marca 2018 Stefanix od 2018 do nadal WHO
kv 125 120 90
mAs do 12 1-1,5 0,5-1,5
max wbudowana wartos¢
mAs na dany aparat RTG 500 400 2,5
uczestniczy¢ w realizacji programu skriningowego spotecznej, migranci, wiezniowie, ukrainscy

wsrod  ukrainskich  migrantéw  zamieszkujacych
jeden osrodek w Polsce. Projekt dotyczyt diagnostyki
HIV/AIDS, WZW oraz gruzlicy. Migranci
mieszkali w dobrych warunkach, ale na niewielkich
przestrzeniach, gdzie transmisja potencjalnych chorob
roznoszonych droga kropelkowg nie posiada zupetnie
barier. Bylem zdziwiony, jak chetnie mieszkancy
(z grupy ryzyka) podejmuja diagnostyke. Bardzo
potrzebuja porad lekarskich. Z badan w zakresie
gruzlicy przeprowadzonych w postaci ankiety
wynikato, iz 8 0sob wymaga dalszej, profesjonalnej
diagnostyki — w tym celu wymagane jest wykonanie
zdjecia RTG. Tym samym konieczny staje si¢ transport
0s0b do osrodkéw diagnostycznych, gdzie mozliwe
jest wykonanie RTG w pracowni. Poniewaz badania
skriningowe przeprowadzane sa przez profesjonalne,
swiadome zagrozen podmioty, poszukiwano transportu
na odcinku Przeworsk — Otwock, by dostarczy¢ troje
dzieci z podejrzeniem gruzlicy wraz z mama do miejsca
wykonania diagnostyki. Drugi transport dotyczyt
bylego ukrainskiego zotnierza do naszego Szpitala
(w woj. malopolskim), za$ w trzecim przypadku — matki
i syna (z wyraznymi objawami gruzlicy, jak kaszel,
goraczka, poty nocne), ktora zerwata kontakt w sprawie
dalszej diagnostyki i nieznane jest miejsce ich pobytu.
Organizatorzy starali si¢ uzyskac bezpieczny transport,
ale mieli ogromne klopoty ujawniajac, ze mozliwe jest,
iz ktora$ z tych osob pratkuje. Uzyskiwali wigc oferty
na bardzo wysokie, kilkutysigeczne kwoty za transport.
W efekcie transport realizuje Matopolski Szpital Chordb
Phuc i Rehabilitacji im. Edmunda Wojtyty, korzystajac
z samochodu wyposazonego w szybe miedzy kierowca
a pasazerami.

Jaka jest rzeczywistos$¢ diagnostyki gruzlicy? Mamy
dwie glowne $ciezki:
1. Chory z SOR lub Izby przyje¢ — oznacza to,

iz w czasie rozwijajacej si¢ choroby, chory,

czesto pratkujacy, nie zostal odpowiednio
i w odpowiednim czasie zdiagnozowany.
W konsekwencji zapewne przekazal pratki

gruzlicy wielu osobom. W wielu przypadkach bez
mozliwosci podjecia jakichkolwiek dziatan wobec
0s6b narazonych. Natomiast, gdyby zastosowano
RTG w obszarze skupisk grup ryzyka (bezdomni
w noclegowniach, pensjonariusze domow opieki
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zotierze, itd.) mozliwe byloby uniknigcie sytuacji

zagrozenia epidemicznego.

2. Chory diagnozowany przez lekarza rodzinnego —
ze skierowaniem jedzie, najcze$ciej transportem
publicznym, do specjalisty pulmonologa. Zanim
uzyska termin Kkonsultacji najczes$ciej uptywa
kilka tygodni, a czasem miesi¢gcy. Ukrainscy
obywatele czgsto nie moga w ogole trafic do
lekarza celem diagnostyki gruzlicy. W drodze do
lekarza rodzinnego, w czasie oczekiwania oraz
w czasie oczekiwania na wizyte u specjalisty
chory przekazuje pratki osobom postronnym.
Cze$¢ z tych osob w ogdle nie ma mozliwosci
korzystania z ustug lekarza. W tym czasie dochodzi
do transmisji pratkbw w miejscach pobytu
i w komunikacji (autobusach, pociggach). Osoba,
zanim trafi do specjalistycznej diagnostyki, nadal
pracuje, korzysta ze miejsc zbiorowych zakupow,
kultury itd. Mimo, iz lekarz rodzinny ma wskazanie
zorganizowa¢ transport dla osob podejrzanych
o pratkowanie, z perspektywy naszego Szpitala
nigdy nie bylo takiego przypadku.

Analizujagc na potrzeby niniejszego artykutu
przypadki chorych na gruzlicg, ktorzy trafili na nasz
oddziat gruzlicy do izolacji i diagnostyki, a przybyli tu
transportem zbiorowym:

a/ 17 osob pratkowalo maksymalnie tj. 3 +

b/ 9 0s6b w zakresie 2 +

¢/ 3 osoby w zakresie 1 +

Obrazowo rzecz ujmujgc, w trakcie wykonywania
zdjecia RTG bez oston za pomocg RTG z Al uzyskanego
z donacji WHO, czysto hipotetycznie mogloby dojs¢ do
przypadkowego napromieniowania pojedynczej osoby,
natomiast rzeczywisty przyklad przedstawia 29 osob
pratkujagcych zanim dotarli do izolacji i diagnostyki,
ktorzy niewatpliwie zakazili kilkadziesigt, a moze
1 wiecej osob. Tym samym, jak z powyzszego wynika,
konieczna jest zmiana interpretacji zapisu okreslajacego
warunki dopuszczenia do uzytkowania urzadzenia RTG.

Zgodnie z zadaniami Inspekcji Sanitarnej nalezy
w sposob szczegblny doktada¢ wszelkich staran, by
w wyniku dziatan rutynowo przyjetych, pozyskiwac
wiedze i mozliwo$¢ dziatan dostosowanych do dynamiki
XXI wieku. W przedstawionych wyzej przypadkach
mozna unikng¢ sytuacji zagrozenia epidemicznego,



Krzysztof Grzesik

narazenia 0sob postronnych na pratki gruzlicy, cz¢sto
lekooporne, a w niektorych przypadkach zupehie
nieuleczalne. Powstaly w tym przypadku dysonans
mozliwosci przypadkowego narazenia osoby postronne;j
na napromieniowanie w czasie ponizej sekundy nalezy
uzna¢ za znacznie mniej ryzykowny medycznie przy
zastosowaniu pelnej ostroznosci organizacyjnej (np.
odgrodzenia pasa narazenia), niz cigglo$¢ narazania
znacznych grup os6b postronnych przez osoby
pratkujace, ktore w sytuacji uzycia RTG z Al w miejscu
pobytu uzyskataby szybka informacjg, czy sg chore na
gruzlicg czy nie.

dr Krzysztof Grzesik
Dyrektor Matopolskiego Szpitala Choréb Ptuc
i Rehabilitacji im. Edmunda Wojtyty

Odpowiedz Matopolskiego Panstwowego
Wojewodzkiego Inspektora Sanitarnego na list przestany
do Przeglqdu Epidemiologicznego — Epidemiological
Review

Odnoszac si¢ krotko do tresci przedmiotowego
listu wskaza¢ nalezy, iz Malopolski Panstwowy
Wojewodzki Inspektor Sanitarny (dalej MPWIS)
jako organ administracji publicznej jest zobowigzany
do dzialania zgodnie z przepisami prawa. Przepisy
te w zakresie regulowanym ustawg Prawo atomowe
i w kontek$cie wydawania zezwolen na uzytkowanie
aparatow rentgenowskich, sa jednoznaczne i nie
pozostawiajg pola do swobodnej interpretacji, czego
wydaje si¢ oczekiwal wnioskodawca. W oparciu o te
przepisy i na warunkach w nich okre$lonych wydane
wiec zostaly zezwolenia na uzytkowanie aparatu FDR
Xair, o ktorym wspomina autor listu.

MPWIS w toku postgpowania o wydanie ww.
zezwolenia, majac na uwadze zatozenia wniosku i jego
zakres, ktory w pierwotnym brzmieniu miat dotyczy¢
prowadzenia dziatalno$ci zwiazanej z narazeniem
na promieniowanie jonizujagce na terenie catego
kraju, konsultowal sprawe zaré6wno z Krajowym
Konsultantem w dziedzinie radiologii i diagnostyki
obrazowej jak 1 Krajowym Centrum Ochrony
Radiologicznej w Ochronie Zdrowia. Oba podmioty
wyrazily opinig, ze aparat moze by¢ uzytkowany, ale na
zasadach wynikajacych z obowigzujacych przepiséw.

W tym miejscu zwroci¢ nalezy uwage na stanowisko
Konsultanta Krajowego, ktory stwierdzil, iz aparat
FDR Xair nie r6zni si¢ w zakresie zasad stosowania
izagrozenia od innych aparatow przytézkowych do zdje¢
stosowanych na terenie naszego kraju, zatem w jego
opinii podobnie zreszta jak tut. Inspektora, obowigzuja
przepisy prawa majace na celu ochrone radiologiczna
pracownikow, pacjentéw oraz osob z ogotu ludnosci.

Na marginesie, w konteks$cie stwierdzenia, ze polskie
przepisy bazujg na normach z roku 1987, sprostowac
nalezy, iz s3 one m.in. wdrozeniem dyrektywy Rady
2013/59/Euratom z dnia 5 grudnia 2013 r. ustanawiajaca
podstawowe normy bezpieczenstwa w celu ochrony
przed zagrozeniami wynikajacymi z narazenia na
dziatanie promieniowania jonizujacego.

Majac wiec na wzgledzie wspomniane zasady
bezpiecznej pracy =z aparatami rtg, stosowanie
jezdnego lub przenosnego urzadzenia radiologicznego
ogranicza si¢ w przepisach wylacznie do przypadkdw,
gdy przybycie pacjenta do stacjonarnego aparatu
rentgenowskiego jest przeciwskazane ze wzgledow
medycznych. Potwierdzil to w swojej korespondencji
zardwno Konsultant Krajowy jak i Krajowe Centrum
Ochrony Radiologicznej i taki warunek w swoich
zezwoleniach MPWIS sformutowat.

Oczywiscie, zagrozenia epidemiologiczne jak
gruzlica, moze i powinno by¢ brane pod uwage
jako czynnik dopuszczajacy tego typu urzadzenia
do stosowania, czego nikt nie kwestionuje, jednak
jednoczes$nie nalezy mie¢ na uwadze reguly
ochrony radiologicznej, w tym, ze wykonanie danej
procedury powinno by¢ oceniane w konkretnym,
indywidualnym przypadku przez personel medyczny
jednostki ochrony zdrowia, majac na uwadze
wskazania medyczne. Wynika to z powszechnie
obowigzujacej zasady, iz prowadzacy dziatalno$¢
zwigzang z rentgenodiagnostyka jest zobowigzany do
ograniczenia narazenia na promieniowanie jonizujace —
jako czynnika rakotworczego i mutagennego — celem
zapewnienia bezpieczenstwa pacjentow, pracownikoéw
i 0sob postronnych, tak aby liczba narazonych osob
byta jak najmniejsza, a otrzymywane przez nich dawki
promieniowania jonizujacego byty mozliwie mate.
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ABSTRACT

BACKGROUND. The dengue virus belongs to the genus Flavivirus in the Flaviviridae family and is
transmitted mainly by Aedes aegypti mosquitoes. It is a single-stranded positive-sense RNA virus existing as
four serotypes (DEN-1-4). Hematological abnormalities are among characteristic laboratory findings in dengue.
Thrombocytopenia and leukopenia are considered markers of dengue pathophysiology, reflecting bone marrow
suppression.

OBJECTIVE. The aim of the study was the assessment of clinical profile, complete blood count and biochemical
parameters, with particular emphasis on platelet indices, in patients hospitalized for dengue fever. The secondary
aim was to evaluate laboratory risk factors for developing thrombocytopenia <100 G/1 during hospitalization.
MATERIAL AND METHODS. We analyzed medical records of patients with confirmed dengue who were
hospitalized between 2016 and 2024. Inclusion criteria contain: age >18 years old and positive dengue NSI
antigen test on admission. The presence of dengue IgM antibodies was not required. Exclusion criteria contain:
any chronic diseases, confirmed viral, bacterial and parasitic co-infections. Group differences were assessed
using the Student’s t-test, and correlations were evaluated using the Pearson coefficient.

RESULTS. We included clinical data of n=27 patients, female/male n=18/9 with the mean age of 37.6%10.1
years. All patients had dengue NSI antigen and n=8/27 (29.6%) had detectable IgM anti-dengue antibodies. The
mean duration of hospitalization was 6.04 days. The lowest mean platelet count (108.06 G/L) was observed on
the third day of hospitalization. In the analyzed cohort, the most common CBC abnormalities were observed
in WBC and NEU ( 100% of patients), PCT (92.6%), and PLT (63%). Baseline plateletcrit was the only platelet
parameter significantly negatively correlated with thrombocytopenia <100 G/L. Baseline AST was the only
parameter positively correlated with thrombocytopenia <100 G/L.

CONCLUSIONS. Thrombocytopenia and leukopenia were observed in the majority of patients hospitalized
for dengue. Baseline aspartate aminotransferase AST and plateletcrit were the only laboratory parameters
associated with the development of more pronounced thrombocytopenia.

Keywords: thrombocytopenia, dengue fever, platelet indices, non-severe dengue, leukopenia
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STRESZCZENIE

WSTEP. Wirus dengi nalezy do rodzaju Flavivirus w rodzinie Flaviviridae i jest przenoszony gtéwnie przez
komary z gatunku Aedes aegypti. Jest wirusem z jednoniciowym RNA o dodatniej polarnosci, wystgpujacym
w czterech serotypach (DEN-1-4). Charakterystycznym elementem obrazu laboratoryjnego w przebiegu dengi
sg zaburzenia hematologiczne. Trombocytopenia oraz leukopenia uznawane sa za markery patofizjologii zaka-
zenia i odzwierciedlajg przejsciowa supresj¢ szpiku kostnego.

CEL. Celem badania byla ocena objawdw oraz parametréw morfologii krwi i badan biochemicznych, ze szcze-
golnym uwzglednieniem wskaznikow ptytkowych, u pacjentow hospitalizowanych z powodu dengi. Drugorze-
dowym celem byta identyfikacja laboratoryjnych czynnikéw ryzyka rozwoju trombocytopenii <100 G/1 w trak-
cie hospitalizacji.

MATERIAL I METODY. Retrospektywnie przeanalizowano dokumentacje medyczng pacjentdéw z potwier-
dzonym zakazeniem wirusem dengi, hospitalizowanych w latach 2016-2024. Do badania wlgczano osoby >18.
roku zycia z dodatnim wynikiem testu antygenu NS1 przy przyjeciu. Obecno$¢ przeciwciat IgM nie stanowita
kryterium wlaczenia. Z badania wykluczono pacjentéw z chorobami przewleklymi oraz potwierdzonymi ko-
infekcjami wirusowymi, bakteryjnymi lub pasozytniczymi. Analiz¢ réznic mi¢dzy grupami przeprowadzono
z uzyciem testu t-Studenta, a zaleznos$ci oceniano na podstawie wspotczynnika korelacji Pearsona.

WYNIKI. Analizg objeto 27 pacjentow (18 kobiet i 9 megzczyzn) w wieku 37,6 & 10,1 lat. U wszystkich chorych
wykryto antygen NSI, natomiast u 29,6% obecne byly przeciwciata IgM przeciwko wirusowi dengi. Sredni czas
hospitalizacji wynosit 6,04 dnia. Najnizsza $rednia liczbe ptytek krwi (108,06 G/I) odnotowano w trzeciej dobie
pobytu w szpitalu. W badanej grupie najczesciej obserwowanymi odchyleniami w morfologii byly leukopenia
i neutropenia (100% pacjentéw), obnizony ptytkokryt (92,6%) oraz trombocytopenia (63%). Wyj$ciowa wartos$¢
ptytkokrytu byta jedynym parametrem ptytkowym istotnie ujemnie skorelowanym z rozwojem trombocytope-
nii <100 G/1. Z kolei wyjsciowa aktywno$¢ aminotransferazy asparaginianowej (AST) byta jedynym parame-
trem dodatnio zwigzanym z wystgpieniem nasilonej trombocytopenii.

WNIOSKI. Trombocytopenia i leukopenia byly obserwowane u wigkszo$ci pacjentow hospitalizowanych z po-
wodu dengi. Wyjsciowa aktywno$¢ AST oraz warto$¢ ptytkokrytu byty jedynymi parametrami laboratoryjny-
mi zwigzanymi z rozwojem bardziej nasilonej trombocytopenii.

Stowa kluczowe: trombocytopenia, leukopenia, denga, denga o tagodnym przebiegu, wskazniki plytkowe

INTRODUCTION WSTEP

The global incidence of dengue has increased
substantially in recent decades, with more than 14
million confirmed cases reported in 2024 and over
10 000 dengue-associated deaths. The most affected
regions were the Americas with over 12 million
registered cases and 7 000 deaths, which is a major
increase comparing to previous years (1).

Dengue also remains highly prevalent in Asia,
where recurrent epidemics contribute to a substantial
disease burden. In 2024, Asian countries reported
nearly 900,000 cases and more than 1,000 deaths
(1). Importantly, this region is the leading source
of imported dengue cases in Europe, accounting
for approximately two-thirds of all such cases, with
most infections linked to recent travel in Southeast
Asia (2).

The rising number of infections worldwide may
be driven by increased international travel and the
accelerating effects of climate change. In Europe,
these factors coincide with the first sustained reports
of autochthonous transmission, with locally acquired

W ostatnich dekadach globalna zapadalnos$¢ na
denge istotnie wzrosta — w 2024 roku odnotowa-
no ponad 14 milionow potwierdzonych przypadkow
oraz ponad 10 000 zgonéw zwigzanych z ta choro-
ba. Najbardziej dotknietym regionem byly Ameryki,
gdzie zarejestrowano ponad 12 milionéw przypadkow
1 7000 zgonow, co stanowi znaczny wzrost w porow-
naniu z wezesniejszymi latami (1).

Denga pozostaje rowniez wysoce rozpowszechnio-
na w Azji, gdzie nawracajgce epidemie przyczyniajg
si¢ do istotnego obcigzenia chorobg. W 2024 roku za-
rejestrowano tam niemal 900 000 przypadkéw dengi
oraz ponad 1000 zgondéw z jej powodu (1). Co istotne,
region ten pozostaje gtdéwnym zrodlem przypadkow
dengi zawlekanej do Europy, odpowiadajac za okoto
dwie trzecie wszystkich takich zakazen; wigkszos¢
z nich dotyczy o0sob, ktére niedawno podrozowaty do
Azji Potudniowo-Wschodniej (2).

Wzrost liczby zakazen na §wiecie moze by¢ nastep-
stwem coraz czgstszych podrdzy migdzynarodowych
oraz postepujacych zmian klimatycznych. W Europie
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cases documented in 2024 in France, Italy, and Spain
3.4).

Although Poland has not documented local
transmission to date, the number of imported infections
is steadily rising. In 2023 there were reported n=70
cases of dengue, and in 2024 the number reached n=126,
all in returning travelers (5,6). As the epidemiological
situation evolves, understanding the clinical and
laboratory profile of imported dengue cases becomes
increasingly relevant for clinicians.

The dengue virus belongs to the genus Flavivirus
in the Flaviviridae family and is usually spread by
mosquitoes of the genus Aedes aegypti. Although
these mosquitoes are endemic to tropical regions,
climatic changes have facilitated their spread into
southern Europe (3,7,8). The virus is a single stranded
positive sense RNA virus that exists as 4 different
serotypes (DEN-1, DEN-2, DEN-3, and DEN-4)
(7). Infection with one serotype provides long-term
immunity against the same serotype but only short-
term cross-protection, after which secondary infection
with a different serotype significantly increases the
risk of severe disease (7,9).

Most infections are asymptomatic or result in mild
febrile illness, but 2-5% of cases progress to severe
dengue, characterized by shock, severe bleeding, or
organ impairment. The critical phase often begins
after fever resolution and may be preceded by warning
signs such as abdominal pain, persistent vomiting,
mucosal bleeding, fluid accumulation, hepatomegaly,
and rising hematocrit with a rapid decline in platelet
count (7).

Hematological abnormalities are among the
most characteristic laboratory findings in dengue.
Thrombocytopenia and leukopenia are considered key
markers of dengue pathophysiology, reflecting both
bone marrow suppression and increased peripheral
destruction of blood cells (10,11). Lately, increasing
attention has been given to platelet indices as potential
markers of disease activity and severity. Studies have
shown that mean platelet volume (MPV) is typically
elevated in dengue due to the compensatory release of
larger, immature platelets, while platelet distribution
width (PDW) rises in more severe cases, indicating
greater variability in platelet size. Platelet large
cell ratio (P-LCR) increases early in the course of
thrombocytopenia and may help predict significant
platelet decline, whereas plateletcrit (PCT) consistently
decreases, correlating with the risk of hemorrhagic
manifestations (10,12). Together, these indices may
support risk stratification and clinical decision-making
throughout the course of dengue infection.

There is no specific treatment for dengue, but
the timely diagnosis of dengue cases, identification
of warning signs for severe dengue, and appropriate
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zjawiska te zbiegajg si¢ z pierwszymi doniesieniami
o lokalnej transmisji wirusa; w 2024 roku przypad-
ki takiej transmisji udokumentowano we Francji, we
Wtoszech i w Hiszpanii (3,4).

Cho¢ w Polsce dotychczas nie stwierdzono lokalne;j
transmisji, liczba zakazen importowanych systema-
tycznie wzrasta. W 2023 roku zgtoszono 70 przypad-
kow dengi, a w 2024 roku liczba ta wzrosta do 126;
wszystkie przypadki dotyczyty oséb powracajacych
z podrozy (5,6). W obliczu zmieniajgcej si¢ sytuacji
epidemiologicznej znajomo$¢ charakterystycznych
objawow oraz odchylen w badaniach laboratoryjnych
u pacjentow z denga zawlekang nabiera coraz wigksze-
go znaczenia dla klinicystow.

Wirus dengi nalezy do rodzaju Flavivirus w ro-
dzinie Flaviviridae i jest zwykle przenoszony przez
komary z rodzaju Aedes aegypti. Cho¢ komary te wy-
stepuja endemicznie w regionach tropikalnych, zmia-
ny klimatyczne sprzyjaja ich rozprzestrzenianiu si¢ na
obszar potudniowej Europy (3,7,8). Wirus dengi nale-
zy do jednoniciowych wirusow RNA o dodatniej po-
larnos$ci 1 wystgpuje w czterech serotypach: DENV-1,
DENV-2, DENV-3 i DENV-4 (7). Zakazenie jednym
z nich zapewnia dtugotrwatg odpornos¢ wobec tego
samego serotypu, ale jedynie krotkotrwala ochrone
krzyzowa; po jej wygasnigciu wtorne zakazenie in-
nym serotypem istotnie zwigksza ryzyko cigzkiego
przebiegu choroby (7.,9).

Wickszo$¢ zakazen przebiega bezobjawowo lub
pod postacig tagodnej choroby goraczkowej, jednak
u 2-5% chorych dochodzi do rozwoju cigzkiej posta-
ci dengi ze wstrzasem, cigzkimi krwawieniami lub
uszkodzeniem narzadowym. Faza krytyczna rozpo-
czyna si¢ zazwyczaj po ustapieniu goraczki i moze
by¢ poprzedzona objawami alarmowymi, takimi jak
bol brzucha, uporczywe wymioty, krwawienie z bton
Sluzowych, gromadzenie si¢ plynu w jamach ciata,
hepatomegalia oraz wzrost hematokrytu z szybkim
spadkiem liczby ptytek krwi (7).

Nieprawidtowosci hematologiczne naleza do naj-
bardziej charakterystycznych odchylen laboratoryj-
nych w przebiegu dengi. Matoptytkowos¢ i leukope-
nia s3 uznawane za charakterystyczne wyktadniki
patofizjologii dengi, odzwierciedlajac zarowno su-
presje szpiku kostnego, jak i zwickszone obwodowe
niszczenie komoérek krwi (10,11). W ostatnim czasie
coraz wigkszg uwage zwraca si¢ na wskazniki ptytko-
we jako potencjalne markery aktywnosci i ciezko$ci
choroby. Wykazano, ze $rednia objetos¢ ptytki krwi
(MPV) jest zazwyczaj podwyzszona w przebiegu den-
gi na skutek kompensacyjnego uwalniania wigkszych,
niedojrzatych form, a wskaznik anizocytozy (PDW)
wzrasta w ci¢zszych przypadkach, odzwierciedlajac
wieksza zmiennos$¢ wielkosci ptytek. Odsetek duzych
ptytek (P-LCR) zwigksza si¢ wczesnie w przebiegu
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clinical management are key elements of care to
prevent the progression to severe dengue.

As the number of imported cases in Poland
continues to rise, detailed characterization of their
clinical and laboratory profile is needed, particularly
regarding hematological markers that may support
early assessment and clinical decision-making.

The primary aim of this study was to analyze
clinical profile and changes in complete blood count
parameters in patients hospitalized for dengue fever.
The secondary outcome was to evaluate the dynamics
of platelet count during hospitalization and assess the
laboratory risk factors of developing thrombocytopenia
<100 G/1.

MATERIALS AND METHODS

We analyzed medical records of patients with
confirmed dengue who were consecutively admitted
to our department between 2016 and 2024.

Inclusion criteria included age >18 years and
a positive dengue NSI antigen rapid test obtained
on the first day of hospitalization using the Abbott
Dengue cassette assay.

Exclusion criteria contain: any chronic disease,
confirmed co-infections including influenza A or
B virus (IAV, IBV), chikungunya virus (CHIKV),
respiratory syncytial virus (RSV), severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
human immunodeficiency virus (HIV), hepatitis
A (HAV), B (HBV), C (HCV), and parasitic infections
such as malaria. Patients with severe dengue course
and symptoms as: severe plasma leakage leading to
shock or fluid accumulation with respiratory distress,
severe bleeding, organ impairment, or impaired
consciousness, were excluded from our observation.

Clinical, epidemiological, laboratory, and imaging
data were collected from electronic medical records.
All available laboratory results were extracted, together
with the documented day of hospitalization on which
they were obtained. Baseline laboratory values (on
admission) were defined as the first results recorded.
We analyzed changes in platelet count during the days
of hospitalization.

Demographic  variables included age, sex,
comorbidities, and duration of stay in dengue-endemic
areas. Clinical symptoms assessed at admission and
throughout hospitalization included fever, -chills,
headache, retro-orbital pain, myalgia, arthralgia,
rash, and diarrhea. Type and localization of the rash
were also recorded. Abdominal ultrasound findings
were reviewed when available. In accordance
with commonly used ultrasonographic criteria,
splenomegaly was defined as a longitudinal spleen
diameter more than 120 mm, while hepatomegaly was

maloplytkowosci i moze pomoc przewidywac istotny
spadek liczby ptytek, podczas gdy plytkokryt (PCT)
wykazuje statg tendencje spadkows i koreluje z ryzy-
kiem manifestacji krwotocznych (10,12). Lgczna ocena
tych wskaznikow moze wspieraé stratyfikacje ryzyka
i podejmowanie decyzji klinicznych w przebiegu za-
kazenia wirusem dengi.

Nie istniejg metody swoistego leczenia zakazenia,
jednak jego wczesne rozpoznanie, identyfikacja ob-
jawow alarmowych oraz odpowiednie leczenie i mo-
nitorowanie pozwalajg zapobiec progresji do ciezkiej
postaci choroby.

Wobec rosnacej liczby przypadkow zawlekanych
do Polski potrzebna jest ich doktadna charakterystyka
kliniczna i laboratoryjna, ze szczegolnym uwzglednie-
niem parametréw hematologicznych, ktore moga by¢
przydatne we wczesnej ocenie stanu chorego i wybo-
rze dalszego postepowania.

Gléwnym celem badania byla analiza przebiegu
klinicznego oraz zmian parametrow morfologii krwi
obwodowej u pacjentow hospitalizowanych z powo-
du dengi. Dodatkowym celem byta ocena dynamiki
liczby ptytek krwi w trakcie hospitalizacji oraz iden-
tyfikacja laboratoryjnych czynnikow ryzyka rozwoju
trombocytopenii <100 G/1.

MATERIAL I METODY

Przeanalizowano dokumentacje medyczna pacjen-
tow z potwierdzong dengg, przyjmowanych do nasze-
go oddziatu w latach 2016-2024.

Kryteria wlaczenia obejmowaty wiek >18 lat oraz
dodatni wynik szybkiego testu w kierunku antygenu
NS1 wirusa dengi, uzyskany w pierwszej dobie hospi-
talizacji przy uzyciu testu kasetkowego Abbott Den-
gue.

Kryteria wylaczenia obejmowaly: wspotwystepo-
wanie choroby przewleklej, potwierdzone wspotistnie-
jace zakazenia, w tym wirusem grypy A lub B (IAV,
IBV), wirusem chikungunya (CHIKV), syncytialnym
wirusem oddechowym (RSV), koronawirusem ciez-
kiego ostrego zespotu oddechowego 2 (SARS-CoV-2),
ludzkim wirusem niedoboru odpornosci (HIV), wi-
rusem zapalenia watroby typu A (HAV), B (HBV),
C (HCV), a takze zakazenia pasozytnicze, takie jak
malaria. Z badania wykluczono rowniez pacjentow
z cigzkim przebiegiem dengi i objawami takimi jak:
znaczny przeciek osocza prowadzacy do wstrzasu lub
gromadzenia si¢ ptynu z niewydolnosciag oddechowa,
ciezkie krwawienie, uszkodzenie narzadowe lub zabu-
rzenia $wiadomosci.

Dane kliniczne, epidemiologiczne, laboratoryjne
1 obrazowe pozyskano z elektronicznej dokumentacji
medycznej. Uwzgledniono wszystkie dostepne wyni-
ki badan laboratoryjnych wraz z informacja o dniu
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defined as a craniocaudal liver span more than 150 mm
in the midclavicular line.

Laboratory analyses were grouped according to
the documented hospitalization day on which the
sample was collected and included: dengue IgM and
IgG rapid test results, complete blood count (CBC)
parameters: red blood cells (RBC), hematocrit
(HCT), hemoglobin (HGB), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC),
red cell distribution width — standard deviation
(RDW-SD) and coefficient of variation (RDW-CV),
platelets (PLT), mean platelet volume (MPV), platelet
distribution width (PDW), plateletcrit (PCT), platelet
large cell ratio (P-LCR), as well as white blood cells
(WBC), neutrophils (NEU), lymphocytes (LYM),
and monocytes (MON); C-reactive protein (CRP),
procalcitonin (PCT), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma-glutamyl
transpeptidase (GGTP), alkaline phosphatase (ALP),
international normalized ratio (INR), and D-dimers
(DD).

Dengue was confirmed by Abbott Bioline™ Dengue
Duo (Dengue NS1 Ag + IgG/IgM) test. The sensitivity
for detecting dengue NSI antigen was 92.4% and
specificity 98.4% (13).

Continuous variables were summarized as mean +
standard deviation (SD), and categorical variables as
counts and percentages. Given the exploratory nature
of the study and the limited sample size normality
of data distribution was assessed visually. Group
differences were assessed using the Student’s t-test,
and correlations were evaluated using the Pearson
coefficient. Statistical analyses and data visualization
were performed using Python and its associated
scientific libraries.

Approval from the appropriate Bioethics Committee
was obtained for the study.

RESULTS

In the analysis, we included laboratory and clinical
data of n=27 patients, of whom n=18 (66.7%) were
female and n=9 (33.3%) were male. The mean age of
the patients was 37.6+10.1 years. The mean duration
of hospitalization was 6.0+£2.7 days, while the mean
duration of stay in dengue-endemic regions prior
to admission was 26.3+10.1 days. All patients had
a positive dengue NS1 antigen rapid test on admission.
Anti-dengue IgM antibodies were detected in n=8/27
(29.6%) patients, while anti-dengue IgG antibodies
were detected in n=2/27 (7.4%), one of whom also
tested positive for IgM antibodies (3.7%).

The most common travel destination was the
South-East Asia Region n=17/27 (62.9%), followed
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hospitalizacji, w ktérym zostaty wykonane. Za war-
tosci wyjsciowe przyjeto pierwsze wyniki uzyskane
przy przyjeciu do szpitala. Przeanalizowano rowniez
zmiany liczby ptytek krwi w kolejnych dniach hospi-
talizacji.

Do analizowanych zmiennych demograficznych
nalezaty wiek, pte¢, choroby wspdtistniejace oraz dtu-
g0$¢ pobytu na obszarach endemicznych dla dengi.
Objawy kliniczne, oceniane zar6wno przy przyjeciu,
jak i w trakcie hospitalizacji, obejmowaty: goraczke,
dreszcze, bol glowy, bdl pozagatkowy, bole migsni,
bole stawow, wysypke oraz biegunke. Odnotowywano
rowniez informacje o rodzaju i lokalizacji wysypki.
Analizowano takze wyniki badania ultrasonograficz-
nego jamy brzusznej, jesli byty one dostepne. Zgodnie
z powszechnie stosowanymi kryteriami splenomega-
li¢ definiowano jako podtuzny wymiar §ledziony prze-
kraczajacy 120 mm, natomiast hepatomegali¢ jako
wymiar podtuzny watroby przekraczajagcy 150 mm
w linii sSrodkowo-obojczykowe;.

Wyniki badan laboratoryjnych uporzadkowano
zgodnie z dobg hospitalizacji, w ktdrej pobrano prob-
ke. Uwzgledniono wyniki szybkich testow serolo-
gicznych w kierunku dengi (IgM i IgG), parametry
morfologii krwi obwodowej, w tym liczbe erytrocy-
tow (RBC), hematokryt (HCT), stezenie hemoglobiny
(HGB), srednig objetos¢ erytrocytu (MCV), $rednig
mas¢ hemoglobiny w erytrocycie (MCH), srednie ste-
zenie hemoglobiny w erytrocycie (MCHC), wskazni-
ki anizocytozy erytrocytow: odchylenie standardowe
(RDW-SD) i wspoélczynnik zmiennosci (RDW-CV),
a takze liczbe ptytek krwi (PLT), $rednia objetosé¢
ptytek (MPV), wskaznik anizocytozy ptytek (PDW),
ptytkokryt (PCT) oraz odsetek duzych ptytek (P-L-
CR). Analizowano réwniez liczb¢ leukocytow (WBC),
neutrofili (NEU), limfocytow (LYM) i monocy-
tow (MON), a takze stgzenia biatka C-reaktywnego
(CRP), prokalcytoniny, aminotransferazy alaninowej
(ALT), aminotransferazy asparaginianowej (AST),
gamma-glutamylotranspeptydazy (GGTP), fosfatazy
zasadowej (ALP), warto§¢ miedzynarodowego wspol-
czynnika znormalizowanego (INR) oraz stgzenie D-
dimerow (DD).

Denge potwierdzano testem Abbott Bioline™ Den-
gue Duo (Dengue NS1 Ag + IgG/IgM). Czulos¢ tego
testu w wykrywaniu antygenu NS1 wirusa dengi wy-
nosi 92,4%, a swoistos¢ 98,4% (13).

Zmienne ciagle przedstawiono jako $rednia + od-
chylenie standardowe (SD), a zmienne kategoryczne
jako liczby i odsetki. Ze wzgledu na eksploracyjny
charakter badania i ograniczona liczebnos¢ proby nor-
malno$¢ rozktadu danych oceniano wizualnie. Roz-
nice migdzy grupami analizowano testem t-Studen-
ta, a korelacje oceniano przy uzyciu wspolczynnika
Pearsona. Analizy statystyczne 1 wizualizacj¢ danych
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by the Western Pacific Region n=6/27 (22.2%), the
African Region n=2/27 (7.4%), and the Region of the
Americas: n=2/27 (7.4%). None of the patients had
been vaccinated against dengue, and none visited any
European country during the trip.

Fever during hospitalization was reported in
all patients n=27/27 (100%). Chills were present in
n=8/27 (29.6%) of patients, while headache was noted
in n=12/27 (44.4%). Retroorbital pain, a more specific
symptom associated with dengue, was observed in
n=6/27 (22.2%) of patients. Myalgia and arthralgia
were documented in n=15/27 (55.6%) of patients. Rash
occurred in n=14/27 (51.9%) of individuals. No patient
presented with hepatomegaly; however, splenomegaly
was detected in n=5/27 (18.5%).

Mean values and standard deviations (SD) of
baseline laboratory findings on admission, together
with the frequencies of complete blood count (CBC)
abnormalities, are presented in Table 1. To further

przeprowadzono z wykorzystaniem j¢zyka Python
i powigzanych bibliotek naukowych.

Wtasciwa Komisja Bioetyczna wyrazita zgod¢ na
przeprowadzenie badania.

WYNIKI

Do analizy wlaczono dane laboratoryjne i klinicz-
ne 27 pacjentow, sposrod ktorych 18 (66,7%) stanowity
kobiety, a 9 (33,3%) mezczyzni. Sredni wiek pacjentow
wynosit 37,6+10,1 roku. Sredni czas hospitalizacji wy-
nosit 6,0+2,7 dnia, natomiast sredni czas pobytu w re-
gionach endemicznych dla dengi przed przyjeciem do
szpitala — 26,3+10,1 dni. U wszystkich pacjentow przy
przyjeciu uzyskano dodatni wynik szybkiego testu
w kierunku antygenu NSI wirusa dengi. Przeciwciata
przeciw wirusowi dengi w klasie IgM wykryto u 8/27
(29,6%) pacjentdw, natomiast przeciwciala w klasie
1gG u 2/27 (7,4%); u jednego pacjenta stwierdzono jed-

Table 1. Baseline laboratory findings on admission, including mean values, standard deviations, and frequencies of

abnormal complete blood count parameters

Tabela 1. Wyjsciowe wyniki badan laboratoryjnych przy przyjeciu do szpitala, obejmujace wartosci $rednie, odchylenia
standardowe oraz liczbe i odsetek pacjentéw z nieprawidtowymi wynikami

Variable Mean D Number of patients with 9
abnormal value, n

RBC [T/1] [3.80-5.80] 4.70 0.55 1 3.7
Hemoglobin [g/dl] [11.5-16.5] 13.79 1.69 2 7.4
HCT [%)] W [37.0-47.0], M [40.1-51.0] 40.20 4.74 8 29.6
MCV [um?] [80-94] 85.62 4.63 1 3.7
MCH [pg] [27-32] 29.40 2.12 1 3.7
MCHC [g/dl] [31-37] 34.30 1.23 0 0.0
RDW-SD [fl] [36.4-46.3] 41.11 2.23 2 7.4
RDW-CV [%] [11.7-14.3] 13.24 1.17 0 0.0
PLT [G/1] [128-348] 147.93 64.58 17 63.0
MPV [um?] [6.9-11.4] 10.87 1.09 10 37.0
PDW% [%] [12-19] 13.15 2.64 3 11.1
PCT [%] [0.20-0.36] 0.16 0.06 25 92.6
P-LCR [ratio] [19.1-46.6] 31.48 8.98 3 11.1
WBC [10%/uL] [4.0-10.0] 3.07 1.17 27 100.0
NEU [10*/uL] [2.00-7.50] 1.90 0.98 27 100.0
LYM [10%/uL] [0.60-4.00] 0.74 0.38 16 59.3
MON [10*/uL] [0.10-0.90] 0.39 0.21 0 0.0
ALT [U/L] [10-70] 52.19 41.45 6 22.3
AST [U/L] [10-59] 78.48 72.24 8 29.6
GGTP [U/L] [15-73] 37.14 22.06 2 7.4
ALP [U/L] [38-126] 60.74 13.22 0 0.0
D-Dimer [ng/ml] [<500] 1828.32 2711.90 14 51.8
INR [ratio] [0.77-1.43] 1.07 0.08 0 0.0
CRP [mg/1] 17.41 23.97 16 59.3
Procalcitonin [ng/ml] 0.10 0.05 0 0.0
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characterize hematological abnormalities in the
studied cohort, we assessed the proportion of patients
with laboratory values outside the reference ranges.

Among the two patients with detectable IgG
antibodies, platelet count on admission was 50 G/L in
one case and 132 G/L in the other.

We further compared baseline characteristics
between patients who developed platelet counts <100
G/L during hospitalization and those who did not.
Results are shown in Table 2.

We also evaluated the dynamics of platelet count
during hospitalization. The lowest mean platelet count
was observed on the third day of hospitalization (108.06
G/L). The lowest individual platelet count recorded

noczesng obecnos¢ przeciwcial w klasach IgM 1 IgG
(3,7%).

Najczestszym kierunkiem podrozy byt region Azji
Potudniowo-Wschodniej — 17/27 (62,9%) przypadkow.
Pacjenci odwiedzili tez region Zachodniego Pacyfiku
— 6/27 (22,2%), region Afryki — 2/27 (7,4%) oraz re-
gion Ameryk —2/27 (7,4%). Zaden z pacjentéw nie byt
szczepiony przeciw dendze, a podczas podrozy zaden
nie odwiedzat krajow europejskich.

Goraczke w trakcie hospitalizacji zgtaszali wszy-
scy pacjenci — 27/27 (100%). Dreszcze wystepowaty
u 8/27 (29,6%) pacjentdw, natomiast bol glowy u 12/27
(44,4%). Bol zagatkowy, jeden z bardziej swoistych
objawow dengi, odnotowano u 6/27 (22,2%) pacjen-

Table 2. The comparison of baseline (on admission) characteristics of patients who developed thrombocytopenia <100 G/1
during hospitalization and in patients who did not. Data presented as mean (standard deviation)

Tabela 2. Porownanie wyj$ciowych parametréow u pacjentow, u ktorych w trakcie hospitalizacji liczba ptytek krwi
spadta ponizej 100 G/1, oraz u pacjentow, u ktoérych nie obserwowano takiego spadku. Dane przedstawiono jako $rednig

(odchylenie standardowe)

Variable Patients (n=14) with PLT Patients (n=13) with PLT value
<100 G/l Mean (SD) >100 G/l Mean (SD) P
MPV [um’] 11.17 (1.20) 10.55 (0.89) 0.145
PDW% [%] 13.91 (3.01) 12.33 (1.97) 0.123
PCT [%] 0.12 (0.04) 0.19 (0.06) 0.002
P-LCR [ratio] 34.20 (9.98) 28.95 (6.84) 0.126
ALT [U/L] 63.21 (51.66) 40.31 (3.15) 0.423
AST [U/L] 105.50 (90.42) 49.92 (27.31) 0.076
GGTP [U/L] 39.43 (22.37) 34.69 (22.35) 0311
ALP [U/L] 60.43 (11.52) 61.08 (15.31) 0.741
D-Dimer [ng/ml] 2682.66 (3587.01) 908.26 (476.51) 0.195
INR [ratio] 1.08 (0.09) 1.05 (0.07) 0.446
260
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Figure 1. Changes in mean platelet count in the analyzed cohort during first 6 days of hospitalization
Rycina 1. Zmiany $redniej liczby ptytek krwi w analizowanej kohorcie w ciagu pierwszych 6 dni hospitalizacji
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Table 3. Correlation of certain baseline parameters with
thrombocytopenia <100 G/L development in patients with
dengue

Tabela 3. Korelacja wybranych parametrow laboratoryjnych
przy przyjeciu z wystapieniem trombocytopenii <100 G/1

Parameter Correlgtion p value
coefficient
MPV [um?] 0.268178 0.222
PDW% [%] 0.292351 0.198
PCT [%] -0.630505 0.021
P-LCR [ratio] 0.218412 0.258
ALT [U/L] 0.281395 0.155
AST [U/L] 0.388222 0.045
GGTP [U/L] 0.109342 0.587
ALP [U/L] -0.024979 0.902
D-Dimer [ng/mL] 0.333153 0.089
INR [ratio] 0.167111 0.405

in the cohort was 46 G/L, observed in a patient who
did not develop any bleeding manifestations. Figure
1 presents the changes in mean platelet count in the
analyzed cohort during first 6 days of hospitalization.

Finally, we assessed the correlations between
baseline laboratory parameters and the occurrence of
thrombocytopenia <100 G/L. The results are presented
in Table 3.

In the analyzed cohort, baseline PCT was the only
platelet parameter significantly negatively correlated
with thrombocytopenia <100 G/L. Baseline AST
was the only parameter positively correlated with
thrombocytopenia <100 G/L.

DISCUSSION

The symptoms of dengue are nonspecific and
may resemble a range of febrile illnesses, especially
malaria, but also other tropical diseases imported
to Poland from endemic regions (14). Additionally,
the clinical presentation may mimic conditions like
acute HIV infection or viral hepatitis (8). Therefore,
a thorough differential diagnosis is essential. To ensure
the reliability of dengue diagnosis, we included only
patients with positive dengue NSI1 antigen test, in
whom other infectious diseases with similar clinical
features had been excluded.

One of the study inclusion criteria was the presence
of dengue NSI antigen in serum. The detection of
dengue antibodies was recorded as supplementary
diagnostic data. In the study cohort there were
n=2 patients with positive dengue IgG antibodies.
Considering that NS1 antigen can be detected in serum
from day 1 after onset of fever up to day 9 and IgG
antibodies are detected only in the post-acute state

tow, a bole migsni i stawow u 15/27 (55,6%) pacjentow.
Wysypka wystapita u 14/27 (51,9%) chorych. U Zadne-
go pacjenta nie stwierdzono hepatomegalii, natomiast
splenomegali¢ wykryto u 5/27 (18,5%).

Srednie warto$ci i odchylenia standardowe (SD)
wyjsciowych wynikow badan laboratoryjnych przy
przyjeciu, wraz z czesto$cig nieprawidtowosci w za-
kresie morfologii krwi obwodowej, przedstawiono
w Tabeli 1. W celu doktadniejszej charakterystyki
nieprawidtowos$ci hematologicznych w badanej grupie
oceniono odsetek pacjentéw z warto$ciami laborato-
ryjnymi wykraczajacymi poza zakresy referencyjne.

U dwoch pacjentéw z wykrywalnymi przeciwcia-
fami w klasie IgG liczba ptytek krwi przy przyjeciu
wynosita odpowiednio 50 G/11 132 G/1.

W dalszej analizie poréwnano parametry laborato-
ryjne przy przyjeciu u chorych, u ktéorych w trakcie
hospitalizacji liczba ptytek krwi spadia ponizej 100
G/1, z wynikami pacjentoéw, u ktorych nie obserwowa-
no takiego spadku. Wyniki przedstawiono w Tabeli 2.

Oceniono rowniez zmiany liczby plytek krwi
w trakcie hospitalizacji. Najnizszg srednig wartos¢ od-
notowano w trzeciej dobie hospitalizacji (108,06 G/I).
Dla poréwnania, najnizsza liczba ptytek krwi stwier-
dzona u pojedynczego pacjenta wynosita 46 G/1 i nie
wigzata si¢ z wystgpieniem objawow krwawienia.

Rycina 1 przedstawia zmiany $redniej liczby pty-
tek krwi w analizowanej kohorcie w ciggu pierwszych
6 dni hospitalizacji.

W ostatnim etapie analizy oceniono zaleznoS$ci
miedzy parametrami laboratoryjnymi przy przyjeciu
a wystapieniem trombocytopenii <100 G/I. Wyniki
przedstawiono w Tabeli 3.

W analizowanej grupie sposrod parametréow ptyt-
kowych jedynie wyjsciowa wartos¢ PCT wykazywala
istotng ujemna korelacje z wystapieniem trombocy-
topenii <100 G/1. Z kolei sposrod wszystkich analizo-
wanych parametréw jedynie wyjsciowa warto$¢ AST
byta dodatnio skorelowana z wystgpieniem trombocy-
topenii <100 G/1.

DYSKUSJA

Objawy dengi sg niespecyficzne i mogg przypomi-
na¢ szereg chorob goraczkowych, zwlaszcza malarig,
ale takze inne choroby tropikalne importowane do
Polski z regiondw endemicznych (14). Ponadto obraz
kliniczny moze nasladowac¢ stany takie jak ostra infek-
cja HIV czy wirusowe zapalenie watroby (8). Dlatego
niezbedna jest doktadna diagnostyka réznicowa. Aby
zwigkszy¢ wiarygodno$¢ rozpoznania dengi, do ana-
lizy wlaczono wylacznie pacjentéw z dodatnim wy-
nikiem testu w kierunku antygenu NS1 wirusa dengi,
u ktorych jednoczesnie wykluczono inne choroby za-
kazne o podobnym obrazie klinicznym.
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of the disease, we assume that these n=2 individuals
could have a second dengue infection (13). In these
two patients, platelet count on admission was 50 G/L
and 132 G/L, respectively. While secondary dengue
infection has been associated with more pronounced
thrombocytopenia, our data are too limited to draw
any conclusions regarding this relationship.

Data on dengue in Poland remain limited and are
largely based on small retrospective studies. In the
study of Olszynska-Krowicka et al. were described
n=22 dengue patients diagnosed between 2002 and
2011, including n=2 patients with life-threatening
thrombocytopenia requiring hematological
consultation (15). In a more recent analysis of
patients returning to Poland from tropical regions
between 2010 and 2015, Kuna et al. reported severe
dengue in n=4 patients, manifesting as plasma
leakage, gastrointestinal bleeding, or neurological
deterioration (16). In contrast, none of the patients
in our cohort progressed to severe dengue, despite
thrombocytopenia being observed in the majority of
patients. This observation supports previous reports
indicating that severe dengue remains rare among
travelers and suggests that, in non-endemic settings,
early recognition and close monitoring may contribute
to favorable outcomes even in the presence of marked
hematological abnormalities (17).

Thrombocytopenia and leukopenia were universal
findings in the studied cohort, consistent with
established dengue pathophysiology (11,18). In dengue
patients, these abnormalities are thought to result
primarily from bone marrow suppression and immune-
mediated peripheral destruction of blood cells, with
possible contributions from splenic sequestration (10).
Previous studies done onlarge cohortsreportleukopenia
in approximately 20-65% of dengue patients and
thrombocytopenia in 30-60% of cases, depending on
disease severity and population characteristics (11,18-
20). For example, large cohort studies from Nepal and
Bangladesh (n=252 and n=319, respectively) reported
the incidence of leukopenia in 64.7% and 63.3% of
cases, and thrombocytopenia in 40.5% and 30.4%
of cases, respectively (11,20). Similarly, a Brazilian
study (n=387) reported thrombocytopenia in 40.3%
of patients (19). In contrast, in our cohort all patients
developed leukopenia and neutropenia at some point
during hospitalization and thrombocytopenia was
observed in 63% of patients. This finding underscores
that significant hematological abnormalities may occur
even in patients with a non-severe clinical course.

Platelet indices have been increasingly investigated
as potential markers reflecting the underlying
mechanisms of thrombocytopenia in dengue fever.
Previous studies suggest that early dengue-related
thrombocytopenia is predominantly destructive,
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Oznaczenia przeciwciat przeciw wirusowi den-
gi mialy charakter uzupetniajacy i uwzgledniano je
jako dodatkowe dane diagnostyczne. W badanej gru-
pie u dwoch pacjentow stwierdzono obecnosé prze-
ciwcial IgG przeciw wirusowi dengi. Poniewaz anty-
gen NSI jest wykrywalny w surowicy od 1. do 9. dnia
od wystapienia goraczki, natomiast przeciwciata IgG
pojawiaja si¢ dopiero w podzniejszej fazie choroby,
mozna przypuszczac, ze przypadki te odpowiadatly
powtérnemu zakazeniu wirusem dengi (13). Liczba
plytek krwi przy przyjeciu wynosila u tych pacjen-
tow odpowiednio 50 G/1i 132 G/1. Chociaz powtorne
zakazenie wigze si¢ z wigkszym ryzykiem bardziej
nasilonej trombocytopenii, liczba obserwacji byla
zbyt mata, aby wycigga¢ wnioski dotyczace tej za-
leznosci.

Dane dotyczace dengi w Polsce pozostaja ogra-
niczone i opieraja si¢ gldéwnie na niewielkich bada-
niach retrospektywnych. Olszynska-Krowicka i wsp.
opisali 22 pacjentéw, u ktorych rozpoznano denge
w latach 2002-2011, w tym 2 przypadki trombocy-
topenii zagrazajacej zyciu, wymagajacej konsultacji
hematologicznej (15). W nowszej analizie obejmuja-
cej pacjentdow powracajacych do Polski z regionéw
tropikalnych w latach 2010-2015 Kuna i wsp. opisali
4 przypadki cigzkiej dengi, przebiegajacej z ucieczka
osocza, krwawieniem z przewodu pokarmowego lub
pogorszeniem stanu neurologicznego (16). W naszej
grupie u zadnego z pacjentow nie doszto do rozwoju
ciezkiej postaci dengi, mimo ze trombocytopeni¢ ob-
serwowano u wigkszosci chorych. Pozostaje to zgod-
ne z wczesniejszymi doniesieniami wskazujacymi,
ze ciezka denga stosunkowo rzadko wystepuje u po-
dréznych, 1 moze sugerowac, ze w warunkach kraju
nieendemicznego wczesne rozpoznanie oraz $ciste
monitorowanie sprzyjaja korzystnemu przebiegowi,
nawet w obecnosci wyraznych odchylen hematolo-
gicznych (17).

Matoptytkowos¢ i leukopenia byly czestymi od-
chyleniami w badanej kohorcie, co pozostaje zgodne
z patofizjologia dengi (11,18). Nieprawidlowos$ci te
uwaza si¢ przede wszystkim za nastepstwo supresji
szpiku kostnego oraz immunologicznego obwodowe-
go niszczenia komorek krwi, z mozliwym udziatem
sekwestracji w $ledzionie (10). Wczesniejsze badania
przeprowadzone na duzych kohortach donoszg o wy-
stepowaniu leukopenii u okoto 20-65% pacjentéw
z denga oraz trombocytopenii w 30-60% przypadkow,
w zaleznos$ci od cigzko$ci choroby i charakterystyki
populacji (11,18-20). Na przyktad duze badania ko-
hortowe z Nepalu i Bangladeszu (odpowiednio n=252
i n=319) wykazaly czestos¢ wystgpowania leukopenii
odpowiednio w 64,7% i 63,3% przypadkow oraz trom-
bocytopenii odpowiednio w 40,5% 1 30,4% przypad-
kéw (11,20). Podobnie w brazylijskim badaniu (n=387)
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characterized by a reduced plateletcrit accompanied
by increased MPV, PDW, and P-LCR, whereas with
increasing severity, hypoproliferation and splenic
sequestration may contribute, resulting in a further
decline in plateletcrit with normalization or reduction
of MPV and P-LCR (10,12). In our cohort, plateletcrit
was decreased in the vast majority of patients (92.6%),
confirming a substantial reduction in total platelet
mass. In contrast, elevated MPV was observed in
37.0% of patients, while increased PDW and P-LCR
were present only in a small subset (11.1% each). Mean
values of MPV, PDW, and P-LCR largely remained
within reference ranges, whereas mean plateletcrit
was consistently reduced. This pattern appears
more consistent with impaired platelet production or
increased consumption rather than isolated peripheral
destruction. Splenic sequestration may also contribute
to observed thrombocytopenia, particularly in the
presence of splenomegaly (12,21). These findings
support previous recommendations that platelet
indices should be interpreted collectively rather than
in isolation, as their combined assessment may provide
insight into the evolving thrombokinetic profile of
dengue infection, even in patients with a non-severe
clinical course (12).

In addition to qualitative abnormalities in platelet
indices, the temporal dynamics of platelet count
constitute an important feature of dengue infection.
Previous studies have shown that the platelet nadir
typically occurs between illness days 4 and 7, most
often coinciding with the transition from the febrile
to the critical phase (7,22). In our cohort, the lowest
mean platelet count was observed on the third day
of hospitalization, corresponding to the early critical
phase of the disease. However, it should be noted that
hospitalization day does not necessarily correspond to
illness day, as the timing of admission varied between
patients. Therefore, direct comparison with literature
data referring to illness days should be interpreted
with caution. Nevertheless, these findings underscore
the importance of close monitoring of platelet counts,
particularly during the first days of hospital stay, even
in patients with an initially mild clinical presentation.

Numerous studies have reported elevated hepatic
aminotransferase levels in dengue patients, supporting
the notion that the liver is one of the primary target
organs affected by DENV (23,24). Increased AST and
ALT activity has been reported not only in severe
dengue but also in patients with mild symptomatic
disease (24). During hospitalization, elevated ALT
and AST levels were observed in 60.7% and 64.3%
of patients, respectively, whereas at baseline the
proportions were 22.3% and 29.6%, with mean
values remaining within a moderate range. These
findings are consistent with earlier observations

trombocytopeni¢ odnotowano u 40,3% pacjentow (19).
W naszej grupie u wszystkich pacjentow w pewnym
momencie hospitalizacji rozwingly si¢ leukopenia
i neutropenia, a matopltytkowos¢ obserwowano u 63%
chorych. Podkresla to, ze istotne nieprawidlowosci
hematologiczne moga wystepowacé nawet u pacjentow
z tagodnym przebiegiem klinicznym.

Wskazniki ptytkowe sg coraz cze¢sciej badane jako
potencjalne markery odzwierciedlajagce mechanizmy
lezace u podtoza trombocytopenii w przebiegu dengi.
Wezesniejsze badania sugeruja, ze trombocytopenia
obserwowana we wczesnej fazie choroby ma charak-
ter gtownie destrukcyjny i charakteryzuje si¢ obni-
zonym plytkokrytem przy jednoczesnym wzro$cie
MPV, PDW 1 P-LCR, natomiast wraz z narastaniem
cigzkosci choroby mogg dotgczac si¢ hipoproliferacja
1 sekwestracja sledzionowa, co prowadzi do dalszego
spadku ptytkokrytu z normalizacja lub obnizeniem
MPV i P-LCR (10,12). W naszej kohorcie ptytkokryt
byt obnizony u zdecydowanej wiekszosci pacjentow
(92,6%), co potwierdza znacznag redukcje catkowi-
tej masy ptytek. Podwyzszone MPV obserwowano
u 37,0% pacjentéw, podczas gdy zwiekszone PDW
i P-LCR wystgpowaly jedynie u niewielkiej czgsci
chorych (po 11,1%). Srednie wartoéci MPV, PDW
i P-LCR u wigkszosci pacjentow miescity si¢ w zakre-
sach referencyjnych, podczas gdy $redni ptytkokryt
byt konsekwentnie obnizony. Taki wzorzec wydaje
si¢ bardziej zgodny z uposledzeniem produkeji ptytek
lub ich zwigkszonym zuzyciem niz z izolowang de-
strukcja obwodowa. Sekwestracja sledzionowa mogta
réwniez przyczynia¢ si¢ do obserwowanej trombo-
cytopenii, szczegdlnie w przypadku wspotistniejacej
splenomegalii (12,21). Uzyskane wyniki sugeruja, ze
wskazniki ptytkowe najlepiej interpretowacé lacznie,
poniewaz ich wspodlna ocena pozwala doktadniej oce-
ni¢ charakter zmian zachodzacych w uktadzie ptytko-
wym w przebiegu dengi, takze u chorych bez cigzkiej
postaci zakazenia (12).

Oprocz nieprawidlowosci dotyczacych wskazni-
kéw plytkowych istotna jest takze zmiana liczby pty-
tek krwi w czasie. Dotychczasowe badania wykazaty,
ze najnizsza liczba plytek przypada zwykle migdzy
4. a 7. dniem choroby i najcze$ciej zbiega si¢ z przej-
sciem z fazy goraczkowej do fazy krytycznej (7,22).
W naszej kohorcie najnizszg srednig liczbe ptytek od-
notowano w trzeciej dobie hospitalizacji, co odpowia-
dato wczesnej fazie krytycznej choroby. Nalezy jed-
nak podkresli¢, ze doba hospitalizacji nie musi odpo-
wiada¢ dobie choroby, poniewaz moment przyjecia do
szpitala r6znit si¢ miedzy pacjentami. Z tego wzgledu
bezposrednie poréwnanie z danymi z pismiennictwa
wymaga ostroznosci. Na podstawie naszych wynikow
mozna jednak wysnu¢ wniosek, ze $ciste monitoro-
wanie liczby plytek krwi ma szczegdlne znaczenie
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from the same center, where elevated ALT and AST
levels were reported in 68.2% and 63.6% of patients
hospitalized between 2002 and 2011 (15). Importantly,
baseline AST was the only laboratory parameter that
demonstrated a weak-to-moderate positive correlation
with the development of thrombocytopenia below
100 G/L, whereas ALT, GGTP, ALP, and coagulation
parameters did not show significant associations. This
observation is consistent with previous meta-analyses
indicating that AST is among the few routinely
available laboratory markers that differ between
severe and non-severe dengue, while ALT, ALP, and
other liver enzymes do not demonstrate consistent
associations (25). Notably, although patients who
developed more pronounced thrombocytopenia tended
to present with higher mean AST levels, no significant
differences were observed across other biochemical
markers. Given the borderline statistical significance
of this correlation, the finding should be interpreted
cautiously and requires validation in larger, prospective
cohorts. Nevertheless, the limited discriminatory
value of routine liver enzymes beyond AST supports
the concept that AST elevation in dengue may reflect
broader systemic involvement, including muscle
injury and inflammatory responses, rather than direct
hepatocellular damage alone (9,23).

None of the patients in our cohort presented
with hepatomegaly, whereas splenomegaly was
detected in 18.5% of cases. Although not considered
a typical warning sign of dengue, splenomegaly
has been described as a relatively common atypical
manifestation (23,26), particularly in pediatric cohorts,
with reported prevalence reaching up to 45% (27).

In our cohort, fever was the predominant clinical
manifestation, observed in 100% of patients, whereas
other symptoms such as myalgia, arthralgia, rash,
and headache occurred with moderate frequency.
In contrast, the study by Hossain et al. from Dhaka
reported a markedly higher prevalence of most clinical
symptoms, including headache, retroorbital pain, joint
pain, and myalgia (28). Additionally, gastrointestinal
symptoms and shock were frequently observed in
the Dhaka cohort, reflecting a more severe clinical
presentation. This difference is further supported by
the fact that only 54% of patients in the Hossain et al.
study were classified as having non-severe dengue,
whereas in our group 100% patients had non-severe
dengue (28).

Elevated D-dimer levels are also a well-documented
laboratory abnormality in dengue infection (29,30).
A study conducted in Thailand reported elevated
D-dimer levels in 87% of patients with severe dengue,
compared with 13% of those with non-severe disease,
suggesting an association between D-dimer elevation
and disease severity (29). In a Brazilian study, median
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w pierwszych dniach hospitalizacji, nawet u pacjentow
poczatkowo prezentujacych tagodny obraz kliniczny.

Liczne badania wykazaly podwyzszone stezenia
aminotransferaz u pacjentow z denga, co potwierdza,
ze watroba jest jednym z gtdéwnych narzagdéw atako-
wanych przez wirusa DENV (23,24). Zwigkszong ak-
tywnos$¢ AST 1 ALT opisywano nie tylko w cig¢zkiej
dendze, ale rowniez u pacjentéw z tagodnym przebie-
giem choroby (24). W trakcie hospitalizacji podwyz-
szone wartosci ALT i AST zostaly odnotowane u od-
powiednio 60,7% i 64,3% naszych pacjentow, podczas
gdy przy przyjeciu odsetki te wynosity 22,3% 1 29,6%,
a $rednie wartosci utrzymywaty si¢ w granicach nor-
my. Wyniki te sg zgodne z wcze$niejszymi obserwa-
cjami z tego samego osrodka, gdzie podwyzszone ste-
zenia ALT 1 AST stwierdzono odpowiednio u 68,2%
1 63,6% pacjentow hospitalizowanych w latach 2002-
2011 (15). Co istotne, wyjsciowe stezenie AST bylo
jedynym parametrem laboratoryjnym wykazujacym
staba do umiarkowanej dodatnig korelacj¢ z rozwojem
trombocytopenii ponizej 100 G/1, podczas gdy ALT,
GGTP, ALP oraz parametry krzepnigcia nie wykazy-
waty istotnych zalezno$ci. Obserwacja ta jest zgodna
z weczesniejszymi metaanalizami wskazujacymi, ze
AST nalezy do nielicznych rutynowo dostgpnych mar-
kerow laboratoryjnych réznicujacych cigzka i fagodna
postac¢ dengi, podczas gdy ALT, ALP i inne enzymy
watrobowe nie wykazuja spdjnych zaleznosci (25).
Warto zauwazy¢, ze chociaz pacjenci z bardziej na-
silong trombocytopenig mieli tendencje do wyzszych
$rednich warto$ci AST przy przyjeciu, nie obserwo-
wano istotnych roznic w zakresie pozostatych mar-
keréw biochemicznych. Biorac pod uwage graniczng
istotno$¢ statystyczng tej korelacji, wynik ten nalezy
interpretowaé ostroznie — wymaga on potwierdzenia
w wiekszych, prospektywnych kohortach. Jednocze-
$nie obserwacja ta sugeruje, ze wzrost aktywnos$ci
AST w przebiegu dengi nie jest wytacznie wyktadni-
kiem uszkodzenia watroby, ale moze odzwierciedla¢
bardziej uogolniong odpowiedz organizmu na zakaze-
nie, obejmujaca réwniez uszkodzenie mig¢sni i nasile-
nie procesu zapalnego (9,23).

U Zadnego pacjenta w naszej grupie nie stwierdzo-
no hepatomegalii, natomiast splenomegali¢ obserwo-
wano u 18,5% chorych. Chociaz nie jest ona uznawana
za typowy objaw alarmowy dengi, bywa opisywana
jako stosunkowo czesta manifestacja atypowa (23,26),
zwlaszcza w kohortach pediatrycznych, gdzie jej cze-
sto$¢ moze siega¢ nawet 45% (27).

W naszej grupie dominujacym objawem klinicz-
nym byta goraczka, obecna u wszystkich pacjentow,
natomiast pozostale objawy, takie jak bole mig¢sni i sta-
wow, wysypka czy bdl glowy, wystepowaly z umiar-
kowana czestoscig. Odmienny obraz przedstawili
Hossain 1 wsp. w badaniu przeprowadzonym w Dha-
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D-dimer levels reached 1028 ng/mL in non-bleeding
dengue patients and 1927 ng/mL in those with bleeding
manifestations (30). In our study, D-dimer levels were
elevated in 67.9% of cases with a mean value of 2682.66
(SD+3587.01) among patients with PLT<100 G/L and
908.26 (SD+476.51) among those with PLT>100
G/L. The large standard deviation observed indicates
substantial interindividual variability and suggests
the presence of outliers. Although increased D-dimer
concentrations, similar to thrombocytopenia, have
been proposed as early markers of coagulopathy and
predictors of hemorrhagic complications in dengue
(29,30), none of the patients in our cohort developed
severe dengue despite markedly elevated D-dimer
levels. Elevated D-dimer levels persisted in both
groups patients with PLT<100 G/L and among those
with PLT>100 G/L.

The main limitations of our study include the small
sample size, various dengue duration and single-
center setting. A further limitation is that primary and
secondary dengue infection could not be distinguished
with certainty, as single-time-point rapid IgM/IgG
testing does not allow reliable classification of prior
dengue exposure. In addition, diagnosis was based
on a rapid NS1 antigen assay performed at admission,
which may carry a risk of false-positive or false-
negative results.

CONCLUSIONS

— Despite a non-severe clinical course hematological
abnormalities were frequent, absolute platelet
counts and plateletcrit were markedly reduced,
with leukopenia observed in the majority of
patients.

— Particular attention should be paid to platelet
dynamics, as the platelet nadir occurred early
during hospitalization.

— Baseline aspartate aminotransferase AST and
plateletcrit were the only laboratory parameters
associated with the development of more
pronounced thrombocytopenia.
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ABSTRACT

Chronic hepatitis B virus (HBV) infection remains a major challenge in oncology because systemic anticancer
treatment may trigger HBV reactivation (HBVr). This narrative review summarizes current knowledge on
the incidence, mechanisms, risk factors and prevention of HBVr in patients receiving chemotherapy or other
immunosuppressive regimens. HBVr occurs in approximately 20-50% of HBV-infected patients treated with
cytostatics, with the highest risk in hematological malignancies and during anti-CD20 antibody therapy or
allogeneic hematopoietic stem cell transplantation. Clinically, HBVr ranges from asymptomatic alanine
aminotransferase flares to fulminant liver failure, causes treatment disruption in up to two-thirds of affected
patients, and is associated with mortality of about 5%, rising to nearly 30% in hepatocellular carcinoma. The
pathophysiology of HBVr involves persistence of intranuclear cccDNA, loss of T- and B-cell immune surveillance
and direct pro-replicative effects of selected drugs, including strong glucocorticosteroids, TNF-a antagonists,
anthracyclines, tyrosine kinase inhibitors and CAR-T-cell therapies. We compare key recommendations from
European guidance (EASL) and Polish national recommendations regarding screening strategies, HBVr risk
stratification, and indications for nucleos(t)ide analogue prophylaxis. Effective prevention of HBV reactivation
starts with pre-treatment screening, followed by antiviral prophylaxis with high resistance barrier agents or
structured virological surveillance in carefully selected clinical scenarios with feasible, reliable monitoring.

Keywords: immunosuppression, chemotherapy, oncology patients, hepatitis B virus reactivation (HBV7),
antiviral prophylaxis

STRESZCZENIE

Przewlekle zakazenie wirusem zapalenia watroby typu B (HBV) pozostaje istotnym wyzwaniem w onkologii,
poniewaz ogolnoustrojowe leczenie przeciwnowotworowe moze wywota¢ reaktywacje HBV (HBVr). Niniejszy
przeglad narracyjny podsumowuje aktualng wiedz¢ na temat czestosci wystgpowania, mechanizméw, czynni-
kow ryzyka oraz profilaktyki HBVr u pacjentéw otrzymujacych chemioterapie lub inne schematy immunosu-
presyjne. HBVr wystepuje u okoto 20-50% pacjentow zakazonych HBV leczonych cytostatykami, przy czym
najwyzsze ryzyko dotyczy nowotworéw hematologicznych oraz terapii przeciwciatami anty-CD20 lub alloge-
nicznych przeszczepien krwiotworczych komoérek macierzystych. Klinicznie HBVr moze przebiega¢ od bezob-
jawowych wzrostow aktywnos$ci aminotransferazy alaninowej po piorunujaca niewydolno$¢ watroby i prowa-
dzi do przerwania leczenia u nawet dwoch trzecich dotknietych pacjentow wiazac sie ze $miertelnosciag okoto
5%, wzrastajaca do niemal 30% w raku watrobowokomorkowym. Patofizjologia HBVr obejmuje utrzymywanie
si¢ jadrowego cccDNA, utratg nadzoru immunologicznego ze strony limfocytéw T i B oraz replikacje bedaca
skutkiem dziatania lekow, w tym silnych glikokortykosteroidéw, antagonistow TNF-a, antracyklin, inhibitorow
kinaz tyrozynowych oraz terapii komérkami CAR-T. Poréwnujemy kluczowe zalecenia wynikajace z wytycz-
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nych europejskich (EASL) oraz polskich rekomendacji krajowych w zakresie strategii screeningu, stratyfikacji
ryzyka reaktywacji HBV oraz wskazan do profilaktyki analogami nukleozy(t)ydowymi. Skuteczna prewencja
reaktywacji HBV rozpoczyna si¢ od badan przesiewowych przed rozpoczgciem leczenia, a nastepnie obejmuje
profilaktyke przeciwwirusowg lekami o wysokiej barierze opornosci lub ustrukturyzowany nadzor wirusolo-
giczny w starannie wybranych klinicznie sytuacjach, gdy mozliwe jest rzetelne i regularne monitorowanie.

Stowa kluczowe: immunosupresja, chemioterapia, pacjenci onkologiczni, reaktywacja wirusa zapalenia wq-

troby typu B (HBVr), profilaktyka przeciwwirusowa

INTRODUCTION

Chronic hepatitis B virus (HBV) infection has
remained a serious global health problem for years.
According to WHO estimates, approximately 254
million people worldwide suffer from chronic hepatitis
B, and more than one million new infections are
reported each year. Mortality from hepatitis B is also
high, with 1.1 million deaths from complications of
hepatitis B infection reported in 2022 (1). Reactivation
of chronic or occult HBV infection (OBI) is a well-
documented complication of anticancer chemotherapy,
which can occur during or after the chemotherapy
cycle. Although this risk is highest in patients who
test positive for hepatitis B surface antigen (HBsAg),
reactivation of infection can also occur in patients who
test negative for HBsAg. A particularly important
subgroup of HBsAg-negative patients comprises those
with occult HBV infection (OBI).

OBI refers to the persistence of replication-
competent HBV DNA in the liver, with detectable
or undetectable HBV DNA in serum, in individuals
who are negative for hepatitis B surface antigen
(2). In OBI, intrahepatic covalently closed circular
DNA (cccDNA) persists in a low replicative state
and remains under host immune control. During
immunosuppressive anticancer therapy, this control
may be lost, allowing renewed viral replication and
HBYV reactivation. This issue is particularly relevant
in oncology, because patients with OBI are typically
HBsAg-negative and may therefore be overlooked
before treatment initiation if screening is based
solely on HBsAg testing. HBsAg-negative/anti-HBc-
positive (antibodies to the core antigen of HepB
virus) patients remain at risk of HBV reactivation
during immunosuppressive anticancer treatment
and, in a proportion of cases, may subsequently
develop HBV-reactivation-associated hepatitis (2,3).
Therefore, recognition of OBI is important for pre-
treatment screening, risk stratification, and decisions
regarding antiviral prophylaxis or close virological
monitoring.

The rate of HBV reactivation in patients treated
with cytostatics varies in the literature and ranges
from 20 to 50% (4). It should be noted that the risk of
HBYV reactivation depends on the type of cancer and

WSTEP

Przewlekle zakazenie wirusem zapalenia watroby
typu B (HBV) od lat pozostaje powaznym problemem
zdrowotnym na skale §wiatowg. Wedtug szacunkéw
WHO na przewlekle zapalenie watroby typu B cierpi
okoto 254 milionow 0sob na catym swiecie, a kazdego
roku odnotowuje si¢ ponad milion nowych zakazen.
Smiertelnoé¢ z powodu zapalenia watroby typu B jest
réwniez wysoka — w 2022 roku odnotowano 1,1 mi-
liona zgonow spowodowanych powiklaniami zakaze-
nia wirusem HBV (1). Reaktywacja przewleklego lub
utajonego zakazenia HBV (OBI) jest dobrze udoku-
mentowanym powiklaniem chemioterapii przeciwno-
wotworowej, ktore moze wystapi¢ w trakcie lub po za-
konczeniu cyklu chemioterapii. Chociaz ryzyko to jest
najwyzsze u pacjentow z dodatnim wynikiem testu na
obecnos¢ antygenu powierzchniowego wirusa zapale-
nia watroby typu B (HBsAg), reaktywacja zakazenia
moze rowniez wystgpi¢ u pacjentdw z ujemnym wy-
nikiem testu na obecno$s¢ HBsAg. Szczeg6lnie wazna
podgrupe pacjentéw z ujemnym wynikiem testu na
obecnos¢ HBsAg stanowig osoby z utajonym zakaze-
niem HBV (OBI).

OBI oznacza utrzymywanie si¢ zdolnego do re-
plikacji HBV DNA w watrobie, przy wykrywalnym
lub niewykrywalnym HBV DNA w surowicy, u 0sob
z yjemnym wynikiem testu na obecnos¢ HBsAg (2).
W przypadku OBI wewnatrzwatrobowe kowalencyj-
nie zamknigte koliste DNA (cccDNA) utrzymuje si¢
w stanie o niskiej replikacji i pozostaje pod kontrola
immunologiczng gospodarza. Podczas immunosupre-
syjnej terapii przeciwnowotworowej kontrola ta moze
zosta¢ utracona, co pozwoli na wznowienie replikacji
wirusa i reaktywacje HBV. Kwestia ta ma szczego6l-
ne znaczenie w onkologii, poniewaz pacjenci z OBI
sa zazwyczaj HBsAg-ujemni i dlatego moga zostac
przeoczeni przed rozpoczgciem leczenia, jesli badania
przesiewowe opieraja si¢ wylacznie na tescie HBsAg.
Pacjenci HBsAg-ujemni/anti-HBc-dodatni pozostaja
narazeni na ryzyko reaktywacji HBV podczas im-
munosupresyjnego leczenia przeciwnowotworowego,
a w czesci przypadkow moze u nich nastgpnie roz-
wina¢ sie zapalenie watroby zwigzane z reaktywacja
HBV (2,3). W zwiazku z tym rozpoznanie OBI jest
wazne dla badan przesiewowych przed leczeniem,
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the intensity of treatment. The highest reactivation
rate occurs in hematological malignancies, especially
in lymphomas, while in solid tumors the risk is
significantly lower (4,5).

THE EPIDEMIOLOGICAL SITUATION OF
HBV IN POLAND AND ITS CONTEMPORARY
CLINICAL IMPLICATIONS

Analysis of epidemiological trends indicates
that in the 1980s, Poland faced an exceptionally
high incidence of hepatitis B. As noted by Wiestaw
Magdzik, incidence rates during this period were
among the highest in Europe, resulting from, among
other factors, the systemic conditions of the healthcare
system at the time and limited access to vaccinations,
which were only introduced in 1989 (6).

The legacy of this epidemiologically unfavorable
period is currently a significant population of patients
with a serological profile of past infection (anti-HBc
positive, HBsAg negative, with or without detectable
HBYV DNA). This condition predisposes individuals to
occult hepatitis B infection (OBI).

Contemporary epidemiological data confirm
that this issue largely affects individuals born before
the introduction of universal vaccination. In 2021,
the highest rate of new HBV diagnoses in Poland
(9.48/100,000) was recorded in the 30-34 age group.
The high detection rate in this cohort, particularly
among women (9.85/100,000), is a result of mandatory
screening conducted during pregnancy.

Although systematic prophylaxis has led to the
elimination of acute cases among individuals up
to 28 years of age, the decline in the percentage of
children vaccinated with three doses — dropping to
89.3% in 2021 — is a concerning phenomenon (7).
From a clinical perspective, OBI poses a significant
threat due to the risk of viral reactivation, which
is particularly dangerous for patients undergoing
intensive  chemotherapy or immunosuppressive
treatment. It is estimated that the global prevalence of
OBI in the general population is approximately 3.8%.
In high-risk groups, such as children born to HBV-
infected mothers, this rate increases to 6.4%, and it
reaches 6.6% in the HBsAg-negative but anti-HBc-
positive population. Furthermore, OBI is recognized
as an independent risk factor for the development of
hepatocellular carcinoma in adults. Given that only
approximately 30% of children exposed to HBV
perinatally never develop OBI, monitoring HBV DNA
levels in at-risk groups remains crucial, regardless of
their serological status (7).

Clinical consequences of HBYV reactivation.
HBV reactivation in cancer patients can range
from completely asymptomatic increases in
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stratyfikacjg ryzyka oraz decyzjami dotyczacymi pro-
filaktyki przeciwwirusowej lub $cislego monitorowa-
nia wirusologicznego.

W literaturze naukowej odsetek reaktywacji wi-
rusa HBV u pacjentéw leczonych cytostatykami jest
zrdéznicowany i wynosi od 20 do 50% (4). Nalezy za-
uwazyé, ze ryzyko reaktywacji wirusa HBV zalezy od
rodzaju nowotworu oraz intensywnosci leczenia. Naj-
wyzszy odsetek reaktywacji wystepuje w przypadku
nowotworow hematologicznych, zwlaszcza chlonia-
kéw, natomiast w przypadku nowotwordéw litych ry-
zyko to jest znacznie nizsze (4,5).

SYTUACJA EPIDEMIOLOGICZNA HBV
W POLSCE I JEJ] WSPOLCZESNE IMPLIKACJE
KLINICZNE

Analiza trendow epidemiologicznych wskazuje, ze
Polska w latach 80. XX wieku zmagatla si¢ z wyjatko-
wo wysoka zapadalnosciag na wirusowe zapalenie wa-
troby typu B. Jak zauwazyt Wiestaw Magdzik, wskaz-
niki zapadalnos$ci w tym okresie nalezaty do jednych
z najwyzszych w Europie, co bylo wynikiem m.in.
owczesnych uwarunkowan systemowych w opiece
zdrowotnej oraz ograniczonego dostepu do szczepien
ochronnych przeciw wzw B, ktére zaczgto stosowac
dopiero w 1989 r. (6).

Dziedzictwem tego niekorzystnego epidemiolo-
gicznie okresu jest obecnie znaczna populacja pacjen-
tow z serologicznym profilem przebytego zakazenia
(anty-HBc dodatni, HBsAg ujemny, z obecnym lub
niecobecnym HBV DNA). Stan ten predysponuje do
wystapienia utajonego zakazenia HBV (ang. occult
hepatitis B infection, OBI).

Wspolczesne dane epidemiologiczne potwierdzaja,
ze problem ten dotyczy w duzej mierze osob urodzo-
nych przed wprowadzeniem powszechnych szczepien
ochronnych. W 2021 roku najwyzszy wskaznik no-
wych diagnoz HBV w Polsce (9,48/100 000) odno-
towano w grupie wiekowej 30-34 lata. Wysoka wy-
krywalnos¢ w tej kohorcie, szczegolnie wsrdd kobiet
(9,85/100 000), jest pochodna obligatoryjnych badan
przesiewowych prowadzonych w trakcie cigzy.

Cho¢ systematyczna profilaktyka pozwolita na eli-
minacj¢ ostrych zachorowan u osob do 28. roku zycia,
niepokojagcym zjawiskiem jest odnotowany w 2021
roku spadek odsetka dzieci zaszczepionych trzema
dawkami do poziomu 89,3% (7). Z perspektywy kli-
nicznej, OBI stanowi istotne zagrozenie ze wzgledu
na ryzyko reaktywacji wirusa, co jest szczegélnie
niebezpieczne u pacjentdow poddawanych intensyw-
nej chemioterapii lub leczeniu immunosupresyjnemu.
Szacuje si¢, ze globalna czegsto$¢ wystepowania OBI
w populacji ogélnej wynosi okoto 3,8%. W grupach
wysokiego ryzyka, takich jak dzieci urodzone przez
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aminotransferase activity to severe hepatitis with liver
failure resulting in the death of the patient (4, 8). The
overall mortality rate associated with hepatitis B virus
reactivation is approximately 5%, but in patients with
hepatocellular carcinoma it reaches approximately
30% (9,10). In patients with newly diagnosed hepatitis
B virus associated hepatitis, fulminant liver failure
developed in 38% of individuals (11).

Most often, HBV reactivation manifests itself as
a sudden >10-fold increase in HBV DNA levels and
an increase in alanine aminotransferase (ALT) above
three times the upper limit of normal or an absolute
increase in ALT of more than 100 IU/L(4,8,12).
When diagnosing HBV reactivation, other possible
causes of an increase in these biochemical markers
should be considered, including liver damage caused
by chemotherapy, presence of cancer metastases to
the liver and viral infections particularly hepatitis
A virus (HAV), hepatitis E virus (HEV), hepatitis C
virus (HCV), and cytomegalovirus (CMV) (4,13). An
important clinical consequence of HBV reactivation is
the disruption of continuity of cancer treatment. The
occurrence of HBV reactivation usually forces the
interruption or postponement of subsequent cycles
of chemotherapy until the hepatitis is controlled.
Disruption of chemotherapy occurred in 68-71% of
patients, compared to 19-33% of patients without HBV
reactivation. Such an unplanned interruption creates
a risk of tumor progression and loss of the benefits of
cancer treatment (8,10).

WHY ARE CANCER PATIENTS
PARTICULARLY VULNERABLE TO HBV
REACTIVATION?

This is because high doses of chemotherapy,
immunotherapy, or radiotherapy suppress the body’s
immune surveillance of the virus. HBV remains
in hepatocytes in the form of stable cccDNA, and
in the event of immunosuppression resulting from
cancer treatment, the virus can resume replication
(14,15). Anti-CD20 antibody therapy and allogeneic
hematopoietic stem cell transplantation carry the
highest risk of HBV reactivation (15). After allogeneic
hematopoietic stem cell transplantation, the incidence
of reactivation reaches 14-78%, and the mortality rate
without antiviral prophylaxis is 5-22% (16). Other
drugs associated with a high or moderate risk of HBV
reactivation include anthracyclines, tyrosine kinase
inhibitors, long-term steroid therapy, and CAR-T
immunotherapy (15).

matki zakazone HBV, wskaznik ten wzrasta do 6,4%,
a w populacji 0os6b HBsAg-ujemnych, lecz anty-HB-
c-dodatnich, osigga poziom 6,6%. Ponadto OBI jest
uznawane za niezalezny czynnik ryzyka rozwoju raka
watrobowokomorkowego u dorostych. Biorgc pod
uwage, ze jedynie ok. 30% dzieci eksponowanych na
HBV w okresie okotoporodowym nigdy nie rozwija
OBI, kluczowe staje si¢ monitorowanie poziomu HBV
DNA w grupach ryzyka, niezaleznie od statusu sero-
logicznego (7).

Konsekwencje kliniczne reaktywacji HBV. Re-
aktywacja zakazenia HBV u chorego onkologicznego
moze przebiega¢ w skali od zupetnie bezobjawowego
wzrostu aktywno$ci aminotransferaz, az po ciezkie
zapalenie watroby z niewydolnoscig watroby zakon-
czone zgonem pacjenta (4,8). Caltkowita §miertelnosc¢
zwigzana z reaktywacjg wirusa zapalenia watroby
typu B wynosi okoto 5%, lecz u osob cierpigcych na
raka watrobowokomorkowego sigga ok. 30% (9,10).
U pacjentéw z nowo zdiagnozowanym zapaleniem
watroby wywotanym wirusem zapalenia watroby typu
B u 38% 0s6b rozwingta si¢ piorunujgca niewydolnosé
watroby (11).

Najczesciej reaktywacja HBV objawia si¢ nagltym,
co najmniej dziesigciokrotnym wzrostem st¢zenia
DNA HBV oraz wzrostem poziomu ALT powyzej
trzykrotno$ci gornej granicy normy lub bezwzgled-
nym wzrostem poziomu ALT o ponad 100 1U/1 (4,8,12).
Przy diagnozowaniu reaktywacji HBV nalezy wziaé
pod uwage inne mozliwe przyczyny wzrostu tych
markeréw biochemicznych, w tym uszkodzenie wa-
troby spowodowane chemioterapig, obecnos¢ przerzu-
tow nowotworowych do watroby oraz infekcje wiruso-
we, W szczegdlnosci wirusem zapalenia watroby typu
A (HAV), wirusem zapalenia watroby typu E (HEV),
wirusem zapalenia watroby typu C (HCV) i wirusem
cytomegalii (CMV) (4,13). Istotng konsekwencja kli-
niczng reaktywacji HBV jest zaklocenie cigglosci le-
czenia nowotworu. Wystapienie reaktywacji HBV za-
zwyczaj wymusza przerwanie lub odtozenie kolejnych
cykli chemioterapii do czasu opanowania zapalenia
watroby. Przerwanie chemioterapii wystapito u 68-
71% pacjentow, w porownaniu z 19-33% pacjentow
bez reaktywacji HBV. Takie nieplanowane przerwanie
stwarza ryzyko progresji nowotworu i utraty korzysci
ptynacych z leczenia nowotworu (8,10).

DLACZEGO PACJENCI ONKOLOGICZNI
SA SZCZEGOLNIE NARAZENI NA
REAKTYWACIJE ZAKAZENIA HBV?

Wynika to z faktu, ze wysokie dawki chemiotera-
pii, immunoterapii lub radioterapii ostabiajg nadzor
immunologiczny organizmu nad wirusem. HBV po-
zostaje w hepatocytach w postaci stabilnej cccDNA
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EVIDENCE GAP AND CONTRADICTIONS IN
CURRENT RECOMMENDATIONS

Inconsistent guidelines. International
gastroenterology societies have not adopted a uniform
definition of HBV reactivation. No consistent criterion
for HBV DNA increase has been established among
different scientific societies that would allow for the
diagnosis of reactivation of infection. The literature
often assumes that this increase must be at least
logarithmic or a hundredfold (17). The lack of
standardization makes it difficult to combine study
results and compare the effectiveness of preventive
interventions. An analysis of amulticenter retrospective
study of patients treated with rituximab between 2000
and 2021 shows how the lack of uniform, clearly
enforced recommendations translates into everyday
clinical practice. Although all guidelines recommend
testing for both HBsAg and anti-HBc antibodies prior
to high-risk therapy, only 46% of patients were tested
correctly. This is even more evident when comparing
different types of centers: in academic hospitals, the
percentage of correct screening was 65%, while in
non-academic hospitals it was only 32% (18).

SCREENING BEFORE CHEMOTHERAPY
— A UNIVERSAL STRATEGY OR A RISK-
ADAPTED ONE?

One of the widely debated issues in the prevention
of HBV reactivation remains whether all patients
starting chemotherapy should be screened for HBV, or
only selected high-risk groups. The universal approach
involves testing for HBsAg and anti-HBc antibodies
in every oncology patient before administering
the first dose of cytostatics (19). The risk-adapted
approach recommends testing only those who meet
specific criteria for moderate or high risk and who
will undergo immunosuppressive therapy. The risk-
adapted strategy discourages routine HBV screening
in low-risk patients, as there is currently no clinical
evidence to support the benefits of such screening in
this population (20).

BIOLOGICAL MECHANISMS LEADING TO
HBV REACTIVATION

HBYV reactivation is a multifactorial phenomenon.
It results from interactions between virus forms
that have survived in hepatocytes, pharmacological
or disease-related immune suppression, and direct
stimulation of virus replication by certain drugs.

Persistent presence of cccDNA in hepatocytes.
After binding to the NTCP receptor on the surface of
the hepatocyte, the HBV particle enters the nucleus,
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i1 w przypadku immunosupresji, ktora pojawia si¢
w wyniku leczenia onkologicznego moze ponownie
rozpoczg¢ replikacje (14,15). Terapia przeciwciatami
anty-CD20 oraz allogeniczny przeszczep krwiotwor-
czych komorek macierzystych wigza si¢ z najwyz-
szym ryzykiem reaktywacji HBV (15). Po allogenicz-
nym przeszczepie krwiotworczych komorek macie-
rzystych czestos¢ wystepowania reaktywacji sigga
14-78%, a $miertelnos¢ bez profilaktyki przeciwwiru-
sowej wynosi 5-22% (16). Wérdod innych lekéw wyso-
kiego lub umiarkowanego ryzyka reaktywacji zakaze-
nia HBV mozemy wymieni¢ antracykliny, inhibitory
kinaz tyrozynowych, dtugotrwala steroidoterapi¢ czy
immunoterapi¢ CAR-T (15).

LUKI W DOWODACH NAUKOWYCH
I SPRZECZNOSCI W AKTUALNYCH
ZALECENIACH

Niespdjne wytyczne. Migdzynarodowe towarzy-
stwa gastroenterologiczne nie przyjety jednolitej de-
finicji reaktywacji HBV. Wérdd roznych towarzystw
naukowych nie ustalono spojnych kryteriéw dotycza-
cych wzrostu stgzenia DNA HBYV, ktore pozwalalyby
na rozpoznanie reaktywacji zakazenia. W literaturze
czesto zaktada sie, ze wzrost ten musi by¢ co najmnigj
logarytmiczny lub stukrotny (17). Brak standaryzacji
utrudnia taczenie wynikéw badan i poréwnywanie
skuteczno$ci interwencji profilaktycznych. Analiza
wieloosrodkowego badania retrospektywnego pacjen-
tow leczonych rytuksymabem w latach 2000-2021
pokazuje, jak brak jednolitych, jasno egzekwowanych
zalecen przektada si¢ na codzienng praktyke klinicz-
ng. Chociaz wszystkie wytyczne zalecajag wykonanie
badan zaréwno na obecnos¢ HBsAg, jak i przeciwciat
anty-HBc przed rozpoczeciem terapii wysokiego ry-
zyka, tylko u 46% pacjentéw badania te zostaly prze-
prowadzone prawidtowo. Jest to jeszcze bardziej wi-
doczne przy porownaniu roznych typow osrodkow:
w szpitalach akademickich odsetek prawidlowych
badan przesiewowych wynidst 65%, podczas gdy
w szpitalach nieakademickich tylko 32% (18).

BADANIA PRZESIEWOWE PRZED
CHEMIOTERAPIA - STRATEGIA
UNIWERSALNA CZY DOSTOSOWANA DO
RYZYKA?

Jedng z szeroko dyskutowanych kwestii w zakre-
sie zapobiegania reaktywacji wirusa HBV pozostaje
to, czy wszyscy pacjenci rozpoczynajacy chemiotera-
pie powinni by¢ poddawani badaniom przesiewowym
w kierunku HBV, czy tez tylko wybrane grupy wy-
sokiego ryzyka. Podej$cie uniwersalne polega na wy-
konaniu badan na obecno$¢ antygenu HBsAg i prze-
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where its “relaxed” partially double-stranded DNA
(rcDNA) isrepaired by host proteins and chromatinized,
resulting in the formation of covalently closed circular
DNA (cccDNA), which is the template for all viral
mRNAs (21). cccDNA remains extremely stable in
the nucleus of the infected hepatocyte, which is why
chronic hepatitis B is difficult to cure and the virus
easily recurs after discontinuation of therapy (22). The
pool of cccDNA in hepatocytes forms a permanent
reservoir of the virus, which is extremely resistant to
the body’s immune mechanisms. In addition, HBV
uses the replication apparatus of the infected cell to
pass its viral DNA on to subsequent generations of
hepatocytes (22). The authors of the article emphasize
that this latent infection can become active, especially
during immunosuppressive therapy (e.g., with drugs
that disrupt B-cell immunity). Then, the loss of immune
surveillance allows cccDNA to resume transcription,
leading to a sudden increase in viremia and clinical
reactivation of HBV (21).

The role of T/B cell immune surveillance.
Maintaining HBV in a “dormant” state depends on
cytotoxic CD8* T lymphocytes and an adequate pool
of B cells producing protective anti-HBs antibodies.
HBV-specific T lymphocytes eliminate infected
cells through cytotoxic mechanisms or inhibit
viral replication through non-cytotoxic, cytokine-
dependent pathways, mainly interferons. Activated
B lymphocytes produce neutralizing antibodies that
remove circulating viral particles and further limit the
spread of HBV infection (23).

THE EFFECT OF IMMUNOCHEMOTHERAPY

B-cell depletion (rituximab, obinutuzumab).
Anti-CD20 antibodies remove B lymphocytes for
up to several months. Rituximab causes profound
and prolonged B lymphopenia, removing circulating
anti-HBs antibodies for up to 9 months, paving the
way for HBV to replicate again. Rituximab disrupts
cell signaling, leading to the death of cancerous B
lymphocytes. It also activates complement-dependent
cytotoxicity and induces antibody-dependent cellular
cytotoxicity involving macrophages, NK cells, and
granulocytes (24). Reactivation of HBV infection
during rituximab treatment may occur in up to 35%
of patients treated with this drug (25). Obinutuzumab
(another anti-CD20 drug), like rituximab, has been
registered by the FDA with a “high risk of HBVr”
annotation (24).

Strong  glucocorticosteroids and TNF-a
blockade. Glucocorticosteroids enhance HBV
replication by impairing the cytotoxic function of T
lymphocytes and activate the HBV genome by directly
binding to the glucocorticoid response element (GRE)

ciwcial anty-HBc u kazdego pacjenta onkologicznego
przed podaniem pierwszej dawki cytostatykow (19).
Podejscie dostosowane do ryzyka zaleca badanie tylko
tych osob, ktore spetniajg okreslone kryteria umiarko-
wanego lub wysokiego ryzyka i ktore bedg poddane
terapii immunosupresyjnej. Strategia dostosowana do
ryzyka odradza rutynowe badania przesiewowe w kie-
runku HBV u pacjentow z grupy niskiego ryzyka,
poniewaz obecnie brak jest dowodéw klinicznych po-
twierdzajacych korzysci z takiego postgpowania u tej
populacji (20).

MECHANIZMY BIOLOGICZNE
PROWADZACE DO REAKTYWACJI HBV

Reaktywacja wirusa HBV jest zjawiskiem wie-
loczynnikowym. Wynika ona z oddziatywan miedzy
formami wirusa, ktore przetrwaly w hepatocytach,
immunosupresja farmakologiczna lub zwigzang z cho-
robg oraz bezposrednig stymulacja replikacji wirusa
przez niektore leki.

Utrzymujaca sie obecno$¢ cccDNA w hepatocy-
tach. Po zwigzaniu czastki HBV z receptorem NTCP
na powierzchni hepatocytu wirus wnika do jadra,
w ktorym jego ,,rozluznione” czg¢§ciowo dwuniciowe
DNA (rcDNA) jest naprawiane przez biatka gospo-
darza i chromatynizowane, co skutkuje utworzeniem
kowalencyjnie zamknictego DNA kolistego (cccD-
NA), ktore jest matryca dla wszystkich wirusowych
mRNA (21). cccDNA pozostaje wyjatkowo trwale
w jadrze zakazonego hepatocytu, dlatego przewlekte
zapalenie watroby B trudno wyleczy¢ i po przerwaniu
terapii wirus tatwo nawraca (22). Pula cccDNA w he-
patocytach tworzy trwaly rezerwuar wirusa, ktory jest
wyjatkowo oporny na mechanizmy odpornosciowe
organizmu. Dodatkowo HBV wykorzystuje aparat re-
plikacyjny zakazonej komorki, przekazujac swoje wi-
rusowe DNA kolejnym pokoleniom hepatocytow (22).
Autorzy artykutlu podkreslaja, ze ta latentna infekcja
moze si¢ uaktywnic, zwlaszcza podczas terapii immu-
nosupresyjnych (np. przy uzyciu lekéw zaburzajacych
odpornos¢ B-komoérkowa). Wtedy ubytek nadzoru
immunologicznego pozwala cccDNA wznowi¢ tran-
skrypcje, co prowadzi do naglego wzrostu wiremii
i klinicznej reaktywacji HBV (21).

Rola nadzoru immunologicznego komoérek T
i B. Utrzymanie stanu ,,uspienia” HBV zalezy od cy-
totoksycznych limfocytéow T-CD8" oraz od odpowied-
niej puli komorek B wytwarzajacych ochronne prze-
ciwciata anty-HBs. Limfocyty T swoiste dla HBV eli-
minuja zakazone komoérki za pomocg mechanizméw
cytotoksycznych lub hamujg replikacj¢ wirusa na dro-
dze niecytotoksycznej, zaleznej od cytokin — gléwnie
interferonéw. Aktywowane limfocyty B wytwarzaja
przeciwciata neutralizujace, ktére usuwaja krazace
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(24). Doses > 20 mg of prednisone administered for >
4 weeks are classified as carrying a high risk of HBVr,
and doses of 10-20 mg used for the same period are
classified as carrying a moderate risk of HBVr (24,26).
TNF inhibits hepatitis virus replication and stimulates
the response of HBV-specific T lymphocytes,
which allows the virus to be removed from infected
hepatocytes. TNF-o antagonists used in oncology
abolish the antiviral effect of TNF, triggering HBV
replication (24).

Anthracyclines (doxorubicin). Anthracyclines
are also worth noting, as studies show that during
doxorubicin therapy, HBV infection is reactivated in
up to half of patients. This mechanism is associated
with increased expression of the cell cycle regulator
p21, which enhances HBV transcription and leads to
increased viral replication (26,27).

HBV REACTIVATION RISK CLASSES
ACCORDING TO TREATMENT REGIMEN

Table 1 lists the most commonly used groups
of drugs/procedures in oncology and hematology,
together with the risk of HBV reactivation assigned
by the American Gastroenterological Association
(AGA) 2025 guidelines. The classification is two-
tiered: separately for HBsAg-positive patients and

czastki wirusa i dodatkowo ograniczajg szerzenie si¢
zakazenia HBV (23).

SKUTKI IMMUNOCHEMIOTERAPII

Deplecja limfocytow B (rytuksymab, obinutuzu-
mab). Przeciwciala anty-CD20 usuwajg limfocyty B
nawet przez kilka miesiecy. Rytuksymab wywotuje
gleboka 1 dtugotrwatg limfopeni¢ B, usuwajac kraza-
ce przeciwciata anty-HBs nawet przez 9 miesigcy, co
toruje droge HBV do ponownej replikacji. Rytuksy-
mab zaburza sygnalizacje komodrkowsa, co prowadzi
do $mierci nowotworowych limfocytow B. Aktywuje
takze cytotoksyczno$¢ zalezng od dopeiniacza oraz
indukuje cytotoksyczno$¢ komoérkowa zalezng od
przeciwcial, w ktorej biorg udziat makrofagi, komorki
NK i granulocyty (24). Reaktywacja zakazenia HBV
podczas stosowania rytuksymabu moze wystapic¢ na-
wet u 35% leczonych w ten sposob pacjentow (25).
Obinutuzumab (kolejny lek z grupy anty-CD20) po-
dobnie jak rytuksymab zostat przez FDA zarejestro-
wany z adnotacjg ,,wysokiego ryzyka HBVr” (24).

Silne glikokortykosteroidy i blokada TNF-a. Gli-
kokortykosteroidy nasilaja replikacje wirusa HBV przez
ostabienie funkcji cytotoksycznych limfocytow T oraz
aktywuja genom HBV przez bezposrednie wigzanie
z glikokortykoidowym elementem odpowiedzi (GRE)

Table 1. HBV reactivation risk classes according to treatment regimen (28)
Tabela 1. Klasy ryzyka reaktywacji HBV w zaleznosci od schematu leczenia (28)

HBsAg-positive Low risk (< 1%)

Moderate (1-10%)

High (>10%)

Medications/
procedures

* Short-term (< 1week)
glucocorticoid therapy |+ Long-term
* Intra-articular steroids

* Anti-T-cell therapy * Anthracycline derivativess

* Anti-TNF therapy

glucocorticosteroid therapy |* Anti-IL-6 therapy
(> 4 weeks, low dose) * B cell-depleting agents

* CAR-T cell therapy
 Cytokine/integrin inhibitors

* TACE

» TKI therapy

» JAK inhibitor therapy

* HCV co-infection undergoing DAA
therapy

Corticosteroid therapy > 4 weeks with
moderate/high doses

HBsAg negative,

i 0
anti-HBc positive Low risk (< 1%)

Moderate (1-10%)

High (>10%)

 Intra-articular steroids|e

Steroids > 4 weeks,
medium/high dose

Medications/ * Immune checkpoint |+ Anthracyclines * B cell-depleting agents
procedures inhibitors * Anti-IL-6
* Anti-TNF * Anti-T-cell therapy
* HCV coinfection * CAR-T cell therapy
during DAA » Cytokine/integrin inhibitors
* Steroids > 4 weeks, » TKI/JAK inhibitor therapy
low dose * TACE
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for patients with a history of HBV (HBsAg-negative,
anti-HBc positive). There are three levels of HBV
reactivation risk: high (> 10%), moderate (1-10%),
low (< 1%) (28).

RECOMMENDATIONS OF THE POLISH HBV
EXPERT GROUP

The epidemiological situation in Poland exhibits
distinct characteristics compared to other European
countries, which served as the rationale for the 2018
development of local guidelines for the treatment of
chronic hepatitis B. According to the Polish HBV
Expert Group guidelines, patient eligibility for
treatment requires confirmation of HBsAg persistence
for at least six months, alongside the simultaneous
fulfillment of two out of the three following criteria:

1. HBV DNA levels exceeding 2000 1U/ml;

2. Alanine aminotransferase  (ALT) activity
exceeding the upper limit of normal (ULN);

3. Advanced liver fibrosis, confirmed via histological
examination of a biopsy specimen or elastography.

It is important to highlight a specific group of
HBeAg-positive patients who do not require the
initiation of pharmacotherapy. This applies to young
individuals (under 30 years of age) in the high-
replication phase who present with no clinical features
of liver disease and have no significant family history
of hepatocellular carcinoma (HCC) (29).

The selection of first-line agents in the Polish
recommendations remains consistent with
international guidelines. Standard therapy comprises
pegylated interferon alfa-2a (PEG-IFN-02a) and
nucleoside/nucleotide analogues (NA): entecavir
(ETV), tenofovir disoproxil fumarate (TDF), or
tenofovir alafenamide (TAF). It is noteworthy that in
the Polish clinical setting, PEG-IFN-a2a exhibits high
efficacy, which is attributed to the predominance of
HBV genotype A (detected in over 70% of infected
patients). The standard duration of PEG-IFN-o2a
therapy, excluding strictly defined indications, is 48
weeks. Treatment success is defined as achieving HBV
DNA levels below 2000 IU/ml upon completion of the
full therapeutic cycle (29).

To monitor clinical status and evaluate potential
eligibility =~ for  nucleoside/nucleotide  analogue
(NA) therapy, patients should undergo follow-up
assessments every six months. This protocol includes
the measurement of ALT activity, as well as HBV
DNA and HBsAg levels. If an increase in ALT
activity and/or an elevation in HBV DNA viral load
is detected, the patient is eligible for the initiation of
pharmacotherapy (NAs). It should be noted that in
such cases, re-initiation of interferon (IFN) therapy is
not recommended (29).

(24). Dawki > 20 mg prednizonu podawane przez >
4 tyg. klasyfikowane sg jako niosace z sobg wysokie
ryzyko HBVr, a dawki 10-20 mg stosowane przez ten
sam okres sa klasyfikowane jako niosace umiarkowane
ryzyko HBVr (24,26). TNF hamuje replikacje wirusa
zapalenia watroby i stymuluje odpowiedz limfocytow
T swoistych dla HBV, co pozwala usuwac¢ wirusa z za-
kazonych hepatocytow. Antagonisci TNF-a stosowane
w onkologii znoszg przeciwwirusowe dziatanie TNF,
uruchamiajac replikacje HBV (24).

Antracykliny (doksorubicyna). Warto réwniez
zwroci¢ uwage na antracykliny, poniewaz badania do-
wodza, ze podczas terapii doksorubicyng dochodzi do
reaktywacji zakazenia wirusem HBV nawet u potowy
pacjentow. Mechanizm ten wigze si¢ ze zwigkszong
ekspresjg regulatora cyklu komorkowego p21, ktora
nasila transkrypcje HBV i prowadzi do wzrostu repli-
kacji wirusa (26,27).

KLASY RYZYKA REAKTYWACIJI HBV
W ZALEZNOSCI OD SCHEMATU LECZENIA

W Tabeli 1 wymieniono najcz¢sciej stosowane gru-
py lekow i procedur w onkologii i hematologii wraz
z ryzykiem reaktywacji HBV okreslonym w wytycz-
nych AGA 2025. Klasyfikacja jest dwupoziomowa:
oddzielnie dla pacjentéw HBsAg-dodatnich oraz dla
pacjentow z przebyciem HBV (HBsAg-ujemnych,
anty-HBc-dodatnich). Istniejg trzy poziomy ryzyka
reaktywacji HBV: wysokie (> 10%), umiarkowane (1-
10%), niskie (< 1%) (28).

REKOMENDACJE POLSKIEJ GRUPY
EKSPERTOW HBV

Sytuacja epidemiologiczna w Polsce wykazuje od-
regbnos¢ na tle innych krajow europejskich, co stato
si¢ przestanka do opracowania w 2018 roku lokalnych
zalecen dotyczacych leczenia przewlektego wirusowe-
go zapalenia watroby typu B. Zgodnie z wytycznymi
Polskiej Grupy Ekspertow HBV, kwalifikacja pacjenta
do leczenia wymaga potwierdzenia obecnos$ci antyge-
nu HBs (HBsAg) przez co najmniej 6 miesigcy oraz
jednoczesnego spetnienia dwoch z trzech ponizszych
kryteriow:

1. stgezenie HBV DNA powyzej 2000 [U/ml;

2. aktywno$¢ aminotransferazy alaninowej (ALT)
przekraczajaca gorng granice normy (GGN);

3. zaawansowanie widknienia watroby potwierdzone
w badaniu histologicznym bioptatu lub w ocenie
elastograficzne;j.

Nalezy wskaza¢ na specyficzng grupg pacjentow
HBeAg-dodatnich, ktoérzy nie wymagaja wlaczenia
farmakoterapii. Dotyczy to 0os6b mtodych (ponizej 30.
roku zycia) w fazie wysokiej replikacji, u ktorych nie
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In contrast to IFN therapy, the definitive duration for
NA treatment has not been unequivocally established
and depends on the virological and serological
response. It is generally accepted that discontinuation
of NA administration may be considered following the
achievement of sustained HBeAg seroconversion (loss
of HBeAg and the appearance of anti-HBe antibodies)
persisting for at least 12 months, provided that normal
ALT activity is maintained and HBV DNA levels
remain below 2000 [U/ml (29).

The Polish guidelines account for special clinical
situations that require an individualized therapeutic
regimen or modifications to standard management.
These groups include:

— Patients with a suboptimal response to previous
antiviral therapy;

— Individuals with advanced liver cirrhosis and
patients diagnosed with hepatocellular carcinoma
(HCO);

— Patients with acute hepatitis B presenting with
a severe or fulminant course;

— The pediatric population;

— Women planning pregnancy and pregnant patients
(prevention of vertical transmission).

According to the Polish working group
recommendations for prevention of HBV reactivation,
all patients who are potential candidates for oncological
therapies that increase the risk of HBV reactivation
should be tested for hepatitis B virus infection
markers before starting treatment, including HBsAg,
total anti-HBc, anti-HBs and HBV DNA if HBsAg is
detectable. The authors of the guidelines distinguish
several basic courses of action aimed at reducing
the risk of HBV reactivation in patients undergoing
immunosuppressive treatment. These approaches
include the implementation of pharmacological
prophylaxis with nucleoside or nucleotide analogues
(NA), close monitoring of patients without routine
antiviral prophylaxis, and qualification for hepatitis
B vaccination. Detailed procedures depending on the
patient’s serological status are presented in the Table
2 (30).

The guidelines also draw attention to the
management of patients undergoing autologous or
allogeneic HSCT, as this is a high-risk group for HBV
reactivation. Antiviral prophylaxis with entecavir or
lamivudine is implemented in patients undergoing
autologous or allogeneic HSCT in three key situations.
Firstly, in all HBsAg-positive patients, regardless
of HBV viremia. Antiviral therapy should then be
started at least one week before transplantation
and continued for at least one year after the end of
immunosuppression. Secondly, in anti-HBc-positive
patients after HBV infection, antiviral prophylaxis
is recommended for at least 18 months after the end
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stwierdza si¢ klinicznych cech choroby watroby ani

obcigzajacego wywiadu rodzinnego w kierunku raka

watrobowokomoérkowego (HCC) (29).

Wybor lekow pierwszego rzutu w polskich reko-
mendacjach jest spojny z wytycznymi migdzynaro-
dowymi. Standardowa terapi¢ stanowia: pegylowany
interferon alfa-2a (PEG-IFN-02a) oraz analogi nukle-
ozydow/nukleotydéw — entekawir (ETV), dizoproksyl
tenofowiru (TDF) lub alafenamid tenofowiru (TAF).
Warto podkresli¢, ze w polskich warunkach klinicz-
nych PEG-IFN-a2a wykazuje wysoka skuteczno$¢, co
wigze si¢ z dominacja genotypu A wirusa (odnotowy-
wanego u ponad 70% zakazonych). Standardowy czas
trwania terapii PEG-IFN-02a, poza $cisle okreslony-
mi wskazaniami, wynosi 48 tygodni. O skutecznos$ci
leczenia $wiadczy uzyskanie stgzenia HBV DNA po-
nizej 2000 IU/ml po zakonczeniu petnego cyklu tera-
peutycznego (29).

W celu monitorowania statusu klinicznego i ewen-
tualnej kwalifikacji do leczenia analogami nukleozy-
dow/nukleotydéw (AN), pacjenci powinni poddawaé
si¢ badaniom kontrolnym co 6 miesiecy. Schemat
ten obejmuje oznaczenie aktywnosci ALT oraz ste-
zen HBV DNA i HBsAg. W przypadku stwierdzenia
wzrostu aktywnosci ALT i/lub zwigkszenia wiremii
HBV DNA, pacjent zostaje zakwalifikowany do wia-
czenia farmakoterapii (AN). Nalezy zaznaczy¢, ze
w takich przypadkach nie zaleca si¢ ponownego wdra-
zania leczenia interferonem (IFN) (29).

W przeciwienstwie do terapii IFN, moment zakon-
czenia leczenia AN nie zostal jednoznacznie zdefi-
niowany i zalezy od odpowiedzi wirusologicznej oraz
serologicznej. Przyjmuje si¢ umownie, ze zakonczenie
podawania AN mozna rozwazy¢ po uzyskaniu trwatej
serokonwersji w uktadzie ,,e” (zanik antygenu HBeAg
1 pojawienie si¢ przeciwcial anty-HBe) utrzymujacej
si¢ przez co najmniej 12 miesigcy, przy jednoczesnym
zachowaniu prawidlowej aktywnosci ALT oraz steze-
nia HBV DNA ponizej 2000 1U/ml (29).

W polskich wytycznych uwzgledniono sytuacje
szczegdlne, ktore wymagaja indywidualizacji sche-
matu terapeutycznego lub modyfikacji standardowego
postepowania. Do grup tych naleza:

— pacjenci z brakiem satysfakcjonujacej odpowiedzi
na dotychczasowe leczenie przeciwwirusowe;

— osoby z zaawansowang marskoscig watroby oraz
pacjenci z rozpoznaniem raka watrobowokomor-
kowego (HCC);

— pacjenci z ostrym wirusowym zapaleniem watro-
by typu B o cigzkim lub piorunujgcym przebiegu;

— populacja pediatryczna;

— kobiety planujace cigze oraz pacjentki w cigzy
(profilaktyka transmisji wertykalnej).

Zgodnie z zaleceniami polskiej grupy roboczej
ds. zapobiegania reaktywacji HBV wszyscy pacjen-
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Table 2. Course of action in patients undergoing immunosuppressive treatment based on serological status (30)
Tabela 2. Postgpowanie u pacjentdéw poddanych leczeniu immunosupresyjnemu w zalezno$ci od statusu serologicznego

39)

PATIENT SEROLOGICAL STATUS

COURSE OF ACTION

HBsAg (+) and detectable HBV DNA
regardless of the reactivation-risk
category

HBsAg(+) without detectable HBV
DNA and planned therapy with a high
or medium risk of reactivation
HBsAg(-) / anti-HBc(+) and planned
therapy with a high or medium risk of
reactivation

Initiation of HBV reactivation prophylaxis

* For prophylaxis, we administer potent antivirals such as entecavir (ETV),
tenofovir disoproxil (TDF), or tenofovir alafenamide (TAF)

* We avoid administering analogues such as adefovir and telbivudine

 Prophylaxis is used throughout the entire period of oncological treatment
and for >18 months after its completion

* During immunosuppressive therapy, we monitor HBV DNA every <3
months, and after the end of prophylaxis, we continue these measurements
for another 12 months

HBsAg(+) without detectable HBV
DNA and therapy with low risk of
reactivation

HBsAg(-) / anti-HBc(+) and planned
therapy with low risk of reactivation

treatment

Monitoring of patients without routine antiviral prophylaxis
* ALT level assessment every 1-3 months during immunosuppressive

» If ALT increases, HBV DNA should be measured and antiviral prophylaxis
with NA (ETV, TDF, TAF) should be implemented

HBsAg(-), anti-HBc(-), anti-HBs(+)

No special treatment required

HBsAg(-), anti-HBc(-),anti-HBs(-)

Consider vaccination against hepatitis B

* Vaccination should preferably be administered before immunosuppressive
treatment or up to 3 months after its completion

* Vaccination is carried out according to the 0-1-6 month schedule, and in
urgent cases according to the 0-1-2-12 month schedule

of immunosuppression, preferably until immunity
is restored (CD4+ > 200-400/mm?), and long-term
monitoring of HBV DNA is recommended after the
end of prophylaxis. Prophylaxis is also recommended
when the recipient receives allo-HSCT from an anti-
HBc-positive donor. At the same time, regardless of
pharmacoprophylaxis, patients undergoing HSCT
should be vaccinated against HBV and their anti-HBs
titre should be monitored (30).

DRUG PROGRAM PREVENTING HBV
REACTIVATION

Based on Polish guidelines for the prevention of
HBYV reactivation, drug program B.106 was developed
to reduce the risk of HBV reactivation in patients at risk
of immunosuppression, including cancer patients. The
most important information about the drug program is
provided in the Table 3 (31).

ROLE OF QUANTITATIVE HBV DNA
TESTING (QPCR) IN THE DIAGNOSIS AND
MONITORING OF HBV REACTIVATION

Quantitative HBV DNA measurement by qPCR is
a key tool in the diagnosis and monitoring of
HBYV reactivation because, according to the European
Association for the Study of the Liver (EASL)
definition, HBV reactivation refers to a sudden increase
in viral replication and is most commonly identified

ci, ktorzy sa potencjalnymi kandydatami do terapii
onkologicznych zwickszajacych ryzyko reaktywacji
HBV, powinni przed rozpoczeciem leczenia zostac
poddani badaniom na obecnos$¢ markeréow zakazenia
wirusem zapalenia watroby typu B, w tym HBsAg,
catkowitych przeciwciat anty-HBc, przeciwciat anty
-HBs oraz HBV DNA, jesli wykrywalny jest HBsAg.
Autorzy wytycznych wyrdzniaja kilka podstawowych
kierunkow dziatania majacych na celu zmniejszenie
ryzyka reaktywacji HBV u pacjentow poddawanych
leczeniu immunosupresyjnemu. Podejscia te obejmu-
ja wdrozenie profilaktyki farmakologicznej z uzy-
ciem analogdéw nukleozydowych lub nukleotydowych
(AN), Sciste monitorowanie pacjentdw bez rutynowej
profilaktyki przeciwwirusowej oraz kwalifikacje do
szczepien przeciwko wirusowemu zapaleniu watroby
typu B. Szczegdtowe procedury w zaleznos$ci od statu-
su serologicznego pacjenta przedstawiono w ponizszej
tabeli (30).

W wytycznych zwrdcono rowniez uwage na poste-
powanie z pacjentami poddawanymi autologicznemu
lub allogenicznemu przeszczepowi krwiotwoérczych
komorek macierzystych (HSCT), poniewaz stanowia
oni grupe wysokiego ryzyka reaktywacji wirusa HBV.
Profilaktyke przeciwwirusowa z uzyciem entekawiru
lub lamiwudyny stosuje si¢ u pacjentow poddawanych
autologicznemu lub allogenicznemu przeszczepowi
HSCT w trzech kluczowych sytuacjach. Po pierwsze,
u wszystkich pacjentow HBsAg-dodatnich, niezalez-
nie od wiremii HBV. Leczenie przeciwwirusowe na-
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Table 3. Drug program preventing HBV reactivation (31)

Tabela 3. Program lekowy zapobiegajacy reaktywacji HBV (31)

Program name

Prevention of hepatitis B reactivation in beneficiaries after transplantation or in beneficiaries
receiving treatment associated with the risk of HBV reactivation (B.106)

Eligibility for the
program

The patient tests positive for HBsAg and/or anti-HBc with detectable or undetectable HBV DNA
and meets at least one of the following criteria:
* Has undergone organ/hematopoietic cell transplantation
* Has planned treatment with a high/medium risk of HBV reactivation
o anti-CD20 antibodies, systemic chemotherapy, high-dose glucocorticosteroids (>20 mg
daily for more than 4 weeks), tyrosine kinase inhibitors, cytokine inhibitors, immunophilin
inhibitors, TNF-alpha inhibitors, proteasome inhibitors
» He is being treated for hepatocellular carcinoma

Drugs used in Entecavir / tenofovir

prophylaxis

Duration of

prophylaxis after its completion

Throughout the period of therapy associated with the risk of HBV reactivation and 18 months

Patient monitoring

During treatment associated with the risk of HBV reactivation, we measure ALT + HBV DNA
every 3 months. After completing treatment, we measure HBV DNA every 3 months for 18
months after treatment completion and for an additional 12 months

by the reappearance of HBV DNA above 100 IU/
mL or HBsAg in individuals in whom these markers
were previously undetectable, or by at least a tenfold
increase in HBV DNA levels compared with baseline.
This means that quantitative HBV DNA testing is not
merely an auxiliary tool, but rather a fundamental
definitional component of reactivation. In clinical
practice, this assay enables identification of patients
with ongoing or renewed viral replication before
immunosuppressive therapy, thereby contributing to
baseline risk stratification and selection of antiviral
prophylaxis (32).

According to the latest EASL guidance, baseline
HBV DNA testing is particularly important in
HBsAg-negative,  anti-HBc-positive  individuals
in order to exclude active viral replication before
immunosuppressive therapy is started. The guidelines
further state that HBV reactivation risk assessment
should be based not only on serological markers, butalso
on HBV DNA status and the type and intensity of the
planned immunosuppressive regimen (32). Quantitative
HBYV DNA monitoring also has a practical role during
follow-up. EASL recommends that HBsAg-positive
patients at low risk who are not given prophylaxis
should undergo HBV DNA monitoring at least every
3 months, while HBsAg-negative, anti-HBc-positive,
HBV DNA-negative individuals receiving moderate-
or low-risk immunosuppressive regimens should be
monitored with HBsAg and/or HBV DNA every 3
months. These recommendations highlight qPCR as
a key tool for close virological surveillance and timely
identification of HBV reactivation in patients who are
not receiving universal prophylaxis (32).
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lezy wowczas rozpocza¢ co najmniej tydzien przed
przeszczepem i kontynuowacé przez co najmniej rok po
zakonczeniu immunosupresji. Po drugie, u pacjentow
z dodatnim wynikiem anty-HBc po przebytej infekcji
HBYV zaleca si¢ profilaktyke przeciwwirusowa przez co
najmniej 18 miesigcy po zakonczeniu immunosupresji,
najlepiej do czasu przywrocenia odpornosci (CD4+ >
200-400/mm?), a po zakonczeniu profilaktyki zaleca
si¢ dlugoterminowe monitorowanie HBV DNA. Pro-
filaktyke zaleca si¢ rowniez w przypadku, gdy biorca
otrzymuje allogeniczny przeszczep krwiotworczych
komorek macierzystych (allo-HSCT) od dawcy z do-
datnim wynikiem na obecno$¢ anty-HBc. Jednocze-
$nie, niezaleznie od profilaktyki farmakologicznej, pa-
cjenci poddawani HSCT powinni zosta¢ zaszczepieni
przeciwko HBV, a poziom ich przeciwcial anty-HBs
powinien by¢ monitorowany (30).

PROGRAM LEKOWY ZAPOBIEGAJACY
REAKTYWACJI HBV

W oparciu o polskie wytyczne dotyczace zapobie-
gania reaktywacji HBV opracowano program lekowy
B.106, majacy na celu zmniejszenie ryzyka reaktywa-
cji HBV u pacjentéw narazonych na immunosupresje,
w tym u pacjentow onkologicznych. Najwazniejsze in-
formacje dotyczace programu lekowego przedstawio-
no w Tabeli 3 (31).



Hanna Gruchot, Karolina Jastrzgbska, Anna Kuznar, Robert Wiraszka

PRACTICAL DIFFERENCES BETWEEN
GUIDELINES FOR ANTIVIRAL
PROPHYLAXIS OF HBV REACTIVATION

Practical difference between guidelines is that
the Polish recommendations are generally more
prophylaxis-forward, while EASL recommendations
are more risk-stratified and monitoring-dependent.
Under EASL, prophylaxis may be omitted in selected
low-risk situations only if structured virological
surveillance is guaranteed with prophylaxis preferred
when reliable monitoring cannot be ensured. In
contrast, Polish recommendations lower the threshold
to treat by stating that HBsAg-positive patients with
detectable HBV DNA should receive prophylaxis
regardless of reactivation risk category, which in
practice can lead to more frequent initiation of
antivirals. The recommended prophylaxis duration
after finishing immunosuppression differs. EASL
typically supports continuation of prophylaxis 6-12
months post-therapy which can be extended to

ROLA ILOSCIOWYCH BADAN HBV
DNA (QPCR) W DIAGNOSTYCE
I MONITOROWANIU REAKTY WACJI
WIRUSA HBV

Ilosciowy pomiar DNA wirusa HBV metoda qPCR
stanowi kluczowe narzedzie w diagnostyce i monito-
rowaniu reaktywacji HBV, poniewaz zgodnie z defi-
nicja EASL reaktywacja HBV odnosi si¢ do naglego
wzrostu replikacji wirusa i najczesciej rozpoznaje si¢
ja na podstawie ponownego pojawienia sic HBV DNA
powyzej 100 IU/ml lub HBsAgu 0séb, u ktérych weze-
$niej nie wykryto tych markeréw, lub na podstawie co
najmniej dziesigciokrotnego wzrostu poziomu HBV
DNA w poréwnaniu z wartoscig wyjsciowa. Oznacza
to, ze ilosciowe badanie HBV DNA nie jest jedynie na-
rzedziem pomocniczym, ale raczej fundamentalnym
elementem definiujacym reaktywacje. W praktyce
klinicznej badanie to umozliwia identyfikacj¢ pacjen-
tow z trwajaca lub wznowiong replikacjg wirusa przed
rozpoczeciem terapii immunosupresyjnej, przyczynia-

Table 4. Key recommendations of EASL 2025 regarding HBV reactivation in cancer patients treated with chemotherapy (32)
Tabela 4. Kluczowe zalecenia EASL 2025 dotyczace reaktywacji HBV u pacjentéw z nowotworami leczonych chemioterapig (32)

o Low reactivation risk

positive patients

AREA KEY POINTS ACCORDING TO EASL 2025

Screening  Before any immunosuppression, HBsAg + anti-HBc must be determined; in patients with

negative HbsAg/anti-HBc¢ (1),
* HBV DNA and anti-HBs are determined for better HBVr risk stratification and identification of

vaccination candidates

HBVr risk  Three risk levels: high (>10%), moderate (1-10%), low (<1%)

classification » Risk levels are assessed collectively based on serological status, HBV DNA level, and the type
and strength of planned immunosuppressive therapy

Antiviral * HBsAg(+)

prophylaxis o High/moderate reactivation risk: patients must receive antiviral prophylaxis (ETV, TDF,

TAF) before the first dose of cytostatics

- antiviral prophylaxis is not mandatory if HBV DNA is checked at least every 3 months.
Prophylaxis should be started if reliable monitoring of HBV DNA is not possible
* HBsAg(-)/anti-HBc(+)/HBV DNA(+) patients should be treated in the same way as HBsAg

* HBsAg(-)/anti-HBc(+) / HBV DNA(-) patients
° prophylaxis only for high-risk chemotherapy (e.g., anti-CD20 antibodies, HSCT, CAR-T);
o for moderate/low risk, close monitoring of HBsAg and/or HBV DNA every 3 months is
sufficient, and prophylaxis is recommended when regular monitoring is not possible

Preferred drugs .

ETV, TDF, or TAF only (high resistance barrier)
* lamivudine is not considered optimal due to its lower barrier to resistance

Duration of .
prophylaxis .

Min. 6-12 months after completion of immunosuppressive therapy
>18 months after completion of B-cell-depleting therapy

Monitoring * During antiviral prophylaxis

every 6-12 months if stable

o HBV DNA + ALT should be checked every 3-6 months until virological response, then

« Patients not receiving antiviral prophylaxis (under close surveillance)
o HBsAg-/anti-HBc (+) patients on moderate/low-risk regimens should have HBsAg and/or
HBYV DNA checked every 3 months
o HBsAg (+) low-risk patients should have HBV DNA checked at least every 3 months.
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>18 months only in the highest risk settings, while
the Polish Working Group generally recommends
prophylaxis throughout treatment and >18 months
after completion, implying longer antiviral exposure,
more follow-up time, and potentially higher resource
use, but also broader protection against late HBVr
(29,30,32). Key recommendations of EASL 2025
regarding HBV reactivation in cancer patients treated
with chemotherapy (32) are presented in Table 4.

CONCLUSIONS

Hepatitis B virus reactivation should be regarded
as a predictable and largely preventable complication
of systemic anticancer therapy in patients with current
or past HBV infection. The core preventive approach
includes screening before immunosuppression,
followed by either antiviral prophylaxis with high
resistance barrier agents or structured virological
surveillance when prophylaxis is not routinely
indicated and reliable monitoring can be ensured.
Existing guidelines offer a useful framework for
prevention of HBV reactivation, although they differ
in definitions and recommended strategies. Therefore,
local protocols should clearly indicate which
recommendations are adopted and adapt them to the
realities of everyday clinical practice. A pragmatic,
risk-based approach that combines the patient’s HBV
serological profile, baseline viral replication, and the
type and intensity of planned oncological therapy
may facilitate individualized decision-making while
preserving continuity of cancer treatment. Further
research is required, particularly in patients receiving
novel targeted and cellular therapies; until such data
are available, clinicians should apply current guidance
with caution and regularly reassess HBV-related risk
as treatment plans evolve.
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jac si¢ tym samym do wyjsciowej stratyfikacji ryzyka
i doboru profilaktyki przeciwwirusowej (32).

Zgodnie z najnowszymi wytycznymi EASL wy-
konanie wyjsciowego badania poziomu DNA wirusa
HBYV ma szczegdlne znaczenie u 0s6b z uyjemnym wy-
nikiem testu na obecno$¢ antygenu HBsAg i dodatnim
wynikiem testu na obecnos$¢ przeciwciat anty-HBc,
aby wykluczy¢ aktywna replikacje wirusa przed roz-
poczgciem leczenia immunosupresyjnego. Wytyczne
wskazujg ponadto, ze ocena ryzyka reaktywacji HBV
powinna opiera¢ si¢ nie tylko na markerach serolo-
gicznych, ale takze na poziomie DNA wirusa HBV
oraz na rodzaju i intensywnosci planowanego schema-
tu leczenia immunosupresyjnego (32).

Ilo§ciowe monitorowanie stezenia DNA wirusa
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HBsAg-ujemne, anti-HBc-dodatnie, HBV DNA-
ujemne, otrzymujgce schematy leczenia immuno-
supresyjnego o umiarkowanym lub niskim ryzyku,
powinny by¢ monitorowane pod katem HBsAg i/lub
HBV DNA co 3 miesigce. Zalecenia te podkreslaja
znaczenie qPCR jako kluczowego narzg¢dzia do Sciste-
go nadzoru wirusologicznego i terminowej identyfika-
cji reaktywacji HBV u pacjentow, ktorzy nie otrzymu-
ja profilaktyki powszechnej (32).

ROZNICE PRAKTYCZNE MIEDZY
WYTYCZNYMI DOTYCZACYMI
PROFILAKTYKI PRZECIWWIRUSOWE]
REAKTYWACIJI HBV

Roéznica praktyczna migedzy wytycznymi polega na
tym, ze polskie zalecenia sg generalnie bardziej nasta-
wione na profilaktyke, podczas gdy wytyczne EASL
opierajg si¢ w wickszym stopniu na stratyfikacji ry-
zyka 1 monitorowaniu. Zgodnie z wytycznymi EASL
mozna poming¢ profilaktyke w wybranych sytuacjach
niskiego ryzyka tylko wtedy, gdy zagwarantowana
jest ustrukturyzowana obserwacja wirusologiczna.
Profilaktyka jest preferowana, gdy nie mozna za-
pewnic¢ rzetelnego monitorowania. Natomiast polskie
zalecenia obnizajg prog rozpoczecia leczenia, stwier-
dzajac, ze pacjenci HBsAg-dodatni z wykrywalnym
HBV DNA powinni otrzymywac profilaktyke nieza-
leznie od kategorii ryzyka reaktywacji, co w prakty-
ce moze prowadzi¢ do czestszego rozpoczynania le-
czenia przeciwwirusowego. Rozni si¢ zalecany czas
trwania profilaktyki po zakonczeniu leczenia immu-
nosupresyjnego. EASL zazwyczaj popiera kontynu-
acje profilaktyki przez 6-12 miesiecy po zakonczeniu
terapii, ktérag mozna przedtuzy¢ do >18 miesigcy tyl-
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ABSTRACT

INTRODUCTION. Intestinal tuberculosis represents a form of extrapulmonary tuberculosis. Its clinical
presentation may mimic other gastrointestinal disorders, including Crohn’s disease and malignancies, potentially
resulting in delayed diagnosis.

CASE REPORT. We report a case of a 39-year-old man who presented with severe abdominal pain, vomiting,
and cessation of stool and gas passage. Physical examination revealed cachexia and diffuse abdominal tenderness,
while laboratory tests demonstrated elevated inflammatory markers. Abdominal computed tomography
suggested small bowel obstruction, possibly due to intestinal torsion. Radiological examination of the chest
demonstrated numerous small, diffusely distributed nodules. Emergency laparotomy was performed, revealing
thickened intestinal loops, and enlarged mesenteric lymph nodes. Histopathological examination confirmed
granulomatous inflammation with caseous necrosis. Sputum smear microscopy was negative, while molecular
testing using the GeneXpert MTB/RIF assay detected genetic material of the Mycobacterium tuberculosis
complex and showed no evidence of rifampicin resistance. Sputum culture for Mycobacterium tuberculosis
was positive. The patient was subsequently transferred to a tuberculosis reference center for initiation of anti-
tuberculous therapy.

CONCLUSIONS. In summary, this case underscores the need to consider intestinal tuberculosis in the
differential diagnosis of intestinal obstruction, particularly in patients with chronic symptoms, malnutrition, or
suggestive radiological findings. The limited sensitivity of sputum smear microscopy justifies confirmation of
the diagnosis by histopathological examination and culture. In cases of suspected extrapulmonary tuberculosis,
chest radiography or computed tomography should be performed. A portion of the intraoperatively obtained
specimen should also be preserved in 0.9% saline for microbiological testing for mycobacteria.

Keywords: tuberculosis, bowel obstruction, intestinal tuberculosis, acquired immunodeficiency

STRESZCZENIE

WPROWADZENIE. Gruzlica jelit jest rzadka postacia gruzlicy pozaplucnej, ktorej obraz kliniczny moze
przypomina¢ inne choroby przewodu pokarmowego, takie jak chorobg¢ Les$niowskiego-Crohna czy chorobe
nowotworowa jelit, co moze prowadzi¢ do p6zniejszego rozpoznania zakazenia.

OPIS PRZYPADKU. Przedstawiamy przypadek 39-letniego mezczyzny, ktory zglosit si¢ z powodu silne-
go bolu brzucha, wymiotéw oraz zatrzymania oddawania stolca i gazow. W badaniu fizykalnym stwierdzono
kacheksje oraz rozlang tkliwos¢ powtok brzusznych lub bolesnos¢ uciskowa brzucha, natomiast badania labo-
ratoryjne wykazaly podwyzszone wyktadniki stanu zapalnego. Tomografia komputerowa jamy brzusznej suge-
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rowala niedroznos¢ jelita cienkiego, prawdopodobnie spowodowang skretem jelita. W badaniu radiologicznym
klatki piersiowej wykazano liczne drobne rozsiane guzki. W trybie pilnym wykonano laparotomie, podczas kto-
rej stwierdzono pogrubiate petle jelitowe oraz powiekszone wezty chtonne krezki. Badanie histopatologiczne
potwierdzilo obecnos¢ zapalenia ziarniakowego z martwicg serowatg, badanie bakterioskopowe plwociny byto
ujemne, badanie molekularne (GeneXpert MTB/RIF) wykazato obecno$¢ materiatu genetycznego Mycobac-
terium tuberculosis complex oraz nie wykryto genu opornosci na ryfampicyne, posiew plwociny w kierunku
pratkéw gruzlicy byt dodatni. Pacjent zostat nastepnie przekazany do osrodka leczenia gruzlicy w celu konty-
nuacji terapii przeciwpratkowe;.

WNIOSKI. Podsumowujac, przedstawiony przypadek podkresla konieczno$¢ uwzglednienia gruzlicy jelit
w diagnostyce réznicowej niedroznosci przewodu pokarmowego, szczegolnie u pacjentow z przewlektymi ob-
jawami, niedozywieniem lub charakterystycznymi zmianami w badaniach radiologicznych. Ograniczona czu-
to$¢ mikroskopii plwociny uzasadnia potwierdzenie rozpoznania w badaniu histopatologicznym oraz hodowli.
W przypadku podejrzenia gruzlicy pozaphucnej nalezy wykona¢ radiogram lub tomografi¢ komputerowa klatki
piersiowej. Cze$¢ materiatu pobranego srédoperacyjnie powinna by¢ roéwniez zabezpieczona w 0,9% NaCl do
badan mikrobiologicznych w kierunku pratkow.

Stowa kluczowe: gruzlica, niedroznos¢ przewodu pokarmowego, nabyty niedobor odpornosci, gruzlica jelit

INTRODUCTION

Intestinal obstruction is a potentially life-
threatening condition caused by the interruption
of intestinal contents passage through the
gastrointestinal tract. Intestinal tuberculosis (ITB) is
a rare form of extrapulmonary tuberculosis, caused
by Mycobacterium tuberculosis which accounts for
approximately 1-3% of all disease cases (1). Infection
occurs most commonly through swallowing infected
sputum in patients with pulmonary tuberculosis, or via
hematogenous spread. Diagnosing ITB is challenging
because of nonspecific clinical features that often
mimic Crohn’s disease, malignancy, or other chronic
inflammatory bowel conditions. In certain cases, ITB
may present acutely as intestinal obstruction requiring
urgent surgical intervention (2-5).

Here we present a case of a patient with intestinal
tuberculosis manifesting as small bowel obstruction.

CASE REPORT

A 39-year-old man was admitted to the Surgery
Department due to abdominal pain, vomiting,
and absence of stool and gas passage. The patient
reported severe diffuse abdominal pain, lasting two
weeks prior to admission. The day before, vomiting
occurred after attempting to eat; the last stool was
given the same day. The patient had no established
risk factors for tuberculosis, including diabetes
mellitus, immunosuppressive treatment, alcohol
misuse, or smoking. Furthermore, there was no history
of exposure to a patient with tuberculosis or travel to
regions with a high tuberculosis burden. The patient
was a native resident of Poland.

The physical examination displayed cachexia,
planked abdominal pain with rigidity and pain
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WPROWADZENIE

Niedrozno$¢ przewodu pokarmowego to mecha-
niczne lub czynno$ciowe zahamowanie pasazu tresci
jelitowej (np. zrosty, nowotwory, przepukliny, pora-
zenie jelit), stanowiace bezposrednie zagrozenie zy-
cia. Gruzlica jelit (GJ) jest rzadka postacig gruzlicy
pozaplucnej, wywotywang przez Mycobacterium tu-
berculosis, stanowigcg okoto 1-3% wszystkich przy-
padkow choroby (1). Do zakazenia dochodzi poprzez
potykanie zakazonej plwociny u pacjentéw z gruzlica
ptuc lub droga krwiopochodna. Rozpoznanie GJ jest
trudne ze wzgledu na nieswoiste objawy kliniczne, ta-
kie jak bol brzucha, goraczka, utrata masy ciata czy
zaburzenia rytmu wypréznien, ktore czesto przypo-
minajg chorobe Les$niowskiego-Crohna, nowotwory
lub inne przewlekte choroby zapalne jelit. W niekto-
rych przypadkach GJ moze objawia¢ si¢ jako ostra
niedrozno$¢ przewodu pokarmowego wymagajaca
pilnej interwencji chirurgicznej (2-5).

W niniejszej pracy opisujemy przypadek pacjenta
z gruzlica jelit, przebiegajaca pod postacig ostrej nie-
droznosci jelita cienkiego.

OPIS PRZYPADKU

39-letni mezczyzna zostat przyjety do oddziatu
chirurgii z powodu boélu brzucha, wymiotéw oraz za-
trzymania oddawania stolca i gazéw. Pacjent zgtaszat
silny bol brzucha utrzymujacy si¢ przez dwa tygodnie
przed przyjeciem. W dniu poprzedzajacym hospitali-
zacje wystapily wymioty po probie spozycia positku;
ostatni stolec oddat tego samego dnia. Pacjent nie pre-
zentowat klasycznych czynnikow ryzyka rozwoju gruz-
licy, takich jak cukrzyca, leczenie immunosupresyjne,
naduzywanie alkoholu czy palenie tytoniu. W wywia-
dzie nie stwierdzono réwniez kontaktu z osobg chorg na
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at palpation. Laboratory testing have shown
elevated inflammatory markers (C-reactive protein
concentration of 112.7 mg/L (normal <5 mg/L),
leukocytosisof 13.1 x103 cells/uL (normal 4-10 x10%/uL),
and procalcitonin concentration of 0.26 ng/mL (normal
0.01-0.05 ng/mL). The HIV test was negative.

Abdominal computed tomography (CT) revealed
features of small bowel obstruction, most likely
secondary to intestinal torsion. Given the signs
of mechanical obstruction, the patient underwent
emergency laparotomy. Intraoperatively, thickened
bowel loops and enlarged mesenteric lymph nodes
were observed. The macroscopic appearance suggested
the need for differential diagnosis between Crohn’s
disease and intestinal tuberculosis (Figure 1).

Lymph nodes were collected for histopathological
examination, and a sputum sample was obtained
for smear microscopy, after which anti-tuberculous
therapy was initiated. Direct sputum smear microscopy
did not reveal the presence of acid-fast bacilli; however,
polymerase chain reaction (PCR) testing using the
GeneXpert MTB/RIF assay revealed a positive result,
which was subsequently confirmed by a positive
culture. In addition, histopathological examination of
the mesenteric lymph nodes demonstrated granulomas
with caseous necrosis, characteristic of tuberculosis.
Microbiological testing of lymph node specimens for
tuberculosis was not performed.

DISCUSSION

In 2023, an estimated 10.8 million cases of
tuberculosis were reported worldwide, confirming that
the disease remains a major public health concern. In

gruzlice ani podrézy do krajow o wysokiej zapadalno-
$ci na gruzlice. Pacjent nie byt cudzoziemcem.

W badaniu fizykalnym stwierdzono kacheksj¢ oraz
bolesny w badaniu palpacyjnym, deskowato napigty
brzuch. Badania laboratoryjne wykazaty podwyzszo-
ne wyktadniki stanu zapalnego (st¢zenie biatka C-re-
aktywnego 112,7 mg/L (norma <5 mg/L), leukocytoza
13,1 x10%uL (norma 4-10 x10%uL) oraz stezenie pro-
kaleytoniny 0,26 ng/mL (norma 0,01-0,05 ng/mL)).
Test w kierunku zakazenia HIV byt ujemny.

Tomografia komputerowa (TK) jamy brzusznej wy-
kazata cechy niedroznosci jelita cienkiego, najprawdo-
podobniej wtornej do skretu jelita. W badaniu RTG
klatki piersiowej uwidoczniono liczne drobne rozsia-
ne zmiany guzkowe sugerujace rozpoznanie gruzlicy
ptuc. Ze wzgledu na obraz niedrozno$ci mechaniczne;j
przewodu pokarmowego pacjenta poddano pilnej la-
parotomii. Srédoperacyjnie stwierdzono pogrubienie
petli jelitowych oraz powigkszenie weztow chionnych
krezki. Obraz makroskopowy odpowiadal zmianom
obserwowanym w chorobie Le$niowskiego-Crohna
lub gruzlicy jelit (Rycina 1).

Pobrano wezly chtonne do badania histopatologicz-
nego oraz plwocing do badan mikrobiologicznych, po
czym wdrozono leczenie przeciwpratkowe. Badanie
bakterioskopowe plwociny nie wykazato obecnosci
pratkow kwasoopornych, natomiast badanie metoda
PCR GeneXpert MTB/RIF (reakcja tancuchowa po-
limerazy) dato wynik dodatni, ktory nastepnie zostat
potwierdzony dodatnig hodowla. Dodatkowo badanie
histopatologiczne weztow chtonnych krezki wykazato
obecno$¢ ziarniniakow z martwicg serowatg, charak-
terystycznych dla gruzlicy. Badan mikrobiologicznych
probek z weztdow w kierunku gruzlicy nie wykonano.

Figure 1. Nodular changes in a patient with intestinal tuberculosis
Rycina 1. Guzkowe zmiany u chorego na gruzlice jelitowa
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Poland, 4,436 cases of tuberculosis were registered,
and compared with 2022, an increase in incidence as
well as persistently high tuberculosis-related mortality
was observed (6).

Intestinal tuberculosis remains a diagnostic
and therapeutic challenge because its clinical and
radiological presentation is often nonspecific and
overlaps withmany gastrointestinal disorders, including
Crohn’s disease and malignancy (2,3). The ileocecal
region is the most frequently involved site, but any
part of the gastrointestinal tract may be affected (3-5).
Symptoms including chronic abdominal pain, altered
bowel habits, weight loss, and occasional obstruction
may mimic inflammatory bowel disease, leading to
delayed or incorrect diagnosis (3-5). In the present case,
intestinal tuberculosis manifested as acute intestinal
obstruction, which necessitated surgical exploration.
Ridolfo et al. reported a comparable case in which
a patient with unrecognized abdominal tuberculosis
presented with small bowel obstruction and underwent
emergency surgery, leading to the diagnosis (2). Such
acute presentations occur when fibrotic strictures,
hypertrophic lesions, or adhesive bands develop as
a consequence of chronic tuberculous inflammation
(3,4). Surgical treatment in intestinal tuberculosis
serves both to relieve intestinal obstruction and
to obtain diagnostic material, while standard anti-
tuberculous therapy remains the mainstay of treatment
5,7).

A noteworthy feature in this case was the
discrepancy between negative sputum = smear
microscopy and positive mycobacterial culture. This
phenomenon is well documented in tuberculosis
diagnostics (8-11). Smear microscopy, while rapid
and inexpensive, has limited sensitivity and typically
requires a bacillary load of at least 5,000-10,000
organisms per milliliter of sputum to yield a positive
result, whereas culture techniques can detect as few as
10-100 bacilli per milliliter (10,11). PCR is characterized
by high sensitivity and specificity, enabling the rapid
detection of mycobacterial genetic material as well as
the assessment of rifampicin resistance, and despite
its high cost, it is routinely used (12,13). Studies have
demonstrated that up to one-third of patients with
pulmonary or extrapulmonary tuberculosis may have
negative sputum smears but positive culture results (11).
Several factors contribute to this discrepancy, including
a low bacterial burden (paucibacillary disease),
intermittent or uneven shedding of bacilli, poor-
quality sputum specimens contaminated with saliva,
and observer-dependent variability in microscopy (9).
Moreover, in cases of predominantly extrapulmonary
disease such as intestinal tuberculosis, the pulmonary
involvement may be minimal, resulting in a low
concentration of bacilli in respiratory secretions (8).
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DYSKUSJA

W 2023 roku na $wiecie odnotowano 10,8 mln za-
chorowan na gruzlicg, co potwierdza, ze choroba ta
nadal stanowi istotny problem zdrowia publicznego.
W Polsce zarejestrowano 4436 przypadkow gruzli-
cy, a w porownaniu z 2022 rokiem zaobserwowano
wzrost zapadalno$ci oraz utrzymujaca si¢ wysoka
umieralnos¢ z jej powodu (6).

Gruzlica jelit pozostaje wyzwaniem diagnostycz-
nym i terapeutycznym, poniewaz jej obraz kliniczny
i radiologiczny jest czesto nieswoisty i moze naktadaé
si¢ na wiele choroéb przewodu pokarmowego, w tym
chorobe Lesniowskiego-Crohna oraz nowotwory (2,3).
Najczesciej zajetym chorobowo odcinkiem przewodu
pokarmowego jest okolica kretniczo-katnicza, jednak
zakazenie moze obejmowacé dowolng cze$¢ przewodu
pokarmowego (3-5). Objawy, takie jak przewlekty bol
brzucha, zaburzenia rytmu wyproznien, utrata masy
ciata oraz epizody niedroznosci, moga przypominaé
nieswoiste choroby zapalne jelit, prowadzac do op6z-
nionego lub bigdnego rozpoznania (3-5). W przed-
stawionym przypadku gruzlica jelit objawiala si¢
jako ostra niedroznos¢ przewodu pokarmowego, wy-
magajaca pilnej interwencji chirurgicznej. Ridolfo
1 wsp. opisali podobny przypadek, w ktérym nieroz-
poznana gruzlica jamy brzusznej objawiata si¢ w po-
staci niedroznosci jelita cienkiego 1 wymagata operacji
w trybie pilnym, co pozwolito przywréci¢ droznosé
przewodu pokarmowego oraz pobra¢ materiat do ba-
dan histopatologicznych (2). Do wystapienia ostrych
objawow dochodzi w wyniku powstawania zwezen,
zmian przerostowych lub zrostow wtornych do prze-
wleklego zapalenia gruzliczego (3,4). Leczenie ope-
racyjne w gruzlicy jelit umozliwia zaréwno usuni¢cie
niedroznoscii uzyskanie materiatu diagnostycznego,
przy czym zasadnicza metoda leczenia pozostaje stan-
dardowa terapia przeciwpratkowa (5,7).

Istotng cechg w tym przypadku byta rozbieznosé¢
miedzy ujemnym wynikiem mikroskopii plwoci-
ny a dodatnim wynikiem badania PCR oraz hodow-
li pratkow. Zjawisko to zostalo juz zaobserwowane
w diagnostyce gruzlicy (8-11). Mikroskopia bezpo-
$rednia, mimo krotkiego czasu wykonania i niskich
kosztow, charakteryzuje si¢ ograniczong czuto$ciag
i1 zwykle wymaga obecnos$ci co najmniej 5 000-10 000
pratkéw w mililitrze plwociny, aby wynik byt dodatni,
podczas gdy metody hodowlane umozliwiaja wykry-
cie juz 10-100 pratkéw na mililitr (10,11). PCR cechuje
si¢ wysoka czuto$cia i swoistoscia, umozliwia szybkie
wykrycie materiatu genetycznego pratkdw oraz oceng
opornosci na ryfampicyne, dlatego mimo wysokiego
kosztu jest rutynowo stosowane (12,13). W badaniach
wykazano, ze nawet jedna trzecia pacjentow z gruzli-
cg ptucng lub pozaptucng moze mie¢ ujemne wyniki
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These limitations underline the importance of culture
as the diagnostic gold standard, not only because of
its superior sensitivity but also because it enables drug
susceptibility testing (10,11).

In the diagnosis of extrapulmonary tuberculosis,
the difficulty of differentiating intestinal tuberculosis
from Crohn’s disease should be considered, as both
conditions may present with similar clinical, endoscopic,
and histopathological features. This distinction is of
considerable clinical importance because an erroneous
diagnosis of Crohn’s disease may result in the initiation
of immunosuppressive therapy, including tumor
necrosis factor (TNF) antagonists, thereby increasing
the risk of disseminated tuberculosis (14).

Surgical management in intestinal tuberculosis
is primarily indicated for complications such as
obstruction, perforation, abscess, or massive bleeding
(3,7). In the absence of these conditions, antibiotic
therapy alone is sufficient in most cases. Standard
anti-tuberculous therapy, consisting of isoniazid,
rifampicin, pyrazinamide, and ethambutol, remains
the cornerstone of treatment for drug-susceptible
tuberculosis. In view of the rising incidence of
multidrug-resistant tuberculosis in Poland, including
extrapulmonary tuberculosis, molecular testing
of collected specimens using an assay that detects
mycobacterial resistance to rifampicin should always
be performed alongside smear microscopy and culture
(6). Early initiation of this regimen is associated with
favorable outcomes and reduces the likelihood of
recurrence or chronic sequelae (15). Surgery, when
required, should aim to relieve the acute complication,
and obtain diagnostic specimens rather than perform
extensive resections (3,15). Surgically obtained tissue
specimens should be preserved in physiological
saline to enable microbiological examination. In the
presented case, the diagnosis of tuberculosis was aided
by the coexistence of pulmonary involvement.

Malnutrition and immunodeficiency are recognized
risk factors for tuberculosis and may contribute to
both disease susceptibility and poorer postoperative
outcomes (16). Our patient was severely cachectic,
which likely impaired immune function and increased
vulnerability to infection.

In summary, this case underscores the need to
consider intestinal tuberculosis in the differential
diagnosis of intestinal obstruction, particularly in
patients with chronic symptoms, malnutrition, or
suggestive radiological findings. It also highlights
the diagnostic limitations of sputum microscopy
and the crucial role of histopathological and culture-
based confirmation. Multidisciplinary management —
combining surgical intervention when indicated with
prompt initiation of anti-tuberculous therapy — remains
essential to achieving a good clinical outcome.

mikroskopii przy dodatnich wynikach hodowli (11).
Do tej rozbiezno$ci przyczynia si¢ wiele czynnikow,
w tym niska liczba bakterii (posta¢ skapopratkowa),
nieregularne wydalanie pratkow, niska jako$¢ pro-
bek plwociny zanieczyszczonych §ling oraz zalezno$¢
wyniku od do§wiadczenia osoby oceniajacej preparat
(9). Ponadto w przypadkach dominujacej postaci po-
zaphucnej, takich jak gruzlica jelit, zajecie ptuc moze
by¢ niewielkie, co skutkuje niskim stezeniem pratkéw
w wydzielinie drog oddechowych (8). Ograniczenia te
podkreslajg znaczenie hodowli jako ztotego standar-
du diagnostycznego — nie tylko ze wzgledu na wyzsza
czuto$é, ale rowniez mozliwos¢ oceny lekowrazliwo-
$ci pratkow (10,11).

W diagnostyce gruzlicy pozaplucnej nalezy
uwzgledni¢ trudnos$ci w roznicowaniu gruzlicy jelit
z chorobg Les$niowskiego-Crohna, wynikajace z po-
dobnego obrazu klinicznego, endoskopowego i histo-
patologicznego obu schorzen. Ma to istotne znaczenie
kliniczne, poniewaz btedne rozpoznanie choroby Le-
$niowskiego-Crohna moze prowadzi¢ do zastosowania
leczenia immunosupresyjnego, w tym antagonistow
czynnika martwicy nowotworow (TNF), zwigkszajac
ryzyko rozsiewu gruzlicy (14).

Leczenie chirurgiczne w gruzlicy jelitowej jest
wskazane przede wszystkim w przypadku powiktan,
w tym niedroznosci, perforacji, ropni oraz masywne-
go krwawienia (3,7). W przypadkach niepowiktanych
wystarczajgce jest leczenie farmakologiczne. Standar-
dowa terapia przeciwpratkowa, obejmujaca izoniazyd,
ryfampicyne, pyrazynamid oraz etambutol, pozostaje
podstawa leczenia gruzlicy wywotanej przez pratki
wrazliwe na leki. W zwigzku z czgstszymi obecnie
w Polsce przypadkami gruzlicy wielolekoopornej,
takze postaci pozaptucnych, zawsze nalezy wykony-
wac oprocz bakterioskopii i posiewu takze badanie
molekularne pobranych probek testem wykrywajacym
opornos¢ pratkéw na ryfampicyne (6). Wezesne wdro-
zenie terapii wigze si¢ z dobrymi wynikami leczenia
i zmniejsza ryzyko nawrotu oraz powiklan przewle-
ktych (15). Jezeli wskazane jest leczenie operacyjne,
powinno by¢ ukierunkowane na opanowanie ostrego
powiktania oraz uzyskanie materialu diagnostyczne-
go, bez wykonywania rozlegtych resekcji, jezeli nie
jest to konieczne (3,15). Wycinki narzagddéw pobierane
podczas operacji powinny by¢ umieszczane w fizjo-
logicznym roztworze soli, co umozliwi badania mi-
krobiologiczne. W opisanym przypadku rozpoznanie
gruzlicy umozliwilo wspotwystepowanie zmian ptu-
cnych.

Niedozywienie bedace najczestsza przyczyng
wtdornych niedoborow odpornosci jest istotnym czyn-
nikiem ryzyka gruzlicy i moze wplywac zardwno na
podatno$¢ na zakazenie, jak 1 na gorsze rokowanie
(16). Pacjent z opisanego przypadku pozostawatl w sta-
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ABSTRACT

Both herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) can cause encephalitis; however, HSV-1 is the
most common etiological agent. Herpes simplex encephalitis (HSE) presents with a wide spectrum of clinical
manifestations from fever and headaches to acute neurological dysfunctions with seizures. The mortality rate is
high even with the right treatment.

In this case report we present a 36-year-old female with no comorbidities that presented to the emergency
department with a headache and reported olfactory hallucinations. The patient experienced rapid cognitive and
neurological deterioration, became stuporous, almost entirely unconscious despite intravenous antiviral therapy.
The patient was treated as a ‘last resort’ with intravenous immunoglobulins, and was induced into a coma in the
Intensive Care Unit. The patient was extubated a few days later and returned to the neurology ward in a very
much improved state where she continued her recovery. At the three-month follow-up the patient exceeded all
expectations and was slowly returning to her life before the illness.

Keywords: Herpes Simplex Virus type 1, encephalitis, intravenous immunoglobulins
STRESZCZENIE

Wirus opryszczki pospolitej typu 1 1 2 moze powodowac zapalenie mozgu, jednak to typ 1 jest najczestszym
czynnikiem etiologicznym. Opryszczkowe zapalenie mozgu moze manifestowac si¢ szerokim spektrum obja-
wow — od goraczki i bolu glowy po ostre deficyty neurologiczne, w tym napady drgawkowe. Pomimo zastoso-
wania odpowiedniego leczenia $miertelno$¢ pozostaje wysoka.

W niniejszym opisie przypadku przedstawiamy 36-letnig kobiet¢ bez chordb wspolistniejacych, ktora zglosita
si¢ na oddziat ratunkowy z powodu bolu glowy oraz zgtaszanych omamow wechowych. Stan pacjentki szybko
ulegt pogorszeniu zaréwno pod wzgledem funkcji poznawczych, jak i $wiadomos$ci — pomimo dozylnego le-
czenia przeciwwirusowego pacjentka zapadta w stupor. W ramach leczenia ratunkowego zastosowano dozylne
immunoglobuliny, przekazano pacjentke na Oddziat Intensywnej Terapii gdzie byta zaintubowana i wprowa-
dzona w $pigczke farmakologiczng. Po kilku dniach pacjentka zostata skutecznie ekstubowana i przekazana do
dalszego leczenia na Oddziale Neurologicznym. W chwili przekazania obserwowano wyrazng poprawe stanu
klinicznego, co umozliwito kontynuacje¢ terapii oraz rehabilitacji neurologicznej. Podczas kontrolnej wizyty
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trzy miesigce po wypisie zaobserwowano istotng poprawe stanu klinicznego pacjentki, ze stopniowym powro-

tem do wczes$niejszego poziomu funkcjonowania.

Stowa kluczowe: wirus opryszczki pospolitej typu I, wirusowe zapalenie mozgu, immunoglobuliny dozylne,

INTRODUCTION

Herpes simplex encephalitis (HSE), the most
common cause of sporadic viral encephalitis, is an
acute inflammatory disease of the central nervous
system caused by herpes simplex virus type 1 (HSV-1)
or type 2 (HSV-2) (1). If left untreated, the mortality
rate is 70%, prompt treatment with intravenous
acyclovir substantially reduces mortality; however,
complete neurological recovery remains uncommon.
(2). Immunoglobulins are glycoprotein molecules
produced by plasma cells in response to antigenic
stimuli. Intravenous immunoglobulin is a concentrate
of pooled immunoglobulins from a large number of
healthy donors (the number of donors depending on
the manufacturer) (3). Immunoglobulins exert multiple
immunomodulatory effects, including the promotion
of autoantibody catabolism, blocking the activating
Fc-gamma receptors (FcyRs), upregulating inhibitory
FcyRIIB on macrophages, neutralization of pathogenic
antibodies, and modulation of activation and functions
of dendritic cells, macrophages, granulocytes, natural
killer cells, T cells, and B cells (1,4,5). The role of
intravenous immunoglobulins (IVIG) treatment in
HSE still remains unclear with little evidence to
support routine administration in this indication (6).

CASE REPORT

A 36 year old woman presented to the emergency
department with a nearly one-week history of
headache (described as dull pain in the left temporo-
frontal region) that didn’t respond to over-the-counter
painkillers. On the day of admission she complained
of several episodes of olfactory hallucinations that
lasted from 30 seconds up to 2 minutes as well as
word-finding difficulty. At admission the patient was
hemodynamically stable, alert, cognitively intact and
oriented to person, place and time. In the neurological
examination the patient presented intact cranial
nerves, palpebral fissures were symmetrical, pupils
round, symmetrical with a proper reaction to light,
full motor strength (5/5), symmetric reflexes, normal
sensory perception and stable gait/coordination, No
neck stiffness was noted. Upper and lower Brudzinski
signs were negative. Kernig’s sign was also negative.
Babinski sign was negative.

Initial laboratory findings included complete blood
count, electrolytes, creatinine, C-reactive protein,
coagulation panel, glucose and D-dimer. Initial labs
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WPROWADZENIE

Opryszczkowe zapalenie mézgu (HSE, herpes sim-
plex encephalitis), najczestsza przyczyna sporadycz-
nego wirusowego zapalenia mézgu, jest ostra choroba
zapalng osrodkowego uktadu nerwowego wywotlang
przez wirusa opryszczki pospolitej typu 1 (HSV-1)
lub typu 2 (HSV-2) (1). Bez podjecia leczenia $mier-
telno$¢ wynosi 70%, a niezwloczne wdrozenie terapii
dozylnym acyklowirem istotnie zmniejsza $miertel-
nos$¢, jednak petny powrét do zdrowia neurologiczne-
g0 pozostaje rzadkos$cig (2).

Immunoglobuliny to czasteczki glikoproteinowe
wytwarzane przez komorki plazmatyczne w odpo-
wiedzi na stymulacje antygenowa. Dozylne preparaty
immunoglobulin (IVIG) stanowig koncentrat potaczo-
nych immunoglobulin pochodzacych od duzej liczby
zdrowych dawcow, przy czym ich liczba zalezy bezpo-
srednio od producenta (3). Immunoglobuliny wykazu-
ja wielokierunkowe dziatanie immunomodulujace, do
ktorego nalezy nasilanie katabolizmu autoprzeciwciat,
blokowanie aktywujacych receptoréw dla fragmentu
Fc immunoglobulin G (FcyR), upregulacja hamujace-
go receptora FcyRIIB na makrofagach, neutralizacja
przeciwcial patogennych, a takze modulacja aktywa-
cji 1 funkcji komorek dendrytycznych, makrofagow,
granulocytow, komorek NK (ang. natural killer) oraz
limfocytow T i B (1,4,5). Rola leczenia dozylnymi im-
munoglobulinami w HSE pozostaje jednak niejasna,
a dowody wspierajace ich rutynowe stosowanie w tym
wskazaniu sg nadal bardzo ograniczone (6).

OPIS PRZYPADKU

Trzydziestosze$cioletnia kobieta zglosila si¢ na
Szpitalny Oddzial Ratunkowy z trwajacym od nie-
mal tygodnia bolem glowy, opisywanym jako tepy bol
w okolicy skroniowo-czotowej lewej, ktory nie uste-
powat po przyjeciu ogolnodostepnych lekow prze-
ciwbolowych. W dniu przyjecia pacjentka skarzyta
si¢ dodatkowo na kilkukrotne epizody halucynacji
wechowych trwajacych od 30 sekund do 2 minut oraz
na trudnos$ci z dobieraniem stow. W chwili przyjecia
w badaniu neurologicznym pacjentka byta przytomna,
w kontakcie logicznym, z zachowang orientacja auto
i allopsychiczng. Mowa prawidlowa. Zrenice rowne,
prawidtowo reagujace na $wiatto. Nie stwierdzono
odchylen ze strony nerwow czaszkowych. Sita mig-
$niowa prawidtowa (5/5 w skali Lovetta). Odruchy
$ciggniste prawidlowe, symetryczne. Bez zaburzen
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showed neutrophilic leukocytosis (13.48 x 10"3/uL,
neutrophil of 85%), microcytic anemia (Hb 10.4 g/dL,
MCYV of 76.3 fL), thrombocytosis of 429 x 10"3/uL,
mild hyponatremia of 132 mmol/L and high sensitivity
D-dimer of 0.89 pg/mL FEU.

Computed tomography (CT) of the brain with
angiography was unremarkable.

The patient reported a tick bite less than a month
prior to the admission but reported no erythema
migrans. The patient had no significant medical history
and was not taking any regular medications.

The patient was admitted to the neurology clinic
for further evaluation.

On day two, during a sleep-deprived
electroencephalography (EEG) following
hyperventilation, the patient experienced a focal-to-
bilateral tonic-clonic seizure. Based on video-EEG
the seizure initially started with a three-minute oral
automatism followed by upper right limb tremor
progressing to a bilateral tonic-clonic seizure that was
stopped with intravenous clonazepam. The patient was
started on intravenous levetiracetam (2 x 1.5 g). On the
same day the patient became febrile with a moderate
hyponatremia of 129 mmol/L, suffered a mental status
deterioration — she was no longer oriented to person,
time or place and developed a mixed transcortical
aphasia and a bilaterally positive Babinski sign.

A lumbar puncture was performed and intravenous
empiric antibiotic and antiviral therapy was
administered on day three (Acyclovir 10 mg/kg every
8 hours, both Ceftriaxone 2 g and Vancomycin 1 g
twice a day). The cerebrospinal fluid (CSF) analysis
showed high white blood cell (WBC) count — 644/uL,
lymphocytosis of 89%, elevated protein level of
855 mg/dL, glucose level was normal in correlation
with blood serum glucose. CSF polymerase chain
reaction (PCR) testing was positive for HSV-1. After
the results Acyclovir treatment was continued three
times a day 750 mg intravenously (10 mg/kg). Due
to the history of a tick bite, ceftriaxone 2 g iv once
a day was administered for the next 10 days. Both CSF
and blood were tested for Anti-AMPA (c-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid) (GluR1/
GluR2), Anti-GABA B (y-aminobutyric acid), anti-
NMDAR (N-methyl-D-aspartate receptor), anti-DPPX
(dipeptidyl-peptidase—like protein 6), anti-CASPR 2
(Anti—contactin-associated protein-like 2), Anti-LGI 1
(Leucine-rich glioma-inactivated 1 protein) antibodies
were negative (Table 1). Brain MRI performed on
the third day of hospitalization demonstrated diffuse
FLAIR (Fluid-attenuated inversion recovery) and T2
weighted imaging hyperintense, non-enhancing lesions
in the left temporal lobe and left insula (Fig. 1-4).

On day five of intravenous acyclovir the patient
became febrile, firstly obtunded and then stuporous

czucia. Prawidlowe proby zbornosciowe: palec-nos
i pigta-kolano. Nie stwierdzono sztywnosci karku.
Objaw Babinskiego ujemny. Objaw Kerniga oraz Bru-
dzinskiego gorny i dolny — ujemne.

Wstepne badania laboratoryjne obejmowaty mor-
fologie krwi obwodowej, stezenie elektrolitow, kre-
atyniny, biatka C-reaktywnego, parametry uktadu
krzepnigcia, glukoze oraz D-dimery. Wykazaty one
leukocytoze neutrofilowg (13,48 x 1073/ul), anemig
mikrocytarng (Hb 10,4 g/dl, MCV 76,3 fl), nadptytko-
wos¢ ( PLT 429 x 10"3/ul) tagodng hiponatremig (132
mmol/l) oraz podwyzszone st¢zenie D-dimeréw o wy-
sokiej czutosci (0,89 pg/ml FEU). Tomografia kom-
puterowa mozgowia z opcja angio-TK nie wykazata
odchylen. Pacjentka zglosita ukaszenie przez kleszcza
niecaty miesigc przed hospitalizacja, negujac jedno-
czes$nie wystapienie rumienia wedrujgcego. Wywiad
chorobowy pacjentki byt nieobciazony, nie przyjmo-
wata ona na state zadnych lekow i zostata przyjeta do
kliniki neurologii w celu dalszej diagnostyki.

W drugim dniu hospitalizacji, podczas badania
elektroencefalograficznego (EEG) po deprywacji snu
1 po zastosowaniu hiperwentylacji, u pacjentki wy-
stapit napad ogniskowy przechodzacy w obustronny
napad toniczno-kloniczny. Na podstawie zapisu wi-
deo-EEG ustalono, ze napad rozpoczat si¢ od trwaja-
cego trzy minuty automatyzmu oralnego, po ktérym
nastgpito drzenie konczyny gornej prawej, postepu-
jace do obustronnego napadu toniczno-klonicznego,
ktory przerwano dozylnym podaniem klonazepamu.
Wilaczono leczenie lewetiracetamem dozylnie w daw-
ce dwa razy 1,5 grama. Tego samego dnia u pacjentki
wystapita goraczka oraz umiarkowana hiponatremia
(129 mmol/1). Doszto takze do pogorszenia stanu psy-
chicznego, w wyniku ktorego pacjentka stracita orien-
tacje autopsychiczng i allopsychiczna, a takze rozwi-
neta mieszang afazje oraz obustronnie dodatni objaw
Babinskiego.

W trzeciej dobie wykonano naktucie lgdzwiowe
i wdrozono empiryczng terapi¢ przeciwwirusowsg
oraz antybiotykoterapi¢ dozylng, podajac acyklowir
w dawce 10 mg/kg m.c. co 8 godzin oraz ceftriakson
w dawce 2 g i wankomycyne¢ w dawce 1 g, oba leki dwa
razy na dobe¢. Badanie ptynu mozgowo-rdzeniowego
(PMR) wykazato pleocytoze (644/ul), limfocytoze
(89%), podwyzszone stezenie biatka (855 mg/dl) oraz
prawidtowe stezenie glukozy w odniesieniu do glike-
mii w surowicy. Wynik badania metoda reakcji tan-
cuchowej polimerazy (PCR) PMR w kierunku HSV-1
byt dodatni. Po uzyskaniu tego wyniku kontynuowano
leczenie acyklowirem w dawce 750 mg dozylnie trzy
razy na dobe. Ze wzgledu na przebyte ukgszenie przez
kleszcza, przez kolejne 10 dni podawano ceftriakson
w dawce 2 g dozylnie raz na dobe. Zaréowno w PMR,
jak 1 we krwi oznaczono przeciwciala przeciwko re-
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Table 1. Cerebrospinal fluid (CSF) findings at the beginning of hospitalization and at discharge one month later
Tabela 1. Wyniki badania ptynu mézgowo-rdzeniowego (PMR) na poczatku hospitalizacji oraz w momencie wypisu,

miesigc pozniej

Test First spinal tap Second spinal tap Reference range
CSF color
(before centrifugation) Colorless Colorless Colorless
CSF appearance Opalescent Opalescent Clear
(before centrifugation) p p
CSF color
(after centrifugation) Colorless Colorless Colorless
CSF app carance Clear Clear Clear
(after centrifugation)
Cell count 644/ uL 81/uL 0-5
Erythrocytes (RBC) 118/ uL 85/uL Absent
Lymphocytes 89% 98% 40 - 80
Monocytes 10% 2% 15-45
Neutrophils 1% 0% 0-6
Total protein in CSF 855 mg/L 558 mg/L 150 — 400
Albumin in CSF 538.8 mg/L 284.4 mg/L <450.0
Chlorides in CSF 117 mmol/L 126 mmol/L 115 -130
Glucose in CSF 69 mg/dL 64 mg/dL 40-170
Immunoglobulin G (IgG)
‘1 CSF 82.8 mg/L 163.9 mg/L 6.3-33.5

Fig. 1. Magnetic resonance (MR) diffusion-weighted
imaging (DWI) obtained on day 3 of hospitalization
demonstrates areas of diffusion restriction involving

the anterior part of the left temporal lobe and extending
superiorly into the left insular cortex.

Ryc. 1. Obrazowanie metoda rezonansu magnetycznego
(MRI) wykonane w 3. dniu hospitalizacji, wykazato
obszary ograniczenia dyfuzji obejmujace przednia cz¢$¢
lewego plata skroniowego oraz szerzace si¢ ku gorze do
lewej kory wyspy.
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Fig. 2. Magnetic resonance (MR) diffusion-weighted
imaging (DWI) obtained on day 10 of hospitalization
demonstrates progression of inflammatory changes, with
diffusion restriction involving the entire left temporal lobe
and the left insula, extending superiorly to the level of the
left frontal region.

Ryc. 2. Obrazowaniec metoda rezonansu magnetycznego
(MRI) wykonane w 10. dniu hospitalizacji, wykazato
progresje zmian zapalnych, z obecno$cia ograniczenia
dyfuzji obejmujacego caty lewy ptat skroniowy oraz lewa
wyspe, szerzacego si¢ ku gorze do okolicy lewego ptata
czotowego.
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Fig. 3. Magnetic resonance (MR) fluid-attenuated inversion

recovery (FLAIR) imaging obtained on day 3 of
hospitalization demonstrates a diffuse area of high signal
intensity on FLAIR and T2-weighted images with associated
edema, involving the cortico-subcortical region of the left
temporal lobe, including the hippocampal gyrus, the
anterior portion of the temporal lobe, and extending
superiorly into the left insula

Ryc. 3. Obrazowanie metodg rezonansu magnetycznego
(MRIwykonane w 3. dniu hospitalizacji, wykazato w lewym
placie skroniowym w obszarze korowo-podkorowym
w obszarze zakretu hipokampa, takze w czeséci przedniej
ptata skroniowego i ku gorze w lewej wyspie, rozlany
obszar zmian o wysokim sygnale w FLAIR 1 T2 z cechami
obrzeku.

responsive only to pain stimuli. An emergency MRI
was performed which showed: a slight midline shift
towards the right, a large area of edema in the left
temporal lobe and left insula up to the left frontal
region. The swelling caused a mass effect compressing
the left cerebral peduncle, and the left anterior-
superior surface of the pons. Scattered microbleeds
were detected within the left temporal lobe. Cerebral
vein and sinus thrombosis was excluded.

Due to the rapid decline of the patient’s mental
state a decision was made to begin treatment with
intravenous immunoglobulin at a total dose of 2 g/kg
administered over four days along with osmotherapy
and diuretics for the edema. On the same day of the
decline the patient was transferred to the intensive care
unit (ICU) where she was intubated and an intracranial
pressure sensor was placed inside the skull — the
maximum recorded pressure was 26 mmHg. During
the 7-day period of deep sedation and analgesia the
patient suffered from bradycardia that responded
well to atropine followed by a continuous infusion
of dobutamine, as well as diabetes insipidus treated

Fig. 4. Magnetic resonance (MR) fluid-attenuated
inversion recovery (FLAIR) imaging obtained on day
10 of hospitalization demonstrates an extensive area of
edematous-inflammatory changes involving the entire left
temporal lobe and the left insula, extending superiorly to
the level of the left frontal

Ryc. 4. Obrazowanie metoda rezonansu magnetycznego
(MRI) z zastosowaniem sekwencji FLAIR, wykonane
w 10. dniu hospitalizacji, wykazaly rozlegly obszar zmian
obrzekowo-zapalnych obejmujacych caly ptat skroniowy
oraz lewa wyspe do poziomu okolicy czotowej lewe;.
Zmiany powoduja efekt masy w postaci ucisku na konar
mobzgu po stronie lewej oraz przednio-gérng powierzchnie
mostu po stronie lewe;j.

ceptorom AMPA (GluR1/GluR?2), przeciwciata prze-
ciw receptorom GABA-B, receptorom NMDAR,
DPPX, CASPR2 oraz LGI1, uzyskujac wyniki ujem-
ne. Rezonans magnetyczny (MRI) mézgowia wyko-
nany w trzeciej dobie hospitalizacji wykazat w lewym
ptacie skroniowym w obszarze korowo-podkorowym
w obszarze zakretu hipokampa, takze w czgsci przed-
niej plata skroniowego i ku gorze w lewej wyspie, roz-
lany obszar zmian o wysokim sygnale w sekwencjach
FLAIR i T2 z cechami obrzeku oraz restrykceji dyfuzji
(Ryc. 1- 4).

W piatej dobie hospitalizacji u pacjentki wystapi-
fa goraczka, a nastepnie glgbokie zaburzenia $wia-
domosci — poczatkowo pod postacig letargu prze-
chodzacego szybko w ostupienie (stupor), w ktorym
chora reagowala wytacznie na silne bodzce bolowe.
Pilne badanie MRI wykazato rozlegty obszar zmian
obrzekowo-zapalnych obejmujacych caty ptat skronio-
wy, lewa wyspe do poziomu okolicy czotowej lewe;.
Zmiany powodowaty efekt masy w postaci ucisku na
konar mozgu po stronie lewej oraz przednio-goérna po-
wierzchni¢ mostu po stronie lewej. W sekwencji SWI
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with sublingual desmopressin and fludrocortisone.
The intravenous immunoglobulins were administered
for four days at daily doses of 30 g, 40 g, 40 g, and
40 g. On the seventh day in the ICU the patient was
extubated and able to breathe on her own. She was
transferred back to the neurology clinic the following
day where she was mobilized and began walking by
herself on the next day, motor aphasia persisted as did
short term memory problems. The acyclovir treatment
was initially stopped in the ICU after 14 days but was
resumed for another week in the neurology ward with
a regular laboratory control of the kidneys.

The patient was hospitalized for a total of 30 days,
prior to the discharge, after the 21-day acyclovir
treatment another lumbar puncture was performed. In
the control CSF analysis the cell count was 81/ pL,
protein 558 mg/dL, glucose level normal in correlation
with blood serum glucose. The PCR was negative for
HSV-1. Analysis for Anti-AMPA (GluR1/GluR 2), Anti-
GABA B, anti-NMDAR, anti-DPPX, anti-CASPR 2,
Anti-LGI 1 antibodies in both CSF and blood serum
were negative. A control EEG was performed and
was within normal range, hyperventilation and photic
stimulation did not trigger any abnormal activity,
throughout the hospitalization the seizures did not
recur.

Fig. 5. Magnetic resonance (MR) diffusion-weighted
imaging (DWI) obtained on the last day of hospitalization
(one month after admission) shows no significant diffusion
restriction.

Ryc. 5. Obrazowanie metodg rezonansu magnetycznego
(MRI) wykonane w ostatnim dniu hospitalizacji (miesigc
po przyjeciu), nie wykazato istotnego ograniczenia dyfuz;ji.
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w przednio-dolnych partiach ptata skroniowego drob-
ne rozsiane ogniska o charakterze wybroczyn krwo-
tocznych. Z powodu gwattownego pogorszenia stanu
neurologicznego podjeto decyzje o wdrozeniu lecze-
nia dozylnymi immunoglobulinami (IVIG) w lacznej
dawce 2 g/kg m.c. podawanej przez cztery dni, wraz
z terapig osmotyczng i lekami moczopgdnymi w celu
opanowania obrzeku. W tym samym dniu pacjentka
zostata przekazana na Oddziat Intensywnej Terapii
(OIT), gdzie zostata zaintubowana, a wewnatrzczasz-
kowo zaimplantowano czujnik ci$nienia $rodczasz-
kowego, ktorego maksymalny zarejestrowany odczyt
wyniost 26 mm Hg.

Podczas siedmiodniowego okresu analgosedacji
u pacjentki wystapita bradykardia, ktora byta poczat-
kowo leczona atroping, a nastgpnie wymagata ciggtego
wlewu dobutaminy. Rozwineta si¢ réwniez moczdw-
ka prosta, ktorag leczono podjezykowa desmopresyna
oraz fludrokortyzonem. Dozylne immunoglobuliny
podawano przez cztery dni w dobowych dawkach od-
powiednio: 30 g, 40 g, 40 g i 40 g. W siodmej dobie
pobytu na OIT pacjentka zostata ekstubowana i pod-
jeta samodzielny oddech. Nastepnego dnia przekaza-
no ja z powrotem do Kliniki Neurologii, gdzie zostata
spionizowana i juz kolejnego dnia zacze¢ta samodziel-
nie chodzi¢, cho¢ utrzymywata si¢ u niej afazja rucho-

Fig. 6. Magnetic resonance (MR) FLAIR imaging obtained
on the last day of hospitalization (one month after admission)
demonstrates marked reduction of edematous changes in
the left temporal lobe, with residual edema limited to the
cortical region of the left insula.

Ryc. 6. Obrazowanie metoda rezonansu magnetycznego
(MRI) wykonane w ostatnim dniu hospitalizacji (miesigc
po przyjeciu), wykazalo znaczne zmniejszenie zmian
obrzgkowych w obrgbie lewego plata skroniowego,
z utrzymujagcym si¢ resztkowym obrzgkiem ograniczonym
do obszaru korowej lewej wyspy.
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One day prior to the discharge and almost a month
from the first scan, a brain MRI was performed which
has shown a marked reduction of edematous changes
in the left temporal lobe with residual edema limited
to the cortical area of the insula. There were post-
inflammatory malacic changes within the hippocampal
region, representing evolution of inflammatory
changes. There was no midline shift or ventricle
compression (Fig. 5-6).

At discharge the patient was oriented to person,
time and place with short-term memory deficit and
motor aphasia. No other neurological deficits were
presented. The antiepileptic treatment was continued
after discharge. The patient went home for a few
days before starting a three month long neurological
rehabilitation in a specialized unit.

The patient spent three months at an in-patient
neurological rehabilitation center with a speech and
language rehabilitation. At follow up the patient
presented some level of motor aphasia but at a much
lower level than at discharge, apart from that no
neurological deficits were examined. In the mini-
mental state examination (MMSE) the patient scored
24 points. The patient returned to being independent
at home, caring for her children and was planning to
return to work.

DISCUSSION

HSV-1 is a very common virus that is usually
transmitted to hosts as early as in childhood with
characteristic skin lesions during a primary invasion
(7). The virus then invades sensory neurons where it
remains in a latent form in the trigeminal ganglion and
can subsequently reactivate (8). The virus can most
commonly reactivate from the trigeminal ganglion as
lip or eye eruptions, very rarely as viral encephalitis
(9). HSE can occur in all age groups and all seasons and
can present as a variety of symptoms such as altered
mental status, seizures, or uncinate fits — as seen in
our patient. The diagnostic work-up for encephalitis
includes lumbar puncture, MRI, EEG and testing
for autoimmune etiologies (10). The relationship
between HSE and autoimmune encephalitis remains
incompletely understood yet it is believed that
between 7 and >25% of patients with HSE will develop
autoimmune encephalitis, for this reason our patient
had a second lumbar puncture after the treatment to
test for anti-NMDAR antibodies. Such patients need
to be observed very closely for any change in mental
status, behavior change, hallucinations or agitation as
they can be the first sign of a developing autoimmune
encephalitis (1,11) .

Intravenous immunoglobulin was administered as
adjunctive therapy alongside antiviral treatment. There

wa oraz zaburzenia pamieci krotkotrwatej. Leczenie
acyklowirem poczatkowo zakonczono na OIT po 14
dniach, jednak wznowiono je na kolejny tydzien na
oddziale neurologicznym przy regularnej kontroli pa-
rametrow wydolnosci nerek.

Pacjentka byta hospitalizowana tacznie przez 30
dni. Przed wypisem, po petnej 21-dniowej kuracji
acyklowirem, wykonano ponowne naktucie ledzwio-
we. W kontrolnym badaniu PMR stwierdzono cyto-
z¢ 81/ul, stezenie biatka 558 mg/dl oraz prawidlowe
stezenie glukozy w odniesieniu do glikemii. Badanie
PCR w kierunku HSV-1 dato wynik ujemny, a wyni-
ki oznaczen przeciwciat anty-AMPA, anty-GABA B,
anty-NMDAR, anty-DPPX, anty-CASPR2 oraz anty
-LGI1 w PMR i surowicy krwi byly ujemne. Wyko-
nane kontrolne badanie EEG miescito si¢ w granicach
normy, hiperwentylacja i fotostymulacja nie wywotaly
nieprawidlowej czynnosci bioelektrycznej, a napady
drgawkowe nie powtorzyly si¢ w trakcie catej hospi-
talizacji.

Dzien przed wypisem, niemal miesigc po pierw-
szym badaniu obrazowym, wykonano kontrolny MRI
mozgowia, ktory wykazal wyrazne zmniejszenie
zmian obrzekowych w lewym placie skroniowym,
z resztkowym obrzgkiem ograniczonym do obszaru
korowego wyspy. W okolicy hipokampa widoczne
byty poinfekcyjne zmiany malacyjne stanowigce ewo-
lucje zmian zapalnych, przy braku przemieszczenia
struktur linii posrodkowej czy ucisku uktadu komo-
rowego (Ryc. 5-6).

W dniu wypisu pacjentka byta w petni zorientowa-
na auto i allopsychicznie, prezentujac jedynie deficyt
pamigci krotkotrwatej oraz afazje ruchowa bez innych
ubytkoéw neurologicznych. Po wypisie kontynuowano
leczenie przeciwpadaczkowe (lewetiracetam 2 x 1,5
g). Pacjentka spedzita kilka dni w domu przed rozpo-
czeciem trzymiesigcznej rehabilitacji neurologicznej
w specjalistycznym osrodku.

Chora spedzita trzy miesigce w stacjonarnym
osrodku rehabilitacji neurologicznej, gdzie byta pod-
dawana intensywnej terapii logopedycznej. W bada-
niu kontrolnym stwierdzono u niej lekka afazje mo-
toryczng o znacznie mniejszym nasileniu niz przy
wypisie, poza tym nie wykazano innych deficytow
neurologicznych. W Kroétkiej Skali Oceny Stanu Psy-
chicznego (MMSE) pacjentka uzyskata 24 punkty.
Kobieta odzyskata petng samodzielnos¢ w codzien-
nym funkcjonowaniu, opiekowata si¢ dzie¢mi i plano-
wata powrot do pracy zawodowe;j.

DYSKUSJA

HSV-1 jest bardzo powszechnym wirusem i moze
dotyczy¢ réznych okolic ciata — skory, bton $luzo-
wych, oczu czy osrodkowego uktadu nerwowego. Wi-
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is currently very limited data on IVIG administration in
HSE — with reported outcomes ranging from excellent
recovery to poor neurological prognosis (12,13).

Early antiviral therapy within 24 hours of symptom
onset and before the loss of consciousness is known to
reduce mortality and cognitive impairment, yetit should
be emphasized that the treatment was administered
after over a week long period of headaches and speech
disturbances followed by cognitive impairment (14).
There is no possible evidence that such a favorable
outcome could not be achieved by solely antiviral
therapy and supportive care in the ICU. The benefit of
using IVIG was revealed in a paediatric group where
20 children with critical, viral encephalitis improved
after such therapy, although HSV was identified only
in two patients (15).

Notably, both IDSA and ESCMID guidelines
emphasize intravenous acyclovir as the cornerstone of
treatment for herpes simplex encephalitis and do not
recommend the routine use of IVIG. Although IVIG
is increasingly recognized as a therapeutic option in
autoimmune encephalitis, its role during the acute
viral phase of HSE remains poorly defined. Given the
limited available evidence, the use of IVIG in HSE
currently remains at the discretion of the treating
clinician. Further prospective studies are warranted
to evaluate the safety and efficacy of IVIG as an
adjunctive therapy in acute HSE.
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rus pozostaje w organizmie w stanie utajenia i moze
si¢ okresowo uaktywniaé¢, powodujac nawroty zmian
opryszczkowych. Po pierwotnym zakazeniu wirus
wnika do neuronow czuciowych, gdzie pozostaje
W postaci utajonej w zwoju trojdzielnym, skad moze
ulec reaktywacji (7,8). Reaktywacja wirusa ze zwoju
trojdzielnego najczesciej objawia si¢ opryszczka war-
gowa lub oczng, a niezwykle rzadko jako wirusowe
zapalenie moézgu (9). HSE moze wystapi¢ w kazdej
grupie wiekowej, niezaleznie od pory roku, i mani-
festowac si¢ réznorodnymi objawami, takimi jak za-
burzenia stanu psychicznego, napady drgawkowe czy
napady hakowe, ktore zaobserwowano u opisywanej
pacjentki. Diagnostyka zapalenia mozgu obejmuje na-
ktucie ledzwiowe, MRI, EEG oraz badania w kierun-
ku etiologii autoimmunologicznej (10).

Zwiazek pomigdzy HSE a autoimmunologicznym
zapaleniem mozgu wciaz nie jest w peini poznany,
niemniej szacuje si¢, ze u okoto 7% do ponad 25%
chorych na HSE rozwija si¢ autoimmunologiczne za-
palenie moézgu. Z tego powodu u naszej pacjentki po
zakonczeniu leczenia wykonano ponowne naktucie
ledzwiowe w celu oznaczenia przeciwcial anty-NM-
DAR. Pacjenci ci wymagaja bardzo wnikliwej obser-
wacji pod katem zmian stanu psychicznego, zachowa-
nia, omamow czy pobudzenia, ktore mogg stanowi¢
pierwsze objawy rozwijajacego si¢ autoimmunolo-
gicznego zapalenia mozgu (1,11).

Dozylne immunoglobuliny zastosowano jako tera-
pie uzupelniajaca obok leczenia przeciwwirusowego.
Obecnie dane dotyczace stosowania IVIG w HSE sa
bardzo ograniczone, a opisywane efekty terapeutyczne
wahaja si¢ od petnego powrotu do zdrowia po bardzo
niekorzystne rokowanie neurologiczne (12,13). Wiado-
mo, ze wczesne wdrozenie terapii przeciwwirusowe;j,
najlepiej w ciggu 24 godzin od wystapienia objawow
i przed utrata przytomnosci, zmniejsza $Smiertelnos¢
oraz stopien zaburzen poznawczych (14). Nalezy jed-
nak podkresli¢, ze u opisywanej pacjentki leczenie
wdrozono po ponad tygodniu od pojawienia si¢ bolow
glowy i zaburzen mowy, po ktorych rozwingly si¢ za-
burzenia poznawcze. Nie ma jednoznacznych dowo-
dow na to, ze tak korzystnego rezultatu nie udatoby si¢
osiagna¢ wylacznie dzigki terapii przeciwwirusowej
oraz leczeniu wspierajacemu na OIT. Korzysci ze sto-
sowania [VIG wykazano dotychczas gtdéwnie w grupie
pediatrycznej, w ktdrej u 20 dzieci z ciezkim przebie-
giem wirusowego zapalenia moézgu stan zdrowia ulegt
poprawie po zastosowaniu tej terapii, przy czym HSV
zidentyfikowano jedynie u dwoch pacjentow (15).

Warto zauwazy¢, ze zarowno wytyczne IDSA, jak
1 ESCMID podkreslaja, iz dozylny acyklowir stanowi
fundament leczenia opryszczkowego zapalenia mo-
zgu i nie zalecaja rutynowego stosowania [VIG. Cho¢
IVIG sa coraz powszechniej uznawane za opcj¢ tera-
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ABSTRACT

In Gaza, Israel's prolonged blockade, recurrent conflict, and systemic deprivation have turned HIV from an
underdetected condition into an increasingly invisible humanitarian health concern. Before the 2023 escalation,
about 125 people living with HIV/AIDS were officially recorded in Palestine, including 50 in Gaza — a figure
likely shaped more by limited surveillance, stigma, and restricted testing than by low transmission.
The destruction of healthcare infrastructure, displacement of medical staff, and collapse of supply chains have
since disrupted treatment continuity and eliminated epidemiological visibility. Shortages of antiretroviral
therapy (ART), damaged laboratories, and disrupted patient follow-up systems now expose people living with
HIV to viral rebound, opportunistic infections, and increased mortality, while heightening transmission risks.
Overcrowding, poverty, displacement, and weakened infection prevention and control systems further intensify
vulnerability. Key and vulnerable populations — including women of reproductive age, people who inject drugs,
and displaced communities — face barriers to prevention and care, while interrupted antenatal services threaten
vertical-transmission (mother-to-child) prevention. Restoring ART supply, rebuilding surveillance, integrating
HIV services into emergency care, and reducing stigma are urgent priorities.

Keywords: HIV, human rights, Gaza, humanitarian crisis, healthcare collapse
STRESZCZENIE

Wieloletnia blokada Strefy Gazy przez lzrael, powtarzajace si¢ konflikty zbrojne oraz utrwalone niedobory za-
sobOw przeksztatcity HIV z zakazenia o niskiej wykrywalno$ci w narastajacy, stabo widoczny kryzys zdro-
wia publicznego o charakterze humanitarnym. Przed eskalacja konfliktu w 2023 roku oficjalnie odnotowano
okoto 125 osob zyjacych z HIV/AIDS w Palestynie, w tym 50 w samej Gazie; liczba ta wynikata jednak naj-
prawdopodobniej z ograniczonego nadzoru epidemiologicznego, stygmatyzacji i niedostatecznego zakresu tes-
towania, a nie z rzeczywiscie niskiej transmisji wirusa. Zniszczenie infrastruktury ochrony zdrowia, prze-
mieszczenie personelu medycznego oraz zatamanie tancuchow dostaw doprowadzity do przerwania cigglosci
leczenia i uniemozliwity skuteczne prowadzenie nadzoru epidemiologicznego. Niedobory terapii antyretrowi-
rusowej, uszkodzenie zaplecza laboratoryjnego oraz przerwanie monitorowania pacjentow zwiekszaja ryzyko
wznowy wiremii, zakazen oportunistycznych i wzrostu $miertelnosci, a takze sprzyjaja dalszej transmisji
HIV. Przeludnienie, ubostwo, przymusowe przesiedlenia oraz ostabienie systeméw zapobiegania i kontroli
zakazen dodatkowo zwigkszaja podatno$¢ populacji na choroby zakazne. Populacje kluczowe i inne grupy
szczegoOlnie narazone, w tym kobiety w wieku rozrodczym, osoby przyjmujace narkotyki iniekcyjnie oraz spo-
tecznosci przesiedlone — napotykajgistotne bariery w dostepie do profilaktyki i opieki zdrowotnej, a przerwanie
opieki prenatalnej zagraza zapobieganiu transmisji wertykalnej (matka-dziecko). Do najpilniejszych dziatan
nalezg przywrdcenie ciggtosci dostaw terapii antyretrowirusowej, odbudowa nadzoru epidemiologicznego,
integracja Swiadczen HIV z opiekg medyczngw sytuacjach kryzysowych oraz ograniczanie stygmatyzacji.

Stowa kluczowe: HIV, prawa cztowieka, Gaza, zatamanie systemu ochrony zdrowia, kryzys humanitarny

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)

228



Rafat Majka, Samer Abuzerr

INTRODUCTION

In Gaza—where years of blockade, recurrent conflict,
and profoundresource scarcity have weakened the health
sector — the situation of people living with HIV has
evolved into a largely invisible and increasingly urgent
public-health concern, exacerbated by the ongoing
conflict. Prior to the 2023 escalation, Palestinian
Ministry of Health reports indicated a cumulative total
of approximately 125 people living with HIV and AIDS
in Palestine since 1988, including 50 in Gaza, although
this figure likely reflects substantial underdiagnosis
due to limited surveillance, stigma, and restricted
testing (1). Evidence from earlier epidemiological
reports suggests that heterosexual contact accounts
for the largest share of recorded transmission routes in
Palestine, while a smaller proportion has been linked to
contaminated blood products and vertical transmission
(2,3). Although nosocomial transmission has not been
widely documented in available surveillance reports,
the prolonged strain on infection-control systems and
healthcare infrastructure raises concern about potential
transmission risks in fragile health settings. Routine
HIV screening in Gaza has primarily occurred in blood
banks and among certain institutional groups, including
pregnant women during antenatal care and individuals
undergoing pre-employment medical screening (4).

In addition, voluntary testing services are limited
and persistent HIV-related stigma and very low
levels of comprehensive HIV knowledge within the
population discourage individuals from seeking
diagnosis. Surveys conducted in Gaza have shown
that only a small proportion of respondents possess
comprehensive knowledge about HIV transmission
and prevention, while social stigma surrounding HIV
remains high (4). These structural and social barriers,
combined with limited community-based testing and
surveillance mechanisms, suggest that the low number
of reported cases may reflect restricted detection rather
than the true absence of infection.

Since the escalation of hostilities in October
2023, the healthcare system in Gaza has experienced
unprecedented collapse. By April 2026, 94% of
hospitals are destroyed and only 1.5% of primary
healthcare centers operate at full capacity (5). The
war has also severely affected the health workforce,
with many healthcare workers killed, injured, or
displaced and numerous primary healthcare facilities
and laboratories damaged or destroyed (6). As a result,
diagnostic laboratories, surveillance systems, and
routine public-health programmes have been severely
disrupted. Today, with the destruction of medical
facilities, mass displacement of health personnel, and
acute shortages of essential medicines, the current HIV
burden is unknown. The collapse of testing services,

surveillance systems, and treatment continuity has
eliminated epidemiological visibility and intensified
the precarity of those requiring lifelong care and
treatment (6).

The aim of this article is to provide a narrative
review of available evidence on the dynamics of
the HIV epidemic in Gaza since 2023, including its
implications for prevention, treatment, and control,
and to outline urgent public health priorities in this
context.

HISTORICAL CONTEXT

Epidemiology of HIV and risk behaviours.
Before the current conflict, the West Bank and Gaza
were considered low-prevalence areas for HIV, with
a cumulative total of about 125 reported cases between
1988 and 2021, including 95 individuals with developed
AIDS and 30 diagnosed with HIV infection. Historical
data indicate that male youth were disproportionately
affected (around 80%), with the majority of infections
acquired through heterosexual contact (1). In Gaza,
where official surveillance remains very limited, HIV
transmission has historically been recorded primarily
through heterosexual intercourse and, to a lesser extent,
through blood transfusion and vertical transmission
(1,3). However, existing reports fail to capture the full
complexity of the socio-epidemiological landscape.
Comprehensive studies of risk-taking behaviours and
their “hidden epidemics” remain largely impossible
under prevailing political and logistical constraints,
including military checkpoints, border restrictions,
fragmented Palestinian governance, forced or labour-
driven mobility, and periodic escalations of armed
conflict. Furthermore, limited public awareness and
persistent HIV-related stigma, compounded by the
years-long blockade, have contributed to the extremely
low number of officially reported cases among
Gaza’s approximately two million inhabitants. Direct
epidemiological evidence quantifying underdiagnosis
remains limited, and no large-scale seroprevalence
surveys — such as those conducted among pregnant
women orothersentinel populations—havebeenpublicly
reported. Therefore, while underdetection is plausible
given structural barriers to testing and surveillance,
it cannot currently be confirmed with available data.
Taken together, these structural, political, and social
factors may contribute to undiagnosed or unreported
HIV infections. The officially low prevalence should
therefore be interpreted cautiously, as it may reflect both
low reported prevalence and possible underdetection
rather than definitive absence of infection.

Over the past decades, however, Palestine has
witnessed rising levels of substance use, particularly
among young people. A 2017 report on illicit drug
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use among males estimated that 26,500 individuals
engaged in high-risk drug use, including 1,188 who
inject drugs, with 81% beginning before the age of 18.
“High-risk” was defined as behaviour causing actual
harm (dependence or other health, psychological,
or social problems) or placing individuals at a high
probability of such harm (7). Research has repeatedly
linked occupation- and conflict-related trauma to
patterns of substance dependence among Palestinians:
for example, reports following the 2008-2009 Israeli
offensive on Gaza documented a surge in the misuse
of opioid painkillers, particularly tramadol, alongside
increased use of antidepressant medications (8),
while the 2017 assessment noted increasing use of
benzodiazepines and injected cocaine or heroin.
Substance use is known to increase risk-taking
behaviours — such as inconsistent condom use and
needle sharing — which may facilitate the transmission
of HIV, HBV, and HCV.

HIV treatment and prevention prior to the
collapse. The Palestinian National AIDS Programme
(NAP) was established in 1998 (9). Historically,
the development of HIV prevention and treatment
frameworks in Gaza has depended on close
cooperation between state institutions, international
partners — including the World Health Organization
(WHO), United Nations Relief and Works Agency
for Palestinian Refugees in the Near East (UNRWA),
the Global Fund to Fight AIDS, Tuberculosis
and Malaria, the United Nations Population
Fund (UNFPA), the United Nations International
Children’s Fund (UNICEF), and Agence Frangaise
de Développement — and non-governmental
organisations. Together, these actors have worked
to deliver services, raise awareness, and strengthen
public health capacities despite chronic underfunding
and the constraints of the blockade.

The Palestinian Ministry of Health has been
responsible for providing free HIV diagnosis,
antiretroviral therapy (ART), and patient support,
with funding drawn from a combination of domestic
resources and international donors, including global
health initiatives and humanitarian aid programmes
(2). The Global Fund, which has supported WHO’s
HIV/AIDS work in the West Bank and Gaza since
2008, provided resources for the procurement of
antiretroviral medicines, condom distribution, and the
expansion of HIV testing and counselling services.
Thanks to this support, 25 NGOs subsequently became
involved in prevention, awareness, and patient-
support initiatives (10,11). The European Union has
also contributed to the Palestinian Authority’s health
sector by funding medical referrals to East Jerusalem
hospitals, including specialised HIV care. Meanwhile,
the Ministry of Education and UNFPA implemented
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peer education on sexual and reproductive health and
rights (SRHR) in several Palestinian directorates.
Around 2013, in cooperation with UNFPA, the Youth
Peer Education Network (Y-Peer) was established,
training around 100 peer educators in Gaza who
reached an estimated 5,000 young people — including
youth from refugee camps and Bedouin communities
—through creative education methods such as theatre,
role play, simulations, and social media campaigns
(12,13). Civil society actors have also contributed
significantly to HIV awareness and prevention.
The Palestinian Family Planning and Protection
Association (PFPPA), for example, has prioritised
reducing HIV transmission and ensuring the full
protection of the rights of people living with and
affected by HIV (14), while the Palestinian Medical
Relief Society (PMRS) developed a smartphone
application providing accessible information on
sexual and reproductive health and rights (SRHR)
(4). Despite these collaborative efforts, HIV
prevention and treatment in Gaza have remained
heavily dependent on external support and have been
continually undermined by the political blockade,
economic crisis, and fragile healthcare infrastructure.

Routine HIV screening was introduced for blood
donors and some categories of government employees,
but it was not consistently applied across all population
groups. Systematic screening outside blood banks
— particularly among key and priority populations,
refugee communities, antenatal women, and the
general population — remains poorly documented, with
little publicly available data. For example, in 2011,
thirty-seven healthcare facilities in Gaza provided
HIV testing and counselling services, and more than
15,000 people were tested during the preceding year.
However, most tests were conducted at the request
of institutions or in connection with blood donation
rather than through voluntary or community-based
initiatives. NGOs and community activists supported
additional testing through awareness campaigns,
voluntary testing days, and confidential counselling,
yet large segments of the population remained
unscreened due to stigma, limited outreach, and
cultural sensitivities (4).

Among Palestinian students surveyed in 2012-2013,
the primary reason for endorsing voluntary HIV testing
was the belief that it should be confidential, voluntary,
and well-organised (15). The 2016 RAND Youth
Health Risk Survey similarly noted that topics such
as sexual activity, drug use, and HIV remain highly
stigmatised, making accurate self-reporting and open
screening extremely difficult. Many young people are
unaware of available services or avoid testing due to
fear of social consequences (16). The 2021 Knowledge,
Attitudes, and Practices among Men in the Gaza Strip
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study further documented very low awareness of HIV
and STI prevention: fewer than 2% of men and women
were able to correctly recognise HIV and other
sexually transmitted infections when asked to
identify conditions related to sexual and reproductive
health in the survey questionnaire. These findings
suggest that low awareness, persistent stigma, and
limited institutional outreach remain major barriers
to testing, case detection, and early linkage to care in
Gaza (4).

PERSISTENT HIV-RELATED STIGMA

HIV remains highly stigmatized in Palestinian
society, shaped by conservative social norms and
widespread misconceptions about transmission. This
stigma often discourages individuals from seeking
medical care, even under ordinary circumstances.
Findings from the 2011 Knowledge, Attitudes
and Practices survey in the occupied Palestinian
territory, indicated that 66.4% of respondents would
prefer to keep the HIV status of a family member or
close friend secret, reflecting strong social pressure
toward concealment (17). A 2015 study among 492
students at Al-Azhar University in Gaza showed that,
although participants demonstrated a moderate level
of knowledge about HIV/AIDS, only about one-third
were willing to maintain close contact or communicate
with people living with HIV. Moral and religious
framings of HIV and AIDS were also widespread:
20.7% of students viewed HIV/AIDS as a punishment
from God, and 26% were uncertain; 15.3% believed
that “a lack of religious and moral commitment could
cause HIV/AIDS infection”, while 34.6% were unsure.
Moreover, 52.4% of respondents thought that engaging
in sports and maintaining good nutrition could protect
them from HIV/AIDS — an indication of persistent
misconceptions about transmission and prevention
(15). Similarly, the 2015 MIFTAH Country Assessment
for Palestine found that although more than 90% of
respondents knew HIV could be transmitted through
sex, blood, or injections, only 7.9% met the UN
standard for “comprehensive knowledge” (18).

Taken together, these findings illustrate how
social conservatism, shame linked to moralized
epidemiological stereotypes, and low levels of accurate
knowledge reinforce HIV-related stigma, fostering
fear, avoidance, and discrimination in both everyday
life and healthcare settings. This dynamic, in turn,
contributes to reluctance to test, fear of diagnosis,
and avoidance of visibility among people living with
or at greater likelihood of acquiring HIV — patterns
likely exacerbated by the current crisis, which further
discourages individuals from coming forward for
testing and treatment.

ESCALATED CHALLENGES AFTER 2023

Rapidly increasing AIDS numbers and collapsed
surveillance. Currently, the exact number of people
living with HIV in Gaza remains unknown due to
the collapse of healthcare services and the disruption
of diagnostic capacity. Prior to the 2023 escalation,
HIV surveillance in Gaza relied on reporting from
health facilities to the Palestinian Ministry of Health
via paper-based records and limited digital systems,
primarily covering blood banks, antenatal clinics,
and institutional screening programmes. Data were
aggregated at the Ministry of Health level, but
systematic community-based surveillance as well
as population screening programmes were minimal.
The most recent available data, from 2025, report
a cumulative total of 159 people living with HIV and
AIDS, with the number of people with fully developed
AIDS surging from 95 in 2021 to 127 in 2024. In
Gaza, the number of HIV/AIDS cases reported by the
Palestinian Ministry of Health’s increased from 50 to
70 between 2021 and 2024. As the number of people
living with HIV in the whole Palestine remained
relatively stable over this period (30 in 2021 and 32
in 2024), the observed increase in Gaza appears to
be driven primarily by a rise in cases of advanced
HIV disease (AIDS). Also, available data suggest an
increasing reporting of transmission routes beyond
predominantly heterosexual contact, including cases
classified as unknown, contact with a person living
with HIV, and injecting drug use (19,20). This pattern
may reflect heightened vulnerability in increasingly
fragile and precarious settings. In the absence of routine
testing, case registration, and public-health reporting
mechanisms, HIV statistics remain fragmentary and
outdated, obscuring the epidemic’s actual scope (21).

Disrupted care and unmet legal obligations. The
ongoing conflict has severely disrupted medical care,
making it difficult for people living with HIV and
those at greater likelihood of acquiring HIV to access
testing, treatment, and other essential services. Reliable
numbers on disrupted care are unavailable due to the
health system collapse; however, reports indicate that
most ART supplies have been depleted, and shipments
of essential medicines were intermittently blocked for
prolonged periods (5,6).

Severe shortages of essential medicines, including
antiretroviral therapy (ART), have become a defining
feature of Gaza’s ongoing health crisis. The Israeli-
imposed blockade compounded by the destruction of
medical facilities, border restrictions, and disrupted
supply chains, has severely limited the import, storage,
and distribution of life-saving medicines. As a result,
patients face prolonged treatment interruptions, placing
their health and lives at serious risk and undermining
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efforts to maintain continuity of HIV treatment and
care (22). In early 2025, WHO and other humanitarian
agencies warned that most essential medicines,
including ART, were at “critical or zero stock levels”
in Gaza’s remaining health facilities (23). These
shortages constitute a grave threat not only to people
living with HIV but also to those with other chronic
conditions, highlighting the urgent need for sustained
humanitarian access and systemic interventions to
restore the medication supply. It is crucial to emphasize
that, under International Humanitarian Law (IHL),
an occupying power cannot refuse the provision of
humanitarian assistance to a civilian population. It
must allow and facilitate the unimpeded passage of
humanitarian relief to populations in need (24).

Increased vulnerability in a collapsed health
system. The general instability, lack of resources,
and overcrowded living conditions in Gaza have
heightened the risk of transmission for a range of
infectious diseases, including HIV. The collapse
of healthcare facilities and compromised infection
prevention and control (IPC) practices constitute
a direct risk factor for HIV transmission, particularly
through unsafe injections or blood-handling practices.
For people living with HIV, the collapse of healthcare
infrastructure has severely disrupted ART coverage,
patient monitoring, and continuity of care, preventing
sustained viral suppression and leading to treatment
interruptions. Recent assessments illustrate the scale
of this breakdown: As of March 2026, antiretroviral
therapy (ART) was available in approximately 2% of
all health service institutions in Gaza, with only 12
of the 52 facilities expected to provide this service
currently offering it (25). And by April 2026, 94%
of hospitals are destroyed and only 1.5% of primary
healthcare centres operate at full capacity (5),
underscoring the near-total collapse of healthcare
provision. This systemic paralysis has coincided with
a rise in other infectious diseases: hepatitis A, B,
and E outbreaks have been reported in overcrowded
shelters; tuberculosis and waterborne infections are
also increasing, further straining the public-health
infrastructure (5,6).

This collapse of health services not only undermines
HIV treatment continuity but also compromises
vaccination programmes, maternal health services,
and infection-control capacities, increasing the risk of
both HIV progression and broader public-health crises.
The breakdown of prevention and treatment systems
has also left key and priority populations — including
women of reproductive age, people who inject drugs,
and displaced or conflict-affected communities —
without reliable access to essential services and
protective resources. The absence of routine maternal
testing and follow-up threatens to reverse progress
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in the prevention of vertical transmission of HIV. In
addition, the collapse of sanitation and healthcare
systems has accelerated the spread of other infectious
diseases — such as hepatitis, tuberculosis, and
waterborne infections — placing further strain on an
already fragile public-health infrastructure. However,
HIV remains particularly vulnerable due to its
dependence on continuous treatment and monitoring,
making it highly sensitive to service interruptions
and associated long-term risks. Also, the scarcity of
medicines and medical supplies, coupled with frequent
power outages and the destruction of health facilities,
poses major challenges for healthcare workers, who are
themselves exposed to infection risks while engaged
in life-saving activities. These overlapping crises
place both patients and healthcare providers under
extreme physical and psychological pressure, further
weakening Gaza’s already limited capacity to manage

HIV prevention and care.

Ongoing humanitarian emergency and the right
to health. The protracted conflict in Gaza has produced
an acute public-health emergency, with particular
concern for HIV transmission, progression to AIDS
and access to care amid the collapse of healthcare
infrastructure and mass displacement. Although the
true number of people living with HIV and AIDS in
Gaza remains uncertain due to disrupted surveillance
and testing systems, the current humanitarian crisis —
characterized by the destruction of medical facilities
and shortages of essential medicines — has created
conditions in which infectious diseases, including HI'V,
may spread undetected. The humanitarian situation in
Gaza corresponds to the United Nations International
Strategy for Disaster Reduction (UNISDR) and World
Health Organization (WHO) definitions of a complex
humanitarian crisis — one that exceeds the response
capacity of national institutions and results in severe
and wide-ranging public-health consequences (26, 27).

The right to health — an inalienable entitlement of
every Palestinian, and particularly of people living
with HIV —is universally recognized as a fundamental
human right. It is a core principle of international
human rights law (IHRL) and remains applicable at all
times, including during armed conflict and occupation.
Defined as the right to enjoy the highest attainable
standard of physical and mental health, it is articulated
in several key international instruments:

— World Health Organization Constitution (1946) —
affirms that “the enjoyment of the highest attainable
standard of health is one of the fundamental rights
of every human being” (28)

— International Covenant on Economic, Social
and Cultural Rights (Article 12) — obliges states
to ensure access to the conditions necessary for
physical and mental health (29).
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— Universal Declaration of Human Rights (Article
25) — recognizes the right to medical care as part
of customary international law (30)

— Geneva Convention IV (Articles 23,5591) —
requires parties to armed conflict to allow the
free and safe passage of medical supplies and
humanitarian assistance services (31,32,33).
Together, these instruments establish the tripartite

obligation of states to respect, protect, and fulfil
the right to health. The normative architecture of
international human-rights and global-health law also
requires international cooperation and assistance,
not only in times of stability but especially during
humanitarian emergencies.

CONCLUSIONS AND RECOMMENDATIONS

The situation in Gaza underscores the urgent need
for coordinated international intervention. Without
immediate action to restore healthcare services,
ensure access to essential medicines, and address
HIV-related stigma, the silent epidemic in Gaza will
continue to grow unchecked. It is imperative that the
global community steps forward to support the people
of Gaza in this critical time.

1. It is vital to ensure uninterrupted access to
antiretroviral therapy (ART) by securing reliable
supply chains, protected humanitarian corridors,
and simplified treatment protocols. Sustained ART
delivery is essential to prevent disease progression,
reduce mortality, and limit onward transmission,
particularly in a context where interruptions in
treatment have already contributed to worsening
clinical outcomes.

2. At the same time, combating HIV-related stigma
is essential to rebuilding trust in healthcare.
This requires sustained public-awareness efforts,
community-led education, and inclusive dialogue
that challenge misinformation and foster social
solidarity.

3. The establishment of reliable systems for HIV
data collection, testing, and reporting is also
critical. Without accurate information on infection
trends and treatment access, it will be impossible
to understand the true scale of the epidemic or to
design effective, evidence-based interventions.

4. To address the unfolding crisis, governments
and international organizations must make the
restoration of Gaza’s healthcare system an urgent
priority. Ensuring the continuous availability of
essential medicines and treatments, including
ART, is vital for the survival and dignity of people
living with HIV and those at greater likelihood of
acquiring HIV.

Without urgent and coordinated international
support, the silent HIV epidemic in Gaza will continue
to progress unchecked, with profound implications for
public health and human dignity.
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ABSTRACT

BACKGROUND. Google Trends (GT) has been widely used in public health for surveillance in the Big Data
era. Although it is one of the most common respiratory tract infections, the rising trend of influenza cases in
October 2025 requires vigilance from Indonesia health policymakers.

OBJECTIVE. This study aims to analyze public awareness of influenza infection compared to acute respiratory
infections (ARIs) based on GT.

MATERIALS AND METHODS. Google Relative Search Volume (RSV) were performed using keywords in
Bahasa Indonesia with for the influenza topic include “Influenza” + “gejala influenza” + “terapi influenza” +
“obat influenza” and the keywords for ARI topic include “ISPA” + “gejala ISPA” + “terapi ISPA” + “obat ISPA”
for ARI. RSV score then analyzed based on the western and eastern Indonesia region and compared with official
influenza report. A p-value <0.05 indicates significant results.

RESULTS. Although there was an increasing trend of influenza scores in October 2025 which were higher than
ARI scores, the average ARI score was higher than influenza scores (58.88+20.5 vs 42.91£15.33; p < 0.0001).
Google Trends influenza and ARI are positively correlated with the number of officially reported influenza
cases. Based on geography, the Western region had a higher influenza score than the Eastern region (45.85+£16.92
vs 38.15£11.37; p = 0.158), while ARI scores were found to be higher in the Eastern region than in the Western
region (77.00£18.76 vs 47.66+11.71; p < 0.0001).

CONCLUSIONS. Changes in Google Trends keyword trends for influenza and ARI in Indonesia may be
influenced by officially reported influenza cases. There remains a gap in public awareness across Indonesia
regarding both topics. Government and health policy holders need to increase public awareness of the spread of
influenza infections and prevent future outbreaks.

Keywords: big data, epidemiological monitoring, influenza, respiratory infection, surveillance

INTRODUCTION

The use of non-hospital information that can
be collected in real-time and accessed quickly
has become common in the era of ‘big data’. It is
commonly used in epidemiological studies and
public health surveillance, especially to monitor
potential infections and outbreaks (1). One of the
most commonly used data sources is Google Trends,
which has been developed by Google Inc. to analyze
the most frequently searched keywords from around
the world (2). Specifically, this tool collects data
automatically in real-time, and provides quantitative
and qualitative data applied to informatics research
of various infectious and non-infectious diseases
(2). Several previous studies have demonstrated the
use of this technology to track public attention to

COVID-19 symptoms during the pandemic related to
the spread of the virus (3,4).

The increase in the incidence of seasonal influenza
caused by influenza viruses during the last few months
of 2025 can cause a variety of clinical conditions
ranging from mild to severe influenza-like illness
(ILI), and sometimes results in hospitalizations and
deaths (5). Reports from the World Health Organization
(WHO) indicate an increase in influenza activity since
October 2025 in both the northern hemisphere and in
the southern hemisphere, which was previously rare
(6). An increase in influenza incidence has also been
reported in Indonesia, where by December 2025 the
positivity rate reported by the Ministry of Health
reached 28%, with a decrease compared to October
2025, when the positivity rate reached 36%. Because
there are various forms of seasonal influenza and it has
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a rapid transmission, a system is needed to monitor
surveillance and public awareness of influenza
infections quickly (7).

One of the uses of Google Trends is to see the level
of public awareness on various topics, including in
the health sector. Since the COVID-19 pandemic era,
the use of Google Trends to monitor public awareness
has become a concern in epidemiological surveillance
studies because it is related to the public’s health
behaviour at the beginning of the pandemic, which is
illustrated by the low response of the community to
adopt preventive health policies during early pandemics
(8). Increased public awareness also presents searches
for information related to diseases that contribute
to early detection for diagnosis, thereby increasing
efforts to find new cases (9). Therefore, attention to
public awareness needs to be considered by public
policy makers in efforts to detect early and prevent the
spread of diseases both locally and globally (10).

Various studies have shown that Google Trends use
can complement traditional public health surveillance
by understanding public responses and sentiment
towards potential outbreaks (11). In addition, Google
Trends can help reveal the need for health-related
information through the frequency of searches
accessed from the internet (12). In addition to the
increasing positive trend in influenza, several other
ILI conditions may be caused by acute respiratory
infections caused by non-influenza pathogens,
which also require attention from Indonesian health
policymakers, especially to prevent future outbreaks
of influenza or other viruses (13,14). Therefore, this
study aims to analyze the level of public awareness
about influenza and acute respiratory infections in
Indonesia using Google Trends.

METHODS

Google Trends data is anonymous because no
names or other personal information are revealed from
search results. Google Trends provides comparisons of
up to five search terms or topics. Google Trends results
publish search volumes for terms submitted to Google’s
search engine for one or more specific keywords. For
each search term or topic, they are associated with the
maximum interest value for each query, set from 0
(least searched) to 100 (most searched) in the form of
relative search volume (RSV).

This research was conducted in November 2025.
Data collection was performed using the following
settings in Google Trends (https:/trends.google.com/
trends): the period was set to “the last year,” the region
was selected as “Indonesia,” and “all categories” and
“web search” were set. Keyword selection is based on
general knowledge using a collection of terms used

by users in Bahasa Indonesia related to the influenza
topic, which were represented as “Influenza” + “gejala
influenza” + “terapi influenza” + “obat influenza”,
while the topic for acute respiratory infections
(ARIs) or ‘infeksi saluran pernafasan akut’ (ISPA)
uses the keywords “ISPA” + “gejala ISPA” + “terapi
ISPA” + “obat ISPA”. The search for both topics was
conducted within the same time span (November 2024
— November 2025) and analysis and data collection
were carried out simultaneously in order to achieve
comparability of RSV values between each topic. The
results obtained are in the form of RSV which is then
downloaded in Excel format and calculated in the form
of mean + standard deviation to assess fluctuations
each month.

RSV score then analyzed based on the western
(Sumatra, Java, and Kalimantan) and eastern (Sulawesi,
Bali, East Nusa Tenggara, West Nusa Tenggara
Maluku Islands, and Papua) Indonesia region. To
improve the quality of the study, RSV between the
two topics was then analyzed with influenza case
data officially reported by the Indonesian Ministry of
Health between July 2025 and early November 2025.
Reports of positive results can be accessed on the
Ministry of Health website. (kemkes.go.id/id/layanan/
laporan-pengawasan-kasus-influenza-dan-covid-19-
tahun-2025).

The RSV score results were then analyzed
using SPSS version 21 software to illustrate public
awareness between November 2024 and November
2025. Retrieved RSV data were then analyzed using
a T-test to compare the mean scores of the influenza
and ARI topics between the western and eastern
regions of Indonesia. The correlation between RSV
and real data of reported positive influenza cases was
analyzed using Pearson correlation. A p-value <0.05
indicates significant results.

RESULT

Based on Google Trends keyword search trends
(Fig. 1. A), the trend analysis results show that
searches for the keyword influenza increased
simultaneously with the increase in positive influenza
trends reported by the Indonesian Ministry of Health
between from July — November 2025 (Fig. 1. B).
Based on the average RSV over the past year, the
analysis results show that the ARI-related keywords
were found more often than the influenza-related
keywords (58.88+20.5 vs. 42.91£15.33; p < 0.0001).
However, during influenza rising case (July -
November 2025), influenza-related keywords were
higher than ARI-related keywords (31.70£20.30 vs.
23.88+4.62; p < 0.0001). Correlation analysis showed
a positive correlation between RSV influenza-related
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Fig. 1. A. Keyword search trends related to influenza and acute respiratory infections (ARIs) from Google Trends. B.
Comparison between influenza-related and acute respiratory infections-related keywords with positive rates for influenza
reported by the Ministry of Health of the Republic of Indonesia from July — November 2025

keywords and ARI-related keywords with reported
real-world influenza cases (p =0.710 (p < 0.0001) and
p =0.680 (p < 0.0001) respectively)

Based on its distribution in Indonesia (Fig. 2), the
keyword topic influenza is more frequently searched
in the western region of Indonesia (East Java, West
Java, Special Capital Region of Jakarta, Riau Islands),
while in the eastern region, searches for the topic of
ISPA are more commonly searched (except for the
island of Bali where searches related to influenza are
more common).
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Based on geographical location, the Western region
had higher influenza topic RSV than the Eastern
region (45.85+16.92 vs. 38.15+11.37; p = 0.158) (Fig. 3),
while ARI topic RSV was found to be higher in the
Eastern region than in the Western region (77.00+18.76
vs 47.66£11.71; p < 0.0001) (Fig. 4).

DISCUSSION

This study reveals an increase in public attention,
coinciding with the positive trend in influenza findings
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Fig. 2. Distribution of searches for influenza-related keyword (blue) and ARI-related keyword (red) based on geographic

distribution between November 2024 — November 2025
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Fig. 3. Comparison of RSV influenza topics between
western and eastern regions

in Indonesia from August to November 2025. This
finding is supported by a correlation analysis between
keyword searches with Google Trends and influenza
cases reported by the Indonesian Ministry of Health.
Google Trends can capture public interest online,
illustrating the speed of contagious disease spread
by combining various other variable factors, such
as environmental factors, although there is a weak
correlation with clinical presentations in the field (7,15-
17). In addition to predicting outbreak speed, Google
Trends can provide an early warning of public reaction
before future outbreaks occur (7,18).

The use of Google Trends can be a tool for strategic
planning in preventative disease control, as RSV
trends can be seen to differ across different Google
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Fig. 4. Comparison of RSV ARIs topics between western
and eastern regions

Trend search locations (19). In this study, the increase
in trends was found to be uneven across Indonesia,
with interest in influenza topics limited to certain
regions (Java, Bali, and the Riau Islands), while topics
related to respiratory tract infections were more
common than influenza. The high level of interest in
information about the topic of influenza may be related
to the high mobility of the population in the region,
which is related to the risk of spreading the virus (20)
Other factors, such as the level of familiarity with the
topic, can also influence Google Trends results, where
people tend to search based on the most discussed
topics and personal habits (12).

Publicinterestin ARIterminology can be influenced
by familiarity with it as residents of a particular
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area, which is influenced by geographic bias. This
difference in conditions was observed in another study
in the UK, which found differences in respiratory
diagnoses between regions in the UK, with upper
respiratory tract infections (URTIs), lower respiratory
tract infections (LRTIs), and asthma being higher in
the poorest groups and also tending to increase with
increasing urbanization, while Influenza-like illness
(ILI) was highest in the least poor and rural areas (21).
Trends in ARI were also not influenced by seasonal
infections such as respiratory syncytial virus (RSV),
which can vary across tropical countries, despite their
geographical proximity, and can be influenced by
various factors such as rainfall, climate patterns, and
altitude (22).

The findings of this study indicate a positive
correlation between changes in influenza-related
keyword search trends and reports of influenza
cases in Indonesia by the Indonesian Ministry of
Health. The trends observed in this analysis show an
increasing pattern between reported influenza cases
and influenza-related keyword searches, indicating
a relationship between public interest in influenza
issues. Similar findings in other studies confirm the
congruence between Google Trends and outbreaks such
as measles and dengue fever, although only partial data
are reported weekly in developed countries (18,23).
Thus, Google Trends can capture information needs
from official government reports and news reports as
an important tool for public health interventions in the
digital age (23).

Although the use of Google Trends as an early
warning system for epidemics has been extensively
researched, the use of keyword-based queries also has
a bias that can lead to media coverage oversimplifying
influenza and acute respiratory infections (ARI) topics
compared to the actual epidemiological burden, and
is merely speculative (24,25). Google Trends also
tends to underestimate or overestimate the actual
epidemiological burden when the general public has
poor knowledge of a disease (24). This was observed
in the study of Olson et al (2013), where discrepancies
were found in Google Trends’ prospective estimates
that missed the initial wave of the HIN1 virus pandemic
in 2009 and overestimated the impact of the 2012/2013
epidemic in the United States (26). Also, data from
Google Trends can be an overrepresentation that can
be influenced by the effects of population density in an
area, characteristics of a younger population, or a more
educated population (27,28). Therefore, sampling
support is needed in clinical populations to support the
role of Google Trends as a public surveillance tool to
predict potential outbreaks (24).

This study has several limitations, one of which is
the inability to specifically analyze the characteristics

240

of the population searching for topics using Google
Trends. This results in demographic limitations
affecting public interest in certain health topics, such
as among the elderly population, who are not familiar
with the internet (29). Google Trends also requires
internet access, which in some regions of Indonesia
has limited internet access, possibly resulting in RSV
detection being missed. The data on influenza case
reports reported by the Ministry of Health also does not
include which provinces have found influenza cases,
so it is not possible to conduct an analysis between
each reported case and Google Trends. Nevertheless,
the use of Google Trends can be expanded to analyze
epidemics based on non-epidemiological data by taking
into account various variables, including clinical data,
geographic conditions, and weather, to monitor and
prevent potential future outbreaks.

CONCLUSION

This study shows a similar pattern between
influenza search topics from Google Trends and
positive influenza findings based on Ministry of
Health data from July — November 2025. However,
the level of public awareness of influenza topics over
the past year was lower compared to searches for ARI
topics, especially in Eastern Indonesia. Influenza
topics tended to be higher in Java, Bali, and the Riau
Islands. The trend of public awareness in influenza is
increasing along with the increase in officially reported
case data. Further investigation of the influence of
public health behavior and demographic factors on
Google Trend topic searches is needed to improve the
accuracy of public perspectives on influenza and other
health topics to prevent potential future outbreaks.
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ABSTRACT

INTRODUCTION. Meningitis is a significant public health problem due to the risk of permanent neurological
complications and a potentially life-threatening course. Its etiology is diverse, and the distribution of infectious
agents depends on patient age, seasonality, and environmental factors.

AIM. The aim of the study was to characterize the etiology of meningitis in the Podlaskie Voivodeship based on
the analysis of cases hospitalized at the Department of Infectious Diseases and Neuroinfections of the Medical
University of Biatystok between 2022 and 2024.

MATERIAL AND METHODS. This study presents a retrospective analysis of cases of meningitis hospitalized
between 2022 and 2024 at the Department of Infectious Diseases and Neuroinfections of the Medical University
of Bialystok. The analysis included a review of medical records with regard to the etiology of infection as well
as selected epidemiological and demographic characteristics.

RESULTS. During the analyzed period, viral etiology predominated (67%), with tick-borne encephalitis (TBE)
accounting for approximately 55% of cases. The proportion of cases with unknown viral etiology increased
from 6.9% in 2022 to 12.7% in 2024. Bacterial etiology was identified in 13% of patients. The incidence of
neuroborreliosis decreased from 6.9% in 2022 to 2.2% in subsequent years (2.5% overall). Single cases were
caused by Haemophilus influenzae and Streptococcus pneumoniae. Abscesses and granulomas of the central
nervous system accounted for 4.8% of all cases.

CONCLUSIONS. In 2022-2024, meningitis in north-eastern Poland was characterized by a predominance of
viral etiology, particularly infections caused by tick-borne encephalitis virus, with an increasing trend. An
increase in cases of unknown etiology was also observed. Bacterial infections accounted for a smaller proportion
of cases, which may reflect the effectiveness of vaccination programs. These trends are consistent with national
and European data and highlight the growing importance of environmental factors, as well as the need to
strengthen prevention and improve diagnostic strategies.

Keywords: meningitis, neuroinfections, tick-borne encephalitis, neuroborreliosis, infectious diseases
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STRESZCZENIE

WSTEP. Zapalenie opon mézgowo-rdzeniowych (ZOMR) stanowi istotny problem zdrowia publicznego ze
wzgledu na ryzyko trwatych powiktan neurologicznych oraz potencjalnie zagrazajgcy zyciu przebieg. Etiologia
choroby jest zroznicowana, a czgsto§¢ wystepowania poszczegdlnych czynnikow zakaznych zalezy od wieku
pacjentow, sezonowosci oraz czynnikow srodowiskowych.

CEL PRACY. Celem pracy byla charakterystyka etiologii zapalen opon mézgowo-rdzeniowych w wojewodz-
twie podlaskim na podstawie analizy przypadkow hospitalizowanych w Klinice Choréb Zakaznych i Neuroin-
fekeji Uniwersytetu Medycznego w Bialymstoku w latach 2022-2024.

MATERIAL I METODY. W niniejszej pracy przeprowadzono retrospektywna analize przypadkow ZOMR
hospitalizowanych w latach 2022-2024 w Klinice Choréb Zakaznych i Neuroinfekcji Uniwersytetu Medyczne-
go w Biatymstoku, obejmujaca ocen¢ dokumentacji medycznej pod katem etiologii zakazenia oraz wybranych
cech epidemiologicznych i demograficznych.

WYNIKI. W analizowanym okresie dominowata etiologia wirusowa (67%), w tym kleszczowe zapalenie
mozgu stanowigce okoto 55% przypadkow. Odsetek przypadkow o nieokreslonej etiologii wirusowej wzrdst
7 6,9% w 2022 1. do 12,7% w 2024 r. Etiologi¢ bakteryjna stwierdzono u 13,2% chorych. Czgsto$¢ neurobo-
reliozy zmniejszyla sie z 6,9% w 2022 r. do 2,2% w kolejnych latach (tacznie 2,5% wszystkich przypadkow).
Pojedyncze przypadki byty wywolane przez Haemophilus influenzae oraz Streptococcus pneumoniae. Ropnie
1 ziarniniaki osrodkowego uktadu nerwowego stanowity 4,8% wszystkich przypadkow.

WNIOSKI. W latach 2022-2024 zapalenie opon moézgowo-rdzeniowych w pdinocno-wschodniej Polsce cha-
rakteryzowato si¢ dominacja etiologii wirusowej, zwlaszcza zakazen wywolanych wirusem kleszczowego za-
palenia mozgu, ktorych liczba wykazywala tendencj¢ wzrostowg. Odnotowano réwniez wzrost odsetka przy-
padkow o nieokreslonej etiologii. Zakazenia bakteryjne stanowily mniejszy odsetek zachorowan, co moze
odzwierciedla¢ skutecznosé¢ szczepien ochronnych. Obserwowane trendy sg zgodne z danymi krajowymi i eu-
ropejskimi oraz wskazuja na rosngcg role czynnikéw Srodowiskowych, a takze potrzebe intensyfikacji dziatan
profilaktycznych i doskonalenia diagnostyki.

Stowa kluczowe: zapalenie opon mozgowo-rdzeniowych, neuroinfekcje, kleszczowe zapalenie mozgu, neuro-

borelioza, choroby zakazne

INTRODUCTION

Meningitis is a serious clinical problem that
may be life-threatening due to its frequently rapid
course (1). The incidence varies depending on age
and socioeconomic status, and the highest risk of
disease, mortality, and neurological complications is
observed among children and older adults (2). Despite
the availability of preventive measures, including
vaccinations, as well as the development of diagnostics
and treatment, meningitis remains an important
challenge for modern medicine.

The etiology of meningitis is diverse and depends,
among other factors, on the patient’s age. In adults, the
most common causes are Streptococcus pneumoniae
and Neisseria meningitidis, whereas in newborns and
infants, Escherichia coli,Streptococcus agalactiae,and
Listeria monocytogenes are of significant importance.
In the elderly population, the proportion of infections
caused by L. monocytogenes and Gram-negative
bacteria increases (1,3,4). Viral meningitis in all age
groups is most commonly caused by enteroviruses and
flaviviruses, including tick-borne encephalitis virus
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WSTEP

Zapalenie opon moézgowo-rdzeniowych (ZOMR)
stanowi powazny problem kliniczny, mogacy zagra-
za¢ zyciu ze wzgledu na czesto gwaltowny przebieg
(1). Zapadalnos$¢ jest zroznicowana w zalezno$ci od
wieku i statusu socjoekonomicznego, a najwyzsze ry-
zyko zachorowania, $miertelno$ci oraz powiktan neu-
rologicznych obserwuje si¢ u dzieci i 0sob starszych
(2). Mimo dostepnosci profilaktyki, w tym szczepien
ochronnych, oraz rozwoju diagnostyki i leczenia,
ZOMR pozostaje istotnym wyzwaniem dla wspotcze-
snej medycyny.

Etiologia ZOMR jest zrdéznicowana i zalezy
m.in. od wieku chorego. U dorostych najczgsciej sa
to Streptococcus pneumoniae i Neisseria meningiti-
dis, natomiast u noworodkéw i niemowlat istotne zna-
czenie majg Escherichia coli, Streptococcus agalac-
tiae oraz Listeria monocytogenes. W populacji 0osob
starszych ro$nie udziat zakazen wywotanych przez L.
monocytogenes oraz bakterie Gram-ujemne (1,3,4).
Wirusowe zapalenie opon moézgowo-rdzeniowych we
wszystkich grupach wiekowych najczesciej wywotuja
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(5). Meningitis may also have a fungal or parasitic
etiology, although these causes are less common.

Infection most often occurs through the droplet
route in cases of viral meningitis or through the
hematogenous route, when bacteria colonizing the
nasopharynx enter the bloodstream and then cross
the blood—brain barrier into the subarachnoid space
(5). Less frequently, infection spreads directly from
inflammatory foci, such as the middle ear or sinuses,
or constitutes a post-traumatic complication (6,7). The
presence of pathogens in cerebrospinal fluid induces
a strong inflammatory response, leading to increased
vascular permeability, increased intracranial pressure,
and cerebral edema (7).

In recent years, a gradual increase in the number
of meningitis cases has been observed in Poland
following a period of decline associated with the
COVID-19 pandemic. In 2022, the number of
registered cases increased by nearly 80% compared
with the previous year. Viral infections predominated
in the etiological structure, whereas among bacterial
infections, N. meningitidis, Haemophilus influenzae,
and S. pneumoniae were most frequently identified
(8). The year 2022 was also a period directly following
the COVID-19 pandemic, during which changes in
the epidemiology of many infectious diseases were
observed, associated with epidemic restrictions and
reduced transmission of pathogens. These phenomena
may have influenced the subsequent etiological profile
of meningitis, which justifies the assessment of cases
from 2022-2024 (9).

The aim of this study is to characterize the etiology
of meningitis in the Podlaskie Voivodeship based on
an analysis of cases hospitalized at the Department of
Infectious Diseases and Neuroinfections of the Medical
University of Biatystok in the years 2022-2024.

MATERIALS AND METHODS

A retrospective observational study was conducted
involving patients hospitalized due to meningitis
at the Department of Infectious Diseases and
Neuroinfections of the Medical University of Biatystok
in the years 2022-2024. During the analyzed period,
a total of 2177 patients were hospitalized, among
whom, after preliminary selection based on ICD-10
codes corresponding to the study criteria, 357 cases
meeting the adopted criteria were identified. ICD-
10 codes corresponding to viral infections (A84.0,
A84.1, A84.9, A85.8, A87.8, A87.9, A88.0, A89, B00.4,
B02.0), bacterial infections and central nervous system
abscesses (G00.0, G00.1, G00.2, G00.8, G00.9, G06.0,
G06.1, G06.2), as well as infections of unspecified
etiology (G03.0, G03.8, G03.9, G04.8, G04.9), were
used for preliminary identification. ICD-10 codes were

enterowirusy oraz flawiwirusy, w tym wirus kleszczo-
wego zapalenia mézgu (5). ZOMR moze mie¢ rowniez
etiologi¢ grzybicza lub pasozytnicza, cho¢ sa to przy-
czyny rzadsze.

Do zakazenia dochodzi najczesciej droga kropel-
kowa w przypadku zapalenia wirusowego lub droga
krwiopochodna, gdy bakterie kolonizujace nosogar-
dlo przedostajg si¢ do krwiobiegu, a nastgpnie przez
barier¢ krew—mozg do przestrzeni podpajeczynowko-
wej (5). Rzadziej zakazenie szerzy si¢ bezposrednio
z ognisk zapalnych, takich jak ucho $§rodkowe czy za-
toki, albo stanowi powiktanie pourazowe (6,7). Obec-
nos$¢ patogenéw w plynie mozgowo-rdzeniowym wy-
wotuje silng odpowiedz zapalna, prowadzac do wzro-
stu przepuszczalno$ci naczyn, zwigkszenia cisnienia
srodczaszkowego oraz obrzeku mozgu (7).

W ostatnich latach w Polsce obserwuje si¢ stopnio-
wy wzrost liczby zachorowan na ZOMR po okresie
spadku zwigzanego z pandemig COVID-19. W 2022
roku liczba zarejestrowanych przypadkow wzrosta
o blisko 80% w porownaniu z rokiem poprzednim.
W strukturze etiologicznej dominowaly zakazenia
wirusowe, natomiast wsrod zakazen bakteryjnych
najczesciej identyfikowano N. meningitidis, Haemo-
philus influenzae oraz S. pneumoniae (8). Rok 2022
stanowit takze okres bezposrednio po pandemii CO-
VID-19, w ktorym obserwowano zmiany w epidemio-
logii wielu chordb zakaznych, zwigzane z restrykcja-
mi epidemicznymi i ograniczeniem transmisji patoge-
néw. Zjawiska te mogty wplywaé na pozniejszy profil
etiologiczny zapalen opon moézgowo-rdzeniowych, co
uzasadnia oceng¢ przypadkow z lat 2022-2024 (9).

Celem pracy byla charakterystyka etiologii zapalen
opon moézgowo-rdzeniowych w wojewodztwie podla-
skim na podstawie analizy przypadkéw hospitalizo-
wanych w Klinice Chordb Zakaznych i Neuroinfekcji
Uniwersytetu Medycznego w Biatymstoku w latach
2022-2024.

MATERIAL I METODY

Przeprowadzono retrospektywne badanie obser-
wacyjne obejmujace pacjentow hospitalizowanych
z powodu ZOMR w Klinice Chorob Zakaznych i Neu-
roinfekcji Uniwersytetu Medycznego w Bialymstoku
w latach 2022-2024. W analizowanym okresie ho-
spitalizowano tacznie 2177 pacjentéw, sposrdd kto-
rych po wstepnej selekcji na podstawie kodow ICD-
10, odpowiadajacych kryteriom badania, wytoniono
357 przypadkéw spelniajacych przyjete kryteria.
Do wstepnej identyfikacji wykorzystano kody ICD-
10 odpowiadajace zakazeniom wirusowym (A84.0,
A84.1, A84.9, A8S5.8, A87.8, A87.9, A88.0, A89, B00.4,
B02.0), zakazeniom bakteryjnym oraz ropniom osrod-
kowego uktadu nerwowego (G00.0, G00.1, G00.2,
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used exclusively for preliminary selection, whereas the
final classification was based on the analysis of medical
documentation and additional test results.

Patients with a diagnosis of neuroinfection,
classified based on medical documentation and
meeting the study criteria, were included in the study.
Patients readmitted due to the same disease episode,
including follow-up after previous treatment, were
excluded from the study.

Patients were classified into three etiological
groups: viral, bacterial, and unspecified. The bacterial
group included cases with positive Gram staining,
positive CSF and/or blood cultures, positive PCR
results from CSF, or the presence of a CNS abscess
on imaging studies. Features supporting the diagnosis
of bacterial infection included CSF pleocytosis >100/
pL with neutrophil predominance >75%, protein
concentration >100 mg/dL, and a CSF glucose-to-
serum glucose ratio <0.4. This group also included
cases of neuroborreliosis diagnosed based on positive
ELISA and Western blot results. In neuroborreliosis,
a CSF/serum index >1.5 and an index of intrathecal
synthesis of antibodies against Borrelia spp. were
additionally considered (10).

The viral group included cases with positive PCR
results from CSF and/or positive IgM/IgG serology.
Features supporting the diagnosis of viral infection
included lymphocytic CSF pleocytosis of 10-500/
uL, slightly increased protein concentration, normal
glucose concentration, and absence of features of
bacterial infection.

The unspecified group included cases in which,
despite the use of available diagnostics, including
a PCR panel for the most common bacterial pathogens
causing meningitis (E. coli K1, H. influenzae, L.
monocytogenes, N. meningitidis, S. agalactiae, S.
pneumoniae), a PCR panel for viral pathogens (HSV-
1 and HSV-2, VZV, CMV, enteroviruses, HHV-6,
human parechovirus), PCR testing for Cryptococcus
neoformans and Cryptococcus gattii, as well as
serological testing for Lyme disease and tick-borne
encephalitis, the etiology could not be definitively
determined.

Demographic data, laboratory test results, CSF
analyses, microbiological, serological, and molecular
tests, as well as imaging results, were obtained from
medical documentation. Statistical analysis was
descriptive. Qualitative variables were presented as
numbers, and quantitative variables as arithmetic
means and standard deviations. The distribution of
cases over time and the relationship between etiology,
sex, and place of residence were also assessed.

The study was retrospective and non-interventional,
and the analysis included only anonymized medical
documentation.
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G00.8, G00.9, G06.0, G06.1, G06.2) oraz zakazeniom
o etiologii nieokreslonej (G03.0, G03.8, G03.9, G04.8,
G04.9). Kody ICD-10 stuzyly wylacznie do wstgpnej
selekcji, natomiast klasyfikacja ostateczna opierata si¢
na analizie dokumentacji medycznej oraz wynikéw
badan dodatkowych.

Do badania witaczano pacjentow z rozpoznaniem
neuroinfekcji zakwalifikowanych na podstawie doku-
mentacji medycznej i spetniajacych kryteria badania.
Z badania wylaczano pacjentdow ponownie hospitali-
zowanych z powodu tego samego epizodu chorobowe-
go, w tym w celu kontroli po wcze$niejszym leczeniu.

Pacjentéw zaklasyfikowano do trzech grup etiolo-
gicznych: wirusowej, bakteryjnej oraz nieokreslone;.
Do grupy bakteryjnej zaliczano przypadki z dodat-
nim barwieniem metodg Grama, dodatnim posiewem
PMR i/lub krwi, dodatnim wynikiem PCR z PMR lub
obecnoscia ropnia OUN w badaniach obrazowych. Za
cechy wspierajgce rozpoznanie bakteryjne uznawano
pleocytoze PMR >100/ul z przewagg neutrofili >75%,
stezenie biatka >100 mg/dl oraz stosunek glukozy
PMR do glukozy surowicy <0,4. Do tej grupy wlacza-
no réwniez przypadki neuroboreliozy, rozpoznane na
podstawie dodatniego wyniku ELISA i Western blot.
W neuroboreliozie dodatkowo uwzgledniano indeks
PMR/surowica >1,5, wskaznik wewnatrzoponowej
syntezy przeciwcial przeciwko Borrelia spp. (10).

Do grupy wirusowej zaliczano przypadki z dodat-
nim wynikiem PCR z PMR i/lub dodatnig serologia
IgM/IgG. Za cechy wspierajace rozpoznanie wiruso-
we uznawano limfocytarng pleocytoz¢ PMR 10-500/
ul, nieznacznie podwyzszone stezenie biatka, prawi-
dtowe stezenie glukozy oraz brak cech zakazenia bak-
teryjnego.

Do grupy nieokres$lonej zaliczano przypadki,
w ktorych mimo zastosowania dostepnej diagnosty-
ki, obejmujacej panel PCR w kierunku najczestszych
bakteryjnych patogenéow wywotujacych ZOMR (E.
coli K1, H. influenzae, Listeria. monocytogenes, N.
meningitidis, S. agalactiae, S. pneumoniae), panel
PCR w kierunku patogenéow wirusowych (HSV-1
i HSV-2, VZV, CMYV, enterowirusy, HHV-6, human
parechovirus) oraz badania PCR w kierunku Crypto-
coccus neoformans i Cryptococcus gattii oraz bada-
nia serologiczne w kierunku boreliozy oraz KZM, nie
udato si¢ jednoznacznie okresli¢ etiologii.

Z dokumentacji medycznej pozyskano dane de-
mograficzne, wyniki badan laboratoryjnych, analizy
PMR, badania mikrobiologiczne, serologiczne i mole-
kularne oraz wyniki badan obrazowych. Analiza staty-
styczna miala charakter opisowy. Zmienne jako$ciowe
przedstawiono jako liczebnos$ci, a zmienne ilo$ciowe
jako $rednig arytmetyczng i odchylenie standardowe.
Oceniono rowniez rozklad przypadkéw w czasie oraz
zalezno$¢ etiologii od plci i miejsca zamieszkania.
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RESULTS

In the years 2022-2024, 357 patients were
hospitalized due to meningitis at the Department
of Infectious Diseases and Neuroinfections of the
Medical University of Biatystok. Patients were divided
into three main etiological groups: viral, bacterial, and
unspecified. In the studied population, 59.66% were
men (n = 213), and 40.34% were women (n = 144).
The mean age was 46.7 + 15.96 years. The majority
of patients came from urban areas (59.10%; n = 217),
while 40.90% came from rural areas (n = 140).

In the studied population, viral -etiology
predominated, whereas bacterial and unspecified
etiologies occurred significantly less frequently (Fig.
1). The distribution of cases according to the main
etiological groups in the years 2022—2024 did not show
statistically significant differences (3> = 5.45; df = 4;
p > 0.05), indicating a stable proportion of individual
groups during the analyzed period.

The distribution of etiology was similar in both sex
groups. Among women, viral etiology was the most
common (64.6%), followed by unspecified (23.1%)
and bacterial etiology (12.3%), whereas among men,
viral etiology also predominated (61.7%), followed
by unspecified (24.2%) and bacterial etiology (14.1%)
(Fig. 2). No statistically significant differences were
found in the distribution of etiology between women
and men (y? = 0.44; df = 2; p = 0.80).

Among urban residents, viral etiology was the most
common (62.2%), followed by unspecified (23.5%)
and bacterial etiology (14.3%). Among rural residents,
viral etiology also predominated (75.0%), followed
by unspecified (13.6%) and bacterial etiology (11.4%)
(Fig.3). Pearson’s y? test analysis showed a significant
association between place of residence and infection
etiology (¥* = 6.88; df =2; p = 0.032). Viral infections
were proportionally more frequent among rural

100%

75%

67% (n=239)

50%

Proportion of cases (%)

25%

0%

Viral

13% (n=486)

Badanie miato charakter retrospektywny i niein-
terwencyjny, a analiza obejmowata wylacznie zanoni-
mizowang dokumentacj¢ medyczna.

WYNIKI

W latach 2022-2024 hospitalizowano 357 pacjen-
tow z powodu zapalenia opon mézgowo-rdzeniowych
w Klinice Choréb Zakaznych i Neuroinfekcji Uni-
wersytetu Medycznego w Biatymstoku. Pacjentow
podzielono na trzy gtéwne grupy etiologiczne: wiru-
sowg, bakteryjna oraz nieokreslona. W badanej popu-
lacji 59,66% stanowili mgzczyzni (n = 213), a 40,34%
kobiety (n = 144). Srednia wieku wyniosta 46,7 = 15,96
roku. Wigkszo$¢ chorych pochodzita z terenow miej-
skich (59,10%; n = 217), a 40,90% z terenow wiejskich
(n = 140).

W badanej populacji dominowata etiologia wiru-
sowa, natomiast etiologia bakteryjna i nieokreslona
wystepowaty znacznie rzadziej (Ryc. 1). Rozktad
przypadkow wedtug gléwnych grup etiologicznych
w latach 2022-2024 nie wykazat istotnych roznic sta-
tystycznych (y? = 5,45; df = 4; p > 0,05), co wskazuje
na stabilny udzial poszczegélnych grup w analizowa-
nym okresie.

Rozktad etiologii byt zblizony w obu grupach pici.
U kobiet najczgsciej wystepowata etiologia wirusowa
(64,6%), nastgpnie nieokreslona (23,1%) i1 bakteryj-
na (12,3%), natomiast u mezczyzn réwniez domino-
wala etiologia wirusowa (61,7%), dalej nieokreslona
(24,2%) 1 bakteryjna (14,1%) (Ryc. 2). Nie stwierdzono
istotnych statystycznie réznic w rozktadzie etiologii
pomiedzy kobietami i m¢zczyznami (y* = 0,44; df =
2; p=10,80).

Wsrdd mieszkancow miast najczesciej wystepowa-
fa etiologia wirusowa (62,2%), nastepnie nieokreslo-
na (23,5%) i bakteryjna (14,3%). Wsro6d mieszkancow
wsi rowniez dominowata etiologia wirusowa (75,0%),

20% (n=72)

Bacterial Unspecified

Figure 1. Distribution of the main etiological groups of meningitis in the study population (n=357)
Rycina 1. Udzial gtéwnych grup etiologicznych ZOMR w badanej populacji (n=357)
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25%
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0%
Men (n=227)

B viral

B Bacterial

23% (n=30)

12% (n=16)

65% (n=84)

Women (n=130)

B Unspecified

Figure 2. Percentage distribution of meningitis etiology among patients according to gender in the study group (n = 357)
Rycina 2. Procentowy rozktad etiologii zakazenia wérdd pacjentow z ZOMR wedtug pici w badanej grupie (n = 357)

residents, whereas cases of unspecified etiology were
more frequently observed among urban residents.
However, it should be emphasized that the obtained
results are descriptive in nature and do not allow for
causal inference. The observed differences may be
associated with different environmental exposures,
however, their interpretation requires further studies.
The number of meningitis cases according to
etiology in the years 2022-2024 is presented in Fig. 4,
and the detailed numerical and percentage distribution
is shown in Table 1. During the analyzed period, the
largest group consisted of cases with viral etiology (n =
240; 67%), followed by cases with unspecified etiology
(n =70; 19.6%) and bacterial etiology (n = 47; 13.2%).
The number of cases fluctuated in individual years
while maintaining a similar epidemiological profile.
The most frequently identified etiological factor
among viral infections was tick-borne encephalitis

100%
24% (n=51)
I
-?0-; 75%
® 14% (n=31)
[14]
Q
g
© 50%
c
.8
f =
8
° 25%
a
0%

Urban (n=217)
B viral

B Bacterial

a nastgpnie nieokreslona (13,6%) 1 bakteryjna (11,4%)
(Ryc. 3). Analiza testem y> Pearsona wykazata istotng
zalezno$¢ pomiedzy miejscem zamieszkania a etio-
logig zakazenia (y*> = 6,88; df = 2; p = 0,032). Zaka-
zenia wirusowe byly proporcjonalnie czgstsze wsrod
mieszkancow wsi, natomiast przypadki o etiologii nie-
okreslonej czgsciej obserwowano wsrod mieszkancow
miast. Nalezy jednak podkresli¢, ze uzyskane wyniki
majg charakter opisowy i nie pozwalajg na wniosko-
wanie przyczynowo-skutkowe. Zaobserwowane rdz-
nice moga by¢ zwigzane z odmienng ekspozycja $ro-
dowiskowa, jednak ich interpretacja wymaga dalszych
badan.

Liczbe przypadkow ZOMR wedtug etiologii w la-
tach 2022-2024 przedstawiono na Ryc. 4, a szcze-
golowy rozktad liczbowy i procentowy w Tabeli 1.
W analizowanym okresie najliczniejsza grupe stano-
wily przypadki o etiologii wirusowej (n = 240; 67F%)),

14% (n=19)

11% (n=16)

75% (n=105)

Rural (n=140)
[ Unspecified

Figure 3. Percentage distribution of meningitis etiologies according to place of residence

in the study group (n = 357)

Rycina 3. Procentowy rozktad etiologii ZOMR wedlug miejsca zamieszkania w badanej grupie (n = 357)
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Figure 4. Cases of meningitis by etiology in 2022-2024
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| Lyme Neurobarreliosis
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Rycina 4. Przypadki ZOMR wedtug etiologii w latach 2022-2024

Table 1. Meningitis: incidence cases and their percentage distribution by etiological factor in 2022-2024
Tabela 1. ZOMR — zachorowania i ich procentowy rozktad wg czynnika etiologicznego latach 2022-2024

Etiological factor 2022 2023 2024 Total
Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent
viral tick-borne 49 56,32 72 52,94 76 56,72 197 55,18
Herpesviral 0 1 0,74 2 1,49 3 0,84
varicella-zoster virus 0 1 0,74 0 0 1 0,28
other specified 1 1,15 2 1,47 0 0 3 0,84
unspecified 6 6,90 13 9,56 17 12,69 36 10,08
bacterial Haemophilus influenzae 0 0 0 1 0,75 1 0,28
Streptococcus pneumoniae 0 1 0,74 0 0 1 0,28
other specified 1 1,15 5 3,68 5 3,73 1 3,08
ﬁggg:g)—GOO.B) other unspecified 1 115 > 147 2 149 5 1.40
abscesses and granulomas 0 8 5,88 8 5,97 17 2,24
Lyme Neuroborreliosis 6 6,90 3 2,21 3 2,24 12 2,52
other unspecified 23 26,44 27 19,85 20 14,93 70 19,61

virus. The number of cases remained high: 49 in 2022,
72 in 2023, and 76 in 2024. In total, this accounted for
197 cases, representing 55.2% of all infections of viral
etiology. The number of viral meningitis cases with
unspecified etiology also increased, from 6 cases in
2022 to 17 cases in 2024. Infections caused by viruses
other than tick-borne encephalitis virus constituted
a small proportion of all cases. Herpes simplex virus
type 1 infection was diagnosed in three patients
in total, while varicella-zoster virus infection was
identified in only one patient in 2024 (Fig. 4, Table 1).

nastepnie przypadki o etiologii nieokreslonej (n = 70;
19,6%) oraz bakteryjnej (n = 47; 13,2%). Liczba zacho-
rowan wykazywata wahania w poszczeg6lnych latach,
przy zachowaniu podobnego profilu epidemiologicz-
nego.

Najczesciej rozpoznawanym czynnikiem etio-
logicznym wsrdd zakazen wirusowych byt wirus
kleszczowego zapalenia mozgu. Liczba przypadkow
utrzymywala si¢ na wysokim poziomie: 49 w 2022
roku, 72 w 2023 roku i 76 w 2024 roku. Lacznie sta-
nowito to 197 przypadkow, czyli 55,2% wszystkich
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In the years 2022-2024, a total of 47 (13.2%) cases
of meningitis with bacterial etiology were recorded.
The number of infections was 14 in 2022, 10 in
2023, and 23 in 2024, respectively. In this group, 11
cases involved infections caused by other specified
bacteria, including S. pneumoniae, H. influenzae,
Staphylococcus aureus, L. monocytogenes, and Gram-
negative bacilli, whereas bacterial meningitis of
unspecified etiology was diagnosed in five patients.
Classical bacterial pathogens, such as S. pneumoniae
and H. influenzae, were rare and were identified
exclusively in 2023, with one case each.

Abscesses and granulomas of the central nervous
system constituted a separate group of bacterial
infections (n = 17), not occurring in 2022; in 2023
and 2024, 9 and 8 cases were recorded, respectively.
Neuroborreliosis, being a complication of Lyme
disease, was diagnosed in a total of 12 patients. The
highest number of cases was recorded in 2022 (n = 6),
while in 2023 and 2024 there were 3 cases each.

DISCUSSION

During the analyzed period of 2022-2024,
meningitis remained a significant health problem
in north-eastern Poland, constituting a challenge
both for the healthcare system and epidemiological
surveillance. The Department of Infectious Diseases
and Neuroinfections of the Medical University
of Bialystok is the only facility in the Podlaskie
Voivodeship specializing in the diagnosis and
treatment of neuroinfections in adults. Therefore, the
patients hospitalized there most likely represent the
majority of cases from this region.

Analysis of available clinical data clearly indicates
the predominance of viral etiology, particularly
infections caused by tick-borne encephalitis viruses
(TBE) (11). In the analyzed material, a total of 197 cases
of tick-borne encephalitis were recorded, accounting
for more than half of all viral meningitis cases. The
number of TBE cases showed a clear increasing trend,
from 49 in 2022 to 76 in 2024, indicating a real and
significant epidemiological dynamic of this disease
in the region. This is consistent with data from other
regions of Poland — 466 cases in 2022 compared with
805 cases in 2024 (12). Similar trends are also observed
in data reported by the European Centre for Disease
Prevention and Control (ECDC). The most affected
regions include the Baltic countries (Lithuania, Latvia,
Estonia), Austria, southern Germany, the Czechia,
Slovenia, and southern Scandinavia (13,24).

According to data from the European Centre for
Disease Prevention and Control (ECDC) from 2023,
Poland is classified among countries with a medium
risk of TBE occurrence. However, a continuous
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zakazen o etiologii wirusowej. Wzrosta rowniez licz-
ba przypadkow wirusowych ZOMR o nieokreslo-
nej etiologii: z 6 w 2022 roku do 17 w 2024 roku.
Zakazenia wywolane przez inne wirusy, niz wirus
kleszczowego zapalenia mézgu, stanowily niewielki
odsetek wszystkich zachorowan. Zakazenie wiru-
sem opryszczki pospolitej typu 1 rozpoznano lacz-
nie u trzech pacjentdow, a zakazenie wirusem ospy
wietrznej 1 potpasca tylko u jednego chorego w 2024
roku (Ryc. 4, Tabela 1).

W latach 2022-2024 odnotowano lacznie 47 (
13,2%) przypadkow ZOMR o etiologii bakteryjnej.
Liczba zakazen wynosita odpowiednio 14 w 2022
roku, 10 w 2023 roku oraz 23 w 2024 roku. W gru-
pie tej 11 przypadkow dotyczylo zakazen wywotanych
przez inne okreslone bakterie, w tym S. pneumoniae,
H. influenzae, Staphylococcus aureus, L. monocytoge-
nes oraz pateczki Gram-ujemne, natomiast bakteryjne
zapalenie opon moézgowo-rdzeniowych o nieokreslo-
nej etiologii rozpoznano u pigciu pacjentow. Klasycz-
ne patogeny bakteryjne, takie jak S. pneumoniae 1 H.
influenzae, wystepowaly rzadko i zostaty stwierdzone
wylacznie w 2023 roku, po jednym przypadku.

Ropnie i ziarniniaki o$rodkowego uktadu nerwo-
wego stanowily odrebng grupe zakazen bakteryj-
nych (n = 17), niewystepujacag w 2022 roku; w latach
2023 i 2024 odnotowano odpowiednio 9 i 8 przypad-
kow. Neuroborelioza, bedgca powiktaniem choroby
z Lyme, zostata rozpoznana tgcznie u 12 pacjentow.
Najwigcej przypadkéw odnotowano w 2022 roku
(n=16), aw 2023 i 2024 roku po 3 przypadki.

DYSKUSJA

W analizowanym okresie 2022-2024 zapalenia
opon moézgowo-rdzeniowych (ZOMR) pozostawa-
ty istotnym problemem zdrowotnym w poéinocno
-wschodniej Polsce, stanowigc wyzwanie zarowno dla
systemu opieki zdrowotnej, jak i nadzoru epidemiolo-
gicznego. Klinika Chordob Zakaznych i Neuroinfekcji
Uniwersytetu Medycznego w Biatymstoku jest jedyna
placéwka w wojewddztwie podlaskim zajmujaca sie
diagnostyka i leczeniem neuroinfekcji u dorostych,
dlatego hospitalizowani tam pacjenci najprawdopo-
dobniej stanowia przewazajaca wigkszo$¢ przypad-
kow z tego regionu.

Analiza dostgpnych danych klinicznych jedno-
znacznie wskazuje na dominujacg etiologie wirusowa,
w tym szczegodlnie zakazen wywolanych przez wirusy
kleszczowego zapalenia mozgu (KZM) (11). W bada-
nym materiale zarejestrowano tacznie 197 przypadkow
zakazen kleszczowego zapalenia mozgu, co stanowito
ponad potowe wszystkich wirusowych ZOMR. Liczba
przypadkow KZM wykazywata wyrazna tendencje
wzrostowa od 49 w 2022 r. do 76 w 2024 r., co wska-
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increase in the number of cases has been observed,
resulting in its inclusion on the CDC list of areas at
risk of TBE (15). In 2021, approximately 250 cases
of tick-borne encephalitis (TBE) were recorded in
Poland. These cases were concentrated mainly in the
Podlaskie and Warminsko-Mazurskie voivodeships,
which accounted for approximately 45% and 25% of
all reported cases, respectively. The high proportion of
cases in Podlaskie may be partly associated with the
high availability of diagnostics and the effectiveness
of the TBE case reporting system (16), but it also
suggests that the number of ticks infected with TBE
virus may be relatively high in this region. One of
the key factors contributing to disease occurrence is
increased population exposure to ticks resulting from
climate changes favoring the expansion of tick habitats
and the extension of their annual activity period.
Consequently, the risk of tick bites increases not only
during the traditional spring and summer season but
also in autumn, as well as in areas previously not
considered endemic (17). Insufficient vaccination
coverage against TBE is also observed despite the
availability of an effective vaccine, which can be
seen when comparing Poland with countries such as
Germany or the Czechia (18-20). In Poland, 83,000
people were vaccinated against TBE in 2022 (21).

Another important phenomenon observed during
the analyzed period was an increase in the number
of viral meningitis cases with unspecified etiology,
which increased from 6 cases in 2022 to 17 cases in
2024. This increase may result from limitations of
molecular diagnostics, including the lack of rare or
emerging pathogens in currently used PCR panels and
serological tests. Therefore, investments in modern
diagnostic technologies, such as next-generation
sequencing (NGS), are necessary to enable broader
identification of viral agents and more accurate
differentiation of infection etiologies (22).

Between 2022 and 2024, 47 cases caused by
bacterial infections were included in the bacterial
group, accounting for 13.2% of all cases. According
to data published by the National Institute of Public
Health NIH — National Research Institute concerning
cases of meningitis or encephalitis in Poland in 2023,
the proportion of bacterial etiology was higher and
amounted to 43%. Compared with 2022, the number
of cases increased by more than 39%, from 848 cases
in 2022 to 1185 cases in 2023 (23). Infections caused
by H. influenzae and S. pneumoniae were very rarely
observed, which may indirectly reflect the impact of
vaccination programs and epidemiological changes;
however, this interpretation is limited by the lack of
data regarding vaccination status and age structure.
A single case of H. influenzae infection in an adult
indicates the need for further assessment of risk in

zuje na realng i istotng dynamike epidemiologiczng
tego schorzenia w regionie. Jest to zgodne z danymi
z innych regiondéw Polski — 466 przypadkow w 2022 r.,
w poréwnaniu do 805 w 2024 r. (12). Analogiczne ten-
dencje obserwuje si¢ rowniez w danych podawanych
przez Europejskie Centrum Kontroli i Zapobiegania
Chorob ECDC. Najbardziej dotknigte regiony to kraje
baltyckie (Litwa, Lotwa, Estonia), Austria, potudnio-
we Niemcy, Czechy, Stowenia oraz potudniowa Skan-
dynawia (13,24).

Zgodnie z danymi Europejskiego Centrum ds. Za-
pobiegania i Kontroli Chorob (ECDC) z 2023 roku,
Polska znajduje si¢ w grupie krajow o $rednim ryzy-
ku wystepowania KZM, jednak obserwuje si¢ staty
wzrost liczby przypadkéw co powoduje, iz znalazta
si¢ na liscie CDC obszarow zagrozonych KZM (15).
W 2021 roku w Polsce odnotowano okoto 250 przy-
padkow kleszczowego zapalenia mozgu (KZM).
Zachorowania te koncentrowaty si¢ glownie w wo-
jewddztwach podlaskim 1 warminsko-mazurskim,
ktore odpowiadaty odpowiednio za okoto 45% i 25%
wszystkich zgloszonych przypadkéw. Wysoki odse-
tek przypadkéw w Podlaskiem moze by¢ czgSciowo
zwigzany z wysoka dostgpnoscig diagnostyki i efek-
tywnoscia systemu zglaszania przypadkow KZM (16),
ale réwniez sugeruje, ze w tym regionie liczebnos¢
kleszczy zakazonych wirusem KZM moze by¢ sto-
sunkowo wysoka. Jednym z kluczowych czynnikéw
sprzyjajacych zachorowaniom jest zwigkszona ekspo-
zycja ludnosci na kontakt z kleszczami, wynikajaca ze
zmian klimatycznych sprzyjajacych rozszerzaniu si¢
siedlisk tych wektorow oraz wydtuzajacego si¢ okresu
ich aktywnosci w ciggu roku. W konsekwencji ro$nie
ryzyko uktué¢ nie tylko w klasycznym sezonie wio-
senno-letnim, ale takze jesienig, a takze na terenach
dotychczas nieuznawanych za obszary endemiczne
(17). Obserwuje si¢ rowniez niewystarczajacy stan
zaszczepienia przeciwko KZM, pomimo dostepnosci
skutecznej szczepionki co mozemy zaobserwowac,
porownujac np. Polske z Niemcami lub Czechami (18-
20). W Polsce w 2022 r. przeciw KZM zaszczepiono
83 000 os6b (21).

Drugim istotnym zjawiskiem obserwowanym
w analizowanym okresie byl wzrost liczby wiruso-
wych ZOMR o nieokreslonej etiologii — z 6 przypad-
kow w 2022 r. do 17 w 2024 r. Wzrost ten moze wy-
nika¢ z ograniczen diagnostyki molekularnej, w tym
braku uwzglednienia rzadkich lub nowo pojawiaja-
cych si¢ patogenow w stosowanych panelach PCR i te-
stach serologicznych. W zwigzku z tym niezbedne sa
inwestycje w nowoczesne technologie diagnostyczne,
takie jak sekwencjonowanie nowej generacji (NGS),
umozliwiajace szerszg identyfikacje czynnikéw wi-
rusowych oraz dokladniejsze réznicowanie etiologii
zakazen (22).
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vulnerable groups, including elderly individuals and
patients with immunodeficiency or comorbidities
(24,25).

In the analyzed group, neuroborreliosis accounted
for only 2.5% of all meningitis cases. Despite the low
and stable proportion of cases, the disease is often
confused with other tick-borne infections, emphasizing
the importance of systematic qualitative surveillance
of diagnostic methods and the need for precise clinical
and laboratory differentiation (26,27).

The analyzed epidemiological data indicate a clear
predominance of viral infections over bacterial
infections and an increasing role of environmental
and social factors in shaping disease dynamics, which
is fully consistent with national and international
data (12,13). Therefore, coordinated actions are
necessary, including intensification of preventive
vaccinations against pathogens recognized as major
causes of encephalitis/meningitis, public education
regarding prevention of tick-borne infections, further
development of diagnostics (including molecular
diagnostics) for viral infections of wunspecified
etiology, and more effective reporting and monitoring
of meningitis cases, including infections undetectable
by standard diagnostic procedures.

Limitations. Serological diagnostics of TBE based
on the ELISA method have limitations resulting from
the possibility of cross-reactions with antibodies
produced by the patient’s body in response to infections
with other flaviviruses (e.g., dengue virus, yellow
fever virus) or following vaccination against these
pathogens, which may result in false-positive results.
Therefore, in populations exposed to contact with
other flaviviruses, confirmation of obtained results
using neutralization tests is necessary. In patients
who developed disease despite previous vaccination,
it is important to demonstrate the synthesis of specific
antibodies in cerebrospinal fluid (27-29). It should also
be remembered that if the test is performed too early,
antibody concentrations may be too low, resulting in
a false-negative result.

Additionally, detection of viral genetic material
using the PCR technique is possible only in the early
phase of the disease, as during the neurological phase
the sensitivity and specificity of this method are too
low, which limits its routine use (27).

The COVID-19 pandemic may have significantly
influenced the observed number of cases during the
initial period of analysis. In 2022, a lower number of
meningitis cases, including TBE cases, was recorded,
which may have resulted from prolonged effects of
the pandemic, such as reduced social mobility and
decreased outdoor activity in previous years, limiting
exposure to ticks. Furthermore, some patients may
have delayed seeking medical care due to fear of SARS-
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W latach 2022-2024 do grupy, ktérych przyczyna
byty zakazenia bakteryjne zaliczono 47 przypadkow,
co stanowilo 13,2 % wszystkich zachorowan. W da-
nych publikowanych przez NIZP PZH - PIB a do-
tyczacych zachorowania na zapalenie opon modzgo-
wo-rdzeniowych lub mézgu w Polsce w roku 2023
udziat etiologii bakteryjnej byl wigkszy i wynosit
43%. Natomiast w porownaniu do roku 2022 za-
obserwowani wzrost o ponad 39% — z 848 do 1185
w roku 2023 (23). Bardzo rzadko obserwowano za-
kazenia H. influenzae i S. pneumoniae, co moze po-
srednio odzwierciedla¢ wplyw programdéw szczepien
oraz zmiany epidemiologiczne, jednak interpretacja
ta jest ograniczona brakiem danych o statusie szcze-
pien i strukturze wieku. Pojedynczy przypadek H.
influenzae u osoby dorostej wskazuje na potrzebe
dalszej oceny ryzyka w grupach ryzyka, w tym u se-
niorow i pacjentéw z obnizong odpornoscig lub cho-
robami wspotistniejacymi (24,25).

W analizowanej grupie neuroborelioza stanowita
jedynie 2,5% wszystkich przypadkow ZOMR. Pomi-
mo niskiego i stabilnego odsetka zachorowan, choroba
ta bywa cz¢sto mylona z innymi zakazeniami odk-
leszczowymi, co podkresla znaczenie systematyczne-
go nadzoru jako$ciowego nad stosowanymi metodami
diagnostycznymi oraz koniecznos$¢ precyzyjnego roz-
nicowania klinicznego i laboratoryjnego (26,27).

Analizowane dane epidemiologiczne wskazujg na
wyrazng przewage zakazen wirusowych nad bakte-
ryjnymi oraz rosnacg role czynnikéw srodowiskowych
1 spotecznych w ksztattowaniu dynamiki zachorowan
co jest w pelni zgodne z danymi krajowymi oraz za-
granicznymi (12,13). W zwigzku z tym konieczne sa
skoordynowane dziatania obejmujace: intensyfikacje
szczepien ochronnych przeciwko patogenom uznawa-
nym za glowne przyczyny zapalenia mozgu / zapale-
nia opon mézgowo-rdzeniowych, edukacj¢ spoteczng
w zakresie profilaktyki zakazen odkleszczowych, dal-
szego rozwoj diagnostyki (w tym rowniez molekular-
nej) w kierunku infekcji wirusowych o nieokreslonej
etiologii oraz skuteczniejsze raportowanie i monitoro-
wanie przypadkdw ZOMR, obejmujac takze infekcje
niewykrywalne w oparciu o standardowe procedury
diagnostyczne.

Ograniczenia. Diagnostyka serologiczna KZM
oparta na metodzie ELISA ma swoje ograniczenia
wynikajace z mozliwosci wystgpienia reakcji krzy-
zowych z przeciwcialami wytworzonymi przez or-
ganizm pacjenta w odpowiedzi na zakazenia innymi
flawiwirusami (np. wirusami dengi, zottej goraczki)
lub po szczepieniach przeciwko tym patogenom, co
w efekcie daje fatszywie pozytywny wynik. W zwigz-
ku tym w populacjach narazonych na kontakt z inny-
mi flawiwirusami, konieczne jest potwierdzenie uzy-
skanych wynikéw testem neutralizacji. U pacjentow,
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CoV-2 infection and changes in healthcare delivery
models, which may have affected the interpretation
of early epidemiological trends (30,31). However, it
should be noted that in Poland, pandemic restrictions
were no longer in place in 2022, and according to
ECDC data, in 2022, 20 EU/EEA countries reported
3516 confirmed TBE cases, representing a 14%
increase compared with 2021 (13). This indicates an
overall increase in incidence in Europe, despite local
fluctuations in Poland during the initial period of
analysis.

REFERENCES

1. Johansson Kostenniemi U, Norman D, Borgstrom
M, Silfverdal SA. The clinical presentation
of acute bacterial meningitis varies with age,
sex and duration of illness. Acta Paediatr.
2015;104(11):1117-1124. doi:10.1111/apa.13149

2. Bulaeva A, Derber C. Bacterial Meningitis. Med
Clin North Am. 2025;109(3):587-599. doi:10.1016/;.
mcna.2024.12.012

3. Fouad R, Khairy M, Fathalah W, Gad T, El-Kholy
B, Yosry A. Role of clinical presentations and
routine CSF analysis in the rapid diagnosis of acute
bacterial meningitis in cases of negative Gram
stained smears. J Trop Med. 2014;2014:213762.
doi:10.1155/2014/213762

4. Runde TJ, Anjum F, Hafner JW Jr. Bacterial
Meningitis. In: StatPearls. Treasure Island (FL):
StatPearls Publishing; 2023.

5. Cantu RM, Das JM. Viral Meningitis. In:
StatPearls. Treasure Island (FL): StatPearls
Publishing; 2023.

6. Wright WF, Pinto CN, Palisoc K, Baghli S. Viral
(aseptic) meningitis: A review. J Neurol Sci.
2019;398:176—183. doi:10.1016/j.jns.2019.01.050

7. Coureuil M, Join-Lambert O, Lécuyer H,
Bourdoulous S, Marullo S, Nassif X. Mechanism
of meningeal invasion by Neisseria meningitidis.
Virulence. 2012;3(2):164-172. doi:10.4161/
viru.18639

8. Mrozowska-Nyckowska K, Zbrzezniak 1,
Paradowska-Stankiewicz 1. Meningitis and
encephalitis in Poland in 2022. Przegl Epidemiol.
2024;78(2):219-234. d0i:10.32394/pe/191221

9. Rosinska M, Czarkowski MP, Sadkowska-Todys
M. Infectious diseases in Poland in 2022. Przegl
Epidemiol.  2024;78(4):524-542.  doi:10.32394/
pe/202170

10. Chmielewski T, Dunaj J, Gotab E, Gut W, Horban
A, Pancewicz S, Puacz E, Szelenbaum-Cielecka
D, Tylewska-Wierzbanowska S; Grupa Robocza
Krajowej Izby Diagnostow Laboratoryjnych,
Narodowy Instytut Zdrowia Publicznego —
Panstwowy Zaktad Higieny, Konsultant Krajowy

ktorzy zachorowali mimo wcze$niejszego szczepienia,
istotne jest wykazanie syntezy swoistych przeciwciat
w plynie mozgowo-rdzeniowym (27-29). Nalezy roéw-
niez pamigtac, ze przy zbyt wczesnym wykonaniu te-
stu stezenie przeciwciat moze by¢ zbyt niskie i1 zosta-
nie uzyskany falszywie negatywny wynik.

Dodatkowo, detekcja materiatu genetycznego wi-
rusa w oparciu o technike PCR jest mozliwa jedynie
we wczesnej fazie choroby, gdyz w fazie neurologicz-
nej czutos¢ 1 swoistos¢ tej metody sa zbyt niskie, co
utrudnia jej rutynowo stosowanie (27).

Pandemia COVID-19 mogta istotnie wplyna¢ na
obserwowang liczbg zachorowan w poczatkowym
okresie analizy. W 2022 r. odnotowano mniejszg licz-
be przypadkow ZOMR, w tym KZM, co moze wyni-
ka¢ z przedtuzajacych si¢ skutkéw pandemii, takich
jak ograniczona mobilno$¢ spoleczna i zmniejszona
aktywnos$¢ na §wiezym powietrzu w poprzednich la-
tach, co ograniczato ekspozycj¢ na kleszcze. Ponad-
to, czgs¢ pacjentow mogla opdznia¢ kontakt z pla-
cowkami medycznymi ze wzglgdu na obawe przed
zakazeniem SARS-CoV-2 oraz zmiany w modelu
opieki zdrowotnej, co moglto wptywac na interpreta-
cje wezesnych trendéw epidemiologicznych (30,31).
Nalezy jednak zaznaczy¢, ze w Polsce w 2022 1. nie
byto juz restrykcji pandemicznych, a zgodnie z da-
nymi ECDC w 2022 r. 20 krajow UE/EOG zgtosito
3516 potwierdzonych przypadkow KZM, co stanowi
wzrost 0 14% w porownaniu z 2021 r. (13), co wska-
zuje na ogdlny wzrost zapadalnosci w Europie, mimo
lokalnych wahan w Polsce w poczatkowym okresie
analizy.

ds. chorob zakaznych, Klinika Choréb Zakaznych
i Neuroinfekcji UMB, Polskie Towarzystwo
Wirusologiczne. Diagnostyka laboratoryjna choréb
odkleszczowych:  rekomendacje. = Warszawa:
Krajowa Izba Diagnostéw Laboratoryjnych;
2014. 27 p. Available from: https:/kidl.org.pl/get-
file/150_05kleszcze-z-okladka.pdf

11. Gray JS, Dautel H, Estrada-Pefia A, Kahl O,
Lindgren E. Effects of climate change on ticks
and tick-borne diseases in Europe. Interdiscip
Perspect  Infect  Dis.  2009;2009:593232.
doi:10.1155/2009/593232

12. Infectious Diseases and Poisonings in Poland
in 2024. Bulletin of the National Institute of
Public Health NIH — National Research Institute
and Chief Sanitary Inspectorate: Warsaw, 2025
Available  from:  https://wwwold.pzh.gov.pl/
oldpage/epimeld/2024/Ch_2024.pdf

13. ECDC.  Tick-borne  encephalitis. ~ Annual
Epidemiological Report for 2022. Stockholm:
European Centre for Disease Prevention and

253



Occurence of meningitis in northeastern Poland

Wystepowanie ZOMR w péinocno-wschodniej Polsce

14.

15.

16.

17.

18.

19.

20.

21.

254

Control; 2024. Available from: https:/www.
ecdc.europa.eu/sites/default/files/documents/
tick-borne-encephalitis-annual-epidemiological-
report-2022_0.pdf

ECDC. Locally-acquired tick-borne encephalitis
cases. Stockholm: European Centre for Disease
Prevention and Control. Available from: https://
www.ecdc.europa.eu/en/infectious-disease-topics/
tick-borne-encephalitis/surveillance-and-updates/
locally-acquired-tbe

Centers for Disease Control and Prevention (CDC).
Areas at Risk for Tick-borne Encephalitis. Atlanta:
CDC. Available from: https:/www.cdc.gov/tick-
borne-encephalitis/data-maps/index.html

Zaktad Epidemiologii Choréb  Zakaznych
i Nadzoru, Narodowy Instytut Zdrowia
Publicznego — Panstwowy Zaklad Higieny.
Kleszczowe zapalenie mozgu w Polsce i1 na
swiecie. Ocena sytuacji epidemiologicznej KZM
w Polsce w latach 2015-2019 w oparciu o dane
pochodzace z nadzoru epidemiologicznego
[raport]. Warszawa: NIZP-PZH; 2021. Available
from: https://www.pzh.gov.pl/wp-content/
uploads/2021/03/KleszczoweZapalenieMozgu-
raport-PZH 2021.pdf

Bojkiewicz E, Toczylowski K, Grygorczuk S,
Zelazowska-Rutkowska B, Dunaj J, Zebrowska
A, et al. The prevalence of asymptomatic
infections with tick-borne encephalitis virus and
attitude towards tick-borne encephalitis vaccine
in the endemic area of northeastern Poland.
Vaccines (Basel). 2022;10(8):1294. doi:10.3390/
vaccines10081294.

Mrozowska-Nyckowska K, Zbrzezniak J,
Paradowska-Stankiewicz 1. Zapalenia opon
mozgowo-rdzeniowych i mézgu w 2022 roku.
Przegl Epidemiol. 2024;78(1):1-12. doi:10.32394/
pe/191221

European Centre for Disease Prevention and
Control (ECDC). Tick-borne encephalitis (TBE) in
Europe: new maps published. Stockholm: ECDC;
2025 Apr 15 [cited 2025 Sep 21]. Available from:
https://www.ecdc.europa.ecu/en/news-events/
tick-borne-encephalitis-tbe-europe-new-maps-
published

Narodowy  Instytut Zdrowia  Publicznego
Panstwowy Zaklad Higieny. Meldunki
ozachorowaniachnachoroby zakazne, zakazeniach
1 zatruciach w Polsce, 2009-2023. Warszawa:
NIZP-PZH; 2023 [cited 2024 Mar 13]. Available
from: https:/wwwold.pzh.gov.pl/oldpage/epimeld/
index p.html#01

Vaccinations in Poland in 2022. Bulletin of
the National Institute of Public Health NIH —
National Research Institute and Chief Sanitary
Inspectorate: Warsaw, 2023 [Accessed 2024 Mar

22.

23.

24,

25.

26.

27.

28.

29.

30.

15]. Available from: https:/wwwold.pzh.gov.pl/
oldpage/epimeld/2022/Sz_2022.pdf

Koelman DLH, Brouwer MC, ter Horst L,
Bijlsma MW, van der Ende A, van de Beek D.
Pneumococcal meningitis in adults: A prospective
nationwide cohort study over a 20-year period.
Clin Infect Dis. 2022;74(4):657-667. doi:10.1093/
cid/ciab477

Kunze M, Banovi¢ P, Bogovic P, Briciu V, Civljak R,
Dobler G, et al. Recommendations to improve tick-
borne encephalitis surveillance and vaccine uptake
in Europe. Microorganisms. 2022;10(7):1283.
doi:10.3390/microorganisms10071283

Martin NG, Sadarangani M, Pollard AJ, Goldacre
MJ. Hospital admission rates for meningitis and
septicaemia caused by Haemophilus influenzae,
Neisseria  meningitidis, and  Streptococcus
pneumoniae in children in England over five
decades: a population-based observational study.
Lancet Infect Dis. 2014;14(5):397—-405. doi:10.1016/
S1473-3099(14)70027-1

Kazberuk M, Kondrat A, Nienattowski M,
Czupryna P, Pancewicz S, Zajkowska J, et
al. Assessment of the accuracy of initial
diagnoses and the frequency of clinical forms
of Lyme disease among hospitalized patients:
a single-center study. Przegl Epidemiol. 2025.
doi:10.32394/pe/209790

Nordberg CL, Bodilsen J, Knudtzen FC, Storgaard
M, Brandt C, Wiese L, et al. Lyme neuroborreliosis
in adults: A nationwide prospective cohort
study. Ticks Tick Borne Dis. 2020;11(4):101411.
doi:10.1016/j.ttbdis.2020.101411

Kuchar E, Zajkowska J, Flisiak R, Mastalerz-Migas
A, Rosinska M, Szenborn L, et al. Epidemiologia,
diagnostyka i profilaktyka kleszczowego zapalenia
mozgu w Polsce 1 wybranych krajach europejskich
— stanowisko polskiej grupy ekspertow. Med Pr.
2021;72(2):193-210. doi:10.13075/mp.5893.01063
Vilibic-Cavlek T, Ferenc T, Vujica Ferenc M,
Bogdanic M, Potocnik-Hunjadi T, Sabadi D,
et al. Cross-reactive antibodies in tick-borne
encephalitis: Case report and literature review.
Antibodies (Basel). 2022;11(4):72. doi:10.3390/
antib11040072

Dobler G, Treib J, Kiessig ST, Blohn WV, Frosner
G, Haass A. Diagnosis of tick-borne encephalitis:
evaluation of sera with borderline titers with the
TBE-ELISA. Infection.  1996;24(5):405—-406.
doi:10.1007/BF01716097

Grygorczuk S, Dunaj-Matyszko J, Czupryna P,
Sulik A, Toczytowski K, Siemieniako-Werszko A,
et al. The detectability of the viral RNA in blood
and cerebrospinal fluid of patients with tick-borne
encephalitis. Int J Mol Sci. 2022;23(16):9332.
doi:10.3390/ijms23169332



Michat Nienattowski, Kaja Bors, Helena Zorawska, et al.

31. Mrozek-Gasiorowska MA. Assessment of the
impact of the COVID-19 pandemic on the level
of health care services in Poland — a review. Med
Og Nauk Zdr. 2023;29(4):251-261. doi:10.26444/
monz/177033

Received: 01.03.2026

Accepted for publication: 07.08.2026
Otrzymano: 01.03.2026 r.
Zaakceptowano do druku: 07.08.2026 .

Address for correspondence:

Adres do korespondencji:

Michat Nienattowski

Studenckie Koto Naukowe

przy Klinice Chorob Zakaznych i Neuroinfekcji,
Uniwersytet Medyczny w Biatymstoku

email: nienaltowskil(@o2.pl

255



PRZEGL EPIDEMIOL 2026;80(2):256-270 Public health / Zdrowie publiczne

https://doi.org/10.32394/pe/221758

Barbara Zéttowska!, Estera Jachowicz-Matczak?, Wojciech Sydor’,
Jadwiga Wojkowska-Mach**

INFECTION PREVENTION AND CONTROL AMONG POLISH HEALTHCARE
WORKERS DURING COVID-19: A SYSTEMATIC REVIEW OF READINESS
AND RESOURCE GAPS

PROFILAKTYKA I KONTROLA ZAKAZEN WSROD PRACOWNIKOW OCHRONY
ZDROWIA W POLSCE W OKRESIE PANDEMII COVID-19
— PRZEGLAD SYSTEMATYCZNY

!Center for Innovative Therapy, Clinical Research Coordination Center, University Hospital in Krakow, Poland
Centrum Innowacyjnych Terapii — Centrum Koordynacji Badan Klinicznych
Szpitala Uniwersyteckiego w Krakowie
?Department of Infection Control and Mycology, Chair of Microbiology,
Jagiellonian University Medical College in Krakow, Poland
Zaktad Kontroli Zakazen i Mykologii, Katedra Mikrobiologii, Uniwersytet Jagiellonski,
Collegium Medicum w Krakowie
SDepartment of Rheumatology and Immunology, Jagiellonian University Medical College
Klinika Reumatologii i Immunologii, Uniwersytet Jagiellonski Collegium Medicum
*Faculty of Medicine and Health, University of Applied Sciences in Tarnow, Poland
Wydziat Nauk o Zdrowiu i Medycynie, Akademia Nauk Stosowanych w Tarnowie

ABSTRACT

OBJECTIVES. This systematic review aimed to assess the preparedness of Polish healthcare workers (HCWs)
during the early phase of the COVID-19 pandemic, focusing on exposure to SARS-CoV-2, use of personal
protective equipment (PPE), infection prevention and control (IPC) training, and vaccination coverage. In
addition, the review aimed to evaluate actual exposure to SARS-CoV-2, as reflected by seroprevalence of
anti-SARS-CoV-2 antibodies among HCWs.

MATERIALS AND METHODS. Following PRISMA guidelines, a comprehensive search of Embase,
Cochrane, MEDLINE/PubMed, and Polish-language journals was conducted. Studies involving HCWs in
Poland were included if they reported on seroprevalence, PPE use, IPC training, or vaccination status prior to
the implementation of the national vaccination program. A total of 22 studies met the inclusion criteria.
RESULTS. Seroprevalence among HCWs ranged from 6.2% to 70%, with a median of 32.9%, indicating
significant occupational exposure. Self-reported awareness of IPC principles was high (78-88%), but in one of
the included studies, only 1.4% of participants reported mask use consistent with WHO guidance. Half of the
surveyed HCWs reported insufficient access to PPE. Vaccination coverage among HCWs reached a median of
85.2%, significantly higher than in the general population.

CONCLUSIONS. The preparedness to protect HCWs in Poland during the early phase of the COVID-19 pandemic
revealed gaps at both the system level (PPE availability, IPC training) and in individual protective practices.
Despite high vaccination coverage, ensuring the safety of HCWs requires the simultaneous strengthening of
resources and organisational measures as well as supporting adherence to protective behaviours (e.g., mask/PPE
use). An integrated approach to IPC and reliable PPE availability is essential for health-system resilience in the
event of future crises.

Keywords: COVID-19, SARS-CoV-2, healthcare workers, seroprevalence, preparedness, vaccination, infection
prevention and control
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STRESZCZENIE

CEL. Celem niniejszego przegladu systematycznego byla ocena poziomu przygotowania polskich pracowni-
kow ochrony zdrowia (HCWs) w poczatkowej fazie pandemii COVID-19, ze szczegdlnym uwzglednieniem
narazenia na SARS-CoV-2, stosowania srodkow ochrony indywidualnej (PPE), szkolen z zakresu zapobiegania
i kontroli zakazen (IPC) oraz szczepien. Dodatkowym celem byta ocena rzeczywistego narazenia na zakazenie
SARS-CoV-2 w tej grupie zawodowej, wyrazonego poprzez seroprewalencj¢ przeciwciat anty-SARS-CoV-2.
MATERIAL I METODY. Zgodnie z wytycznymi PRISM A przeprowadzono kompleksowe wyszukiwanie baz
Embase, Cochrane, MEDLINE/PubMed oraz czasopism polskojezycznych. Do analizy wlaczono badania obej-
mujace pracownikow ochrony zdrowia w Polsce, ktore raportowaty dane dotyczgce seroprewalencji, stosowania
PPE, szkolen IPC lub statusu szczepien przed wdrozeniem krajowego programu szczepien przeciw COVID-19.
Kryteria wlaczenia spetnity tacznie 22 badania.

WYNIKI. Seroprewalencja wérdd pracownikdéw ochrony zdrowia wahata si¢ od 6,2% do 70%, przy medianie
32,9%, co wskazuje na istotne narazenie zawodowe. Deklarowana §wiadomo$¢ zasad kontroli zakazen byta
wysoka (78-88%), ale w jednym z badafh wtaczonych do przegladu jedynie 1,4% respondentéw zadeklarowato
stosowanie masek w sposob zgodny z wytycznymi WHO. Potowa badanych zgtaszata niewystarczajacy dostep
do $rodkow ochrony indywidualnej. Poziom szczepien wsrod HCWs osiggneta mediane 85,2% 1 byla istotnie
wyzsza niz w populacji ogolne;.

WNIOSKI. Analiza gotowosci do ochrony pracownikéw stuzby zdrowia w Polsce we wezesnej fazie pandemii
COVID-19 ujawnita braki zaréwno na poziomie systemowym (dostepnos¢ srodkéw ochrony indywidualne;j,
szkolenia z zakresu kontroli zakazen), jak i w zakresie indywidualnych praktyk ochronnych. Pomimo wysokie-
go wskaznika stanu zaszczepienia zapewnienie bezpieczenstwa pracownikow opieki zdrowotnej wymaga jed-
noczesnego wzmocnienia zasobow i srodkow organizacyjnych, a takze wspierania przestrzegania zasad zacho-
wan ochrony indywidualnej (np. stosowania masek/srodkow ochrony indywidualnej). Zintegrowane podejscie
do kontroli zakazen oraz niezawodna dostgpno$¢ srodkoéw ochrony indywidualnej majg zasadnicze znaczenie
dla odpornosci systemu opieki zdrowotnej w przypadku przysztych kryzysow.

Stowa kluczowe: COVID-19, SARS-CoV-2, pracownicy ochrony zdrowia, seroprewalencja, gotowosc, szczepie-

nia, profilaktyka i kontrola zakazen

INTRODUCTION

Epidemics are an integral part of human history,
accompanying mankind for centuries and affecting
society, culture and economy. The factors leading to
epidemics are complex and multifaceted, combining
both biological and socioeconomic aspects, and the
COVID-19 (Coronavirus Disease 2019), underscoring
the ongoing relevance of infectious disease epidemics
even in the age of modern medicine.

An outbreak of the disease caused by the highly
contagious Severe Acute Respiratory Syndrome
2 Coronavirus (SARS-CoV-2), a member of the
coronavirus family (Coronaviridae), started in
December 2019 in the Chinese city of Wuhan, Hubei
Province (1,2). The rapid spread of COVID-19 led
the World Health Organization (WHO) to declare
a public health emergency of international concern
on January 30, 2020, and a pandemic in March
2020 (3). In Poland, the first case of COVID-19 was
confirmed in early March 2020. In response, the
government implemented preventive measures such
as closing schools, universities, and offices, canceling
mass events, restricting gatherings, and banning
non-essential travel. Access to healthcare was also

WSTEP

Epidemie stanowig nicodtgczng cz¢s¢ historii ludz-
kosci; towarzysza nam od wiekow 1 wywieraja wpltyw
na spoteczenstwo, kulture oraz gospodarke. Czynniki
prowadzace do epidemii sa zlozone i wielowymia-
rowe, taczac w sobie zaréwno aspekty biologiczne,
jak i spoleczno-gospodarcze, a pandemia COVID-19
(choroba wywotana przez koronawirusa z 2019 r.) pod-
kresla niezmienng aktualno$¢ epidemii choréb zakaz-
nych nawet w dobie wspotczesnej medycyny.

W grudniu 2019 r. w chinskim miescie Wuhan
w prowincji Hubei wybuchta epidemia choroby wywo-
tanej przez wysoce zakazny koronawirus SARS-CoV-2
(Severe Acute Respiratory Syndrome 2 Coronavirus),
nalezacy do rodziny koronawirusow (Coronaviridae)
(1,2). Szybkie rozprzestrzenianie si¢ COVID-19 sklo-
nito Swiatowa Organizacje Zdrowia (WHO) do ogto-
szenia 30 stycznia 2020 r. stanu zagrozenia zdrowia
publicznego o zasiggu migdzynarodowym, a w marcu
2020 r. pandemii (3). W Polsce pierwszy przypadek
COVID-19 potwierdzono na poczatku marca 2020 r.
W odpowiedzi rzad wprowadzit srodki zapobiegaw-
cze, takie jak zamkniecie szkot, uczelni i urzedow, od-
wotanie imprez masowych, ograniczenie zgromadzen
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restricted, with exceptions made only for COVID-19
diagnostics and treatment.

During the first two years of the COVID-19
pandemic, more than 450 million cases were reported
worldwide, with more than 100 million in the European
Union countries alone (4).

In December 2020, the European Medicines
Agency (EMA) approved for use in Europe the first
vaccine against COVID-19, Comirnaty, developed by
Pfizer and BioNTech (5).

This approval marked a significant step in the fight
against the pandemic, enabling mass vaccination across
European Union countries. In Poland, vaccinations
were implemented through the National Vaccination
Program. By December 2023, nearly one billion
doses of COVID-19 vaccine had been administered in
Europe, making it the largest vaccination program in
history (6).

The COVID-19 pandemic provided a unique
opportunity to study the preparedness to protect
to highly contagious infections among healthcare
workers (HCWs), who play a crucial role in epidemic
response. HCWs are involved in diagnosing and
treating patients, ensuring access to vaccinations,
managing health facilities, providing education and
psychological support, and maintaining their own
safety. The COVID-19 pandemic has had a tremendous
impact on health care workers who are vulnerable to
infection. According to a study by Bandyopadhyay
etal., physicians and nurses were the healthcare
professions at the highest risk of SARS-CoV-2
infection and COVID-19-related mortality; among
infected healthcare workers, 5% experienced severe
complications and 0.5% died (7). Furthermore, the
pandemic served as a revealing stress test, exposing
critical weaknesses in the preparedness of both
healthcare systems and healthcare professionals to
respond effectively to emerging infectious threats (8).

Unfortunately, researchers point to the insufficient
preparedness both the healthcare system (9) and
HCWs themselves for the coming of the pandemic
(10). This systematic review aims to analyze the
level of preparedness of Polish healthcare workers
(HCWs) during the early phase of the COVID-19
pandemic including the initial period of vaccine
rollout. It focuses on occupational exposure to
SARS-CoV-2, the availability and use of personal
protective equipment (PPE), participation in infection
prevention and control (IPC) training, and COVID-19
vaccination coverage (including booster doses where
reported). By assessing these factors, the review
seeks to characterize gaps in both organizational
support and individual protective behaviors, and
to inform improvements in preparedness for future
public health emergencies.
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oraz zakaz podrozy, ktore nie byty niezbgdne. Ograni-
czono roéwniez dostep do opieki zdrowotnej, z wyjat-
kiem diagnostyki i leczenia COVID-19.

W ciaggu pierwszych dwoch lat pandemii COVID-19
na catym $wiecie odnotowano ponad 450 milionéw
przypadkow, z czego ponad 100 milionéw w samych
tylko krajach Unii Europejskiej (4).

W grudniu 2020 r. Europejska Agencja Lekow
(EMA) zatwierdzita do stosowania w Europie pierw-
sza szczepionke przeciwko COVID-19, Comirnaty,
opracowang przez firmy Pfizer i BioNTech (5).

Zatwierdzenie to stanowito znaczacy krok w walce
z pandemia, umozliwiajac masowe szczepienia w kra-
jach Unii Europejskiej. W Polsce szczepienia byly re-
alizowane w ramach Krajowego Programu Szczepien.
Do grudnia 2023 r. w Europie podano prawie miliard
dawek szczepionki przeciwko COVID-19, co czyni ten
program najwiekszym programem szczepien w histo-
rii (6).

Pandemia COVID-19 stanowita wyjatkowa oka-
zje¢ do zbadania gotowosci pracownikow ochrony
zdrowia (ang. Healthcare Workers, HCWs) — odgry-
wajacych kluczowsg rolg w reagowaniu na epidemie
— do ochrony przed wysoce zakaznymi infekcjami.
Pracownicy ochrony zdrowia zajmuja si¢ diagno-
zowaniem 1 leczeniem pacjentdw, zapewnianiem
dostepu do szczepien, zarzadzaniem placowkami
stuzby zdrowia, udzielaniem wsparcia edukacyjnego
1 psychologicznego oraz dbaniem o wilasne bezpie-
czenstwo. Pandemia COVID-19 wywarta ogromny
wpltyw na pracownikow ochrony zdrowia, ktérzy
byli najbardziej narazeni na zakazenie. Wedlug ba-
dania przeprowadzonego przez Bandyopadhyaya
1 wsp., lekarze i pielggniarki stanowili grupy zawodo-
we w strukturach opieki zdrowotnej jako najbardziej
narazeni na zakazenie SARS-CoV-2 i $miertelno$¢
zwiazang z COVID-19; wérdd zakazonych pracowni-
kéw ochrony zdrowia 5% doswiadczyto powaznych
powiktan, a 0,5% zmarto (7). Ponadto pandemia stata
si¢ swego rodzaju testem warunkow skrajnych, ujaw-
niajacym kluczowe stabosci zaré6wno systemdw opie-
ki zdrowotnej, jak i pracownikow ochrony zdrowia
w zakresie skutecznego reagowania na pojawiajgce
si¢ zagrozenia zakazne (8).

Niestety, badacze wskazuja na niewystarczajace
przygotowanie zaréwno systemu opieki zdrowotnej
(9), jak 1 samych pracownikéw ochrony zdrowia na
nadejscie pandemii (10). Niniejszy przeglad systema-
tyczny mial na celu analiz¢ poziomu gotowos$ci pol-
skich pracownikow ochrony zdrowia w poczatkowej
fazie pandemii COVID-19, jeszcze przed okresem
wprowadzania szczepionek. Skupit si¢ na narazeniu
zawodowym na SARS-CoV-2, dostepnosci i stosowa-
niu srodkow ochrony indywidualnej (ang. Personal
Protective Equipment, PPE), udziale w szkoleniach
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MATERIALS AND METHODS

Protocol registration and reporting. This
systematic review was conducted and reported in
accordance with PRISMA 2020 and was prospectively
registered in PROSPERO (CRD42025619754). Full
reproducible search strategies for all information
sources are reported in Supplementary Appendix Sl.

Eligibility criteria. We included original
quantitative studies involving healthcare workers
(HCWs) in Poland, including physicians, nurses,
medical students and other healthcare professionals
working in hospitals and other healthcare facilities.
Eligible studies reported at least one of the following
domains:

1. SARS-CoV-2exposure measuredasseroprevalence
and/or incidence;

2. infection prevention/self-protection practices,
including availability and/or use of personal
protective equipment (PPE) and/or hand hygiene
(HH);

3. infection prevention and control (IPC) training
related to self-protection; and/or

4. COVID-19 vaccination coverage
booster doses, where reported).

We excluded: (a) studies on staff not involved
in the care of COVID-19 patients (e.g., technical/
administrative staff); (b) studies focusing exclusively
on psychological consequences of working during
the COVID-19 pandemic (e.g., burnout, sleep
disturbance, quality of life) without reporting any
eligible prevention/exposure/vaccination outcomes;
(c) case reports and case series; and (d) editorials,
commentaries, letters, recommendations/guidelines,
and narrative/systematic reviews or meta-analyses,
unless they contained eligible primary quantitative
data.

Publication time window: in line with the
PROSPERO protocol, we applied publication date
limits from 2020 to 2022. Studies published outside
this predefined time window (2020-2022) were
excluded and reported in the PRISMA flow diagram
as “excluded”.

Information sources and search dates. We
searched MEDLINE (via PubMed), Embase (via Ovid),
and the Cochrane Library. Searches were conducted in
January 2025. The date each database was last searched
is reported in Supplementary Appendix S1. We also
conducted citation chasing by screening reference lists
of included studies and performed targeted manual
searches of selected Polish-language journals focusing
on infection prevention/control and staff health topics
(February 2025).

In addition, as prespecified in the PROSPERO
protocol, we screened institutional sources (WHO,

(including

z zakresu zapobiegania i kontroli zakazen (ang. In-
fection Prevention and Control, IPC), a takze zasiegu
szczepien przeciwko COVID-19 (w tym dawek przy-
pominajacych, o ile zostaly zgloszone). Poprzez oce-
n¢ tych czynnikoéw przeglad miat na celu wskazanie
i scharakteryzowanie luk zarowno w zakresie wspar-
cia organizacyjnego, jak i zachowan ochrony indywi-
dualnej HCWs, a takze dostarczenie informacji przy-
datnych do poprawy gotowosci na przyszte sytuacje
kryzysowe w zakresie zdrowia publicznego.

MATERIALY I METODY

Rejestracja protokolu i sprawozdawczo$¢. Ni-
niejszy przeglad systematyczny zostal przeprowadzo-
ny i opisany zgodnie z wytycznymi PRISMA 2020
oraz zostal zarejestrowany z wyprzedzeniem w bazie
PROSPERO (CRD42025619754). Pelne, mozliwe do
odtworzenia strategie wyszukiwania dla wszystkich
zrodet informacji przedstawiono w Zataczniku uzu-
petniajacym S1.

Kryteria kwalifikacyjne. W badaniu uwzgled-
niono oryginalne badania iloSciowe przeprowadzone
w Polsce z udzialem HCWs, w tym lekarzy, pielegnia-
rek, studentow medycyny oraz innych pracownikéw
ochrony zdrowia zatrudnionych w szpitalach i innych
placéwkach opieki zdrowotnej. Kwalifikujace si¢ ba-
dania dotyczyly co najmniej jednej z nastgpujacych
dziedzin:

1. Narazenie na SARS-CoV-2 mierzone jako seropre-
walencja i/lub zapadalnos¢;

2. praktyki zapobiegania zakazeniom i ochrony in-
dywidualnej, w tym dostgpno$¢ i/lub stosowanie
srodkéw ochrony indywidualnej (PPE) i/lub higie-
ny rak (ang. Hand Hygiene, HH);

3. szkolenia z zakresu zapobiegania i kontroli zaka-
zen (IPC) zwiazane z ochrong indywidualna;

4. zasieg szczepien przeciwko COVID-19 (w tym
dawki przypominajace, jesli zostaly zgloszone).
Wykluczono: (a) badania dotyczgce personelu

niezaangazowanego w opieke nad pacjentami z CO-

VID-19 (np. personel techniczny/administracyjny); (b)

badania skupiajace si¢ wylacznie na psychologicznych

konsekwencjach pracy podczas pandemii COVID-19

(np. wypalenie zawodowe, zaburzenia snu, jako$¢ zy-

cia) bez podawania jakichkolwiek kwalifikujacych si¢

wynikow dotyczacych zapobiegania/narazenia/szcze-
pien; (c) opisy przypadkow i serie przypadkow; oraz

(d) artykuty redakcyjne, komentarze, listy, zalecenia/

wytyczne oraz przeglady narracyjne/systematyczne

lub metaanalizy, chyba ze zawieraty one kwalifikujace
si¢ pierwotne dane ilo$ciowe.

Okres publikacji: zgodnie z protokolem PROSPE-
RO przyjeto ograniczenia dotyczace daty publikacji
w latach 2020-2022. Badania opublikowane poza tym
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Polish Ministry of Health, and the Polish Chief
Sanitary Inspectorate) to identify potentially eligible
primary evidence. No documents from these sources
met the predefined inclusion criteria for primary
quantitative studies; therefore, they were not included
in the evidence synthesis.

Search strategy. The search strategy combined
controlled vocabulary (MeSH and Emtree) with free-
text terms searched in Title/Abstract fields. To ensure
appropriate logic, terms referring to the virus/disease
(SARS-CoV-2 (as the etiological factor of the infection
and name of the microorganism) and COVID-19 (as
the disease), including variants) were combined using
OR, while the population (HCWs) and setting (Poland)
concepts were combined using AND.

The HCW concept included relevant synonyms
and professional groups (e.g., “health personnel”,
“healthcare worker™, “medical staff”, “hospital
staff”, physician’, nurse’, “medical student™). The
full reproducible search strategies for each database,
including all terms, field tags, and limits (2020-2022),
are provided in Supplementary Appendix S1.

Selection process. All retrieved records were
imported into Rayyan and de-duplicated. Two
reviewers (BZ and EJ-M) independently screened
titles and abstracts to identify potentially eligible
studies. Full texts were assessed independently
by the same two reviewers. Disagreements were
resolved by discussion and, when necessary, with
the assistance of a third reviewer, as prespecified
in the PROSPERO protocol. Reasons for full-text
exclusion were recorded and reported in the PRISMA
flow diagram using predefined categories, including
“outside the predefined publication time window
(2020-2022)”.

Data collection process. A standardized data
extraction form was developed and used in Excel. Two
reviewers (BZ and EJ-M) independently extracted data
from included studies; discrepancies were resolved
by discussion and, if needed, by a third reviewer.
Extracted items included study -characteristics
(location, time, follow-up duration, sample size),
participant characteristics and professional groups,
self-protection measures (PPE and HH), SARS-CoV-2
serological outcomes (seroprevalence/antibody levels),
and vaccination coverage (including booster doses
where reported).

Data synthesis. Data were synthesized in
standardized tabular form and summarized using
a narrative synthesis following SWiM (Synthesis
Without Meta-analysis) principles. Studies were
stratified by occupational groups and healthcare setting
(outpatient vs. inpatient), and patterns related to PPE
availability, [PC training and vaccination uptake were
described. Meta-analysis was not undertaken due
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z gory zdefiniowanym okresem zostaty wykluczone
i odnotowane na schemacie PRISMA jako wykluczo-
ne, ,,poza ustalonym przedziatem czasowym publika-
cji (2020-2022)”.

Zrodla informacji i terminy przeszukiwania.
Przeszukano bazy danych MEDLINE (za posrednic-
twem serwisu PubMed), Embase (za posrednictwem
serwisu Ovid) oraz Cochrane Library). Przeszukiwa-
nia przeprowadzono w styczniu 2025 r. Dat¢ ostat-
niego przeszukiwania kazdej bazy danych podano
w Zalaczniku uzupetniajgcym SI. Przeprowadzono
réwniez $ledzenie cytowan poprzez przegladanie list
referencyjnych uwzglednionych badan oraz przepro-
wadzono ukierunkowane rgczne przeszukiwanie wy-
branych czasopism w jezyku polskim, koncentrujac
si¢ na tematach zwigzanych z zapobieganiem /kontro-
la zakazen oraz zdrowiem personelu (luty 2025 r.).

Ponadto, zgodnie z protokotem PROSPERO, prze-
analizowano zrodla instytucjonalne (WHO, polskie
Ministerstwo Zdrowia oraz Gtéwny Inspektorat Sani-
tarny) w celu zidentyfikowania potencjalnie kwalifi-
kujacych sie dowodéw pierwotnych. Zaden dokument
z tych zrodel nie spetnit z gory okreslonych kryteriow
wiaczenia dotyczacych pierwotnych badan iloscio-
wych; w zwiazku z tym nie zostaly one uwzglednione
w syntezie dowodow.

Strategia wyszukiwania. Strategia wyszukiwania
taczyta stownictwo kontrolowane (MeSH i Emtree)
z terminami w postaci tekstu swobodnego wyszuki-
wania w polach ,,Tytul” i ,,Streszczenie”. Aby zapew-
ni¢ odpowiednia logike, terminy odnoszace si¢ do wi-
rusa/choroby SARS-CoV-2 (jako czynnik etiologiczny
zakazenia i nazwa mikroorganizmu) oraz COVID-19
(jako choroba, w tym warianty) zostaly polgczone za
pomocg operatora OR, natomiast pojecia dotyczace
populacji (pracownicy ochrony zdrowia) i otoczenia
(Polska) zostaty polaczone za pomoca operatora AND.

Pojecie HCW obejmowato odpowiednie synonimy
i grupy zawodowe (np. ,,personel medyczny”, ,,pracow-
nik ochrony zdrowia”, ,,zesp6t medyczny”, ,,personel
szpitalny”, ,lekarz”, ,,pielegniarka”, ,,student medycy-
ny”). Pelne, powtarzalne strategie wyszukiwania dla
kazdej bazy danych, w tym wszystkie terminy, ozna-
czenia pol i1 ograniczenia (2020-2022), przedstawiono
w Zataczniku uzupetniajagcym SI.

Proces selekcji. Wszystkie znalezione publikacje
zostaty zaimportowane do systemu Rayyan i poddane
selekcji. Dwoch recenzentow (BZ i EJ-M) niezalez-
nie przejrzato tytuty i streszczenia w celu zidentyfi-
kowania badan potencjalnie spekniajacych kryteria.
Pelne teksty zostaty ocenione niezaleznie przez tych
samych dwoch recenzentow. Rozbieznosci rozstrzyga-
no w drodze dyskusji, a w razie potrzeby z pomoca
trzeciego recenzenta, zgodnie z wczesniejszymi usta-
leniami zawartymi w protokole PROSPERO. Przyczy-
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to methodological and clinical heterogeneity across
studies.

A total of 764 records were retrieved during the
first search as process shown in the PRISMA flow
diagram (Fig. 1). Prior to verification, records were
removed (n=486) that were: duplicates, records marked
as ineligible by automation tools, and records removed
for other reasons. Subsequently, in the process of
reviewing the available publications, reviews, meta-
analyses and recommendations from Academic
Societies were removed (n=102). In the further
screening process, original studies were assessed:
prospective, retrospective and questionnaire studies.
The studies on psychological aspects of the pandemic,
(e.g. job burnout, quality of life, sleep disturbance,
stress, depression, etc.) as well as data that did not
meet the inclusion criteria of the systematic review
were excluded (n=154) from further analysis. Finally,
22 publications were selected to systematic review.

ny wykluczenia pelnych tekstow zostaty odnotowane
i przedstawione na schemacie blokowym PRISMA
przy uzyciu z gory okreslonych kategorii, w tym
»poza ustalonym przedzialem czasowym publikacji
(2020-2022)".

Proces gromadzenia danych. W programie MS
Excel opracowano i wykorzystano standardowy for-
mularz do pozyskiwania danych. Dwoch recenzentéw
(BZ i EJ-M) niezaleznie od siebie pozyskato dane
z uwzglednionych badan; rozbieznosci rozstrzygano
w drodze dyskusji, a w razie potrzeby z udziatem trze-
ciego recenzenta. Wyodrgbnione elementy obejmo-
waty charakterystyke badan (lokalizacja, czas, czas
trwania obserwacji, wielko$¢ proby), charakterystyke
uczestnikow i grupy zawodowe, §rodki ochrony wia-
snej (PPE i HH), wyniki serologiczne dotyczace SAR-
S-CoV-2 (seroprewalencja/poziomy przeciwcial) oraz
zasieg szczepien (w tym dawki przypominajace, jesli
zostaty zgloszone).

g Records removed before screening:
E Records identified from: e Duplicate records removed (n = 486)
EE Databases (n =764) e Records marked as ineligible by
5 > automation tools (n =0)
) e Records removed for other reasons (n =0)
\4

Records screened ) Records excluded

(n=278) (n=102)
o A4
i= )
c Reports sought for retrieval | Reports not retrieved
0 »
[9) (n=176) (n=0)
S
3]
. !

Reports assessed for eligibility —> Reports excluded (n=154)

(n=176) e Wrong outcome (n=102)

e Wrong population (n=36)
l e Wrong publication type (n=10)

= o Wrong study duration (n=6)
% Studies included in review
3 -
= (n=22)
=

Figure 1. PRISMA Flow Diagram for selection of the studies in systematic review. Figure was created using Rayyan,
a web-based collaboration software platform that streamlines the production of systematic and other literature reviews.
This study aimed to preparedness and protective factors associated with SARS-CoV-2 infection among healthcare workers

(HCW).

Rycina 1. Schemat PRISMA przedstawiajacy proces selekcji badan do przegladu systematycznego. Rycina opracowana
przy uzyciu Rayyan — ogélnodostepnej platformy internetowej, ktora usprawnia tworzenie przegladow systematycznych
i innych przegladéw literatury. Celem niniejszego badania byto zbadanie gotowos$ci oraz czynnikdw ochronnych
zwigzanych z zakazeniem SARS-CoV-2 wsrdd pracownikéw ochrony zdrowia.
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Direct immunological data were collected from
manuscripts and, in cases of the lack of key information,
such as IgG, IgA and IgM antibody levels, obtained
directly from the authors, Korona-Glowniak (11) and
Wojczyk (12). Depending on the availability of the
diagnostic tests, the qualified articles presented the
results of quantitative, semi-quantitative and qualitative
tests, using ELISA (Enzyme-Linked Immunosorbent
Assay) (11-17), ECLIA (Electrochemiluminescence)
(18,19), CLIA (Chemiluminescence immunoassay)
tests (20,21).

Assessment of the risk of bias. The methodological
quality and risk of bias of the included studies were
independently assessed by two authors (BZ and EJ-
M). Any discrepancies were resolved by consensus
or with the involvement of a third reviewer (WS).
As only observational studies were included and
the ROBINS-I tool was used, the risk of bias was
assessed (Fig. 2). For each study, the level of risk of
bias in each domain was classified as low, moderate,
serious, critical, or for which no information was
available. The results of the quality assessment were
used for sensitivity analysis in data synthesis and for
interpreting the final results.

Ethics. This study is a systematic review based
solely on previously published data. No new data
involving human participants were collected or
analyzed. Therefore, ethical approval by a research
ethics committee was not required, in accordance
with institutional guidelines. All studies included in
the systematic review had received ethical approval
from the relevant ethics committees, as reported by
the original authors.

RESULTS

Included studies and methodological quality
assessment. Ultimately, 22 studies that met the
inclusion criteria were included in the systematic
review. The results of the methodological quality
assessment for these studies indicated varying levels of
risk of bias. Most studies (n=13) were characterized by
a low to moderate risk of bias in most of the assessed
domains. Some studies (n=9) were at high risk of bias,
primarily due to D1, D2 and D6. Specific reasons
were given, e.g. volunteer sampling, data obtained
exclusively online without participant verification,
single-centre recruitment, varying prior infection,
booster timing and occupational exposure differences
(Fig. 2).

Seroprevalence. Seroprevalence of SARS-CoV-2
antibodies among healthcare workers in Poland during
the COVID-19 pandemic was assessed in 11 studies
conducted across outpatient and inpatient healthcare
facilities in eight regions: Lublin, Lower Silesia
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Synteza danych. Dane zostaly zebrane w standar-
dowej formie tabelarycznej i podsumowane w formie
syntezy opisowej zgodnie z zasadami SWiM (ang.
Synthesis Without Meta-analysis). Badania podzielono
wedhug grup zawodowych i srodowiska opieki zdro-
wotnej (ambulatoryjna vs szpitalna), a takze opisano
tendencje zwigzane z dostgpnoscig srodkow ochrony
indywidualnej, szkoleniami z zakresu kontroli zaka-
zen oraz wskaznikami szczepien. Nie przeprowadzo-
no metaanalizy ze wzgledu na heterogeniczno$¢ meto-
dologiczna i kliniczng miedzy badaniami.

Podczas pierwszego wyszukiwania, zgodnie z pro-
cesem przedstawionym na schemacie PRISMA (Ryc.
1), uzyskano Iagcznie 764 rekordy. Przed weryfikacja
usunieto rekordy (n=486), ktore byty: duplikatami, re-
kordami oznaczonymi jako niekwalifikujace si¢ przez
narzgdzia automatyczne oraz rekordami usunigtymi
z innych powodéw. Nastepnie, w trakcie przegladu
dostepnych publikacji, usunigto przeglady, metaanali-
zy i zalecenia towarzystw naukowych (n=102). W dal-
szym procesie selekcji oceniono badania pierwotne:
prospektywne, retrospektywne i badania ankietowe.
Badania dotyczace psychologicznych aspektéw pan-
demii (np. wypalenie zawodowe, jakos$¢ zycia, zabu-
rzenia snu, stres, depresja itp.), a takze dane, ktore nie
spetnialy kryteriow wiaczenia do przegladu systema-
tycznego, zostalty wykluczone (n=154) z dalszej anali-
zy. Ostatecznie do przegladu systematycznego wybra-
no 22 publikacje.

Dane immunologiczne zebrano z publikacji,
a w przypadku braku kluczowych informacji, takich
jak poziomy przeciwciat IgG, IgA 1 IgM, uzyskano
je bezposrednio od autorow: Korona-Glowniak (11)
1 Wojczyk (12). W zaleznosci od dostgpnosci testow
diagnostycznych w kwalifikowanych artykulach
przedstawiono wyniki testow ilo§ciowych, potiloscio-
wych i jako$ciowych z wykorzystaniem testow ELISA
(Enzyme-Linked Immunosorbent Assay) (11-17), EC-
LIA (elektrochemiluminescencja) (18,19) oraz CLIA
(chemiluminescencyjny test immunologiczny) (20,21).

Ocena ryzyka bledu systematycznego. Jako$¢
metodologiczng oraz ryzyko bledu systematycznego
uwzglednionych badan ocenili niezaleznie od siebie
dwaj autorzy (BZ i EJ-M). Wszelkie rozbieznosci roz-
strzygano w drodze konsensusu lub przy udziale trze-
ciego recenzenta (WS). Poniewaz uwzgledniono wy-
Iacznie badania obserwacyjne, zastosowano narzedzie
ROBINS-I dla oceny ryzyka btgdu systematycznego.
W przypadku kazdego badania poziom ryzyka blgedu
systematycznego w kazdej dziedzinie sklasyfikowa-
no jako niski, umiarkowany, powazny, krytyczny lub
taki, dla ktorego nie bylty dostepne zadne informacje.
Wyniki oceny jako$ci wykorzystano do analizy wraz-
liwosci w syntezie danych oraz do interpretacji osta-
tecznych wynikow.



Barbara Z6ttowska, Estera Jachowicz-Matczak, Wojciech Sydor, Jadwiga Wéjkowska-Mach
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[D1: Bias due to confounding.
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Figure 2. Traffic light plot of ROBINS I risk of bias
judgments across included studies

Rycina 2. Wykres typu ,sygnalizacja $wietlna”
ROBINS-I  przedstawiajacy ocen¢ ryzyka bledu
systematycznego dla wszystkich publikacji uwzglednionych
w przegladzie systematycznym

(Wroctaw), Lesser Poland (Krakéw), Kuyavian-
Pomeranian, £.6dZ, Greater Poland (Poznan, Wrzesnia,
Krotoszyn), Silesia (Katowice, Gliwice, Sosnowiec),
Mazowieckie (Warsaw, Grdjec), Pomorskie (Gdansk,
Wejherowo) and Opole. Reported seroprevalence rates
ranged from 6.2% to 70% (Fig. 3), with a median value
of 32.9%. Ten of the studies focused on physicians and
nurses, while one study targeted dentists and dental
assistants. Half of the studies (n=5) were single-center
investigations conducted in hospitals of varying levels
of specialization. In total, 22,503 healthcare and non-
healthcare personnel were included in the analyses.

Etyka. Niniejsze opracowanie ma charakter prze-
gladu systematycznego opartego wylacznie na wcze-
$niej opublikowanych danych. Nie gromadzono ani
nie analizowano zadnych nowych danych dotycza-
cych uczestnikéw badan z udzialem ludzi. W zwigz-
ku z tym, zgodnie z wytycznymi instytucji, nie byto
wymagane uzyskanie zgody komisji etycznej ds. ba-
dan naukowych. Wszystkie badania uwzglgednione
w przegladzie systematycznym uzyskaty zgode odpo-
wiednich komisji etycznych, zgodnie z informacjami
podanymi przez autorow oryginalnych prac.

WYNIKI

Badania uwzglednione w przegladzie oraz oce-
na jako$ci metodologicznej. Ostatecznie w prze-
gladzie systematycznym uwzgledniono 22 badania
spetniajace kryteria wlaczenia. Wyniki oceny jakosci
metodologicznej tych badan wskazaty na zréznicowa-
ny poziom ryzyka bledu systematycznego. Wigkszos¢
badan (n=13) charakteryzowata si¢ niskim lub umiar-
kowanym ryzykiem btedu systematycznego w wiek-
szo$ci ocenianych obszardéw. Niektore badania (n=9)
charakteryzowaty si¢ wysokim ryzykiem btedu sys-
tematycznego, glownie z powodu DI, D2 i D6. Poda-
no konkretne przyczyny, np. dobor ochotnikéw, dane
uzyskane wylacznie online bez weryfikacji uczest-
nikow, rekrutacja w jednym o$rodku, zréznicowane
przebyte zakazenia, terminy dawek przypominaja-
cych oraz réznice w narazeniu zawodowym (Ryc. 2).

Czesto$¢ wystepowania przeciwcial — seropre-
walencja. Prewalencj¢ wystepowania przeciwciat
przeciwko SARS-CoV-2 wsrod pracownikow ochro-
ny zdrowia w Polsce w czasie pandemii COVID-19
oceniono w 11 badaniach przeprowadzonych w pla-
cowkach ambulatoryjnych i szpitalnych w o$miu re-
gionach: lubelskim, dolnoslaskim (Wroctaw), mato-
polskim (Krakow), kujawsko-pomorskim, tédzkim,
wielkopolskim (Poznan, Wrzeénia, Krotoszyn), $la-
skim (Katowice, Gliwice, Sosnowiec), mazowieckim
(Warszawa, Gréjec), pomorskim (Gdansk, Wejhe-
rowo) oraz opolskim. Zgloszone wskazniki seropre-
walencji wahaty si¢ od 6,2% do 70% (Ryc. 3), przy
medianie wynoszacej 32,9%. Dziesi¢¢ z tych badan
dotyczyto lekarzy i pielegniarek, natomiast jedno
badanie dotyczytlo stomatologow i asystentow sto-
matologicznych. Polowa badan (n=5) byla badaniami
jednoosrodkowymi, przeprowadzonymi w szpitalach
o roznym stopniu specjalizacji. W sumie w analizach
uwzgledniono 22 503 pracownikow ochrony zdrowia
i innych pracownikow wpierajacych sektor opieki
zdrowotnej. Wszystkie pomiary przeciwcial przepro-
wadzono przed rozpoczeciem programow szczepien
przeciwko COVID-19, w okresie od czerwca 2020 r.
do stycznia 2021 r.
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All antibody measurements were performed prior to Szkolenia z zakresu zapobiegania i kontroli za-
the initiation of COVID-19 vaccination programs, kazen (IPC) i stosowanie Srodkéw ochrony indywi-
between June 2020 and January 2021. dualnej (PPE). Dane dotyczace stosowania PPE przez

polskich pracownikéw stuzby zdrowia podczas pan-

MW physicians and nurses

Lublin, 12.2020 (11) I 29.1% W dentist
entists

Silesia, 10-11.2020 (12) IEEEEG— 20.5%
Kuy.-Pom., 06-12.2021 (13) I 33.3%
Wielkopolska, 12.2020 (14) I 33.9%
Wroctaw,11.2020 (15) W 6.3%
Silesia, 06-08.2020 (16) G 19.6%
Maz.,Pom.,Wielk., 12.2020 (17) I 25.0%
Krakow, 01.2021 (19) I 42.7%

Location and time of the study

Lodz, 01.2021 (20) I 57.7%
Bytom, 12.2020-01.2021 (21) I 5.5%
Wroctaw, 03-10.2020 (26) I 70.0%

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
SARS-CoV-2 seroprevalence among HCW [%)]

Figure 3. SARS-CoV-2 seroprevalence before vaccination or in non-vaccinated Polish HCWs during first stage of
COVID-19 in Poland

Rycina 3. Seropewalencja SARS-CoV-2 wsrdd polskich pracownikow ochrony zdrowia przed okresem szczepien
pierwszym okresie pandemii COVID- 19 w Polsce

Table 1. Survey studies of non-specific infection prevention and control methods and practices, including hand hygiene
and use of personal protective equipment, by Polish healthcare workers during the COVID-19 pandemic, conducted prior
to the introduction of vaccinations

Tabela 1. Badania ankietowe dotyczace niespecyficznych metod i praktyk w zakresie kontroli i zapobiegania zakazeniom,
w tym higieny rak i stosowania srodkow ochrony indywidualnej przez polskich pracownikéw ochrony zdrowia podczas
pandemii COVID-19, przeprowadzone przed wprowadzeniem szczepien

No | Time and location of study, Number of IPC training,
ref. only survey studies participants availability of PPE and using of PPE
22) February-March 2021; West 80 surgeons and 50.0% (n=40) participants indicated of shortcomings in
Pomeranian and Malopolska, orthopedic access to PPE and alcohol-based hand sanitizer
March-April 2020 50.3% (n=153) participants reported scores <2 on a 10-point
(23) na tionwige Surve ’ 304 surgeon scale (1 =no PPE, 10 = provision exceeding requirements),
Y reflecting none or minimal availability of PPE
April 2020; nationwide . 46% (n=116) participants reported having adequate access
24 survey 252 dentists to PPE in their workplace®
(25) October 2020; inpatient and 1156 1.4% (n=16) participants knew all the WHO rules for using
outpatient settings in Poland face masks™
October 2020; Wroclaw, . 78.1% (n=32) participants declared using the mask during
(26) 1-center study 41 hospital staff contact with the COVID-19 patient
January 2021: Krakow n;néfzercllliijiclil):ni?al 88.6% (n=1252) participants declared use PPE, 72.3%
27 1-c}:/enter ;tu d ’ staff includin f 29 (n=1179) participants assessed that they had received
Y medical stu d%:nts sufficient IPC training (all infections, not only COVID-19)
28) June 2020; nationwide 730 dentists 68.7% (n=501) participants had suboptimal access to PPE;
survey 42.9% (n=309) participants had suboptimal access to gloves

* Adequate access to PPE was defined as a positive response to the survey question regarding the sufficiency of PPE
supplies at the workplace, based on (24)

* All the WHO criteria : Cl — Placing the mask carefully, ensuring it covers the mouth and nose, C2 — Avoidance of
touching the mask with hands, C3 — Removing the mask using the appropriate technique, C4 — Practicing hand hygiene
after removing or touching the mask, C5 — Replacing the mask when it becomes damp, C6 — Not re-using the mask, C7 —
Discarding the mask immediately after use
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IPC training & PPE use. Data on the use of PPE
by Polish HCWs during the COVID-19 pandemic
occurred in 7 surveys, 43% of the studies were
nationwide surveys (n=3), a total of 3 975 HCWs
responded to survey questions about their knowledge
of the rules for using PPE (Table 1). The use of PPE
in contact with COVID-19 patients was declared
by 78.0% (n=32) of health care workers (Wroclaw)
and 88.6% (n=1 252) of medical and non-medical
participants (Krakow). However 54% of dentists and
50% of physicians (including orthopedists and general
surgeons) declared insufficient supplies of PPE. In
addition, after analyzing data of the proper use of face
masks during COVID-19 pandemic among HCW, in
one of the included studies only 1.4% of responders
declared using them according to WHO guidelines
(22-25,28) (Table 1).

Vaccination coverage. The median coverage
vaccination among polish HCWs was 85.2% and was
analyzed in 7 national studies. A total of 20 592 study
participants received or were reported to have received
vaccination against SARS-COV-2 (Table 2). The most
commonly administered vaccine was Comirnaty
(Pfizer/BioNTech), which was given according to the
standard vaccination schedule (2 doses of the vaccine
were administered at an interval of 3 weeks).

DISCUSSION

The systematic review showed the high
seroprevalence among Polish HCWs and indicated
significant exposure to SARS-CoV-2. Insufficient
access to PPE were reported by half of surveyed
HCWs in first stage of pandemic. Moreover, in one of
the studies only 1.4% used face masks according to
WHO guidance. High vaccination coverage suggests
effective primary prevention immediately after
introduction it in December 2020.

demii COVID-19 pochodza z 7 badan — 43% z nich
stanowity badania ogélnokrajowe (n=3); tacznie 3 975
pracownikow stuzby zdrowia odpowiedziato na pyta-
nia ankietowe dotyczace ich wiedzy na temat zasad
stosowania PPE (Tab.1). Stosowanie srodkéw ochrony
indywidualnej podczas kontaktu z pacjentami z CO-
VID-19 zadeklarowato 78,0% (n=32) badanych (Wro-
ctaw) oraz 88,6% (n=1 252) badanych, pracownikéw
medycznych i niemedycznych (Krakow). Jednak 54%
stomatologow i 50% lekarzy (w tym ortopedzi i chirur-
dzy ogolni) zglosito niewystarczajgce zasoby srodkow
ochrony indywidualnej. Ponadto po przeanalizowaniu
danych dotyczacych prawidlowego stosowania masek
ochronnych podczas pandemii COVID-19 wsrod pra-
cownikéw ochrony zdrowia w jednym z uwzglednio-
nych badan tylko 1,4% respondentéw zadeklarowato
stosowanie ich zgodnie z wytycznymi WHO.

Zasieg szczepien. Mediana zasiggu szczepien
wséroéd polskiego personelu medycznego wyniosta
85,2% 1 zostala przeanalizowana w 7 badaniach krajo-
wych. Lacznie 20 592 uczestnikow badania otrzyma-
o lub zglosito, Zze otrzymalo szczepionke przeciwko
SARS-CoV-2 (Tabela 2). Najczesciej podawang szcze-
pionka byta Comirnaty (Pfizer/BioNTech), ktora poda-
wano zgodnie ze standardowym schematem szczepien
(podano 2 dawki szczepionki w odstgpie 3 tygodni).

DYSKUSJA

Przeglad systematyczny wykazal wysoka seropre-
walencje wsrod polskiego personelu medycznego
i wskazal na znaczny poziom narazenia na SARS-
CoV-2. Potowa ankietowanych pracownikéw stuzby
zdrowia zglaszala niewystarczajacy dostep do $rod-
kéw ochrony indywidualnej w pierwszym etapie pan-
demii. Ponadto w jednym z badan jedynie 1,4% oso6b
stosowalo maski ochronne zgodnie z wytycznymi
WHO. Wysoki wskaznik stanu zaszczepienia sugeru-

Table 2. Declared vaccination against COVID-19 among Polish healthcare workers, first initial scheme, without boosters
Tabela 2. Szczepienia przeciwko COVID-19 wsrod polskich pracownikoéw ochrony zdrowia — standardowy cykl szczepien,

bez dawek przypominajacych

No ref. Time and location of study Nurpl?er of Vaccinated
participants

(13) June-December 2021, Kuy:cwlan-P.o.rr.leranlan Voivodeship, 29 18 610 73.3% (n=13648)
medical facilities

(14) | February-September 2021; Wielkopolska, medical staff of hospitals 90 100% (n=90)

(18) June 2021; Krakow, 1-center §tud1es, medical staff od hospital and 676 87.0% (n=588)
medical students

29) February 2021; nationwide survey, physicians 149 85.0% (n=128)

(30) January-March 2021; Wlelkopolskg, 1-center studies, medical staff 617 100% (n=617)

of hospitals
pril-June ; medical students, nationwide survey A% (n=
31) April-June 2021 dical stud i id 247 77.3% (n=191)
32) November-December 2021; Lublin, 1-centre studies, medical staff 203 82.8% (n=168 )
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The results showed the course of the COVID-19
pandemic in several professional groups of medical
professionals, these were doctors, nurses, midwives,
paramedics, also dentists. However, studies involving
pharmacists were notpublished atthattime, despite their
frontline role, in direct contact with patients infected
with SARS-CoV-2. The lowest seroprevalence rate of
6.2% observed in the study of dentists and dental staff
was, probably, a direct result of the specificity of the
dentist’s profession in Poland, where the months-long
lockdown during first stage of COVID-19 pandemic,
significantly limited access to dental care — doctors did
not see patients, did not work with patients in the usual
way (15). In addition, Polish experience is consistent
with the reports of other authors, the overall estimated
cumulative incidence of COVID-19 among dentists
before vaccination was 9.3% worldwide (33).

The hospital HCW seroprevalence observed in the
studies (median 32.9%) was several times higher than
reported in other countries, it was 19.1% in Sweden,
May 2020 (34), 17.11% in Italy, June 2020 (35); 31.6%
in England, June 2020 (36), 5.0% in France, September
2020 (37) and 6.0% in Denmark, October 2020 (38) or
27% in USA (New York City), May 2020 (39). This
situation was not directly related to the prevalence
in the general population, as in December 2020 (just
before the start of Polish vaccination program), the
cumulative incidence in Poland was 299 cases per
10,000 population — similar to Sweden (313) or Italy
(305), while it was much higher in the USA and much
lower in Denmark (respectively 494 and 189 cases per
10,000 population) (40).

Although causality cannot be inferred from the
included studies, the high seroprevalence observed
among Polish HCWs may reflect the combined impact
of limited PPE availability/access, insufficient IPC
training, and variability in adherence to IPC measures
and correct PPE use. Bansal et al. have also reported
suboptimal adherence to IPC principles as well
as improper or inconsistent use of PPE (41). Both
inadequate IPC training and inadequate use of PPE
may independently increase the likelihood of infection
among healthcare workers due to the gap between
theoretical knowledge and practical application.

To some extent, so high seroprevalence obtained
can be explained by the potentially higher intensity
of direct contact between medical staff and patients in
Poland compared to the countries from which the cited
results come from. According to the Organization for
Economic Cooperation and Development (OECD), the
number of nurses per 100 hospital beds in 2021 was 5.2
in Sweden, 3.9 in Denmark and 1.95 in Italy, while in
Poland it was five times lower at 0.78 (22).

The high level of seroprevalence among Polish
healthcare workers can probably be explained by the
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je skuteczng profilaktyke pierwotng bezposrednio po
wprowadzeniu szczepien pracownikow ochrony zdro-
wia w grudniu 2020 r.

Wyniki pokazaly przebieg pandemii COVID-19
w kilku grupach zawodowych pracownikéw medycz-
nych, tj.: lekarzy, pielegniarek, poloznych, ratowni-
kow medycznych, a takze stomatologoéw. Jednak ba-
dania dotyczace farmaceutow w tym czasie nie byly
publikowane, pomimo obecno$ci tej grupy zawo-
dowej na pierwszej linii, w bezposrednim kontakcie
z pacjentami zakazonymi SARS-CoV-2. Najnizszy
wskaznik seroprewalencji wynoszacy 6,2%, zaobser-
wowany w badaniu stomatologéw i personelu stomato-
logicznego, ktory byt prawdopodobnie bezposrednim
skutkiem specyfiki zawodu stomatologéw w badanym
czasie w Polsce, gdzie trwajaca kilka miesigcy bloka-
da i $cista izolacja (tzw. lockdown), w pierwszej fali
pandemii COVID-19, znacznie ograniczyta dostep
do opieki stomatologicznej — lekarze nie przyjmowali
pacjentow, nie pracowali z nimi w trybie pracy nor-
malnej (15). Prezentowane doswiadczenia z Polski sa
zgodne z doniesieniami innych autordéw; ogdlna sza-
cowana skumulowana prewalencja COVID-19 wsrod
stomatologow przed szczepieniami wyniosta na catym
swiecie 9,3% (33).

Seroprewalencja ws$réd personelu medyczne-
go w szpitalach odnotowana w badaniach (mediana
32,9%) byta kilkakrotnie wyzsza niz w innych kra-
jach: w Szwecji w maju 2020 r. wyniosta 19,1% (34),
we Wloszech w czerwcu 2020 r. — 17,11% (35); 31,6%
w Anglii w czerwcu 2020 r. (36), 5,0% we Francji we
wrzesniu 2020 r. (37) i 6,0% w Danii w pazdzierni-
ku 2020 r. (38) lub 27% w USA (Nowy Jork) w maju
2020 r. (39). Sytuacja ta nie byta bezposrednio zwia-
zana z poziomem zachorowan w populacji ogolnej,
poniewaz w grudniu 2020 r. (tuz przed rozpoczeciem
polskiego programu szczepien) skumulowana zapa-
dalnos¢ w Polsce wynosita 299 przypadkow na 10 000
mieszkancow — podobnie jak w Szwecji (313) czy we
Witoszech (305), podczas gdy byla znacznie wyzsza
w USA i znacznie nizsza w Danii (odpowiednio 494
i 189 przypadkow na 10 000 mieszkancow) (40).

Chociaz na podstawie uwzglednionych badan nie
mozna wprost wskaza¢ zwiagzku przyczynowego, wy-
soka seroprewalencja zaobserwowana wsrod polskie-
go personelu medycznego moze odzwierciedlaé tacz-
ny wptyw: ograniczonej dostgpnosci srodkéw ochrony
indywidualnej, niewystarczajacych szkolen z zakresu
kontroli zakazen oraz zrdznicowanego poziomu prze-
strzegania zasad kontroli zakazen i prawidtowego sto-
sowania PPE. W swoich badaniach Bansal i wsp. row-
niez odnotowali nieoptymalne przestrzeganie zasad
kontroli zakazen, a takze niewlasciwe lub niekonse-
kwentne stosowanie PPE (41). Zar6wno niewystarcza-
jace szkolenia z zakresu kontroli zakazen, jak i nie-



Barbara Zo6ttowska, Estera Jachowicz-Matczak, Wojciech Sydor, Jadwiga Wojkowska-Mach

fact that the pandemic made training very difficult, and
direct, face-to-face training was generally impossible,
this is probably why it was found that a significant
proportion of Polish healthcare workers, as much as
28% of observed in our systematic review, did not know
the recommendations WHO for hand hygiene (27). Our
systematic review indicates that 78-88% of healthcare
workers reported knowledge of infection prevention
and control (IPC) principles; however, translating this
knowledge into correct practice appeared limited. In
the study by Reszke et al., only 1.4% of Polish HCWs
reported using face masks in accordance with the 2020
World Health Organization (WHO) guidance (25).

Vaccination has proven to be an effective strategy in
combating the COVID-19 pandemic, and by reducing
the risk of severe disease and death, vaccination
has reduced the burden on healthcare systems and
contributed to the eventual control of the pandemic (13).
Due to their increased risk of exposure to COVID-19,
healthcare workers have become a priority group for
vaccination (42). The observed high vaccination rate
among Polish HCWs (85,2%), significantly higher than
in the general population — according to WHO data,
61% of total Polish population where fully vaccinated
(43) — may be related to their medical knowledge.
Unfortunately, despite the high rate of primary
vaccination at basic schedule, uptake of booster doses
was significantly lower, only 34% of Poles took first
booster dose (43).

Limitations. Most included studies demonstrated
moderate to serious risk of bias across several domains,
which limits the certainty of evidence regarding the
preparedness of Polish healthcare workers during the
early phase of the COVID-19 pandemic, particularly
in relation to exposure to SARS-CoV-2, use of PPE,
participation in [PC training, and vaccination coverage.

CONCLUSIONS

A systematic review found that the Polish healthcare
system was prepared suboptimal for the COVID-19
pandemic. Vaccination rates among HCP were high,
but gaps in IPC training and PPE availability require
urgentattention. Enhancing [PC education and ensuring
the availability of adequate PPE are critical measures
for strengthening the resilience of healthcare systems
in the face of future public health emergencies. Thus,
to improve future pandemic preparedness, systematic
IPC education and adequate PPE supply are essential.
Author contributions: BZ and JW-M conceived
the concept of the study. BZ and EJ-M contributed
to the design of the research and data analysis plan.
BZ and EJ-M contributed to the statistical analysis
and visualization of results. BZ, EJ-M and WS were
involved in data collection and analyzed the data. BZ,

wlasciwe stosowanie srodkéw ochrony indywidualnej
moga niezaleznie zwigksza¢ prawdopodobienstwo
zakazenia ws$rdd pracownikow ochrony zdrowia, ze
wzgledu na rozbiezno§¢ miedzy wiedza teoretyczna,
a praktycznym zastosowaniem.

Z drugiej strony, w pewnym stopniu tak wysoka
seroprewalencj¢ mozna wyjasni¢ potencjalnie wigk-
szg intensywnoscig bezposredniego kontaktu miedzy
personelem medycznym a pacjentami w Polsce w po-
rownaniu z krajami, z ktérych pochodza cytowane
wyniki. Wedtug Organizacji Wspotpracy Gospodar-
czej 1 Rozwoju (OECD) liczba pielggniarek na 100 t6-
zek szpitalnych w 2021 r. wynosita 5,2 w Szwecji, 3,9
w Danii i 1,95 we Wloszech, podczas gdy w Polsce
byta pigciokrotnie nizsza i wynosita 0,78 (22).

Wysoki poziom narazenia na COVID-19 wyrazo-
ny poziomem seroprewalencji mozna rowniez praw-
dopodobnie wyjasni¢ faktem, ze pandemia znacznie
utrudnita prowadzenie szkolen, a bezposrednie szko-
lenia stacjonarne byly zasadniczo niemozliwe; praw-
dopodobnie wtasnie dlatego stwierdzono, ze znacz-
na cz¢$¢ polskich pracownikow — az 28% badanych
w prezentowanym przegladzie systematycznym — nie
znata zalecen WHO dotyczacych higieny rak (27).
Nasz przeglad systematyczny wskazuje, ze 78-88%
pracownikow ochrony zdrowia zgtaszato znajomosé
zasad zapobiegania i kontroli zakazen (IPC); jednak
przetozenie tej wiedzy na prawidtowa praktyke wyda-
walo si¢ ograniczone. W badaniu przeprowadzonym
przez Reszke 1 wsp. tylko 1,4% polskich pracownikow
stuzby zdrowia zglaszato stosowanie masek ochron-
nych zgodnie z wytycznymi Swiatowej Organizacji
Zdrowia (WHO) z 2020 r. (25).

Szczepienia okazaty si¢ skuteczng strategia w wal-
ce z pandemig COVID-19, a poprzez zmniejszenie
ryzyka cigzkiego przebiegu choroby i zgonu odcia-
zyly systemy opieki zdrowotnej i przyczynity si¢ do
ostatecznego opanowania pandemii (13). Ze wzgledu
na zwickszone ryzyko narazenia na COVID-19 pra-
cownicy ochrony zdrowia stali si¢ grupa prioryteto-
wa w zakresie szczepien (42). Obserwowany wysoki
wskaznik szczepien wsrod polskich pracownikow
ochrony zdrowia (85,2%), znacznie wyzszy niz w po-
pulacji ogoélnej — wedtug danych WHO 61% calej
populacji Polski byto w petni zaszczepione (43) — co
moze by¢ zwigzane z ich wiedza medyczna. Nieste-
ty, pomimo wysokiego wskaznika szczepien podsta-
wowych w ramach standardowego schematu, odsetek
0s0b przyjmujacych dawki przypominajace byt znacz-
nie nizszy — tylko 34% Polakow przyjeto pierwsza
dawke przypominajaca (43).

Ograniczenia. W wigkszosci uwzglgdnionych ba-
dan stwierdzono umiarkowane lub powazne ryzyko
btedu systematycznego w kilku obszarach, co ogra-
nicza pewno$¢ dowoddéw dotyczacych gotowosci pol-
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ABSTRACT

Cryptosporidiosis, caused by Cryptosporidium spp., remains a significant yet underrecognized cause of
diarrhoeal disease in humans and animals in Nigeria, with implications for public health, livestock productivity,
and food safety. The parasite’s zoonotic potential, environmental resilience, and the close coexistence of people
and livestock in smallholder systems sustain transmission across rural and peri-urban communities. This
perspective synthesizes representative evidence published between 2010 and 2025 to examine the epidemiological
patterns, transmission pathways, and structural control gaps surrounding cryptosporidiosis in Nigeria’s livestock
sector. Reported prevalence frequently exceeds 20% in cattle and small ruminants in several states, with
documented contamination of milk, water bodies, and abattoir effluents, indicating multiple exposure routes.
Despite these findings, cryptosporidiosis remains absent from Nigeria’s national zoonotic priority framework,
and surveillance across veterinary, environmental, and public health sectors remains fragmented. This article
argues that sustainable control requires formal integration of cryptosporidiosis into Nigeria’s existing One
Health architecture. Key priorities include coordinated human—animal surveillance, targeted environmental
monitoring in high-risk zones, strengthening molecular diagnostic capacity, and community-based livestock
hygiene interventions. Recognizing cryptosporidiosis as a zoonotic priority would enhance food safety, protect
vulnerable populations, and strengthen national health security. By repositioning the disease within a structured
One Health framework, Nigeria can move from passive recognition of endemic transmission to proactive
prevention and risk reduction.

Keywords: Cryptosporidium, zoonosis, Nigeria, One Health, public health

INTRODUCTION

Cryptosporidiosis, caused by protozoan parasites
of the genus Cryptosporidium, remains a globally
important enteric infection affecting both humans and
animals (1). The infective oocysts are shed in feces
in an immediately infectious form and demonstrate
remarkable resistance to environmental stressors
such as disinfectants and temperature fluctuations
(2). Their low infectious dose facilitates rapid
transmission through contaminated water, food, soil,
and fomites (1,2). In humans, the disease is typically
self-limiting in immunocompetent individuals but
may become severe, chronic, and life-threatening in
young children, the elderly, and immunocompromised
populations, particularly those living with HIV/AIDS
(3,4). Globally, cryptosporidiosis has been recognized
as a leading contributor to moderate-to-severe

diarrheal disease in children under five years in low-
and middle-income countries (3,4).

Farmed animals, including cattle, sheep, goats, pigs,
and poultry, play a pivotal role in the epidemiology
of cryptosporidiosis because they frequently serve
as reservoirs of zoonotic Cryptosporidium species
while shedding large quantities of environmentally
resilient oocysts (2,5). Numerous studies have
demonstrated that livestock substantially contribute
to environmental contamination and human exposure,
particularly in settings where close human—animal
interaction is common (6,7). In Nigeria, molecular
and epidemiological investigations have identified
zoonotic species such as C. parvum and C. hominis,
alongside host-adapted taxa, underscoring the potential
for bidirectional transmission between humans and
animals (8-10). Reported prevalence rates in several
states frequently exceed 20% in cattle and small
ruminants, suggesting sustained endemicity.

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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The public health relevance of this parasite in
Nigeria is amplified by the structure of livestock
production systems. Smallholder and mixed farming
systems predominate, often characterized by limited
biosecurity, informal manure handling, shared water
sources, and close proximity between animals and
households. Practices such as handling livestock
without protective equipment, applying untreated
manure to cropland, and consuming unpasteurized
milk or untreated water further enhance zoonotic
spillover and environmental persistence of oocysts
(7,11,12). Despite growing epidemiological evidence,
there is no centralized national surveillance framework
for cryptosporidiosis in livestock, and available
data derive primarily from localized investigations.
This fragmented evidence base, coupled with weak
coordination between veterinary and public health
sectors, limits accurate assessment of disease burden
and its zoonotic implications.

Given the economic significance of Nigeria’s
livestock sector and the demonstrated zoonotic
potential of  Cryptosporidium, the continued
marginalization of cryptosporidiosis within national
zoonotic prioritization frameworks represents a critical
oversight. The consequences extend beyond veterinary
productivity losses to include preventable diarrheal
disease in vulnerable human populations. However,
this article does not seek to provide a comprehensive
or systematic review of all available evidence.
Rather, it presents a policy-oriented perspective that
synthesizes representative findings to highlight an
underrecognized zoonotic concern within Nigeria’s
livestock sector. By situating cryptosporidiosis within
a One Health framework, this commentary aims to
clarify its public health significance, identify structural
surveillance and coordination gaps, and propose
pragmatic directions for integrating the disease into
Nigeria’s evolving One Health architecture.

METHODS

This manuscript is structured as a policy-oriented
perspective and not as a systematic or quantitative
review. The literature search was undertaken to identify
representative and contextually relevant evidence on
Cryptosporidium infection in Nigerian livestock and
related environmental interfaces. Relevant English-
language studies and reports published between 2010
and October 2025 were identified through searches of
PubMed, Scopus, African Journals Online (AJOL),
and Google Scholar using combinations of the terms
“Cryptosporidium,” “cryptosporidiosis,” “Nigeria,”
“livestock,” “cattle,” “goats,” “sheep,” “poultry,”
“zoonosis,” and “waterborne.” Additional institutional
reports, postgraduate theses, and national policy
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documents were hand-searched to capture regulatory,
surveillance, and One Health framework information
relevant to the Nigerian context.

Studies were considered eligible if they reported
Cryptosporidium infection in farmed animals,
described  zoonotic  transmission  pathways,
documented environmental detection (e.g., water
bodies, abattoirs, milk), or provided policy-relevant
surveillance data within Nigeria. Rather than applying
formal systematic review protocols or quantitative
synthesis methods, the search strategy was designed
to identify illustrative and policy-informative
publications that reflect epidemiological patterns and
structural realities.

Information extracted from selected materials
included geographic location, host species, diagnostic
approaches, identified Cryptosporidium species,
reported prevalence ranges, and associated risk
factors. Findings were synthesized thematically across
four domains: epidemiology, transmission dynamics,
public health implications, and implementation
considerations within a One Health framework. Given
the perspective nature of this manuscript, emphasis
was placed on studies that illuminate national trends,
institutional gaps, and practical control challenges
rather than on exhaustive enumeration of all available
publications.

PUBLIC HEALTH THREATS OF
CRYPTOSPORIDIOSIS

Cryptosporidiosis emerging from farmed animals
poses a serious public health threat in Nigeria,
particularly because of its zoonotic potential,
environmental persistence, and the frequent close
contact between humans and livestock. People in
direct contact with animals such as farmers, herders,
and abattoir workers, are especially vulnerable,
and children under five and immunocompromised
individuals are also at heightened risk of severe
disease when exposed via contaminated water, food,
or occupational routes.

Empirical studies conducted across multiple
geopolitical zones in Nigeria underscore the
widespread nature of cryptosporidiosis in livestock
and the environment. A national meta-analysis
by Odeniran and Ademola (13) reported pooled
prevalence estimates of 26.1% in cattle, 26.0%
in goats, 16.6% in sheep, and 20.1% in pigs, with
a pooled human prevalence of 15.0%, highlighting
sustained transmission across species. In northern
Nigeria, Adamu et al. (14) documented a prevalence of
22.3% in cattle in Maiduguri using modified Ziehl—
Neelsen staining, while Maikai et al. (8) identified
zoonotic species in cattle in Kaduna State through
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molecular characterization, confirming the circulation
of potentially transmissible genotypes. More recently,
Esonu et al. (15) reported Cryptosporidium oocysts in
sedentary Fulani cattle (18.3%), sheep (13.9%), goats
(4.2%), and dogs (15.6%), in addition to detection in
bulk milk (11.7%) and water bodies (13.3%) in Kaduna
State, reinforcing evidence of environmental and
foodborne exposure pathways.

In southwestern Nigeria, Akinkuotu and Fagbemi
(16) identified coproantigens in livestock on
a university teaching farm, suggesting institutional
settings are not exempt from endemic transmission.
Molecular investigations by Falohun et al. (17)
confirmed contamination of rivers, abattoir effluents,
and water treatment facilities in Ibadan, demonstrating
environmental dissemination beyond farm boundaries.
Studies in rabbits and companion animals in southern
Nigeria further illustrate cross-species presence and
zoonotic relevance (6,7). Collectively, these findings
indicate that cryptosporidiosis is not geographically
confined but distributed across northern and southern
regions, rural pastoral systems, institutional farms,
and peri-urban environments. Taken together,
available evidence suggests that livestock prevalence
in many surveyed states commonly ranges between
15% and 30%, with environmental detection in water
bodies and dairy products further supporting ongoing
transmission at the human-animal-environment
interface. While national surveillance data remain
absent, the consistency of findings across independent
studies and regions indicates that cryptosporidiosis
represents an endemic, rather than sporadic, zoonotic
concern in Nigeria.

Occupational exposure is amplified by common
cultural practices: many rural farmers do not use gloves
or protective boots; animals are reared near living
spaces; rivers and streams contaminated by livestock
and abattoir waste are used for bathing or recreation.
Moreover, children often drink untreated water and
may ingest oocysts during play in contaminated
streams. Beyond individual health, the economic and
social damage is also substantial, because livestock
cryptosporidiosis in calves and lambs leads to growth
retardation, reduced productivity (milk/meat), and
increased mortality or morbidity, which directly affect
household incomes in agrarian communities. On the
human side, infections result in medical costs, lost
working days, and in severe cases, hospitalization. In
settings where health services are underfunded and
awareness is low, the dual impact of animal illness and
human disease can exacerbate poverty, reduce food
security, and strain public health systems. Together,
this evidence illustrates that cryptosporidiosis in
farmed animals is not merely an academic concern but
a tangible public health threat in Nigeria. It demands

stronger surveillance, targeted preventive measures
especially among high-risk occupations and young
children, and policy actions grounded in One Health
to interrupt transmission and reduce both animal and
human disease burden.

FAILURES OF CONTROL AND PREVENTION
STRATEGIES

Despite the absence of centralized national
surveillance, available studies consistently indicate
sustained endemic transmission of Cryptosporidium
across multiple geopolitical zones in Nigeria.
Moderate to high prevalence is repeatedly documented
in calves and small ruminants, particularly in systems
characterized by confinement, shared water sources,
and poor manure management. Environmental
detection of oocysts in rivers and abattoir effluents
further supports ongoing community-level exposure.
Although precise national burden estimates are
unavailable, the convergence of independent findings
suggests that cryptosporidiosis is widespread yet
underrecognized within Nigeria’s livestock—human
interface.

Control efforts have remained largely ineffective,
not because of insufficient scientific knowledge, but
due to structural and socioeconomic constraints
embedded within livestock production systems.
Smallholder and pastoral operations dominate
Nigeria’s animal agriculture, often functioning
with limited infrastructure, weak Dbiosecurity,
and minimal regulatory oversight. Routine pen
sanitation, age segregation, and safe manure disposal
are inconsistently practiced. Overcrowded, poorly
drained housing creates conditions that favor oocyst
persistence, while water scarcity limits effective
cleaning. The routine use of disinfectants with limited
efficacy against Cryptosporidium further compounds
the problem. Even institutional farms have reported
infection rates as high as 35.7% (16), underscoring
the resilience of environmental transmission despite
organized management.

Manure  management  practices  amplify
transmission risks. Untreated manure is frequently
stockpiled near animal housing or applied directly to
fields, particularly during the rainy season when runoff
facilitates contamination of streams and shallow
wells. Co-rearing multiple species within confined
spaces promotes cross-species transmission, while
communal grazing and shared surface water sources
in pastoral systems enable herd-wide dissemination.
These practices are often economically driven and
culturally embedded, making rapid behavioral
change unlikely without structural support. Water
and sanitation limitations extend exposure beyond

273



Hidden parasite, visible impact: the public health burden of cryptosporidiosis in Nigeria’s livestock sector

farms, as municipal treatment systems rarely achieve
filtration levels sufficient to remove oocysts, and
rural communities largely depend on untreated
rivers, wells, and boreholes. The detection of
Cryptosporidium in abattoir effluents and urban
waterways (17) illustrates how environmental
contamination transcends agricultural settings.
Aging infrastructure, inconsistent electricity supply,
and poor maintenance further undermine effective
water purification.

Occupational exposure remains high among
farmers, herders, and abattoir workers, who frequently
handle animals and fecal material without protective
equipment. Zoonotic risk education, where provided,
is rarely sustained. Therapeutic options are limited;
nitazoxanide offers modest benefit and is less effective
in immuno-compromised individuals (2,18). In the
absence of vaccines or highly effective treatment,
prevention depends largely on sanitation and
behavior, both constrained by poverty, infrastructure
deficits, and weak enforcement of veterinary public
health standards. Taken together, these failures
reveal that cryptosporidiosis in Nigeria is not simply
a biomedical problem, but a systems-level challenge
situated at the intersection of livestock production,
environmental management, and human health
governance. Fragmented interventions targeting only
one sector, whether veterinary treatment, hygiene
campaigns, or water improvement, are unlikely
to produce sustained impact. The persistence of
transmission across farms, water systems, and
communities underscores the need for an integrated,
multisectoral response. It is within this context that
a structured One Health framework becomes not
optional, but essential.

ONE HEALTH TO THE RESCUE: WHY IT
SHOULD BE ADOPTED IN THE CONTROL OF
CRYPTOSPORIDIOSIS IN NIGERIA

The persistent burden of cryptosporidiosis in
Nigeria illustrates the limitations of fragmented,
sector-specific responses to zoonotic disease. The
parasite’s transmission cycle spans humans, livestock,
and the environment, rendering isolated veterinary or
clinical interventions insufficient (2). In rural and peri-
urban Nigeria, where livestock share water sources,
grazing fields, and in many cases domestic spaces
with humans, transmission is sustained through
occupational exposure, environmental contamination,
and inadequate sanitation. A coordinated One Health
approach, integrating veterinary services, public health
institutions, and environmental management systems,
therefore represents not simply an ideal framework but
a structural necessity (19,20).
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LEGAL AND INSTITUTIONAL
FOUNDATIONS

Nigeria already possesses a formal legal and
strategic architecture capable of supporting a One
Health response. The Nigeria Centre for Disease
Control (NCDC) Act of 2018 legally mandates
coordinated surveillance and response for infectious
diseases affecting public health. Complementing this
mandate, the National One Health Strategic Plan
(2023-2027), jointly implemented by the NCDC,
the Federal Ministry of Agriculture and Rural
Development (FMARD), and the Federal Ministry of
Environment (FME), provides an institutional platform
for multisectoral collaboration in managing zoonotic
threats. This framework has been operationalized
in response to Lassa fever, anthrax, rabies, and
avian influenza outbreaks, demonstrating functional
coordination across surveillance, laboratory networks,
and risk communication systems.

Under this structure, the NCDC oversees human
disease surveillance and epidemic intelligence;
FMARD supervises veterinary public health,
livestock health monitoring, and abattoir regulation;
and FME is responsible for environmental sanitation,
water safety oversight, and ecological risk assessment.
Academic institutions and state-level ministries
serve as technical and operational partners. However,
cryptosporidiosis is not currently prioritized within
this coordinated framework, limiting formal reporting
channels, resource allocation, and policy visibility.
Integrating cryptosporidiosis into the National One
Health Strategic Plan would therefore not require
creating new institutions but rather expanding the
scope of existing legal instruments to encompass an
overlooked zoonotic pathogen.

GAP ANALYSIS: STRUCTURAL
CONSTRAINTS TO IMPLEMENTATION

Despite the presence of an enabling framework,
several systemic gaps undermine effective control.
First, surveillance systems for human and animal
health operate largely in parallel, with minimal data
integration. Cryptosporidiosisisnotroutinely reported
in livestock health databases, and diagnostic testing
in hospitals is often limited to microscopy without
molecular confirmation. Second, environmental
monitoring for protozoan contamination in surface
water and abattoir discharge remains sporadic. Third,
laboratory capacity for species-level identification
is concentrated in a small number of research
institutions, limiting national epidemiological clarity.
Finally, behavioural and socioeconomic realities,
including informal livestock systems, limited access
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to clean water, and financial constraints — reduce
compliance with biosecurity recommendations.
These gaps are not purely technical; they are
institutional and structural. Addressing them requires
policy inclusion, resource prioritization, and adaptive
implementation strategies sensitive to Nigeria’s
livestock production realities.

PILLARS OF IMPLEMENTATION:
FEASIBILITY, OPPORTUNITIES,
AND CONSTRAINTS

A livestock-centered One Health strategy for
cryptosporidiosis would rest on four interconnected
pillars:  integrated surveillance, environmental
monitoring, community-level behavioural adaptation,
and laboratory strengthening. Integrated surveillance
could be operationalized by incorporating
cryptosporidiosis testing into existing NCDC epidemic
intelligence systems and FMARD veterinary reporting
channels. The advantage of this approach lies in
leveraging established infrastructure and avoiding
parallel systems. However, constraints include limited
diagnostic kits, competing health priorities, and the
need for staff training. Environmental monitoring
represents a second pillar. Routine testing of surface
water near grazing zones and abattoirs, coupled with
promotion of safe manure composting practices,
would directly target environmental reservoirs. This
approach aligns with WHO guidance on integrated
zoonotic surveillance (20). The principal benefit
is early detection of contamination hotspots, yet
feasibility may be challenged by laboratory costs and
enforcement limitations in informal rural settings.

Community engagement constitutes a third pillar.
Embedding One Health education within agricultural
extension services and livestock cooperatives offers
a culturally grounded pathway for behavioural change.
Training programs emphasizing protective footwear,
safebirthing practices, manure handling, and avoidance
of untreated water consumption can reduce exposure
risk. The strength of this strategy lies in sustainability
and local ownership. Its limitation is reliance on
consistent follow-up and resource availability for
extension workers. Finally, strengthening molecular
diagnostic capacity in state veterinary laboratories and
teaching hospitals would improve species identification
and clarify zoonotic transmission pathways. Although
resource-intensive, this investment would support
not only cryptosporidiosis surveillance but broader
emerging pathogen detection, thereby offering cross-
cutting benefits.

ROADMAP FOR PROGRESSIVE
INTEGRATION

From a policy perspective, implementation may
proceed in phased stages. In the short term, inclusion of
cryptosporidiosis in Nigeria’s zoonotic priority list and
incorporation into existing reporting templates would
establish formal recognition. In the medium term, pilot
integrated surveillance programs in high-prevalence
states, particularly in regions with documented
livestock and environmental detection, could generate
operational models. In the long term, national data
integration platforms linking human, veterinary, and
environmental laboratories would enable predictive
risk mapping and targeted interventions.

This phased approach balances ambition with
feasibility, recognizing fiscal constraints while
building incrementally upon existing infrastructure.

STRATEGIC SIGNIFICANCE

Embedding cryptosporidiosis within Nigeria’s
One Health framework is not merely an academic
proposition; it is an economically rational and
institutionally feasible step. The country’s experience
with coordinated responses to other zoonoses
demonstrates that multisectoral action is operationally
achievable when political will and prioritization
align. By expanding the scope of existing legal and
institutional mechanisms to include cryptosporidiosis,
Nigeria can move from reactive case management to
proactive environmental and occupational prevention.
Ultimately, a structured One Health integration would
enhance livestock productivity, protect vulnerable
human populations, and strengthen national health
security. Recognizing cryptosporidiosis within formal
surveillance and policy frameworks would transform
it from a neglected farm-associated infection into
a managed zoonotic priority within Nigeria’s broader
public health agenda (19,20).

CONCLUSION

Cryptosporidiosis represents an underrecognized
but measurable zoonotic threat within Nigeria’s
livestock production systems. Evidence from multiple
regions demonstrates sustained infection in cattle and
small ruminants, environmental contamination of
water bodies, and plausible occupational and foodborne
exposure pathways. Yet the disease remains absent
from Nigeria’s formal zoonotic priority list and is not
systematically integrated into national surveillance
platforms.
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A practical and achievable first step is the formal
inclusion of cryptosporidiosis within the National One
Health Strategic Plan (2023-2027), thereby enabling
coordinated reporting between the Nigeria Centre for
Disease Control, the Federal Ministry of Agriculture
and Rural Development, and the Federal Ministry of
Environment. Integrating routine livestock screening
in high-prevalence states, piloting environmental
monitoring around abattoirs and grazing zones, and
incorporating cryptosporidiosisinto existing veterinary
extension programs would provide immediate and
measurable progress. Strengthening molecular
diagnostic capacity in selected state laboratories
would further clarify zoonotic transmission dynamics
and inform targeted interventions.

Experiences from other African settings
demonstrate that integrated surveillance for
zoonotic enteric pathogens within One Health
platforms improves early detection and intersectoral
coordination. Countries such as Ghana and Ethiopia
have increasingly embedded =zoonotic disease
monitoring within collaborative veterinary-public
health frameworks, illustrating the feasibility
of structured multisectoral action in resource-
constrained environments. Nigeria’s existing One
Health architecture is comparably positioned to
implement similar integration for cryptosporidiosis
without the need to establish new institutional
systems.

Ultimately, sustainable control will depend less on
isolated clinical treatment and more on coordinated
surveillance, environmental risk reduction, and
context-sensitive livestock management practices.
Recognizing cryptosporidiosis as a formal zoonotic
priority would transform it from a neglected farm-
associated infection into a managed public health
concern aligned with Nigeria’s broader goals of food
security, rural livelihood protection, and national
health security.
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ABSTRACT

BACKGROUND. Oral health is crucial for overall well-being, yet certain marginalized populations often face
significant barriers to accessing adequate oral healthcare. This study aims to assess oral health status, oral
health-related quality of life, oral hygiene practices, and tobacco use among sex workers in the Belagavi district
of Karnataka.

OBJECTIVE. To assess oral health status, oral hygiene practices, tobacco use, and OHRQoL among female
sex workers in Belagavi district, India.

MATERIAL AND METHODS. A cross-sectional survey was conducted among female sex workers from
May to July 2023 in compliance with STROBE guidelines. Data were collected through clinical examinations
using the WHO Oral Health Assessment Form (2013), the Oral Health Impact Profile (OHIP-14), and a tobacco
use assessment questionnaire. The total sample size of 525 was achieved. Statistical analysis was performed
using descriptive statistics, the Kruskal-Wallis test, and Spearman’s correlation.

RESULTS. The study revealed a high prevalence of untreated dental caries (75.1%), missing teeth (38.9%), and
a low rate of fillings (2.1%). Significant correlations were found between oral hygiene practices and dental caries.
The prevalence of tobacco use among sex workers was low. The results showed a positive perception towards
oral health-related quality of life.

CONCLUSIONS. This study revealed a considerable burden of untreated oral diseases among female sex
workers in Belagavi district, despite a relatively minimal perceived impact on oral health-related quality of life.

Keywords: oral hygiene, oral health-related quality of life, oral health, sex workers

INTRODUCTION

Oral diseases are a major global public health
concern due to their high prevalence and substantial
impact on individuals, communities, and health care
system. More than 3.5 billion people worldwide
are affected by chronic and progressive oral
conditions (1).

Oral diseases, which are mostly preventable,
cause “pain, discomfort, deformity, and even death”,
impacting people at all stages of life. Oral disorders,
including dental caries, periodontal disease, tooth
loss, oral cavity cancer, oral diseases connected to
HIV/AIDS, and orodental trauma, are significant
global public health issues. According to the findings
of the study conducted by Nursyamsi et al. in 2023,
the average Decayed Missing Filled Teeth (DMF-T)
index among commercial sex worker in Makassar
City was found to be 7.76, which falls under the

“high caries” group based on the WHO assessment
indicators (2).

The significance of oral health extends to a wide
range of demographics, as it is a crucial element of
overall well-being (3). This is particularly true for
those with lower socioeconomic status because oral
illnesses are more likely to be more common among
them. This association holds for all stages of life, from
early childhood to old age (4). Another group that
requires special attention is the sex workers, who also
confront specific health problems as a result of their
marginalization (5). Global studies paint a concerning
picture, highlighting the high prevalence of oral
diseases among sex workers (6).

Among many other challenges, the daily lives of
women employed in the sex industry include social,
psychological, physical, and financial obstacles. Many
are forced into the field due to economic necessity or
the inability to make a living in any other way (7).

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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Furthermore, due to the societal shame attached to
their line of work, they experience mental distress
and ultimately succumb to various addictions (8).
According to an estimates given by Witte et al. in
the study conducted among sex workers in Mongolia,
57% of males and 11% of women between the ages of
15 and 49 smoke. This increases the risk of diseases
and mortality, with women in sex industries being
particularly vulnerable (9).

According to a 2018 study by Muralidharan et al.,
a number of risk factors, including nutrition, poor
oral hygiene maintenance, and drug addiction, have
a negative impact on oral health (6).

A study conducted by Ankola et al. in the year 2020
concluded that sex workers in the Belagavi district have
a significant burden of oral health problems, including
dental caries and periodontal disease (10).

The detrimental effects of tobacco use on oral
health are well-established, and sex workers are
disproportionately affected by this risk factor.
According to a study conducted on female sex workers
in the city of Botucatu, Brazil, when it comes to
smoking, sex workers smoke more than the overall
population, with estimates ranging from 50% to 80%
among female sex workers (11). This increased tobacco
use significantly elevates their risk of developing oral
cancer, periodontal disease, and other oral health
problems. Furthermore, the challenging living and
working conditions faced by sex workers often lead
to poor oral hygiene practices. Limited availability
of dental treatment, financial constraints, and the
stigma associated with their profession can contribute
to inadequate brushing, flossing, and other essential
oral hygiene routines. These factors collectively create
a perfect storm for compromised oral health among
sex workers, highlighting the urgent need for targeted
interventions and awareness programs.

Despite all the above, the focus of prevention
programs among sex workers has traditionally been
on STIs (sexually transmitted illnesses) and HIV, with
little mention made of oral health (4,7,9). In addition
they often face barriers to accessing healthcare,
including oral health services, leading to unmet dental
needs and poor oral health outcomes.

Although previous studies conducted in the
Belagavi district (10) have documented clinical oral
health findings among female sex workers, there
remains limited evidence examining how oral health
conditions influence daily functioning, psychological
well-being, and overall quality of life among this
socially and economically vulnerable population.
Therefore, the present study aimed to assess oral
health status, oral hygiene practices, tobacco use, and
oral health-related quality of life among female sex
workers in Belagavi district, India.

MATERIALS AND METHODS

Study design and study setting. This study
followed STROBE guidelines and employed an
observational, cross-sectional study design. To assess
oral health status, oral health-related quality of life
(OHRQoL), oral hygiene practices, and use of tobacco
among sex workers in Belagavi district, Karnataka.

The study was conducted from May to July
2023. The purpose of the study was explained to the
participants, and their informed consent was acquired.

Inclusion criteria.

— Female sex workers aged 18 years and above

— Residents of the selected taluks of Belagavi district

— Currently living in areas of the selected taluks

— Identification was based entirely on voluntary self-
declaration by the participants

— Regarding gender identity, the study strictly
included female sex workers

— Willing to provide written informed consent for
participation in the study.

Exclusion criteria.

— Participants who were medically compromised or
unable to undergo oral examination

— Participants not willing to provide informed
consent.

Sampling technique. Participants were recruited
using non-probability convenience sampling during
comprehensive health screening camps conducted
in three selected taluks of Belagavi district. The
camps were organized in collaboration with local
Community-Based Organizations (CBOs), and oral
health assessment was included as a component of the
overall health screening.

Pilot study. To find any design faults, such as word
ambiguity, trouble comprehending the questions, and
other questionnaire-related concerns, pilot research
with 10 female sex workers was conducted.

Questionnaire development. English
questionnaires were used to assess oral hygiene
practices and tobacco practices to determine oral
habits. A face-to-face interview was conducted to
record the findings. Cronbach’s o was used to evaluate
the questionnaire’s reliability, which was 0.85.
Face validity (84%) and content validity ratio (0.78)
were used to evaluate the questionnaire’s validity.
A viable questionnaire was created by further refining
the questionnaire based on the pre-test feedback,
specifically targeting the study objectives.

Sample size. The formula for precision calculation,
n=7’p.q/d>where, Z=1.96,p=0.62, q = 1-p=0.38, d=7%
(0.07) (1.96%. 0.62.0.38/ 0.0049 = 184.7 ~ 185). Thus,
a minimum target of 185 participants was established
as the baseline requirement for statistical significance.
Because convenience sampling can inherently be
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vulnerable to selection bias, the institutional health
camps aggressively maximized recruitment efforts
to capture as large a cross-section of the resident
population as possible. This resulted in a final sample
of 525 participants. The prevalence was taken from
a survey by Nouaman et al. in 2018 (12).

Questionnaire details. WHO Oral Health
Proforma 2013 was used to record the dentition and
periodontal status of the population (13). It provides
a standardized framework for epidemiological
surveillance of dentition and periodontal status.
Dentition status is evaluated by recording specific
clinical conditions (such as sound, decayed, filled, or
missing) for each tooth space. Cumulative dental caries
experience in permanent teeth is quantified using the
Decayed, Missing, and Filled Teeth (DMFT) index.
The Oral Health Impact Profile is a pre-validated
questionnaire used to assess the (OHRQoL) among
adults (14). It consists of 14 closed-ended questions on
a five-point Likert scale designed to assess oral health
quality in seven different domains. namely, “functional
limitation, physical pain, psychological discomfort,
physical disability, psychological disability, social
disability, and handicap”. There are two questions in
each domain. The five-point Likert scale was used
for rating patients’ responses. The answers were
coded with the numbers 0 (never), 1 (hardly ever), 2
(occasionally), 3 (fairly often), and 4 (very often/every
day).

For each participant, an overall cumulative OHIP-
14 score was calculated by taking the direct summation
of all 14 individual item scores. This was also verified
to be valid for the Indian context.

To quantitatively evaluate the oral hygiene practices
of'the study participants, a composite practice score was
calculated based on six primary survey items related
to cleaning methods and frequencies. Table 4 provides
the specifics. A similar questionnaire consisting of
various forms of tobacco and the frequency of their
use was administered to record tobacco use among
this population.

Examination. Data was collected in the form
of a clinical examination for the WHO oral health
proforma 2013. Disposable instruments were used to
conduct a Type III examination to assess the dentition
status and periodontal status of the participants.
The clinical examination was done by 5 different
examiners. Utmost care was taken for the maintenance
of asepsis to avoid cross-contamination during clinical
examination. All precautions were taken to maintain
asepsis and prevent cross-contamination during the
clinical examination. Data collection for OHIP-14, oral
hygiene practices, and tobacco habits was done in the
form of an interview by the principal investigator. All
the participants present on the day of the examination
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and who were willing to give consent were included in
the study.

Training and calibration. Training and calibration
of examiners were done in the Department of Public
Health Dentistry to record the WHO oral proforma
2013. The inter-examiner and intra-examiner reliability
was evaluated utilizing Kappa statistics and was found
to be 0.86 and 0.87, respectively, for the WHO Oral
Health Proforma 2013.

Statistical analysis. Collected data were entered in
MS Excel and analyzed using IBMSPSS® Statistics
Version 21 (USA: IBM Corp.). For the frequency
distribution and population percentage, descriptive
statistics were used. For each test, the cutoff value for
statistical significance was established at p < 0.05. The
data was found to follow a non-normal distribution
when put under the test, viz. Shapiro-Wilk. Hence,
to check the difference between the three groups,
the Kruskal-Wallis test was used. The relationship
between the overall score for oral hygiene practices
and the total score for the DMFT (Decayed, Missing,
and Filled Treatment) index was examined using
Spearman correlation.

Ethical clearance and informed consent. The
institutional review board accorded ethical approval
for this study (Ref. No: 98).

RESULTS

A total of 525 responses were obtained from the sex
workers, all of whom were females with a mean age
of 38.2 years. A total of 525 responses were obtained
from the sex workers, all of whom were female sex
worker with a mean age of 38.2 years. The geographic
distribution of the 525 participants across the surveyed
areas of Belagavi district was as follows: Taluka-1
with 224 participants, followed by Taluka-2 with 141
participants, and Taluka-3 with 160 participants.

Oral Health-Related Quality of Life (OHIP-14).
The distribution of responses for OHIP scores among
sex workers is represented in Table 1. The mean OHIP
score was found to be 17.58. The majority of participants
reported minimal impact of oral health problems on
their quality of life across all seven domains assessed
by OHIP-14. Specifically, 75.4% of participants
reported never having trouble pronouncing words
due to oral problems, while 74.0% never experienced
worsening of taste. Regarding physical pain, 66.2%
never experienced painful aching in the mouth, though
17.6% reported this problem very often. For functional
limitations, 67.6% never found it uncomfortable to eat
foods due to dental problems.

In the psychological discomfort domain, 67.6%
never felt self-conscious because of their teeth or
mouth, while 23.7% reported feeling tense hardly
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Table 1. Distribution of responses for OHIP score among sex workers

. . . . Response n (%)
List of Questions on OHIP-14 Questionnaire - -
Never Hardly Ever | Occasionally | Fairly Often | Very Often
Have you had trouble pronouncing any words
because of problems with your teeth or 395(75.4) 6(1.1) 106(20.2) 1(0.2) 1(0.2)
mouth?
Have you felt that your sense of taste has
worsened because of problems with your 388(74) 9(1.7) 108(20.6) 4(0.8) 0
teeth or mouth
Have you had painful aching in your mouth 347(66.2) 112.1) 29(5.5) 30(5.7) 92(17.6)
Have you found it uncomfortable to eat any
foods because of problems with your teeth or | 354(67.6) 9(1.7) 121(23.1) 23(4.4) 1(0.2)
mouth
Have you been self-conscious because of
your teeth or mouth 354(67.6) 116(22.1) 22(4.2) 15(2.9) 1(0.2)
Have you felt tense because of problems with
your teeth or mouth 363(69.3) 124(23.7) 16(3.1) 4(0.8) 1(0.2)
Has your diet been unsatisfactory because of
problems with your teeth of mouth 366(69.8) 127(24.2) 10(1.9) 4(0.8) 1(0.2)
Have you had to interrupt meals because of
problems with your teeth or mouth 467(89.1) 2548 7a.3) 8(1.3) 102)
Have you found it difficult to relax because of
problems with your teeth or mouth 434024 13@:5) 8(1.5) 204 102)
Have you been a bit embarrassed because of
problems with your teeth or mouth 486(2.7) 14@7) > 102) 102)
Have you been a bit irritable with other
people because of problems with your teeth 485(92.6) 16(3.1) 3(0.6) 3(0.6) 1(0.2)
or mouth
Have you had difficulty doing your usual jobs
because of problems with your teeth or 476(90.8) 25(4.8) 5(1) 1(0.2) 1(0.2)
mouth
Have you felt that life in general was less 0
satisfying because of problems with your 497(94.8) 9(1.7) 1(0.2) 1(0.2)
teeth or mouth
Have you been unable to function because of 0 0
problems with your teeth or mouth 49704.8) 10019 102)

ever. Regarding physical disability, 69.8% never
had an unsatisfactory diet due to oral problems, and
89.1% never had to interrupt meals. For psychological
disability, 92.4% never found it difficult to relax, and
92.6% never felt irritable with others due to oral health
issues. In terms of social disability, 92.7% never felt
embarrassed, and 90.8% never had difficulty doing
their usual jobs. Finally, in the handicap domain, 94.8%
never felt that life was less satisfying, and 94.8% never
felt unable to function due to oral problems.

Dental caries and DMFT status. The distribution
of DMFT and OHIP scores across different age groups
is presented in Table 2. The DMFT score showed
significant variation across age groups: participants
aged less than 25 years had a mean DMFT of 2.4542.3,
those aged 25-45 years had 3.65+3.1, and participants

over 45 years had 6.53+6.3. The difference in DMFT
scores among the three age groups was found to be
statistically significant using the Kruskal-Wallis test
(p<0.001).The overall meant DMFT 4.35.

The study population was distributed across
three distinct age brackets: the younger age group of
<25years (n = 51; 10%), the middle age group of 25-45
years (n = 324; 62%), and the older age group of >45
years (n = 150; 29%)).

The DMFT score showed a clear increasing trend
with age, with the highest mean DMFT observed in
participants aged >45 years (6.53£6.3), compared to
younger age groups.

Similarly, the OHIP score was also found to differ
across all three age groups with statistical significance
(p=0.032). The mean OHIP scores were 17.61+9.1 for
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Table 2. Distribution of DMFT (Decayed, Missing, and Filled Teeth) and Oral Health Impact

Age group
F value p-value
<25 25-45 >45
DMF 245423 3.65+3.1 6.53+6.3 38.63% <0.001*
OHI 17.61+9.1 17.23+6.9 18.35+7.2 6.86° 0.032*

Profile (OHIP) scores among the study population

p<0.05 *statistically significant, Sstatistical test used Kruskal Wallis

the <25 age group, 17.234+6.9 for the 25-45 age group,
and 18.35+7.2 for the >45 age group.

OHIP scores showed statistically significant
variation across age groups (p=0.032), suggesting
differences in perceived oral health impact with age.

Oral hygiene practices. The distribution of
responses for oral hygiene practices among sex workers
isrepresented in Table 3. Regarding the method of teeth
cleaning, the vast majority (93.9%) used a toothbrush,
while 4.2% used their finger and 1.9% used a datum
— it is a traditional, organic toothbrush made from the
fresh twig or root of a tree usually the Neem tree. In
terms of frequency, 75.4% cleaned their teeth once
daily, 24.4% twice daily, and only 0.2% cleaned after
every meal. The timing of cleaning showed that 90.3%
cleaned in the morning only, 7.2% in both morning
and night, and 2.5% at night only.

For cleaning agents, 417 (79.4%) used toothpaste,
90 (17.1%) used tooth powder, and 18 (3.4%) used
other agents. Regarding the type of toothpaste or
powder, 364 (69.3%) used fluoridated products, 159
(30.3%) used non-fluoridated products, and 2 (0.4%)
used herbal products. The toothbrush replacement
frequency showed good practices, with 442 (84.2%)
replacing their toothbrush every 1-3 months and 83
(15.8%) every 4-6 months.

Periodontal status. The prevalence of periodontal
conditions among the study participants is shown
in Figure 1. Bleeding on probing was observed in
52.2% of participants, indicating widespread gingival
inflammation. Periodontal pockets measuring 4-5mm
were found in 20.9% of participants, while deeper
pockets exceeding 6mm were present in 6.1% of
participants, suggesting varying degrees of periodontal
disease severity.

Correlation analysis. The relationship between the
DMFT score, OHIP score, and oral hygiene practice
score was examined using Spearman correlation
(Table 4). A weak negative correlation was found
between oral hygiene practices and DMFT score (r =
-0.106, p = 0.015), which was statistically significant.
This indicates that participants with better oral hygiene
practices tended to have lower caries experience. The
correlation between oral hygiene practices and OHIP
score was also negative (r =-0.217) but not statistically
significant (p = 0.12).
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Tobacco use patterns. Various forms of tobacco use
among sex workers are presented in Figure 2. Cigarette
smoking was reported by 0.1% of participants, and
bidi smoking was also reported by 0.1%. Pan (quid)
use was observed in 0.2% of participants. The most
common forms of tobacco use were smokeless tobacco
products: chewing tobacco (Ghutaka) was used by
4.1% of participants, and Mishri was used by 4.2% of
participants.

Table 3. Distribution of responses for oral hygiene practices
among sex workers

Questions Options Response n (%)
How d Brush 493(93.9)
clea(r)lv:loSr}j[(enelth Finger 22(4.2)
Datun 10(1.9)
How often do Once 396(75.4)
you clean your Twice 128(24.4)
teeth After every meal 1(0.2)
Morning only 474(90.3)
When do you Night only 13(2.5)
clean your teeth Morn’ing and 38(72)
night
What agent do Toothpaste 417(79.4)
you use to clean Tooth powder 90(17.1)
your teeth Other 18(3.4)
Name of your Fluoridated 364(69.3)
toothpaste/ Non fluoridated 159(30.3)
powder Herbal 2(0.4)
How often do 1-3 months 442(84.2)
yoz)f)?sg e o | 4-6 months 83(15.8)

all the values are presented in the form of frequency and

percentage

Table 4. Correlation between DMF Score, OHIP score, and

oral hygiene practice

r p-value
) DMFT -.106" 0.015™
Practice "
OHIP =217 0.12

“statistical test used Spearman correlation, “statistically

significant
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Figure 1. Prevalence of periodontal conditions among the study participants
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Figure 2. Various forms of tobacco use among sex workers

DISCUSSION

This study sheds light on the oral health of Indian
sex workers, a community that is marginalized and
frequently has particular challenges in obtaining
treatment.

The results demonstrate that oral health conditions
are prevalent among sex workers which are consistent
with research done in a variety of geographical
contexts. A qualitative search by Schneider et
al. encompassing 22 studies worldwide reported
consistently higher DMFT scores and poorer oral
health self-perceptions in this population compared to
the general public. While some individuals reported
practicing good dental hygiene, the study discovered
that adverse practices like drinking alcohol and
smoking, which are associated with impaired oral

health, were more widespread. Some women reported
good oral health despite clinical examinations
revealing issues. This finding suggests that clinically
assessed oral disease burden and self-perceived oral
health may not always correspond. Despite having
relatively high DMFT scores, many participants
reported good OHRQoL (15). Similarly, research
from Kenya conducted by Hoodhoy et al. documented
limited access to preventive and restorative care due
to financial constraints, scheduling difficulties, and
fear of discrimination within healthcare settings (16).
These findings resonate with the experiences of other
marginalized groups, such as older adults. Both sex
workers and older adults often face social isolation and
challenges in accessing essential resources (17,18).

A cross-sectional study in Pune, South India,
reported a concerning prevalence of dental caries 5.05
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(#4.81) and a lack of regular dental visits among sex
workers (6). Moreover, a study in Belagavi district,
South India, found a mean DMFT score of 3.15 and
a significant prevalence of periodontal problems (37%)
among sex workers, further emphasizing the burden
of neglected oral health needs (10). These findings are
comparable to those of the present study, which reported
a mean DMFT score of 4.35. However, a significantly
higher DMFT score was observed among women aged
over 45 years, and periodontal problems were more
prevalent. This difference may be attributed to the
older age profile of participants in the present study, as
dental caries experience and periodontal destruction
tend to accumulate over time, resulting in higher
DMFT scores and greater periodontal morbidity.

The majority of participants (75.4%) brushed once
daily, whereas only 24.4% reported brushing twice
daily. This proportion is considerably lower than the
43% reported by Ankola et al. (2010) in a Belagavi
population, indicating less favorable oral hygiene
practices among sex workers and highlighting the
need for targeted oral health promotion interventions
in this group.

This study also investigated the OHRQoL (OHIP-
14), suggesting that oral health problems have
a minimal impact on most participants’ overall quality
of life. Notably, over 74% of respondents reported
“never” or “hardly ever” experiencing issues in most
OHIP-14 domains, including taste, pronunciation,
and self-consciousness. The highest prevalence of
problems was reported for interrupting meals (1.5%)
and difficulty doing daily activities (1.0%). This aligns
with existing literature on the impact of oral health on
functional limitations among various other population
groups (3).

One of the important domains assessed in OHIP-14
is Psychological Discomfort. A moderate prevalence
was observed for feeling tense (23.7%) and irritable
(3.1%) due to oral health issues. While this prevalence
is lower than the prevalence of functional limitations,
these findings suggest that oral health concerns can
contribute to psychological distress among sex workers.
Painful teeth were a concern for 17.6% of participants.
This is a significant finding, considering pain can
significantly impact OHRQoL and overall QoL. This
aligns with the study’s earlier findings regarding
the prevalence of DMFT. Few participants reported
problems in the most severe OHIP-14 domain, which
is disability due to oral health problems. This aligns
with the overall minimal impact on QoL observed in
this study.

The prevalence of tobacco reported in this study is
significantly lower than in the other studies present in
the literature. Given that the method of evaluating the
tobacco was interview-based and that there is a strong
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stigma attached to tobacco use among women, this
could be the result of reporting bias on the part of the
participants. These studies collectively highlight the
complex interplay of factors contributing to oral health
disparities among sex workers (19,20).

Jain et al. reported a substantial burden of oral
disease among marginalized populations, including
female sex workers, with more than 70% of
assessed teeth exhibiting carious lesions and several
participants presenting with periodontal and oral
mucosal conditions (21). Compared to the current
study on female sex workers, high rates of untreated
dental caries and missing teeth indicate significant
unmet oral health needs, alongside a low rate of filled
teeth , suggesting a substantial oral health burden.
Both studies also mention various forms of tobacco
use among sex workers, highlighting the need for
comprehensive oral health promotion strategies
addressing substance abuse (21).

These findings have important implications for
policymakers, non-governmental organizations, and
public health professionals involved in the welfare of
female sex workers. The substantial burden of untreated
oral diseases identified in this study highlights the need
to integrate oral health services into existing outreach
programs for female sex workers, which currently
focus primarily on STI and HIV prevention.

Additionally, the assessment of oral health-related
quality of life provides insight into how oral conditions
affect daily functioning and well-being, thereby
emphasizing the importance of patient-centered
approaches in planning interventions. The findings
may assist in designing targeted, evidence-based oral
health promotion strategies aimed at improving both
oral health outcomes and overall quality of life among
female sex workers.

Strengths of this study include the relatively large
sample size and focus on a marginalized population
often neglected in oral health research. However,
limitations include the inherent subjectivity of self-
reported data and the cross-sectional design, which
precludes establishing causal relationships. Due to
the use of a non-probability sampling and the hidden
nature of the study population, may have introduced
selection bias, thereby limiting the generalizability of
the findings. Future research efforts should explore
these limitations by getting deeper insights into the
lived experiences and perspectives of sex workers
regarding their oral health needs, barriers to care, and
facilitators to behavior change.

CONCLUSION

This study revealed a considerable burden of
untreated oral diseases among female sex workers in
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Belagavi district, despite relatively minimal perceived
impact on oral health-related quality of life. The
findings highlight the need for targeted oral health
promotion, preventive care, tobacco cessation support,
and integration of oral healthcare services into existing
outreach programs for this vulnerable population.
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ABSTRACT

BACKGROUND. Tobacco is still the foremost preventable factor that contributes to both morbidity and
mortality rates globally and is strongly linked to oral disorders such as periodontitis, gum inflammation, poor
oral hygiene practices and oral mucosal lesions. The advent of digital approaches like artificial intelligence for
smoking cessation can enhance the quitting process due to its customized, efficient, and accessible behavioral
help.

OBJECTIVE. This study aims to compare the impact of Al consultation, personal counseling, and verbal
education in smoking cessation and oral health.

MATERIAL AND METHODS. A 6-month prospective randomized control trial was carried out on 138 adult
smokers within the age range of 35-44 years old. The participants were divided equally into three groups (n=46
each): Group A (Al consultation), Group B (personal counseling), and Group C (usual care). The key outcome
measure was biochemical confirmation of smoking cessation after 6 months through the measurement of exhaled
carbon monoxide levels. Other measures included Simplified Oral Hygiene Index (OHI-S), Gingival Index (GI),
Community Periodontal Index (CPI), tobacco-induced oral lesions, participation, and satisfaction. Statistical
analysis included chi-square test and one-way ANOVA.

RESULTS. After 6 months, the highest quit rates were found to be among the Al consultation (58.7+ 4.8)
and the personal counseling (39.1+ 4.2) groups, with no cessation among the verbal education. There were
significant gains in the OHI-S and GI scores for both intervention groups compared to the control (p<0.001).
Less intergroup variation occurred with regard to the CPI scores throughout the follow-up period. The greatest
participant satisfaction scores occurred in the Al group.

CONCLUSIONS. In comparison to personal consultation and usual care, artificial intelligence was more
effective in encouraging smoking cessation, engaging participants, and improving certain oral health parameters.
Artificial intelligence may be employed successfully as an additional method for tobacco cessation programs in
the future.

Keywords: Artificial Intelligence, tobacco, chatbots, cessation, counselling

INTRODUCTION

Tobacco smoking is still among the leading causes
of death and disease that can be prevented. As per
the WHO, smoking leads to millions of deaths each
year and also significantly contributes to the burden
of heart diseases, lung conditions, cancers, and
metabolic ailments around the world (1). Although
more information about the negative impact of tobacco
smoking has emerged over time, its usage is prevalent
among different communities, especially in developing

nations where access to quit smoking services could
be limited (2).

Other than the systemic implications, tobacco
consumption has been shown to have various
detrimental impacts on dental health. These include
increased risks for periodontal disease, gingival
inflammation, tooth discoloration, impaired wound
healing, halitosis, cavities, and oral mucosa lesions like
leukoplakia, nicotinic stomatitis, and tobacco pouch
keratosis (3, 4). Tobacco smoking over time has also
been linked with increased incidences of potentially

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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malignant conditions in the mouth and squamous cell
carcinoma of the mouth (4). In addition, smokers have
been noted to exhibit poor oral hygiene habits and low
attendance at preventive dental clinics (5).

There are multiple benefits for systemic and oral
health in the process of smoking cessation. It was
already proven that smoking cessation leads to lower
levels of gingival inflammation, positive changes in
periodontal indices, improved wound healing capacity,
and reversal of some tobacco-related lesions (6,7).
Despite this fact, the rates of relapse and sustained
smoking abstinence are still high, thus, searching for
effective tobacco cessation methods is one of the main
priorities in modern healthcare (2).

The majority of traditional tobacco cessation
programs, like personal counseling, behavioral
modification, quit lines, and pharmacotherapy, are
rather effective; however, they can be hampered by
the lack of access, affordability, time constraints, and
professional assistance (8).

There are also number of factors which might
act as barriers for accessing conventional cessation
programs in certain regions (9). In recent times, digital
health advances have opened new vistas in tobacco
dependence cessation therapy. An intervention using
Al can enable personalized, real-time, scalable,
and economical cessation via mobile apps and
conversational interfaces. An Al intervention can
help in assessing the behavior, tracking the cravings,
sending tailored motivational reminders, analyzing any
risks of relapse, and providing consistent behavioral
reinforcement outside medical settings (10,11). This
couldpotentially resultinbetter engagementand greater
success compared to traditional approaches (12).

Though there have been a number of research
works that prove the effectiveness of Al intervention
for smoking cessation therapy, it has not been studied
whether these digital interventions can be more
effective compared to the conventional methods of
treatment and their impact on the oral health status
of patients undergoing tobacco cessation. Previous
researches related to the topic were mainly focused on
evaluating the effectiveness of smoking cessation and
very rarely did they study whether or not there were
oral health benefits of cessation by different means
(11,12). However, the current randomized clinical trial
was undertaken to evaluate the effectiveness of Al
intervention, personal consultation, and usual care on
cessation outcomes and oral health status of smokers
within six months of following up.

METHODOLOGY

Study design and setting. A parallel-arm
randomized controlled trial was performed over
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a six-month period to assess the efficacy of artificial
intelligence (Al) consultation, personal counseling,
and usual care on smoking cessation and oral health
status in adult smokers of Nalanda, Bihar.

Study questionnaire. The WHO Oral health
survey Adult Performa 2013 was used for clinical
assessment. A pre-validated 6-item questionnaire of
Fagerstrom Nicotine Dependence was used to measure
participants smoking status. Smokerlyzer was used to
measure carbon monoxide levels and participants with
above 6 ppm were recorded as smokers. For recording
patient satisfaction National Centre for Smoking
Cessation and Training (NCSCT) Stop Smoking
Service Client Satisfaction Questionnaire was used
(16-18). Data was collected using Likert scale.

Ethical approval. The protocol of the study was
approved by the institutional review board before the
trial commenced. Informed consent was obtained in
writing from all the participants, informing them of
the purpose, goals, and the voluntary nature of their
participation. The confidentiality of the participants’
data was ensured at all time.

Sample size. The determination of the sample
size for the current randomized controlled trial was
made through the use of G*Power statistical software
according to three independent comparison groups,
with medium effect size (f=0.30), 80% power, and
alpha value of 0.05. In this regard, the minimal sample
size needed was determined to be 126 individuals. To
allow for attrition or loss to follow-up, an extra 15-
20% of participants were added; thus, 150 participants
would be initially recruited.

A total of 150 consenting adult smokers who
fulfilled the eligibility criteria were included in the
current trial. After conducting baseline assessment,
these participants were randomly assigned to
three different interventions: Group A (Al-assisted
consultation), Group B (personal counseling), and
Group C (usual care). At the end of the follow-up
period of six months, there were 12 (8.0%) dropouts or
exclusions from the study due to various factors, with
only 138 participants left to participate in data analysis
(46 participants per group in Figure 1). The causes of
participant loss included relocation/migration outside
the study area (n=4), non-compliance with scheduled
follow-up visits (n=3), voluntary withdrawal of their
participation following their initial inclusion (n=2),
personal/family-related issues (n=2), and incomplete
documentation of clinical and/or biochemical
outcomes (n=1). The overall retention rate was found
to be 92.0%, which was deemed satisfactory for a six-
month behavioral intervention experiment. Only those
who had undergone baseline assessment as well as
follow-up evaluation became part of the final data
analysis.
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Enrollment

Assessed for eligibility (n=150)

Randomized (n=150)

i e

Allocation
Allocated to Group A: Al Consultation (n=50)
Received intervention (n=50)

Allocation
Allocated to Group B: Personal Counseling (n=50)
Received intervention (n=50)

Allocation
Allocated to Group C: Usual Care (n=50)
Received intervention (n=50)

Follow-Up
Lost to follow-up (n=4)
Reasons: Relocation,
MNon-compliance, etc

Analysis
Analyzed (n=46)
Excluded from analysis (n=0)

Analysis
Analyzed (n=46)
Excluded from analysis (n=0)

Analysis
Analyzed (n=46)
Excluded from analysis (n=0)

Figure 1. Consort flow chart for study design

Inclusion criteria:

— Adults aged between 35 and 44 years

— Active smokers with aminimum daily consumption
of 5 cigarettes/bidis for the last 1 year

— Intention to quit smoking (motivation score of six
out of ten)

— Consent to participate and sign an informed
consent form.

Exclusion criteria:

— Current enrolment in any formal tobacco cessation
programme

— Taking any drug for quitting smoking in past three
months

— Existence of any systemic disease

— Pregnant or lactating mothers.

Randomization and allocation concealment.
Participants who met the criteria were randomized into
three groups by computerized blocked randomization
in the proportion of 1:1:1. Allocation concealment was
achieved by sequentially numbered, opaque sealed
envelopes created by an independent researcher who
had nothing to do with participant recruitment and
evaluation.

Blinding. Considering the behavioral aspect of
intervention, participant blinding was impossible to
achieve. Nonetheless, blinding of the examiner who
would conduct oral health assessments and record
outcomes was assured.

Intervention groups.

Group  A: Artificial ~ Intelligence-Based
Consultation- Participants of Group A had access
to an Al-powered mobile app for assistance in
quitting tobacco use. The Al mobile application
used in this study was custom designed by the
research team to provide tobacco cessation
support and behavioral monitoring. The mobile
app offered personalized quit plans, cravings
monitoring, progress tracking, behavior coping
skills, automatic reminders, motivation, and
interactive guidance from a chatbot. Participants
were required to engage with the mobile app every
day during the six-month intervention period.
Group B: Personal Counseling-Participants of
Group B attended personal counseling sessions
conducted by certified tobacco cessation
counselors. The counseling sessions were informed
by established behavioral models such as the 5As
(Ask, Advise, Assess, Assist, and Arrange) and
5Rs (Relevance, Risks, Rewards, Roadblocks, and
Repetition). The first counseling session lasted
about 45 to 60 minutes, followed by one-hour
follow-up sessions each month.

Group C: Usual care — individuals assigned
to Group C were given regular oral hygiene
instructions, along with minimal information
on the detrimental impacts of smoking. This
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comprised conventional clinical practice, without
any formal behavior counseling or Al support.
Outcome measures. Tobacco cessation status
after six months was the main outcome variable. Self-
reported tobacco cessation status was corroborated
by biochemical measurement, i.e, exhaled carbon
monoxide breath test. The cutoff point used to identify
tobacco cessation was <6 ppm carbon monoxide.
Secondary outcome variables included oral factors
and behavior. Oral hygiene was assessed using the Oral
Hygiene Index — Simplified (OHI-S). Gingival health
was evaluated using the Gingival Index (GI). The
periodontal state was determined using Community
Periodontal Index (CPI) as per WHO classification
system. Smoking-induced oral pathology such as
leukoplakia and palatal lesion were documented
through oral examination. The behavioral component
was measured in terms of participation in all planned
intervention steps. Satisfaction with interventions was
assessed six months later using a 10-point Likert-type

questionnaire.
Data collection procedure. The baseline
data collected included demographics, smoking

information, number of cigarettes smoked daily,
smoking duration, pack-years smoked, motivation to
quit smoking, CO level, and complete oral examination.
At the follow-up stages of 6 months, these data were
collected through standardized measures. Information
concerning smoking status, oral indices, participants’
involvement, and satisfaction were gathered at follow-
ups.

Examiner calibration. Prior to the experiment, the
examiner was calibrated in relation to the oral health
measurements. The intra-examiner reliability test was
performed using a kappa value of >0.80.

Statistical analysis. All data gathered were entered
in the Microsoft Excel spreadsheet and analyzed using
the IBM SPSS Statistics software, version 25.0. For
continuous data, mean =+ standard deviation was used,
while frequencies and percentages were presented
for categorical data. One-way analysis of variance
(ANOVA) with post hoc Tukey test was conducted
for intergroup differences involving continuous data,
while chi-square test was done for categorical data.
Paired t-test was used to assess differences within the
group at different time points. Relative Risk (RR) with
95% confidence interval was determined for smoking
cessation. A p-value of <0.05 was set as significance
level.

RESULTS

Demographic variables for each group were showed
in Table 1. Variables such as age composition, gender,
residency status, educational status, type of smoked
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product, smoking behavior, duration of smoking
habit, prior quitting attempts, and degree of nicotine
addiction were similar among the three groups.
Majority of the subjects in each group were male and
belonged to the age range of 40-44 years; they were
residing in rural settings and had a moderate degree
of nicotine dependence. Cigarettes were preferred
over bidis, while moderate smoking frequency (11-20
cigarettes/bidis) prevailed among the participants.

Out of the 150 participants recruited initially, only
138 successfully followed up after six months and
were analyzed (46 participants each group) in Table 2.
There was no statistically significant difference among
the three groups with respect to baseline demographics
and smoking related variables (p>0.05).

The primary tobacco cessation results are illustrated
in Table 3 below. After 6 months 46 participants in
each group stays with the study. The highest rate of
biochemically verified abstinence was achieved by the
participants of the Al consultation program (58.7%),
with personal counseling being second (39.1= 4.2) and
usual care last (6.5+ 1.9). The difference between the
three groups was statistically significant (p<0.001).
The relapse rate after quitting smoking was the lowest
among the Al group (7.4%), followed by personal
counseling (18.2+ 3.4) and control (40.0+ 5.2). There
were considerable drops in CO levels in breath among
both intervention programs, with the largest mean
decrease among the Al participants.

In Table 4, there were significant improvements
in oral hygiene and gum health in both intervention
groups, whereas the control group did not show
significant differences in CPI scores over a period of
6 month.

Table 5 shows better engagement and higher levels
of satisfaction among participants assigned to the Al
consultation group than personal counseling and usual
care groups.

DISCUSSION

In the current study, the efficacy of consultations
with artificial intelligence (AI), personal counseling,
and conventional treatment approaches for tobacco
smoking cessation along with oral health evaluation
during a 6-month follow-up period was investigated.
The main result obtained is that Al consultation led
to the highest rates of biochemical cessation success
(58.7+ 4.8) than personal counseling (39.1+ 4.2) and
the control group (6.5 1.9). Furthermore, patients
who received consultations through AI had more
patient engagement, greater satisfaction, and better
oral health.

The higher quit rates seen in the Al intervention
can be attributed to the recently published scientific
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Table 1. Demographic characteristics of the study participants

Al Consultation

Personal

Usual care

Variable n (%) Counseling n (%) n (%) Total N (%)
Age group (years)
35-39 18 (39.1) 17 (37.0) 16 (34.8) 51 (37.0)
40-44 28 (60.9) 29 (63.0) 30 (65.2) 87 (63.0)
Gender
Male 42 (91.3) 43 (93.5) 41 (89.1) 126 (91.3)
Female 4 @8.7) 3(6.5) 5(10.9) 12 (8.7)
Residence
Urban 19 (41.3) 18 (39.1) 17 (37.0) 54 (39.1)
Rural 27 (58.7) 28 (60.9) 29 (63.0) 84 (60.9)
Education level
Primary or below 14 (30.4) 13 (28.3) 15 (32.6) 42 (30.4)
Secondary 21 (45.7) 22 (47.8) 20 (43.5) 63 (45.7)
Graduate and above 11 (23.9) 11 (23.9) 11 (23.9) 33 (23.9)
Type of smoked product
Cigarette 28 (60.9) 27 (58.7) 29 (63.0) 84 (60.9)
Bidi 18 (39.1) 19 (41.3) 17 (37.0) 54 (39.1)
Daily smoking frequency
5-10/day 11 (23.9) 12 (26.1) 10 (21.7) 33 (23.9)
11-20/day 24 (52.2) 23 (50.0) 25 (54.3) 72 (52.2)
>20/day 11 (23.9) 11 (23.9) 11 (23.9) 33 (23.9)
Duration of smoking
<10 years 13 (28.3) 14 (30.4) 12 (26.1) 39 (28.3)
1015 years 21 (45.7) 20 (43.5) 22 (47.8) 63 (45.7)
>15 years 12 (26.1) 12 (26.1) 12 (26.1) 36 (26.1)
Previous quit attempt
Yes 17 (37.0) 18 (39.1) 16 (34.8) 51 (37.0)
No 29 (63.0) 28 (60.9) 30 (65.2) 87 (63.0)
Nicotine dependence level
Low 12 (26.1) 11 (23.9) 13 (28.3) 36 (26.1)
Moderate 24 (52.2) 25 (54.3) 23 (50.0) 72 (52.2)
High 10 (21.7) 10 (21.7) 10 (21.7) 30 (21.7)
Family history of tobacco use
Yes 25 (54.3) 24 (52.2) 26 (56.5) 75 (54.3)
No 21 (45.7) 22 (47.8) 20 (43.5) 63 (45.7)
Table 2. Baseline characteristics of participants according to study group
Variable Al Consultation CI:)irrf;);?Illg Usual care p-value
Mean age (years) 40.8+£7.6 41.5+8.1 421+79 0.712
Cigarettes/day 18.4+3.2 179+ 3.5 18.1+3.4 0.768
Smoking duration 132+54 12.8+5.1 13.6 5.7 0.823
Pack-years 20.1 £4.6 19.5£4.8 20.3+5.0 0.694
Motivation-to-quit 7.3+0.8 7.2+0.9 71+£0.8 0.642
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Table 3. Primary outcome measures for tobacco cessation at 6-month follow-up

. AT Consultation Persongl Usual care
Primary Outcome Measure B Counseling -~ p-value
(n=46) B (n=46)
(n=46)
Confirmed abstinence, n (%) 58.7+4.8 39.1+4.2 6.5+19 <0.001*
Relapse among initial quitters, (%) 74+2.1 18.2+34 40.0+ 5.2 0.041*
Baseline exhaled CO (ppm), 132428 12.9+3.0 13.1+3.1 0.884
mean + SD
6-month exhaled CO (ppm), 20406 26408 10.9 3.4 <0.001*
mean + SD
Mean CO reduction (ppm), 112+27 103+2.9 22+18 <0.001*
mean + SD
Relative Risk of abstinence vs %
control (95% CI) 9.00 (2.93-27.67) | 6.00 (1.91-18.81) 1.00 <0.001
Table 4. Secondary outcome measures for tobacco cessation at 6-month follow-up
Secondary Outcome Measure Al Consultation Persongl Usual care p-value
Counseling
OHI-S -0.42 £0.28 -0.34£0.25 -0.03 £0.08 <0.001*
Gingival Index -0.48 £0.30 0/4 (0.0) -0.04 +0.09 <0.001*
CPI -0.05+0.10 -0.03 £0.09 -0.02 £0.06 0.214
Oral lesion resolution -0.31 £0.22 -0.18 £0.16 -0.04 +£0.07 0.041*
Table 5. Participant engagement and satisfaction at 6 months
Variable AT Consultation Persongl Usual care p-value
Counseling
Mean engagement 87.6 8.2 71.4 £ 11.6 392+104 <0.001*
Satisfaction score 8.5+0.9 70=£1.2 41+1.0 <0.001*

literature that supports the use of technology in
cessation. According to Bendotti et al., conversational
Al tools were shown to be effective in increasing
abstinence from smoking compared to control
interventions (RR = 1.29; 95% CI: 1.13-1.46) (10).
In another meta-analysis conducted by He et al.,
conversational agents and chatbots were found to
be effective and acceptable means of achieving
smoking cessation, especially with the inclusion of
personalized behavioral feedback (11). This is also
congruent with the results of this current study
wherein the highest cessation rates were found in the
Al intervention. The Al based intervention’s greater
performance may also be explained by its ability to
provide ongoing, tailored and real-time behavioral
support which is often difficult to achieve via
conventional clinic-based counseling. Recent studies
show that conversational agents and Al-assisted
smoking cessation interventions improve user
engagement, adherence, and abstinence outcomes by
offering individualized behavioral feedback and on-
demand support (11,14-16).
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While Al consultation proved to be more effective,
personal counseling was also successful in bringing
positive changes inthe participants. Those who attended
counseling sessions managed to have an abstinence
rate of 39.1+ 4.2, an impressive rate compared to that
of the group C. Indeed, this result is consistent with the
findings reported by Hersi et al. in their review, who
state that structured behavioral counseling has a huge
impact on the rates of quitting (2).

Participant adherence was greatest in the Al
condition (87.6% 8.2), then counseling (71.4+ 11.6), and
least in the verbal condition (39.2+ 10.4). Adherence
is linked to success in behavioral modification
and long-term cessation. In a study by Bricker et
al., chatbot-assisted cessation programs increased
adherence and engagement due to immediate and
on-demand assistance (12). The results also indicate
that Al-based systems can address challenges faced
in traditional counseling, such as time availability,
transportation difficulties, and clinic access issues.
The low attendance rate observed in the control group
(38% of scheduled appointments completed) might
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have influenced treatment outcomes, as sustained
engagement has been reported to be an important
predictor of successful smoking cessation (11).

In terms of oral health status, the Al and MI
interventions led to considerable improvement in
the OHI-S and GI compared to the control group,
especially for the Al intervention group. Smoking
cessation can lead to less plaque formation, increased
gingival blood flow, and decreased inflammatory load.
Dixit et al. observed that tobacco cessation activities
can lead to improved periodontal and gingival health
status (6). These findings align with the current study’s
outcomes and indicate that tobacco cessation has
a positive impact on oral health practices. At baseline,
participants who had tobacco-related oral lesions were
sent based on established clinical procedures. So, there
may have been improvements in oral health parameters
related to smoking cessation, but there was additional
treatment during the observation period based on
management procedures, and this should be part of the
oral health outcomes (14).

There were no significant differences in the
Community Periodontal Index (CPI) scores among
the groups. It might be because of the short duration
of observation as periodontal tissue repair may take
more than six months to become evident (6). Hence,
while improvement can occur quickly, the recovery
from inflammation to healthy periodontium may take
longer periods to evaluate. Healing from tobacco-
induced oral lesions occurred in the groups that
received treatment as well as in those who attained
smoking cessation. According to Khanna et al,
some lesions like leukoplakia and smoker’s palate
may heal upon cessation of smoking (7). Moreover,
recent indication advocates that smoking cessation
contributes completely to periodontal health outcomes
by decreasing inflammatory burden and promoting
tissue healing (15).

The strengths of this research include its design,
biochemical confirmation of quitting smoking,
blinded oral examination, and combined evaluation of
behavior changes and oral status. On the other hand,
the limitations of this research include small sample
size, recruitment in only one geographical center, lack
of participant blinding, and limited follow-up time.
The gender difference in the study population was
significant, and this gap restricts the number of gender
specific conclusions on the general smoking population,
especially female tobacco users. Additional bias in the
estimates was due to missed follow-up appointments
and different attendance rates, which in turn may
have created an attrition bias. Thus, future research
should be carried out using multicentric studies,
with a greater sample size and longer follow-ups for
evaluating whether there is prevention of relapse and

sustenance of oral health changes. In conclusion, this
current study showed that Al intervention in tobacco
cessation was more effective than personal advice and
usual care in terms of quitting smoking and enhancing
oral health parameters.

CONCLUSIONS

Given the constraints of this study, Al consultation
revealed a significantly higher level of effectiveness
in smoking cessation when compared to personal
counseling and traditional treatment within a follow-
up period of 6 months. Patients in the Al-assisted
group achieved better results in terms of biochemical
verification, higher participation, higher satisfaction,
and more positive indicators of oral and gum health.
Personal consultations also had positive results and
were still more efficient than regular care. These results
show that Al-based approaches for quitting tobacco
consumption can potentially prove to be a valuable
addition to traditional behavior therapy methods,
especially in cases of lack of resources. Incorporating
Al tools in the process of dental and general healthcare
may thus result in not only better cessation programs
but also improved oral health for participants. It is
advisable to conduct larger multicenter studies and
follow up for longer periods to evaluate their efficacy
and clinical feasibility.
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ABSTRACT

INTRODUCTION. Neuroinfections, including meningitis and/or encephalitis, are subject to statutory
epidemiological surveillance in Poland. This report presents the epidemiological situation of neuroinfections in
2024.

AIM OF THE STUDY. The aim of the study was to assess the epidemiological incidence of meningitis and
encephalitis in Poland in 2024.

MATERIAL AND METHODS. To analyze the epidemiological situation of neuroinfections in Poland, data
sent to NIPH NIH — NRI by the District Sanitary and Epidemiological Stations and published in the annual
bulletins: “Infectious diseases and poisonings in Poland in 2024 and “Vaccinations in Poland in 2024 were
used.

RESULTS. In 2024, a total of 3 085 cases of meningitis and/or encephalitis were registered in Poland, which
represents a 12.1% increase compared to 2023 (2 753 cases) and 37.2% increase compared to 2019. Bacterial
meningitis and/or encephalitis (including neuroborreliosis) accounted for 37.4% of all cases (1 154 cases), and were
slightly less frequent than in 2023, the incidence decreased from 3.14 to 3.07/100,000. There has been an increase
in the incidence of meningitis and/or encephalitis caused by Neisseria meningitidis, Haemophilus influenzae,
and Streptococcus pneumoniae, with a simultaneous decrease in the number of cases of neuroborreliosis. Viral
infections accounted for 62.6% of all cases (1 931 cases), an increase of 23.1% compared to 2023 (1 569 cases). In
this group, 946 cases (49%) were classified as viral encephalitis (784 cases in 2023), with tick-borne encephalitis
predominating (803 cases; 661 cases in 2023).

CONCLUSIONS. In 2024, an increase in the number of registered cases of meningitis and/or encephalitis
was recorded in Poland compared to 2023, and the incidence rate also exceeded the pre-pandemic levels of
2019. Viral infections dominated, with a clear predominance of tick-borne encephalitis diagnoses. Bacterial
infections (including neuroborreliosis) remained at a level similar to the previous year, with a decrease in the
number of neuroborreliosis cases and a higher number of cases caused by N. meningitidis, H. influenzae, and
S. pneumoniae. Changes in the epidemiological situation in 2024 were mainly related to an increase in the
number of viral cases.

Keywords: meningitis, encephalitis, epidemiology, Poland, 2024
STRESZCZENIE

WSTEP. Neuroinfekcje, w tym zapalenia opon moézgowo-rdzeniowych i/lub mézgu, s w Polsce objete
ustawowymnadzorem epidemiologicznym. W niniejszymopracowaniuprzedstawionosytuacjeepidemiologiczna
neuroinfekcji w 2024 r.

CEL PRACY. Celem pracy byla ocena epidemiologiczna wyst¢gpowania zachorowan na zapalenie opon
mozgowo-rdzeniowych i zapalenia mézgu w Polsce, w 2024 r.

* The work was carried out as part of task No. S.1.BE.1.26 / Praca zostata wykonana w ramach zadania nr S.1.BE.1.26
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MATERIAL I METODY. Do przeprowadzenia analizy sytuacji epidemiologicznej neuroinfekcji w Polsce
wykorzystano dane nadsytane do NIZP PZH — PIB przez Wojewodzkie Stacje Sanitarno-Epidemiologiczne
i publikowane w biuletynach rocznych: ,,Choroby zakazne i zatrucia w Polsce w 2024 r.” oraz ,,Szczepienia
ochronne w Polsce w 2024 roku”.

WYNIKI. W 2024 r. w Polsce zarejestrowano tacznie 3085 zachorowan na zapalenia opon moézgowo-
rdzeniowych i/lub mézgu, co oznacza wzrost o 12,1% w poréwnaniu z 2023 r. (2753 zachorowan) oraz o 37,2%
wzgledem 2019 r. Zakazenia bakteryjne (z uwzglednieniem neuroboreliozy) stanowilty 37,4% przypadkow (1154
zachorowania) i byly nieco rzadsze niz w 2023 r, zapadalno$¢ spadta z 3,14 do 3,07/100 tys. Odnotowano
wzrost zapadalno$ci na zapalenia opon mézgowo-rdzeniowych i/lub mdzgu o etiologii Neisseria meningitidis,
Haemophilus influenzae oraz Streptococcus pneumoniae, przy jednoczesnym spadku liczby zachorowan na
neuroborelioze. Infekcje wirusowe odpowiadaty za 62,6% zachorowan (1931 przypadkow) i ich liczba wzrosta
0 23,1% wzgledem 2023 r. W tej grupie 946 zachorowan (49%) zaklasyfikowano jako wirusowe zapalenie
mozgu (w 2023 r. 784 zachorowania), z przewaga kleszczowego zapalenia mézgu (803 zachorowania; w 2023 r.
661 zachorowan).

WNIOSKI. W 2024 r. odnotowano w Polsce wzrost liczby zachorowan na zapalenia opon mozgowo-rdzeniowych
i/lub mozgu w porownaniu z 2023 r., a poziom zachorowan przewyzszal rowniez wartosci sprzed pandemii
z 2019 r. Strukture zgloszen zdominowaty zakazenia o etiologii wirusowej, z wyrazng przewaga rozpoznan
kleszczowego zapalenia mozgu. Zachorowania bakteryjne (z uwzglednieniem neuroboreliozy) utrzymywaty si¢
na poziomie zblizonym do roku poprzedniego, przy spadku liczby zachorowan na neuroborelioze oraz wyzszej
liczbie zachorowan wywolanych przez N. meningitidis, H. influenzae i S. pneumoniae. Zmiany w sytuacji

epidemiologicznej w 2024 r. zwigzane byty gtoéwnie ze wzrostem liczby zachorowan o etiologii wirusowe;j.

Stowa kluczowe: zapalenie opon mozgowo-rdzeniowych, zapalenie mozgu, epidemiologia, Polska, rok 2024

INTRODUCTION

Neuroinfections, including meningitis and/or
encephalitis, are constantly monitored as part of
routine epidemiological surveillance in Poland. In
terms of etiology, neuroinfections are divided into
two main categories: viral and bacterial. Despite the
availability of vaccinations, bacterial infections — most
commonly caused by Streptococcus pneumoniae,
Haemophilus influenzae, and Neisseria meningitidis —
remain a significant cause of severe illness, especially
in young children and the elderly. Transmission occurs
primarily through droplets (1,2).

Bacterial meningitis and/or encephalitis are
characterized by a high case fatality ratio (CFR),
ranging from a few to >30%, depending on the age
and general condition of the patient. The time to
administration of the first dose of antibiotic (time-
to-antimicrobial agent, TTA) and diagnostic delays,
including delayed collection of cerebrospinal fluid
(CSF) for testing, significantly influence prognosis
(1,3). Persistent neurological sequelac are often
observed (e.g., sensorineural hearing loss, speech
disorders, focal motor deficits, encephalopathy).
Their risk increases with the duration of bacteremia
and the severity of the inflammatory reaction (3).
Viral infections generally present a milder clinical
phenotype and require primarily supportive care, with
causal treatment limited to selected entities (4). Early
diagnosis of cerebrospinal fluid using rapid pathogen
identification methods (e.g., PCR/RT-PCR, multiplex
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Neuroinfekcje obejmujace zapalenie opon mdzgo-
wo-rdzeniowych i/lub mozgu podlegajg monitorowa-
niu w ramach rutynowego nadzoru epidemiologicz-
nego w Polsce. Pod wzgledem etiologii wyrdznia si¢
dwie zasadnicze kategorie neuroinfekcji: zakazenia
wirusowe i bakteryjne. Zakazenia bakteryjne —najcze-
$ciej wywotywane przez Streptococcus pneumoniae,
Haemophilus influenzae oraz Neisseria meningitidis
— mimo dostgpnosci szczepien ochronnych pozosta-
ja wazna przyczyna ciezkich zachorowan, zwlaszcza
u matych dzieci i 0sob starszych. Do transmisji docho-
dzi gtéwnie droga kropelkows (1,2).

Bakteryjne zapalenia opon mézgowo-rdzeniowych
i/lub mézgu cechujg si¢ wysokim wspdlczynnikiem
smiertelnos$ci (ang. case fatality ratio, CFR), si¢gaja-
cym od kilku do >30% w zalezno$ci od wieku i stanu
ogoblnego chorego. Na rokowanie istotnie wptywa czas
do podania pierwszej dawki antybiotyku (ang. time
-to-antimicrobial, TTA) oraz zwloka diagnostyczna,
w tym opdznione pobranie ptynu mozgowo-rdzenio-
wego (PMR) (ang. cerebrospinal fluid, CSF) do bada-
nia (1,3). Czesto obserwuje si¢ utrwalone nastepstwa
neurologiczne (np. odbiorcze ubytki stuchu, zaburze-
nia mowy, ogniskowe deficyty ruchowe, encefalopa-
tig). Ich ryzyko rosnie wraz z czasem trwania bak-
teriemii i nasileniem reakcji zapalnej (3). Zakazenia
o etiologii wirusowej prezentujg na ogo6t tagodniejszy
fenotyp kliniczny i wymagaja przede wszystkim po-
stgpowania wspomagajacego, z leczeniem przyczy-
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panels for bacteria and viruses, and antigen tests) and
a rapid transition from empirical to targeted antibiotic
therapy have been shown to reduce mortality and
shorten hospitalization (1,3,4).

Among the viral factors, tick-borne encephalitis
virus (TBE) is significant: typical transmission occurs
after the bite of an infected tick, and foodborne
outbreaks associated with the consumption of
unpasteurized milk, especially goat milk, have also
been reported (5). An increased risk of infection
applies to individuals who frequently spend time in
forested environments or green areas, including forest
workers, farmers, and people who actively spend time
outdoors (6).

Primary prevention includes vaccination, which
significantly reduces the risk of severe outcomes (1,6).
The National Vaccination Schedule (NVS) in 2024
included vaccinations against agents causing severe
neuroinfections: N. meningitidis, S. pneumoniae, H.
influenzae, and TBE.

Meningococcal  vaccinations remained  the
recommended vaccination. The regimen can be
initiated as early as 6 or 8 weeks of age (depending on
the formulation), including during the first vaccination
visit. Vaccination is primarily recommended for infants
and young children, as well as individuals at risk,
including immunocompromised patients, and those
particularly vulnerable to infection. Recommendations
also cover adolescents and individuals aged >65 years
(7). Three types of N. meningitidis vaccines were
available: a monovalent conjugate vaccine against
serogroup C, a protein vaccine against serogroup
B, and a quadrivalent conjugate vaccine against
serogroups A, C, W-135, and Y (5). Concurrent
administration with other routine vaccinations was
permitted, in accordance with applicable intervals and
contraindications.

In 2024, vaccination against S. pneumoniae was
mandatory in the pediatric population, administered
according to the vaccination schedule at ages 1-2,
with the option of catch-up vaccinations until age 5
(8). Mandatory vaccination was also extended to
previously unvaccinated children and adolescents up
to 19 years of age belonging to risk groups, including
individuals who had suffered a trauma or had a central
nervous system defect associated with cerebrospinal
fluid leak, before or after cochlear implantation, before
or after immunosuppressive or biological treatment,
with congenital or acquired immunodeficiencies,
cancers, idiopathic thrombocytopenia or congenital
spherocytosis, with congenital heart defects and
chronic heart disease, with chronic renal failure
or nephrotic syndrome, with metabolic diseases,
including diabetes, and with chronic lung diseases,
including asthma (8). Regardless of mandatory

nowym ograniczonym do wybranych jednostek (4).
Wykazano, ze wczesna diagnostyka ptynu mozgo-
wo-rdzeniowego z zastosowaniem szybkich metod
identyfikacji patogenu (np. PCR/RT-PCR, paneli mul-
tipleksowych dla bakterii i wiruséw oraz testow anty-
genowych) oraz szybkie przej$cie od antybiotykotera-
pii empirycznej do celowanej wigzaty si¢ z redukcja
$miertelnosci i skroceniem czasu hospitalizacji (1,3,4).

Wsréd czynnikéw wirusowych istotne znaczenie
ma wirus kleszczowego zapalenia méozgu (KZM): ty-
powa transmisja nastepuje po uktuciu przez zakazone-
go kleszcza, opisywano rowniez ogniska pokarmowe
zZwigzane ze spozyciem niepasteryzowanego mleka,
zwlaszcza koziego (5). Podwyzszone ryzyko zakaze-
nia dotyczy 0sob czesciej przebywajacych w §rodowi-
sku lesnym lub na terenach zielonych — m.in. pracow-
nikéw lesnych, rolnikéw oraz osob aktywnie spedza-
jacych czas na §wiezym powietrzu (6).

Profilaktyke pierwotna stanowia szczepienia,
istotnie ograniczajace ryzyko cigzkich nastgpstw
(1,6). Program Szczepien Ochronnych (PSO) w 2024
r. uwzglednial szczepienia przeciw czynnikom wy-
wotujacym ciezkie neuroinfekcje: N. meningitidis, S.
pneumoniae, H. influenzae 1 KZM.

Szczepienia przeciw meningokokom pozostawaty
szczepieniami zalecanymi. Schemat mozna rozpoczy-
nac juz od 6. lub 8. tygodnia zycia (w zalezno$ci od pre-
paratu), takze podczas pierwszej wizyty szczepiennej.
Szczepienia zaleca si¢ przede wszystkim niemowle-
tom i matym dzieciom, a takze osobom z grup ryzyka,
w tym pacjentom z niedoborami odpornosci, oraz oso-
bom szczeg6lnie narazonym na zakazenie. Rekomen-
dacje obejmuja rowniez mtodziez i osoby w wieku >65
lat (7). Dostgpne byly trzy typy szczepionek przeciw
N. meningitidis: skoniugowana monowalentna prze-
ciw serogrupie C, biatkowa przeciw serogrupie B oraz
skoniugowana czterowalentna przeciw serogrupom A,
C, W-1351 Y (5). Dopuszczano jednoczasowe poda-
wanie z innymi szczepieniami rutynowymi, zgodnie
z obowigzujagcymi odstepami i przeciwwskazaniami.

W 2024 1. szczepienie przeciw S. pneumoniae byto
szczepieniem obowigzkowym w populacji dziecie-
cej, realizowanym zgodnie z kalendarzem szczepien
w 1.— 2. roku zycia, z mozliwoscig wykonania szcze-
pien wyréwnawczych do ukonczenia 5. roku zycia (8).
Obowigzkowym szczepieniem objeto réwniez niesz-
czepione wczesniej dzieci i mtodziez do ukonczenia
19. roku zycia nalezace do grup ryzyka, w tym osoby
po urazie lub z wada osrodkowego uktadu nerwowego
przebiegajaca z wyciekiem ptynu moézgowo-rdzenio-
wego, przed lub po wszczepieniu implantu §limako-
wego, przed lub po leczeniu immunosupresyjnym lub
biologicznym, z wrodzonymi lub nabytymi niedobo-
rami odporno$ci, nowotworami, matoptytkowoscia
idiopatyczng lub sferocytoza wrodzong, z wrodzo-
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vaccinations, vaccination was recommended for
adults, especially those over 50 years of age, with
particular emphasis on those aged >65 years, as well as
patients with chronic diseases and immune disorders,
and smokers and alcohol abusers (7). In the NVS for
2024, it was emphasized that in adults at risk and in
individuals >65 years of age, a single dose of PCV20
could be used as an alternative to the PCV13 regimen
followed by a dose of PPSV23 (7).

Vaccination against H. influenzae type b was
mandatory in children — starting from 2 months of
age according to the vaccination schedule, using
combination vaccines (8). For children who were not
vaccinated according to the vaccination schedule,
catch-up vaccinations were planned until the age of 6,
and vaccination was also recommended for individuals
with immunodeficiencies, according to individual
indications (8).

For tick-borne encephalitis (TBE), the vaccination
remains recommended. Immunization  was
recommended for individuals residing or working in
areas with increased tick exposure, with the option
of implementing a basic schedule, an accelerated
schedule, and booster doses in accordance with the
characteristics of the products used (7).

Theaimofthestudy wastoassesstheepidemiological
situation of meningitis and encephalitis in Poland in
2024, compared to the situation in previous years.

MATERIAL AND METHODS

To assess the epidemiological situation of
meningitis and/or encephalitis, we used data submitted
to the National Institute of Public Health NIH —
National Research Institute by the District Sanitary
and Epidemiological Stations, published in annual
bulletins, as well as individual data from the electronic
epidemiological interview registration system called
EpiBaza (8,9).

Cases were classified according to the infectious
disease case definitions applicable for 2020-2024
(Department of Epidemiology of Infectious Diseases
and Surveillance, National Institute of Public Health
NIH — National Research Institute). Only laboratory-
confirmed cases, in accordance with the applicable
diagnostic criteria, were included in the analysis. The
definitions were used for encephalitis and/or meningitis
in the course of: invasive meningococcal disease,
invasive Streptococcus pneumoniae disease, invasive
Haemophilus influenzae disease, neuroborreliosis and
tick-borne encephalitis.

The analysis of wvaccination status and
recommendations was conducted based on collective
data published in the bulletin “Vaccinations in Poland
in 2024” (8) and the provisions of the “Protective
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nymi wadami serca i przewlektymi chorobami serca,
z przewlekta niewydolnoscig nerek lub zespotem ner-
czycowym, z chorobami metabolicznymi, w tym cu-
krzyca, oraz z przewlektymi chorobami ptuc, w tym
astmg (8). Niezaleznie od szczepien obowigzkowych
szczepienie zalecano osobom dorostym, szczegolnie
po 50. roku zycia, ze szczegdlnym uwzglednieniem
0sob w wieku >65 lat, a takze pacjentom z chorobami
przewlektymi i zaburzeniami odpornosci oraz osobom
palacym tyton i naduzywajacym alkoholu (7). W PSO
2024 podkreslono, ze u dorostych z grup ryzyka oraz
u 0s0b w wieku >65 lat mozna byto zastosowac poje-
dyncza dawke PCV20 jako alternatywe dla schematu
PCV13 z nastgpowa dawka PPSV23 (7).

Szczepienie przeciw H. influenzae typu b bylo
obowigzkowe u dzieci — rozpoczynane od 2. miesigca
zycia zgodnie z kalendarzem szczepien, z zastosowa-
niem szczepionek skojarzonych (8). U dzieci, ktore nie
zostaty zaszczepione zgodnie z kalendarzem szcze-
pien, przewidywano szczepienia wyrownawcze do
ukonczenia 6. roku zycia, a jako szczepienie zaleca-
ne takze osobom z zaburzeniami odpornosci zgodnie
z indywidualnymi wskazaniami (8).

W odniesieniu do kleszczowego zapalenia moézgu
(KZM) utrzymano status szczepien zalecanych. Im-
munizacj¢ rekomendowano osobom przebywajacym
lub pracujagcym na obszarach o podwyzszonej ekspo-
zycji na kleszcze, z mozliwoscig realizacji schematu
podstawowego, schematu przyspieszonego oraz da-
wek przypominajacych zgodnie z charakterystykami
stosowanych preparatow (7).

Celem pracy byta ocena sytuacji epidemiologicz-
nej zachorowan na zapalenie opon mézgowo-rdzenio-
wych oraz zapalenia mézgu w Polsce w 2024 roku,
W poroéwnaniu z sytuacja w poprzednich latach.

MATERIAL I METODY

Do oceny sytuacji epidemiologicznej wystgpowa-
nia zapalen opon mézgowo-rdzeniowych i/lub zapalen
mozgu wykorzystano dane przesytane do NIZP PZH —
PIB przez Wojewodzkie Stacje Sanitarno-Epidemiolo-
giczne, ktore publikowane sg w biuletynach rocznych
oraz dane jednostkowe z elektronicznego systemu reje-
stracji wywiadow epidemiologicznych EpiBaza (8,9).

Klasyfikacje przypadkow przeprowadzono zgod-
nie z definicjami przypadkéw choréb zakaznych
obowiazujacymi w latach 2020-2024 (Zaktad Epide-
miologii Chorob Zakaznych i Nadzoru, NIZP PZH—-
PIB). Do analizy wtaczono wylacznie przypadki po-
twierdzone laboratoryjnie, zgodnie z obowigzujacymi
kryteriami diagnostycznymi. Definicje zastosowano
dla zapalenia moézgu i/lub zapalenia opon moézgowo
rdzeniowych w przebiegu: choroby meningokokowej
inwazyjnej, choroby wywotanej przez S. pneumoniae
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vaccination program for 2024” (Chief Sanitary
Inspectorate announcement of October 27, 2023) (7).

RESULTS

BACTERIAL MENINGITIS AND
ENCEPHALITIS

In 2024, atotal of 1 154 cases of bacterial meningitis
and/or encephalitis, including neuroborreliosis, were
registered in Poland (incidence rate 3.07/100 000),
ie. 2.5% fewer than in 2023 (1 184 cases; 3.14/100
000). Compared to the period before the COVID-19
pandemic, i.e. 2019, a 25.3% increase in the number
of cases was recorded (1 154 vs. 921). Lyme
neuroborreliosis was diagnosed in 423 cases (2023:
462 cases; —8.4%), which accounted for 36.7% of all
bacterial infections in 2024. In 36.3% of bacterial
infections (419/1 154), the etiologic factor was one
of three bacteria: N. meningitidis, S. pneumoniae,
or H. influenzae. The remaining bacterial etiologies
accounted for 312 cases (27.0%) (Table I).

The quarterly distribution of bacterial meningitis
and/or encephalitis, excluding Lyme neuroborreliosis,
was as follows: 210 cases in the first quarter, 173 in
the second quarter, 169 in the third quarter, and 179
in the fourth quarter (Table II). The highest incidence
(excluding neuroborreliosis) was reported in the
following voivodeships: Slaskie 87 cases (incidence
2.02/100 000), Mazowieckie 86 (1.56/100 000),
Wielkopolskie 79 (2.27/100 000), Pomorskie 77
(3.26/100 000), and Matopolskie 71 (2.07/100 000).
The lowest incidence was reported in the Opolskie
14 (1.50/100 000), Swictokrzyskie 17 (1.46/100 000),
and Lubuskie 17 cases (1.75/100 000). The highest
incidence was recorded in the Pomorskie voivodeship
(3.26/100 000), and the lowest in the Dolnoslaskie
voivodeship (1.25/100 000) (Table II).

In the analysis of the incidence of meningitis and/
or encephalitis in 2024, higher rates among men than
among women were observed for most of the analyzed
etiological factors, with the exception of infections
caused by N. meningitidis, for which the incidence
was the same in both sexes (0.23/100 000). The largest
differences were observed for infections caused by
S. pneumoniae — the incidence was 0.96/100 000 for
men and 0.61/100 000 for women, corresponding to
a significantly higher incidence rate among men —
57% compared to the value observed in the female
population. This difference was more pronounced
than in 2023, when the incidence among men was
47% higher than among women (incidence 0.87 vs.
0.59/100 000). For neuroinfections of other specified or
unspecified etiologies, including unspecified invasive
infections and unclassified cases, the incidence among

inwazyjnej, choroby wywotanej przez H. influenzae
inwazyjnej oraz dla neuroboreliozy i kleszczowego
zapalenia mozgu.

Analize stanu zaszczepienia i zalecen prowadzono
w oparciu o dane zbiorcze opublikowane w biulety-
nie ,,Szczepienia ochronne w Polsce w 2024 roku” (8)
oraz zapisy ,,Programu Szczepien Ochronnych na rok
2024” (komunikat GIS z 27 pazdziernika 2023 r.) (7).

WYNIKI

ZAPALENIE OPON MOZGOWO-
RDZENIOWYCH I ZAPALENIE MOZGU
O ETIOLOGII BAKTERYJNEJ

W 2024 r. w Polsce zarejestrowano tacznie 1154 za-
chorowania na zapalenia opon mézgowo-rdzeniowych
i/lub moézgu o etiologii bakteryjnej, w tym neurobo-
relioze (zapadalnos¢ 3,07/100 tys.), tj. o 2,5% mniej
niz w 2023 r. (1184 zachorowan; 3,14/100 tys.). W po-
réownaniu z okresem sprzed pandemii COVID-19, tj.
z rokiem 2019, odnotowano wzrost liczby zachoro-
wan o 25,3% (1154 vs 921). Neuroborelioze rozpo-
znano w 423 przypadkach (2023 r.: 462 zachorowan;
—8,4%), co stanowilo 36,7% wszystkich bakteryjnych
zachorowan w 2024 r. W 36,3% zachorowan bakteryj-
nych (419/1154) czynnikiem etiologicznym byt jeden
z trzech drobnoustrojow: N. meningitidis, S. pneumo-
niae lub H. influenzae, pozostate etiologie bakteryjne
lacznie stanowity 312 zachorowan (27,0%) (Tab. I).

W ujeciu kwartalnym zachorowania na bakteryjne
zapalenia opon mozgowo-rdzeniowych i/lub moézgu,
z wylaczeniem neuroboreliozy, rozkladaty si¢ naste-
pujaco: 210 przypadkow w I kwartale, 173 w 11 kwar-
tale, 169 w 111 kwartale 1 179 w IV kwartale (Tab. II).

Najwigcej zachorowan (bez neuroboreliozy) zglo-
szono w wojewddztwach: §laskim 87 zachorowan (za-
padalnos¢ 2,02/100 tys.), mazowieckim 86 (1,56/100
tys.), wielkopolskim 79 (2,27/100 tys.), pomorskim 77
(3,26/100 tys.) oraz matopolskim 71 (2,07/100 tys.).
Najmniej w: opolskim 14 (1,50/100 tys.), Swictokrzy-
skim 17 (1,46/100 tys.) i lubuskim 17 zachorowan
(1,75/100 tys.). Najwyzsza zapadalno$¢ odnotowano
w wojewodztwie pomorskim (3,26/100 tys.), a naj-
nizszag w wojewodztwie dolnoslaskim (1,25/100 tys.)
(Tab. 1I).

W analizie zapadalno$ci na zapalenia opon mo-
zgowo-rdzeniowych i/lub moézgu w 2024 r. wyzsze
wskazniki w$réd mezczyzn niz wérdd kobiet obserwo-
wano dla wigkszo$ci analizowanych czynnikow etio-
logicznych, z wyjatkiem zakazen wywotanych przez
N. meningitidis, dla ktorych zapadalno$¢ byta jedna-
kowa u obu pftci (0,23/100 tys.). Najwieksze roznice
odnotowano w przypadku zakazen wywotanych przez
S. pneumoniae — zapadalno$¢ wyniosta 0,96/100 tys.
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Table II. Bacterial meningitis and/or encephalitis. Number of cases and incidence per 100 000 population by voivodeships

in 2024°

Tabela II. Bakteryjne zapalenie opon i/lub mdzgu. Liczba zachorowan oraz zapadalnos¢ na 100 tys. mieszkancow wg

wojewodztw w 2024 roku”

' ‘ Median 23/112?21322 2023 2024
Voivodeship 2018-2022 Incidence 2023 Cases Incidence 2024 Cases Incidence
Cases per 100 000 per 100 000 per 100 000

Dolnoslaskie 28 0.97 42 1.46 36 1.25
Kujawsko-Pomorskie 38 1.83 39 1.95 39 1.96
Lubelskie 19 0.94 17 0.84 29 1.45
Lubuskie 16 1.63 25 2.56 17 1.75
Lodzkie 31 1.30 44 1.86 47 2.00
Matopolskie 49 1.44 83 2.42 71 2.07
Mazowieckie 61 L.11 92 1.67 86 1.56
Opolskie 15 1.52 13 1.38 14 1.50
Podkarpackie 30 1.44 30 1.45 45 2.18
Podlaskie 11 0.94 19 1.67 21 1.85
Pomorskie 40 1.70 77 3.27 77 3.26
Slaskie 56 1.28 93 2.15 87 2.02
Swigtokrzyskie 9 0.76 19 1.62 17 1.46
Warminsko-Mazurskie 21 1.47 31 2.28 33 2.44
Wielkopolskie 38 1.09 66 1.89 79 2.27
Zachodniopomorskie 22 1.34 34 2.08 33 2.03
Poland 503 1.33 724 1.92 731 1.95

* without neuroborreliosis due to new registration method

men was 0.85/100 000 and among women 0.54/100
000, representing a 57% higher incidence in the
male population. Compared to 2023, the incidence
decreased among both men (from 1.05 to 0.85/100
000) and women (from 0.56 to 0.54/100 000), while
maintaining higher rates in the male population.

For infections caused by N. meningitidis, the
incidence in 2024 was 0.23/100 000 among men and
0.23/100 000 among women, indicating a more equal
incidence between the sexes, in contrast to 2023,
when a predominance was observed in men (0.23 vs.
0.16/100 000).

For H. influenzae, the incidence in 2024 was
0.12/100 000 among men and 0.10/100 000 among
women — a small difference comparable to 2023 (0.10
vs. 0.08/100 000), while the incidence rate for this
etiology remained low.

The incidence of meningitis and/or encephalitis
in 2024 varied depending on the living environment
(urban vs. rural), both in terms of levels and directions
of change compared to the previous year. In rural
areas, a significant increase in the incidence rate was
recorded for infections caused by H. influenzae, with the
rate increasing from 0.04 to 0.12/100 000 inhabitants
(+0.08). Although the absolute value remained low,
the incidence rate tripled compared to 2023. A small

dla mezczyzn i 0,61/100 tys. dla kobiet, co odpowiada
istotnie wyzszemu wskaznikowi zapadalno$ci wsrod
mezezyzn — o 57% w stosunku do wartosci odnotowa-
nej w populacji kobiet. Roznica ta byla wyrazniejsza
niz w roku 2023, w ktorym zapadalno$¢ wsréd mez-
czyzn byta o 47% wyzsza niz u kobiet (zapadalno$¢
0,87 vs 0,59/100 tys.).

W przypadku neuroinfekcji o innej okreslonej lub
nieokreslonej etiologii, w tym nieokreslonych zakazen
inwazyjnych oraz przypadkéw nieklasyfikowanych,
zapadalno$¢ wsrod mezczyzn wyniosta 0,85/100 tys.,
natomiast w$rod kobiet 0,54/100 tys., co oznacza 57%
wyzsza zapadalno$¢ w populacji meskiej. W porow-
naniu z 2023 r. zapadalno$¢ zmniejszyta si¢ zardéwno
wsérod mezezyzn (z 1,05 do 0,85/100 tys.), jak i kobiet
(z 0,56 do 0,54/100 tys.), przy utrzymaniu wyzszych
warto$ci w populacji mezczyzn.

W przypadku zakazen wywotanych przez N. me-
ningitidis, zapadalno§¢ w 2024 r. wyniosta 0,23/100
tys. wsrod mezezyzn 1 0,23/100 tys. wsrod kobiet,
co oznacza wyrownanie zapadalnosci miedzy plcia-
mi, w przeciwienstwie do 2023 r., kiedy obserwo-
wano przewage zachorowan u mezczyzn (0,23 vs
0,16/100 tys.).

Dla H. influenzae zapadalnos¢ w 2024 r. wyniosta
0,12/100 tys. w$réd mezczyzn oraz 0,10/100 tys. wsrod
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increase of 0.01/100 000 was also observed for M.
meningitidis infections (from 0.21 to 0.22/100 000).
For S. pneumoniae, the incidence rate decreased
slightly, from 0.75 to 0.70/100 000 inhabitants. In
2023, an increase in the incidence rate for this etiology
was observed, while in 2024, a slight decrease was
observed. However, in the group of meningitis and/or
encephalitis of other specified or unspecified etiology,
the incidence among rural residents decreased from
0.71 to 0.65/100 000 inhabitants (—0.06) (Table III).

In urban settings, an increase in the incidence
rate was recorded for most of the analyzed etiological
factors in 2024. The largest increase was observed
for meningitis and/or encephalitis caused by .
pneumoniae, for which the rate increased from 0.70
to 0.83/100 000 inhabitants (+0.13). An upward trend
was also observed in 2023. For infections caused by
N. meningitidis, the incidence increased from 0.19 to
0.23/100 000 inhabitants (+0.04). For meningitis and/
or encephalitis caused by H. influenzae type b, a slight
decrease in the incidence was noted — from 0.12 to
0.10/100 000 inhabitants (—0.02). A different trend was
observed in the group of meningitis and/or encephalitis
of other specified or unspecified etiology — here, the
incidence decreased from 0.86 to 0.72/100 000 (—0.14),
which may be due to improved causal diagnosis, wider
use of molecular testing, and more precise case coding
(Table I11).

In 2024, higher incidence rates among men than
women were observed for most of the analyzed
etiological factors. The exception was cases caused by
N. meningitidis, for which the incidence was the same
in both sexes. The largest differences were observed
for cases caused by S. preumoniae. The incidence in
urban areas was higher than in rural areas for most
factors, with the exception of H. influenzae, for which
the increase in rural settings was more pronounced
(Table III).

In 2024, the highest rate of bacterial meningitis
and/or encephalitis, including neuroborreliosis, was
recorded among people aged 45-64, accounting for
30.1% of all reported cases. The second largest group
was those aged 65 and over (27.7%), and the third
largest group was those aged 25-44 (18.6%). Children
under 4 years of age accounted for 11.7% of all cases
(Table IV).

In terms of etiological distribution, excluding
neuroborreliosis, cases caused by S. pneumoniae
predominated (293/678) accounting for 43.2% of all
reported bacterial infections (Table 1V). The second
most reported category consisted of infections of other
specified or unspecified bacterial etiology — 259 cases
(38.2%), a high proportion of which may be due to
diagnostic difficulties or limited access to molecular
identification methods. Excluding neuroborreliosis,
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kobiet — roznica byta niewielka i poréwnywalna z ro-
kiem 2023 (0,10 vs 0,08/100 tys.), przy jednoczesnym
utrzymaniu si¢ niskiego poziomu zachorowan dla tej
etiologii.

Zapadalno$¢ na zapalenia opon moézgowo-rdzenio-
wych i/lub mézgu w 2024 roku wykazywata zrdzni-
cowanie w zalezno$ci od $rodowiska zamieszkania
(miasto vs wies), zard6wno pod wzgledem poziomow,
jak 1 kierunkow zmian wzgledem roku poprzedniego.
Na obszarach wiejskich istotny wzrost zapadalno$ci
odnotowano w przypadku zakazen wywolanych przez
H. influenzae, gdzie wskaznik zwigkszyl sie z 0,04
do 0,12/100 tys. (+0,08). Cho¢ wartos¢ bezwzgledna
pozostawata niska wskaznik zapadalno$ci zwiekszyt
si¢ trzykrotnie w poréwnaniu z 2023 r. Niewielki
wzrost, o 0,01/100 tys., dotyczyl takze zakazen
N. meningitidis (z 0,21 do 0,22/100 tys.). W przypadku
S. pneumoniae zapadalno$¢ nieznacznie spadia —
z 0,75 do 0,70/100 tys. W 2023 r. dla zachorowan
o tej etiologii odnotowano wzrost zapadalnosci,
natomiast w 2024 r. odnotowano jej niewielki
spadek. Natomiast w grupie zapalen opon mo6zgowo-
rdzeniowych i/lub moézgu o innej okreslonej lub
nieokreslonej etiologii zapadalno$¢ wsréd miesz-
kancow wsi zmniejszyla si¢ z 0,71 do 0,65/100 tys.
(—0,06) (Tab. I1I).

W srodowisku miejskim w 2024 r. odnotowano
wzrost zapadalnos$ci dla wigkszosci analizowanych
czynnikdéw etiologicznych. Najwickszy wzrost doty-
czyt zapalen opon mozgowo-rdzeniowych i/lub mézgu
wywotanych przez S. pneumoniae, dla ktoérych wskaz-
nik wzrést z 0,70 do 0,83/100 tys. mieszkancow (+0,13).
Tendencj¢ wzrostowg obserwowano réwniez w 2023 r.
Dla zakazen wywotanych przez N. meningitidis zapa-
dalno$¢ wzrosta z 0,19 do 0,23/100 tys. mieszkancow
(+0,04). W przypadku zapalen opon moézgowo-rdze-
niowych i/lub mézgu wywotanych przez H. influenzae
typu b odnotowano niewielki spadek zapadalno$ci —
z 0,12 do 0,10/100 tys. mieszkancow (—0,02). Odmien-
ny kierunek zmian zaobserwowano w grupie zapa-
len opon moézgowo-rdzeniowych i/lub mozgu o innej
okreslonej lub nieokreslonej etiologii — tu zapadalnos¢
spadta z 0,86 do 0,72/100 tys. (—0,14), co moze by¢
efektem lepszej diagnostyki przyczynowej, szerszego
stosowania testow molekularnych oraz bardziej precy-
zyjnego kodowania przypadkow (Tab. I11).

W 2024 r. wyzsze wskazniki zapadalnosci wsrod
mezczyzn niz kobiet obserwowano dla wigkszosci
analizowanych czynnikéw etiologicznych. Wyjatek
stanowity zachorowania wywotane przez N. menin-
gitidis, dla ktorych zapadalnos¢ byta jednakowa u obu
plci. Najwieksze roznice dotyczyly zachorowan wy-
wotanych przez S. pneumoniae. Z kolei zapadalnos¢
w miastach byla wyzsza niz na terenach wiejskich dla
wigkszosci czynnikow, z wyjatkiem H. influenzae, dla
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Table III. Meningitis and/or encephalitis. Incidence per 100 000 by sex and location

Tabela II1. Zapalenia opon i/lub mézgu. Zapadalno$¢ na 100 tys. wg pici i srodowiska
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ktorego wzrost w $rodowisku wiejskim byl bardziej
wyrazny (Tab. III).

W 2024 roku najwigkszy odsetek bakteryjnych za-
palen opon mézgowo-rdzeniowych i/lub moézgu w tym
neuroboreliozy, odnotowano wsrdd osob w wieku 45-
64 lata, ktore stanowily 30,1% wszystkich zgtoszo-
nych zachorowan. Druga co do wielkos$ci grupa byty
osoby w wieku 65 lat i wigcej (27,7%), a trzecig — oso-
by w wieku 25-44 lata (18,6%). Dzieci w wieku do 4.
roku zycia stanowity 11,7% wszystkich zachorowan
(Tab. IV).

Pod wzglgedem rozktadu etiologicznego, z wytacze-
niem neuroboreliozy, dominowaty zachorowania wy-
wotane przez S. pneumoniae (293/678), 43,2% wszyst-
kich zgloszonych zakazen o etiologii bakteryjnej, Tab.
1V). Druga pod wzglgdem liczby zgloszen kategori¢
stanowily zachorowania o innej okreslonej lub nie-
okreslonej etiologii bakteryjnej — 259 przypadkoéw
(38,2%), ktorych wysoki udziat moze wynika¢ z trud-
nos$ci diagnostycznych lub ograniczonego dostgpu do
metod identyfikacji molekularnej. Po wytaczeniu neu-
roboreliozy, zakazenia wywolane przez N. meningiti-
dis odpowiadatly za 85 zachorowan (12,5% wszystkich
przypadkow), a wywotane przez H. influenzae za 41
zachorowan (6,0%).

W populacji dzieci w wieku do 4. roku zycia do-
minowaty zakazenia o innej okreslonej lub nieokre-
slonej etiologii — 33 zachorowania (41,8%). Zakaze-
nia wywotane przez N. meningitidis stanowily 31,6%
(25 zgloszen), natomiast S. pneumoniae — 20,3% (16
zgloszen). Najwyzszy wskaznik zapadalnosci dla za-
kazen wywolanych przez N. meningitidis odnotowano
w tej najmtodszej grupie wieku 1 wyniost 1,59/100
tys. mieszkancow. Warto zauwazy¢, ze w tej grupie
wieku zapadalno$¢ dla zakazen wywotanych przez
S. pneumoniae i H. influenzae wyniosta odpowiednio
1,02 i 0,32/100 tys. mieszkancow (Tab. IV).

Dane te wskazujg na znaczenie dziatan profilak-
tycznych, zwlaszcza w odniesieniu do grup wieku naj-
bardziej narazonych na ci¢zki przebieg zakazen bak-
teryjnych osrodkowego uktadu nerwowego — dzieci do
4. roku zycia oraz osoby starsze. W 2024 roku najwie-
cej przypadkow zapalen opon mézgowo-rdzeniowych
i/lub mozgu wywolanych przez S. pneumoniae odno-
towano w grupach wiekowych 45-64 lata (113 zacho-
rowan; 38,6%) oraz >65 lat (91 zachorowan; 31,2%), co
facznie stanowito blisko 70% wszystkich zachorowan.
(Tab. IV).

Neisseria meningitidis. W 2024 roku odnotowano
85 zachorowan na zapalenie opon mézgowo-rdzenio-
wych i/lub mézgu wywotanych przez N. meningitidis,
co odpowiada zapadalnosci 0,23 /100 tys. mieszkan-
cow. W poroéwnaniu z 2023 rokiem (74 zachorowania,
zapadalno$¢ 0,20/100 tys.) oznacza to wzrost liczby
zakazen o 14,9% oraz wzrost zapadalnosci o 15%.
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Table I'V. Bacterial meningitis and/or encephalitis. Number of cases and incidence per 100 000 population by age and

etiological agent

Tabela V. Bakteryjne zapalenia opon i/lub mézgu. Liczba zachorowan oraz zapadalnos¢ na 100 tys. mieszkancow wg

wieku i czynnika etiologicznego

Etiological factor
Age group Number of cases and Other bacterial
in years incidence Neisseria Haemophilus Streptococcus specified an d’
meningitidis influenzae pneumoniae Enspeci fied

0.4 number of cases 25 5 16 33
) incidence per 100 000 1.59 0.32 1.02 2.10

59 number of cases 4 2 5 13
incidence per 100 000 0.20 0.10 0.25 0.66

10-14 number of cases 4 1 8 13
incidence per 100 000 0.20 0.05 0.39 0.64

15.19 number of cases 9 1 2 8
incidence per 100 000 0.46 0.05 0.10 0.41

number of cases 6 1 1 3

20-24 —

incidence per 100 000 0.34 0.06 0.06 0.17

5544 number of cases 16 10 57 43
incidence per 100 000 0.15 0.09 0.53 0.40

number of cases 14 11 113 66

45-64 —

incidence per 100 000 0.14 0.11 1.14 0.66

65+ number of cases 7 10 91 80
incidence per 100 000 0.09 0.13 1.19 1.05
Total number of cases 85 41 293 259

infections caused by N. meningitidis accounted for
85 cases (12.5% of all cases), and those caused by H.
influenzae for 41 cases (6.0%).

In the population of children under 4 years of age,
infections of other specified or unspecified etiology
predominated — 33 cases (41.8%). Infections caused
by N. meningitidis accounted for 31.6% (25 reports),
while S. pneumoniae accounted for 20.3% (16 reports).
The highest incidence rate for infections caused by
N. meningitidis was recorded in this youngest age
group, at 1.59 cases/100 000 inhabitants. It is worth
noting, that in this age group, the incidence rates for
infections caused by S. pneumoniae and H. influenzae
were 1.02 and 0.32/100 000 inhabitants, respectively
(Table 1V).

These data highlight the importance of preventive
measures, especially for the age groups most at risk
of severe bacterial infections of the central nervous
system — children up to 4 years of age and the elderly.
In 2024, the highest numbers of cases of meningitis
and/or encephalitis caused by S. pneumoniae were
recorded in the age groups 45-64 years (113 cases;
38.6%) and >65 years (91 cases; 31.2%), accounting for
nearly 70% of all cases. (Table I'V)
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W  odniesieniu do sytuacji sprzed pandemii
COVID-19 w 2019 roku (95 przypadkow; zapadalnosé¢
0,25/100 tys.), zaréwno liczba zachorowan, jak i
zapadalno$¢ pozostaty nizsze — oznacza to spadek
liczby zachorowan o 10,5% 1 nizszg zapadalnos¢ o 8%
(Tab. I).

Zakazenia meningokokowe stanowily 7,4% wszyst-
kich neuroinfekcji bakteryjnych w 2024 r. (z neurobo-
reliozg) oraz 20,3% przypadkow wywolanych przez
trzy gtowne bakterie objete szczepieniami ochronnymi
(S. pneumoniae, H. influenzae, N. meningitidis) (Tab.
I). Rozklad kwartalny zachowat profil z przewaga na
poczatku roku: odnotowano 28 zachorowan w I kw.,
20 w I kw., 18 w I kw. i 19 w IV kw., co odpowiada
udziatom 32,9%/23,5%/21,2%/22,4% i wskazuje na
umiarkowang sezonowo$¢ z nieco wickszg liczba
zgloszen na poczatku roku (Tab. V).

Najwicksza liczbg zgtoszen odnotowano w gru-
pach: 0-4 lata (25 przypadkoéw), 15-19 lat (9 przypad-
kow) oraz 25-44 lata (16 przypadkow). Najwyzszy
wskaznik zapadalnosci w 2024 roku odnotowano
wsrdd dzieci do 4. roku zycia — 1,59 /100 tys., a zacho-
rowania w tej grupie wieku stanowity 29,4% wszyst-
kich zakazen meningokokowych (Tab. IV).
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Neisseria _meningitidis. In 2024, 85 cases
of meningitis and/or encephalitis caused by NMN.

meningitidis were recorded, corresponding to an
incidence rate of 0.23/100 000 inhabitants.

Compared to 2023 (74 cases, incidence rate 0.20/
100 000), this represents a 14.9% increase in the
number of infections and a 15% increase in incidence.
Compared to the situation before the COVID-19
pandemic in 2019 (95 cases; incidence rate 0.25/
100 000), both the number of cases and the incidence
remained lower. This represents a 10.5% decrease in
the number of cases and an 8% lower incidence (Table
I). Meningococcal infections accounted for 7.4%
of all bacterial neuroinfections in 2024 (including
neuroborreliosis) and 20.3% of cases caused by
the three main vaccine-recommended bacteria (S.
pneumoniae, H. influenzae, N. meningitidis) (Table I).
The quarterly distribution maintained a profile with
a predominance at the beginning of the year: 28 cases
were recorded in QI1, 20 in Q2, 18 in Q3, and 19 in Q4,
representing shares of 32.9%/23.5%/21.2%/22.4%
and indicating moderate seasonality with a slightly
higher number of reports at the beginning of the year
(Table V). The highest number of reports was recorded
in the age groups: 0-4 years (25 cases), 15-19 years
(9 cases), and 25-44 years (16 cases). The highest
incidence rate in 2024 was recorded among children
under 4 years of age — 1.59/100 000, and cases in this
age group accounted for 29.4% of all meningococcal
infections (Table I'V).

In 2024, infections caused by N. meningitidis were
slightly more common in urban settings — the incidence
in cities was 0.23/100 000, while in rural areas it
was 0.22/100 000. In the previous year, i.c., in 2023,
rural areas were characterized by a higher incidence
(0.21 vs. 0.19/100 000). In 2024, the incidence rate
was equal between men and women — 0.23/100 000,
indicating a leveling of the disease rate between the
sexes. For comparison, in 2023, the incidence rate
among men was 0.22, and among women 0.16/100
000 (Table III). In 2024, the highest number of
cases caused by N. meningitidis was recorded in the
following voivodeships: Mazowieckie — 17 cases
(incidence rate 0.31/100 000), Eodzkie and Slaskie —
8 cases each (incidence rates 0.34 and 0.19/100 000,
respectively). The fewest cases — 0 — were recorded
in the Swigtokrzyskie voivodeship, and one case each
in the Lubuskie and Opolskie voivodeships (incidence
rates 0.10 and 0.11/100 000, respectively). In 2024,
the highest increase in the number of meningococcal
infections compared to 2023 was recorded in the
Mazowieckie voivodeship, where the number of
cases increased from 8 to 17 (by 112.5%). Outside the
Mazowieckie voivodeship, an increase in the number
of cases was recorded in the L.odzkie voivodeship

W 2024 roku zakazenia wywotane przez N. me-
ningitidis nieznacznie czesciej wystepowaty w srodo-
wisku miejskim — zapadalno$¢ w miastach wyniosta
0,23/100 tys., natomiast na terenach wiejskich 0,22/100
tys. W poprzednim roku, tj. w 2023 r., to obszary wiej-
skie charakteryzowaly si¢ wyzsza zapadalnoscia (0,21
vs 0,19/100 tys.). W 2024 r. poziom zapadalnosci byt
réwny wsrod mezezyzn 1 kobiet — 0,23/100 tys., co
oznacza wyrownanie poziomu zachorowan miedzy
ptciami. Dla poréwnania, w 2023 r. zapadalno$¢ wsrod
mezczyzn wynosita 0,22, a wéroéd kobiet 0,16/100 tys.
(Tab. III).

W 2024 r. najwigcej zachorowan wywotanych N.
meningitidis zanotowano w wojewodztwach: ma-
zowieckim — 17 przypadkow (zapadalnos¢ 0,31/100
tys.) oraz t6dzkim i $laskim — po 8 przypadkéw (za-
padalnos¢ 0,34 1 0,19 /100 tys., odpowiednio). Naj-
mniej przypadkow — 0 odnotowano w wojewddztwie
$wigtokrzyskim,i po jednym przypadku — w lubuskim
i opolskim (zapadalno$¢ odpowiednio 0,10 i 0,11/100
tys.). W 2024 r. najwyzszy wzrost liczby zakazen me-
ningokokowych w poréwnaniu z 2023 r. odnotowano
w wojewodztwie mazowieckim, gdzie liczba przypad-
kow wzrosta z 8 do 17 (o 112,5%). Poza wojewddz-
twem mazowieckim wzrost liczby zachorowan odno-
towano w wojewodztwach: t6dzkim (z 3 do 8), wiel-
kopolskim, §laskim, podlaskim, podkarpackim oraz
kujawsko-pomorskim. Najwigkszy spadek liczby za-
kazen zaobserwowano w wojewodztwie pomorskim,
gdzie liczba przypadkow zmniejszyta sie¢ z 7 w 2023
roku do 2 w 2024 roku (71,4% spadek). Spadek ob-
serwowano rowniez w wojewodztwie matopolskim
i warminsko-mazurskim. W kilku wojewodztwach
liczba przypadkow pozostala na niezmienionym po-
ziomie: dolno$lgskim, lubelskim, lubuskim, oraz za-
chodniopomorskim..

Haemophilus influenzae tyvpu b. Liczba zachoro-
wan na zapalenie opon mozgowo-rdzeniowych i/lub
moézgu wywolane przez H. influenzae typu b wzrosta
z 33 przypadkéw w 2023 roku do 41 w 2024 r. Za-
padalnos¢ wzrosta w stosunku do 2023 r. z 0,09/100
tys. do 0,11/100 tys. W poréwnaniu z 2019 rokiem
(10 przypadkow, zapadalnos$¢ 0,03/100 tys.) byto to
0 310% wiecej (Tab. I). W 2024 r. zachorowania zare-
jestrowano w 14 wojewddztwach, liczba zachorowan
w wojewodztwie wahata si¢ od 1 do 7 (w woj. wielko-
polskim), w woj. lubuskim i opolskim nie zgtoszono
zachorowan (9).

Najwiecej zachorowan odnotowano w grupie wie-
ku 65 lat i wiecej (10 zachorowan) oraz 45-64 lata
(11 zachorowan). Pig¢ zachorowan dotyczyto dzieci
w wieku 0-7 lat, ktore byty zaszczepione zgodnie z ka-
lendarzem szczepien (otrzymaty 4 dawki szczepion-
ki). Dodatkowo, pojedyncze przypadki zachorowan
odnotowano u 0sob w wieku 12 oraz 16 lat, rowniez
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Table V. Meningococcal disease: meningitis and/or encephalitis. Number of cases and incidence per 100 000 population

by voivodeships in 2024

Tabela V. Choroba meningokokowa: zapalenie opon mézgowych i/lub moézgu. Liczba zachorowan oraz zapadalno$é na 100

tys. mieszkancéw wg wojewodztw w 2024 roku

Voivodeship Number of incident cases in quarters Number Incidence
I 11 111 v of cases per 100 000
2023 28 14 13 19 74 0.20
Poland

2024 28 20 18 19 85 0.23
Dolnoslaskie 1 4 0 0 5 0.17
Kujawsko-Pomorskie 1 1 1 2 5 0.25
Lubelskie 0 0 3 1 4 0.20
Lubuskie 1 0 0 0 1 0.10
Lodzkie 1 1 4 2 8 0.34
Matopolskie 4 2 0 1 7 0.20
Mazowieckie 8 3 4 2 17 0.31
Opolskie 1 0 0 0 1 0.11
Podkarpackie 1 1 1 2 5 0.24
Podlaskie 2 0 1 1 4 0.35
Pomorskie 1 0 1 0 2 0.08
Slaskie 3 2 0 3 8 0.19
Swietokrzyskie 0 0 0 0 0 0.00
Warminsko-Mazurskie 1 1 1 2 5 0.37
Wielkopolskie 2 4 0 1 7 0.20
Zachodniopomorskie 1 1 2 2 6 0.37

(from 3 to 8), Wielkopolskie voivodeship, Slaskie
voivodeship, Podlaskie voivodeship, Podkarpackie
voivodeship and Kujawsko-Pomorskie voivodeship.
The largest decline in infections was observed in
the Pomorskie voivodeship, where the number of
cases decreased from 7 in 2023 to 2 in 2024 (a 71.4%
decrease). Declines were also observed in the
Matopolskie voivodeship and Warminsko-mazurskie
voivodeship. In several voivodeships, the number of
cases remained unchanged: Matopolskie voivodeship,
Lubelskie voivodeship, Lubuskie voivodeship and
Zachodniopomorskie voivodeship.

Haemophilus influenzae type b. The number of
cases of meningitis and/or encephalitis caused by H.
influenzae type b increased from 33 cases in 2023 to
41 in 2024. The incidence increased from 0.09/100
000 to 0.11/100 000 compared to 2023. This was
a 310% increase compared to 2019 (10 cases, incidence
0.03/100 000) (Table I). In 2024, cases were recorded in
14 voivodeships; the number of cases per voivodeship
ranged from 1 to 7 (in the Wielkopolskie voivodeship),
while no cases were reported in the Lubuskie and
Opolskie voivodeships (9). The highest incidence
was observed in the age group 65 years and older (10
cases) and 45-64 years (11 cases). Five cases occurred
in children aged 0-7 years, who were vaccinated
according to the vaccination schedule (they received
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objetych szczepieniami. Pozostate 34 osoby, u ktérych
rozpoznano zakazenie, nie byly zaszczepione. Nie
podjeto dziatan przeciwepidemicznych. Zapadalnosé
wsrod mezczyzn byta wyzsza niz kobiet (0,12 vs. 0,10
/100 tys.) Zapadalno$¢ byta wyzsza na wsi (0,12/100
tys.) niz w miescie (0,10/100 tys.) (Tab. III).

W 2024 r. stan zaszczepienia 2-latkow (szczepie-
nie pierwotne) przeciw H. influenzae typu b dla Polski
wynosit 94,2%. W poszczegdlnych wojewdodztwach
zawierat si¢ w przedziale od 90,9% w wojewodztwie
lubelskim do 98,1% w wojewodztwie kujawsko-po-
morskim (8). W 2023 r. stan zaszczepienia 2-latkéw
(szczepienie pierwotne) przeciw H. influenzae typu b
dla Polski wynosit 94,3%. W poszczeg6élnych woje-
wodztwach zawierat si¢ w przedziale od 90,8% w wo-
jewodztwie podlaskim do 97,4% w wojewddztwie
kujawsko-pomorskim. Dla poréwnania, w 2019 r. stan
zaszczepienia 2-latkow (szczepienie pierwotne) prze-
ciw H. influenzae typu b dla Polski wynosit 96,8%,
w zakresie 90,1% — 98,4% na poziomie wojewddztw.
W latach 2019-2024 obserwuje si¢ systematyczny,
stopniowy spadek stanu zaszczepienia 2-latkéw prze-
ciw H. influenzae typu b —z 96,8% do 94,2% na pozio-
mie kraju. Cho¢ obecny poziom jest nadal wzglednie
wysoki, utrzymujacy si¢ trend spadkowy oraz trwa-
fe roznice regionalne moga w przysztosci wptynaé
na obnizenie odpornosci populacyjnej i zwiekszy¢
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four doses of the vaccine). Additionally, isolated cases
were reported in individuals aged 12 and 16, also
vaccinated. The remaining 34 individuals diagnosed
with the infection were unvaccinated. No preventive
measures were taken. The incidence rate among men
was higher than among women (0.12 vs. 0.10/100 000).
The incidence rate was higher in rural areas (0.12/100
000) than in urban areas (0.10/100 000) (Table III).

In 2024, the vaccination rate (primary vaccination)
for 2-year-olds against H. influenzae type b in Poland
was 94.2%. In individual voivodeships, it ranged
from 90.9% in the Lubelskie voivodeship to 98.1%
in the Kujawsko-Pomorskie voivodeship (8). In 2023,
the vaccination coverage of 2-year-olds (primary
vaccination) against H. influenzae type b in Poland
was 94.3%. In individual voivodeships, it ranged from
90.8% in the Podlaskie voivodeship to 97.4% in the
Kujawsko-Pomorskie voivodeship. For comparison,
in 2019, the vaccination coverage of 2-year-olds
(primary vaccination) against H. influenzae type b
in Poland was 96.8%, ranging from 90.1% to 98.4%
at the voivodeship level. In the years 2019-2024,
a systematic, gradual decline in the vaccination
coverage of 2-year-olds against H. influenzae type b
was observed — from 96.8% to 94.2% at the national
level. Although the current level is still relatively
high, the continuing downward trend and persistent
regional differences may reduce population immunity
in the future and increase the risk of disease outbreaks.
Efforts are needed to educate parents and support the
vaccination system.

Streptococcus pneumoniae. In 2024, the number
of cases of meningitis and/or encephalitis caused by
S. pneumoniae increased by 7.3% compared to 2023,
reaching 293 cases and an incidence of 0.78/100 000.
Compared to 2019, this increase was over 50%.

Analysis of reported cases of meningitis and/
or encephalitis caused by S. pneumoniae indicates
continued regional variation, both in terms of the
number of cases and incidence.

In 2024, the highest number of cases was recorded
in the following voivodeships: Mazowieckie (40),
Wielkopolskie (39), Matopolskie (29), Pomorskie
(25), and Slaskie (24) (Table VI). This indicates the
continued dominance of the largest voivodeships in
terms of population in the total number of reported
cases, with minor shifts year-on-year.

In terms of incidence rates, which better reflect the
relative burden on the population, the highest values
were recorded in 2024 in the Lubuskie voivodeship
(1.23/100 000), Wielkopolskie voivodeship (1.12/100
000), and Pomorskie voivodeship (1.06/100 000)
(Table VI).

The Lubelskie voivodeship had the lowest incidence
rates in both 2023 and 2024 — 0.25/100 000 in 2023 and

ryzyko wystepowania ognisk choroby. Konieczne sa
dzialania w zakresie edukacji rodzicow oraz wsparcia
systemu szczepien.

Streptococcus pneumoniae. W 2024 1. liczba za-
chorowan na zapalenia opon mézgowo-rdzeniowych i/
lub mézgu wywolanych przez S. pneumoniae wzrosta
0 7,3% wzgledem 2023 roku, osiagajac 293 zachoro-
wania i zapadalnos¢ 0,78/100 tys. W poréwnaniu do
2019 roku, wzrost wyniost ponad 50%.

Analiza zgloszen przypadkow zapalenia opon mo-
zgowo-rdzeniowych i/lub mézgu wywolanych przez S.
pneumoniae wskazuje na utrzymujace si¢ zréznicowa-
nie regionalne, zardéwno pod wzgledem liczby zacho-
rowan, jak i zapadalnosci. W 2024 r. najwigksza liczbe
zachorowan odnotowano w wojewodztwach: mazo-
wieckim (40), wielkopolskim (39), matopolskim (29),
pomorskim (25) oraz slaskim (24) (Tab. VI). Wskazu-
je to na utrzymujaca si¢ dominacje najwigkszych pod
wzgledem liczby ludno$ci wojewddztw w tacznej licz-
bie zgloszonych zachorowan, przy niewielkich prze-
suni¢ciach rok do roku. Pod wzgledem zapadalnosci,
ktora lepiej odzwierciedla wzgledne obcigzenie popu-
lacji, w 2024 r. najwyzsze warto$ci odnotowano w wo-
jewoddztwach: lubuskim (1,23/100 tys.), wielkopolskim
(1,12/100 tys.) i pomorskim (1,06/100 tys.) (Tab. VI).
Wojewddztwo lubelskie w obydwu latach 2023 i 2024
charakteryzowato si¢ najnizsza zapadalnoscig — odpo-
wiednio 0,25/100 tys. w 2023 r. 1 0,35/100 tys. w 2024
r. Moze to $wiadczy¢ o trwatym utrzymywaniu si¢
nizszego ryzyka zachorowan w tym regionie, co moze
wynikaé¢ z réznic demograficznych, struktury wieku
populacji, organizacji ochrony zdrowia lub czynnikow
srodowiskowych. Wzrost zapadalnosci w woj. wielko-
polskim (z 0,86 do 1,12/100 tys.) oraz pojawienie si¢
woj. lubuskiego jako regionu o najwyzszej zapadal-
nosci w 2024 r. moze wskazywac na lokalne ogniska
transmisji lub pogorszenie efektywnosci dziatan pro-
filaktycznych.

W 2024 roku zapadalno$¢ na zapalenie opon mo-
zgowo-rdzeniowych i/lub moézgu wywotane przez S.
pneumoniae wyniosta 0,83/100 tys. w miastach oraz
0,70/100 tys. mieszkajacych na wsi, co stanowi od-
wrocenie trendu obserwowanego w 2023 roku, gdy
wyzsze wartosci notowano na terenach wiejskich (Tab.
I10). Niezaleznie od miejsca zamieszkania, w obu po-
pulacjach obserwowano wzrost zapadalno$ci w sto-
sunku do roku poprzedniego, co sugeruje utrzymujaca
si¢ tendencje wzrostowg w transmisji pneumokokéw
na poziomie populacyjnym.

Najwickszy odsetek zachorowan odnotowano
w grupie 45-64 lata — 38,6% (113/293 zachorowania)
oraz w grupie wieku 65 lat i wigcej — 31,1% (91 zacho-
rowan) (Tab. IV). Wyniki te wskazuja na utrzymujaca
si¢ dominacje starszych grup wiekowych w struktu-
rze zachorowan. Wskazuje to na potrzebg zwigksze-
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Table VI. Disease caused by S. pneumoniae : meningitis and/or encephalitis. Number of cases and incidence per 100 000

population by voivodeships in 2024

Tabela VI. Choroba wywolana przez S. pneumoniae, inwazyjne zapalenie opon moézgowych i/lub mézgu. Liczba
zachorowan oraz zapadalnos$¢ na 100 tys. wg wojewodztw w 2024 roku

Voivodeship Number of incident cases in quarters Number of Incidence
I 11 111 v cases per 100 000
2023 95 67 52 59 273 0.72
Poland

2024 105 65 48 75 293 0.78
Dolnoslaskie 5 3 2 7 17 0.59
Kujawsko-Pomorskie 1 1 2 13 0.65
Lubelskie 3 1 1 2 7 0.35
Lubuskie 4 3 3 12 1.23
Lodzkie 10 5 3 3 21 0.89
Matopolskie 9 7 7 6 29 0.85
Mazowieckie 19 5 5 11 40 0.73
Opolskie 2 3 0 0 5 0.54
Podkarpackie 5 3 4 8 20 0.97
Podlaskie 3 2 0 3 8 0.70
Pomorskie 9 7 3 6 25 1.06
Slaskie 8 6 5 5 24 0.56
Swigtokrzyskie 3 0 4 0 7 0.60
Warminsko-Mazurskie 3 3 2 5 13 0.96
Wielkopolskie 10 11 8 10 39 1.12
Zachodniopomorskie 5 4 0 4 13 0.80

0.35/100 000 in 2024, respectively. This may indicate
a persistently lower risk of disease in this region, which
may result from demographic differences, the age
structure of the population, healthcare organization, or
environmental factors.

The increase in the incidence rate in the
Wielkopolskie voivodeship (from 0.86 to 1.12/100
000) and the emergence of the Lubuskie voivodeship
as the region with the highest incidence in 2024 may
indicate local transmission outbreaks or a decline in
the effectiveness of preventive measures.

In 2024, the incidence of meningitis and/or
encephalitis caused by S. pneumoniae was 0.83/100
000 in urban areas and 0.70/100 000 in rural areas,
reversing the trend observed in 2023, when higher rates
were recorded in rural areas (Table III). Regardless
of place of residence, an increase in incidence
was observed in both populations compared to the
previous year, suggesting a continuing upward trend
in pneumococcal transmission at the population level.
The highest incidence rate was recorded in the 45-64
age group — 38.6% (113/293 cases) and in the 65 and
older age group — 31.1% (91 cases) (Table IV). These
results indicate the continued dominance of older age
groups in the disease structure. This indicates the need
to increase protection for these groups, including by
expanding the availability of vaccinations. In the 0-4
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nia ochrony tych grup, m.in. poprzez rozszerzenie do-
stepnosci szczepien. W grupie wieku 0-4 lata liczba
zachorowan wyniosta 16, co oznacza spadek o 30,4%
w poréwnaniu do 2023 r. (23 zachorowania) oraz
o 11,1% w porownaniu do 2019 r. (18 zachorowan). Po-
mimo wahan liczby zachorowan w tej grupie, wysoki
poziom zaszczepienia dzieci przeciw S. pneumoniae
przyczynia si¢ do stabilnie niskiego poziomu zacho-
rowan w tej populacji. Dane potwierdzajg skuteczno$é¢
programu szczepien obowigzkowych w ograniczaniu
ciezkich zakazen pneumokokowych u najmtodszych.

W 2024 roku cykl podstawowy szczepienia prze-
ciw S. pneumoniae otrzymato w Polsce tacznie 138
419 dzieci, co oznacza spadek o 8,4% w porownaniu
do roku 2023 (151 095 zaszczepionych). Podobnie jak
w latach ubiegtych, najwicksza liczbe zaszczepionych
odnotowano w wojewodztwie mazowieckim — 19 553
dzieci, co stanowito 14,1% wszystkich zaszczepionych
w skali kraju (8).

Odsetek dzieci z rocznika 2023 zaszczepionych cy-
klem podstawowym przeciw pneumokokom na pozio-
mie wojewodztw wahat sie od 88,5% do 97,6%. Mimo
utrzymujgcego si¢ wysokiego poziomu stanu zaszcze-
pienia, widoczny jest niepokojacy trend — wzrost licz-
by oséb uchylajacych sie od obowigzku szczepien
w grupie wieku 0-19 lat, ktory obserwowany byt juz
w 2023 roku (wzrost o 19,8% wzgledem 2022 roku).
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age group, the number of cases was 16, representing
a 30.4% decrease compared to 2023 (23 cases) and an
11.1% decrease compared to 2019 (18 cases). Despite
fluctuations in the number of cases in this group, high
vaccination rates against S. pneumoniae contribute to
the consistently low incidence rate in this population.
The data confirm the effectiveness of the mandatory
vaccination program in reducing severe pneumococcal
infections in children.

In 2024, a total of 138,419 children in Poland
received the primary vaccination course against S.
pneumoniae, representing an 8.4% decrease compared
to 2023 (151,095 vaccinated). As in previous years,
the largest number of vaccinated children was
recorded in the Mazowieckie voivodeship — 19 553
children, representing 14.1% of all vaccinated children
nationwide (8).

The percentage of children born in 2023 receiving
the primary vaccination course against pneumococci
at the voivodeship level ranged from 88.5% to
97.6%. Despite the continued high vaccination rate,
a disturbing trend is visible — an increase in the number
of people avoiding mandatory vaccination in the
0-19 age group, which was already observed in 2023
(a 19.8% increase compared to 2022). The observed
decline in the overall vaccination rate and persistent
regional differences may impact long-term population
immunity and the effectiveness of vaccination
programs. Given the increasing incidence of invasive
pneumococcal infections, these data indicate the need
to strengthen educational efforts, monitor compliance
with mandatory vaccination requirements, and further
promote vaccination among both children and adults.

VIRAL MENINGITIS AND ENCEPHALITIS

In 2024, 1 931 cases of viral meningitis and/or
encephalitis were recorded in Poland, representing an
incidence rate of 5.14 cases per 100 000 population.
Compared to 2023 (1 569 cases, incidence rate
4.16/100 000), this represents a 23.1% increase in
cases. Compared to 2019 (1 318 cases), the number of
cases increased by 46.5%. Nearly half of all cases (803
cases; incidence rate 2.14/100 000) were classified as
tick-borne encephalitis (TBE). Cases of this etiology
accounted for 41.6% of all viral meningitis and/or
encephalitis cases in 2024. 35.7% of cases (689 cases)
were other specified, unspecified, and reported under
other notifiable diseases. Other diagnoses included
enteroviral meningitis (349 cases) and herpesviral
encephalitis and meningitis (90 cases in total) (Table I).

Tick-Borne Encephalitis (TBE). In 2024, 803
cases of tick-borne encephalitis were reported. This
was a 21.5% increase compared to the previous year
(Table VII). Compared to 2023, the incidence increased

Obserwowany spadek catkowitej liczby zaszcze-
pionych oraz utrzymujgce si¢ roznice regionalne moga
mie¢ wptyw na dtugofalowa odpornos¢ populacyjna
i skuteczno§¢ programéw szczepien. W kontekscie
wzrostu liczby zachorowan na inwazyjne zakazenia
pneumokokowe, dane te wskazuja na potrzebg wzmoc-
nienia dziatan edukacyjnych, monitoringu realizacji
obowigzku szczepien oraz dalszej promocji szczepien
zarébwno wsrod dzieci, jak i osob dorostych.

ZAPALENIE OPON MOZGOWO-
RDZENIOWYCH I ZAPALENIE MOZGU
O ETIOLOGII WIRUSOWE]

W 2024 roku zarejestrowano w Polsce 1931 przy-
padkow wirusowych zapalen opon mézgowo-rdzenio-
wych i/lub mézgu, co odpowiada zapadalnosci 5,14
/100 tys. W porownaniu do 2023 roku (1569
przypadkow, zapadalnos¢ 4,16/100 tys.), oznacza to
wzrost liczby zachorowan o 23,1%. W poréwnaniu
do 2019 roku (1318 przypadkow) liczba zachorowan

wzrosta o 46,5%.

Blisko potowa wszystkich zachorowan (803 przy-
padki; zapadalnos¢ 2,14/100 tys.) zostata zaklasyfiko-
wana jako kleszczowe zapalenie mozgu (KZM). Za-
chorowania o tej etiologii stanowity 41,6% wszystkich
wirusowych zapalen opon i/lub mézgu w 2024 roku,
35,7% przypadkow (689 zachorowan) stanowity inne
okreslone, nieokres$lone oraz zgtoszone w innych cho-
robach objetych obowiazkiem zglaszania zapalenia
opon mézgowo-rdzeniowych i/lub mézgu.

Pozostate rozpoznania obejmowaty enterowiru-
sowe zapalenia opon moézgowo-rdzeniowych (349
zachorowan) oraz herpeswirusowe zapalenia mézgu
oraz zapalenia opon moézgowo-rdzeniowych (tgcznie
90 zachorowan) (Tab. I).

Kleszczowe zapalenie mozgu (KZM). W 2024 roku
zgloszono 803 przypadki zachorowan na kleszczowe
zapalenie mozgu. Byl to wzrost o 21,5% wzgledem
roku poprzedniego (Tab. VII). W poréwnaniu do roku
2023, nastgpit wzrost zapadalnosci z 1,75 /100 tys. do
warto$ci 2,14 /100 tys., tj. 0 22,3%. Byla to najczestsza
neuroinfekcja o etiologii wirusowej, jednoczesnie naj-
czestsza neuroinfekcja, obok neuroboreliozy, przeno-
szona przez wektory. Dla porownania, w 2024 r. wy-
kazano 423 przypadki neuroboreliozy, a zapadalnos¢
wyniosta 1,13/100 tys. (Tab. I). Liczba przypadkow
KZM w ciagu 5 ostatnich lat wzrosta 5-krotnie (z 158
przypadkow w 2020 do 803 w 2024 roku). W 2024 r.
na poziomie wojewodztw zapadalno$¢ powyzej zapa-
dalnosci ogdétem dla Polski odnotowano w czterech
wojewddztwach — podlaskim (18,23/100 tys.), war-
minsko-mazurskim (9,01 /100 tys.), mazowieckim (3,5
/100 tys.) oraz lubelskim (2,75/100 tys.), czyli gtéwnie
w wojewodztwach wschodnich. Cztery wojewodztwa
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from 1.75/100 000 to 2.14/100 000, i.e., by 22.3%. It
was the most common viral neuroinfection and, next
to neuroborreliosis, the most common neuroinfection
transmitted by vectors. For comparison, in 2024,
423 cases of neuroborreliosis were reported, and the
incidence was 1.13/100 000 (Table I). The number of
TBE cases has increased five-fold over the last 5 years
(from 158 cases in 2020 to 803 in 2024). In 2024, at
the voivodeship level, incidence rates above the overall
rate for Poland were recorded in four voivodeships:
Podlaskie (18.23/100 000), Warminsko-Mazurskie
(9.01/100 000), Mazowieckie (3.5/100 000), and
Lubelskie (2.75/100 000), i.e., mainly in the eastern
voivodeships. The four voivodeships with the highest
incidence rate accounted for 71.9% of all cases (577
cases in total). Voivodeships with incidence rates
above 1/100 000 were: Dolnos$laskie and Podkarpackie
(1.64/100 000 each), Matopolskie (1.6/100 000)
and Lodzkie (1.44/100 000). In the remaining eight
voivodeships, the incidence rate did not exceed 1/100
000 (Table VII). The lowest incidence and the lowest
number of cases were recorded in the Lubuskie
voivodeship (1 case, incidence rate 0.1/100 000) and the
Kujawsko-Pomorskie voivodeship (2 cases, incidence
rate 0.1/100 000) (Table VII). The incidence of TBE by
age indicates that cases occurred in all age groups, but
the highest incidence was among people aged 45-49
(84 cases), 35-39 (79 cases), 50-54 (74 cases), and 65-

o najwyzszej zapadalnosci skupity 71,9% wszystkich
przypadkow (tacznie 577 przypadkéw). Wojewddz-
twa o zapadalnosci powyzej 1/100 tys. to: dolnosla-
skie 1 podkarpackie (po 1,64/100 tys.), matopolskie
(1,6/100 tys.) oraz t6dzkie (1,44/100 tys.). W pozosta-
tych 8 wojewodztwach zapadalnos¢ nie przekroczyta
1/100 tys. (Tab. VII).

Najnizszg zapadalno$¢ oraz najmniejsza liczbe
przypadkéow odnotowano w wojewddztwie lubuskim
(1 przypadek, zapadalno$¢ na poziomie 0,1/100 tys.)
oraz w kujawsko-pomorskim (2 przypadki, zapadal-
no$¢ takze 0,1/100 tys.) (Tab. VII).

Zapadalno$¢ na KZM ze wzgledu na wiek wska-
zuje, ze zachorowania wystepowaty we wszystkich
grupach wiekowych, jednak najliczniej dotyczyly
0s0b w grupie wieku 45-49 lat (84 przypadki), a takze
35-39 lat (79 przypadkow), 50-54 lata (74 przypadki)
oraz 65-69 lat (72 przypadki). Najmniej przypadkéw
zarejestrowano wsrod dzieci w wieku 5-9 lat (15 przy-
padkow) i 0-4 lata (18 przypadkow). Najwigksza zapa-
dalnos¢ odnotowano wsrod oséb w wieku produkey;-
nym i starszych.

PODSUMOWANIE I WNIOSKI

W 2024 roku w Polsce odnotowano wzrost tacznej
liczby zachorowan na zapalenia opon mézgowo-rdze-
niowych i/lub mézgu, wynikajacy przede wszystkim

Table VII. Tick-borne encephalitis. Number of cases and incidence per 100 000 population by voivodeships in 2024
Tabela VII. Kleszczowe zapalenie mozgu. Liczba zachorowan oraz zapadalno$é na 100 tys. mieszkancow wg wojewodztw

w 2024 roku
Voivodeship Number of incident cases in quarters Number Incidence
I 11 111 v of cases per 100 000
2023 44 106 332 179 661 1.75
Poland
2024 14 145 331 313 803 2.14
Dolnoslaskie 1 9 19 18 47 1.64
Kujawsko-Pomorskie 0 0 1 1 2 0.10
Lubelskie 0 8 25 22 55 2.75
Lubuskie 0 1 0 0 1 0.10
Lodzkie 2 6 13 13 34 1.44
Matopolskie 1 10 18 26 55 1.60
Mazowieckie 1 33 57 102 193 3.50
Opolskie 0 0 4 1 5 0.54
Podkarpackie 1 2 19 12 34 1.64
Podlaskie 7 40 96 64 207 18.23
Pomorskie 0 2 5 12 0.51
Slaskie 0 0 4 11 0.26
Swigtokrzyskie 0 0 5 1 6 0.52
Warminsko-Mazurskie 0 30 52 40 122 9.01
Wielkopolskie 0 0 3 7 0.20
Zachodniopomorskie 1 4 6 12 0.74
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69 (72 cases). The fewest cases were recorded among
children aged 5-9 (15 cases) and 0-4 (18 cases). The
highest incidence was recorded among working-age
population and older.

SUMMARY AND CONCLUSIONS

In 2024, an increase in the total number of
meningitis and/or encephalitis cases was recorded in
Poland, primarily due to an increase in viral cases. The
number of bacterial cases (including neuroborreliosis)
remained at a similar level as in 2023. A total of 3 085
cases were recorded, representing a 12.1% increase
compared to 2023. Compared to 2019 (2 249 cases),
the number of cases increased by 37.2%, confirming
the continuing upward trend in cases following the
COVID-19 pandemic (10). These data may indicate
a stabilization of the incidence rate following the
pandemic fluctuations and a gradual return to the long-
term upward trend observed in recent decades. In 2024,
viral infections continued to dominate numerically,
with 1 931 cases recorded, representing an incidence
of 5.14 cases per 100 000 inhabitants (a 23.1% increase
compared to 2023). Nearly half of the cases (41.6%)
were caused by tick-borne encephalitis virus (TBE).
The highest incidence of TBE was traditionally
recorded in the eastern voivodeships — Podlaskie
(18.23/100 000), Warminsko-Mazurskie (9.01/100
000), and Mazowieckie (3.50/100 000). These data
confirm the higher risk of disease in endemic regions
and the need to continue vaccination programs and
educational activities targeted at residents of these
areas.

In the case of bacterial infections, the number of
reports of invasive pneumococcal disease with CNS
involvement was 293 (incidence rate 0.78/100 000),
representing a 7.3% increase compared to 2023 and
an over 50% increase compared to 2019. Although the
rate of growth has slowed, the data suggest a sustained
increase in the burden of infections of this etiology in
Poland. Actions are necessary, including monitoring
serotypes, evaluating vaccination effectiveness, and
considering expanding vaccination programs to
include adults and the elderly. In 2024, S. pneumoniae
meningitis and/or encephalitis most frequently affected
adults — 45-64 years of age (113 cases) and >65 years of
age (91 cases). A decrease in the number of cases was
observed in the group of children aged 0-4 years (16 in
2024 vs. 23 in 2023), likely due to the continued high
vaccination rate in this age group. However, among all
bacterial meningitis and/or encephalitis cases, children
under 4 years of age accounted for 12%, indicating the
significant role of this group in severe infections of the
central nervous system and underscoring the need for
targeted preventive measures.

ze zwickszenia liczby zachorowan o etiologii wi-
rusowej. Liczba zachorowan o etiologii bakteryjnej
(z uwzglednieniem neuroboreliozy) utrzymywata
si¢ na zblizonym poziomie co w 2023 r. Lacznie za-
rejestrowano 3085 przypadkéw, co oznacza wzrost
o 12,1% w stosunku do 2023 roku. W pordéwnaniu
do 2019 roku (2249 przypadkow), liczba zachorowan
zwiekszyta si¢ 0 37,2%, co potwierdza utrzymujacy si¢
trend wzrostowy zachorowan po pandemii COVID-19
(10). Dane te moga wskazywac¢ na ustabilizowanie si¢
poziomu zapadalnosci po pandemicznych fluktuacjach
oraz stopniowy powrét do dtugoterminowego trendu
wzrostowego obserwowanego w ostatnich dekadach.

W 2024 roku zakazenia o etiologii wirusowej na-
dal dominowaty liczbowo — odnotowano 1931 przy-
padkow, co odpowiada zapadalnosci 5,14 /100 tys.
mieszkancow (wzrost o 23,1% wzgledem 2023 r.). Bli-
sko potowa zachorowan (41,6%) byla spowodowana
przez wirus kleszczowego zapalenia mozgu (KZM).
Najwyzsza zapadalnos¢ KZM zarejestrowano trady-
cyjnie w wojewodztwach wschodnich — w podlaskim
(18,23/100 tys.), warminsko-mazurskim (9,01/100 tys.)
1 mazowieckim (3,50/100 tys.). Dane te potwierdzaja
wyzsze ryzyko zachorowan w regionach endemicz-
nych oraz konieczno$¢ kontynuacji programéw szcze-
pien ochronnych i dziatan edukacyjnych skierowanych
do mieszkancéw tych terendw.

W przypadku zakazen o etiologii bakteryjnej, licz-
ba zgloszen inwazyjnej choroby pneumokokowe;j z za-
jeciem OUN wynosita 293 przypadki (zapadalnos¢
0,78/100 tys.), co oznacza wzrost o 7,3% w pordwna-
niu do 2023 roku i ponad 50% wzrost wzgledem 2019
roku. Cho¢ tempo wzrostu ulegto spowolnieniu, dane
sugeruja trwaly wzrost obcigzenia zakazeniami o tej
etiologii w Polsce. Konieczne sg dziatania obejmujace
monitoring serotypow, ewaluacje skutecznos$ci szcze-
pien oraz rozwazenie rozszerzenia programow szcze-
pien na dorostych i osoby starsze. W 2024 r. zapalenia
opon moézgowo-rdzeniowych i/lub mozgu o etiologii
S. pneumoniae najczgsciej dotyczyly osob dorostych —
45-64 lata (113 zachorowan) i >65 lat (91 zachorowan).
W grupie dzieci w wieku 0-4 lat odnotowano spadek
liczby przypadkow (16 w 2024 r. vs. 23 w 2023 1.), co
prawdopodobnie jest efektem utrzymujacego si¢ wy-
sokiego poziomu zaszczepienia w tej grupie wickowe;.
Jednak wsréd wszystkich bakteryjnych zapalen opon
mozgowo-rdzeniowych i/lub moézgu zachorowania
dzieci w wieku do 4. roku zycia stanowity 12%, co
wskazuje na istotng role tej grupy w cigzkich zaka-
zeniach osrodkowego uktadu nerwowego i podkresla
potrzebe ukierunkowanych dziatan profilaktycznych.

W 2024 r. cykl podstawowy szczepienia przeciw
S. pneumoniae otrzymato w Polsce 138 419 dzieci.
Na poziomie wojewodztw wskazniki poziomu za-
szczepienia wérod dzieci z rocznika 2023 wahaly si¢
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In 2024, 138 419 children in Poland received the
primary series of vaccination against S. pneumoniae.
At the voivodeship level, vaccination rates among
children born in 2023 ranged from 88.5% to 97.6%,
indicating good implementation of the vaccination
program, despite the observed increase in the number
of vaccination exemptions among children and
adolescents.

In the case of vaccination against H. influenzae, the
vaccination rate among 2-year-olds in 2024 was 94.2%
(a decrease from 96.8% in 2019). In the voivodeships
with the lowest rates (below 91%), there is a risk of
local recurrence of H. influenzae infections.

Epidemiological data for 2024 indicate the
need for continued systematic monitoring of the
incidence of meningitis and/or encephalitis caused
by various etiological factors. The data obtained may
provide a starting point for further discussion on the
development of vaccination programs in the adult
and elderly population, particularly in the context of
infections caused by S. pneumoniae, as well as for
groups at increased risk of meningococcal infections
(11).

Maintaining high vaccination rates among children
also remains important, as it effectively reduces
the number of cases in the youngest age groups. At
the same time, the persistently high rate of tick-
borne encephalitis in endemic regions indicates the
importance of preventive and educational measures
among residents of areas with a higher risk of virus
transmission.

Despite the classification of all of Poland as
endemic for the TBE virus, the incidence of tick-borne
encephalitis is more noticeable in the eastern part of
the country (mainly in the Lubelskie, Mazowieckie,
Podlaskie, and Warminsko-Mazurskie voivodeships),
where 72% of all cases were recorded. This percentage
for the eastern voivodeships has remained unchanged
since 2023 (12). Among the voivodeships located in
western Poland, only the Dolnoslaskie voivodeship
has recorded a relatively high number of TBE cases.
The observed increase in the number of cases of
encephalitis and/or meningitis in Poland in the
period after the COVID-19 pandemic may be an
important signal for the analysis of national public
health strategies in the field of protective vaccination,
epidemiological surveillance and diagnosis of severe
invasive infections.
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ABSTRACT

INTRODUCTION. Measles remains one of the most contagious viral diseases, and its elimination in the
WHO European Region requires maintaining high vaccination rates and effective epidemiological surveillance.
Following the COVID-19 pandemic, many European countries, including Poland, are seeing a renewed increase
in the number of cases.

OBJECTIVE. The aim of the study was to assess the epidemiological situation of measles in Poland in 2024,
taking into account the vaccination status of the population against measles and the degree of implementation of
the World Health Organization (WHO) measles eradication program in Poland.

MATERIAL AND METHODS. The epidemiological situation of measles in Poland in 2024 was assessed
using data obtained from the national infectious disease surveillance system, recorded by the local sanitary and
epidemiological stations in the Epibaza system. Additional information was obtained from the annual bulletins
“Infectious Diseases and Poisonings in Poland” and “Vaccinations in Poland” for the years 2015-2024.
RESULTS. In 2024, an increase in the number of measles cases was recorded in Poland. A total of 272 cases
were reported (incidence rate 0.72/100,000), compared with 35 cases in 2023 (0.09/100,000), representing
more than a sevenfold increase, largely due to the very low number of cases in the previous year. The rise in
reported cases was associated with several measles outbreaks, primarily in the Mazowieckie and Dolnoslaskie
voivodeships. Altogether, 23 outbreaks were identified. Analysis in relation to the pre-COVID-19 period (2019)
indicates a persistently lower incidence rate. In 2019, 1,502 cases were reported (3.31/100,000). Compared with
the median for 2018-2022, the number of cases in 2024 was more than eight times higher. The highest incidence
was observed among children aged 0-9 years. The increase in cases and hospitalizations coincided with a decline
in vaccination coverage below 95%.

CONCLUSIONS. Maintaining measles elimination in Poland requires sustaining at least 95% coverage with
two doses of the measles, mumps and rubella (MMR) vaccine. This should be supported by continued routine
immunization, catch-up vaccination of susceptible individuals, and further strengthening of epidemiological
and laboratory surveillance, including molecular characterization of circulating measles viruses.
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STRESZCZENIE

WSTEP. Odra pozostaje jedna z najbardziej zakaznych choréb wirusowych, a jej eliminacja w Regionie
Europejskim WHO wymaga utrzymania wysokiego poziomu zaszczepienia populacji oraz skutecznego nadzoru
epidemiologicznego. Po okresie pandemii COVID-19 w wielu krajach Europy, w tym w Polsce, obserwuje si¢
ponowny wzrost liczby zachorowan.

CEL. Celem pracy byla ocena sytuacji epidemiologicznej odry w Polsce w 2024 r. z uwzglednieniem stanu
zaszczepienia populacii przeciw odrze oraz stopnia realizacji programu eradykacji odry Swiatowej Organizacji
Zdrowia (WHO) w Polsce.

* The work was carried out as part of task No. S.1.BE.1.26 / Praca zostata wykonana w ramach zadania nr S.1.BE.1.26
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MATERIAL I METODY. Sytuacje epidemiologiczng odry w Polsce w 2024 roku oceniono na podstawie
danych z krajowego systemu nadzoru nad chorobami zakaznymi, zarejestrowanych przez powiatowe stacje
sanitarno-epidemiologiczne w systemie Epibaza. Dodatkowe informacje uzyskano z biuletynéw rocznych:
,,Choroby zakazne i zatrucia w Polsce” oraz ,,Szczepienia ochronne w Polsce” za lata 2015-2024.

WYNIKI. W 2024 r. w Polsce odnotowano wzrost liczby zachorowan na odre. Zarejestrowano 272 przypadki
(zapadalno$c¢ 0,72/100 000), wobec 35 przypadkow w 2023 r. (0,09/100 000), co oznacza ponad 7-krotny wzrost.
Wysoki wzrost wzgledny wynika z bardzo niskiej liczby przypadkéw w roku poprzednim. Jednoczes$nie analiza
danych z 2024 r. w odniesieniu do okresu sprzed pandemii COVID-19 (2019 r.) wskazuje na utrzymujacy si¢
nizszy poziom zachorowan. W 2019 r. zgltoszono 1502 przypadki (3,31/100 000). Wzrost liczby zgloszonych
przypadkow byt zwigzany z kilkoma ogniskami odry, gtdéwnie w wojewodztwach mazowieckim i dolnos$laskim.
Lacznie zidentyfikowano 23 ogniska. Analiza w odniesieniu do okresu sprzed pandemii COVID-19 (2019 r.)
wskazuje na utrzymujacy sie nizszy wskaznik zapadalnosci. W 2019 r. zgtoszono 1502 przypadki (3,31/100 000).
W poréwnaniu z mediang za lata 2018-2022, liczba zachorowan w 2024 r. byla ponad o$miokrotnie wyzsza.
Najwyzsza zapadalno$¢ odnotowano wsrdd dzieci w wieku 0-9 lat. Wzrost liczby zachorowan i hospitalizacji
zbiegt si¢ ze spadkiem stanu zaszczepienia ponizej 95%.

WNIOSKI. Utrzymanie eliminacji odry w Polsce wymaga co najmniej 95% stanu zaszczepienia dwiema
dawkami szczepionki przeciwko odrze, $wince i roézyczce (MMR). Powinno to by¢ realizowane przez
kontynuacje rutynowych szczepien, szczepienia uzupetniajgce 0sob podatnych na zachorowanie oraz dalsze
wzmocnienie nadzoru epidemiologicznego i laboratoryjnego, w tym molekularng charakterystyke krazacych

wiruséw odry.

Stowa kluczowe: odra, epidemiologia, Polska, 2024

INTRODUCTION

Measles is one of the most contagious viral diseases
affecting humans. It is caused by the measles virus
(Measles morbillivirus), which belongs to the genus
Morbillivirus within the family Paramyxoviridae.
Humans are the only natural reservoir of the virus, and
transmission occurs primarily via respiratory droplets
or direct contact with respiratory secretions from an
infected individual. Measles remains a significant
public health concern because of its potential to cause
severe complications, hospitalization, and, in rare
cases, death.

Efforts aimed at eliminating measles in the WHO
European Region have been undertaken since the late
1990s. In 1998, the Health21 — Health for All in the
21st Century strategy was adopted, setting the goal
of eliminating measles by 2007 and reducing the
incidence of congenital rubella syndrome to fewer than
one case per 100,000 live births by 2010 (1). This was
followed by the development of a regional strategic
plan to interrupt endemic measles virus transmission
and prevent congenital rubella infections (2). These
commitments were reaffirmed by all Member States of
the WHO European Region in 2010 (3).

The goals of measles and rubella elimination were
subsequently incorporated into the European Vaccine
Action Plan 2015-2020 (EVAP) (4,5), and are currently
included in the European Immunization Agenda
2030 (EIA2030) (6). Achieving these objectives
requires maintaining at least 95% coverage with two
doses of a measles-containing vaccine in all regions

WSTEP

Odra jest jedng z najbardziej zakaznych chorob
wirusowych cztowieka. Wywotuje ja wirus odry (Me-
asles morbillivirus), nalezacy do rodzaju Morbillivirus
(rodzina Paramyxoviridae). Jedynym rezerwuarem
wirusa pozostaje cztowiek, a do zakazenia dochodzi
glownie drogg kropelkowg lub poprzez kontakt z wy-
dzielinami drog oddechowych osoby chorej. Odra
wcigz stanowi istotny problem zdrowia publicznego
z powodu mozliwosci wystapienia cigzkich powiktan,
hospitalizacji, a w skrajnych przypadkach moze pro-
wadzi¢ do zgonu.

Dziatania ukierunkowane na eliminacj¢ odry w Re-
gionie Europejskim WHO prowadzone sg od konca lat
90. XX wieku. W 1998 roku przyjeto strategie ,,Zdro-
wie dla Wszystkich w XXI wieku” (Health21), ktorej
celem byta eliminacja odry do 2007 roku oraz ograni-
czenie wystepowania zespotu roézyczki wrodzonej do
<1 przypadku na 100 000 zywych urodzen do 2010
r. (1). Nastepnie opracowano regionalny plan strate-
giczny dotyczacy przerwania endemicznej transmisji
wirusa odry oraz zapobiegania zakazeniom rozycz-
ki wrodzonej (2). Zobowigzania te zostalty ponownie
potwierdzone w 2010 roku przez wszystkie panstwa
cztonkowskie Regionu Europejskiego WHO (3).

Cele eliminacji odry i rézyczki wlaczono nastep-
nie do Europejskiego Planu Dziatan w zakresie Szcze-
pien 2015-2020 (EVAP) (4,5), a obecnie stanowia
one integralng cz¢s¢ Europejskiej Agendy Szczepien
2030 (EIA2030) (6). Realizacja tych zatozen wymaga
utrzymania co najmniej 95% poziomu zaszczepienia
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of the country, closing immunity gaps within the
population, and ensuring effective epidemiological
surveillance supported by the WHO network of
reference laboratories. In Poland, the WHO National
Measles and Rubella Reference Laboratory operates
within the Department of Virology of the National
Institute of Public Health NIH — National Research
Institute.

Mandatory measles vaccination was introduced
in Poland in 1975 and initially consisted of a single
dose of monovalent vaccine administered to children
aged 13-15 months. A second vaccine dose was
introduced in 1991, and since 2003 a combined
measles, mumps and rubella (MMR) vaccine has been
used. Over subsequent years, the recommended age
for administration of the second dose was modified.
Currently, the second dose is administered at 6 years
of age. Since 2010, catch-up vaccination has also been
recommended for individuals up to 19 years of age who
had not previously received two doses of a measles-
containing vaccine.

Despite decades of elimination efforts, periodic
increases in measles incidence continue to occur,
reflecting the persistence of susceptible population
groups and the importation of cases from countries
where endemic virus transmission still occurs (7,8).
In 2024, many European countries, including Poland,
experienced a resurgence of measles accompanied
by multiple outbreaks. According to data from the
European Centre for Disease Prevention and Control
(ECDC) and the World Health Organization (WHO),
the highest numbers of cases were reported in Romania,
Austria and Belgium. In Poland, increased measles
incidence was observed primarily in the Mazowieckie
and Dolnoslgskie voivodeships, where several
outbreaks were identified. These findings underscore
the importance of maintaining high vaccination
coverage and ensuring effective epidemiological
surveillance (9,10). The aim of this study was to assess
the epidemiological situation of measles in Poland in
2024, with particular emphasis on measles vaccination
coverage and the implementation of the WHO measles
elimination programme.

MATERIAL AND METHODS

The epidemiological situation of measles in Poland
in 2024 was assessed using data obtained from the
national infectious disease surveillance system,
EpiBaza, maintained by the National Institute of
Public Health NIH — National Research Institute.
Additional information was obtained from the annual
reports Infectious Diseases and Poisonings in Poland
and Vaccinations in Poland for the years 2015-2024
(11,12).
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dwiema dawkami szczepionki zawierajacej kompo-
nent przeciw odrze we wszystkich regionach kraju,
uzupetniania luk odporno$ci w populacji oraz pro-
wadzenia skutecznego nadzoru epidemiologicznego,
wspieranego przez sie¢ laboratoriow referencyjnych
WHO. W Polsce funkcje krajowego laboratorium re-
ferencyjnego petni Zaktad Wirusologii Narodowego
Instytutu Zdrowia Publicznego PZH — Panstwowego
Instytutu Badawczego.

Obowigzkowe szczepienia przeciw odrze wprowa-
dzono w Polsce w 1975 r. i poczatkowo obejmowaty
jedna dawke szczepionki monowalentnej podawana
dzieciom w wieku 13-15 miesigcy. W 1991 r. wprowa-
dzono drugg dawke szczepionki, a od 2003 r. stosowa-
na jest szczepionka skojarzona przeciw odrze, §wince
irozyczce (MMR). W kolejnych latach modyfikowano
wiek podania drugiej dawki. Obecnie jest ona poda-
wana dzieciom w wieku 6 lat. Od 2010 r. wprowa-
dzono mozliwo$¢ szczepien wyréwnawczych u osob
do 19. roku zycia, ktore nie otrzymaty dwoch dawek
szczepionki zawierajacej komponent przeciw odrze.

Pomimo wieloletnich dziatan w zakresie eliminacji
odry, w kolejnych latach obserwuje si¢ okresowe wzro-
sty liczby zachorowan, co moze wigza¢ si¢ z utrzymy-
waniem si¢ grup osob podatnych na zakazenie oraz
przypadkami zawleczonymi z krajow, w ktorych wi-
rus nadal krazy (7,8). W 2024 r. w wielu krajach euro-
pejskich, w tym w Polsce, obserwowano wzrost liczby
zachorowan na odr¢ oraz wystepowanie ognisk epide-
micznych. Wedtug danych ECDC 1 WHO najwigksza
liczbg przypadkow odnotowano m.in. w Rumunii, Au-
strii i Belgii. W Polsce zwigkszong liczbg zachorowan
obserwowano glownie w wojewodztwach mazowiec-
kim i dolnoslagskim, gdzie rejestrowano ogniska epi-
demiczne. Sytuacja ta podkres$la znaczenie utrzyma-
nia wysokiego poziomu zaszczepienia populacji oraz
skutecznego nadzoru epidemiologicznego (9,10). Ce-
lem pracy byla ocena sytuacji epidemiologicznej odry
w Polsce w 2024 r. z uwzglednieniem stanu zaszcze-
pienia populacji przeciw odrze oraz stopnia realiza-
cji programu eradykacji odry Swiatowej Organizacji
Zdrowia (WHO) w Polsce.

MATERIALY | METODY

Analize sytuacji epidemiologicznej odry w Polsce
w 2024 r. przeprowadzono w oparciu o dane pozyska-
ne z krajowego systemu nadzoru epidemiologicznego
chorob zakaznych — zarejestrowane w systemie EpiBa-
za, prowadzonym w Narodowym Instytucie Zdrowia
Publicznego PZH — Panstwowym Instytucie Badaw-
czym. Dodatkowe informacje uzyskano z corocznych
biuletynéw ,,Choroby zakazne i zatrucia w Polsce”
oraz ,,Szczepienia ochronne w Polsce” za lata 2015-
2024 (11,12).
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Measles cases were classified according to the
communicable disease case definitions adopted by the
European Union under Commission Implementing
Decision (EU) 2018/945 and the national surveillance
guidelines (13,14).

The EU measles case definition comprises clinical,
laboratory, and epidemiological criteria. Cases were
classified as possible, probable, or confirmed. The
present analysis included all notified measles cases
classified according to the European Union case
definition (Commission Implementing Decision (EU)
2018/945), i.e., possible, probable, and confirmed cases.
Case classification was based on clinical, laboratory,
and epidemiological criteria in accordance with the
applicable surveillance case definition (13,14).

A confirmed case was defined as a person meeting
at least one of the following laboratory criteria:

— detection of measles virus-specific [gM antibodies;

— detection of measles virus nucleic acid by reverse
transcription polymerase chain reaction (RT-PCR);

— isolation of measles virus from a clinical specimen;

— or a significant increase in measles virus-specific
IgG antibody titre in paired serum or saliva
samples (14).

In the measles elimination setting, positive [gM
results were interpreted in conjunction with clinical
and epidemiological information to minimize the risk
of false-positive laboratory findings, in accordance
with WHO recommendations (15).

Laboratory testing was performed by the WHO
National Measles and Rubella Reference Laboratory,
operating within the Department of Virology of the
National Institute of Public Health NIH — National
Research Institute. The laboratory performed
serological testing for measles virus-specific IgM
antibodies, molecular detection using RT-PCR, and
virus sequencing (genotyping) whenever sufficient
clinical material was available. Clinical specimens
were submitted from public and private laboratories,
hospitals, outpatient clinics, and physicians reporting
suspected measles cases from all regions of Poland.

Data onmeasles vaccination coverage were obtained
from the annual bulletins Vaccinations in Poland for
the years 2014-2024 (12) and from the WHO Regional
Office for Europe Vaccine-preventable Disease
Surveillance Data database (16). For international
comparison, data from the joint WHO and CDC report
on global measles elimination progress for the period
2000-2023 were also reviewed (9).

RESULTS
Epidemiological situation of measles in 2024.

In 2024, a total of 272 measles cases were reported
in Poland, corresponding to an incidence of 0.72

Klasyfikacje przypadkow odry prowadzono zgod-
nie z obowigzujagcymi w Unii Europejskiej definicjami
przypadkow chorob zakaznych, okreslonymi w Decy-
zji Wykonawczej Komisji (UE) 2018/945 oraz krajo-
wymi wytycznymi (13,14).

Definicja przypadku odry obowiazujaca w Unii
Europejskiej obejmowata kryteria kliniczne, labora-
toryjne i epidemiologiczne. Przypadki klasyfikowa-
no jako mozliwe, prawdopodobne lub potwierdzone.
Analiza obejmowata wszystkie zgloszone przypadki
odry zaklasyfikowane zgodnie z definicja przypadku
obowiazujaca w Unii Europejskiej (Decyzja Wyko-
nawcza Komisji (UE) 2018/945), tj. przypadki moz-
liwe, prawdopodobne i potwierdzone. Klasyfikacje
przypadkow przeprowadzano na podstawie kryteriow
klinicznych, laboratoryjnych oraz epidemiologicznych
zgodnie z obowigzujaca definicjg przypadku (13,14).

Za przypadek potwierdzony uznawano osobe spet-
niajacg co najmniej jedno z kryteriow laboratoryjnych:
— wykrycie swoistych przeciwciat IgM przeciw wi-

rusowi odry,

— dodatni wynik badania metoda RT-PCR,
— izolacja wirusa z materiatu klinicznego,
— lub istotny wzrost miana przeciwciat [gG w parach

probek surowicy lub $liny (14).

W warunkach eliminacji choroby dodatnie wyni-
ki serologiczne IgM byly weryfikowane w konteks$cie
kliniczno-epidemiologicznym w celu wykluczenia
wynikow fatszywie dodatnich, zgodnie z zaleceniami
WHO (15).

Badania laboratoryjne w kierunku odry wyko-
nywano w Krajowym Laboratorium Referencyjnym
WHO ds. odry i rozyczki, dziatajacym w Zaktadzie
Wirusologii NIZP PZH — PIB. Laboratorium wyko-
nywato badania serologiczne (oznaczanie przeciwcial
IgM), badania molekularne metoda RT-PCR oraz se-
kwencjonowanie (genotypowanie) wirusa w przypad-
kach, w ktorych bylo to mozliwe. Analizowano probki
pochodzace z laboratoriow publicznych i prywatnych,
szpitali, poradni oraz od lekarzy zgtaszajacych przy-
padki z catego kraju.

Dane o poziomie zaszczepienia populacji przeciw
odrze uzyskano z biuletynéw ,,Szczepienia ochron-
ne w Polsce” za lata 2014-2024 (12) oraz z bazy da-
nych WHO Europe dotyczacej chordb zapobieganych
szczepieniami (Vaccine-preventable disease surve-
illance data) (16). Dla kontekstu migdzynarodowego
uwzgledniono réwniez raport WHO i CDC obejmuja-
cy dane globalne z lat 20002023 (9).

WYNIKI
Sytuacja epidemiologiczna odry w 2024 r.
W 2024 r. w Polsce zgtoszono 272 przypadki odry, co
odpowiada zapadalnosci 0,72/100 000. W poréwnaniu
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per 100,000 population. Compared with 2023,
when 35 cases were reported (incidence: 0.09 per
100,000 population), this represents a more than
7.8-fold increase in the number of reported cases.
Despite this increase, measles incidence remained
substantially lower than in the epidemic year of 2019,
when 1,502 cases were reported (incidence: 3.31
per 100,000 population) (11). Interpretation of these
epidemiological trends should take into account the
outbreak-associated nature of measles transmission
and the heterogeneous epidemiological situation
observed before the COVID-19 pandemic.

Measles cases were reported throughout the year,
with the highest number occurring between March and
May, accounting for 154 cases (56.6%) of all reported
cases. The highest incidence rates were recorded
in the Dolnoslaskie voivodeship (2.75 per 100,000
population) and the Mazowieckie voivodeship (2.01
per 100,000 population). Elevated incidence rates were
also observed in the Lodzkie, Zachodniopomorskie,
Matopolskie, and Wielkopolskie voivodeships. The
lowest incidence rates were recorded in the Kujawsko-
Pomorskie, Lubelskie, and Warminsko-Mazurskie
voivodeships, whereas no measles cases were reported
in the Podlaskie and Swietokrzyskie voivodeships
(Table I).

The largest number of cases was reported during
the second quarter, with 182 cases (66.9%). In
comparison, 37 cases (13.6%) were reported during

z 2023 r., w ktorym odnotowano 35 przypadkow (za-
padalnos¢ 0,09/100 000), oznacza to ponad 7,8-krotny
wzrost liczby zachorowan. Pomimo wzrostu liczby
zachorowan w 2024 r., obserwowane wartosci pozo-
stawaty nizsze niz w epidemicznym roku 2019, w kto-
rym zgloszono 1502 przypadki odry (zapadalno$¢
3,31/100 000) (11). Jednoczesnie interpretacja trendow
epidemiologicznych wymaga uwzglednienia ogni-
skowego charakteru zachorowan oraz zréznicowanej
sytuacji epidemiologicznej w latach przed pandemig
COVID-19.

Zachorowania wystepowaly przez caly rok, z naj-
wigksza liczbg przypadkoéw w miesigcach marzec-maj
—lacznie 154 zachorowania (56,6% ogotu). Najwyzsza
zapadalno$¢ odnotowano w wojewodztwach dolnosla-
skim (2,75/100 000) oraz mazowieckim (2,01/100 000).
Wyzsze wartosci zapadalno$ci obserwowano réwniez
w wojewodztwach t6dzkim, zachodniopomorskim,
matopolskim i wielkopolskim. Najnizsza zapadalnos¢
zarejestrowano w wojewodztwach kujawsko-pomor-
skim, lubelskim oraz warminsko-mazurskim, nato-
miast w wojewddztwach podlaskim i §wigtokrzyskim
nie zgloszono przypadkéw odry (Tab. I).

Najwigksza liczbe zachorowan odnotowano w II
kwartale — 182 przypadki (66,9%). W I kwartale za-
rejestrowano 37 przypadkow (13,6%), w 111 kwartale
— 43 przypadki (15,8%), a najmniej w IV kwartale —
10 przypadkéw (3,7%) (8). Lacznie zidentyfikowano
23 ogniska epidemiczne, z najwickszymi w woje-

Table 1. Measles. Number of cases and incidence per 100,000 population by voivodeships in 2023-2024
Table I. Odra. Liczba zachorowan oraz zapadalnos$¢ na 100 tys. mieszkancow wg wojewddztw w latach 2023-2024

2023 2024
Voivodeship Number Incidence Number Incidence
of incident cases per 100 000 of incident cases per 100 000
Poland 35 0.09 272 0.72
Dolnoslaskie 2 0.07 79 2.75
Kujawsko-Pomorskie 0 0.00 1 0.05
Lubelskie 1 0.05 2 0.10
Lubuskie 1 0.10 3 0.31
Lodzkie 0 0.00 11 0.47
Matopolskie 6 0.17 12 0.35
Mazowieckie 11 0.20 111 2.01
Opolskie 1 0.11 4 0.43
Podkarpackie 0 0.00 10 0.48
Podlaskie 0 0.00 0 0.00
Pomorskie 1 0.04 5 0.21
Slaskie 7 0.16 15 0.35
Swigtokrzyskie 0 0.00 0 0.00
Warminsko-Mazurskie 3 0.22 1 0.07
Wielkopolskie 1 0.03 12 0.34
Zachodniopomorskie 1 0.06 6 0.37
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the first quarter, 43 cases (15.8%) during the third
quarter, and only 10 cases (3.7%) during the fourth
quarter (8). Overall, 23 outbreaks were identified, the
largest of which occurred in the Mazowieckie and
Dolnoslaskie voivodeships. Most outbreaks occurred in
communities with low vaccination coverage, including
Roma communities, with subsequent transmission to
the general population, including healthcare settings
(11,12).

Laboratory diagnosis. Clinical specimens were
collected from 225 of the 272 reported measles cases
(82.7%), exceeding the >80% target established by the
WHO Regional Verification Commission (RVC) for
high-quality measles surveillance. Among all reported
cases, 181 (66.5%) were laboratory-confirmed, 68
(25.0%) were classified as clinically compatible, and
23 (8.5%) were epidemiologically linked (13,14).

Compared with 2023, when 56% of reported
cases were laboratory-confirmed, the proportion of
laboratory-confirmed cases increased. However, no
measles virus sequencing results were available in
2024, precluding identification of the circulating viral
genotype.

Distribution of cases by age and sex. The highest
incidence rates were observed among infants aged <l
year (5.9 per 100,000 population) and children aged
1-4 years (3.3 per 100,000 population). Children aged
0-9 years accounted for 112 cases (41.2%), including
72 cases (26.5%) among children aged 0-4 years and
40 cases (14.7%) among those aged 5-9 years. Among
infants aged <1 year, 23 cases (8.5%) were reported.
Adults aged >20 years accounted for 97 cases (35.7%),
with the largest numbers reported among individuals
aged 30-39 years (29 cases; 10.7%) and 40-49 years (16
cases; 5.9%). Adolescents aged 10-19 years accounted
for 15 cases (5.5%). Incidence among adults ranged
from 0.2 to 0.5 per 100,000 population.

Males accounted for 158 cases (58.1%),
corresponding to an incidence of 0.74 per 100,000
population, whereas females accounted for 114
cases (41.9%), with an incidence of 0.54 per 100,000
population.

Most cases occurred among urban residents (229
cases; 84.2%; incidence: 0.83 per 100,000 population),
whereas 43 cases (15.8%) were reported among rural
residents (incidence: 0.37 per 100,000 population)
(11). The distribution of reported measles cases by age
group and sex is presented in Table II.

Vaccination status. Vaccination status was
available for 225 of the 272 reported measles cases
(82.7%). Among these, 161 individuals (71.6%) were
unvaccinated against measles, 34 (15.1%) had received
one dose of a measles-containing vaccine, and 30
(13.3%) had received two doses. Vaccination status
was unknown for 47 cases (17.3%). The unvaccinated

wodztwach mazowieckim i dolnoslaskim. Wigkszos¢
ognisk dotyczyla srodowisk o niskim poziomie za-
szczepienia, m.in. spotecznosci romskich, z wtérnym
szerzeniem si¢ zakazen w populacji ogdlnej, w tym
w placéwkach ochrony zdrowia (11,12).

Diagnostyka laboratoryjna. Material kliniczny
do badan laboratoryjnych pobrano w 225 sposrod 272
zgloszonych przypadkéw odry (82,7%), co oznacza
osiaggnigcie progu >80% okreslonego przez Regional
Verification Commission (RVC) WHO dla skuteczne-
go nadzoru nad odrg. Spos$réd wszystkich zgtoszonych
przypadkow 181 (66,5%) potwierdzono laboratoryjnie,
68 (25,0%) zaklasyfikowano jako klinicznie zgodne,
a 23 (8,5%) jako powiazane epidemiologicznie (13,14).

W poréwnaniu z 2023 r. (56% przypadkéw po-
twierdzonych laboratoryjnie) odsetek potwierdzen byt
wyzszy. W 2024 r. nie uzyskano wynikoéw sekwencjo-
nowania materiatu genetycznego wirusa, co uniemoz-
liwito okreslenie genotypu krazacego w kraju.

Rozklad zachorowan wedlug plci i grup wieku.
Najwyzsza zapadalnos¢ odnotowano wsrod dzieci po-
nizej 1. roku zycia (5,9/100 000) oraz w grupie wieku
1-4 lata (3,3/100 000). W grupach wieku 0-9 lat zglo-
szono lacznie 112 przypadkow odry (41,2%), w tym 72
przypadki (26,5%) w grupie wieku 0-4 lata oraz 40
przypadkow (14,7%) w grupie wieku 5-9 lat. Wérod
niemowlat ponizej 1. roku zycia zgtoszono 23 przy-
padki (8,5%). Zachorowania wsrod osob dorostych >20
lat stanowity 97 przypadkéw (35,7%), w tym najwie-
cej w grupie wieku 30-39 lat — 29 przypadkdow (10,7%)
oraz 40-49 lat — 16 przypadkow (5,9%). W grupie mto-
dziezy (10-19 lat) odnotowano 15 przypadkow (5,5%).
Zapadalno$¢ wsrod dorostych utrzymywata sie na po-
ziomie 0,2/100 000 — 0,5/100 000.

Pod wzgledem pici dominowali m¢zczyzni — 158
przypadkow (58,1%; zapadalnos$¢ 0,74/100 000), pod-
czas gdy kobiety stanowity 114 przypadkow (41,9%;
zapadalno$¢ 0,54/100 000).

Wigkszo$¢ zachorowan wystapita wsréd miesz-
kancow miast — 229 przypadkow (84,2%; zapadalno$¢
0,83/100 000), natomiast 43 przypadki (15,8%; zapa-
dalnos¢ 0,37/100 000) zgtoszono ze Srodowiska wiej-
skiego (11). Rozktad wieku i ptci zgtoszonych przy-
padkow odry przedstawiono w Tabeli 11.

Status szczepien. W 2024 r. status szczepienia byt
znany dla 225 przypadkow (82,7%). Wsrdd nich 161
0sob (71,6%) nie byto zaszczepionych przeciw odrze,
34 osoby (15,1%) otrzymaly jedng dawke szczepion-
ki zawierajacej komponent odry, a 30 osob (13,3%)
— dwie dawki. W 47 przypadkach (17,3%) brakowa-
o informacji o statusie szczepienia. Wsérdd osob nie-
zaszczepionych znajdowaty si¢ rowniez niemowleta
ponizej 1. roku zycia, ktore nie kwalifikowaly si¢ jesz-
cze do szczepienia zgodnie z Programem Szczepien
Ochronnych.
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Table II. Reported measles cases by age group and sex, Poland, 2024
Table 1. Zgloszone przypadki odry w Polsce w 2024 roku, wedtug wieku i ptci
2024
Number of cases Incidence
Age group (years) | Number of cases male fomale Total per IOO,QOO
population
<1 13 10 23 5.9
1-4 39 33 72 3.3
5-9 21 19 40 1.5
10-19 8 7 15 0.3
20-29 13 12 25 0.4
30-39 17 12 29 0.5
40-49 9 7 16 0.4
50-59 5 4 9 0.2
> 60 3 10 13 0.2
Total 158 114 272 0.72

group also included infants aged <1 year, who were
not yet eligible for vaccination according to the Polish
National Immunization Programme.

Most cases among unvaccinated individuals
occurred in children and adults who had not received
catch-up vaccination, including persons belonging to
population groups with limited access to healthcare
services. Measles cases were also reported among
individuals who had received two doses of a measles-
containing vaccine, which may be related, among other
factors, to the age structure of vaccinated cohorts and
limitations in the availability of historical vaccination
records (11,12,16). Age distribution and vaccination
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Zachorowania ws$rdd osob niezaszczepionych doty-
czyty gtownie dzieci oraz dorostych, ktorzy nie pod-
dali si¢ szczepieniom uzupetniajagcym, w tym osob
z grup o ograniczonym dostepie do swiadczen zdro-
wotnych. Zachorowania obserwowano réwniez wsrod
0s0b zaszczepionych dwiema dawkami szczepionki,
co moze by¢ zwigzane m.in. ze strukturg wieku po-
pulacji objetej szczepieniami w przeszlosci oraz ogra-
niczeniami dostgpnych danych dotyczacych historii
szczepien (11,12,16). Rozktad zachorowan wg wie-
ku i status szczepien zgloszonych przypadkoéw odry
w Polsce w 2024 r. przedstawiono na Ryc. 1.
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Fig. 1. Age distribution and vaccination status of reported measles cases in Poland, 2024 (n = 272)
Ryc. 1. Rozklad wieku i stan zaszczepienia zgltoszonych przypadkéw odry w Polsce w 2024 roku (n = 272)
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Fig. 2. Age distribution and vaccination status of reported measles cases in Poland, 2014-2024
Ryc. 2. Rozktad wieku i stan zaszczepienia zgltoszonych przypadkow odry w Polsce w latach 2014-2024

status of reported measles cases in Poland in 2024 are
presented in Figure 1.

Measles vaccination coverage. In 2024, the
nationwide coverage with the first dose of the combined
measles, mumps and rubella (MMR1) vaccine among
3-year-old children was 91.7%, representing a slight
decrease compared with 91.8% in 2023 (Figure 2).

Coverage with the second dose (MMR2) of
the MMR vaccine, administered at 6 years of age,
reached 92.7%, representing an increase compared
with 88.2% in 2023. However, vaccination coverage
remained below the WHO-recommended target of
>95% required to sustain measles elimination. At
the voivodeship level, MMRI1 vaccination coverage
in 2024 ranged from 87.5% to 96.9%. The highest
coverage was observed in the Kujawsko-Pomorskie
(96.9%), Warminsko-Mazurskie (96.6%), and Opolskie
(95.1%) voivodeships, whereas the lowest coverage
was reported in the Podlaskie (87.5%), Dolnoslaskie
(87.8%), Lubelskie (88.6%), Mazowieckie (89.2%), and
Podkarpackie (89.2%) voivodeships (Table I1I).

Despite generally high vaccination coverage across
most regions of Poland, regional differences persisted,
with lower coverage observed in several voivodeships,
potentially facilitating the occurrence of localized
measles outbreaks. In 2024, the >95% vaccination
coverage target for MMR1 was achieved in three
voivodeships:  Kujawsko-Pomorskie, ~Warminsko-
Mazurskie, and Opolskie. For MMR?2, the target was
achieved in five voivodeships: Kujawsko-Pomorskie,
Opolskie, Warminsko-Mazurskie, Wielkopolskie, and
Zachodniopomorskie (12).

Poziom zaszczepienia przeciw odrze w popula-
cji. W 2024 r. ogolnokrajowy poziom zaszczepienia
dzieci pierwszg dawka szczepionki skojarzonej prze-
ciw odrze, §wince i1 rozyczce (MMRI1) w wieku 3 lat
wyniost 91,7%, co oznacza minimalny spadek w po-
réwnaniu z 2023 r. (91,8%) (Ryc. 2).

Poziom zaszczepienia druga dawka szczepionki
(MMR?2), podawana w 6. roku zycia, wyniost 92,7%,
co stanowi wzrost w stosunku do 2023 r. (88,2%), po-
zostaje jednak ponizej rekomendowanego przez WHO
progu >95% niezbgednego do utrzymania eliminacji
odry. Na poziomie wojewodztw poziom zaszczepie-
nia MMR1 w 2024 r. miescit si¢ w przedziale 87,5%
— 96,9%. Najwyzsze wartosci odnotowano w woje-
wodztwach kujawsko-pomorskim (96,9%), warmin-
sko-mazurskim (96,6%) oraz opolskim (95,1%), nato-
miast najnizsze — w podlaskim (87,5%), dolno$laskim
(87,8%), lubelskim (88,6%), mazowieckim i podkar-
packim (89,2%) (Tab. I1I).

Pomimo utrzymywania si¢ wysokiego poziomu
zaszczepienia w wigkszosci regionow obserwowano
roznice terytorialne oraz nizsze wartosci wskaznikoéw
w niektorych wojewodztwach, co moze sprzyja¢ wy-
stepowaniu lokalnych ognisk epidemicznych. W 2024
r. prog >95% dla MMRI1 osiggnigto w trzech woje-
wodztwach: kujawsko-pomorskim, warminsko-ma-
zurskim i opolskim, natomiast dla MMR2 prog ten
osiggnigto w pigciu wojewddztwach: kujawsko-po-
morskim, opolskim, warminsko-mazurskim, wielko-
polskim i zachodniopomorskim (12).
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Table III. MMR1 and MMR?2 vaccination coverage (%) by voivodeship, Poland, 2023 and 2024
Table II1. Poziom zaszczepienia MMR1 i MMR2 (%) w 2023 i 2024 roku w Polsce, wedtug wojewodztw

) ) 2023 2024
Voivodeship
MMRI1 MMR2 MMRI1 MMR2
Dolnoslaskie 90.1 90.3 87.8 91.2
Kujawsko-Pomorskie 96.6 90.8 96.9 98.0
Lodzkie 92.6 87.2 88.6 92.9
Lubelskie 88.3 88.5 94.1 94.9
Lubuskie 95.5 90.8 92.6 92.2
Matopolskie 90.3 86.1 90.9 92.2
Mazowieckie 89.2 80.1 89.2 87.6
Opolskie 94.8 93.0 95.1 95.7
Podkarpackie 89.7 85.0 89.2 90.6
Podlaskie 87.3 87.4 87.5 914
Pomorskie 93.1 87.8 92.8 94.2
Slgskie 91.5 89.0 91.9 93.3
Swietokrzyskie 937 89.4 92.6 94.9
Warminsko-Mazurskie 96.2 96.5 96.6 97.3
Wielkopolskie 94.5 91.0 94.9 95.1
Zachodniopomorskie 94.8 94.0 94.9 96.0
POLAND 91.8 88.2 91.7 92.7
DISCUSSION DYSKUSJA

In 2024, 272 measles cases were reported in Poland
(incidence: 0.72 per 100,000 population), compared
with 35 cases (0.09 per 100,000 population) in
2023. Despite this increase, the incidence remained
substantially lower than during the pre-pandemic
period, when 1,502 cases (3.31 per 100,000 population)
were reported in 2019. The increase in measles
incidence observed in 2024 is consistent with the
trend reported across the European Union (EU) and
the European Economic Area (EEA), where 35,212
cases were notified in 2024, with the highest burden
reported in Romania and high incidence also observed
in Austria, Belgium, and Ireland (10). In Poland, the
seasonal distribution of cases was also consistent
with the overall trend observed in EU/EEA countries,
where most cases occurred during the first half of the
year (10).

As in other countries of the region, the increase
in measles incidence in Poland occurred primarily
in communities with lower vaccination coverage
and among susceptible population groups. In 2024,
71.6% of reported cases occurred in unvaccinated
individuals, whereas 28.4% occurred in persons who
had received at least one dose of a measles-containing
vaccine. Measles cases were also reported among fully
vaccinated individuals, which may be attributable to
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W 2024 r. w Polsce odnotowano wzrost liczby
przypadkow odry — 272 przypadki (zapadalno$¢
0,72/100 000), w porownaniu z 35 przypadkami
w 2023 r. (0,09/100 000). Pomimo tego, wartosci te
nadal pozostaja znaczgco nizsze niz w okresie przed-
pandemicznym (2019 r. — 1502 przypadki; 3,31/100
000). Wzrost zachorowan w 2024 r. wpisuje si¢
w trend obserwowany w krajach Unii Europejskiej
i Europejskiego Obszaru Gospodarczego, gdzie
w 2024 r. odnotowano 35 212 zachorowan, z domi-
nujacym udzialem Rumunii oraz wysoka zapadalno-
$cig obserwowang m.in. w Austrii, Belgii i Irlandii
(15). W Polsce rozktad sezonowy zachorowan wpi-
sywal si¢ w ogo6lny trend dla krajow UE/EOG, gdzie
w 2024 r. odnotowano wigksza liczbe zachorowan
w pierwszej potowie roku (10).

Podobnie jak w innych krajach regionu, wzrost
liczby zachorowan w Polsce obserwowano gtéwnie
w $rodowiskach o nizszym poziomie zaszczepie-
nia oraz w populacjach 0s6b podatnych na zakaze-
nie. W 2024 r. 71,6% przypadkow dotyczylo osob
niezaszczepionych, natomiast 28,4% — osob, ktore
otrzymaty co najmniej jedng dawke szczepionki za-
wierajgcej komponent przeciw odrze. Zachorowania
obserwowano rowniez wsrod osdb zaszczepionych,
co moze by¢ zwigzane m.in. z niepelnym schematem
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incomplete vaccination schedules, the age distribution
of vaccinated cohorts, and limitations in the availability
of historical vaccination records.

Nationwide vaccination coverage in 2024 reached
91.7% for MMR1 and 92.7% for MMR2. Although
MMR?2 coverage increased compared with 2023, both
indicators remained below the WHO-recommended
target of >95% required to sustain measles elimination.
Only three voivodeships (Kujawsko-Pomorskie,
Warminsko-Mazurskie, and Opolskie) achieved the
>95% target for MMRI1, whereas the corresponding
target for MMR2 was reached in five voivodeships
(Kujawsko-Pomorskie, Opolskie, Warminsko-
Mazurskie, Wielkopolskie, and Zachodniopomorskie).
Lower vaccination coverage in the Mazowieckie,
Lubelskie, Podlaskie, and Podkarpackie voivodeships
may facilitate the occurrence of localized outbreaks
among susceptible populations.

Clinical specimens for laboratory testing were
collected from 82.7% of suspected measles cases,
exceeding the >80% performance indicator established
by the WHO Regional Verification Commission (RVC)
for high-quality measles surveillance and representing
an improvement compared with 61.8% in 2023 (13,14).
However, no measles virus sequencing data were
available through the surveillance system in 2024,
preventing identification of circulating genotypes and
comprehensive assessment of the origin of reported
cases. The lack of measles virus genotyping data
represents an important limitation of the present study,
as it precludes a complete assessment of transmission
pathways and sources of infection in the context of
measles elimination.

Most reported cases were associated with
localized outbreaks, occurring predominantly in
communities with lower vaccination coverage. The
limited geographical extent and epidemiological
characteristics of these outbreaks may indicate the
absence of sustained transmission beyond susceptible
population groups. Nevertheless, the lack of
measles virus genotyping data remains a significant
limitation, preventing a comprehensive assessment
of transmission pathways and the origin of infections
reported in Poland in 2024.

CONCLUSIONS

Maintaining measles elimination in Poland requires
achieving and sustaining at least 95% coverage
with two doses of the measles, mumps and rubella
(MMR) vaccine nationwide. This requires continued
implementation of routine immunization and catch-
up vaccination of individuals who missed scheduled
vaccinations, particularly children and young adults.

szczepienia oraz strukturg wieku populacji objetej
szczepieniami.

W 2024 r. ogdlnokrajowy poziom zaszczepienia
wyniost 91,7% dla MMRI oraz 92,7% dla MMR2.
Odsetek MMR2 byt wyzszy niz w 2023 r., jednak
oba wskazniki pozostaja ponizej progu >95% reko-
mendowanego przez WHO dla utrzymania eliminacji
odry. Jedynie trzy wojewodztwa — kujawsko-pomor-
skie, warminsko-mazurskie i opolskie osiaggnely ten
prog dla MMRI1, natomiast dla MMR2 prog ten zostat
osiggniety w pieciu wojewodztwach: kujawsko-po-
morskim, opolskim, warminsko-mazurskim, wiel-
kopolskim i zachodniopomorskim. Niskie wskazniki
w wojewodztwach mazowieckim, lubelskim, podla-
skim i podkarpackim moga sprzyja¢ powstawaniu
lokalnych ognisk w populacjach podatnych.

Odsetek podejrzen odry, dla ktérych pobrano
material kliniczny do badan laboratoryjnych, wy-
niost 82,7%, co oznacza osiaggnigcie progu >80%
okreslonego przez Regional Verification Commis-
sion (RVC) WHO dla skutecznego nadzoru nad odra
oraz poprawe¢ w stosunku do 2023 r. (61,8%) (13,14).
Nadal brakowato danych dotyczacych sekwencjono-
wania materiatu genetycznego wirusa przekazanych
do systemu nadzoru, co uniemozliwito identyfikacje
krazacych genotypoéw i peina ocen¢ pochodzenia
przypadkow. Brak danych dotyczacych genotypowa-
nia wirusa odry w 2024 r. stanowi istotne ogranicze-
nie niniejszej analizy, poniewaz uniemozliwia peing
ocene zrodel zakazen oraz drdg szerzenia wirusa
w warunkach eliminacji choroby.

Wigkszos¢ zgloszonych przypadkow byta zwig-
zana z lokalnymi ogniskami epidemicznymi, ob-
serwowanymi gtownie w Srodowiskach o nizszym
poziomie zaszczepienia. Charakter ognisk oraz ich
ograniczony zasieg moga wskazywac¢ na brak trwa-
tego szerzenia zakazen poza populacjami podatnymi.
Jednoczes$nie brak danych dotyczgcych genotypowa-
nia wirusa stanowi ograniczenie petnej oceny zrodet
zakazen oraz drog transmisji wirusa odry w 2024 r.

WNIOSKI

Dla utrzymania eliminacji choroby konieczne jest
osiggnigcie 1 utrzymanie co najmniej 95% poziomu
zaszczepienia dwiema dawkami szczepionki prze-
ciw odrze, $wince i rozyczce (MMR) w catym kraju.
Wymaga to kontynuacji rutynowych szczepien oraz
uzupelniania szczepien pomini¢tych w poprzednich
latach, zwtaszcza wsréd dzieci i mtodych dorostych.

Niezbedne jest rowniez dalsze wzmacnianie nad-
zoru epidemiologicznego i laboratoryjnego, w tym
zwigkszanie odsetka przypadkéw potwierdzonych
laboratoryjnie oraz prowadzenie genotypowania, co
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Further strengthening of epidemiological and
laboratory surveillance is also essential, including
increasing the proportion of laboratory-confirmed
cases and performing measles virus genotyping, which
enables comprehensive assessment of the sources of
infection and verification of the absence of endemic
transmission.

Close collaboration between public health
authorities and healthcare professionals, together with
maintaining high public confidence in vaccination,
remains essential for the sustained elimination
of measles in Poland, in accordance with WHO
recommendations.
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ABSTRACT

INTRODUCTION. Rubella is an infectious disease subject to epidemiological surveillance due to the health
consequences of infections occurring during pregnancy. Rubella prevention and the elimination of congenital
rubella remain essential elements of public health efforts in the WHO European Region. The effectiveness of the
elimination strategy relies primarily on maintaining high levels of population immunization, achieved through
universal vaccination. In Poland, rubella vaccination has been implemented universally as part of the MMR
programme since 2003.

AIM OF THE STUDY. The aim of the study was to assess the epidemiological situation of rubella in Poland in
2024 in the context of disease elimination, taking into account the vaccination status of the population.
MATERIAL AND METHODS. The analysis was based on data from individual epidemiological case
investigations collected in the EpiBaza system, as well as aggregated data from the annual bulletin “Infectious
Diseases and Poisonings in Poland in 2024”. Information on population immunity was obtained from the annual
bulletin “Vaccinations in Poland in 2024”. Case classification was conducted in accordance with the current case
definition.

RESULTS. In 2024, 193 rubella cases were reported in Poland, (incidence 0.51/100 000), representing a decrease
compared with 2023. The highest incidence was recorded in the L.6dzkie Voivodeship (1.19/100 000), while no
cases were reported in the Lubuskie Voivodeship. All cases were sporadic, with no outbreaks or congenital
rubella syndrome (CRS) identified. Most cases occurred among children aged 0-9 years (63.7%). Only 4.1%
were laboratory confirmed; 29.0% (56/193) were unvaccinated, and vaccination status was unknown for 12.4%.
In 2024, the vaccination rate of 3-year-old children against measles, mumps and rubella was 94.0%, with the
percentages in individual voivodeships ranging from 90.2% to 98.1%.

CONCLUSIONS. In 2024, the number of reported rubella cases decreased compared to 2023, but the percentage
of laboratory-confirmed cases remained very low, limiting a reliable assessment of the epidemiological
situation. Given the low percentage of confirmed cases, overdiagnosis of rubella cannot be ruled out. Further
strengthening epidemiological surveillance, increasing the percentage of laboratory confirmations, and
maintaining high vaccination coverage with two doses of the MMR vaccine remain crucial for progress towards
rubella elimination, in line with WHO recommendations.

Keywords: rubella, epidemiology, vaccinations, Poland, 2024

STRESZCZENIE

WSTEP. Rozyczka nalezy do chordéb zakaznych objetych nadzorem epidemiologicznym ze wzgledu na
konsekwencje zdrowotne zakazen wystepujacych w okresie cigzy. Zapobieganie zachorowaniom na rézyczke
oraz eliminacja przypadkow rozyczki wrodzonej pozostajg istotnym elementem dziatan zdrowia publicznego
prowadzonych w Regionie Europejskim WHO. Skuteczno$¢ strategii eliminacyjnej opiera si¢ przede wszystkim
na utrzymaniu wysokiego poziomu uodpornienia populacji, osiaganego dzigki realizacji powszechnych

* The work was carried out as part of task No. S.1.BE.1.26 / Praca zostata wykonana w ramach zadania nr S.1.BE.1.26

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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szczepien ochronnych. W Polsce szczepienia przeciw rozyczce realizowane sg w formie powszechnych szczepien
skojarzonych MMR od 2003 .

CEL PRACY. Celem pracy byta ocena sytuacji epidemiologicznej rozyczki w Polsce w 2024 r. w kontek$cie
eliminacji choroby, z uwzglednieniem stanu zaszczepienia populacji.

MATERIAL I METODY. Analize przeprowadzono na podstawie danych z indywidualnych wywiadow
epidemiologicznych zgromadzonych w systemie EpiBaza oraz danych zagregowanych z biuletynu ,,Choroby
zakazne i zatrucia w Polsce w 2024 roku”. Informacje dotyczace poziomu uodpornienia populacji pochodzity
z biuletynu ,,Szczepienia ochronne w Polsce w 2024 roku”. Klasyfikacje przypadkow prowadzono zgodnie
z obowiazujacg definicja przypadku.

WYNIKI. W 2024 r. zgtoszono w Polsce 193 przypadki rézyczki (zapadalnosc¢ 0,51/100 000), co oznacza spadek
w porownaniu z 2023 r. Najwyzsza zapadalno$¢ odnotowano w wojewodztwie todzkim (1,19/100 000), a brak
zachorowan w wojewddztwie lubuskim. Wszystkie przypadki miaty charakter sporadyczny. Nie stwierdzono
ognisk epidemicznych ani zachorowan na CRS. Najwigkszy odsetek zachorowan dotyczyt dzieci w wieku 0-9
lat (63,7%). Jedynie 4,1% przypadkow zostato potwierdzonych laboratoryjnie. Wsrod chorych 29,0% (56/193)
bylo niezaszczepionych, a u 12,4% status szczepienia byl nieznany. W 2024 r. stan zaszczepienia dzieci
w wieku 3 lat przeciw odrze, Swince i rozyczce wynosit w Polsce 94,0%, przy czym odsetki w poszczegolnych
wojewodztwach wahaty sie od 90,2% do 98,1%.

WNIOSKI. W 2024 r. liczba zgloszonych przypadkow rézyczki zmniejszyta si¢ w poréwnaniu z 2023 r.,
jednak odsetek laboratoryjnie potwierdzonych zachorowan pozostawat bardzo niski, co ogranicza wiarygodng
oceng sytuacji epidemiologicznej. Przy niskim odsetku przypadkow potwierdzonych nie mozna wykluczy¢
nadrozpoznawalno$ci rozyczki. Dalsze wzmacnianie nadzoru epidemiologicznego, zwickszenie odsetka
potwierdzen laboratoryjnych oraz utrzymanie wysokiego poziomu zaszczepienia dwiema dawkami szczepionki

MMR pozostajg kluczowe dla postgpow w eliminacji rozyczki zgodnie z zaleceniami WHO.

Stowa kluczowe: rozyczka, epidemiologia, szczepienia, Polska, 2024

INTRODUCTION

Rubella is an infectious disease of viral origin,
spreading primarily through respiratory droplets
following close contact with an infected individual.
Humans are the only reservoir of the -etiologic
agent. In the general population, especially among
children, rubella cases are usually mild and self-
limiting, making clinical differentiation from other
febrile exanthematous illnesses difficult. The clinical
presentationofrubellacanresemblemeasles, parvovirus
B19, HHV-6, adenoviruses, enteroviruses, or scarlet
fever, highlighting the importance of epidemiological
surveillance and laboratory diagnostics in diagnosing
these diseases.

The public health significance of rubella stems
primarily from the risk of infection in pregnant women
and the severe consequences of infection during
the prenatal period. Infection in the first months of
pregnancy can lead to miscarriage, intrauterine fetal
death, or congenital rubella syndrome (CRS), which
includes visual, hearing, and cardiovascular defects
(). The risk of fetal damage depends on gestational
age at the time of infection and is highest in the first
trimester.

Rubella eradication and the prevention of CRS
remain a component of public health efforts in the
WHO European Region, currently underway as
part of the European Immunization Agenda 2030

WSTEP

Roézyczka jest chorobg zakazng o etiologii wiru-
sowej, szerzaca si¢ glownie drogg kropelkowa w wy-
niku bliskiego kontaktu z osobg zakazong. Jedynym
rezerwuarem czynnika etiologicznego jest czlowiek.
W populacji ogoélnej, zwlaszcza wsérod dzieci, za-
chorowania na rozyczke przebiegaja zazwyczaj ta-
godnie i majg charakter samoograniczajacy sie, co
utrudnia ich kliniczne réznicowanie z innymi cho-
robami wysypkowymi o przebiegu goraczkowym.
Obraz kliniczny rézyczki moze przypomina¢ m.in.
odre, zakazenia parwowirusem B19, wirusem HHV-
6, adenowirusami, enterowirusami czy szkarlatyne,
co podkresla znaczenie nadzoru epidemiologicznego
i diagnostyki laboratoryjnej w rozpoznawaniu zacho-
rowan.

Istotne znaczenie rozyczki dla zdrowia publicznego
wynika przede wszystkim z ryzyka zakazenia kobiet
w cigzy oraz cigzkich nastgpstw zakazenia w okresie
prenatalnym. Zakazenie w pierwszych miesigcach
cigzy moze prowadzi¢ do poronienia, obumarcia we-
wnatrzmacicznego plodu lub wystgpienia zespotu
rozyczki wrodzonej (ang. Congenital Rubella Syn-
drome, CRS), obejmujacego wady narzadu wzroku,
stuchu oraz uktadu sercowo-naczyniowego (1). Ry-
zyko uszkodzenia plodu zalezy od wieku cigzowego
w momencie zakazenia i jest najwyzsze w pierwszym
trymestrze ciazy.
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(EIA2030). Achieving and maintaining disease
elimination requires ensuring at least 95% population
immunization coverage through universal vaccination,
addressing population immunity gaps, and conducting
epidemiological surveillance of adequate sensitivity
and quality (2-4). Progress in elimination is assessed
based on surveillance data, including information on
the nature of virus transmission, disease patterns,
and the incidence of congenital infections. In Poland,
rubella vaccination was introduced into the national
immunization program in 1989, initially as a selective
vaccination for girls. In subsequent years, this
strategy was replaced by universal vaccination with
the combined measles, mumps, and rubella (MMR)
vaccine introduced in 2003, which significantly reduced
virus circulation in the population (1,5). Changes to
vaccination schedules and the implementation of
catch-up vaccinations were aimed at increasing the
percentage of individuals immunized and reducing the
risk of disease, particularly in vulnerable groups.

The aim of this study was to assess the
epidemiological situation of rubella in Poland in 2024
in the context of activities aimed at eliminating the
disease, taking into account the vaccination status of
the population.

MATERIAL AND METHODS

Rubella surveillance in Poland is conducted as
part of a routine, passive epidemiological surveillance
system based on mandatory case reporting. Reports
of suspected rubella and cases are forwarded by
physicians to the appropriate sanitary-epidemiological
stations and then recorded in the national electronic
epidemiological surveillance system, EpiBaza (6).

The analysis of the rubella epidemiological
situation in Poland in 2024 was based on data from
individual epidemiological interviews collected in the
EpiBaza system and aggregated data published in the
annual bulletin “Infectious Diseases and Poisonings
in Poland in 2024” (7). Data on vaccination coverage
and population immunization rates were obtained
from the bulletin “Vaccinations in Poland in 2024”
(8). Case classification was performed according to the
current rubella case definition set out in Commission
Implementing Decision (EU) 2018/945 (9), taking
into account national guidelines for epidemiological
surveillance (10). Confirmed cases required meeting
laboratory criteria, including detection of specific
IgM antibodies to rubella virus, a positive RT-PCR
test result, virus isolation, or a significant increase
in specific IgG antibody titers in serum. Serological
results were interpreted taking into account the
possibility of recent rubella vaccination and the
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Eliminacja rézyczki oraz zapobieganie przypad-
kom zespotu rézyczki wrodzonej pozostaja elemen-
tem dziatan zdrowia publicznego prowadzonych
w Regionie Europejskim WHO, kontynuowanych
obecnie w ramach Europejskiej Agendy Szczepien
2030 (EIA2030). Osiagnigcie i utrzymanie elimina-
cji choroby wymaga zapewnienia co najmniej 95%
poziomu uodpornienia populacji poprzez realizacje
powszechnych szczepien ochronnych, uzupetnianie
luk odpornosci w populacji oraz prowadzenie nadzoru
epidemiologicznego o odpowiedniej czutosci i jakosci
(2-4). Postepy w eliminacji oceniane sa na podstawie
danych z nadzoru, w tym informacji o charakterze
transmisji wirusa, strukturze zachorowan oraz wyste-
powaniu zakazen wrodzonych.

W Polsce szczepienia przeciwko rozyczce wpro-
wadzono do programu szczepien ochronnych w 1989
roku, poczatkowo w formie szczepien selektywnych
obejmujacych dziewczeta. W kolejnych latach strate-
gia ta zostala zastgpiona szczepieniami powszechny-
mi z zastosowaniem skojarzonej szczepionki przeciw
odrze, $wince i1 rozyczce (MMR) wprowadzonymi
w 2003 roku, co umozliwito istotne ograniczenie kra-
zenia wirusa w populacji (1,5). Zmiany schematow
szczepien oraz realizacja szczepien uzupetniajacych
mialy na celu zwigkszenie odsetka osob uodpornio-
nych i zmniejszenie ryzyka zachorowan, w szczegol-
nosci w grupach podatnych na zakazenie.

Celem niniejszej pracy byta ocena sytuacji epide-
miologicznej r6zyczki w Polsce w 2024 r. w kontek-
$cie dziatan ukierunkowanych na eliminacj¢ choroby,
z uwzglednieniem stanu zaszczepienia populacji.

MATERIAL I METODY

Nadzér nad rozyczka w Polsce prowadzony jest
w ramach rutynowego, biernego systemu nadzoru epi-
demiologicznego opartego na obowigzkowym zgla-
szaniu przypadkow. Zgloszenia podejrzen i zachoro-
wan na rozyczke przekazywane sg przez lekarzy do
wlasciwych terytorialnie stacji sanitarno-epidemiolo-
gicznych, a nastgpnie rejestrowane w krajowym elek-
tronicznym systemie nadzoru epidemiologicznego
EpiBaza (6).

Analize sytuacji epidemiologicznej rdzyczki
w Polsce w 2024 roku przeprowadzono na podstawie
danych pochodzacych z indywidualnych wywiadow
epidemiologicznych zgromadzonych w systemie Epi-
Baza oraz danych zagregowanych opublikowanych
w biuletynie rocznym ,,Choroby zakazne i zatrucia
w Polsce w 2024 roku” (7). Dane dotyczace realizacji
szczepien ochronnych i poziomu uodpornienia popu-
lacji pozyskano z biuletynu ,,Szczepienia ochronne
w Polsce w 2024 roku” (8).
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clinical and epidemiological context (3). Tests were
performed in diagnostic laboratories, including the
WHO-accredited National Reference Laboratory for
Measles and Rubella.

RESULTS

In 2024, 193 cases of rubella were reported in
Poland, corresponding to an incidence rate of 0.51/100
000 population (Table I). Compared to 2023 (246 cases;
incidence rate 0.65/100 000), a 21.5% decrease in the
number of cases and incidence rate was observed. At
the same time, the number of cases and incidence rate in
2024 remained higher than the median for 2018-2022,
which was 147 cases and 0.39/100 000, respectively.
Cases were reported throughout the year, with no
apparent seasonality. The highest rubella incidence
rate in 2024 was recorded in the Lodzkie (1.19/100
000) and Wielkopolskie (0.83/100 000) voivodeships.
In the Lubuskie Voivodeship, no rubella cases were
reported in 2024. The lowest incidence was recorded in
the Swictokrzyskie Voivodeship (0.09/100 000) (Table
I). No imported rubella cases were identified in 2024.
All reported cases were sporadic. No epidemiological
links or disease outbreaks were identified. No cases of

Klasyfikacje przypadkow prowadzono zgodnie
z obowiazujaca definicja przypadku rézyczki okre-
slong w decyzji wykonawczej Komisji (UE) 2018/945
(9), z uwzglednieniem krajowych wytycznych doty-
czacych nadzoru epidemiologicznego (10). Przypadki
potwierdzone wymagaty spetnienia kryteridw labo-
ratoryjnych, obejmujacych wykrycie swoistych prze-
ciwcial IgM przeciwko wirusowi rézyczki, dodatni
wynik badania metodg RT-PCR, izolacje wirusa lub
znamienny wzrost miana swoistych przeciwciat IgG
w surowicy. W interpretacji wynikow serologicznych
uwzgledniano mozliwo$¢ niedawnego szczepienia
przeciwko rozyczce oraz kontekst kliniczno-epide-
miologiczny (3).

Badania laboratoryjne wykonywano w laborato-
riach diagnostycznych, w tym w Krajowym Labora-
torium Referencyjnym ds. Odry i Rézyczki, akredyto-
wanym przez WHO.

WY NIKI

W 2024 r. w Polsce zgtoszono 193 przypadki ro-
zyczki, co odpowiada zapadalnosci 0,51/100 000 lud-
nosci (Tab. I). W poréwnaniu z 2023 r. (246 przypad-
kow; zapadalnos¢ 0,65/100 000) odnotowano spadek

Table 1. Rubella. Number of cases and incidence per 100 000 population by voivodeships in 2018-2024
Tabela I. Rozyczka. Liczba zachorowan oraz zapadalnos¢ na 100 tys. mieszkancéw wg wojewddztw w latach 2018-2024

Median 2018-2022 2023 2024
Voivodeship N.um.ber Incidence N.um.ber Incidence N.um.ber Incidence
of incident per 100 000 of incident per 100 000 of incident per 100 000
cases cases cases
Poland 147 0.39 246 0.65 193 0.51
Dolnoslaskie 7 0.20 17 0.59 13 0.45
Kujawsko-Pomorskie 6 0.29 15 0.75 10 0.50
Lubelskie 1 0.10 0 0.00 5 0.25
Lubuskie 4 0.40 0.20 0 0.00
Lodzkie 14 0.59 13 0.55 28 1.19
Matopolskie 15 0.30 24 0.70 21 0.61
Mazowieckie 24 0.44 49 0.89 18 0.33
Opolskie 3 0.30 0 0.00 6 0.64
Podkarpackie 11 0.50 27 1.30 14 0.68
Podlaskie 2 0.20 0 0.00 3 0.26
Pomorskie 16 0.70 11 0.47 8 0.34
Slaskie 21 0.48 40 0.92 25 0.58
Swietokrzyskie 2 0.20 4 0.34 1 0.09
Warminsko-Mazurskie 2 0.10 11 0.81 4 0.30
Wielkopolskie 17 0.50 21 0.60 29 0.83
Zachodniopomorskie 5 0.30 12 0.73 8 0.49
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congenital rubella syndrome (CRS) were reported as
part of routine epidemiological surveillance.

Laboratory diagnostics. In 2024, 8 cases of
rubella (4.1%) were laboratory confirmed based on
the detection of specific [gM antibodies against the
rubella virus. The remaining 185 cases (95.9%) were
classified as possible cases based solely on clinical
symptoms. The low rate of laboratory confirmation is
consistent with observations from previous years and
may indicate overdiagnosis of rubella.

Data regarding vaccination status should be
interpreted with caution. Due to the very low rate of
laboratory-confirmed cases, some cases reported in
vaccinated individuals may have been related to other
rash-related illnesses, misdiagnosed as rubella based
solely on clinical criteria. This indicates the need
to increase the rate of laboratory-confirmed cases,
which will allow for a more reliable assessment of
the effectiveness of the vaccination program and the
actual epidemiological situation of rubella.

Distribution of disease by age and sex. In 2024,
rubella cases in Poland showed a clear age-related
variation. The largest share of the total number of
reports occurred in children in 0-9 years age group,
accounting for 63.7% of all cases (n=123). The highest
incidence rates were also recorded in this age group.
The highest incidence rate was observed among
children in 1 year age group, at 6.24/100 000, with
18 reported cases. A high incidence rate was also
observed among infants up to 12 months of age —
6.20/100 000 (n=16). In subsequent age groups, the
incidence reached 2.19/100 000 at age 2, 3.21/100 000
at aged 3and 2.75/100 000 at age 4 (Table II). A total
of 61 rubella cases were reported among children in
5-9 years age group, representing an incidence rate
of 3.09/100 000. Within this age group, the highest
incidence was observed among children in 6 years age
group (3.96/100 000), while the lowest incidence was
among children in 8 years age group (1.78/100 000).

In older groups of children and adolescents,
a further decrease in incidence was observed — in the
10-14 years age group, 23 rubella cases were reported,
representing an incidence rate of 1.13/100 000. Among
adolescents in 15-19 years age group, 5 cases were
reported, representing an incidence rate of 0.26/100
000.

In adults, cases were sporadic. In the 20-24 years
age group, 3 cases were reported (incidence rate
0.17/100 000), while in the 25-29 years age group,
7 cases (0.34/100 000). The highest incidence among
adults was observed in the 30-34 years age group, at
0.43/100 000, with 11 reported cases. No cases were
reported in the 55-59 age group and 75 years and older
age groups. Analysis of cases by sex revealed a slight
predominance among women. In 2024, 107 cases of
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liczby zachorowan oraz zapadalnosci o 21,5%. Jed-
noczesnie liczba zachorowan i zapadalnos¢ w 2024
r. pozostawaly wyzsze niz mediana z lat 2018-2022,
wynoszaca odpowiednio 147 przypadkow i 0,39/100
000. Zachorowania zgtaszano w ciggu calego roku,
bez wyraznej sezonowosci.

Najwyzsza zapadalno$¢ na rozyczke w 2024 r.
odnotowano w wojewodztwach: 1odzkim (1,19/100
000) 1 wielkopolskim (0,83/100 000). W wojewodz-
twie lubuskim w 2024 r. nie odnotowano zachorowan
na rozyczke. Najnizsza zapadalnos$¢ zarejestrowano
w wojewodztwie swigtokrzyskim (0,09/100 000) (Tab.
I). W 2024 roku nie zidentyfikowano przypadkow
importowanych rozyczki. Wszystkie zgloszone przy-
padki miaty charakter sporadyczny. Nie stwierdzono
powigzan epidemiologicznych ani ognisk zachorowan.
Nie zgtoszono przypadkéw zespotu rézyczki wrodzo-
nej (CRS) w ramach rutynowego nadzoru epidemiolo-
gicznego.

Diagnostyka laboratoryjna . W 2024 roku labora-
toryjnie potwierdzono 8 przypadkow rozyczki (4,1%)
na podstawie wykrycia swoistych przeciwcial IgM
przeciwko wirusowi rézyczki. Pozostale 185 przypad-
kow (95,9%) zaklasyfikowano jako przypadki mozli-
we, wylacznie na podstawie objawow klinicznych. Ni-
ski odsetek potwierdzen laboratoryjnych jest zgodny
z obserwacjami z lat poprzednich i moze wskazywac
na nadrozpoznawalno$¢ rézyczki.

Interpretacj¢ danych dotyczacych statusu szczepie-
nia nalezy prowadzi¢ ostroznie. Ze wzgledu na bardzo
niski odsetek przypadkow potwierdzonych laborato-
ryjnie cz¢$¢ zachorowan zgtoszonych u osob zaszcze-
pionych mogta dotyczy¢ innych chorob przebiegaja-
cych z wysypka, btednie rozpoznanych jako roézyczka
w oparciu wylacznie o kryteria kliniczne. Wskazuje
to na potrzebe zwickszenia odsetka przypadkow po-
twierdzanych laboratoryjnie, co umozliwi bardziej
wiarygodng ocen¢ skutecznos$ci programu szczepien
oraz rzeczywistej sytuacji epidemiologicznej rozycz-
ki.

Rozklad zachorowan wedlug wieku i plei.
W 2024 r. zachorowania na rézyczke w Polsce wyka-
zywaly wyrazne zroznicowanie wedtug wieku. Naj-
wigkszy udzial w ogdlnej liczbie zgtoszen dotyczyt
dzieci w wieku 0-9 lat, ktore stanowity 63,7% wszyst-
kich przypadkow (n=123). W tej grupie wieku odnoto-
wano rowniez najwyzsze wartosci zapadalnosci.

Najwyzsza zapadalnos¢ stwierdzono wérdd dzieci
w wieku 1 roku, wyniosta ona 6,24/100 000, przy 18
zgloszonych przypadkach. Wysoka zapadalno$¢ od-
notowano takze wsrod niemowlat do 12 miesigca zy-
cia — 6,20/100 000 (n=16). W kolejnych latach zycia
zapadalno$¢ osiggata wartosci 2,19/100 000 w wieku
2 lat oraz 3,21/100 000 i 2,75/100 000 odpowiednio
w wieku 3 14 lat (Tab. II).
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rubella were reported in women (55.4%) and 86 cases
in men (44.6%). The incidence rate among women was
0.55/100 000 and among men, 0.47/100 000.

In the youngest age group (0-4 years), the incidence
rate was also higher among girls (n=35; incidence
rate 4.57/100 000) than among boys (n=27; 3.35/100
000). At age 1, the incidence among girls was most
pronounced: 8.53/100 000 and 4.06/100 000 among
boys. In older age groups, the differences between
the sexes were less pronounced and irregular, with no
clear trend (Table II).

Vaccination status. In 2024, rubella vaccination
status was known in 169 of the 193 reported cases
(87.6%). Data enabling assessment of vaccination
status were missing for the remaining 24 individuals
(12.4%).

W grupie dzieci w wieku 5-9 lat zgtoszono tacznie
61 przypadkow rozyczki, co odpowiada zapadalnosci
3,09/100 000. W obrgbie tej grupy wieku najwyzsze
wartosci zapadalnosci odnotowano u dzieci w wieku
6 lat (3,96/100 000), natomiast najnizsza zapadalnos¢
stwierdzono wsrod dzieci w wieku 8 lat (1,78/100 000).

W starszych grupach dzieci i mtodziezy obserwo-
wano dalszy spadek zapadalno$ci — w grupie wieku
10-14 lat zgtoszono 23 przypadki r6ézyczki, a zapadal-
no$¢ wyniosta 1,13/100 000. Wséréd mtodziezy w wie-
ku 15-19 lat odnotowano 5 przypadkéw, co odpowiada
zapadalnosci 0,26/100 000.

Zachorowania w$rod osob dorostych miaty charak-
ter sporadyczny. W grupie wieku 20-24 lata zgtoszo-
no 3 przypadki (zapadalnos¢ 0,17/100 000), natomiast
w wieku 25-29 lat — 7 przypadkow (0,34/100 000).

Table II. Rubella. Number and incidence per 100 000 in Poland in 2024 by age, sex and environment
Tabela II. Rozyczka. Liczba przypadkéw i zapadalnosé na 100 tys. w Polsce w 2024 wg wieku, pici i srodowiska

Sex Environment
Total
Male Female Urban Rural

Age Number Incidence Number Incidence Number Incidence Number Incidence Number Incidence

of cases pet of cases pet of cases pet of cases pet of cases pet
100 000 100 000 100 000 100 000 100 000

0-4 27 3.35 35 4.57 34 3.81 28 4.12 62 3.94
0 7 5.28 9 7.18 8 5.35 8 7.38 16 6.20
1 6 4.06 12 8.53 12 7.16 6 4.97 18 6.24
2 4 2.44 3 1.93 1.63 4 2.96 7 2.19
3 4 2.28 7 4.19 3.13 5 3.32 11 3.21
4 6 3.22 4 2.26 5 2.51 5 3.04 10 2.75
5-9 33 3.25 28 291 22 2.04 39 4.35 61 3.09
5 7 3.54 7 3.74 6 2.85 8 4.58 14 3.64
6 9 4.34 7 3.57 6 2.73 10 5.45 16 3.96
7 6 2.88 9 4.56 5 2.26 10 5.44 15 3.70
8 6 297 1 0.52 3 1.40 4 2.25 1.78
9 5 2.50 4 2.11 2 0.94 7 3.95 9 2.31
10-14 12 1.15 11 1.11 10 0.91 13 1.40 23 1.13
15-19 2 0.20 3 0.32 2 0.19 3 0.34 5 0.26
20-24 2 0.22 1 0.12 3 0.32 0 0.00 3 0.17
25-29 2 0.19 5 0.50 6 0.50 1 0.12 7 0.34
30-34 2 0.16 9 0.72 8 0.52 3 0.30 11 0.43
35-39 3 0.20 5 0.34 5 0.28 3 0.26 8 0.27
40-44 0 0.00 4 0.25 2 0.10 2 0.16 4 0.13
45-49 0 0.00 2 0.14 1 0.06 1 0.08 2 0.07
50-54 2 0.16 1 0.08 1 0.07 2 0.19 3 0.12
55-59 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
60-64 1 0.09 0 0.00 1 0.07 0 0.00 1 0.04
65-74 0 0.00 3 0.12 3 0.10 0 0.00 3 0.06
75+ 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Total 86 0.47 107 0.55 98 0.44 95 0.62 193 0.51
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Of those with known vaccination status, 56 (33.1%)
were unvaccinated against rubella. Cases in this group
primarily affected children in the youngest age groups,
including infants and children who had not completed
the full vaccination schedule.

50 individuals (29.6%) received one dose of
the rubella vaccine, while 63 (63/169; 37.3%) were
vaccinated with at least two doses of the combined
MMR vaccine.

Analysis of the distribution of cases by age and
vaccination status indicated a concentration of cases
in younger age groups, both among unvaccinated
individuals and those who had not completed the full
vaccination schedule. Cases reported in individuals
vaccinated with at least one dose occurred in all
analyzed age groups, with arelatively higher proportion
among older children and adults.

Compared to 2023, a higher percentage of cases
with established vaccination status was recorded
in 2024, indicating improved completeness of
data collected through individual epidemiological
interviews. However, the structure of cases by
vaccination status remained similar to that observed
in the previous year, with a significant proportion of
cases among unvaccinated individuals and those who
had not completed the full vaccination schedule.

Rubella Vaccination. From 2014 to 2024, the
percentage of children vaccinated with the first
dose of the combined measles, mumps, and rubella
vaccine (MMRI1) in Poland remained above 90%,
with fluctuations observed between years. The lowest
MMRI1 vaccination coverage in the analyzed period
was recorded in 2021 (90.8%), while the highest was
in 2014 (97.0%). In 2022 and 2023, MMR1 vaccination
coverage was 90.9% and 91.8%, respectively, and in
2024 it reached 91.7% (Fig. 1).

During the same period, 2014-2024, the percentage
of children vaccinated with the second dose of the
MMR vaccine (MMR?2) remained lower in most years
than with the first dose. MMR2 vaccination coverage
ranged from 85.6% in 2021 to 94.8% in 2014. In 2023,
it reached 88.2%, while in 2024, it reached 92.7%,
remaining below the threshold considered optimal for
disease elimination (>95%) (Fig. 2).

In 2024, the first-dose MMR vaccination coverage
in individual voivodeships ranged from 87.5% to
96.9% (Table III). In three voivodeships, vaccination
coverage of >95% was achieved. The highest MMRI1
vaccination coverage was recorded in the Kujawsko-
Pomorskie and Warminsko-Mazurskie voivodeships.
The vaccination rate for the second dose of the MMR
vaccine in 2024 varied significantly across regions,
ranging from 87.6% in the Mazowieckie voivodeship
to 98.0% in the Kujawsko-Pomorksie Voivodeship
(Table III).
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Najwyzsza zapadalno$¢ wsrod dorostych odnotowano
w grupie wieku 30-34 lata, wyniosta ona 0,43/100 000
przy 11 zgtoszonych przypadkach. W grupach wieku
55-59 lat oraz 75 lat i wigcej nie zgtoszono zadnych
zachorowan.

Analiza zachorowan wedtug plci wykazala nie-
wielka przewage zachorowan wsrod kobiet. W 2024 r.
zgloszono 107 przypadkoéw rézyczki u kobiet (55,4%)
oraz 86 przypadkow u me¢zczyzn (44,6%). Zapadal-
no$¢ wsrod kobiet wyniosta 0,55/100 000 a wsrod
me¢zczyzn 0,47/100 000.

W najmtodszych grupach wieku (0-4 lata) liczba
zachorowan rowniez byla wyzsza wsrod dziewczat
(n=35; zapadalno$¢ 4,57/100 000) niz wsréd chtopcow
(n=27; 3,35/100 000). W wieku 1 roku przewaga zapa-
dalno$ci wsérdd dziewczat byla najbardziej zaznaczo-
na: odpowiednio 8,53/100 000 i 4,06/100 000 wsrod
chlopcow. W starszych grupach wieku réznice miedzy
plciami byly mniej wyrazne i mialy charakter niere-
gularny, bez jednoznacznego trendu (Tab. II).

Status szczepien. W 2024 r. status szczepienia
przeciw rozyczce byt znany u 169 sposrod 193 zglo-
szonych przypadkoéw (87,6%). U pozostatych 24 osoéb
(12,4%) brak byto danych umozliwiajacych oceng sta-
tusu szczepienia.

Sposréd os6b o znanym statusie szczepienia 56
(33,1%) byto niezaszczepionych przeciw rozyczce. Za-
chorowania w tej grupie dotyczyly przede wszystkim
dzieci z najmtodszych grup wieku, w tym niemow-
lat oraz dzieci przed ukonczeniem petnego schematu
szczepien ochronnych.

Jedng dawke szczepionki zawierajacej komponent
rézyczkowy otrzymato 50 osob (29,6%), natomiast
63 (63/169; 37,3%) bylo zaszczepionych co najmnigj
dwiema dawkami szczepionki skojarzonej MMR.

Analiza rozktadu zachorowan wedtug wieku i sta-
tusu szczepienia wskazywata na koncentracj¢ przy-
padkow w mtodszych grupach wieku, zar6wno wérod
0sOb niezaszczepionych, jak i wérod osob, ktore nie
ukonczyly pelnego schematu szczepien. Przypadki
zglaszane u 0s6b zaszczepionych co najmniej jedna
dawka wystepowaly we wszystkich analizowanych
grupach wieku, przy czym ich udziat byl relatywnie
wyzszy wsrdd dzieci starszych i osob dorostych.

W poréwnaniu z 2023 r., w 2024 r. odnotowano
wickszy odsetek przypadkéw z ustalonym statusem
szczepienia, co wskazuje na poprawe kompletnosci
danych gromadzonych w indywidualnych wywiadach
epidemiologicznych. Struktura zachorowan wedtug
statusu szczepienia pozostawata jednak zblizona do
obserwowanej w roku poprzednim, z istotnym udzia-
fem przypadkow wsrdd osob niezaszczepionych oraz
0s0b, ktore nie ukonczyty petnego schematu szczepien
ochronnych.



Karolina Mrozowska-Nyckowska, Jakub Maciej Zbrzezniak, Iwona Paradowska-Stankiewicz

100 8000
95
7000
o 90 )
[
£ g5 | O 6000 %
- 5]
3 20 =
o L
& 5000 B
S 75 g
2 1]
£ 70 4000 2
— =
—
g 8
= 3000 3
s 60 g
2027 Z
55 2000
50 1105
176 1000
45 437
285 0 % 47 246 1%
40 0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
mmm Number of cases =@=MMR1 =#=MMR2

MMRI: first dose of the combined measles, mumps, and rubella vaccine; MMR2: second dose of the combined measles,
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MMR2 rate in 2024 refers to those born in 2014, which may result in higher vaccination coverage after the second dose
compared to the first

Fig. 1. Percentage of children vaccinated with the first (MMRI1) and second (MMR?2) dose of the MMR vaccine in Poland,
2014-2024

Ryc. 1. Odsetek dzieci zaszczepionych pierwszg (MMRI) i druga (MMR?2) dawka szczepionki MMR w Polsce, w latach
2014-2024
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The figure shows the median, interquartile range, and extreme values for vaccination coverage with the first (MMRI1) and
second (MMR2) doses of the combined measles, mumps, and rubella vaccine in 2023-2024

Fig. 2. Distribution of vaccination coverage with the first (MMR1) and second (MMR?2) doses of the MMR vaccine in
voivodeships in Poland in 2023 and 2024

Ryc. 2. Rozklad odsetka zaszczepienia pierwsza (MMR1) i drugg (MMR?2) dawka szczepionki MMR w wojewddztwach
w Polsce w 2023 12024 1.

333



Rubella in Poland in 2024

Roézyczka w Polsce w 2024 roku

Table III. Vaccination rate for the first and second dose of the measles, mumps, and rubella vaccine by voivodeship in

Poland in 2023 and 2024

Tabela III. Odsetek zaszczepienia pierwsza i druga dawka szczepionki przeciw odrze, §wince i roézyczce wedtug

wojew6dztw w Polsce w 2023 1 2024 r.

Voivodeship 2023 2024
MMRI1 MMR2 MMRI1 MMR2
Dolnoslaskie 90.1 90.3 87.8 91.2
Kujawsko-Pomorskie 96.6 90.8 96.9 98.0
Lodzkie 92.6 87.2 88.6 92.9
Lubelskie 88.3 88.5 94.1 94.9
Lubuskie 95.5 90.8 92.6 92.2
Matopolskie 90.3 86.1 90.9 92.2
Mazowieckie 89.2 80.1 89.2 87.6
Opolskie 94.8 93.0 95.1 95.7
Podkarpackie 89.7 85.0 89.2 90.6
Podlaskie 87.3 874 87.5 91.4
Pomorskie 93.1 87.8 92.8 94.2
Slaskie 91.5 89.0 91.9 93.3
Swietokrzyskie 937 89.4 92.6 94.9
Warminsko-Mazurskie 96.2 96.5 96.6 973
Wielkopolskie 94.5 91.0 94.9 95.1
Zachodniopomorskie 94.8 94.0 94.9 96.0
POLAND 91.8 88.2 91.7 927

MMRI1, MMR2 — first and second doses of the measles, mumps, and rubella vaccine

In 2024, MMR?2 vaccination coverage in five
voivodeships reached >95% (Kujawsko-Pomorskie,
Opolskie, Warminsko-Mazurskie, Wielkopolskie and
Zachodniopomorskie). Nationally, MMR2 vaccination
coverage increased compared to 2023 (92.7% vs.
88.2%) (Table III).

DISCUSSION

In 2024, the rubella epidemiological situation in
Poland was characterized by a further decline in the
number of reported cases and incidence compared
to 2023. The lower number of cases recorded than
in 2023 is consistent with the trend of low rubella
epidemiological activity observed in recent years in the
country, coupled with the lack of confirmed endemic
virus transmission (7, 11).

As in previous years, the vast majority of reported
cases in 2024 were classified as possible, without
laboratory confirmation. The percentage of laboratory
confirmations (4.1%) remained very low and was
similar to that observed in previous years. This
classification structure limits the possibility of a clear
assessment of the actual incidence of rubella in Poland
and may indicate overdiagnosis of the disease based
solely on clinical criteria (3,7). In the eradication
phase, each reportable rash disease entity should be
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Szczepienia przeciwko rozyczce. W latach 2014-
2024 odsetek dzieci zaszczepionych pierwsza dawka
szczepionki skojarzonej przeciw odrze, $wince i ro-
zyczce (MMRI1) w Polsce utrzymywat si¢ na poziomie
powyzej 90%, przy czym obserwowano wahania w po-
szczegodlnych latach. Najnizszy poziom zaszczepienia
MMRI1 w analizowanym okresie odnotowano w 2021
r. (90,8%), natomiast najwyzszy w 2014 r. (97,0%).
W 2022 i 2023 r. poziom zaszczepienia MMR1 wy-
ni6st odpowiednio 90,9% 1 91,8%, a w 2024 r. osiagnat
91,7% (Ryc. 1).

W tym samym okresie, tj. w latach 2014-2024, od-
setek dzieci zaszczepionych druga dawka szczepionki
MMR (MMR2) pozostawat w wiekszosci lat nizszy
niz w przypadku pierwszej dawki. Poziom zaszcze-
pienia MMR2 wabhat si¢ od 85,6% w 2021 r. do 94,8%
w 2014 r. W 2023 r. wyniost 88,2%, natomiast w 2024
r. — 92,7%, pozostajac ponizej progu uznawanego za
optymalny w konteks$cie eliminacji choroby (>95%)
(Ryc. 2).

W 2024 r. poziom zaszczepienia pierwsza dawka
MMR w poszczegdlnych wojewodztwach wahat si¢ od
87,5% do 96,9% (Tab. III). W trzech wojewodztwach
osiggnigto poziom zaszczepienia >95%. Najwyzszy
odsetek zaszczepienia MMRI1 odnotowano w woje-
wodztwach kujawsko-pomorskim oraz warminsko
-mazurskim.
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differentiated laboratory-wise, and the predominance
of clinical diagnoses significantly limits the specificity
of epidemiological surveillance. This is particularly
important in the context of the wide spectrum of febrile
illnesses associated with rash, such as infections with
parvovirus B9, human herpesvirus 6 (HHV-6),
adenoviruses, and enteroviruses, which can clinically
mimic rubella (3).

The persistently low level of laboratory diagnostics
underscores the need to further strengthen the
standards of epidemiological surveillance required
during the eradication phase. According to WHO
recommendations, a key element of reliably assessing
rubella eradication is laboratory confirmation of
at least 80% of suspected cases (3). Increasing the
percentage of biological samples collected, both for
serological and molecular testing, remains essential to
improve the quality of surveillance data and reduce the
risk of misclassification of cases. Analysis of cases in
2024 revealed a concentration of cases in the youngest
age groups, particularly among infants and children
up to 9 years of age. This distribution is consistent
with observations from previous years and indicates
a higher frequency of reported suspected rubella in
groups where clinical differentiation of rash illnesses
is particularly difficult (5,11). In older age groups and
in the adult population, cases were sporadic, and the
incidence remained very low. The slight predominance
of cases among women, also observed in 2024,
occurred primarily in younger age groups and did
not indicate the existence of distinct epidemiological
patterns.

An important element in interpreting the
epidemiological situation remains the analysis of
vaccination status. In 2024, nearly 30% of reported
cases occurred in unvaccinated individuals, primarily
among children from the youngest age groups,
including infants and children who had not yet
completed their full vaccination schedule. At the same
time, a significant percentage of cases were reported
among individuals vaccinated with one or two doses of
the MMR vaccine. Given the very high effectiveness
of the rubella vaccine and the high level of population
immunization in Poland, this observation most likely
reflects clinical overdiagnosis of rubella (1,11).

Data on vaccination coverage in 2024 confirms
a continued high level of population immunization
against rubella. The vaccination rate for the first dose
of MMR remained above 90% nationwide, while
for the second dose it remained lower, although it
reached >95% in five voivodeships (8). The observed
regional differences, particularly with respect to the
first dose of MMR, indicate the existence of areas
with potentially insufficient population immunization,
which is important in the context of the implementation

Poziom zaszczepienia drugg dawka szczepionki
MMR w 2024 r. wykazywal duze zréznicowanie tery-
torialne 1 wahat si¢ od 87,6% w wojewddztwie mazo-
wieckim do 98,0% w wojewddztwie kujawsko-pomor-
skim (Tab. III).

W 2024 r. poziom zaszczepienia MMR2 w pigciu
wojewodztwach osiggnat wartosci >95% (kujawsko
-pomorskie, opolskie, warminsko-mazurskie, wielko-
polskie i zacho-dniopomorskie). W skali kraju odsetek
zaszczepienia MMR2 wzrost w poréwnaniu z 2023 r.
(92,7% vs 88,2%) (Tab. III).

DYSKUSJA

W 2024 r. sytuacja epidemiologiczna rézyczki
w Polsce charakteryzowata si¢ dalszym spadkiem licz-
by zgloszonych zachorowan i zapadalnosci w pordéw-
naniu z rokiem 2023. Odnotowanie mniejszej liczby
zachorowan niz w 2023 r., wpisuje si¢ w obserwowany
w ostatnich latach trend niskiej aktywnosci epidemio-
logicznej r6zyczki w kraju, przy jednoczesnym braku
potwierdzonej endemicznej transmisji wirusa (7,11).

Podobnie jak w latach wcze$niejszych, zdecydo-
wana wigkszos¢ zgloszonych przypadkow w 2024 r.
zostata zaklasyfikowana jako przypadki mozliwe, bez
potwierdzenia laboratoryjnego. Odsetek potwierdzen
laboratoryjnych (4,1%) pozostawat bardzo niski i byt
zblizony do obserwowanego w latach poprzednich.
Taka struktura klasyfikacji przypadkéw ogranicza
mozliwo$ci jednoznacznej oceny rzeczywistej zapa-
dalnosci na roézyczke w Polsce i moze wskazywaé na
nadrozpoznawalno$¢ choroby, w oparciu wylacznie
o kryteria kliniczne (3,7). W warunkach eliminacji
kazda wysypkowa jednostka chorobowa podlegajaca
obowigzkowi zglaszania powinna by¢ réznicowana
laboratoryjnie, a dominacja rozpoznan klinicznych
istotnie ogranicza swoisto$¢ nadzoru epidemiologicz-
nego. Jest to szczegodlnie istotne w kontekscie szerokie-
go spektrum chordb gorgczkowych przebiegajacych
z wysypka, takich jak zakazenia parwowirusem B19,
ludzkim herpeswirusem 6 (HHV-6), adenowirusami
czy enterowirusami, ktore moga klinicznie imitowaé
rozyczke (3).

Utrzymujacy si¢ niski poziom diagnostyki labo-
ratoryjnej podkresla potrzebe dalszego wzmacniania
standardow nadzoru epidemiologicznego wymaga-
nych w fazie eliminacji choroby. Zgodnie z zalecenia-
mi WHO, kluczowym elementem wiarygodnej oceny
eliminacji r6zyczki jest potwierdzanie laboratoryjne
co najmniej 80% podejrzen zachorowan (3). Zwigk-
szenie odsetka pobieranych probek biologicznych, za-
réwno do badan serologicznych, jak i molekularnych,
pozostaje niezbedne dla poprawy jakosci danych nad-
zorowych oraz ograniczenia ryzyka blednej klasyfika-
cji przypadkow.
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of the rubella elimination program. Despite the
observed regional differences, the level of population
immunization in Poland likely remains sufficient to
interrupt endemic transmission of the rubella virus,
which is consistent with the estimated population
immunity threshold (11). Based on data presented
during meetings of the WHO Regional Verification
Committee for the Elimination of Measles and Rubella
(RVC), Poland meets many of the criteria for the
absence of endemic rubella transmission for a period
exceeding 36 months (4). At the same time, the country
continues to report a relatively high number of cases
without laboratory confirmation, which complicates
formal verification of disease elimination. Therefore,
Poland remains one of the few countries in the WHO
European Region that has not yet officially confirmed
rubella elimination (4,11).

In 2024, no cases of congenital rubella syndrome
or rubella-related deaths were recorded, which is
a significant indicator of the effectiveness of preventive
and surveillance measures (3,4). Maintaining this
favorable status requires further monitoring of the
epidemiological situation, maintaining a high level
of vaccination coverage, filling immunity gaps in the
population, and consistently strengthening the quality
of epidemiological surveillance, particularly in the
field of laboratory diagnostics (3).

CONCLUSIONS

In 2024, the rubella epidemiological situation
in Poland was characterized by a low incidence and
sporadic cases. Compared to other EU/EEA countries,
Poland had the highest incidence of rubella, however,
the very low percentage of laboratory confirmations
of cases limits the possibility of direct comparison of
epidemiological data between countries. No epidemic
outbreaks or cases of congenital rubella syndrome
(CRS) were identified, confirming the continued
favorable epidemiological situation of this disease in
the country.

Cases primarily affected the youngest age groups,
especially infants and children up to 9 years of age,
while they were sporadic in older age groups and in
the adult population. The observed distribution of
cases was consistent with previous observations and
reflects the difficulties in clinically differentiating rash
illnesses in children.

As in previous years, the vast majority of reported
cases were classified based on clinical criteria, with
a very low percentage of laboratory confirmations.
This classification structure limits the ability to clearly
assess the true incidence of rubella and may indicate
overdiagnosis of the disease among other infections
associated with rash. These results indicate the need
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Analiza zachorowan w 2024 r. wykazata koncen-
tracje przypadkow w najmtodszych grupach wieku,
zwlaszcza wsrod niemowlat oraz dzieci do 9. roku
zycia. Taki rozktad jest zgodny z obserwacjami z lat
wezesniejszych 1 wskazuje na wigksza czestos¢ zgtla-
szania podejrzen rézyczki w grupach, w ktorych roz-
nicowanie kliniczne chorob wysypkowych jest szcze-
golnie trudne (5,11). W starszych grupach wieku oraz
w populacji dorostych zachorowania miaty charakter
sporadyczny, a zapadalno$¢ pozostawata bardzo ni-
ska. Niewielka przewaga zachorowan wsrdd kobiet,
obserwowana réwniez w 2024 r., dotyczyla glownie
mtodszych grup wieku i nie wskazywata na istnienie
odrebnych wzorcow epidemiologicznych.

Istotnym elementem interpretacji sytuacji epide-
miologicznej pozostaje analiza zaszczepienia 0sOb
chorych. W 2024 r. niemal 30% zgloszonych zacho-
rowan dotyczyto osob niezaszczepionych, przy czym
byly to glownie dzieci z najmtodszych grup wieku,
w tym niemowleta oraz dzieci, ktore nie ukonczyty
jeszcze pelnego schematu szczepien ochronnych. Jed-
noczesnie znaczacy odsetek przypadkéw odnotowano
wsrdd oséb zaszezepionych jedng lub dwiema daw-
kami szczepionki MMR. W konteks$cie bardzo wyso-
kiej skutecznos$ci szczepionki przeciw rézyczce oraz
wysokiego poziomu uodpornienia populacji w Polsce,
obserwacja ta najprawdopodobniej odzwierciedla nad-
rozpoznawalno$¢ kliniczng rézyczki (1,11).

Dane dotyczace realizacji szczepien ochronnych
w 2024 r. potwierdzaja utrzymywanie si¢ wysokiego
poziomu uodpornienia populacji przeciw rdzyczce.
Odsetek zaszczepienia pierwsza dawka MMR utrzy-
mywatl si¢ na poziomie powyzej 90% w skali kraju,
natomiast w przypadku drugiej dawki pozostawal niz-
szy, cho¢ w pieciu wojewddztwach osiggat wartosci
>95% (8). Obserwowane roznice regionalne, szczegol-
nie w odniesieniu do pierwszej dawki MMR, wskazu-
ja na istnienie obszaré6w o potencjalnie niewystarcza-
jacym uodpornieniu populacyjnym, co ma znaczenie
w kontekscie realizacji programu eliminacji rozyczki.
Pomimo obserwowanych réznic regionalnych, poziom
uodpornienia populacyjnego w Polsce prawdopodob-
nie pozostaje wystarczajacy do przerwania endemicz-
nej transmisji wirusa rézyczki, co jest zgodne z szaco-
wanym progiem odpornosci populacyjnej (11).

Na podstawie danych prezentowanych podczas po-
siedzen Regionalnej Komisji Weryfikacyjnej ds. Eli-
minacji Odry 1 Rézyczki (RVC) WHO wskazuje sig,
ze Polska spetnia wiele kryteriow przemawiajacych za
brakiem endemicznej transmisji rozyczki przez okres
przekraczajacy 36 miesiecy (4). Jednoczesnie kraj na-
dal raportuje stosunkowo duzg liczb¢ przypadkow bez
potwierdzenia laboratoryjnego, co utrudnia formalng
weryfikacje eliminacji choroby. Z tego wzgledu Polska
pozostaje jednym z nielicznych panstw Regionu Euro-
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to further strengthen laboratory diagnostics as part
of routine epidemiological surveillance, in line with
standards applicable during the disease elimination
phase.

An analysis of vaccination coverage revealed that
a significant portion of cases occurred in unvaccinated
or incompletely vaccinated individuals, primarily
children in the youngest age groups who had not yet
completed the full vaccination schedule. At the same
time, cases were reported among individuals vaccinated
with one or two doses of the MMR vaccine. Given the
high vaccine efficacy and low laboratory confirmation
rate, this likely reflects the limited specificity of
diagnoses based solely on clinical findings.

Data on vaccination coverage in 2024 confirms the
continued high level of immunization against rubella
nationwide. Despite the observed regional differences,
the level of vaccination coverage in the population likely
remains sufficient to prevent endemic transmission
of the virus, which is consistent with assessments
conducted as part of the rubella elimination verification
process in the WHO European Region. Maintaining
a favorable epidemiological situation in the coming
years requires continued monitoring of the incidence
rate, maintaining high vaccination coverage, closing
immunity gaps in the population, and consistently
improving the quality of epidemiological surveillance,
particularly in terms of laboratory confirmation of
suspected rubella cases.
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pejskiego WHO, ktore nie uzyskaly jeszcze oficjalne-
go potwierdzenia eliminacji rézyczki (4,11).

W 2024 r. nie odnotowano przypadkow zespotu ro-
zyczki wrodzonej ani zgondéw zwigzanych z rozyczka,
co stanowi istotny wskaznik skutecznosci prowadzo-
nych dziatan profilaktycznych i nadzorowych (3,4).
Utrzymanie tego korzystnego stanu wymaga dalsze-
go monitorowania sytuacji epidemiologicznej, utrzy-
mywania wysokiego poziomu realizacji szczepien
ochronnych, uzupetniania luk odporno$ci w populacji
oraz konsekwentnego wzmacniania jakosci nadzoru
epidemiologicznego, w szczegolnosci w zakresie dia-
gnostyki laboratoryjnej (3).

WNIOSKI

W 2024 r. sytuacja epidemiologiczna rézyczki
w Polsce charakteryzowata si¢ niska zapadalno$cia
oraz sporadycznym wystepowaniem zachorowan. Na
tle pozostatych krajow UE/EOG Polska nalezata do
panstw o najwyzszej zapadalnos$ci na rézyczke, jed-
nak bardzo niski odsetek laboratoryjnych potwierdzen
przypadkéw ogranicza mozliwo$¢ bezposredniego
porownywania danych epidemiologicznych miedzy
krajami. Nie stwierdzono ognisk epidemicznych ani
przypadkow zespotu rozyczki wrodzonej (CRS), co
potwierdza utrzymywanie si¢ korzystnej sytuacji epi-
demiologicznej tej choroby w kraju.

Zachorowania dotyczyty przede wszystkim naj-
mtodszych grup wieku, zwlaszcza niemowlat oraz
dzieci do 9. roku zycia, natomiast w starszych grupach
wieku oraz w populacji dorostych miaty charakter
sporadyczny. Obserwowany rozktad zachorowan byt
zgodny z wczesniejszymi obserwacjami i odzwiercie-
dla trudnos$ci w klinicznym réznicowaniu choréb wy-
sypkowych u dzieci.

Podobnie jak w latach poprzednich, zdecydowana
wigkszos$¢ zgloszonych przypadkow zostata zaklasy-
fikowana na podstawie kryteriow klinicznych, przy
bardzo niskim odsetku potwierdzen laboratoryjnych.
Taka struktura klasyfikacji ogranicza mozliwos¢
jednoznacznej oceny rzeczywistej zapadalno$ci na
rézyczke 1 moze wskazywaé na nadrozpoznawal-
no$¢ choroby wérod innych zakazen przebiegajacych
z wysypka. Wyniki te wskazujg na potrzebe dalsze-
go wzmacniania diagnostyki laboratoryjnej w ramach
rutynowego nadzoru epidemiologicznego, zgodnie ze
standardami obowigzujacymi w fazie eliminacji cho-
roby.

Analiza stanu zaszczepienia wykazata, ze istotna
cze$¢ zachorowan dotyczyta osob niezaszczepionych
lub nie w petni zaszczepionych, glownie dzieci z naj-
mtodszych grup wieku, ktére nie ukonczyly jeszcze
pelnego schematu szczepien ochronnych. Jednocze-
$nie odnotowano zgloszenia zachorowan wsrod osob
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zaszczepionych jedng lub dwiema dawkami szcze-
pionki MMR, co przy wysokiej skutecznosci szcze-
pionki oraz niskim odsetku potwierdzen laboratoryj-
nych najprawdopodobniej odzwierciedla ograniczong
swoisto$¢ rozpoznan opartych wylacznie na obrazie
klinicznym.

Dane dotyczace realizacji szczepien ochronnych
w 2024 1. potwierdzaja utrzymywanie si¢ wysokiego
poziomu uodpornienia populacji przeciw rozyczce
w skali kraju. Pomimo obserwowanych réznic regio-
nalnych, poziom zaszczepienia populacyjnego pozo-
staje prawdopodobnie wystarczajacy do zapobiegania
endemicznej transmisji wirusa, co jest spdjne z ocena-
mi prowadzonymi w ramach procesu weryfikacji eli-
minacji rozyczki w Regionie Europejskim WHO.

Utrzymanie korzystnej sytuacji epidemiologicznej
w kolejnych latach wymaga dalszego monitorowania
zapadalno$ci, utrzymania wysokiego poziomu stanu
zaszczepienia, uzupelniania luk odpornosci w popula-
cji oraz konsekwentnego podnoszenia jako$ci nadzoru
epidemiologicznego, w szczegdlnosci w zakresie po-
twierdzania laboratoryjnego przypadkéw podejrzenia
rozyczki.
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ABSTRACT

BACKGROUND. Mumps is an acute viral disease transmitted via respiratory droplets, with humans as the only
reservoir. Infection spreads easily among children and adolescents, and infectiousness begins before symptom
onset. The introduction of MMR vaccination within the mandatory National Immunisation Programme in Poland
in 2003 markedly reduced the number of cases and complications. However, surveillance remains essential for
evaluating programme effectiveness and the current epidemiological situation.

OBJECTIVE. To evaluate the epidemiological situation of mumps in Poland in 2024 in comparison with
previous years.

MATERIAL AND METHODS. The analysis was based on data published in the annual bulletins “Infectious
diseases and poisonings in Poland in 2024” and “Vaccinations in Poland in 2024 as well as individual case data
from the EpiBaza system. Vaccination coverage for the first dose was assessed using data for the 2022 birth
cohort (children in their 3rd year of life), and for two doses using data for the 2018 birth cohort (children aged 6
years). Vaccine effectiveness was estimated using the screening method.

RESULTS. In 2024, 931 mumps cases were reported (3.6% decrease vs. 2023: 966). Overall incidence was 2.5
per 100,000 (in 2023: 2.6) and remained below the 2015-2019 median (4.3). The highest incidence was recorded
in Slaskie voivodeship (3.7; 159 cases), and the lowest in Opolskie and Warminsko-Mazurskie voivodeships
(1.0). The largest numbers of cases were reported in Mazowieckie (183) and Slaskie (159) voivodeships. Eighteen
patients were hospitalised (vs. 12 in 2023). Laboratory testing was performed in 2.1% of cases.
CONCLUSIONS. In 2024, a slight decrease in the number of cases was observed, with incidence similar
to 2023. Values remained lower than in the pre-COVID-19 period. The increase in case numbers after 2021
may be associated with the restoration of social contacts and transmission of droplet-borne infections. The low
proportion of hospitalisations does not indicate increased clinical severity Continued monitoring of trends and
case structure is justified, together with improving the proportion of laboratory confirmation.

Keywords: mumps, epidemic parotitis, epidemiology, Poland, 2024
STRESZCZENIE

WSTEP. Swinka (nagminne zapalenie przyusznic) jest ostra choroba wirusowa przenoszona droga kropelkowa,
ktorej rezerwuarem jest czlowiek. Zakazenie szerzy si¢ tatwo w populacjach dzieci i mtodziezy, a zakazno$¢
rozpoczyna si¢ przed pojawieniem si¢ objawow. Wprowadzenie szczepieh MMR w ramach obowiazkowego PSO
w 2003 r. istotnie ograniczyto liczbg zachorowan i powiktan, jednak utrzymanie nadzoru pozostaje kluczowe
dla oceny skutecznosci programu szczepien i biezacej sytuacji epidemiologiczne;.

CEL. Ocena sytuacji epidemiologicznej $winki w Polsce w 2024 r. w poréwnaniu z latami poprzednimi.
MATERIAL I METODY. Analiz¢ sytuacji epidemiologicznej §winki w Polsce w 2024 r. przeprowadzono na
podstawie interpretacji danych publikowanych w biuletynach rocznych: ,,Choroby zakazne i zatrucia w Polsce
w 2024 1.” oraz ,,Szczepienia ochronne w Polsce w 2024 roku”, jak réwniez danych jednostkowych pochodzacych

* The work was carried out as part of task No. S.1.BE.1.26 / Praca zostata wykonana w ramach zadania nr S.1.BE.1.26
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z systemu EpiBaza. Odsetek zaszczepionych pierwsza dawka okreslono na podstawie danych dla rocznika 2022
(dzieci w 3. roku zycia), a odsetek zaszczepionych dwiema dawkami — dla rocznika 2018 (dzieci w 6. roku zycia).
Skuteczno$¢ szczepien oszacowano metodg skriningowa.

WYNIKI. W 2024r. zarejestrowano 931 zachorowan (spadek 0 3,6% vs 2023: 966). Zapadalnos$¢ ogélem wyniosta
2,5/100 000 (2023: 2,6/100 000) i byta nizsza od mediany z lat 2015-2019 (4,3/100 000). Najwyzsza zapadalno$¢
odnotowano w woj. $laskim (3,7/100 000; 159 przypadkow), najnizsza w woj. opolskim i warminsko-mazurskim
(1,0/100 000). Najwigcej przypadkow zgtoszono w woj. mazowieckim (183) i slaskim (159). Hospitalizowano 18
0s6b (vs 12 w 2023). Badania laboratoryjne wykonano w 2,1% przypadkow.

WNIOSKI. W 2024 r. odnotowano niewielki spadek liczby zachorowan przy zapadalnosci zblizonej do 2023 r.
Warto$ci pozostawaly nizsze niz przed pandemig COVID-19. Wzrost liczby przypadkow po 2021 r. mozna
wigza¢ z odbudowg kontaktow spotecznych i transmisji zakazen kropelkowych. Niski odsetek hospitalizacji nie
wskazuje na zmiang charakteru klinicznego zakazen. Zasadne jest dalsze monitorowanie trendow 1 struktury

zachorowan, przy jednoczesnej poprawie odsetka diagnostyki laboratoryjne;.

Stowa kluczowe: swinka, nagminne zapalenie przyusznic, epidemiologia, Polska, 2024 rok

INTRODUCTION

Mumps (epidemic parotitis) is an acute viral
disease transmitted by droplets, the occurrence of
which can be effectively limited through vaccination.
Humans are the reservoir and source of infection,
and transmission occurs mainly through contact
with respiratory secretions from an infected person.
The clinical picture usually includes non-specific
prodromal symptoms followed by inflammation of
the parotid salivary glands. Although the course of
the disease is mild in most cases, mumps may lead to
complications involving the central nervous system,
gonads, pancreas and hearing organ (1).

The introduction of mumps vaccination,
implemented in Poland since 2003 under the mandatory
Immunization Programme (2,3) as a combined
measles, mumps and rubella (MMR) vaccine, resulted
in a substantial reduction in incidence compared with
the pre-vaccination period (4). In the years preceding
the introduction of vaccination, from several tens
of thousands to more than 200,000 mumps cases
were registered annually in Poland, and incidence
periodically exceeded 500 per 100,000 population
(2,5). Mumps vaccination programmes have been
operating in most European countries since the 1980s.

In the years preceding the COVID-19 pandemic,
11,000 to 15,000 mumps cases were registered annually
in EU/EEA countries, with an incidence of 2.7-3.4
per 100,000 population (6). During the pandemic,
a marked decrease in the number of reported cases
was observed, which was associated both with reduced
transmission of pathogens spread by droplets and with
decreased sensitivity of epidemiological surveillance
systems.

According to the ECDC report for 2023, 27 EU/
EEA countries reported a total of 2,963 mumps cases
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WSTEP

Swinka (nagminne zapalenie przyusznic) jest ostra
chorobg wirusowa przenoszona droga kropelkowa,
ktorej wystepowanie moze by¢ skutecznie ogranicza-
ne dzigki szczepieniom ochronnym. Rezerwuarem
i zrédtem zakazenia jest cztowiek, a transmisja za-
chodzi gtownie poprzez kontakt z wydzieling z drog
oddechowych osoby chorej. Obraz kliniczny obejmu-
je zwykle niespecyficzne objawy prodromalne, po
ktorych rozwija si¢ zapalenie $linianek przyusznych.
Mimo ze przebieg choroby w wigkszosci przypadkow
jest tagodny, §winka moze prowadzi¢ do powiktan
ze strony osrodkowego uktadu nerwowego, gonad,
trzustki oraz narzadu stuchu (1).

Wprowadzenie szczepien przeciw $wince, realizo-
wanych w Polsce od 2003 r. w ramach obowiazuja-
cego Programu Szczepien Ochronnych (2,3) w postaci
szczepionki skojarzonej przeciw odrze, §wince i ro-
zyczce (MMR), doprowadzito do istotnego ograni-
czenia zapadalnosci w poréwnaniu z okresem przed-
szczepiennym (4). W latach poprzedzajacych wprowa-
dzenie szczepien rejestrowano w Polsce corocznie od
kilkudziesieciu do ponad 200 000 przypadkow swin-
ki, a zapadalnos¢ przekraczata okresowo 500/100 000
ludnosci (2,5). Programy szczepien ochronnych prze-
ciw $wince funkcjonujg w wigkszosci krajow europe;j-
skich od lat 80. XX wieku.

W latach poprzedzajacych pandemi¢ COVID-19
w krajach UE/EOG rocznie rejestrowano od 11 do
15 000 przypadkow $winki, przy zapadalnosci 2,7—
3,4/100 000 Iudnosci (6). W okresie pandemii ob-
serwowano istotne zmniejszenie liczby zglaszanych
przypadkow, co wigzano zaré6wno z ograniczeniem
transmisji patogenow przenoszonych droga kropel-
kowa, jak i ze spadkiem czulo$ci systeméw nadzoru
epidemiologicznego.
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(incidence: 0.7 per 100,000 population), indicating
that morbidity remained low compared with the pre-
pandemic period (7). The highest proportion of cases
concerned adults and school-aged children, and the
median age of cases was 21 years.

According to World Health Organization data
from the Joint Reporting Form on Immunization
(JRF), 12,379 mumps cases were reported in the
WHO European Region in 2024. The incidence was
1.46 per 100,000 population, representing an increase
compared with 2023, when 9,588 cases were recorded
(1.13 per 100,000 population) (8). The WHO European
Region comprises 53 countries, including countries
outside the European Union and the European
Economic Area, therefore, these data are not directly
comparable with ECDC reports. It should also be taken
into account that JRF data are aggregated on the basis
of information submitted by national epidemiological
surveillance systems, and the completeness and
timeliness of reporting may vary between countries.

The aim of the study was to assess the
epidemiological situation of mumps in Poland in 2024
in comparison with the situation in previous years.

MATERIAL AND METHODS

The epidemiological situation was assessed on
the basis of a review of nationwide epidemiological
surveillance data published in the bulletin “Infectious
diseases and poisonings in Poland in 2024 (9), while
the assessment of population immunity was based
on data from the bulletin “Vaccinations in Poland in
2024” (10). Data on cases reported by physicians and
data on positive test results reported by laboratory
diagnosticians were used; these data were collected
by the State Sanitary Inspection and submitted to the
NIPH NIH - NRI as part of MZ-56 reports on cases
of infectious diseases, infections and poisonings
(fortnightly, quarterly and annual reports) published
in the statistical bulletins of the NIPH NIH - NRI for
2023-2024. Cases were classified according to the case
definition used in surveillance in 2024 (11). Individual
data on mumps cases registered by District Sanitary
and Epidemiological Stations in the “EpiBaza” system
were also used.

Coverage with the first dose was determined
using data for the 2022 birth cohort (children aged
3 years), and coverage with two doses using data for
the 2018 birth cohort (children aged 6 years). Vaccine
effectiveness was estimated using the screening
method according to Orenstein (1985) (12), i.e. VE =
1 -[Pcx(1-Pv)]/[Pvx(1-Pc)], where Pc denotes the
proportion of vaccinated individuals among cases, and
Pv denotes the proportion of vaccinated individuals in
the population.

Wedtug raportu ECDC za 2023 r. 27 panstw UE/
EOG zgtosito tacznie 2 963 przypadki swinki (zapa-
dalnos¢ 0,7/100 000 Iudnosci), co oznaczato utrzy-
manie niskiego poziomu zachorowan w poréwnaniu
z okresem sprzed pandemii (7). Najwyzszy udzial
przypadkéw dotyczyt osob dorostych oraz dzieci
w wieku szkolnym, a mediana wieku zachorowan wy-
niosta 21 lat.

Zgodnie z danymi Swiatowej Organizacji Zdrowia
pochodzacymi z systemu Joint Reporting Form on Im-
munization (JRF), w 2024 r. w Regionie Europejskim
WHO zgtoszono 12 379 przypadkow swinki. Zapa-
dalno$¢ wyniosta 1,46/100 000 ludnosci, co stanowi
wzrost w porownaniu z 2023 r., w ktérym odnotowano
9 588 przypadkow (1,13/100 000 ludnosci) (8). Region
Europejski WHO obejmuje 53 panstwa, w tym kra-
je spoza Unii Europejskiej i Europejskiego Obszaru
Gospodarczego, dlatego dane te nie sa bezposrednio
poréwnywalne z raportami ECDC. Nalezy réwniez
uwzgledni¢, ze dane JRF sg agregowane na podstawie
informacji przekazywanych przez krajowe systemy
nadzoru epidemiologicznego, a ich kompletno$¢ oraz
terminowo$¢ raportowania mogg réznic si¢ pomiedzy
panstwami.

Celem pracy byta ocena sytuacji epidemiologiczne;j
$winki w Polsce w 2024 r. w poréwnaniu do sytuacji
w latach poprzednich.

MATERIAL I METODY

Oceng sytuacji epidemiologicznej przeprowadzo-
no w oparciu o przeglad danych z ogdlnokrajowego
nadzoru epidemiologicznego opublikowanych w biu-
letynie ,,Choroby zakazne i zatrucia w Polsce w 2024
roku” (9), za$ oceny stanu uodpornienia populacji do-
konano na podstawie danych z biuletynu ,,Szczepienia
Ochronne w Polsce w 2024 roku” (10). Wykorzystano
dane o przypadkach zachorowan zgloszonych przez
lekarzy oraz dane o dodatnich wynikach badan zgto-
szonych przez diagnostow laboratoryjnych, groma-
dzonych przez Panstwowa Inspekcje Sanitarng i prze-
kazanych do NIZP PZH — PIB w ramach sprawozdan
o zachorowaniach na choroby zakazne, zakazeniach
i zatruciach MZ-56 (meldunki dwutygodniowe, kwar-
talne, roczne) publikowane w biuletynach statystycz-
nych NIZP PZH — PIB za lata 2023-2024. Klasyfikacji
przypadkoéw dokonano w oparciu o definicj¢ stosowa-
ng w nadzorze w 2024 r. (11). Wykorzystane zostaty
réwniez dane jednostkowe o zachorowaniach na §win-
ke, zarejestrowane przez Powiatowe Stacje Sanitarno
-Epidemiologiczne w systemie EpiBaza.

Odsetek zaszczepionych pierwsza dawka okreslo-
no na podstawie danych dla rocznika 2022 (dzieci w 3.
roku zycia), a odsetek zaszczepionych dwiema dawka-
mi — dla rocznika 2018 (dzieci w 6. roku zycia). Sku-
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Vaccine effectiveness (VE) was estimated for two
age groups: 0-4 years (children eligible for the first
MMR dose) and 5-9 years (children eligible for the
second dose). To determine Pv values, data on the
vaccination status of the population from the bulletin
“Vaccinations in Poland in 2024” were used — for the
2022 birth cohort (children aged 3 years, >=1 MMR
dose) and the 2018 birth cohort (children aged 6
years, >=2 MMR doses), respectively. Pc values were
calculated on the basis of morbidity data from the
bulletin “Infectious diseases and poisonings in Poland
in 2024” for the age groups 0-4 years and 5-9 years.

It should be noted, however, that in the 0-4-year age
group the data also include the youngest children, who
may not yet have been eligible for MMR vaccination,
while in the 5-9-year age group some children
had received only one dose. When estimating the
effectiveness of two MMR doses in the 5-9-year age
group, only cases among persons vaccinated with two
doses and unvaccinated persons were included in the
calculations; cases among persons vaccinated with one
dose and cases with unknown vaccination status were
excluded from the analysis. The obtained effectiveness
estimates should therefore be regarded as approximate.

RESULTS

In 2024, 931 mumps cases were registered in
Poland, representing a decrease of 3.6% compared
with 2023 (966 cases). The overall incidence was 2.5
per 100,000 population and was slightly lower than in
2023 (2.6 per 100,000 population). This value remains
lower than the median incidence for 2015-2019 (4.3 per
100,000 population) (Table I).

Figure 1 presents changes in mumps incidence and
vaccination coverage among children aged 3 years in
Poland in 2003-2024.

In 2024, laboratory testing was performed in
20 cases (2.1%). In 765 notifications (82.2%), no
confirmatory testing was performed, while in 146
cases (15.7%) information on laboratory diagnostics
was missing. Most notifications were based on clinical
and epidemiological criteria.

In 2024, territorial variation in mumps incidence
persisted. The highest rate was recorded in the Slaskie
voivodeship (3.7 per 100,000 population), followed
by the Mazowieckie voivodeship (3.3 per 100,000
population). The lowest values were registered in the
Opolskie and Warminsko-Mazurskie voivodeships
(1.0 per 100,000 population). Compared with 2023,
both increases and decreases in the number of mumps
cases were observed across individual voivodeships.

By quarter, the highest number of cases was
recorded in the first half of the year. In the first quarter,
284 cases were registered, accounting for 30.5% of all

342

teczno$¢ szczepien oszacowano metoda skriningowa
wedtug Orenstein’a (1985) (12) tj. VE =1 — [Pc x (1
— Pv)] / [Pv x (1 — Pc)], gdzie Pc oznacza odsetek za-
szczepionych wsrod przypadkow, a Pv — odsetek za-
szczepionych w populacji.

Skutecznos¢ szczepien (VE) oszacowano dla
dwoch grup wieku: 0-4 lata (dzieci objete pierwsza
dawka MMR) oraz 5-9 lat (dzieci kwalifikujace si¢ do
drugiej dawki). Do wyznaczenia wartosci Pv wyko-
rzystano dane o stanie zaszczepienia populacji z biu-
letynu ,,Szczepienia ochronne w Polsce w 2024 roku”
— odpowiednio dla rocznika 2022 (dzieci w 3 roku zy-
cia, >1 dawka MMR) oraz rocznika 2018 (dzieci w 6
roku zycia, >2 dawki MMR). Wartosci Pc obliczono
na podstawie danych o zachorowaniach z biuletynu
,Choroby zakazne i zatrucia w Polsce w 2024 roku”
dla grup wieku 0-4 lata i 5-9 lat.

Nalezy jednak zaznaczy¢, ze w grupie 0—4 lat dane
obejmujg rowniez najmtodsze dzieci, ktore mogly nie
by¢ jeszcze objete szczepieniem MMR, a w grupie 5-9
lat czg$¢ dzieci byta zaszczepiona tylko jedna dawka.
W przypadku oszacowania skuteczno$ci dwoch dawek
MMR w grupie 5-9 lat do obliczen uwzgledniono wy-
facznie przypadki wsrdd osob zaszczepionych dwiema
dawkami oraz osob nieszczepionych; przypadki osob
zaszczepionych jedna dawka oraz przypadki z nie-
ustalonym stanem zaszczepienia wylaczono z analizy.
Uzyskane warto$ci skutecznosci nalezy zatem trakto-
wac¢ jako szacunkowe.

WYNIKI

W 2024 r. w Polsce zarejestrowano 931 zachoro-
wan na $winke, co stanowi spadek o 3,6% w poréwna-
niu z 2023 r. (966 przypadkéw). Zapadalnos¢ ogdtem
wyniosta 2,5/100 000 ludnosci i byta nieznacznie niz-
sza niz w 2023 r. (2,6/100 000 ludnos$ci). Wartos¢ ta
pozostaje nizsza od mediany zapadalnosci z lat 2015-
2019 (4,3/100 000 ludnosci) (Tab. I). Na Ryc. 1 przed-
stawiono zmiany zapadalnos$ci na §winke oraz stanu
zaszczepienia dzieci w 3. roku zycia w Polsce w latach
2003-2024.

W 2024 r. badania laboratoryjne wykonano w 20
przypadkach (2,1%). W 765 zgloszeniach (82,2%) nie
przeprowadzono badan potwierdzajacych, natomiast
w 146 przypadkach (15,7%) brak byto informacji doty-
czacych diagnostyki laboratoryjnej. Wiekszos¢ zglo-
szen opierala si¢ na kryteriach klinicznych i epidemio-
logicznych.

W 2024 r. utrzymato si¢ zréoznicowanie terytorial-
ne zapadalnos$ci na §winke. Najwyzszy wspotczyn-
nik odnotowano w wojewodztwie $laskim (3,7/100
000 ludnosci), a nastgpnie w mazowieckim (3,3/100
000 ludnosci). Najnizsze wartosci zarejestrowano
w wojewodztwach opolskim oraz warminsko-mazur-



Karolina Mrozowska-Nyckowska, Iwona Paradowska-Stankiewicz

L1 8¢ I'e 0s 6C 8Y €1 [44 61 33 Y LL 0¢ 98 spysiowodotupoyoey | ‘9]
¥'e 8 v'e 8 L1 09 vl oY vl 4 8C L6 (4 oyl apysjodoyjarp | ST
01 €l I'C 6¢ €1 ] 60 €l Cl L1 6C [47 983 9% OIYSINZBN-O}SUIULIBA | “{]
€c LT v'C €C 0¢ 9¢ Sl 81 0 144 L'c €€ 0¢ LE OYSAZINOIIMS | €]
Le 651 9¢ 1! (43 oyl 91 IL 91 IL 8¢ €L1 9v ¥0C onyseIg | Tl
¥'e LS ST 8¢ 6T 89 81 & vl 33 I'y S6 €S €cl opysiowod | '[]
¥'e LT ¢ 8¢ €C 9¢ Sl Ll Sl 81 6'¢ 9¥ €S €9 SYSEIPOd | 01
91 €¢ L1 93 Sl 1€ Sl 1€ Cl 9¢ ST 139 vy €6 appoedieypod | 6
01 6 8C 9¢ 91 Sl vl 4! Sl Sl 9y Sy 9 9% arysjodo | '8
€e €81 9T 94! 143 L8l Sl €8 61 S0l 8¢ ¥0T 6'¢ (414 OIOIIMOZBIA | 'L
Le 16 (43 011 0¢ €01 01 93 61 99 8¢ 0¢l ¢S L81 orysjodofeAl | 9
¥'e LS L1 8% Ll 0v L0 Ll 01 54 (43 8L ve 78 OZpoy | ¢
9¢C 94 I'e 0¢ v'e 14 60 6 61 6l I'y [44 8P (4 opsnqn |y
€C Ly 0¢ 19 (3 L9 60 61 60 6l 143 L 4 6 SLS[EqNT | ¢
¥'e 14 ¢c 0¢ Sl 0¢ 'l 144 0¢C v g €L 1% 6 apysIowod-oxsmeny | -z
Sl [44 'l 9¢ 01 6¢ L0 ol Lo 1T Le 8L 143 66 anystisouroq | 1
¢c 1€6 9T 996 ¥'e (443 €1 ¥8¥ Sl [4:33 ge 8ce 1 (4 8L9 1 AaNVI10d

000 001 000 001 000 001 000 001 000 001 000 001 000 001
1od oqunyn 1od oquinN 1d Joquny 1od Ioquuny 1od IoquinN 1d Joquny 1od oqunyn

Qouaprou| QoudpIou| QoUdpIOU] Qouaprou| QoudpIOU| QoudpIOU] Qouaprou| drysopoatop

¥20¢ €c0T a0t 20T 020t 610¢ 610C-S10C UBIPIN

M)zpomafom Sam 1osoupny 000 001 Bu Psou[epedez I yeMOIOYdRZ BqZIIT “$T0T-S10T YOBIR] M 30S[OJ M BYUIMG T B[OqRL
drysopoaroa £q uorerndod (g (01 1od ouaproul pue sased Jo IQUINN +07-S107 Pueod Ul sdwny T 9]qeL,

343



Mumps in Poland in 2024 Swinka w Polsce w 2024 roku
- 100
i e i ! TP
! - -
g g
m 102 1 3
3 g
o [
o =
(=] —~
o A
= m
= =
- £
o g
' 10! 4 ¥
=} %]
3 8
2 =
~N )]
10°

—s— Zapadalnos¢ (na 100 000)

-m- Stan zaszczepienia =1 dawka (%)

Fig. 1. Trend in mumps incidence in Poland in 2003-2024 (left axis logarithmic scale) and percentage of children aged 3

years vaccinated with >1 dose of MMR vaccine (right axis)

Rye. 1. Trend zapadalno$ci na $winke w Polsce w latach 2003-2024 (0§ lewa skala logarytmiczna) oraz odsetek dzieci w 3.

roku zycia zaszczepionych >1 dawka MMR (o$ prawa)

cases in the year. In the second quarter, 249 cases were
reported (26.7%). In the second half of the year, the
number of cases was lower: 185 cases (19.9%) were
recorded in the third quarter, and 213 cases (22.9%) in
the fourth quarter.

Compared with 2023, an increase in the number of
cases was observed in the first quarter (242 vs. 284),
with a simultaneous decrease in the remaining quarters
of the year. The largest decrease in the number of cases
concerned the third quarter (221 vs. 185 cases) (9).

As in previous years, the highest incidence
was recorded among children. In 2024, the largest
proportion of cases occurred in the 5-9-year age group
(301 cases; 32.3%), followed by the 0-4-year age group
(188 cases; 20.2%). Persons under 15 years of age
accounted for more than two-thirds of all notifications.
Incidence in the 5-9-year age group was 15.2 per
100,000 population, and in the 0-4-year age group 12.0
per 100,000 population. Compared with 2023, slight
decreases in the rates were recorded in both groups
(Table 1I).

In age groups above 20 years, incidence remained
low (1.4-1.7 per 100,000 population), and the
contribution of these groups to the total number of
cases remained small (Table II).

In 2024, as in previous years, mumps cases occurred
more often among males than females. A total of 531
cases were registered among males (57.0% of the total),
with an incidence of 2.9 per 100,000 population, and
400 cases among females (43.0%), with an incidence
of 2.1 per 100,000 population (9).
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skim (1,0/100 000 Iudnosci). W poréwnaniu z 2023 r.
w poszczegdlnych wojewodztwach obserwowano
zarowno wzrosty, jak i spadki liczby przypadkow
$winki.

W ujeciu kwartalnym najwyzsza liczbe zachoro-
wan odnotowano w pierwszym potroczu. W I kwarta-
le zarejestrowano 284 przypadki, co stanowito 30,5%
ogotu zachorowan w roku. W II kwartale zgtoszono
249 przypadkow (26,7%). W drugiej potowie roku
liczba zachorowan byta nizsza — w III kwartale od-
notowano 185 przypadkéw (19,9%), natomiast w IV
kwartale 213 przypadkéw (22,9%).

W poréwnaniu z 2023 r. obserwowano wzrost licz-
by przypadkoéw w I kwartale (242 vs 284), przy jed-
noczesnym spadku w pozostatych kwartatach roku.
Najwickszy spadek liczby przypadkéw dotyczyt 111
kwartatu (221 vs 185 przypadkow) (9).

Podobnie jak w poprzednich latach, najwyzsza
zapadalnos$¢ zarejestrowano wsrod dzieci. W 2024 r.
najwiekszy odsetek przypadkow dotyczyt grupy 5-9
lat (301 przypadkow; 32,3%), a nastepnie 0-4 lata (188
przypadkow; 20,2%). Osoby w wieku ponizej 15 lat
stanowily ponad dwie trzecie wszystkich zgloszen.
Zapadalno$¢ w grupie 5-9 lat wyniosta 15,2/100 000
ludnosci, a w grupie 0-4 lata 12,0/100 000 ludnosci.
W pordéwnaniu z 2023 r. w obu grupach odnotowano
nieznaczne obnizenie wspotczynnikow (Tab. 11).

W grupach wieku powyzej 20 lat zapadalnosé¢
utrzymywala si¢ na niskim poziomie (1,4—1,7/100 000
ludnosci), a udziat tych grup w ogodlnej liczbie zacho-
rowan pozostawat niewielki (Tab. II).
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Higher incidence among males was evident both
in urban areas (2.9 per 100,000 population vs. 2.2
per 100,000 population among females) and in rural
areas (3.0 per 100,000 population vs. 1.9 per 100,000
population). Sex differences were observed in most
age groups, including the 5-9-year age group, in which
incidence among boys was higher than among girls.
In older age groups, incidence rates in both sexes
remained low, and differences between them were
small (9).

In 2024, 18 persons required hospitalization
(1.93% of all reported cases), which represented an
increase compared with 2023, when 12 persons were
hospitalized (1.24%). Despite the slight increase in the
number of hospitalizations, their share in the overall
number of cases did not exceed 2% (9). Data on age were
available for 16 cases (88.9%). The age of hospitalized
persons ranged from 2 to 66 years (median: 9 years).
Among cases with known age, 81.3% were children
under 15 years of age. No increase in the number of
hospitalizations was observed in older age groups. In
2 cases (11.1%), age was not specified.

In 2024, among 931 reported cases, 269 persons
(28.9%) were unvaccinated, 193 persons (20.7%)
had received one vaccine dose, and 277 persons
(29.8%) had received two doses. In 192 cases (20.6%),
vaccination status was not reported (9). In the
analysed reference cohorts, the proportion of children
aged 3 years vaccinated with >=1 MMR dose was
91.7%, while the proportion of children aged 6 years
vaccinated with >=2 MMR doses reached 81.8%. In
the 0-4-year age group, among 188 reported cases, 52
(27.7%) concerned unvaccinated children, 107 (56.9%)
children vaccinated with one dose, and 5 (2.7%)
children vaccinated with two doses, while in 24 cases
(12.8%) data on vaccination status were missing.

In the 5-9-year age group, 59 cases (19.6%) were
recorded among unvaccinated children, 68 (22.6%)
among children vaccinated with one dose, and 143
(47.5%) among children vaccinated with two doses. In
31 cases (10.3%), vaccination information was missing.

Based on the screening method according to
Orenstein (12), vaccine effectiveness was estimated
in selected age groups after excluding cases with
unknown vaccination status. In the 0-4-year age group,
the effectiveness of vaccination with >=1 MMR dose
was 80.5%. In the 5-9-year age group, the effectiveness
of vaccination with two MMR doses was estimated at
46.1%.

Mumps vaccination in 2024. In 2024, the
vaccination status of children against mumps in
Poland, assessed on the basis of implementation
of the combined measles, mumps and rubella
(MMR) vaccination, remained below the 95% level
recommended to ensure high population immunity.
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W 2024 r. zachorowania na $wink¢ podobnie jak
w poprzednich latach czesciej dotyczyly mezezyzn niz
kobiet. Zarejestrowano 531 przypadkow wsrod mez-
czyzn (57,0% ogotu), przy zapadalnosci 2,9/100 000
ludnosci, oraz 400 przypadkoéw wsrod kobiet (43,0%),
przy zapadalnos$ci 2,1/100 000 ludnosci (9).

Wyzsza zapadalnos¢ wsrod mezczyzn byla wi-
doczna zaréwno w miastach (2,9/100 000 ludnosci vs
2,2/100 000 ludnosci u kobiet), jak i na wsi (3,0/100
000 Iudnosci vs 1,9/100 000 ludnosci). Réznice mig-
dzy ptciami obserwowano w wigkszosci grup wieku,
w tym w grupie 5-9 lat, gdzie zapadalno$¢ u chlopcow
byla wyzsza niz u dziewczat. W starszych grupach
wieku wspotczynniki zapadalno$ci w obu plciach po-
zostawaty niskie, a réznice mi¢dzy nimi byty niewiel-
kie (9).

W 2024 r. hospitalizacji wymagato 18 osob (1,93%
wszystkich zgloszonych przypadkdéw), co stanowito
wzrost w stosunku do 2023 r., kiedy hospitalizowa-
no 12 osoéb (1,24%). Pomimo niewielkiego wzrostu
liczby hospitalizacji, ich udziat w ogoélnej liczbie za-
chorowan nie przekraczal 2% (8). Dane o wieku byty
dostepne dla 16 przypadkow (88,9%). Wiek hospitali-
zowanych miescit si¢ w przedziale 2-66 lat (mediana
9 lat). Wsrdd przypadkow z ustalonym wiekiem 81,3%
stanowity dzieci ponizej 15. roku zycia. Nie zaobser-
wowano zwickszonej liczby hospitalizacji w starszych
grupach wieku. W 2 przypadkach (11,1%) wiek nie zo-
stat okreslony.

W 2024 r. wsrod 931 zgloszonych przypadkow 269
0s0b (28,9%) bylo nieszczepionych, 193 osoby (20,7%)
otrzymaly jedna dawke szczepionki, a 277 oso6b
(29,8%) dwie dawki. W 192 przypadkach (20,6%) nie
podano informacji o stanie zaszczepienia (9). W ana-
lizowanych rocznikach referencyjnych odsetek dzieci
w 3. roku zycia zaszczepionych >1 dawka MMR wy-
nio6st 91,7%, natomiast odsetek dzieci w 6. roku zycia
zaszczepionych >2 dawkami MMR osiagnat 81,8%.
W grupie 0-4 lata wsrod 188 zgloszonych przypad-
kow 52 (27,7%) dotyczyty dzieci nieszczepionych, 107
(56,9%) zaszczepionych jedna dawka, 5 (2,7%) dwie-
ma dawkami, natomiast w 24 przypadkach (12,8%)
brak byto danych o stanie zaszczepienia.

W grupie 5-9 lat odnotowano 59 zachorowan
(19,6%) wsrdod dzieci nieszczepionych, 68 (22,6%)
wérod zaszczepionych jedng dawka oraz 143 (47,5%)
wsrdd zaszezepionych dwiema dawkami. W 31 przy-
padkach (10,3%) brak byto informacji o szczepieniu.

W oparciu o metod¢ skriningowa wg Orenste-
in’a (12) oszacowano skutecznos$¢ szczepien w wy-
branych grupach wieku, po wyltaczeniu przypadkow
z nieustalonym stanem zaszczepienia. W grupie 0-4
lata skuteczno$¢ szczepienia >1 dawka MMR wynio-
sta 80,5%. W grupie 5-9 lat skuteczno$¢ szczepienia
dwiema dawkami MMR oszacowano na 46,1%.
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The proportion of children aged 3 years (2022 birth
cohort) who had received at least one dose of MMR
vaccine was 91.7% (10). Compared with the previous
year, this value remained at a similar level.

In 2024, considerable variation in the number of
mumps cases between voivodeships was observed in
Poland. The highest coverage with the first MMR dose
was recorded in the Kujawsko-Pomorskie (96.9%),
Warminsko-Mazurskie (96.6%) and Opolskie (95.1%)
voivodeships. High values, exceeding 94%, were also
observedinthe WielkopolskieandZachodniopomorskie
(94.9%), and Lubuskie (94.1%) voivodeships. In turn,
the lowest vaccination coverage indicators concerned
the Podlaskie (87.5%), Dolnoslaskie (87.8%), Lubelskie
(88.6%), Mazowieckie and Podkarpackie (89.2%)
voivodeships. The difference between the voivodeship
with the highest and the lowest vaccination coverage
was 9.4 percentage points.

With regard to the booster dose (second MMR dose),
data for the 2018 birth cohort (children aged 6 years)
were analysed. The proportion of children who had
received the complete two-dose vaccination schedule
was 81.8% nationally. This value was substantially
lower than the coverage achieved for the first dose.

Regional variation in implementation of the
booster dose was greater than for the first dose. The
highest proportion of children vaccinated with two
doses was recorded in the Kujawsko-Pomorskie
(95.3%),  Warminsko-Mazurskie  (95.2%) and
Zachodniopomorskie (91.3%) voivodeships. The lowest
values were found in the Dolnoslaskie (72.2%) and
Mazowieckie (72.5%) voivodeships. The difference
between the voivodeship with the highest and the
lowest second-dose coverage exceeded 23 percentage
points. When interpreting the data, however, it should
be taken into account that the presented vaccination
coverage indicators refer only to selected birth cohorts
included in reporting (children aged 3 and 6 years)
and do not directly reflect the level of immunity in the
entire child population.

SUMMARY AND CONCLUSIONS

In 2024, 3.6% fewer mumps cases were registered in
Poland than in the previous year, and a lower incidence
rate for this disease was also recorded. Moreover, the
level of morbidity remained clearly below the median
for 2015-2019, confirming that the epidemiological
situation has still not returned to the levels observed
before the COVID-19 pandemic (4,8).

Similar trends were also observed in EU/EEA
countries. According to ECDC data, 2,963 mumps
cases were reported in 2023, and the overall incidence
was 0.7 per 100,000 population, remaining below
the levels observed before the COVID-19 pandemic.

Szczepienia przeciw Swince w 2024 r. W 2024 r.
stan zaszczepienia dzieci przeciw $wince w Polsce,
oceniany na podstawie realizacji szczepienia skojarzo-
nego przeciw odrze, $wince i rozyczce (MMR), utrzy-
mywal si¢ ponizej poziomu 95% rekomendowanego
dla zapewnienia wysokiej odpornosci populacyjne;.
Odsetek dzieci w 3. roku zycia (rocznik 2022), kto-
re otrzymaty co najmniej jedng dawke szczepionki
MMR, wyniost 91,7% (10). W poréwnaniu z rokiem
poprzednim warto$¢ ta pozostawata na zblizonym po-
ziomie.

W 2024 r. w Polsce wystgpowalo znaczne zrdz-
nicowanie liczby przypadkéw swinki miedzy woje-
wodztwami. Najwyzszy poziom zaszczepienia pierw-
szag dawka MMR odnotowano w wojewodztwie ku-
jawsko-pomorskim (96,9%), warminsko-mazurskim
(96,6%) oraz opolskim (95,1%). Wysokie warto$ci,
przekraczajace 94%, obserwowano rowniez w woje-
wodztwach wielkopolskim 1 zachodniopomorskim
(94,9%) oraz lubuskim (94,1%). Z kolei najnizsze
wskazniki zaszczepienia dotyczyly wojewodztw pod-
laskiego (87,5%), dolnoslaskiego (87,8%), lubelskiego
(88,6%), mazowieckiego i podkarpackiego (89,2%).
Roéznica miedzy wojewodztwem o najwyzszym i naj-
nizszym poziomie zaszczepienia wynosita 9,4 punktu
procentowego.

W odniesieniu do dawki przypominajacej (drugiej
dawki MMR) analizowano dane dla rocznika 2018
(dzieci w 6. roku zycia). Odsetek dzieci, ktére otrzy-
maty pelny, dwudawkowy schemat szczepienia, wy-
niost w skali kraju 81,8%. Warto$¢ ta bylta istotnie niz-
sza niz poziom realizacji pierwszej dawki.

Zréznicowanie regionalne w zakresie realizacji
dawki przypominajacej byto wicksze niz w przypadku
pierwszej dawki. Najwyzszy odsetek zaszczepionych
dwiema dawkami odnotowano w wojewodztwach ku-
jawsko-pomorskim (95,3%), warminsko-mazurskim
(95,2%) oraz zachodniopomorskim (91,3%). Najnizsze
warto$ci stwierdzono w wojewddztwach dolnoslaskim
(72,2%) oraz mazowieckim (72,5%). R6znica miedzy
wojewodztwem 0 najwyzszym 1 najnizszym pozio-
mie realizacji drugiej dawki przekraczata 23 punkty
procentowe. W interpretacji danych nalezy jednak
uwzgledni¢, ze prezentowane wskazniki zaszczepie-
nia odnoszg si¢ wylacznie do wybranych rocznikéw
objetych sprawozdawczo$cia (dzieci w 3. 1 6. roku zy-
cia) i nie odzwierciedlajg bezposrednio poziomu uod-
pornienia calej populacji dzieci.

PODSUMOWANIE I WNIOSKI

W 2024 r. w Polsce zarejestrowano o 3,6% mniej
przypadkow §winki niz w poprzednim roku, odnoto-
wano rowniez nizszy wskaznik zapadalnosci dla tej
jednostki chorobowej, ponadto poziom zachorowan
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Poland, however, was among the countries with the
highest incidence in the EU/EEA (2.6 per 100,000
population), second only to Ireland (2.5 per 100,000
population) and clearly exceeding the EU/EEA average.
Poland, Spain and Germany together accounted for
62% of all cases reported in the EU/EEA, with Poland
alone reporting almost one-third of all mumps cases
in the region (7). The distribution of cases during the
year retained its seasonality, with a higher number of
notifications in the first half of the year. The increase
in the first quarter (284 vs. 242 in 2023), together with
a decrease in the second to fourth quarters, does not,
however, indicate a change in the seasonal pattern of
transmission. Seasonal fluctuations remained similar
to those observed in previous years.

In 2024, the disease still most frequently affected
children, while the proportion of older age groups in
the overall number of cases remained small.

In 2024, 18 persons required hospitalization (1.93%
of all notifications), which was higher than in 2023
(12 hospitalizations; 1.24%), but still indicates a small
proportion of cases with a more severe clinical course
among all cases. At the same time, attention should be
drawn to the persistently low frequency of laboratory
diagnostics. Testing was performed in 2.1% of cases, and
in the vast majority of notifications there was either no
laboratory confirmation or no information on whether
testing had been performed. This limits the possibility
of a more detailed assessment of data comparability
over time and the interpretation of trend fluctuations
in the context of changes in surveillance sensitivity.
Increasing the availability of laboratory diagnostics
should be one element of improving the quality of
mumps surveillance in Poland. The low frequency of
laboratory confirmations may also affect the sensitivity
and specificity of epidemiological surveillance.

Among all reported cases in 2024, 28.9% concerned
unvaccinated persons, 20.7% persons vaccinated with
one dose, and 29.8% persons vaccinated with two
doses. In 20.6%, information on vaccination status
was missing (9). The observed distribution of cases
at a high level of vaccination coverage is consistent
with the expected occurrence of some cases among
previously vaccinated persons, and interpretation
of the proportion of cases among vaccinated groups
should take into account the immunity structure of
the population (9,10). In the age-specific analysis, it is
noteworthy that in the 0-4-year age group most cases
concerned children vaccinated with one dose (56.9%),
whereas in the 5-9-year age group the largest proportion
of cases occurred among children vaccinated with two
doses (47.5%), reflecting high vaccination coverage in
these cohorts (9).

The effectiveness of vaccination with >=1 MMR
dose in the 0-4-year age group, estimated using the
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utrzymywat si¢ wyraznie ponizej mediany z lat 2015—
2019, co potwierdza, ze sytuacja epidemiologiczna na-
dal nie powrdcita do poziomdéw obserwowanych przed
pandemig COVID-19 (4,8).

Podobne tendencje obserwowano réwniez w kra-
jach UE/EOG. Wedtug danych ECDC w 2023 r. zgto-
szono 2963 przypadki $winki, a ogdlna zapadalnos¢
wyniosta 0,7/100 000 ludnosci, utrzymujac si¢ poni-
zej poziomow obserwowanych przed pandemig CO-
VID-19. Polska nalezata jednak do krajow o najwyz-
szej zapadalnosci w UE/EOG (2,6/100 000 ludnosci),
ustepujac jedynie Irlandii (2,5/100 000 ludnosci) oraz
wyraznie przewyzszajac $rednig dla UE/EOG. Pol-
ska, Hiszpania i Niemcy odpowiadatly tacznie za 62%
wszystkich przypadkéw zgtoszonych w UE/EOG,
przy czym sama Polska zglosita niemal jedng trzecig
wszystkich przypadkéw §winki w regionie (7). Roz-
ktad zachorowan w ciagu roku zachowywat sezono-
wos¢ z wigkszg liczbg zgloszen w pierwszym potro-
czu. Wzrost w [ kwartale (284 vs 242 w 2023 r.) przy
jednoczesnym spadku w II-1V kwartale nie wskazuje
jednak na zmian¢ charakteru sezonowego transmisji.
Wahania sezonowe pozostawaty zblizone do obserwo-
wanych w poprzednich latach.

Choroba w 2024 r. nadal najczesciej dotyczyta
dzieci, natomiast udziat starszych grup wieku w ogol-
nej liczbie zachorowan pozostawat niewielki.

W 2024 r. hospitalizacji wymagato 18 0sob (1,93%
wszystkich zgloszen), co byto warto$cia wyzsza niz
w 2023 r. (12 hospitalizacji; 1,24%), jednak nadal
wskazuje na niewielki udzial przypadkow o cigzszym
przebiegu w ogodlnej liczbie zachorowan. Jednocze-
$nie nalezy zwroci¢ uwage na utrzymujacg si¢ niskg
czesto$¢ wykonywania diagnostyki laboratoryjne;.
Badania wykonano w 2,1% przypadkow, a w zdecy-
dowanej wiekszosci zgtoszen brak byto potwierdzenia
laboratoryjnego lub informacji o wykonaniu badan.
Ogranicza to mozliwo$¢ bardziej szczegdlowej oceny
porownywalnosci danych w czasie i interpretacji wa-
han trendu w kontek$cie zmian w czutosci nadzoru.
Zwigkszenie dostepnosci diagnostyki laboratoryjnej
powinno stanowi¢ jeden z elementdéw poprawy jakosci
nadzoru nad $winka w Polsce. Niska czgstos¢ potwier-
dzen laboratoryjnych moze rowniez wptywac na czu-
os¢ 1 swoistos¢ nadzoru epidemiologicznego.

Wsrod  wszystkich  zgloszonych  przypadkow
w 2024 r. 28,9% dotyczylo osdb nieszczepionych,
20,7% osob zaszczepionych jedng dawka, a 29,8%
— dwiema dawkami. W 20,6% brakowato informa-
cji o stanie zaszczepienia (9). Obserwowany rozktad
przypadkow przy wysokim poziomie zaszczepienia
jest zgodny z oczekiwanym zjawiskiem wystgpowa-
nia czesci zachorowan u osob uprzednio szczepio-
nych, a interpretacja udziatu przypadkéw w grupach
zaszczepionych powinna uwzglednia¢ strukture uod-
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screening method, was 80.5%, while in the 5-9-year
age group the effectiveness of two-dose vaccination
was estimated at 46.1%. These values should be
interpreted with caution because of the limitations
of the screening method and the way in which the Pv
indicator was determined on the basis of reference birth
cohorts (children aged 3 and 6 years), which provide
an approximation of immunity levels in the entire
analysed age groups. In addition, the 5-9-year age
group was heterogeneous in terms of completion of the
vaccination schedule, which may have influenced the
estimated effectiveness of two vaccine doses. In clinical
trials and population-based analyses, the effectiveness
of two doses of MMR vaccine against mumps is usually
estimated at 80-90%. The discrepancy with the value
obtained indicates the influence of methodological
limitations of the applied method. When interpreting
the obtained values, it should be taken into account
that the applied screening method was based on data
for reference birth cohorts, which approximate the
level of immunity in the analysed age groups.

Vaccination coverage against mumps in 2024
remained below the 95% level recommended to ensure
high population immunity. Vaccination coverage
of children against MMR was high for the first
dose but lower for the booster dose. The observed
regional differences, particularly in implementation
of the booster dose, may be relevant for maintaining
population immunity in younger cohorts and may
influence heterogeneity of transmission risk at the local
level (10). The occurrence of cases among previously
vaccinated persons is consistent with international
reports indicating the possibility of mumps despite
vaccination and the gradual waning of vaccine-
induced immunity over time (13,14).

In 2024, incidence remained at a level similar to
that in the previous year, with cases occurring mainly
among children. In the context of limited laboratory
diagnostics and marked regional differences in
vaccination implementation, particularly the second
dose, continued monitoring of morbidity trends
and population immunity remains justified, with
emphasis on improving the timeliness of booster-dose
administration and the completeness of reporting data
(9,10).
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Poziom zaszczepienia dzieci przeciw MMR byt wyso-
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utrzymaniu zachorowan gtéwnie wsérdd dzieci. W kon-
teks$cie ograniczonej diagnostyki laboratoryjnej oraz
wyraznych roznic regionalnych w realizacji szczepien,
szczegodlnie drugiej dawki, zasadne pozostaje dalsze
monitorowanie trendow zachorowan i poziomu uod-
pornienia populacji, z naciskiem na poprawe termino-
wosci realizacji dawki przypominajacej oraz komplet-
nosci danych sprawozdawczych (9,10).
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glojezyczng nalezy przygotowaé we wlasnym za-
kresie.

Objetos¢ przysytanych manuskryptow wraz ze
wszystkimi tabelami, rycinami i pi$miennictwem
nie powinna przekraczaé 15 stron.

Prace nadestane do Redakcji powinny by¢ pisane
czcionkg Times New Roman, rozmiar 12, z inter-
linig 1,5.
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Summary and abstract: should recapitulate the
facts and conclusions contained in the article and
should not exceed 300 words.

Keywords: 3 to 5 in both language versions,
should refer to the main topic of the article.

The introduction of the article should discuss
the justification for taking up the topic or the
research undertaken in the original papers. The
literature cited in the introduction should be
limited only to items directly related to the content
of the introduction. The introduction should not
include the results or conclusions of the research
conducted.

Material and methods — for commonly known
methods, references should be provided, including
statistical methods in the article. For methods
already published but generally unknown, provide
a short description with references, and for new
or significantly modified methods, provide their
full description. Epidemiological studies should
provide information about the study plan (protocol)
covering the study population (age, gender
and other important characteristics, e.g. living
environment, vaccination history), randomization
method or allocation to specific groups. If a form
developed by another institution, e.g. WHO, was
used for the study, the Author is obliged to obtain
the consent of the above-mentioned institution to
use the form, if required.

Results should be presented in a logical sequence
in the text, with possible reference to tables and
figures. Data from tables and figures should not be
repeated in the text, where only the most important
information should be included.

The discussion should highlight new or important
aspects of the results and discuss their implications
and limitations. The results of your own research
should be assessed against the background of the
literature used by the Authors. The detailed data
presented in the previous parts of the article should
not be repeated here.

Conclusions can be specified in bullet points or
presented briefly in descriptive form. Conclusions
should be logically connected with the goals
set in the article. You should avoid statements
and conclusions that do not result from your
own observation. Authors should avoid making
statements about costs or benefits unless their
paper includes economic data and analysis. If
a hypothesis is proposed, it must be clearly stated
that it is a hypothesis. Results should also not be
included in applications.

References — should be limited only to items
quoted in the text and directly related to the topic of
the articles. The number of cited items should not

Streszczenie i abstrakt: powinno rekapitulowac
fakty i wnioski zawarte w pracy i nie przekraczac¢
300 wyrazow.

Stowa kluczowe: w ilosci od 3 do 5 w obu wer-
sjach jezykowych, powinny odnosi¢ si¢ do gtéw-
nego tematu artykutu.

We wstepie pracy nalezy omowi¢ uzasadnienie
podjecia tematu lub podjetych badan w pracach
oryginalnych. Cytowane we wstepie pismiennic-
two nalezy ograniczy¢ tylko do pozycji majacych
bezposredni zwiazek z trescig wstepu. We wste-
pie nie nalezy podawa¢ wynikéw ani wnioskow
z przeprowadzonych badan.

Material i metody — dla powszechnie znanych
metod nalezy podac pozycje pismiennictwa, tacz-
nie z metodami statystycznymi w pracy. Dla metod
juz opublikowanych, ale powszechnie nieznanych,
podac¢ krotki opis z pozycjami pi§miennictwa, na-
tomiast dla nowych lub istotnie zmodyfikowanych
—podac ich petny opis. W pracach epidemiologicz-
nych nalezy poda¢ informacje o planie (protokole)
badania obejmujacym badang populacje (wiek,
ple¢ i inne wazne cechy np. srodowisko zamiesz-
kania, histori¢ szczepien ochronnych), metody
randomizacji czy przydzialu do poszczegoélnych
grup. W przypadku, gdy do badania zostat uzyty
formularz opracowany przez inng instytucje, np.
WHO, autor ma obowigzek uzyskac zgode wyzej
wymienionej instytucji na wykorzystanie formu-
larza, jesli taki jest wymog.

Wyniki nalezy poda¢ w logicznej sekwencji
w tekscie, z ewentualnym odniesieniem do tabel
i rycin. Danych z tabel i rycin nie nalezy powta-
rza¢ w tekscie, gdzie powinny zosta¢ zawarte tyl-
ko najwazniejsze informacje.

W dyskusji nalezy podkresli¢c nowe lub wazne
aspekty wynikow i omowi¢ ich implikacje oraz
poda¢ ich ograniczenia. Wyniki badan wlasnych
powinny by¢ ocenione na tle pi$miennictwa wyko-
rzystywanego przez autorow. Nie nalezy tutaj po-
wtarzaé szczegdtowych danych przedstawionych
w poprzednich czesciach artykutu.

Whioski mozna sprecyzowa¢ w punktach lub
przedstawi¢ krotke w formie opisowej. Wnioski
powinny laczy¢ si¢ logicznie z celami postawio-
nymi w pracy. Nalezy wystrzega¢ si¢ stwierdzen
1 wnioskéw niewynikajacych z wlasnej obserwa-
cji. Autorzy powinni wystrzega¢ si¢ stwierdzen
na temat kosztow lub korzysci, jesli ich praca nie
zawiera danych ekonomicznych i ich analizy. Jesli
proponuje si¢ hipoteze, nalezy jasno podaé, ze jest
to hipoteza. We wnioskach nie nalezy réwniez za-
mieszczaé wynikow.
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exceed 30, however, the Editorial Office reserves
the right to agree to increase this number in the
case of review papers. Items in the reference list
should be arranged in accordance with the order
they appear in the text. When citing publication in
the text, only the ordinal number of the relevant
publication in the reference list should be provided
in round brackets. The position should also be
given in tables or figure legends. Articles accepted
for publication, but not yet published, should be
marked as “in press”, and the Authors should
obtain written consent to cite such article, as well
as confirmation that the cited article has been
accepted for publication. The current citation style
in our journal is the Vancouver style, a description
of which with examples can be found at: https:/
www.nlm.nih.gov/bsd/uniform_requirements.
html

4. Review process:

Przeglad Epidemiologiczny - Epidemiological
Review uses the “double blind review” principle in
the review procedure. This means full anonymity
of the review, the Authors and Reviewers do not
know each other’s identities. Therefore, we ask the
Authors to pay special attention to ensuring that
the manuscript is prepared in such a way as not
to reveal the identity of the Authors. The Authors’
names and affiliations should be placed only in
specially designated places in the ES and should
not be repeated in the content of the article.

All submitted articles undergo a preliminary
assessment by the Editorial Office in terms of
compliance with the topics and fields in which the
journal specializes.

Articles that meet the substantive and editorial
criteria are then sent to two independent Reviewers
who assess the scientific value of the paper.
Reviews are prepared in an electronic review form
available after accepting the invitation to review
directly from the link in the e-mail or after logging
in to your account in the ES.

The duration of the review process is closely
related to the availability of Reviewers and may be
longer during holiday or holiday seasons or when
the publication concerns a field with a limited
number of specialists.

Reviews (including Reviewer comments directly
in the manuscript, if added) are sent to Authors.
In the event of the Editorial Office’s decision on
the possibility of publishing the work after making
corrections or a major revision, the Editorial Office
requires the Authors to refer to all comments
submitted by the Reviewers and to precisely mark
all corrections, changes and additions in the text,
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PiSmiennictwo — nalezy ograniczy¢ tylko do po-
zycji cytowanych w tekscie i majgcych bezposred-
ni zwigzek z tematem pracy. Liczba cytowanych
pozycji nie powinna przekracza¢ 30, jednak Re-
dakcja zastrzega sobie prawo do wyrazenia zgody
na zwigkszenie tej liczby w przypadku prac prze-
gladowych. Pozycje w wykazie pi$miennictwa po-
winny by¢ utozone zgodnie z ich kolejnoscig poja-
wiania si¢ w tekscie. Przy cytowaniu prac w tek-
scie nalezy poda¢ w okragtych nawiasach tylko
liczbg porzadkowa odnosnej publikacji w wykazie
pismiennictwa. Pozycje nalezy réwniez podac
w tabelach lub legendach rycin. Prace zaakcepto-
wane do druku, ale jeszcze nieopublikowane, po-
winny by¢ oznaczone jako ,,w druku”, a autorzy
powinni uzyskaé pisemng zgode na zacytowanie
takiej pracy, jak tez potwierdzenie, ze cytowana
praca zostala zaakceptowana do druku. Obowia-
zujacym stylem cytowania w naszym czasopi$mie
jest styl Vancouver, ktorego opis wraz z przykta-
dami mozna znalez¢ na stronie: https:/www.nlm.
nih.gov/bsd/uniform_requirements.html

4. Proces recenzowania:

W Przegladzie Epidemiologicznym — Epidemio-
logical Review w procedurze recenzowania stoso-
wana jest zasada ,,double blind review”. Oznacza
to pelng anonimowos¢ recenzji, Autorzy i Recen-
zenci nie znaja swoich tozsamosci. W zwigzku
tym zwracamy si¢ do Autoréw o zwrdcenie szcze-
golnej uwagi na to, aby manuskrypt zostat przygo-
towany w taki sposob, aby nie zdradza¢ tozsamo-
$ci Autorow. Nazwiska i afiliacje Autorow nalezy
umiesci¢ tylko w specjalnie wyznaczonych do
tego miejscach w Editorial System i nie powiela¢
ich w tredci artykutu.

Wszystkie nadestanie prace przechodza wstepna
oceng przez Redakcje pod katem zgodnosci z te-
matyka 1 dziedzinami, w ktorych specjalizuje si¢
czasopismo.

Artykuly spelniajace kryteria merytoryczne
i edytorskie sg nastepnie przesylane do dwoch nie-
zaleznych Recenzentow, ktorzy dokonujg oceny
wartos$ci naukowej pracy.

Recenzje sporzadzane sg w elektronicznym for-
mularzu recenzji dostgpnym po zaakceptowaniu
zaproszenia do recenzji bezposrednio z linku
w mailu lub po zalogowaniu si¢ do swojego konta
w systemie redakcyjnym

Dtugos¢ trwania procesu recenzji jest $cisle po-
wigzana z dostgpnoscia recenzentdw i moze wy-
dtuzac si¢ w czasie trwania sezonu urlopowego,
Swigtecznego lub w przypadku, gdy publikacja
dotyczy dziedziny o ograniczonej liczbie specja-
listow.


https://www.nlm.nih.gov/bsd/uniform_requirements.html
https://www.nlm.nih.gov/bsd/uniform_requirements.html
https://www.nlm.nih.gov/bsd/uniform_requirements.html
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and if it is not possible to introduce a correction, to
respond to the comment in a letter to the Reviewers.
The revised article undergoes another editorial
review, and then the Editorial Office makes the final
decision regarding publication of the manuscript.
The final publication date depends on the number
of manuscripts waiting for publication.

Recenzje (wraz z komentarzami recenzentow bez-
posrednio w manuskrypcie, jesli zostang dodane)
sg przesytane do autorow. W przypadku decyzji
Redakcji o mozliwosci opublikowania pracy po
dokonaniu poprawek lub duzej rewizji Redakcja
wymaga, aby Autorzy odniesli si¢ do wszystkich
uwag zgloszonych przez Recenzentéw i doktadnie
oznaczyli w tekscie wszystkie poprawki, zmiany
i uzupetnienia, a w przypadku braku mozliwosci
wprowadzenia poprawki, ustosunkowali si¢ do
uwagi w pi$mie do recenzentow.

Poprawiony artykut przechodzi ponowng oceng
redakcyjng, a nastgpnie Redakcja podejmuje osta-
teczng decyzj¢ dotyczacg publikacji manuskryptu.
Ostateczny termin publikacji jest uzalezniony do
liczby manuskryptow oczekujacych na publikacje.
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