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ABSTRACT

Cerebral nocardiosis is an extremely rare and serious disease that affects primarily immunocompromised adults.
Due to the non-specific clinical symptoms and difficult, prolonged diagnostics, the diagnosis is often delayed,
resulting in serious complications and even death of the patient. The presented case report concerns a young
patient in whom complete recovery was achieved thanks to accurate diagnosis and prompt targeted treatment
initiation. The study aimed to present a rare infectious disease, emphasizing the value of bacterioscopic
examination and the crucial need for collaboration between clinicians, microbiologists, and radiologists.

Keywords: children, encephalitis, nocardiosis, brain abscesses
STRESZCZENIE

Nokardioza mézgowa jest niezwykle rzadka i powazna choroba, dotykajaca gtéwnie osoby doroste w immu-
nosupresji. Najczesciej objawia si¢ w postaci ropni mézgu. Z racji malo specyficznych objawow klinicznych,
trudnej i dhugotrwatej diagnostyki rozpoznanie czgsto bywa postawione pozno, czgsto skutkujac cigzkimi po-
wiktaniami i $miercia pacjenta. Przedstawiony ponizej opis przypadku dotyczy mlodej pacjentki, u ktorej dzig-
ki trafnej diagnozie i szybkiemu wiaczeniu celowanego leczenia uzyskano catkowite wyleczenie.

Celem pracy bylo przedstawienie rzadkiej choroby zakaznej, zwrocenie uwagi na wartos¢ badania bakteriosko-
powego oraz na szczegdlng konieczno$¢ wspotpracy klinicysty z mikrobiologiem i radiologiem.

Stowa kluczowe: dzieci, zapalenie mozgu, nokardioza, ropnie mozgu.

INTRODUCTION WSTEP

Nocardiosis is a rare disease caused by aerobic, Nokardioza jest rzadka choroba wywotang przez
Gram-positive bacteria from the genus Nocardia, tlenowe, Gram-dodatnie bakterie z rodzaju Nocardia,
belonging to the actinomycetes group (1). Most nalezace do grupy promieniowcow (1). Najczesciej sa
commonly, these are Nocardia asteroides and to Nocardia asteroides i Nocardia brasiliensis (2). Wy-
Nocardia brasiliensis (2). They are found in soil, and stepuja w glebie, moga réwniez wystepowacé w wodzie,

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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canalso be present in water and decomposing plants (3).
Infection can occur through skin injury by epidermal
breakdown or through inhalation of microorganisms
(3,4). The disease mostly affects individuals over 45
years of age in immunosuppression, and is extremely
rare in children (5). Diagnostics is challenging
both due to the rarity of the disease, nonspecific,
broad symptoms, and difficulties in microbiological
diagnosis. Additionally, nocardiosis often recurs, even
with proper treatment, making it difficult to manage
the disease (4,6). The prognosis is severe depending
on the form of the disease, reaching the case fatality
rate of up to 80% in the case of central nervous system
(CNS) involvement (4). Early and accurate diagnosis,
along with targeted treatment, are crucial in the
prognosis.

In this paper, we present a case of a teenager with
cerebral nocardiosis, in which rapid diagnosis was
achieved through collaboration between infectious
disease specialist, microbiologist and radiologist,
resulting in complete recovery.

CASE STUDY

A 13-year-old patient was admitted to the emergency
department of a regional hospital due to swelling of the
right elbow joint 6 days after falling off a bicycle (upper
limb and ankle injury).

In the history, mild neurological symptoms had been
observed for 5 days, including unclear, slurred speech,
drooling, taste disturbances, difficulty in movement,
dizziness, visual acuity disorders, muscle weakness
and drowsiness. The symptoms were of mild intensity,
decreasing in the following days, and the parents
did not seek medical attention for the patient. In the
emergency department, a contusion of the elbow joint
was diagnosed, but due to the neurological symptoms,
the patient was admitted to the pediatric ward for
further diagnostics. The results of basic laboratory tests
were within normal limits, antibodies against Borrelia
burgdorferi and SARS-CoV-2 were negative for both
IgM and IgG classes. The patient was consulted by
a laryngologist and ophthalmologist — no pathologies
were found. A general computed tomography (CT) scan
of the head revealed focal fluid-density lesions without
mass effect or local swelling. Magnetic resonance
imaging (MRI) of the brain showed scattered, ring-
enhancing, hyperintense lesions on T2-weighted
sequences, partially fluid-filled, with a small nodule/
cyst visible near the right lateral ventricle, in the upper
vermis of the cerebellum, and in the left frontal and
parietal lobes. The largest lesion measured 16 x 8 mm
(Fig. 1-4).

Due to the MRI findings and significant clinical
deterioration, the patient was transferred to the
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w rozktadajacych sie roslinach (3). Do zakazenia moze
doj$¢ w wyniku zranienia poprzez przerwanie ciggltosci
naskorka, a takze w wyniku wdychania drobnoustrojow
(3,4). Zakazenie dotyczy najczgsciej osob po 45. roku
zycia w immunosupresji, u dzieci jest niezwykle rzad-
kie (5). Postawienie diagnozy jest trudne zaréwno ze
wzgledu na rzadko$¢ choroby, szeroka niespecyficzng
symptomatologig, jak i trudnosci w diagnostyce mikro-
biologicznej. Dodatkowo, przebieg nokardiozy cechuje
si¢ nawrotowoscig, nawet przy prawidtowym leczeniu,
co dodatkowo czyni te chorobe trudna do prowadze-
nia (4,6). Rokowanie jest powazne, zalezy od postaci
choroby, przy zajeciu osrodkowego ukladu nerwowego
(OUN) smiertelnos¢ siega 80% (4). W leczeniu wazne
jest prawidlowe 1 wezesne rozpoznanie oraz zastosowa-
nie celowanego leczenia.

W niniejszej pracy przedstawimy przypadek nasto-
latki z nokardioza mézgu, u ktoérej dzieki wspotpracy
specjalistow chorob zakaznych, mikrobiologa i radio-
loga postawiono szybkie rozpoznanie i uzyskano cat-
kowite wyleczenie.

OPIS PRZYPADKU

13-letnia pacjentka zglosita si¢ do SOR szpitala re-
jonowego z powodu obrzeku stawu tokciowego prawe-
g0 6 dni po upadku z roweru (uraz konczyny gornej
i stawu skokowego).

W wywiadzie od 5 dni obserwowane byty dyskret-
ne objawy neurologiczne pod postacia niewyrazne;j,
betkotliwej mowy, $linotoku, zaburzen smaku, trud-
nos$ci w poruszaniu si¢, zawrotow glowy, zaburzen
ostrosci wzroku, ostabienia sity migsniowej, sennosci.
Objawy miaty niewielkie nasilenie, zmniejszajace si¢
w kolejnych dniach, i rodzice nie zglaszali si¢ z pa-
cjentka do lekarza. W SOR stwierdzono sttuczenie
stawu tokciowego, ale z uwagi na objawy neurologicz-
ne pacjentke przyjeto do oddziatu pediatrycznego ce-
lem poszerzenia diagnostyki. Wyniki podstawowych
badan laboratoryjnych byly bez istotnych odchylen
od normy, przeciwciata przeciw Borrelia burgdorferi
i przeciw SARS-CoV-2 byly ujemne w klasach IgM
i IgG. Dziewczynka zostata skonsultowana laryngo-
logicznie i1 okulistycznie — nie stwierdzono patologii.
W przegladowej tomografii komputerowej (CT) glowy
opisano zmiany ogniskowe o gestosci ptynowej bez
efektu masy i miejscowego obrzeku. W rezonansie
magnetycznym (MRI) mézgu uwidoczniono rozsia-
ne, obrgczkowate, hiperintensywne w ocenie porow-
nawczej sekwencji T2-zaleznych ogniska czgsciowo
ptynowe, z drobnym guzkiem/torbiela w centrum wi-
doczne przy komorze prawej bocznej, w konarze gor-
nym mozdzku prawym oraz w lewej potkuli w ptacie
czolowym, ciemieniowym. Najwigksza zmiana miata
wymiary 16 x 8§ mm (Ryc. 1-4).
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Fig. 1.

Fig. 4.

Fig. 1-4. MRI scans before treatment. Annular, hyperintense, partially fluid lesions with a small nodule/cyst in the center
are visible.
Ryc. 1-4. Badanie MRI przed wlaczeniem leczenia. Widoczne obraczkowate, hiperintensywne ogniska czesciowo

ptynowe, z drobnym guzkiem/torbiela w centrum.

infectious diseases ward for further diagnostics. Upon
admission, the girl was properly oriented to time,
place, and person, but her speech was slowed down.
Symptoms included slurred, indistinct speech, reduced
strength, and muscle tension in the lower limbs and
right upper limb, smoothing of facial muscles on the
right side, gait disturbances — difficulty maintaining
balance, slow gait with a wide base. Meningeal signs
were negative. In addition to the history, the parents

W zwigzku ze zmianami w MRI oraz znacznym
pogorszeniem klinicznym pacjentke przekazano do
oddziatu zakaznego celem dalszej diagnostyki. Przy
przyjeciu dziewczynka byta prawidlowo zorientowana
auto- i allopsychicznie, spowolniata. Wystepowaty ta-
kie objawy, jak: skandowana, niewyrazna mowa, ob-
nizone sita i napiecie mig¢sniowe w zakresie konczyn
dolnych i prawej gornej konczyny, wygtadzenie migsni
twarzy po prawej stronie, zaburzenia chodu — trudnos¢
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reported sporadic headaches, several injuries, falls
during horseback riding, contact with parrots, and
denied any recent travel.

A lumbar puncture (LP) was performed — the
general examination of cerebrospinal fluid (CSF)
parameters was normal. A panel of 14 pathogens
(E. coli K1/ H. influenzae/ L. monocytogenes/

N. meningitidis/ S. agalactiae/ S. pneumoniae/ CMV/
Enterovirus/ HSV1/ HSV2/ HHV6/ Parechovirus/
VZV/ Cryptococcus neoformans/gattii) by polymerase
chain reaction (PCR) was negative. Direct specimen

w utrzymaniu rownowagi, chod powolny, na szerokiej
podstawie. Objawy oponowe byly ujemne. W uzupet-
nieniu wywiadu rodzice wskazywali na sporadyczne
bole gtowy, kilkakrotne urazy, upadki w trakcie jazdy
konnej, kontakt z papugami, negowali podréze.

W Oddziale wykonano punkcje ledzwiowa (PL)
— w badaniu og6lnym ptynu moézgowo-rdzeniowego
(PMR) parametry byly w normie. Panel 14 patogenow
(E. coli K1/ H. influenza/ L. monocytogenes/ N. menin-
gitidis/ S. agalactiae/ S. pneumoniae/ CMV/ Enterovi-
rus/ HSV1/HSV2/HHV6/ Parechovirus/ VZN/ Cryp-
tococcus neoformans/gattii) badaniem polimerazowej
reakcji tancuchowej (PCR) byt ujemny. W preparacie
bezposrednim podejrzenie Nocardia spp. Posiew bak-
teriologiczny oraz posiew mykologiczny byly jatowe.
W rtg klatki piersiowej, usg jamy brzusznej i echokar-
diografii nie stwierdzono patologii. Nie stwierdzono
réowniez markeréw serologicznych zakazenia HIV,
Borrelia burgdoferi, Toxoplasma gondii, kleszczo-
wego zapalenia mozgu ani Echinococcus granulosus.
Podjeto probe zbadania PMR metoda PCR na obec-
no$¢ DNA Nocardia spp., ale badanie okazato si¢ nie-
dostepne. Wobec podejrzenia Nocardia spp. w prepa-
racie bezposrednim, pozostajacego w zgodnosci z wy-
wiadem, obrazem klinicznym i obrazem MRI moézgu,
postawiono rozpoznanie nokardiozy moézgu. W lecze-
niu zastosowano imipenem z cylastatyna, biodacyne
i krotkotrwalg steroidoterapi¢ systemowa, uzyskujac
juz po pierwszym tygodniu wyrazng poprawe klinicz-
na. Po 6 tygodniach leczenia dozylnego kontynuowano
trimetoprim + sulfametoksazol (TMP/SMX) doustnie.

Fig. 6.

Fig. 7.

Fig. 5-7. Follow-up MRI scans during treatment. Hyperintense lesions are visible.
Ryec. 5-7. Kontrolne badanie MRI w trakcie leczenia. Widoczne hiperintensywne ogniska.
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examination revealed suspicion of Nocardia spp. Both
bacterial and mycological cultures were negative. Chest
X-ray, abdominal ultrasound, and echocardiography
did not reveal any abnormalities. Serological markers
for HIV, Borrelia burgdoferi, Toxoplasma gondii, tick-
borne encephalitis, and Echinococcus granulosus were
also negative. An attempt was made to test CSF by PCR
for the presence of Nocardia spp. DNA, but the test was
unavailable. Based on the suspicion of Nocardia spp.
in the direct examination, consistent history, clinical
picture, and brain MR findings, a diagnosis of cerebral

Po 4 tygodniach pacjentka zglosita si¢ ponownie do
szpitala z powodu bolu glowy i ostabienia sity mig-
$niowej po prawej stronie. Wykonano pilne badanie
MRI (Ryc. 5-7). Obraz pozostawal stacjonarny, do
leczenia dotaczono imipenem z cylastatyng dozylnie,
w wyniku czego uzyskano szybka poprawg. Leczenie
kontynuowano przez 10 dni, a nastgpnie utrzymano
leczenie TMP/SMX. W kolejnych kontrolnych bada-
niach MRI moézgu stwierdzano stopniowa regresje
zmian (6 ognisk nieprawidlowego sygnatu, czg¢sciowo
pierscieniowatych/ ptynowych). Leczenie zakonczono

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 8-11. MRI scans after treatment. Scarring changes are visible
Ryc. 8-11. Badanie MRI po leczeniu. Widoczne zmiany bliznowate
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nocardiosis was made. Treatment with imipenem-
cilastatin, biodacin, and short-term systemic steroid
therapy was initiated, resulting in significant clinical
improvement already after the first week. After 6
weeks of intravenous treatment, oral trimethoprim/
sulfamethoxazole (TMP/SMX) was continued.

After 4 weeks, the patient returned to the hospital
due to headache and weakness on the right side of the
body. An urgent MRI was performed (Fig. 5-7). The
image remained stable, and intravenous imipenem-
cilastatin was added to the treatment, resulting in
rapid improvement. Treatment continued for 10
days, followed by maintenance therapy with TMP/
SMX. Subsequent MRI brain scans showed gradual
regression of lesions (6 foci of abnormal signal,
partially ring-enhancing/fluid-filled). The treatment
was completed after 12 months. Only scar changes
were observed in the MRI (Fig. 8-11), and all clinical
symptoms resolved.

DISCUSSION

In the above case description, a pediatric patient
with a rare and difficult-to-diagnose cerebral
nocardiosis was presented. The disease is rare, and
due to the lack of epidemiological reporting, its actual
incidence is unknown. A literature review published
in 2020 showed the occurrence of the disease mainly
in the USA, India, and Mexico (7). In the early 1970s,
the incidence of nocardiosis in the USA was estimated
at 500 to 1000 cases per year (8).

Bacteria of the genus Nocardia spp. belong to
actinomycetes causing serious infections in humans
and animals. They are Gram-positive, strictly aerobic,
acid-fast, and catalase-positive bacteria. They form
dichotomously branching filamentous structures
resembling fungal hyphae or bacteria from the
Actinomyces group (2,3). Currently, 124 species are
known, of which 54 species have clinical significance
in humans (including N. asteroides, N. brasiliensis, N.
farcinica, N. cyriacigeorgica, N. otitidiscaviarum) (1,9).

Nocardia is ubiquitous, inhabiting soil, plant mass,
fresh and saltwater. It can be airborne, including on dust
particles (3,10). It is not part of the human microbiota
(11). Infection mainly occurs through the aspiration
of the pathogen into the respiratory tract. Infection
through the consumption of contaminated food is also
possible, in rare cases also through damaged skin (12).
Although infections in animals (dogs, cats, cattle) are
possible, there have been no zoonotic infections among
humans (3,13,14). However, a case of transmission of
infection from human to human has been described
(4). In the presented case report, the infection most
probably occurred through damaged skin, but not
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po 12 miesigcach. W MRI stwierdzono tylko zmiany
bliznowate (Ryc. 8-11), wszystkie objawy kliniczne

ustapity.
DYSKUSJA

W powyzszym opisie przypadku przedstawiono
pacjentke z kazuistyczng w wieku pediatrycznym
i trudna do rozpoznania nokardiozg moézgu. Jest to
choroba rzadka, z powodu braku raportowania epide-
miologicznego jej rzeczywista czestos¢ jest nieznana.
Przeglad pismiennictwa opublikowany w 2020 roku
wykazat wystepowanie choroby gtéwnie w USA, In-
diach i Meksyku (7). Na poczatku lat siedemdziesig-
tych XX w. w USA zapadalno$¢ na nokardioze ocenia-
no na 500 do 1000 przypadkdow rocznie (8).

Bakterie z rodzaju Nocardia spp. naleza do pro-
mieniowcow powodujacych grozne infekcje u ludzi
i zwierzat. Sg to bakterie Gram-dodatnie, Scisle tle-
nowe, kwasoodporne, katalazo-dodatnie. Tworza roz-
galeziajace si¢ dychotomicznie, nitkowate struktury,
przypominajace strzepki grzybow lub bakterie z gru-
py Actinomyces (2,3). Aktualnie znane sg 124 gatunki,
sposrod ktorych znaczenie kliniczne u ludzi maja 54
gatunki (m.in. N. asteroides, N. brasiliensis, N. farci-
nica, N. cyriacigeorgica, N. otitidiscaviarum) (1,9).

Nocardia jest patogenem wszechobecnym, zasie-
dlajacym glebe, masg roslinng, wode¢ stodka i stong.
Moze unosi¢ si¢ w powietrzu, réwniez na czastkach
kurzu (3,10). Nie stanowi mikroflory cztowieka (11). Do
zakazenia dochodzi gtéwnie przez aspiracj¢ patogenu
do drég oddechowych. Mozliwe jest rowniez zakaze-
nie przez spozycie zakazonego pokarmu, w rzadszych
przypadkach przez uszkodzong skore (12). Mimo ze
mozliwe sg infekcje u zwierzat (psy, koty, bydto), nie
odnotowano zachorowan odzwierzecych wsrod ludzi
(3,13,14). Opisano natomiast przypadek transmisji za-
kazenia z cztowieka na cztowieka (4). W opisywanym
przez nas przypadku do zakazenia najprawdopodob-
niej doszto przez uszkodzong skore, jednak nie pod-
czas zranienia podczas upadku z roweru dzien przed
poczatkiem objawow, ale podczas licznych upadkow
w trakcie jazdy konne;.

Zachorowania dotycza najczesciej 0sob miedzy 45.
a 60. rokiem zycia, z przewagg m¢zczyzn (2). Nocar-
dia spp. jest zazwyczaj patogenem oportunistycznym,
wickszo$¢ zakazen dotyczy osob w immunosupre-
sjit (3,5). Wérdd pacjentéw szczeg6lnie narazonych
sa osoby z zaburzeniami odporno$ci komorkowe;,
w tym z nowotworami uktadu limfatycznego, pacjenci
HIV-dodatni, po przeszczepie szpiku badz narzadow
litych (9,15). Do innych czynnikéw ryzyka naleza:
dtugotrwata steroidoterapia, choroby przewlekte ptuc,
cukrzyca, wspotistniejace infekcje (np. CMV), choro-
by nowotworowe, alkoholizm, narkomania (4,16,17).
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during the fall from a bicycle one day before the onset
of symptoms, but during numerous falls while riding.

The disease mostly affects individuals between 45
and 60 years of age, with a predominance of males (2).
Nocardia spp. is typically an opportunistic pathogen,
and most infections occur in immunosuppressed
individuals (3,5). Among patients, those particularly
vulnerable are individuals with cellular immune
disorders, including lymphatic system tumors, HIV-
positive patients, those after bone marrow or solid
organ transplantation (9,15). Other risk factors include
long-term steroid therapy, chronic lung diseases,
diabetes, concurrent infections (e.g., CM V), neoplastic
diseases, alcoholism, and drug addiction (4,16,17).

There are several forms of nocardial infection:
pulmonary, extrapulmonary (including cerebral
nocardiosis), disseminated, and cutaneous nocardiosis
(3). The development and severity of the disease
depends on the virulence of the bacteria and the
patient’s immune system (5). The most common
clinical form of infection is pulmonary nocardiosis
(60-80%) due to the most common route of infection
(inhalation). Reported symptoms include: dry or
wet cough, shortness of breath, hemoptysis, chest
pain, fever, night sweats, chronic fatigue, weight
loss (3,18,19). The pathogen can spread through
the bloodstream or through continuity (e.g., from
necrotizing pneumonia, skin lesions) to all parts of
the body. When at least two organs are affected, the
infection is defined as disseminated/generalized. The
most common sites of dissemination are the CNS, skin
and subcutaneous tissue, eyes (especially retina), heart
valves, kidneys, adrenal glands, much less frequently
joints and bones (19-21).

The CNS is the most common extrapulmonary site
of nocardiosis (22). Infection mainly occurs through
the bloodstream or inhalation. According to the
literature, in 50% of disseminated cases, the CNS is
affected. Therefore, it is postulated to perform head
imaging examinations in other forms of nocardiosis
(especially pulmonary and disseminated), even in the
absence of evident neurological symptoms (17). The
course of CNS infection can be acute, abrupt, but most
often the disease develops insidiously, gradually, and
symptoms appear over a period of several months
to several years. Patients present with headaches,
nausea, vomiting, disturbances of consciousness,
vision, seizures, or various focal symptoms. Unlike
the disseminated form or lung involvement, patients
usually do not have fever and do not present major
deviations in laboratory tests (20).

Inthe described case, the patient had previously only
experienced headaches, which did not interfere with
normal functioning, but are difficult to unequivocally
attribute to nocardiosis symptoms. Suddenly, there

Istnieje kilka postaci infekcji nokardialnej: ptucna,
pozaptucna (w tym nokardioza OUN), rozsiana i skor-
na (3). Rozwoj i cigzko$¢ choroby zalezg od zjadliwo-
$Sci bakterii oraz od stanu uktadu immunologicznego
pacjenta (5). Najczestszg postacig kliniczng zakazenia
jest nokardioza ptucna (60-80%) ze wzgledu na naj-
czestsza droge zakazenia (inhalacyjna). Do zglasza-
nych objawdéw naleza: suchy lub mokry kaszel, dusz-
nos¢, krwioplucie, bol w klatce piersiowej, gorgczka,
nocne poty, przewlekte zmeczenie, utrata masy ciata
(3,18,19). Patogen moze droga krwiono$ng badz przez
cigglo$¢ (np. z martwiczego zapalenia ptuc, zmian
skornych) rozprzestrzenia¢ si¢ na wszystkie czgsci
ciata. Gdy dochodzi do zajecia co najmniej dwoch
narzadow, zakazenie definiuje si¢ jako rozsiane/uogol-
nione. Najczestszymi miejscami rozsiewu sg OUN,
skora i tkanka podskoérna, oczy (zwlaszcza siatkowka),
zastawki serca, nerki, nadnercza, duzo rzadziej stawy
i kosci (19-21).

OUN jest najczestszag pozaplucng lokalizacja
nokardiozy (22). Do zakazenia dochodzi najczesciej
drogg krwiono$ng badz inhalacyjng. Wg literatury
w 50% przypadkow postaci rozsianej dochodzi do
zajecia OUN. Dlatego postuluje sie, zeby wykonywaé
badania obrazowe glowy w innych postaciach nokar-
diozy (zwlaszcza plucnej i1 rozsianej), nawet mimo
braku ewidentnych objawow neurologicznych (17).
Przebieg zakazenia OUN moze by¢ ostry, gwattow-
ny, jednak najczesciej choroba rozwija si¢ podstepnie,
stopniowo, a objawy pojawiajg si¢ na przestrzeni kilku
miesigcy do kilku lat. Pacjenci zgtaszaja si¢ z bolem
gtowy, nudno$ciami, wymiotami, zaburzeniami §wia-
domosci, widzenia, drgawkami czy r6znymi objawami
ogniskowymi. W przeciwienstwie do postaci rozsianej
czy zajecia phuc pacjenci zwykle nie goraczkuja i nie
prezentuja wiekszych odchylen w badaniach laborato-
ryjnych (20).

W opisywanym przypadku u pacjentki wystepo-
waty wczesniej jedynie bole glowy, nieutrudniajace
prawidtowego funkcjonowania, ktore jednak trudno
uzna¢ jednoznacznie za objawy nokardiozy. Nagle
pojawila si¢ betkotliwa mowa, ostabienie sity mig-
$niowej, zaburzenia rownowagi. W trakcie leczenia
obserwowano stopniowe wycofywanie si¢ objawow
(zaburzen napigcia mig$niowego, chodu), pozostaty
natomiast takie zaburzenia, jak spowolniata mowa czy
trudnosci w doborze stéw, bedace zrédtem zniecier-
pliwienia u dziewczynki. Ostatecznie po 12 miesia-
cach antybiotykoterapii objawy catkowicie ustapity.

Zajecie OUN moze przebiega¢ w postaci zapalenia
opon mozgowo-rdzeniowych, rozlanego nacieku tkan-
ki mozgowej, zajecia rdzenia kregowego czy tez rop-
ni. Najczestszg postacia jest formowanie ropni. Mimo
ze stanowia zaledwie 1-2% wszystkich ropni OUN, to
w porownaniu z inng etiologia bakteryjng cechujg si¢
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was slurred speech, weakness of muscle strength, and
balance disturbances. During treatment, a gradual
withdrawal of symptoms (muscle tone disturbances,
gait) was observed, while some disturbances such
as slowed speech or difficulties in word selection
remained, causing frustration in the girl. Ultimately,
after 12 months of antibiotic therapy, the symptoms
completely subsided.

CNS involvement can manifest as meningitis,
diffuse brain tissue infiltration, spinal cord
involvement, or abscess formation. The most
common form is abscess formation. Although they
represent only 1-2% of all CNS abscesses, they
are characterized by a higher case fatality rate
compared to other bacterial etiologies, reaching
20% in immunocompetent individuals and 50% in
immunosuppression. They can rupture and evacuate
their contents or cause mass effect (23).

Imaging examination results of nocardial lesions
are very nonspecific, they can take the form of ring
enhancement, occur singly or multiple, in various
sizes and locations (23,24). In the presented case, there
were scattered, round hyperintense lesions in long TR
images — larger, ring-enhancing ones were initially
observed in all images after contrast administration.
During treatment, no new post-contrast-enhanced
lesions were observed, and the enhancement in existing
lesions became weaker. After treatment, some small
lesions regressed, some larger lesions regressed, none
of the lesions enhanced post-contrast, their signal in T1
images decreased, consistent with scar-like changes.

The least prevalent form of nocardiosis is the
cutaneous form, which, unlike the others, develops
more often in immunocompetent individuals. It usually
occurs after traumatic introduction of Nocardia spp.
into the skin, e.g., through splinters, puncture wounds,
insect bites, scratches from animals. Contributing
factors to infection include: gardening, farming, traffic
accidents. It is most often a superficial infection of the
skin and soft tissues or lymphocutaneous infection
(when regional lymph nodes are affected) (5,6,19,20).

In the diagnosis of nocardiosis, close cooperation
with the microbiological laboratory plays an important
role. Diagnostic material may include sputum,
bronchial washings, blood, cerebrospinal fluid,
material from abscesses, wounds, skin biopsies, or
soft tissues (12). Selective media are used in culture.
The bacteria grow slowly, and cultivation should be
carried out for 14-21 days. Premature termination of
the examination will result in failure to detect bacteria
(20). Nocardia typically grow in the form of colored
colonies (from chalk-white to yellow, orange to pink),
emitting a characteristic musty/earthy smell (2,3).
Other diagnostic methods include chemotaxonomic
tests and serological tests (which have their limitations).
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wyzsza $miertelnoscia, dochodzaca do 20% u osob
immunokompetentnych i 50% w immunosupresji.
Moze dochodzi¢ do ich peknigcia i ewakuacji tresci,
moga tez wywolywac¢ efekt masy (23).

W badaniach obrazowych zmiany nokardialne sg
bardzo niespecyficzne, moga przybiera¢ forme pier-
$cieniowatego wzmocnienia, wystgpowac pojedyn-
czo lub mnogo, w r6znych rozmiarach i lokalizacjach
(23,24). W prezentowanym przypadku wystepowaty
rozsiane, okragte zmiany hiperintensywne w obrazach
o dtugim TR — wicksze, obragczkowate, na poczatku
choroby we wszystkich obserwowano wzmocnienie
po podaniu kontrastu. W trakcie leczenia nie zaobser-
wowalis$my pojawiania si¢ nowych ognisk o wzmoc-
nieniu pokontrastowym, a w istniejacych zmianach
wzmocnienie byto coraz stabsze. Po leczeniu czgsé
drobnych zmian wycofala sie, czes¢ wigkszych ognisk
ulegta regresji, zadna ze zmian nie wzmacniata pokon-
trastowo, ich sygnat w obrazach T1 ulegl obnizeniu,
co odpowiada zmianom bliznowatym.

Najrzadsza forma nokardiozy jest postac skor-
na, ktora w przeciwienstwie do pozostatych czesciej
rozwija si¢ u 0s6b immunokompetentnych. Zwykle
powstaje po urazowym wprowadzeniu Nocardia spp.
w skore, przez m.in. drzazge, rane ktuta, ukaszenie
przez owada, zadrapanie przez zwierzgta. Zakazeniu
sprzyjaja: praca w ogrodzie, w rolnictwie, wypadki
komunikacyjne. Najczesciej jest to powierzchowna in-
fekcja skory i tkanek migkkich badz zakazenie limfa-
tyczno-skorne (gdy dochodzi do zajecia regionalnych
weztéw chlonnych) (5,6,19,20).

W diagnostyce nokardiozy wazng rol¢ odgrywa
Scista wspotpraca z laboratorium mikrobiologicznym.
Materiatem diagnostycznym moze by¢ plwocina, po-
phuczyny oskrzelowe, krew, ptyn mozgowo-rdzenio-
wy, materiat z ropni, ran, bioptaty skory czy tkanek
mickkich (12). W hodowli wykorzystywane sg podto-
za wybidrcze. Bakterie rosng powoli, hodowle nalezy
prowadzi¢ do 14-21 dni. Zbyt wczesne przerwanie
badania spowoduje niewykrycie bakterii (20). Kolo-
nie Nocardia typowo rosng w postaci zabarwionych
(od kredowo-biatych przez zotte, pomaranczowe do
rozowych), wydzielajac charakterystyczny zapach ste-
chlizny/ mokrej ziemi (2,3). Do innych metod diagno-
stycznych zaliczy¢ mozna testy chemotaksonomiczne
i testy serologiczne (majg swoje ograniczenia). Zto-
tym standardem do identyfikacji gatunkéw Nocardia
jest analiza PCR z sekwencjonowaniem 16S rDNA.
W ostatnim czasie coraz cz¢$ciej wykorzystywana jest
spektrometria masowa MALDITOF MS identyfikuja-
ca najczestsze gatunki w 95-100% przypadkow (oba
badania trudno dostegpne) (1,12,25).

Rozpoznanie nokardiozy mozna postawi¢ na pod-
stawie mikroskopowej oceny preparatu barwione-
go metoda Grama pobranego od pacjenta doktadnie



Katarzyna Niedrygas, Katarzyna Angiel, Malgorzata Dorycka, Dobrochna Szczecinska-Brzegowy, Lidia Stopyra

The gold standard for identifying Nocardia species
is PCR analysis with 16S rDNA sequencing. Mass
spectrometry MALDITOF MS identification of the
most common species is increasingly used, with
a success rate of 95-100% (both tests are difficult to
access) (1,12,25).

The diagnosis of nocardiosis can be made based on
microscopic evaluation of a Gram-stained preparation
obtained from the patient precisely from the site of the
disease process. In the presented case, a direct PMR
preparation was performed. The material provided to
the laboratory underwent microbiological diagnostics.
A Gram-stained preparation and culture on growth
media were performed. The Gram-stained preparation
drew attention to Gram-positive and Gram-variable
bacteria with slightly filamentous structures.

Microbiological diagnosis of nocardiosis is very
difficult. For the microbiologist, clinical history
is extremely important. In this case, an important
element was the fact that the skin continuity was
interrupted due to injury, and the resulting wound
had contact with soil. Based on such a microscopic
image, it is difficult to conclusively determine the
type of microorganism involved. The key to the initial
diagnosis was information about a fungal-like infection
in the patient and data from the medical history. The
first bacterial growth, according to the literature, was
assessed on media after 2-5 days. Due to the lack of
bacterial colony growth, the incubation was extended
to 14 days. After this time, microbial growth was still
not obtained.

There are no established standards for Nocardia
infection treatment. Different strains show varied
susceptibility to antibiotic therapy in vitro, acquire
new resistances, and new pathogenic strains are
continually being discovered. Due to the slow
replication and latent intracellular presence of
Nocardia, recurrences tend to occur. Therefore,
therapy should be prolonged for several months or even
up to a year (26,27). Empirical treatment for Nocardia
meningitis involves a multidrug regimen consisting
of 2-3 drugs. Among the recommended drugs is
TMP/SMX, which has a favorable pharmacokinetic
profile with good penetration into the central nervous
system (CNS) and a low resistance rate. Subsequently,
adding a high-concentration antibiotic such as
a carbapenem (imipenem, meropenem) or third-
generation cephalosporin (ceftriaxone, cefotaxime)
is recommended. Imipenem carbapenem is preferred
(it has stronger activity compared to meropenem,
although it carries an increased risk of seizures). The
addition of amikacin as a third drug is debatable;
however, according to available literature, up to 1/3
of Nocardia isolates may be resistant to imipenem
or third-generation cephalosporins. Additionally, its

z miejsca, w ktorym toczy si¢ proces chorobowy.
W prezentowanym przypadku wykonano preparat
bezposredni PMR.

Materiat dostarczony do laboratorium zostat pod-
dany diagnostyce mikrobiologicznej. Wykonano pre-
parat barwiony metoda Grama oraz posiew na podtoza
hodowlane. W preparacie barwionym metodg Grama
uwage zwrdcity bakterie wybarwione Gram-dodatnio
i Gram-chwiejnie o nieco nitkowatej strukturze.

Diagnostyka mikrobiologiczna nokardiozy jest
bardzo trudna. Dla diagnosty mikrobiologa niezwykle
istotny jest wywiad kliniczny. W tym wypadku waz-
nym elementem byt fakt, ze w wyniku urazu doszlo
do przerwania ciggtosci skory, a powstala rana miata
kontakt z gleba. Na podstawie takiego obrazu mikro-
skopowego trudno jest ostatecznie stwierdzi¢, z jakim
rodzajem drobnoustroju mamy do czynienia. Kluczem
do wstgpnego rozpoznania byta informacja o obrazie
przypominajacym zakazenie grzybicze u pacjenta
i dane z wywiadu.

Pierwszy wzrost bakterii, zgodnie z opisem w li-
teraturze, oceniono na podtozach po 2-5 dniach.
W zwiazku z brakiem uzyskania wzrostu kolonii bak-
teryjnych wydtuzono inkubacje do 14 dni. Po takim
czasie rowniez nie uzyskano wzrostu drobnoustrojow.

Nie ma opracowanych standardéw leczenia zaka-
zenia Nocardia. Rozne szczepy wykazujg rdéznicowa-
ng wrazliwos¢ na antybiotykoterapi¢ in vitro, naby-
wajg nowe opornosci, ciaggle tez odkrywane sg nowe
patogenne szczepy. Ze wzgledu na powolna replikacje
i utajong obecno$¢ wewnatrzkomdrkowa Nocardia
majg tendencje do nawrotow. Z tego wzgledu terapia
powinna by¢ przedtuzona do kilku czy nawet kilku-
nastu miesiecy (26,27). W leczeniu empirycznym
nokardiozy OUN stosowany jest schemat wieloleko-
wy, sktadajacy sie z 2-3 lekow. Wsrdd proponowanych
lekéw jest TMP/SMX, cechujacy si¢ korzystnym pro-
filem farmakokinetycznym z dobrym przenikaniem
do OUN oraz niskim odsetkiem opornosci. Nast¢pnie
zalecane jest dodanie antybiotyku w wysokim st¢ze-
niu: karbapenemu (imipenem, meropenem) lub cefalo-
sporyny III generacji (ceftriakson, cefotaksym). Prefe-
rowany jest karbapenem imipenem (silniejsze dziata-
nie w poréwnaniu z meropenemem, cho¢ zwigkszone
ryzyko drgawek). Dodanie amikacyny jako trzeciego
leku jest dyskusyjne, jednak wg dostepnej literatury az
1/3 izolatow Nocardia moze by¢ oporna na imipenem
lub cefalosporyny III generacji. Ponadto zastosowanie
jej w wysokim stezeniu cechuje si¢ dobra penetracja
do OUN (3,24,26,28).

W prezentowanym przypadku zastosowana kombi-
nacja lekow: imipenem/cylastatyna + biodacyna w le-
czeniu systemowym, a nastepnie kontynuacja doustna
TMP/SMX przyniosta szybki i zadowalajacy efekt.
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use in high concentrations is characterized by good
penetration into the CNS (3,24,26,28).

In the presented case, the combination of drugs
used — Imipenem/cilastatin + amikacin for systemic
treatment, followed by oral TMP/SMX - yielded
a quick and satisfactory result.

Currently, there are still discussions regarding the
optimal surgical approach in cases of CNS abscesses.
Considerations include open craniotomy versus
stereotactic aspiration (29,30). In our case, due to the
image of numerous small abscesses in MRI, the need
for neurosurgical intervention was ruled out.

CONCLUSIONS

Due to difficulties in cultivation, as well as the
limited availability of PCR tests, the diagnosis of
Nocardia spp. infection is challenging and rarely
performed routinely. Due to the need for targeted
treatment and high mortality, early diagnosis is
critical for the prognosis of nocardiosis with CNS
involvement. Despite the development of molecular
methods for detecting pathogens in the diagnosis
of rare diseases, routine direct bacterioscopic
examinations of cerebrospinal fluid are still essential.
Collaboration between clinicians and microbiologists
and radiologists plays a particularly important role.
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ABSTRACT

INTRODUCTION. Tularemia is a zoonotic disease caused by the bacterium Francisella tularensis. It may
manifest itself in various clinical forms, but in Poland the ulceroglandular or glandular forms of tularemia
predominate. One of the routes of infection with F. tularensis is through a tick or insect bite. A patient may show
no symptoms or report flu-like symptoms and painful lumps adjacent to the bite site. The differential diagnosis of
localized lymphadenopathy accompanied by flu-like symptoms should include tularemia, especially in endemic
areas. Lymphadenitis usually requires surgical intervention and is often unsuccessfully treated with beta-lactam
antibiotics before the diagnosis of tularemia is established.

OBJECTIVE. The aim of the study was to analyze and present the epidemiology and clinical presentation of
tularemia in a highly endemic area, in which ticks are an important vector of F. tularensis.

MATERIAL AND METHODS. Epidemiological and medical records of patients from Hajnowka County
from 2014-2022 were analyzed. Based on medical records, cases from the analyzed endemic area were described
in which tularemia was confirmed in 2022.

RESULTS. We have found high local exposition to Francisella tularensis infection in the Narewka Commune,
generally consistent with the seasonality of tick activity and human activity outdoors.

CONLUSIONS. The medical practitioner in such endemic areas must be aware that tularemia should be
considered when diagnosing of flu-like symptoms accompanied by lymphadenopathy in patients bitten by ticks
or insects in the summer and early autumn months. Early diagnosis and targeted antibiotic therapy are the basis
for effective treatment of tularemia.

Keywords: endemic region, tularemia, lymphadenopathy, flu-like symptoms, fever, tick-borne disease
STRESZCZENIE

WPROWADZENIE. Tularemia jest chorobg odzwierzgcag wywotywang przez bakterie Francisella tularensis.
Moze przyjmowacé rozne postaci kliniczne, jednak w Polsce dominuje posta¢ wrzodziejaco-weztowa i weztowa
tularemii. Jedng z drog zakazenia F. tularensis jest uktucie przez kleszcza lub owada. Pacjent moze nie wyka-
zywa¢ zadnych objawow lub zglasza¢ objawy grypopodobne i bolesne guzki w sasiedztwie miejsca uktucia.
W diagnostyce réznicowej powiekszenia weztow chlonnych, ktoremu towarzysza objawy grypopodobne, nale-
zy uwzgledni¢ tularemig, zwlaszcza na terenach endemicznych. Zapalenie weztéw chtonnych zwykle wymaga
interwencji chirurgicznej i czesto jest nieskutecznie leczone antybiotykami beta-laktamowymi przed potwier-
dzeniem rozpoznania tularemii.

CEL. Celem pracy jest przedstawienie epidemiologii i obrazu klinicznego tularemii na obszarze endemicznym,
na ktorym kleszcze sg istotnym wektorem zakazenia F. tularensis.

MATERIAL I METODY. Przeprowadzono analiz¢ raportow epidemiologicznych i dokumentacji medycznej
pacjentow z terenu powiatu hajnowskiego z lat 2014-2022. Na podstawie dokumentacji medycznej opisano przy-

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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padki z analizowanego obszaru endemicznego, w ktorych potwierdzono tularemi¢ w 2022 r.

WYNIKI. Stwierdzono duze lokalne narazenie na zakazenie Francisella tularensis w gminie Narewka, zasad-
niczo zgodne z sezonowoscia aktywnosci kleszczy i aktywnosci cztowieka na §wiezym powietrzu.
WNIOSKI. Lekarze pracujacy na terenach endemicznych powinni rutynowo uwzglednic tularemi¢ w diagno-
styce objawow grypopodobnych przebiegajacych z limfadenopatiag u chorych narazonych na poktucie przez
kleszcze 1 owady w miesigcach letnich 1 wczesno-jesiennych. Wczesna diagnostyka i zastosowanie celowane;j
antybiotykoterapii sg podstawg skutecznego leczenia tularemii.

Stowa kluczowe: region endemiczny, tularemia, limfadenopatia, gorqczka, objawy grypopodobne, choroba

odkleszczowa

INTRODUCTION

Tularemia is an acute, zoonotic infectious disease,
also known as hare disease or rabbit fever. Tularemia
is caused by a small intracellular bacillus Francisella
tularensis, from the group of Gram-negative bacteria,
first isolated in 1911. F. tularensis is the third most
infectious bacterium after the anthrax (Bacillus
anthracis) and the botulism bacilli (Clostridium
botulinum), hence it is considered a potential
a biological weapon (1). Detailed information on the
epidemiology, diagnosis, treatment and prevention
of tularemia was provided by the World Health
Organization in 2003 (2).

F. tularensis is sensitive to high temperature,
heating and commonly used disinfectants. The optimal
growth temperature is 30-35°C. Sunlight kills bacteria
within 30 minutes. In a dried state, as well as at low
temperatures, it is highly resistant and may remain
viable for long periods of time, for example: on bread
up to 14 days, on cereal grains 133 days, in fresh milk
8 days, in dead mice 4-5 days, in rodent skins from 6
to 40 days depending on the storage temperature, in
water 30-90 days (3-5).

Tularemia occurs mainly in the northern
hemisphere, in natural conditions almost exclusively
in rural environments in North America, Asia and
Europe. The species includes the following strains: type
A — F. tularensis biotype tularensis (isolated mainly
in North America), type B — F. tularensis biotype
holarctica (isolated in Europe and Asia), F. tularensis
biotype mediaasiatica (detected in central Asia) and
biotype novicida, with the least pathogenicity. Type
A strains are much more pathogenic to humans and
animals than type B strains. In northern Europe, type
B, which is less virulent, predominates. In Poland,
infections are caused by biotype F. tularensis spp.
holoarctica (type B) (2,6-10).

Both isolated human cases and periodic epidemics
have been observed. Natural outbreaks occurred in:
the USA, Mexico, Canada, Yugoslavia, Spain, the
Czech Republic, Slovakia, Scandinavia, Turkey, Japan,
Asian countries and the former Soviet Union. The first
epidemic wave reached Norway in 1929 and Sweden

WPROWADZENIE

Tularemia to ostra, odzwierzeca choroba zakazna,
nazywana inaczej chorobg zajgcza lub krolicza go-
raczka. Tularemi¢ wywotluje mata wewnatrzkomor-
kowa pateczka Francisella tularensis, z grupy bak-
terii Gram-ujemnych, po raz pierwszy wyizolowana
w 1911 roku.

F. tularensis jest trzecig z najbardziej zakaznych
bakterii, zaraz po laseczce waglika (Bacillus anthra-
cis) 1 pateczce jadu kietbasianego (Clostridium botuli-
num), stad moze by¢ uzyta jako bron biologiczna (1).
Doktadne informacje odnos$nie epidemiologii, diagno-
styki, leczenia i profilaktyki tularemii podata Swiato-
wa Organizacja Zdrowia w 2003 roku (2).

Bakteria F. tularensis jest bakterig wrazliwg na
wysokg temperature, ogrzewanie i powszechnie stoso-
wane $rodki dezynfekcyjne. Optymalna temperatura
wzrostu wynosi 30-35°C. Promienie stoneczne zabija-
ja bakterie w ciggu 30 minut. W stanie wysuszonym,
jak rowniez w niskich temperaturach wykazuje wyso-
ka odpornos¢ i1 zachowuje zywotnos¢ dos¢ dtugo, na
przyktad: na chlebie do 14 dni, na ziarnach zb6z 133
dni, w mleku $wiezym 8 dni, w padtych myszach 4-5
dni, w skorkach gryzoni od 6 do 40 dni w zaleznosci
od temperatury przechowywania, w wodzie okoto 30-
90 dni (3-5).

Tularemia wystgpuje glownie na pétkuli pétnocnej,
w warunkach naturalnych prawie wytacznie w srodo-
wisku wiejskim, w Ameryce Péinocnej, Azji i Euro-
pie. Gatunek obejmuje szczepy: typu A — F. tularensis
biotyp tularensis (izolowane gtéwnie w Ameryce Pol-
nocnej), typu B — F. tularensis biotyp holarctica (izo-
lowane w Europie i Azji) oraz F. tularensis biotyp me-
diaasiatica (wykrywany w rejonach centralnej i $rod-
kowej Azji) i novicida, o najmniejszej zjadliwosci.
Szczepy typu A sa znacznie bardziej chorobotworcze
dla ludzi i zwierzat niz szczepy typu B. W pdinocnej
Europie przewaza typ B, mniej zjadliwy. W Polsce za-
kazenia powoduje podgatunek F.tularensis subspecies
holoarctica (typ B) (2,6-10).

Obserwowano pojedyncze zachorowania ludzi
oraz cyklicznie wybuchajace epidemie tularemii.
Naturalne ogniska pojawiaty si¢ w: USA, Meksyku,
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in 1931, the second wave occurred during World
War II in the USSR (4,11). Recently, most European
countries have observed an increase in the number of
the reported cases (8,9).

According to data from the National Institute
of Public Health — National Institute of Hygiene,
between 9 and 43 tularemia cases were diagnosed each
year in the years 2014-2022, except for 2020 (during
the COVID-19 pandemic) in which only 5 cases
were diagnosed (12). In Poland, endemic outbreaks
occur mainly in the northern part of the country, in
the regions of the Podlaskie, Pomeranian and West
Pomeranian Voivodeships. The first case of tularemia
in Poland was recorded in 1949 in L.6dz, the source of
the infection was probably hare skin. The first quite
large epidemic outbreak was detected in 1950 in the
then Olsztyn Voivodeship (4).

The source of F. tularensis infection may be
rodents, leporids, wild rabbits, wild birds, water,
and food products. The bacteria are transmitted by
blood-sucking arthropods, mainly ticks, which can
be both a reservoir and a vector of the pathogen
(8,9,13-15). According to data from the Netherlands,
out of 26 reported cases, a tick bite was the probable
route of infection in 2 cases, and an insect bite in
5 cases (8), while data from other European countries
and North America suggest the predominant role of
ticks in the transmission of the disease (9). In Central
Europe, F. tularensis was isolated from Dermacentor
reticulatus ticks, as well as from Ixodes ricinus
ticks, which also carried the spirochete Borrelia
burgdorferi s.l. and tick-borne encephalitis virus
(TBE virus belonging to the Flaviviridae family
and the Flavivirus genus). This confirms that ticks
can be an effective infection vector (13,14) and the
role of this route of infection seems to be increasing
compared to others (13). Human infection may also
occur through direct contact with a sick animal (most
often contact with animal tissues — through damaged
skin or the conjunctiva) or, as reported by Seiwald,
Akhvlediani et al. in their observations, through
other routes: alimentary or inhalation (8,14,16).
Akhvlediani et al. suggest that human infection may
occur when removing ticks from the skin of infected
domestic and farm animals (14). The disease does not
spread from person to person (2,7,9).

Symptoms of tularemia usually appear 3-5 days
after the bacteria enter the body, but the incubation
period may vary from 2 to 21 days. The disease begins
with a fever, often of a sudden onset, accompanied by
chills, headache, diarrhea, vomiting, muscle and joint
pain. Approximately 20% of patients develop a macular
or maculopapular rash. Other symptoms of the disease
may vary, depending on the route of entry of the
infection. Regardless of the form of tularemia, there is
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Kanadzie, Jugostawii, Hiszpanii, Czechach, Stowac;ji,
Skandynawii, Turcji, Japonii, krajach Azji i na tere-
nie bytego Zwiazku Radzieckiego. Pierwsza fala epi-
demiczna dotarta do Norwegii w 1929 roku i Szwecji
w 1931 roku, druga fala wystapita w czasie II Wojny
Swiatowej w ZSRR (4,11). Od kilkunastu lat w wigk-
szo$ci krajow Europy obserwuje si¢ wzrost liczby
zglaszanych zachorowan (8,9). Wedtug danych Na-
rodowego Instytutu Zdrowia Publicznego — Pan-
stwowego Zakladu Higieny, w Polsce w latach 2014-
2022 rozpoznawano rocznie od 9 do 43 przypadkoéw
tularemii, z wyjatkiem 2020 r. (w okresie pandemii
COVID-19), w ktéorym rozpoznano tylko 5 przypad-
kéw (12). W Polsce ogniska endemiczne wystepuja
gtéwnie w potnocnej czesci kraju, w rejonach woje-
wodztwa podlaskiego, pomorskiego, zachodniopo-
morskiego. Pierwszy przypadek tularemii w Polsce
odnotowano w 1949 roku w Lodzi, zrodlem zakaze-
nia prawdopodobnie byla skorka zajecza. Pierwsze
dos¢ duze ognisko epidemiczne wykryto w 1950 roku
w O6wczesnym wojewodztwie olsztynskim (4).

Zrédlem zakazenia F. tularensis moga by¢ gryzo-
nie, zajacowate, dzikie kroéliki, dzikie ptactwo, woda,
produkty spozywcze. Przenosicielem bakterii sg sta-
wonogi ssace krew, gtownie kleszcze, ktére moga
by¢ zaréwno rezerwuarem jak i wektorem patogenu
(8,9,13-15). Wedtug danych z Holandii, na 26 zgtoszo-
nych zachorowan uktucie przez kleszcza stanowilo
prawdopodobna droge zakazenia w 2, a uktucie przez
owada w 5 przypadkach (8), natomiast dane z innych
krajow europejskich i z Ameryki Pdinocnej sugeruja
dominujacy udzial kleszczy w przenoszeniu choroby
(9). W Europie Centralnej F. tularensis byta izolowana
z kleszczy Dermacentor reticulatus, atakze z kleszczy
Ixodes ricinus, przenoszacych rowniez kretki Borrelia
burgdorferi s.l. i wirus kleszczowego zapalenia mozgu
(wirus KZM nalezacy do rodziny Flaviviridae i ro-
dzaju Flavivirus) co potwierdza, ze kleszcze moga by¢
efektywnym wektorem zakazenia (13,14). W ostatnim
okresie rola tej drogi zakazenia w porownaniu z in-
nymi wydaje si¢ rosna¢ (13). Do zakazenia cztowieka
F. tularensis moze tez doj$¢ przez bezposredni kontakt
z chorym zwierzgciem (najczesciej kontakt z tkanka-
mi zwierzgcymi — przez uszkodzong skore lub przez
spojowki) badz jak tez donosza Seiwald, Akhvlediani
i wsp. w swoich obserwacjach, innymi drogami: po-
karmowg lub wziewng (8,14,16). Akhvlediani 1 wsp.
sugeruja, ze do zakazenia czlowieka moze dojs¢
podczas usuwania kleszczy ze skory zaatakowanych
zwierzat domowych i gospodarskich (14). Choroba nie
przenosi si¢ z cztowieka na czlowieka (2,7,9).

Objawy tularemii pojawiajg si¢ zwykle 3-5 dni po
wniknigciu bakterii do organizmu, jednak okres wy-
legania moze si¢ waha¢ si¢ od 2 do 21 dni. Choroba
rozpoczyna si¢ goraczka, czgsto o naglym poczatku,
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always an lymphadenopathy, an acute inflammation of

the lymph nodes, which become suppurated and may

spontaneously perforate (2-6,15).

The following clinical forms of tularemia are
distinguished:

— ulceroglandular or glandular form of tularemia:
develops when bitten by infected ticks or insects
(mosquitoes, flies, gadflies) or through direct contact
with the tissues of an infected animal. It is the most
common form, found in approximately 45-85% of
cases. At the site of bacterial entry erythematous
papules appear, which turn into pustules and then
ulcers within 48 hours. After the incubation period,
flu-like symptoms appear. The microorganism
invades the adjacent the lymph nodes and then,
through the lymphatic vessels, may reach the liver,
spleen, lungs, kidneys, intestines, skeletal muscles
or CNS. This form is characterized by low mortality
even in the absence of treatment (9,15).

— angina/oropharyngeal form of tularemia is rare
and develops after consuming undercooked meat
of an infected animal or contaminated water. Flu-
like symptoms are accompanied by exudative
inflammation of the throat and oral cavity,
enlargement of the cervical lymph nodes, and may
be complicated by secondary pneumonia.

— pulmonary form: develops after inhalation of dust
or aerosols contaminated with F. tularensis, or as
a complication of other forms of tularemia. It is one
of the rare but most severe forms of the disease. The
symptoms are rather unspecific and include fever,
muscle pain, dry cough, chills, sore throat, chest
pain. Chest X-ray reveals a bilateral pneumonia,
which may be accompanied by enlarged perihilar
lymph nodes and pleural effusion.

— gastrointestinal form: develops as aresult of drinking
contaminated water or eating contaminated food.
It may present as mild diarrhea or a more severe
enteritis and colitis, sometimes complicated with
ulceration.

— oculo-glandular form: occurs as a result of rubbing
the eyes with contaminated hands. Conjunctival
ulcers and nodules may appear, and bacteria may
migrate to the surrounding lymph nodes, causing
a local lymphadenitis.

— typhoid form: the rarest, but its case fatality rate
reaches 50%. High fever of 38-40°C is accompanied
by flu-like symptoms, and may be complicated with
pneumonia with purulent sputum discharge and
dyspnea (2,4,9).

Materials for tularemia testing include lymph node
biopsies and aspirates, biopsies from skin lesions, blood
and urine samples, material from the gastrointestinal
tract, throat and wound swabs, pleural fluid, as well as
samples of contaminated water and food. The diagnostic

z towarzyszacymi dreszczami, bolem glowy, biegun-

ka, wymiotami, bolami migsniowymi i stawowymi.

U okoto 20% chorych na skorze pojawia si¢ plamista

lub plamisto-grudkowa wysypka. Pozostale objawy

choroby mogg by¢ rozne, w zaleznosci od drogi wnik-
nigcia bakterii do organizmu czltowieka. Niezaleznie
od postaci tularemii zawsze wystepuje limfadenopa-
tia, ostry stan zapalny weztow chlonnych, ktore ule-

gaja zropieniu i mogg samoistnie perforowac (2-6,15).
Wyrdznia si¢ nastgpujace postacie kliniczne tula-

remii:

— posta¢ wrzodziejaco-gruczolowa lub gruczotowa
tularemii: rozwija si¢ w przypadku uktucia przez
zakazone kleszcze oraz owady (komary, muchy,
baki) lub przez bezposredni kontakt z tkankami
zakazonego zwierzecia. Jest stwierdzana najcze-
$ciej — w okoto 45-85% przypadkow. W miejscu
wniknigcia bakterii pojawiaja si¢ rumieniowe
grudki, ktore w ciggu 48 h zmieniajg si¢ w krosty,
a nastepnie wrzody. Po okresie inkubacji pojawia-
ja sie objawy grypopodobne. Drobnoustrdj wedru-
je do weztow chlonnych a nastepnie naczyniami
limfatycznymi do watroby, §ledziony, ptuc, nerek,
jelit, miesni szkieletowych lub OUN. Postac te ce-
chuje niska $miertelnos¢ nawet przy braku lecze-
nia (9,15).

— posta¢ anginowa/ ustno-gardtowa tularemii: roz-
wija si¢ po spozyciu niedogotowanego mig¢sa cho-
rego zwierzecia lub zanieczyszczonej wody. Wy-
stepuje rzadko. Objawom grypopodobnym towa-
rzyszy wysickowe zapalenie gardia i jamy ustnej,
lokalne powiekszenie weztow chtonnych szyjnych,
wtdrnie moze rozwing¢ si¢ zapalenie ptuc.

— posta¢ ptucna: moze manifestowac si¢ w sytuacji,
gdy nastgpi inhalacja kurzu lub aerozoli zanie-
czyszczonych bakteriami F. tularensis, badz tez
jako powiktanie innych postaci tularemii. Jest to
jedna z rzadszych, ale najcig¢zszych postaci choro-
by. Objawy sa mato swoiste: goraczka, bole mie-
$niowe, suchy kaszel, dreszcze, zapalenie gardla,
bol w klatce piersiowej. W rtg klatki piersiowej
widoczny jest obraz obustronnego zapalenia ptuc,
ktéremu towarzyszy¢ moze powigkszenie przy-
wnekowych weztow chionnych i wysigk w optu-
cnej.

— posta¢ zotadkowo-jelitowa: rozwija si¢ w wyniku
spozycia zakazonej wody badz zywno$ci. Moze
przebiegac pod postacia tagodnej biegunki lub za-
kazenia z owrzodzeniem jelit.

— posta¢ oczno-weztowa: ma miejsce w wyniku za-
tarcia oczu zanieczyszczonymi rgkami. Moze po-
jawic si¢ owrzodzenie spojowek, guzki, a bakterie
moge migrowaé¢ do okolicznych weztow chton-
nych dajac odczyn weztowy.
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methods used include a direct detection by microscopy,
histopathological examination, culture, biological
tests, serological tests (microagglutination test, tube
agglutination test, latex test, ELISA test, Western-
blot test) and molecular methods (PCR, rep-PCR).
Anti-F. tularensis IgM and IgG antibodies appear in the
patient’s blood serum approximately 2 weeks after the
appearance of clinical symptoms (2,9).

In most cases, tularemia is curable with an antibiotic
therapy. F. tularensis is sensitive to aminoglycosides,
fluoroquinolones and tetracyclines (17). Antibiotics
from these groups have been shown to be effective
clinically, regardless of clinical manifestation
of tularemia (15). In practice, aminoglycosides
(gentamicin and streptomycin) still remain the gold
standard for severe infections, and fluoroquinolones
and doxycycline for mild infections (4,18). In Poland,
tularemia cases are subject to mandatory reporting and
registration, in accordance with the Act of December
5, 2008 on the prevention and combating of infectious
diseases in humans (Journal of Laws of 2008, No.
234, item 1570), and to mandatory hospitalization of
patients (18). Treatment is usually long, requiring a 10-
21-day course. The patients do not require isolation
because the disease does not spread from person
to person. Most patients recover fully. Untreated
tularemia is associated with case fatality rate of 5-15%,
while in treated tularemia it is 1-3% (2,19). Factors that
worsen the prognosis include kidney insufficiency,
other serious comorbidities and delayed diagnosis. No
further treatment is required after finishing the course
of antibiotic therapy (9,19).

MATERIAL AND METHODS

Reports from the County Sanitary and
Epidemiological Station in Hajnoéwka from 2014-2022
were analyzed in search of the recorded tularemia
cases. The local Sanitary and Epidemiological Station
in Hajnowka summarizes the reports of the infectious
disease cases in the population of Hajnéwka County
sent by medical entities. Consent was obtained from
the Ethics Team of the Independent Public Health
Care Center in Hajnowka to conduct a retrospective
study using data from patients’ medical records. The
analysis included the documentation of patients from
Hajnéwka County hospitalized with a diagnosis of
tularemia between October and November 2022 at the
Independent Public Health Care Center in Hajnéwka.

RESULTS

Epidemiological data
A total of 10 cases of tularemia occurred among
the inhabitants of Hajnowka County in the years 2014-
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— posta¢ durowa: najrzadsza, ale $miertelnos$¢ w jej
przebiegu sigga 50%. Wysokiej goraczce 38-40°C
towarzysza objawy grypopodobne, moze dojs¢ do
zapalenia ptuc z ropng wydzieling i duszno$cia
(2,4,9).

Do badan laboratoryjnych pobiera si¢ aspiraty,
bioptaty weztéw chlonnych, zeskrobiny ze zmian
skornych, probki krwi, moczu, materiat z przewodu
pokarmowego, wymazy z gardta i ran, ptyn optuc-
nowy, a takze probki zanieczyszczonej wody 1 zyw-
nosci. Wsrdéd metod diagnostycznych wykorzystuje
si¢: preparaty mikroskopowe, preparaty histologicz-
ne, hodowlg, proby biologiczne, badania serologicz-
ne (odczyn mikroaglutynacji, aglutynacji probow-
kowej, odczyn lateksowy, odczyn ELISA, odczyn
Western-blot), metody biologii molekularnej (PCR,
rep-PCR). Przeciwciata anty-F. tularensis klasy IgM,
IgG pojawiajg si¢ w surowicy krwi chorego po oko-
fo 2 tygodniach od pojawienia si¢ objawoéw klinicz-
nych (2,9). Tularemia w wickszosci przypadkow jest
chorobg wyleczalng przy pomocy antybiotykoterapii.
Bakteria F. tularensis wrazliwa jest na aminogliko-
zydy, fluorochinolony i tetracykliny (17). Wykazano,
ze antybiotyki z tych grup sa skutecznymi srodkami
przeciwdrobnoustrojowymi w leczeniu, niezaleznie
od objawow klinicznych (15). W praktyce aminogliko-
zydy (gentamycyna i streptomycyna) pozostaja nadal
ztotym standardem w przypadku ci¢zkich zakazen,
a fluorochinolony i doxycyklina w przypadku zakazen
o tagodnym przebiegu (4,18). Zachorowania na tula-
remi¢ podlegaja obowigzkowi zgloszenia i rejestracji,
zgodnie z Ustawg z dnia 5 grudnia 2008 r. o zapobie-
ganiu i zwalczaniu chorob zakaznych u ludzi (Dz. U.
2008 Nr 234, poz. 1570), oraz obowigzkowej hospita-
lizacji chorych (18). Leczenie jest zwykle dtugie, wy-
maga 10-21-dniowej kuracji. Chorzy nie wymagaja
izolacji, gdyz choroba nie przenosi si¢ z cztowieka na
cztowieka. Wigkszo$¢ pacjentdw zostaje w pelni wy-
leczona. Nieleczona tularemia wigze si¢ ze $miertel-
noscig rzedu 5-15%, natomiast leczona 1-3% (2,19).
Czynnikami pogarszajacymi rokowanie sg: uszkodze-
nie nerek, powazne choroby wspdtistniejace oraz poz-
ne rozpoznanie choroby. Nie ma szczegdlnych zalecen
odno$nie do postepowania po zakonczeniu leczenia
(9,19).

MATERIAL I METODY

Przeanalizowano raporty Powiatowej Inspekcji Sa-
nitarnej w Hajnéwce o zachorowaniach na tularemig
w latach 2014-2022. Panstwowa Powiatowa Inspekcja
Sanitarna w Hajnéwce dysponuje zgloszeniami o za-
chorowaniach na choroby zakazne oséb mieszkajg-
cych na terenie powiatu hajnowskiego przestanymi
przez podmioty lecznicze.
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2022. Data on the number of cases in particular years
and the place of residence of the patients presented in
Table 1.

CASE PRESENTATION

Case 1. A 55-year-old female with no history
of chronic diseases was admitted to the Infectious
Diseases Department of the Independent Public
Health Care Center in Hajnéwka in October 2022 with
a suspicion of tularemia. The patient was stung by an
unknown insect in the middle of her right thigh in
August 2022. After a few days, a fever and a painful
enlargement of the right inguinal lymph nodes with
a local inflammation appeared. At the Surgical Clinic,
the lymph nodes were incised and drained and the
sample was sent for and a serological test for tularemia.
Upon admission to the ward, individual, moderately
painful, enlarged lymph nodes were palpable in the
right inguinal area. The agglutination reaction with
a suspension of F. tularensis bacilli was positive in
a serum sample at a 1:200 titer. The diagnosis of the
ulceroglandular form of tularemia was made. The
treatment with parenteral doxycycline was initiated.
The patient was discharged home on day 3 after the
clinical improvement, with the recommendation to
continue oral antibiotic therapy with doxycycline 100
mg twice daily orally for up to 14 days.

Case 2. A 74-year-old male with cardiologic
comorbidities (arterial hypertension, chronic heart
failure, status after implantation of an artificial cardiac
pacemaker) and a history of a cholecystectomy, was
admitted to the Department of the Laparoscopic and
Classical Surgery of Independent Public Health Care
Center in Hajndéwka in September 2022, due to a painful

Uzyskano zgod¢ Zespotu ds. Etyki Samodzielnego
Publicznego Zaktadu Opieki Zdrowotnej w Hajnowce
na przeprowadzenie badania retrospektywnego z wy-
korzystaniem danych z dokumentacji medycznej pa-
cjentéw. Przeanalizowano dokumentacje pacjentéw
z powiatu hajnowskiego z rozpoznaniem tularemii
hospitalizowanych w okresie pazdziernik — listopad
2022 roku w Samodzielnym Publicznym Zaktadzie
Opieki Zdrowotnej w Hajnowce.

WYNIKI

Dane epidemiologiczne

Wsréd mieszkancow powiatu hajnowskiego w la-
tach 2014-2022 wystgpito tacznie 10 przypadkoéw
tularemii. Dane dotyczace liczby przypadkow w po-
szczegblnych latach oraz miejsce zamieszkania osob
chorych przedstawiono w Tabeli 1.

OPISY PRZYPADKOW

Przypadek 1. 55-letnia kobieta, bez wywiadu cho-
rob przewlektych, zostata przyjeta do Oddziatu Ob-
serwacyjno-Zakaznego Samodzielnego Publicznego
Zaktadu Opieki Zdrowotnej w Hajndwce w pazdzier-
niku 2022 roku z podejrzeniem tularemii. Pacjentka
zostata ukluta przez nieznanego owada w potowie
prawego uda w sierpniu 2022 roku. Po kilku dniach
pojawita si¢ gorgczka oraz bolesne powigkszenie we-
ztow pachwinowych po stronie prawej, z miejscowym
odczynem zapalnym. W Poradni Chirurgicznej wezty
chlonne zostaly nacigte i zdrenowane, zlecone zosta-
fo badanie serologiczne w kierunku tularemii. Przy
przyjeciu do oddzialu w prawej okolicy pachwinowe;j
macalne, powickszone, pojedyncze wezly chlonne,

Table 1. The incidence of tularemia in Hajnowka County in 2014-2022
Tabela 1. Zapadalno$¢ na tularemi¢ na terenie powiatu hajnowskiego w latach 2014-2022

Number of cases (incidence per 100,000 inhabitants)
Year Poland P(.)dlaskie. Hajnowka County Narewka Commune
Voivodeship
2014 11 (0.029) 2 (0.17) 1(2.25) 1 (26.3)
2015 9 (0.023) 3(0.25) 3 (6.67) 1 (26.3)
2016 18 (0.047) 5(0.42) 2 (4.53) 0 (0.0
2017 30 (0.078) 5(0.42) 1(2.29) 1 (27.0)
2018 16 (0.042) 4 (0.34) 1(2.34) 0 (0.0
2019 21 (0.055) 0 (0.0 0 (0.0) 0 (0.0
2020 5(0.013) 2 (0.17) 0(0.0) 0 (0.0
2021 43 (0.110) 9 (0.77) 0 (0.0 0(0.0)
2022 35 (0.090) 6 (0.52) 3 (7.61) 3 (93.6)
Average per year 21 (0.057) 4(0.34) 1.2 (2.85) 0.7 (19.2)

Source: Bulletins “Infectious diseases and poisonings in Poland” 2014-2022 (12), data from the PSSE register in Hajnowka

and population data according to the Central Statistical Office
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ulcer in the right groin accompanied by general
symptoms: fever up to 40°C, tachycardia, general
weakness and chills. The patient had been scratched at
the right medial ankle by a hare in the forest a month
earlier, and due to the itching he had been scratching
the site later. Initially, he was treated as an outpatient
with the oral clindamycin. Ultrasound examination
revealed the presence of an enlarged lymph node with
features of disintegration. The abscess was incised and
drained and material was collected for bacteriological
and serological examinations toward tularemia. The
patient was hospitalized and treatment with amoxicillin
with clavulanic acid at a dose of 1.2 g intravenously was
initiated. Then the patient was discharged home in a good
general condition with the diagnosis of lymphadenitis
on the 4th day of hospital stay. The continued antibiotic
therapy with amoxicillin with clavulanic acid at a dose
of 875 mg + 125 mg orally twice daily for 7 days was
recommended. After the discharge, a positive result
of a serum agglutination test with F. tularensis bacilli
at a titer of 1:200 was obtained. The patient was
diagnosed with tularemia in the ulceroglandular form
and referred to the Infectious Diseases Department for
further treatment, which included antibiotic therapy
with doxycycline at a dose of 100 mg twice daily orally.
On the third day of hospitalization, the patient was
discharged home with a recommendation to continue
treatment for up to 14 days.

Case 3. A 66-year-old female with a history of
hypertension, type 2 diabetes and dyslipidemia was
admitted to the Infectious Diseases Department
of the Independent Public Health Care Center in
Hajnéwka in November 2022 for the diagnosis of the
enlargement of the left inguinal lymph nodes, which
had persisted for about a month. She reported she had
been bitten by an unknown insect in the lower part of
the left leg with an itching and burning sensation in
August 2022. Then, for 3 days, her general condition
worsened, accompanied by a fever up to 40°C and
flu-like symptoms: generalized musculoskeletal
pain, chills, general malaise and weakness. She was
then treated on an outpatient basis with amoxicillin
with clavulanic acid without improvement and with
increasing discomfort in the left groin. On the physical
examination, there was a palpable, painful lymph node
in the left inguinal area. An ultrasound examination
of this lesion revealed an enlarged lymph node with
features of disintegration. Blood was collected for
serological tests. And the empirical treatment with
doxycycline orally at a dose of 100 mg twice daily
was initiated. F. tularensis agglutination test was
positive with a titer 1:200. The diagnosis of tuleremia
in ulceroglandular form was established and the
antibiotic therapy was continued. The patient was
discharged home on the 8th day of hospitalization in
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$rednio bolesne. W badaniach serologicznych odczyn
aglutynacji z zawiesing pateczek F. tularensis dodatni
w mianie 1:200. Postawione zostato rozpoznanie tula-
remii, posta¢ kliniczna wrzodziejaco-weztowa. W le-
czeniu zastosowano antybiotykoterapi¢ doxycykling
pozajelitowo. W stanie ogdlnej poprawy pacjentka
zostata w 3. dobie wypisana do domu z zaleceniem
kontynuacji antybiotykoterapii doustnie doxycykling
w dawce 2 x 100 mg do 14 dni.

Przypadek 2. 74-letni m¢zczyzna, obcigzony kar-
diologicznie — nadci$nienie tetnicze, niewydolnos¢
serca, w wywiadzie stan po wszczepieniu rozrusznika
serca i cholecystektomii. We wrze$niu 2022 roku zo-
stat przyjety do Oddziatu Chirurgii Laparoskopowej
i Klasycznej SP ZOZ w Hajnéwce z powodu bolesnego
wrzodu w prawej pachwinie z towarzyszacymi obja-
wami ogolnymi: goragczka do 40°C, tachykardia, ogol-
nym ostabieniem, dreszczami. Chory przed miesigcem
zostat podrapany w okolicy prawej kostki przysrod-
kowej przez zajaca w lesie, z uwagi na odczuwany
swiad miejsce rozdrapywatl. Poczatkowo byt leczony
ambulatoryjnie klindamycyng doustnie. Badanie usg
wykazato obecnos¢ powickszonego wezta chlonnego
z rozpadem. Ropien nacieto, pobrano materiat do ba-
dan bakteriologicznych i serologicznych w kierunku
tularemii, a nastepnie zdrenowano. W szpitalu wia-
czono leczenie amoksycyling z kwasem klawulano-
wym w dawce 1,2 g dozylnie. Pacjenta z rozpozna-
niem zapalenia weztow chlonnych w stanie ogdlnym
dobrym wypisano w 4. dobie hospitalizacji do domu
z zaleceniem kontynuacji antybiotykoterapii doustnie:
amoksycylina z kwasem klawulanowym w dawce 2x
875 mg + 125 mg przez 7 dni. W badaniach serolo-
gicznych uzyskano dodatni wynik testu aglutynacji
z pateczkami F. tularensis w mianie 1:200. Mg¢zczy-
zna z rozpoznaniem tularemii, posta¢ wrzodziejaco
-weztowa, zostat skierowany do Oddziatu Obserwa-
cyjno-Zakaznego celem dalszego leczenia. W leczeniu
zastosowano antybiotykoterapie doxycykling w dawce
2 x 100 mg doustnie. W 3. dobie hospitalizacji pacjen-
ta wypisano do domu z zaleceniem dalszego leczenia
ambulatoryjnie do 14 dni.

Przypadek 3. 66-letnia kobieta obcigzona nadci-
$nieniem tetniczym, cukrzycg t. 2, dyslipidemiag zo-
stala przyjeta do Oddziatu Obserwacyjno-Zakaznego
SP ZOZ w Hajnéwce w listopadzie 2022 roku celem
diagnostyki powickszonych weztow chtonnych pa-
chwinowych lewostronnych, od okoto miesigca. W wy-
wiadzie podawata ukgszenie przez nieznanego owada
w sierpniu 2022 roku w dolnej czgsci lewego podu-
dzia z uczuciem $wiadu i pieczenia. Wowczas, przez
3 dni gorszemu samopoczuciu towarzyszyla goraczka
do 40°C oraz objawy grypopodobne: uogoélnione bole
migsniowo-kostne, dreszcze, ogdlnie rozbicie i osta-
bienie — leczona byla wowczas ambulatoryjnie amo-
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an improved condition with the recommendation to
continue antibiotic treatment for up to 14 days.

Table 2 summarizes key information about patients
treated for tularemia in 2022.

DISCUSSION

Tularemia remains difficult to diagnose as non-
specific clinical symptoms may easily be attributed to
other, more common diseases. The cases described here
and the data presented in Table 1 indicate the endemic
occurrence of tularemia in the Hajnéwka County,
where the incidence was 7.69 per 100,000 inhabitants
in 2022. In the same year, the overall incidence in
Poland was less than 1 case per 1 million, while in
Narewka Commune, where all the described patients
came from — 93.6 cases per 100,000 inhabitants, which
indicates a very high local exposure to F. tularensis
infections. In one autumn period of 2022, tularemia
was diagnosed in 3 unrelated persons with different
places of residence within Narewka Commune of
Hajnoéwka County. In all the cases, exposure to the
pathogen and infection with F. tularensis occurred in
August at the place of residence. These epidemiological
data indicate that the Narewka Commune is an area of
a local tularemia endemics. Data from the literature
also indicate a long-term persistence of high incidence
rates in the relatively limited endemic areas, with

ksycyling z kwasem klawulanowym — bez poprawy.
W migdzyczasie pojawil si¢ dyskomfort w lewej pa-
chwinie. W badaniu przedmiotowym w lewej okolicy
pachwinowej macalny wezet chtonny z towarzyszaca
bolesnoscig. W usg tej zmiany stwierdzono powigkszo-
ny wezet chtonny z rozpadem. Pobrany zostat materiat
do badan immunologicznych. W leczeniu zastosowano
empirycznie doxycykling doustnie w dawce 2 x 100
mg. Miano aglutynacji F. tularensis 1:200. Ustalono
rozpoznanie tuleremii, posta¢ wrzodziejaco-weztowa.
Kontynuowano zlecong antybiotykoterapi¢. Pacjentke
w 8. dobie hospitalizacji wypisano do domu w stanie
poprawy klinicznej z zaleceniem kontynuacji leczenia
farmakologicznego do 14 dni.

W tabeli 2 zawarto podsumowanie kluczowych in-
formacji o pacjentach leczonych z powodu tularemii
w2022 1.

DYSKUSJA

Tularemia pozostaje choroba trudng do rozpoznania.
Nieswoiste objawy kliniczne z tatwos$cig moga zostac
przypisane innym, czesciej wystepujacym schorze-
niom. Opisane przypadki oraz dane zestawione w Tab.
1 wskazujg na endemiczne wystgpowanie tularemii
w powiecie hajnowskim, w ktorym w 2022 r. zapadal-
nos¢ na 100 tys. mieszkancéw wynosita 7,7. W tym sa-
mym roku zapadalno$¢ w Polsce wynosita niespeina 1

Table 2. Summary of data for patients diagnosed with tularemia in 2022.
Tabela 2. Podsumowanie danych pacjentdow z rozpoznaniem tularemii w 2022 r.

Case 1 Case 2 Case 3
Age 55 lat 74 lata 66 lat
Sex female male female
Month of disease onset August August August

Probable site of exposure

Narewka Commune

Narewka Commune

Narewka Commune

Clinical form ulceroglandular ulceroglandular ulceroglandular
Time f“’fn exposure o 2 months 1 month 3 months
hospitalization
painful ulcer in the right flu-like symptoms, itching
Anamnesis fever, pain in the right groin groin accompanied by and burning at the site of
itching the bite
Physical examination right inguinal acute lymphadenitis with painful left inguinal
lymphadenopathy general symptoms lymphadenopathy

Method of confirming the serological test serological test serological test
etiology titer 1:200 titer 1:200 titer 1:200
clindamycin;
amoxicillin with clavulanic
doxycycline acid 2 x 875 mg + 125 mg doxycycline

Pharmacological treatment

2 x 100 mg / 14 days

for 7 days;
doxycycline
2 x 100 mg for 14 days

2 x 100 mg forl4 days

Surgical treatment

surgical incision and
drainage

surgical incision and
drainage

not performed
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periodic fluctuations in the number of cases depending
on the ecological factors, such as the numbers of hosts
and vectors (13-15).

The seasonal distribution of cases was generally
consistent with the seasonality of the tick activity and
an outdoor human activity. Two of the three patients
reported being bitten by a tick or small insect in the
summer, and the third most likely had a contact with
an infected forest hare. In each of the patients, the
disease manifested itself as a local enlargement of the
lymph nodes responsible for the drainage from the site
of pathogen entry. Material for diagnostic tests towards
F. tularensis infection was collected and a positive
serological test result was obtained in each patient.

The clinical course of ulceroglandular tularemia
was mild. The reports show that in all three patients
the clinical improvement occurred before the
administration of an effective antibiotic, in two patients
after surgical drainage of the nodes — the disease
was self-limiting. The rather mild clinical course of
tularemia is consistent with epidemiological data
indicating the presence of type B bacterial strains. The
localized and self-limiting course is also consistent
with case reports of ulceroglandular tularemia after
tick bites from other countries, also from the area
where F. tularensis type A occurs (6,16). In these
cases, the disease was curable and did not leave any
sequelae or deficits. Serological data from Georgia,
where the presence of specific antibodies was found
in approximately 5% of the healthy population of
endemic areas, suggests a many-fold underestimation
of the actual incidence of tularemia (14). Similar data
are not available in Poland, but due to low awareness of
the disease and its transmission routes, as well as low
availability of specific diagnostics, the actual incidence
is also likely to be significantly underestimated. In
Poland, a few cases of tularemia are registered every
year, most of them in the endemic areas.

In Turkey, a retrospective study assessed the
clinical and laboratory results of 16 patients with
tularemia from 2011 to 2021 — 62.5% of whom were
women. It was shown that approximately 90% of
cases of the disease occurred in rural areas, and
possible risk factors included living in rural areas
and engaging in agriculture. The source of infection
was water, and the disease most often presented as
a cervical lymphadenopathy. It was observed that the
delayed diagnosis lead to the suppuration of lymph
nodes; eventually, surgical drainage was performed
in 31% of patients (17). The rate of use of beta-lactam
antibiotics before the diagnosis of tularemia was 74%,
and the average time to establish a correct diagnosis
was over 31 days (17), which is similar to the cases
of patients from the Hajnowka County described here.
Taking tularemia into account is therefore necessary
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przypadek na 1 mln os6b, a w gminie Narewka, z ktorej
pochodzili wszyscy opisani chorzy — 93,6 przypadkow
na 100 tys. mieszkancow, co $wiadczy o bardzo duzym
lokalnym narazeniu na zakazenia F. tularensis. W jed-
nym okresie jesiennym 2022 roku zdiagnozowano tu-
laremi¢ u trzech niespokrewnionych os6b w roznych
miejscach zamieszkania w gminie Narewka powiatu
hajnowskiego. We wszystkich przypadkach do eks-
pozycji na patogen i zakazenia F. tularensis doszto
w sierpniu w miejscu zamieszkania. Dane epidemio-
logiczne wskazuja, ze gmina Narewka to obszar lokal-
nej endemii tularemii. Dane z pi$miennictwa rowniez
wskazujg na wieloletnie utrzymywanie si¢ wysokiej
zapadalnosci na stosunkowo ograniczonych terenach
endemicznych, z okresowymi wahaniami liczby przy-
padkow zaleznymi od czynnikéw ekologicznych, jak
liczebnos¢ zywicieli 1 wektorow (13-15).

Sezonowy rozktad przypadkow byt zasadniczo
zgodny z sezonowoscig aktywnosci kleszczy i1 aktyw-
nosci cztowieka na $wiezym powietrzu. Dwie z trzech
0soOb chorych podawaly w wywiadzie ukaszenie przez
kleszcza badz matego owada w okresie letnim, trze-
cia osoba miata kontakt najprawdopodobniej z zaka-
zonym zajacem lesnym. U kazdej z trzech osob cho-
roba objawiata si¢ lokalnym powigkszeniem weztow
chtonnych, odpowiadajacych za sptyw chlonki z miej-
sca wnikniecia patogenu. U kazdego chorego pobra-
no materiat do badan diagnostycznych w kierunku F.
tularensis 1 uzyskano dodatni wynik badania serolo-
gicznego.

Przebieg kliniczny tularemii w postaci wrzodzie-
jaco-weztowej byt tagodny. Z opisow wynika, ze
u wszystkich 3 pacjentéw poprawa kliniczna nastapita
juz przed podaniem skutecznego antybiotyku, u dwoch
po chirurgicznym drenazu weztow — choroba miala
przebieg samoograniczajacy. Dos¢ tagodny przebieg
kliniczny tularemii jest zbiezny z danymi epidemio-
logicznymi wskazujacymi na szczepy bakterii typu B.
Zlokalizowany i samoograniczajacy przebieg jest tez
zgodny z opisami przypadkow tularemii wrzodzieja-
co-weztowej po uktuciu przez kleszcza pochodzacymi
z innych krajow, takze z obszaru wystgpowania F. fu-
larensis typu A (6,16). Choroba w tych przypadkach
byta wyleczalna, nie pozostawila nastgpstw i deficy-
tow. Dane serologiczne z Gruzji, gdzie obecnos¢ swo-
istych przeciwciat stwierdzono u okoto 5% zdrowej
populacji terendw endemicznych, sugerujg wielokrot-
ne niedoszacowanie zapadalnosci na tularemie (14).
W Polsce podobne dane nie sg dost¢pne, jednak wobec
malej Swiadomosci wystepowania choroby i drog jej
transmisji oraz matej dostepnosci swoistej diagnosty-
ki rowniez prawdopodobne jest znaczne zanizenie rze-
czywistej zapadalnosci. W Polsce corocznie rejestruje
si¢ nieliczne przypadki tularemii, gldéwnie w rejonach
endemicznych.
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in the differential diagnosis and empirical treatment in
the endemic areas with an increased tick activity.

There is no vaccine or chemoprophylaxis against
tularemia. After visiting endemic forest areas one
should check the skin for the presence of ticks, and if
flu-like symptoms accompanied by lymphadenopathy
appear, to contact ones general practitioner.

CONCLUSIONS

Tularemia is a difficult-to-diagnose disease that
remains underdiagnosed in most of the endemic
areas. We describe the endemic occurrence of cases of
tularemia in the Hajnowka County, with a particularly
high incidence in the Narewka Commune. Due to the
relatively mild and non-specific course, the presence
of additional, undiagnosed cases cannot be ruled out.
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ABSTRACT

BACKGROUND. Medical treatment of pediatric empyema consists of appropriate antibiotics, chest tube
insertion, and intrapleural fibrinolytic drugs to facilitate pleural drainage. There is a lack of consensus about
the drug of choice for fibrinolytic therapy, so this study was designed to evaluate the safety and efficacy of
intrapleural alteplase in pediatric empyema.

METHODS. The medical records of all children with empyema treated with intrapleural alteplase at a university
hospital between January 2016 and December 2020 were retrospectively reviewed. Efficacy outcomes were
assessed by chest tube output before and after the first dose of alteplase, pleural fluid volume before and after
therapy, a need for surgical intervention, and length of hospital stay. Safety was assessed by the frequency and
severity of side effects.

RESULTS. 40 children aged 2 months to 9 years hospitalized with empyema received intrapleural alteplase.
Thirty patients (75%) experienced full recovery after three doses of intrapleural alteplase. The median length
of hospital stay was 16 days. Chest tube output increased significantly after the first dose of alteplase. Pleural
fluid volume decreased significantly after treatment. The most common side effect was pain (30%). Two patients
experienced severe complications: 1 had a pulmonary hemorrhage and the other experienced a bronchopleural
fistula. These patients recovered fully spontaneously.

CONCLUSION. According to our results, the administration of intrapleural alteplase was safe and effective in
facilitating pleural drainage in pediatric patients with empyema. However, further clinical trials will be needed
to determine the optimal dose, frequency, and duration of intrapleural alteplase treatment.

Keywords: pediatric pneumonia, empyema, pleural effusion, alteplase

INTRODUCTION

Pneumonia is one of the most important causes
of morbidity in children in developed countries and
also one of the most common causes of mortality
and morbidity in children in developing countries (1).
This disease is the leading cause of hospitalization of
children, andits costs are higherthanany other diagnosis
(2, 3). Despite antibiotic therapy for pneumonia, 2 to
12 percent of children and 28 percent of hospitalized
children with pneumonia develop complications

such as empyema and parapneumonic effusion
(1, 4). Parapneumonic effusion is the accumulation
of exudative fluid in the pleural space secondary to
pneumonia (5). Over time, the bacteria infiltrate
in the pleural fluid, resulting in a complicated
parapneumonic effusion or empyema, which is
defined as the presence of purulent fluid in the pleural
cavity (4, 6). Clinical management of empyema is
complex, and its duration is often prolonged (7). The
most common signs and symptoms are persistent
fever, lethargy, loss of appetite, cough, chest pain, and
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shortness of breath (4). On the other hand, delayed
treatment and inadequate drainage of pleural space
can lead to progressive sepsis, shock, increased
morbidity, and mortality (8). The goal of treatment is
to reduce fever, facilitate pleural drainage, and ensure
full lung expansion and return to normal function (9).
Treatment of empyema in pediatric patients consists
of appropriate antibiotics and drainage of the pleural
space. In addition, video-assisted thoracoscopic
surgery (VATS) or intrapleural fibrinolytic therapy are
the other essential treatments for this disease (10, 11).
Clinical trials have shown that VATS and fibrinolytic
treatment are equally effective in treating pediatric
empyema and have similar outcomes, such as length
of hospital stay and treatment failure index (defined
as persistent fever > 38.0°C, 4 d after intervention)
(7, 9, 11, 12). However, the only difference between
these two types of treatment is the higher cost of
VATS (7, 9, 11). According to the recommendation
of the American Pediatric Association, intrapleural
fibrinolysis is preferred for the initial treatment of
children with empyema, followed by VATS if the
initial treatment fails (13). Fibrinolytic drugs used to
treat empyema include urokinase, streptokinase, and
alteplase. The use of streptokinase is limited due to its
low efficacy and the development of allergic reactions
(14). On the other hand, due to the possible problems
of viral infection with urokinase, the use of alteplase
as a fibrinolytic drug has been of interest to the
researchers (15). Alteplase has beneficial properties
as a fibrinolytic agent, including hybrid binding
and fibrin affinity, short half-life and high fibrin
specificity (the enzyme is active only in the presence
of fibrin) (15). Therefore, its good efficacy and low
side effects have made it popular as a fibrinolytic drug
in the treatment of empyema (15, 16). No study has
been performed to evaluate the efficacy of fibrinolytic
therapy for pediatric empyema in Iran, so this study
was conducted to evaluate the efficacy and safety
of intrapleural alteplase administration in children
hospitalized with the diagnosis of empyema in Imam
Hossein Children’s Hospital.

MATERIALS AND METHODS

In this retrospective cross-sectional —study
conducted at Imam Hossein Children’s Hospital of
Isfahan University of Medical Sciences, the medical
records of all children hospitalized between January 1,
2016, and December 31, 2020 were reviewed. Patients
who had a diagnosis documented in the medical record
of empyema secondary to pneumonia treated with
intrapleural alteplase were included.

The diagnosis of empyema was based on a pus
discharge from the pleural space, positive smear or
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culture of the pleural fluid, or presence of loculation
on pleural ultrasound. Patients with incomplete files or
non-bacterial pulmonary effusions (due to malignancy
or trauma) were excluded from the study. All patients
received intrapleural alteplase via chest tube at a dose
of 0.1 mg/kg/dose (maximum 4 mg) diluted in 10-
20 ml normal saline every 24 hours for three days.
Demographic and clinical data including age, sex,
length of hospital stay, chest tube output before and
after the first dose of alteplase, outcome (death, need
for surgery or complete recovery), pleural fluid culture,
and complications were used to evaluate differences
between patients who responded to fibrinolytic therapy
and those who did not respond.

Descriptive statistical methods such as mean,
standard deviation, frequency, and frequency
percentage were used to analyze the data. Also, Mann-
Whitney tests (due to the abnormality of age variable
data) and paired sample t-test were used to measure the
relationship between the variables. Statistical analyses
were conducted with SPSS v 23.0 (SPSS Inc, Chicago,
IL). P-value < 0.05 was used as the significance
threshold.

RESULTS

In this study, the records of 40 patients with
empyema were evaluated, of which 60% (24) were
boys, and 40% (16) were girls. The mean duration of
hospital stay in patients was 16.5 days, ranging from 3
days to 44 day’s (Table 1).

The study results showed that 75% of children
hospitalized with empyema experienced full recovery
without any serious side effects after administering
intrapleural alteplase with a dose of 0.1 ml/kg every
24 hours for three days.

Ten patients (25%) required surgery for pleural
drainage after fibrinolytic therapy: 8 underwent open
thoracotomy, and two underwent VATS. None of them
had any problems during the surgery.

Sixteen children (40%) showed an adverse event
after alteplase administration. The most common
complication was pain (n = 12; 30%). Two patients
experienced bleeding: 1 had a pulmonary hemorrhage,
and 1 had small bleeding at the chest tube insertion site.
These patients recovered fully spontaneously. A 1-year-
old female patient experienced a bronchopleural fistula
that was resolved spontaneously after one week.

DISCUSSION

Due to the high efficacy and low side effects
of alteplase in treating pediatric empyema, most
guidelines recommend alteplase as an option for the
treatment of complicated pediatric empyema.
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Table 1. Distribution of patient characteristics

Variable Component Value p-value
boys 24
Gender (person) - -
girls 16
L boys 7
Pleural cultures (positive) - -
girls 2
Streptococcus pneumoniae 4
) . Staphylococcus aureus 3
Microorganisms cultured - -
Acinetobacter 1
Pseudomonas 1
boys 3.60 (2.66)
Age, mean (SD) - 0.76
girls 3.47 (2.81)
) before 303.4 (160.59)
pleural fluid volume (ml) mean (SD) 0.0001
after 53.72 (30.74)
before 12.7 (4.5)
the chest tube output (ml/hr) mean (SD) 0.01
after the first dose 28.5 (8.6)
Fever (C) before alteplase mean(SD) 38.1 (0.7)
Hospital stay in days, (range) 16.5 (3-44)

SD - standard deviation

In our study, 75% of children hospitalized with
empyema experienced full recovery without any
serious side effects after administering intrapleural
alteplase. This result is similar to other studies. In the
study of Aleman et al., the success rate was 85% (17),
in the Ben-or et al. study, it was 78% (14), and in the
study of Thommi et al. 85% (15).

Pediatric dosing regimens of intrapleural alteplase
are varied in the literature. These regimens administer
2 to 5 mg/dose alteplase diluted in 20 to 250 mL of
normal saline given every 8§ to 24 hours. The current
study protocol is similar to Islam et al. and Wells et
al’s study (13, 18).

In literature, the most common outcomes used to
evaluate alteplase efficacy were the length of hospital
stay, chest tube output, pleural fluid volume in
ultrasound study, and need for surgical intervention.
In the current study, the median length of patients’
hospital stay was 16.5 days which is comparable with
the results of other studies (17, 19, 20). The chest tube
output increased significantly after administering the
first dose of alteplase (p<0.01). Other studies have
noted significant chest tube output after alteplase
administration.

In this study, pain due to chest tube insertion was
the most common adverse event. According to our
results, administration of intrapleural alteplase was
safe and no allergic reactions were reported. Except
for one case of pulmonary hemorrhage and one
bronchopulmonary fistula spontaneously recovered,
no serious complications were reported. A systematic
review showed that the use of an intrapleural

fibrinolytic drug in children was safe in seven studies,
and none of the pediatric studies reported serious side
effects (21).

In two other studies, Thommi et al. (8), and Ben-Or
S et al. (14), only 2 (6.25%) patients had a pulmonary
hemorrhage. But, in the study of Aleman et al.,
a significant number of patients treated with alteplase
experienced pulmonary hemorrhage, and fibrinolytic
therapy was stopped.

In our study, ten patients (25%) required surgery for
pleural drainage after fibrinolytic therapy: 8 underwent
open thoracotomy, and 2 underwent VATS. In the
study of Peter et al., after fibrinolysis three patients
required surgery, none of whom had any problems
during the surgery (7). In another study by Taylor et
al., 25% of patients (18/72) required surgery for pleural
drainage: 12 underwent VATS, and 6 underwent open
thoracotomy (23).

According to our results, pleural fluid volume
decreases significantly after three doses of alteplase.
In 75% of patients, residual pleural fluid volume was
less than 10 ml. According to the study of Thommi et
al., residual pleural fluid is as common as postoperative
changes, but they resolve within six to eight weeks and
should not be considered as alteplase insufficiency (8).

A study by Aleman et al. showed that the volume
of pleural fluid emptied by alteplase was significantly
higher than the volume of pleural fluid emptied by
urokinase (17). Also, a study by Hanson et al. showed
that patients treated with intrapleural alteplase
significantly reduced pleural fluid volume more
than normal saline (18). Baram et al. in their study
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showed that intrapleural thrombolytics in complicated
pediatric thoracic empyema leads to brilliant outcome
and should be encouraged, particularly in countries
with inadequate resources (24).

CONCLUSION

In this study, we found that intrapleural fibrinolytic
therapy was effective and safe in children with
empyema. However, further clinical trials will be
needed to determine the optimal dose, frequency, and
duration of intrapleural alteplase treatment.
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ABSTRACT

In this article, we describe the case of a 70-year-old man whose diagnosis of a brain meningioma was hindered
by a SARS-CoV-2 infection. The patient, who had been vaccinated twice with the AstraZeneca COVID-19
vaccine, was admitted to Temporary Hospital No. 2, University Hospital (Biatystok, Poland) with a positive PCR
test result for SARS-CoV-2. The patient’s general condition was good, but he reported a significant reduction in
visual acuity in his left eye and headaches. A series of ophthalmological examinations were conducted, but they
did not clarify the cause of the significant decrease in visual acuity. During hospitalization, an abnormal light
reaction of the left pupil was observed, which led to the expansion of diagnostics to include imaging studies
(CT and MRI). Computed tomography and magnetic resonance imaging revealed extensive isointense areas
in the anterior cranial fossa, suggesting the presence of a meningioma. The final diagnosis and clarification of
the cause of the visual impairment in the left eye resulted in the patient being transferred to the neurosurgery
department for surgical treatment. COVID-19 diagnosis may mask the correct interpretation of other disease
symptoms. Accidentally detected asymptomatic SARS-CoV-2 infection accelerated proper ophthalmic and
neurology diagnosis.

Keywords: COVID-19, meningioma, decreased visual acuity, COVID-19 vaccination, headache
STRESZCZENIE

W niniejszym artykule opisujemy przypadek 70-letniego mezczyzny, u ktorego zdiagnozowanie oponiaka
moézgu byto utrudnione przez zakazenie SARS-CoV-2. Pacjent, zaszczepiony przeciwko COVID-19 dwukrotnie
preparatem AstraZeneca, zostat przyjety do Szpitala Tymczasowego nr 2, Uniwersyteckiego Szpitala Klinicz-
nego w Bialymstoku, z pozytywnym wynikiem testu PCR na obecnos¢ wirusa SARS-CoV-2. Stan og6lny pa-
cjenta byl dobry, ale zglaszat znaczna redukcje ostrosci widzenia w lewym oku oraz bole glowy. Wykonano sze-
reg badan okulistycznych, ktore nie wyjasnily przyczyny tak znacznego obnizenia ostrosci widzenia. W trakcie
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hospitalizacji zaobserwowano nieprawidtowg reakcje zrenicy na $wiatlo oka lewego, co spowodowato posze-
rzenie diagnostyki o badania obrazowe (TK i MRI). Tomografia komputerowa oraz rezonans magnetyczny
ujawnily rozlegte izointensywne obszary w przednim dole czaszki, sugerujace obecnos¢ oponiaka. Postawianie
ostatecznej diagnozy i wyjasnienie przyczyny pogorszenia widzenia okiem lewym skutkowato przeniesieniem
na oddziat neurochirurgii w celu przeprowadzenia leczenia operacyjnego. Przypadkowo wykryta bezobjawowa
infekcja SARS-CoV-2 przyspieszyta diagnostyke okulistyczno-neurologiczng, jednakze diagnoza COVID-19
moze maskowaé prawidtows interpretacj¢ innych objawoéw choroby.

Stowa kluczowe: COVID-19, oponiak, obnizona ostros¢ wzroku, szczepienie przeciw COVID-19, bol glowy

INTRODUCTION

In December 2019 in Wuhan, China, the first case
of a respiratory tract infection caused by severe acute
respiratory syndrome coronavirus type 2 (SARS-CoV-2)
was identified. Initially, in China, 12 of 38 patients
presented with typical flu-like symptoms associated with
coronavirus disease 2019 (COVID-19) and conjunctivitis
with conjunctival hyperaemia, swelling, and lacrimation
(1). Most patients had severe systemic symptoms and
pneumonia. Thereafter, other ophthalmic symptoms
were observed in cases of COVID-19, including during
convalescence. Ophthalmic symptoms associated with
COVID-19 include sudden vision loss, decreased visual
acuity (VA) due to blockage of the central retinal artery,
optic neuritis, endophthalmitis, and maculopathy (1-3).
Furthermore, blood clots in the central retinal vein as
well as vascular anomalies leading to impaired retinal
perfusion were observed (4-6). Neurological deficits
and palsies associated with cranial nerves II, I1I, and
IV were observed, resulting in decreased VA, double
vision, squinting, and drooping of the upper eyelid (1-3).

To the best of our knowledge, there are not
many reported cases of coexisting meningioma and
COVID-19 infection. COVID-19 has been rare among
patients hospitalized for neurosurgical reasons (7).
This case is worth noting because the coexistence
of COVID-19 can increase the severity of illness
in patients with meningiomas, despite them being
relatively benign and slow-growing tumors.

Due to its impact on various systems and organs
of the human body, COVID-19 has been recognized
as a disease requiring an interdisciplinary approach.
Currently, most patients present with a mild or
moderate course of the disease, however, it should
be noted that some patients still experience a severe
course, that may even result in death.

CASE PRESENTATION

70-year-old man was admitted to Temporary
Hospital No. 2, University Hospital (Biatystok,
Poland) with a positive polymerase chain reaction test
result for SARS-CoV-2, due to unexplained headaches
accompanied by visual disturbances.

WSTEP

W grudniu 2019 roku w Wuhan, Chiny, zidenty-
fikowano pierwszy przypadek infekcji uktadu odde-
chowego wywotanej przez koronawirusa cigzkiego
ostrego zespotu oddechowego typu 2 (SARS-CoV-2).
Poczatkowo w Chinach, u 12 z 38 pacjentéw z ty-
powymi objawami grypopodobnymi zwigzanymi
z choroba koronawirusowg 2019 (COVID-19) stwier-
dzono zapalenie spojowek z przekrwieniem spojo-
wek, obrzgkiem i tzawieniem (1). Wickszos¢ pacjen-
tow miata cigzkie objawy ogolnoustrojowe i zapa-
lenie ptuc. Nastepnie zaobserwowano inne objawy
okulistyczne w przypadkach COVID-19, réwniez
w okresie rekonwalescencji. Objawy okulistyczne
zwigzane z COVID-19 obejmuja nagla utrate wzro-
ku, obnizong ostro$¢ wzroku (VA) spowodowang za-
blokowaniem centralnej tetnicy siatkowki, zapalenie
nerwu wzrokowego, zapalenie wnetrza gatki ocznej
oraz makulopati¢ (1-3). Ponadto, zaobserwowano
zakrzepy w zyle centralnej siatkowki oraz anomalie
naczyniowe prowadzace do uposledzenia perfuzji
siatkowki (4-6). Obserwowano takze deficyty neuro-
logiczne 1 porazenia zwigzane z nerwami czaszko-
wymi II, IIT i IV, co skutkowato obnizona ostroscia
wzroku, podwojnym widzeniem, zezem i opadaniem
gornej powieki (1-3).

Zgodnie z naszg najlepsza wiedza, niewiele jest
zgloszonych przypadkow wspotistnienia oponiaka
i infekcji COVID-19. COVID-19 wystepowat rzad-
ko wsrdd pacjentéw hospitalizowanych z powodoéw
neurochirurgicznych (7). Przedstawiany przypadek
zastuguje na odnotowanie, poniewaz wspolistnienie
COVID-19 moze wywola¢ cigzki przebieg choroby
u pacjentéw z oponiakami, mimo ze sg to stosunko-
wo tagodne i wolno rosnace guzy.

Ze wzgledu na wptyw na roézne uktady i narzady
ludzkiego ciala, COVID-19 zostal uznany za chorobe
wymagajaca podejscia interdyscyplinarnego. Obec-
nie, u wigkszos$ci pacjentow choroba ma tagodny lub
umiarkowany przebieg, jednakze niektorzy pacjenci
nadal do$wiadczaja cigzkiego przebiegu, ktory moze
prowadzi¢ do $mierci.
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Objawy okulistyczne u pacjenta z COVID-19

He was in good general condition but presented
with significantly reduced left-eye (VA = 0.005,
Snellen notification), while VA of right eye was 1.0.
The intraocular pressure was 13 and 15 mmHg in the
left and right eye respectively. The patient reported
having received the AstraZeneca COVID-19 vaccine
(second dose received 1 month before admission). VA
deterioration and generalised headaches had been
present for several weeks.

We suspected that the visual deterioration was
vascular in origin, i.e. an embolism of the central retinal
artery. However an ophthalmological examination
obtained from the patient revealed no disorders in the
anterior segments or fundus of both eyes. Both eyes
had clear cornea, anterior chambers without signs of
inflammation, clear lens. The optic nerve disc was pink
pale and flat without signs of edema. The following
examinations were conducted: B-type ultrasound
scanning (E-Z Scan™ 5500+ Series Ophthalmic
Ultrasound Scanner, Sonomed Inc.) of the left eye
(normal), and craniofacial computed tomography (CT)
scan (Aquilion ONE Genesis Edition, Canon Medical
Systems) (normal). During his hospitalisation, optical
coherence tomography (OCT; Spectralis OCT S2610;
CB, Heidelberg Engineering GmbH) (Figures 1-6) was
performed for a detailed assessment of the structure
of the retina. OCT angiography showed normal blood
flow in superficial and deep capillary retinal plexuses
and in choriocapillaris layer. A three-dimensional scan

OPIS PRZYPADKU

70-letni mezczyzna zostat przyjety do Szpita-
la Tymczasowego nr 2, Szpitala Uniwersyteckiego
w Biatymstoku z pozytywnym wynikiem testu PCR
na SARS-CoV-2, z powodu niewyjasnionych bolow
glowy towarzyszacych zaburzeniom widzenia.

Pacjent byt w dobrym stanie ogélnym, ale wyka-
zywal znaczgce pogorszenie ostro$ci wzroku w le-
wym oku (VA = 0,005 wg skali Snellena), podczas
gdy ostros¢ wzroku w prawym oku wynosita 1,0. Ci-
$nienie wewnatrzgatkowe wynosito odpowiednio 13
1 15 mmHg w lewym i prawym oku. Pacjent zglosit,
ze otrzymat szczepionke AstraZeneca przeciw CO-
VID-19 (druga dawka zostata podana miesigc przed
przyjeciem). Pogorszenie ostro§ci wzroku i ogdlne
bole glowy byty obecne od kilku tygodni.

Podejrzewali$my, ze pogorszenie widzenia miato
pochodzenie naczyniowe, tj. zator w centralnej tetnicy
siatkowki. Jednakze badanie okulistyczne przeprowa-
dzone u pacjenta nie wykazato zaburzen w przednich
odcinkach ani na dnie obu oczu. Rogéwki byty prze-
zroczyste, komory przednie bez oznak zapalenia oraz
przezierne soczewki. Tarcze nerwoéw wzrokowych
byty blado-r6zowe, ptaskie, bez oznak obrzgku. Prze-
prowadzono nastepujace badania: ultrasonografie typu
B (E-Z Scan™ 5500+ Series Ophthalmic Ultrasound
Scanner, Sonomed Inc.) lewego oka (wynik prawidto-
wy) oraz tomografie komputerowa (TK) twarzoczasz-
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Figure 1. Left-eye angio-OCT imaging revealed normal vessels in the superficial plexus, indicating no pathological changes
Rycina 1. Obraz angio-OCT lewego oka wykazat prawidtowe naczynia w splocie powierzchownym, co wskazuje na brak

zmian patologicznych
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Figure 2. Posterior vitreous detachment in the left eye is consistent with patient age
Rycina 2. Tylne odiaczenie ciata szklistego w lewym oku jest zgodne z wiekiem pacjenta
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Figure 3. Left-eye nerve fibres in the upper and lower quadrants showed normal thickness
Rycina 3. Widkna nerwowe lewego oka w gérnym i dolnym kwadrancie wykazaty prawidtowa grubosé
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Figure 4. OCT scans shows normal macular morphology and posterior vitreous detachment
Rycina 4. Skan OCT pokazuje prawidtowa morfologi¢ plamki oraz odiaczenie tylnej czesci ciala szklistego
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Figure 5. OCT scan of the left eye demonstrates normal central retinal thickness
Rycina 5. Skan OCT lewego oka wykazuje prawidtowg grubos¢ centralnej siatkowki
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Figure 6. Left-eye optic disc report revealed normal values
Rycina 6. Raport z badania tarczy nerwu wzrokowego lewego oka wykazal prawidtowa morfologi¢

of the optic nerve disc was also performed, and the ki (Aquilion ONE Genesis Edition, Canon Medical
thickness of the nerve fibre layer was examined. All  Systems) (wynik prawidtowy). Podczas hospitalizacji
test and examination results were normal. Physical wykonano optyczng koherentng tomografie¢ (OCT;
examination revealed an abnormal light reaction of the ~ Spectralis OCT S2610; CB, Heidelberg Engineering
pupil of the left eye: efferent pupillary defect. GmbH) (Ryc.1-6) w celu szczegdtowej oceny struktu-
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Subsequent CT with contrast and magnetic
resonance imaging scans revealed extensive isointense
regions in the anterior fossa of the skull, consistent with
a meningioma (Figure 7). The patient was transferred
to the neurosurgery department in order to receive
surgical treatment.

DISCUSSION

Herein, a patient presented with unilateral VA
deterioration and COVID-19, making the correct
diagnosis of intracranial meningioma challenging.

11169 L:584
pis: MR mozg i pien mozgu z kontrastem - SAG T2W

11169 L:584 A
bis: mozqg i pien mozgu z kontrastem - AX T1 SE=17fc+K
7

ry siatkowki. Angiografia OCT wykazata prawidlowy
przeptyw krwi w powierzchownych i giebokich splo-
tach kapilarnych siatkowki oraz w warstwie naczy-
ni6wkowej. Przeprowadzono takze tréjwymiarowe
skanowanie tarczy nerwu wzrokowego oraz zbadano
grubos¢ warstwy wiokien nerwowych. Wszystkie wy-
niki testow i badan byly prawidtowe. Badanie fizykal-
ne ujawnito nieprawidtowa reakcje zrenicy lewego oka
na $wiatto: defekt eferentny Zrenicy.

Kolejne skany TK z kontrastem i rezonansu ma-
gnetycznego wykazaly rozlegte obszary izointensyw-
ne w przednim dole czaszki, odpowiadajace obecnosci

11169 L:584 S
MR mozg i pien mozgu z kontrastem - COR T1 SE=17fc+K
5/1407

Tick: 2.0

Figure 7. Magnetic resonance imaging of the brain and brainstem with contrast shows a tumour of the anterior cranial fossa

with characteristics typical of a meningioma

Rycina 7. Obrazowanie rezonansu magnetycznego moézgu i pnia mozgu z kontrastem pokazuje guz przedniego dotu

czaszki o cechach typowych dla oponiaka
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We initially assumed that the reason for unilateral
VA deterioration was closure of the left central retinal
artery due to COVID-19.

However, the abnormal pupillary reaction of the left
eye prompted further imaging studies, which revealed
a tumour in the anterior fossa of the skull. His clinical
presentation, laboratory tests, and physical examination
resulted from meningioma in the sella turcica tubercle,
which may have compressed the connection of the
optic nerve with the junction, resulting in an ipsilateral
central scotoma, alongside a contralateral defect in the
superior temporal quadrant (i.e., connection scotoma)
due to the damage to the anterior Willebrand’s knee.

The tumor revealed in the computed tomography
and magnetic resonance imaging scans, despite its
large size, did not cause binocular vision disturbances
or changes in the fundus of the eye. This was likely
related to the patient’s age. In older individuals, unlike
in children, even a large additional volume in the
form of a brain tumor may not cause an increase in
intracranial pressure or changes in the appearance of
the fundus, such as optic disc edema (7).

Olfactory groove meningiomas may cause anosmia,
which can also be associated with COVID-19, with
simultaneous compression of the optic nerve and
reduced VA. Patients with COVID-19 and brain
tumours, including meningiomas, are at higher risk
of poor prognoses and death (7,8). Interdisciplinary
collaboration in the management of this case enabled
correct and timely diagnosis, as well as a referral for
neurosurgery. The patient underwent resection of the
meningioma and is currently recovering from the
surgery.

Hence diagnostic difficulties may result from
“masking” syndrome. The results of a study conducted
by the European Academy of Neurology showed that
acute neurological disorders can occur in the course of
COVID-19. These include headaches, encephalopathy,
stroke, olfactory disturbances, ophthalmic disorders,
and peripheral nerve damage, among others (9).
Sometimes the neurological symptoms are not directly
related to COVID-19, but result from another disease
process (“masking” neurological symptoms during
infection). In the era of the pandemic, the phenomenon
of over-diagnosis of neurological diseases by
explaining the occurrence of symptoms of central
nervous system damage by acute or past infection has
often been observed. A U.S. study involving nearly
240,000 patients following SARS-CoV-2 infection
found that 34% of patients had a neurological or
psychiatric diagnosis within 6 months of contracting
COVID-19. For patients with severe COVID-19 who
required hospitalization, the rate was 46%. A follow-
up of this study involving 1.2 million post-COVID
patients showed that the risk of neurological symptoms
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oponiaka (Ryc. 7). Pacjent zostat przeniesiony na od-
dzial neurochirurgii w celu przeprowadzenia leczenia
operacyjnego.

DYSKUSJA

Przedstawiono pacjenta z jednostronnym pogorsze-
niem ostros$ci wzroku i wspotistniejagcym COVID-19,
co utrudniato prawidlowa diagnoze wewnatrzczasz-
kowego oponiaka. Poczatkowo zaktadalismy, ze przy-
czyng jednostronnego pogorszenia ostro$ci wzroku
byto zamkniecie lewej tetnicy $rodkowej siatkowki
spowodowane COVID-19.

Jednakze nieprawidlowa reakcja na $wiatto zrenicy
lewego oka sktonita nas do dalszych badan obrazo-
wych, ktore ujawnity guz w przednim dole czaszki.
Obraz kliniczny, wyniki badan laboratoryjnych oraz
badania fizykalnego byly spowodowane obecnoscia
oponiaka w guzku siodta tureckiego, ktory mogt
uciska¢ potgczenie nerwu wzrokowego i jego skrzy-
zowanie, co skutkowato ipsilateralnym centralnym
mroczkiem oraz kontrlateralnym defektem w gérnym
kwadrancie skroniowym (tj. mroczkiem skrzyzowa-
nia) z powodu uszkodzenia przedniego kolana Wille-
branda.

Guz ujawniony w tomografii komputerowej i rezo-
nansie magnetycznym, mimo duzych rozmiardw, nie
spowodowat zaburzen widzenia obuocznego ani zmian
na dnie oka. Prawdopodobnie miato to zwigzek z wie-
kiem pacjenta. U 0sob starszych, w przeciwienstwie
do dzieci, nawet duza dodatkowa obj¢tos¢ w postaci
guza mozgu moze nie powodowac¢ wzrostu cisnienia
wewnatrzczaszkowego ani zmian w wygladzie dna
oka, takich jak obrzek tarczy nerwu wzrokowego (7).

Oponiaki bruzdy wechowej moga powodowad
anosmig, ktora moze by¢ réwniez zwiazana z CO-
VID-19, z jednoczesnym uciskiem nerwu wzroko-
wego 1 zmniejszeniem ostro$ci widzenia. Pacjenci
z COVID-19 i guzami mézgu, w tym oponiakami, sg
narazeni na wigksze ryzyko zlego rokowania i $mierci
(7,8). Wspdlpraca interdyscyplinarna w diagnozowa-
ni i leczeniu tego przypadku umozliwita prawidlowa
i terminowg diagnoze oraz skierowanie na oddziat
neurochirurgii. Pacjent przeszedt resekcje oponiaka
1 obecnie jest w trakcie rekonwalescencji po operacji.

Trudnosci diagnostyczne mogg wynikaé z zespo-
hu ,,maskowania”. Wyniki badania przeprowadzonego
przez Europejska Akademie Neurologiczng wykaza-
ly, ze ostre zaburzenia neurologiczne moga wystapi¢
w przebiegu COVID-19. Naleza do nich migdzy inny-
mi bole glowy, encefalopatia, udar, zaburzenia wechu,
zaburzenia okulistyczne i uszkodzenie nerwow ob-
wodowych (9). Czasami objawy neurologiczne nie sg
bezposrednio zwigzane z COVID-19, ale wynikaja
z innego procesu chorobowego (,,maskowanie” obja-
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was still higher after two years in the post-COVID
group than in the control group (10).

Another question is potential effect of SARS-
CoV-2 vaccination on the occurrence of brain
tumours. However, to the best of our knowledge no
such coincidence was found (10).

This case study illustrates the importance of
multidisciplinary collaboration in the management
of patients presenting with COVID-19, including the
comprehensive evaluation of symptoms that may
otherwise be overlooked (11). In this case, his timely
diagnosis allowed for a neurosurgical referral before
the patient’s immune system was compromised,
precluding invasive interventions. As a result, the
meningioma was treated, increasing the likelihood of
a good outcome, and reducing the risk of metastasis.

CONCLUSION

Although this tumour type tends to be benign, it has
been reported as malignant in approximately a quarter
of cases. Delayed diagnoses of brain tumours, whose
symptoms may be obfuscated by those of COVID-19,
during pandemic outbreaks may lead to poor outcomes,
including premature mortality. Accidentally detected
asymptomatic SARS-CoV-2 infection accelerated
ophthalmic-neurology diagnosis. On the other hand,
during the COVID-19 pandemic, patients’ access to
healthcare was significantly limited, which may have
been the reason for the late presentation of the patient
with ophthalmo-neurological symptoms lasting for
several weeks.
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ABSTRACT

BACKGROUND. The paper describes a diagnostically challenging case of recurrent fever with an atypical
course in a 55-year-old man. The authors highlight the significant difficulty in reaching a correct diagnosis,
as well as the doubts and problems associated with the diagnostics. They suggest considering brucellosis as
a diagnosis based on the patient’s history and the course of the disease characterized by fluctuating, intermittent,
and nocturnal fever.

OBJECTIVE. The aim of the study was to present an atypical and diagnostically challenging case of recurrent
febrile episodes in a 55-year-old man.

MATERIAL AND METHODS. A comprehensive diagnostic workup, including laboratory tests, imaging,
and specialist consultations, was conducted. The patient’s medical history, physical examination, and various
diagnostic tests results were analyzed.

RESULTS. In a patient with recurrent episodes of fever, an infection with Brucella spp. was detected, which was
effectively treated with long-term antibiotic therapy. Imaging and laboratory diagnostics, along with specialist
consultations, helped rule out other potential causes of the symptoms. The patient achieved lasting improvement
following the treatment.

CONCLUSIONS. There is a high probability that the patient was infected with Brucella bacteria. Diagnostic
challenges and the rarity of the disease considered non-existent in Poland, hinder prompt confirmation or
exclusion of infection. The authors aimed to highlight the possibility of a higher frequency of brucellosis in
Poland. They suggest that Brucella bacteria may still be present, causing chronic, unrecognized, recurrent
fevers. Based on the case analysis, the authors indicate that the frequent occurrence of this disease in Poland
might be higher than reported by statistics.

Keywords: brucellosis, zoonosis, case report, COVID-19, Malta fever
STRESZCZENIE

WPROWADZENIE. Praca opisuje trudny diagnostycznie przypadek nawrotowej gorgczki o nietypowym to-
rze u 55 letniego mezczyzny. Autorzy zwracaja uwage na duza trudno$¢ postawienia wlasciwego rozpoznania,
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watpliwosci i problemy zwigzane z diagnostyka. Sugeruja rozpoznanie brucelozy na podstawie wywiadu i prze-
biegu choroby wystepujacej z goraczka o typie falujagcym, przerywanym i nocnym.

CEL. Celem pracy bylo przedstawienie nietypowego, trudnego diagnostycznie przypadku wystepowania napa-
dowych stanow goraczkowych u 55-letniego mezczyzny.

MATERIAL I METODY. Przeprowadzono kompleksowa diagnostyke, w tym badania laboratoryjne, obrazo-
we 1 konsultacje specjalistyczne. Analizie poddano histori¢ medyczng pacjenta, badanie fizykalne oraz wyniki
roznorodnych testow diagnostycznych.

WYNIKI. U pacjenta z nawracajacymi epizodami goraczki wykryto zakazenie Brucella spp., ktore skutecznie
leczono dtugotrwata antybiotykoterapia. Diagnostyka obrazowa i laboratoryjna oraz konsultacje specjalistyczne
pozwolity wykluczy¢ inne potencjalne przyczyny objawow. Pacjent uzyskat trwalg poprawe po leczeniu.
WNIOSKI. Istnieje duze prawdopodobienstwo zakazenia pacjenta pateczka Brucella. Trudnosci diagnostycz-
ne, rzadko$¢ choroby uznawanej za niewystgpujaca w Polsce nie pozwalajg na szybka diagnostyke potwierdza-
jaca lub wykluczajaca zakazenie. Autorzy pracy chcieli zwrdci¢ uwage na mozliwo$¢ wystepowania choroby
w Polsce. Uwazaja za bardzo prawdopodobne, ze pateczka brucelozy jest nadal obecna i moze wywotywac
przewlekte, nierozpoznawane, nawracajace stany goraczkowe. Na podstawie analizy przypadku Autorzy wska-

zuja na mozliwo$¢ czestszego wystepowania brucelozy w Polsce niz podaja dane statystyczne.

Stowa kluczowe: bruceloza, opis przypadku, COVID-19, gorgczka maltanska, zoonoza

INTRODUCTION

Brucellosis is a bacterial zoonotic disease caused
by bacteria of the genus Brucella. The reservoirs for
these bacteria are domestic animals (most commonly
goats, sheep, and cattle) and wild animals (such as
deer, elk, moose, reindeer, wild boar, rodents, and
marine mammals) (1,2). Infection can occur through
the consumption of unpasteurized animal milk and
products made from unpasteurized milk and raw
meat.

Clinically, brucellosis often presents with
nonspecific symptoms such as fever, excessive
sweating, malaise, muscle pain, joint pain, loss of
appetite, weight loss, and enlargement of the liver,
spleen, and lymph nodes. The disease has a prolonged
and relapsing course, often manifesting in multiple
systems and organs. Each year, approximately
500,000 new cases are reported worldwide, making
it a global concern (3). Despite a high cure rate,
relapses, chronicity, potential mortality, and sequelae
make brucellosis a significant public health issue,
especially in endemic countries (3,4). The incidence
of brucellosis in Poland is low, with only 2 cases
registered between 2020 and 2022 (5,6).

The most common complication of brucellosis is
osteoarticular involvement, occurring in about 2-77%
of patients, typically manifesting as spondylitis,
sacroiliitis, and peripheral arthritis. Approximately
50% of patients with brucellosis exhibit
hepatosplenomegaly and frequent gastrointestinal
disturbances such as abdominal pain, nausea, and
vomiting. Although respiratory involvement is less
common, cases of pneumonia, pleurisy, and pleural
effusion have been reported. Moreover, about 2-20%
of cases involve infections of the male genitourinary
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WSTEP

Bruceloza jest bakteryjng chorobg odzwierzeca po-
wodowang przez bakterie z rodzaju Brucella. Rezer-
wuarem bakterii sg zwierzgta hodowlane (najczesciej
kozy, owce, bydlo) i dziko zyjace (sarny, jelenie, tosie,
renifery, dziki, gryzonie, ssaki morskie) (1,2). Istnieje
mozliwo$¢ zakazenia przez spozycie surowego miesa,
niepasteryzowanego mleka zwierzecego lub produk-
tow wytwarzanych z niepasteryzowanego mleka.

Klinicznie bruceloza czesto objawia si¢ niespecy-
ficznymi objawami, takimi jak goraczka, nadmierne
pocenie si¢, zte samopoczucie, bole miesni, bole sta-
woOw, utrata apetytu, utrata masy ciala oraz powigk-
szenie watroby, $ledziony 1 wezlow chtonnych. Cho-
roba ma dhugotrwaty i nawracajacy przebieg, czgsto
objawia si¢ w wielu uktadach i narzadach.

Kazdego roku odnotowuje si¢ na $wiecie okoto
500 tys. nowych przypadkow — stanowi ona problem
ogdlnoswiatowy (3). Pomimo wysokiego wskaznika
wyleczen, nawroty, przewleklos¢, potencjalna $mier-
telnos¢ 1 nastepstwa powoduja, ze bruceloza jest po-
waznym problemem zdrowia publicznego, szczegdlnie
w krajach endemicznych (3,4). Czgsto$¢ wystegpowa-
nia brucelozy w Polsce jest niska, w latach 2020-2022
zarejestrowano jedynie 2 przypadki (5,6).

Najczestszym powiktaniem brucelozy jest zajecie
uktadu kostno-stawowego, wystepujace u okoto 2-77%
chorych, zwykle objawiajace si¢ zapaleniem stawow
kregostupa, zapaleniem stawow krzyzowo-biodro-
wych i zapaleniem stawéw obwodowych. U okoto
50% pacjentéw z bruceloza obserwuje si¢ hepatosple-
nomegali¢ i czgste zaburzenia zotgdkowo-jelitowe,
takie jak bol brzucha, nudnosci 1 wymioty. Chociaz
zajecie uktadu oddechowego jest mniej powszechne,
zglaszano przypadki zapalenia ptuc, zapalenia optuc-
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system, primarily presenting as unilateral
epididymitis and orchitis. Another complication
of brucellosis is cardiovascular involvement, and
although the overall fatality rate due to brucellosis is
about 1%, and the incidence of brucella endocarditis
is less than 2%, over 80% of deaths are associated
with endocarditis. Additionally, brucellosis can
be complicated by hematologic disease, with
anemia occurring in the acute phase in about 20-
53% of children. The incidence of brucellosis
with neurological complications is about 0.5-25%,
primarily presenting as meningitis (7,8).

Brucella sp. is an intracellular pathogen that
survives and replicates within macrophages during
infection. The bacteria adapt to acidic pH, low
oxygen levels, and low nutrient conditions. Brucella
bacteria enter the host organism through inhalation,
skin abrasions, ingestion, or mucous membranes.
A significant feature of Brucella bacteria is their
ability to survive and replicate in both phagocytic
and non-phagocytic cells. Brucella sp. does not
produce classical virulence factors such as exotoxins,
cytolysins, exoenzymes, plasmids, fimbriae, and
resistant forms (9). The main virulence factors are
lipopolysaccharide (LPS), the T4SS secretion system,
and the BvrR/BvrS system, which enable interaction
with the host cell surface, formation of early and late
BCV (Brucella-containing vacuole), and interaction
with the endoplasmic reticulum (ER) to allow
bacterial replication. Treatment of brucellosis is based
on combination therapy, with the most commonly
used antibiotic combinations being doxycycline with
rifampicin or fluoroquinolones with rifampicin (9,10).

OBJECTIVE

The objective of this study was to present an
atypical and diagnostically challenging case of
recurrent febrile episodes in a 55-year-old man.
Based on the patient’s medical history and the
pattern of fever, the authors suggest the possibility
of infection with bacteria of the genus Brucella. This
case raises the suspicion that the incidence of this
disease in Poland may be higher than reported in
current statistics (5).

CASE DESCRIPTION

A 55-year-old man living in central Poland
complained of recurring regular fevers up to 38.5°C
every 3-4 weeks, particularly at night, lasting 2-4
hours and accompanied by severe chills. The patient
experienced severe muscle and joint pain along with
weakness. These symptoms only occurred during
fever episodes and persisted for 24-48 hours after

nej czy wysigk optucnowy. Poza tym, w okoto 2-20%
przypadkow wystepuja infekcje meskiego ukladu
moczowo-ptciowego, objawiajace si¢ gtdwnie jedno-
stronnym zapaleniem najadrza oraz zapaleniem jader.
Kolejnym powiktaniem brucelozy jest zajecie uktadu
sercowo-naczyniowego i chociaz ogdlny wskaznik
$miertelno$ci z powodu brucelozy wynosi okoto 1%,
a czgstos¢ wystepowania brucelozowego zapalenia
wsierdzia jest mniejsza niz 2%, ponad 80% zgondéw
jest zwigzanych z zapaleniem wsierdzia. Ponadto bru-
celoza moze by¢ powiktana chorobg hematologiczng
z niedokrwisto$cia wystepujaca w ostrej fazie u oko-
fo 20-53% dzieci. Czgsto$¢ wystepowania brucelo-
zy z powiktaniami neurologicznymi wynosi okoto
0,5-25% 1 objawia si¢ glownie zapaleniem opon mo-
zgowo-rdzeniowych (7,8)

Brucella sp. jest patogenem wewnatrzkomor-
kowym, podczas infekcji przezywa i namnaza si¢
w makrofagach. Bakterie przystosowuja si¢ do kwa-
$nego pH, niskiego poziomu tlenu i niskiego poziomu
sktadnikow odzywczych. Pateczki z rodzaju Brucella
wprowadzane sg do organizmu gospodarza poprzez
wdychanie, otarcia skory, potkniecie lub przez blony
Sluzowe. Istotng cecha pateczek z rodzaju Brucella
jest zdolno$¢ do przezycia i namnazania si¢ zardOwno
w komorkach fagocytarnych jak i niefagocytarnych.
Brucella sp. nie wytwarza klasycznych czynnikow
zjadliwos$ci: egzotoksyn, cytolizyn, egzoenzymow,
plazmidéw, fimbrii i form lekoopornych (9). Gloéw-
nymi czynnikami zjadliwosci sa: lipopolisacharyd
(LPS), uktad wydzielania T4SS i uktad BvrR/BvrS,
ktore umozliwiaja interakcje z powierzchnig komor-
ki gospodarza, tworzenie wczesnego, pdéznego BCV
(wakuoli zawierajacej pateczki Brucella) oraz interak-
cje z siateczka $rodplazmatyczng (ER), aby bakterie
namnazaé. Leczenie brucelozy opiera si¢ na terapii
dwulekowej, najczgsciej stosowanymi potaczeniami
antybiotykow sa: doksycyklina z ryfampicyng lub flu-
orochinolony z ryfampicyng (9,10).

CEL PRACY

Celem pracy byto przedstawienie nietypowego, trud-
nego diagnostycznie przypadku wystepowania napado-
wych stanéw goraczkowych u 55-letniego mezczyzny.
Na podstawie wywiadu i przebiegu toru goraczkowe-
go autorzy sugeruja mozliwos¢ zakazenia pacjenta pa-
feczkami z rodzaju Brucella. Na tej podstawie stawiaja
przypuszczenie o mozliwym, czgstszym wystgpowaniu
tej choroby w Polsce niz to podaja statystyki (5).

OPIS PRZYPADKU

55-letni me¢zczyzna, zamieszkaty w centralnej Pol-
sce skarzyt si¢ na nawracajacg regularnie goraczke do
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the onset of initial symptoms. Each time, the patient
suffered from severe buttock pain and profuse, foul-
smelling sweats. He also complained of intellectual
slowdown, difficulty concentrating, and easy fatigue.

The disease started two months after recovering
from COVID-19 in February 2022, which did not
require high-flow oxygen therapy. The patient has
a history of paroxysmal atrial fibrillation, and his
medications included Rivaroxaban 20 mg once daily,
Propafenone 150 mg three times daily, and Bisoprolol
2.5 mg once daily.

He did not consume raw milk and had no direct
contact with animals. The patient, being a physician,
initially suspected that the symptoms might be related
to the after-effects of COVID-19.

Physical examination did not reveal any
abnormalities. The patient returned to normal activity
between fever episodes, resuming all professional
and recreational activities. However, he was unable
to perform these activities during the symptomatic

periods. Extensive diagnostics were initiated,
excluding rheumatological and hematological
diseases.

Laboratory tests showed leukocytosis of 16.6 x
103/pL in the early phase, which later normalized.
Hematocrit, hemoglobin, platelet count, and red
blood cell count were within normal limits. Protein
electrophoresis showed a normal total protein level
(68.9 g/L), decreased albumin (39.4 g/L), and an A/G
ratio of 1.34, with elevated gamma globulins (20.1%
and 13.8 g/L). Other protein fractions (alpha-1,
alpha-2, beta-1, beta-2 globulins) were normal.

CRP levels exceeded 100 mg/L during fever
episodes and normalized to single-digit values
afterward. There was a one-time decrease in folic
acid (3.48 ng/mL, reference range: 3.89-26.80) and
iron (33.5 pg/dL, reference range: 59.0-158.0), which
improved with supplementation. Transferrin and
ferritin levels were within normal limits.

D-dimer levels were normal, with slight
fluctuations in PT and APTT (the patient was on
Rivaroxaban). Procalcitonin, CK, LDH, alkaline
phosphatase, PSA, TSH, T3, T4 were all within
normal ranges. Tests for HCV, HIV, and HBsAg were
negative. No thyroid antibodies were detected, and
lipid profile showed slightly elevated triglycerides.
Liver and kidney function tests were normal.

Tuberculosis and syphilis tests were negative.
Malaria parasite was not detected in blood smears,
and no IgG antibodies against toxocara were found
using ELISA. Multiple stool tests for parasites were
negative. Blood cultures were not performed due to
laboratory refusals for outpatient testing.

A series of tests at the Rheumatology Clinic showed
no abnormalities. Tests included antibodies against
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38,5°C co 3-4 tygodnie, szczegolnie w nocy, trwajaca
2-4 godziny z towarzyszacymi bardzo silnymi dresz-
czami. U pacjenta wystepowaly silne bole migsniowo
-stawowe potaczone z ostabieniem. Dolegliwosci te
trwaty tylko podczas atakow goragczki i utrzymywaty
si¢ 24-48 godzin od wystapienia pierwszych objawow.
Za kazdym razem wystgpowaly silne bole posladkow
i zlewne, cuchnace poty. Pacjent skarzyt si¢ na spo-
wolnienie intelektualne, trudnosci z koncentracja, ta-
twa meczliwosc.

Choroba rozpoczeta si¢ po 2 miesigcach po prze-
chorowania COVID-19 w lutym 2022. Przebieg
COVID-19 nie wymagat zastosowania wysokoprze-
ptywowej tlenoterapii. Pacjent leczony jest przewle-
kle z powodu napadowego migotania przedsionkow;
przyjmuje Rywaroksaban 20 mg 1 raz na dobg, Pro-
pafenon 150 mg 3 razy dziennie, Bisoprolol 2,5 mg 1
raz dziennie.

Chory nie spozywat surowego mleka i nie miat
kontaktu bezposredniego ze zwierzetami. Pacjent jest
lekarzem, diagnozowat si¢ sam i przy pomocy kole-
gow lekarzy. Poczatkowo przypuszczano, ze objawy
moga by¢ zwigzane z przechorowaniem COVID-19.

Badanie fizykalne nie wykazywato odchylen od
stanu prawidtowego. Powrot do normalnej aktywno-
$ci nastepowat w okresie wolnym od objawow choro-
by. W tym czasie pacjent powracat do wykonywania
wszystkich czynno$ci zawodowych i rekreacyjnych.
W okresie kilku dni po wystapieniu objawow tych
czynnosci nie byl w stanie wykonywac.

Wdrozono poszerzona diagnostyke wykluczajac
choroby reumatologiczne i hematologiczne.

Wykonano badania: morfologia z rozmazem -
w poczatkowej fazie stwierdzono leukocytoze do 16,6
x 10°/uL, podczas kolejnego badania, wykonanego kil-
ka dni po6zniej, warto$¢ ta ulegta obnizeniu do warto-
$ci referencyjnych. Hematokryt, hemoglobina, ptytki
krwi oraz liczba krwinek czerwonych — bez odchylen
od stanu prawidtowego.

Proteinogram wykazat prawidlowy poziom biatka
catkowitego (68,9 g/l), obnizony poziom albumin (39,4
g/l) oraz wskaznik A/G (1,34). Zauwazono podwyz-
szony poziom globulin gamma (20,1% i 13,8 g/1). Po-
zostate frakcje biatkowe (globuliny alfa-1, alfa-2, beta-
1, beta-2) miescity si¢ w normie.

CRP przekraczato warto$¢ 100 mg/l w trakcie wy-
stepowania goraczki, a nastepnie, po jej ustgpieniu,
ulegato normalizacji do wartosci jednocyfrowej. Za-
notowano jednorazowo obnizenie st¢zenia kwasu fo-
liowego 3,48 ng/ml (zakres referencyjny: 3,89-26,80)
i zelaza 33,5 ug/dl (zakres referencyjny: 59,0-158,0).
Parametry te ulegly poprawie po wprowadzeniu odpo-
wiedniej suplementacji. Poziom transferyny i ferryty-
ny znajdowaly si¢ w zakresie wartosci referencyjnych.
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proteinase 3 (c-ANCA, PR-3), myeloperoxidase
(p-ANCA, MPO), antinuclear antibodies (ANA),
ANA/ENA BLOT, and rheumatoid factor, all of
which were negative.

Hematology and infectious disease consultations
were conducted. Detailed diagnostics for zoonoses
and co-infections were performed, including IgG
antibodies against Borrelia (4.2 RU/mL, normal <16)
and IgM antibodies against Borrelia (negative by
Western blot).

ELISA detected IgG antibodies specific for
Brucella antigen with a titer of 1.71 (positivity index
>1.1) (11). Wright’s agglutination test performed four
months later was negative (12).

Early echocardiography showed a slight increase
in pericardial fluid, which resolved in a follow-up
amonth later. Chest CT revealed areas of consolidation
in the left lung (segment 3) and right lung (segment
2), with smaller areas in segments 9 of the left lung
and 5 of the right lung, as well as fibrous streaks in
segment 6 of the left lung, likely post-COVID-19.

Abdominal CT, abdominal ultrasound, and
prostate ultrasound were normal. Pelvic CT showed
subcortical cysts in both acetabula, which can occur
in brucellosis.

Doppler ultrasound of the lower limb veins
showed no signs of thrombosis, chronic venous
insufficiency, or inflammation in the soft tissues. The
patient declined cerebrospinal fluid and joint fluid
sampling for bacteriological studies. There were no
signs of abscesses in the oral cavity, nasopharynx,
chest, abdomen, or pelvis.

Retrospective analysis revealed that during
COVID-19 recovery in April, the patient engaged in
gardening, using sheep manure without protective
gloves and being exposed to vapors and dust. Deer
from a nearby forest frequently visited the garden,
leaving droppings. The patient had not traveled
outside Poland in the past year.

Brucella infection was suspected, and a six-
week course of antibiotics was initiated according
to literature recommendations: Rifampicin 600 mg
once daily and Doxycycline 100 mg twice daily,
along with probiotic supplementation (13).

Symptoms reccurred a week into antibiotic therapy
as a fever episode of 38°C with chills and malaise but
did not return for the rest of the treatment period.

After six weeks, antibiotics were discontinued,
and the patient regained vitality and returned to
normal activities. Four weeks post-therapy, a relapse
occurred with symptoms lasting a few hours. Another
course of antibiotics was prescribed for four weeks
(14). This resulted in remission, with one incident of
hip joint inflammation with effusion confirmed by
ultrasound, which resolved with NSAIDs.

Poziom D-dimerow nie odbiegat od warto$ci prawi-
dtowych, odnotowano nieznaczne wahania wskaznika
PT i APTT (pacjent przyjmuje na state Rivaroxaban
20 mg jeden raz na dobe¢ z powodu napadowego migo-
tanie przedsionkéw). Prokalcytonina CK, LDH, fosfa-
taza alkaliczna, PSA, TSH, T3, T4 — poziomy znajdo-
waty si¢ w zakresie warto$ci referencyjnych. Badania
w kierunku HCV, HIV, HBsAg daly wynik negatyw-
ny. Nie wykryto przeciwciat przeciwtarczycowych, li-
pidogram wykazat poziom triglicerydéow nieznacznie
powyzej normy, proby watrobowe i wskazniki nerko-
we pozostawaty w zakresie warto$ci prawidtowych.

Uzyskano rowniez wyniki ujemne badan w kierun-
ku gruzlicy i kity. Dodatkowo nie stwierdzono zarodz-
cow malarii w rozmazie krwi petnej, nie stwierdzono
przeciwcial w klasie IgG przeciwko gliscie ludzkiej
metodg ELISA w surowicy. W kilkukrotnym badaniu
katu na pasozyty uzyskano wynik ujemny.

Nie wykonano posiewu z krwi. Zadne laborato-
rium nie wyrazito zgody na przeprowadzenia badania
posiewu z krwi w warunkach ambulatoryjnych.

Pacjentowi wykonano szereg testow w Klinice
Reumatologii, ktorych wyniki nie wykazaty odchy-
leh od wartosci referencyjnych. Wykonano naste-
pujace badania: przeciwciata przeciw proteinazie 3
(c-ANCA, PR-3), przeciwciata przeciw mieloperoksy-
dazie (p-ANCA, MPO), przeciwciata przeciwjadrowe
ANA, ANA/ENA BLOT, czynnik reumatoidalny —
ujemne.

Odbyla si¢ konsultacja hematologiczna i lekarzy
chorob zakaznych. Wykonano szczegotowa diagnosty-
ke chorob odzwierzecych i koinfekeji, migdzy innymi:
przeciwciata IgG przeciw Borrelia sp. 4,2 RU/ml (nor-
ma ponizej 16), przeciwciata IgM przeciw Borrelia
sp., Western-blot — wynik ujemny:.

Wykazano obecno$¢ przeciwciat w klasie IgG me-
toda ELISA specyficznych dla antygenu pateczek z ro-
dzaju Brucella o mianie 1,71 (indeks pozytywnosci
powyzej 1,1) (11). Odczyn aglutynacji Wrighta wyko-
nano dopiero po 4 miesigcach poszukiwan przyczyny
standw gorgczkowych uzyskujac wynik ujemny (12).

Wsrod badan dodatkowych bezposrednio po pierw-
szych objawach wykonano badanie echokardiograficz-
ne, stwierdzajac nieznacznie podwyzszong ilo§¢ ptynu
w worku osierdziowym, ktdry ustapit w kolejnym ba-
daniu wykonanym miesigc pozniej.

W tomografii komputerowa (KT) klatki piersiowe;j
stwierdzono obszary zaggszczen w segmencie 3 pluca
lewego (PL) i w segmencie 2 pluca prawego (PP) oraz
mniejsze w 9 segmencie PL i 5 segmencie PP oraz pa-
semkowate zwtoknienia optucnej w zakresie segmen-
tu 6 PL — prawdopodobnie po przebytym COVID-19.

KT jamy brzusznej, badanie USG jamy brzusz-
nej, gruczotu krokowego nie wykazato odchylen od
stanu prawidtowego. Jedynie w badaniu KT miedni-
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Currently, the patient feels well, engages in sports,
and does not feel ill.

DISCUSSION

Infection with Brucella sp., known as Malta fever,
presents with an atypical fever pattern, muscle pain,
and general malaise — symptoms that are non-specific
and can mimic many other conditions (7).

Brucella sp. is an intracellular pathogen,
particularly dangerous to domestic animals. It is
an interesting pathogen because it does not produce
classical virulence factors (9). The infection is complex
and associated with many complications — Brucella
sp. can affect various organs and systems, leading
to a wide range of clinical symptoms and potential
complications. The infection can cause arthritis,
endocarditis, or neurobrucellosis, highlighting the
potential severity of Brucella sp. infection (7). Its
prevalence increases in areas where animals, which
are reservoirs for Brucella bacteria, are present. This
includes countries in North Africa, the Middle East,
and Southern Europe (7). There have also been cases
reported in Ireland and southern England (15). In
Poland, only a few cases have been registered in recent
years (5,6).

Why was this diagnosis made? Brucellosis can be
diagnosed despite negative serological tests. Wright’s
reaction can be negative in the chronic form of the
disease (16-18). The patient had twice elevated titers
of IgG antibodies against Brucella sp. Tests for
other febrile diseases were negative. The disease is
characterized by recurrences despite proper treatment,
related to the developmental cycle and structure of
the bacterial cell itself (9). The patient’s history and
disease course closely matched those described in the
literature. Finally, targeted antibiotic therapy proved
effective.

It is possible that the patient contracted the infection
through inhalation or oral contamination with Brucella
sp. from a sheep manure package from a local garden
store (the Local Sanitary and Epidemiological Station
initiated an investigation). Therefore, there is a risk of
similar infections among other people in this area and
generally in Poland.

The lack of more registered cases may be due to
the lack of experience among doctors in Poland in
diagnosing this disease, for many years considered
eliminated, due to its elimination in farm animals in
Poland (19). As a result, the number of detected cases
of this disease in our country may be underestimated.

Its occurrence is confirmed and quite high
worldwide (500,000 detected cases annually), in
Poland, there is one case per year (3,5,6,15). Few
centers have the appropriate tests.
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cy zobrazowano torbiele podkorowe w zakresie obu
panewek w stawach biodrowych (obraz wystepujacy
w brucelozie).

W Doppler USG zyt konczyn dolnych nie stwier-
dzono cech zakrzepicy, cech przewlektej niewydolno-
$ci zylnej ani standw zapalnych w tkankach miekkich.

Pacjent nie wyrazit zgody na pobranie ptynu mo-
zgowo-rdzeniowego oraz ptyndéw stawowych w celu
badan bakteriologicznych. Nie stwierdzono zadnych
cech ropnia w obszarze jamy ustnej, nosogardzieli,
klatki piersiowej, jamy brzusznej oraz miednicy.

Ponowna szczeg6towa analiza retrospektywna
wyjawila, ze pacjent w okresie rekonwalescencji po
COVID-19 w kwietniu, korzystajac z lepszego sa-
mopoczucia zaangazowal si¢ w prace we wlasnym
ogrodku warzywnym. Podczas prac wiosennych uzyt
do nawozenia gleby obornika baraniego. Nie korzystat
z rekawic ochronnych, a po otwarciu opakowania byt
narazony na opary, pyt i kurz pochodzacy z wnetrza
opakowania z nawozem. Poza tym czestymi ,,go$¢mi”
na terenie uprawy byty sarny z okolicznego lasu, kto-
rych odchody znajdowat czgsto w miejscu prowadzo-
nych upraw. Pacjent nie podrézowat poza teren Polski
przez ostatni rok.

Postawiono podejrzenie zakazenia pateczka Bru-
cella sp. Wdrozono leczenie: 6 tygodni kombinacja
antybiotykow wedtug zalecen literaturowych: Ryfam-
picyne 1x 600 mg na dobe oraz Doxycycline 2 x 100
mg per os oraz suplementacj¢ probiotykami (13).

Dolegliwosci wystgpity pomimo stosowanej anty-
biotykoterapii po tygodniu w formie napadu tempe-
ratury 38°C, dreszczy i ztego samopoczucia. Podczas
pozostalego czasu terapii objawy juz nie powrdcity.

Leczenie prowadzono przez okres 6 tygodni, na-
stepnie odstawiono leki. Pacjent odzyskal energi¢
zyciowa, powrdcit do aktywnosci fizycznej i normal-
nych zaje¢. Po 4 tygodniach od zakonczenia terapii
wystapil nawrét choroby trwajacy jak zawsze kilka
godzin, z ostabieniem, bolami mi¢$niowymi, tempe-
raturg i zlewnymi potami. Zdecydowano o ponowne;j
terapii antybiotykowej w identycznym schemacie, kt6-
ra prowadzono przez kolejne 4 tygodnie (14). Po tym
okresie nastgpila remisja choroby z jednorazowym
incydentem zapalenia stawu biodrowego z wysigkiem
potwierdzonego w badaniu USG, ktore ustgpito po le-
czeniu niesteroidowymi lekami przeciwzapalnymi.

Obecnie pacjent czuje si¢ dobrze, uprawia sport,
nie czuje si¢ chory.

DYSKUSJA

Zakazenie pateczka Brucella sp., zwane gorgczka
maltanska, jest infekcjg przebiegajaca z nietypowym
torem goragczkowym, bdlami mig$niowymi, zltym
ogbélnym samopoczuciem czyli niecharakterystycz-
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Interestingly, after treatment and recovery, the
patient queried an artificial intelligence about his
symptoms. The top response was brucellosis.

CONCLUSIONS

The symptoms in the presented patient were most
likely caused by brucellosis infection. Diagnostic
difficulties and the rarity of this disease, considered
absent in Poland, hinder prompt diagnosis and
confirmation or exclusion of the infection.

The authors aim to highlight the potential for more
frequent occurrences of the disease in Poland. They
consider it highly likely that Brucella bacteria are still
present and may cause chronic, undiagnosed, recurrent
feverish conditions. Based on the case analysis, the
authors suggest that greater attention should be paid
to the possibility of Brucella bacteria being more
common in Poland than statistical data currently
indicate.
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Ciekawostka jest fakt, ze po zakonczeniu leczenia
1 wyzdrowieniu, pacjent zadat pytanie sztucznej inte-
ligencji podajac swoje objawy. Uzyskat na pierwszym
miejscu odpowiedz — bruceloza.

WNIOSKI

Przyczyna objawow u opisanego pacjenta z duzym
prawdopodobienstwem bylo zakazenie pateczka bru-
celozy. Trudnosci diagnostyczne, rzadkos$¢ choroby
uznawanej za nieobecng w Polsce nie pozwalajg na
szybka diagnostyke potwierdzajaca lub wykluczajaca
zakazenie.

Autorzy pracy chcieli zwroci¢ uwage na mozliwosé
czestszego wystepowania choroby w Polsce. Uwazaja
za bardzo prawdopodobne, ze pateczka brucelozy jest
nadal obecna i moze wywotywaé przewlekte, nieroz-
poznawane, nawracajace stany gorgczkowe. Autorzy
na podstawie analizy przypadku przypuszczaja, ze
wilasciwym byloby zwrdcenie wigkszej uwagi na moz-
liwo$¢ czestszego wystepowania tej bakterii w Polsce
niz podajg dane statystyczne.

19. Rozporzadzenie wykonawcze Komisji (UE)
2021/620 z dnia 15 kwietnia 2021 r. ustanawiajace
przepisy dotyczace stosowania rozporzadzenia
Parlamentu Europejskiego i Rady (UE) 2016/429
w  odniesieniu do zatwierdzania statusu
obszaru wolnego od choroby i statusu obszaru
nieobjetego  szczepieniami niektérych panstw
cztonkowskich lub ich stref lub kompartmentow
w przypadku niektoérych choréb umieszczonych
w wykazie oraz zatwierdzania programow
likwidacji tych choréb umieszczonych w wykazie.
https://eur-lex.europa.cu/legal-content/pl/
TXT/?uri=CELEX%3A32021R0620
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ABSTRACT

We present the case of a 71-year-old man who developed sepsis caused by Capnocytophaga canimorsus as a
result of being bitten by his own dog. Positive blood cultures were obtained, but due to difficulties in determining
the bacterial species, the patient was treated empirically with ceftriaxone and levofloxacin. After using the
recommended empirical therapy, the patient’s condition improved.

Capnocytophaga canimorsus is difficult to identify, among others, due to its long growth time and specific
development conditions (capnophiles). These Gram-negative bacilli cause a number of diseases in humans,
ranging from infections of the skin and subcutaneous tissue, through peritonitis, to sepsis. The portal of infection
with these bacteria is most often a wound caused by an animal bite. Additional risk factors that increase the
risk of developing a severe infection and even death include older age, concomitant chronic diseases, and
immunosuppression.

Keywords: infection, dog bite, blood infection, Capnocytophaga canimorsus, identification difficulties
STRESZCZENIE

Prezentujemy przypadek 71-letniego m¢zczyzny, u ktorego w wyniku pogryzienia przez wlasnego psa rozwi-
neta sie sepsa o etiologii Capnocytophaga canimorsus. Udato si¢ uzyskaé¢ dodatnie posiewy krwi, ale z uwagi
na trudnosci w ustaleniu gatunku bakterii, pacjent byt leczony empirycznie ceftriaksonem z lewofloksacyna. Po
zastosowaniu rekomendowanej terapii empirycznej stan pacjenta ulegt poprawie.

Capnocytophaga canimorsus sprawia trudnosci identyfikacyjne miedzy innymi ze wzgledu na dtugi czas wzro-
stu oraz specyficzne warunki rozwoju (kapnofile). Te Gram-ujemne pateczki wywotujg u ludzi szereg choréb,
poczawszy od infekcji skory i tkanki podskornej, przez zapalenie otrzewnej, skonczywszy na sepsie. Wrotami
zakazenia jest najczesciej rana, powstala w wyniku pogryzienia przez zwierze. Dodatkowe czynniki ryzyka
zwickszajace ryzyko rozwinigcia ciezkiej infekcji, a nawet zgonu, sa starszy wiek, wspotistniejace choroby
przewlekte, immunosupresja.

Stowa kluczowe: infekcja, pogryzienie przez psa, zakazenie krwi, Capnocytophaga canimorsus, trudnosci
identyfikacyjne
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INTRODUCTION

Bacteria of the genus Capnocytophaga belong
to the Flavobacteriaceae family. These are Gram-
negative, elongated, thin, spindle-shaped bacilli that
require a large amount of carbon dioxide in the culture
atmosphere for growth and development (capnophilic
bacteria) (1). There are seven known species of
Capnocytophaga bacteria, five of which colonize
the human oral cavity, being both components of the
microbiome and potential pathogens. Endogenous
periodontal diseases of Capnocytophaga etiology have
been described, especially in patients with diabetes, and
in the case of immunosuppression, also disseminated
infections, although these are isolated cases worldwide
(1-3). The other two species of Capnocytophaga, C.
canimorsus and C. cynodegmi, are more likely to cause
infections in humans. The current name of the genus
was proposed in 1989 by Brenner and comes from the
Latin terms: canis — dog and morsus — bite, suggesting
infection of wounds caused by the bites of these
animals (1). Capnocytophaga bacteria physiologically
occur in the oral cavity of dogs and cats, constituting
the primary species of the microbiome. Due to the
increasing number of reported cases of endocarditis
caused by Capnocytophaga canimorsus, as well as
difficulties with laboratory culture, part of the scientific
community supports including them in the group of
HACEK pathogens (4).

CASE DESCRIPTION

A 7l-year-old man came to the Emergency
Department after being bitten by his own dog (the
dog was vaccinated against rabies). There was
a small, shallow wound on the back of his left hand.
Blood circulation, innervation, and limb mobility
were normal. Tetanus toxoid was administered, and
further vaccinations were recommended according to
the schedule established by a primary care physician.
Based on the history of the animal and the clinical
condition of the patient, it was concluded that there
is no risk of developing rabies. The patient’s wound
was treated, a dressing was applied, painkillers were
administered, and he was discharged home with
instructions for wound hygiene.

Five days after the bite, due to increasing fever and
deteriorating health condition, the man was admitted
to the Intensive Care Unit of the same hospital. The
patient was conscious, fully communicative, without
any abnormalities in the neurological examination,
and reported anuria. Initial tests revealed low blood
pressure (87/60 mmHg), tachycardia (140/min),
and increased inflammatory markers (WBC 11.3
thousand/uL; CRP 165.6 mg/L; PCT 9.58 ng/mL)
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WSTEP

Bakterie z rodzaju Capnocytophaga naleza do ro-
dziny Flavobacteriaceae. Sa to Gram-ujemne, wy-
dtuzone, cienkie, wrzecionowate pateczki, ktore do
namnazania i rozwoju wymagaja duzej ilosci dwutlen-
ku wegla w atmosferze hodowli (bakterie kapnofilne)
(D). Znanych jest siedem gatunkéw bakterii z rodza-
ju Capnocytophaga, sposrod ktorych pie¢ kolonizuje
jame ustng czlowieka, bedgc zarowno skladnikiem
mikrobiomu, jak i potencjalnym patogenem. Opi-
sywane sg endogenne choroby przyzebia o etiologii
Capnocytophaga, szczeg6lnie u pacjentéw z cukrzy-
cg, a w przypadku immunosupresji — takze infekcje
rozsiane, jednak sa to pojedyncze przypadki na §wie-
cie (1-3). Pozostale dwa gatunki Capnocytophaga —
C. canimorsus 1 C. cynodegmi zdecydowanie czesciej
wywotuja infekcje u ludzi. Obecna nazwa rodzajowa
zostata zaproponowana w 1989 r. przez Brennera i po-
chodzi od tacinskich stow: canis — pies oraz morsus
— ugryzienie, sugerujac zakazenie ran po pogryzieniu
przez psa (1). Bakterie Capnocytophaga wystepuja fi-
zjologicznie w jamie ustnej pséw i kotdw, stanowigc
podstawowe gatunki mikrobiomu. Ze wzgledu na
coraz czgsciej opisywane przypadki zapalenia wsier-
dzia o etiologii Capnocytophaga canimorsus, a takze
trudnosci z hodowla w warunkach laboratorium, czg$é¢
srodowiska naukowego chciataby wlaczy¢ je do pato-
genow z grupy HACEK (4).

OPIS PRZYPADKU

Do Szpitalnego Oddziatu Ratunkowego zglosit si¢
71-letni mezczyzna pogryziony przez wilasnego psa
(pies szczepiony p/wsciekliznie). Na grzbiecie reki le-
wej widoczna bylta niewielka, ptytka rana. Ukrwienie,
unerwienie i ruchomo$¢ konczyny pozostawaly pra-
widlowe. Podano anatoksyng¢ tezcowg i zalecono dal-
sze szczepienia zgodne ze schematem u lekarza POZ.
Na podstawie wywiadu odno$nie zwierzgcia oraz sta-
nu klinicznego pacjenta oceniono, iz ryzyko rozwoju
wscieklizny nie wystepuje. Na SOR opracowano rang,
zatozono opatrunek, podano leki p/bélowe i wypisano
pacjenta do domu z zaleceniem higieny rany.

Po 5 dniach od pogryzienia, z powodu narastaja-
cej goraczki i pogarszajacego si¢ stanu zdrowia, mez-
czyzna trafit na Oddziat Intensywnej Terapii tego
samego szpitala. Pacjent byt przytomny, w pelnym
kontakcie, bez odchylen w badaniu neurologicznym,
zglaszat anuri¢. W badaniach przy przyjeciu stwier-
dzono: obnizone ci$nienie (87/60 mmHg), tachykardie¢
(140/min), podwyzszone parametry zapalne (WBC
11,3 tys/ul; CRP 165,6 mg/L; PCT 9,58 ng/mL) (Ryc.
1 1 2). Pacjent byt odwodniony, z wielochorobowoscia
(niewydolnos$¢ serca, nadci$nienie t¢tnicze, hiperlipi-
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Figure 1. Distribution of leukocytes over subsequent days during the patient’s hospital stay in the Anesthesiology and
Intensive Care Unit (ICU) and in the Internal Medicine Department (IMD)

Rycina 1. Rozktad leukocytow w kolejnych dniach pobytu pacjenta w szpitalu na Oddziale Anestezjologii i Intensywnej
Terapii oraz na Oddziale Chorob Wewngtrznych
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Figure 2. Distribution of Platelets Over Subsequent Days During the Patient’s Hospital Stay in the Anesthesiology and
Intensive Care Unit and in the Internal Medicine Department

Rycina 2. Rozktad ptytek krwi w kolejnych dniach pobytu pacjenta w szpitalu na Oddziale Anestezjologii i Intensywnej
Terapii oraz na Oddziale Chorob Wewngtrznych
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(Fig.1 and Fig. 2). The patient was dehydrated and had
numerous comorbidities (heart failure, hypertension,
hyperlipidemia, ischemic stroke with paralysis,
abdominal aortic aneurysm, liver cyst, left kidney
stones). Blood and urine samples were collected for
culture from various venous sites.

In the following days, the patient’s condition
deteriorated despite empirical antimicrobial treatment
(ceftriaxone 1 g every 12 hours iv) (5). Due to
worsening respiratory parameters (COVID-19 negative),
levofloxacin (750 mg every 24 hours i.v.) was added on
the third day of hospitalization. The patient developed
circulatory failure but continued spontaneous diuresis.
Blood cultures were positive (anaerobic bottle), but
identification of the species using classical methods
was not successful, as biochemical identification tests
suggested Gram-negative cocci (Neisseria spp. or
Moraxella spp.). Meanwhile, microscopic examination
of blood samples and Gram-stained cultures revealed
thin Gram-negative rods, not cocci. Identification using
MALDI-TOF mass spectrometry (Bruker) was decided
and on the 11th day of hospitalization, Capnocytophaga
canimorsus bacilli were identified in all positive blood
culture bottles.

Of note, until the bacterial species in the patient’s
blood was identified, vascular infection was not
associated with the bite wound, primarily because the
wound showed no signs of infection. In the following
days, the inflammation parameters stabilized (Fig.
1 and Fig. 2), therefore intravenous treatment was
continued (ceftriaxone + levofloxacin). After 16 days
of hospitalization, the patient was discharged home in
good general condition.

CHARACTERISTICS OF THE GENUS
CAPNOCYTOPHAGA

Capnocytophaga bacteria are slow-growing,
Gram-negative bacilli that have the ability to survive
inside phagocytes, mainly macrophages. This is due
to their capacity to produce catalase and oxidase,
as well as synthesis of sialidase, which inhibits the
bactericidal effect of macrophages (1,4). Interestingly,
species that colonize the oral cavity of dogs and
cats, such as C. canimorsus and C. cynodegmi,
have the ability to produce catalase and oxidase,
while other Capnocytophaga species inhabiting the
human oral cavity do not produce these enzymes (1).
Capnocytophaga rods evade the immune response
by “hiding” in phagocytes, which either causes no
inflammatory response or a weak response (4). The
microorganism’s adaptation to parasitism is a complex
of outer membrane enzymes that enables the uptake
of amino sugars from glycoproteins of human cells.
This mechanism may result in an increased numer of
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demia, po udarze niedokrwiennym moézgu z niedo-
wiladem, tetniakiem aorty brzusznej, torbielg watroby,
kamicg nerki lewej). Zdecydowano o pobraniu krwi na
posiew z réznych naczyn zylnych oraz moczu.

W kolejnych dniach stan pacjenta pogarszat sig, po-
mimo wlaczenia empirycznego leczenia przeciwdrob-
noustrojowego (ceftriakson 1 g co 12 godzin iv.) (5).
Z powodu pogorszenia parametrow oddechowych (test
w kierunku COVID-19 ujemny), w 3 dobie hospitaliza-
cji dotgczono lewofloksacyng (750 mg co 24 godz. i.v.).
Pacjent stat si¢ niewydolny krazeniowo, lecz obecna
byta diureza wlasna. Uzyskano dodatnie posiewy krwi
(butelka beztlenowa), jednak nie udato si¢ ustali¢ ga-
tunku bakterii metodami klasycznymi, poniewaz testy
identyfikacji biochemicznej wskazywaty na Gram-u-
jemne ziarenkowce Neisseria spp. lub Moraxella spp.
Tymczasem, w preparatach mikroskopowych z probki
krwi oraz z hodowli barwionych metoda Grama, zaob-
serwowano cienkie Gram-ujemne paleczki, a nie zia-
renkowce. Zdecydowano o zastosowaniu identyfikacji
metodg spektrometrii masowej MALDI-TOF (firma
Bruker), dzigki ktorej, w 11 dobie hospitalizacji, zi-
dentyfikowano pateczki Capnocytophaga canimorsus
ze wszystkich dodatnich butelek z krwig pacjenta.

Warto podkresli¢, ze az do dnia ustalenia gatunku
bakterii wyhodowanej z krwi pacjenta, nie tagczono za-
kazenia tozyska naczyniowego z rang po pogryzieniu,
gtownie dlatego, Zze rana nie wykazywata cech zaka-
zenia. W kolejnych dniach parametry zapalne stabili-
zowaly sie (Ryc. 1 i 2), dlatego kontynuowano terapie
dozylng (ceftriakson + lewofloksacyna). Po 16 dniach
hospitalizacji pacjent w stanie ogélnym dobrym zostat
wypisany do domu.

CHARAKTERYSTYKA RODZAJU
CAPNOCYTOPHAGA

Bakterie Capnocytophaga to wolnorosnace patecz-
ki Gram-ujemne, ktére wykazujg umiejgtno$¢ prze-
trwania wewnatrz fagocytow, gtownie makrofagow.
Jest to spowodowane zdolno$cig do wytwarzania ka-
talazy i oksydazy oraz syntezy sialidazy, hamujacej
bakteriobdjcze dziatanie makrofagoéw (1,4). Co cieka-
we, zdolno§¢ wytwarzania katalazy i oksydazy maja
gatunki kolonizujace jame ustng psow i kotow C. cani-
morsus, C. cynodegmi, podczas gdy pozostate gatunki
Capnocytophaga, zasiedlajagce jame ustng cztowieka,
nie wytwarzaja tych enzymoéw (1). Pateczki Capnocy-
tophaga unikaja odpowiedzi immunologicznej ,,ukry-
wajac si¢” wewnatrz fagocytow, przez co odpowiedz
zapalnanie jest wzbudzana lub jest ona stabo wyrazona
(4). Pewnym przystosowaniem drobnoustroju do paso-
zytnictwa jest kompleks enzymow btony zewnetrznej,
ktory umozliwia pobor aminocukrow z glikoprotein
komorek cztowieka. Taki mechanizm moze skutkowac
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complications in some patients, e.g. in patients with
alcoholic liver disease (1). Capnocytophaga rods
do not have high nutritional requirements, but their
slow growth in laboratory conditions makes their
identification difficult (4,6). Optimal growth conditions
for Capnocytophaga are provided by agar enriched
with 5% sheep blood or Casman (chocolate) agar and
an atmosphere of 5-10% CO2 (1,4).

PATHOGENICITY

The most commonly reported infections associated
with Capnocytophagaare skinand softtissueinfections,
aswellas cellulitis following animal bites. Occasionally,
these infections have further consequences such as
peritonitis, cholecystitis, osteomyelitis, and sepsis.
Endocarditis with perivalvular abscess, myocarditis,
meningitis, paraspinal abscesses, and septic
arthritis are also observed. Rare complications of
Capnocytophaga infections include Sweet’s syndrome
(acute febrile neutrophilic dermatosis with fever and
rash) and Waterhouse-Friderichsen syndrome in the
course of sepsis (1,4).

EPIDEMIOLOGY AND RISK FACTORS

Dogs, and less frequently cats, are carriers of the
pleomorphic rods Capnocytophaga canimorsus and
C. cynodegmi. Therefore, a common point of entry
for human infection is an animal bite wound and
contamination of the wound with saliva. However,
for generalized infection to occur, additional risk
factors must occur, the most important of which is
immunosuppression (1).

Serious generalized Capnocytophaga canimorsus
infections precede dog/cat bites in 33%-56% of cases
(2,4). According to de Boer’s study, 89% of individuals
had some form of contact with animals before
infection (3). Interestingly, men are more susceptible
(the male to female ratio is 3.75:1), and the average age
is 58 years (3). Risk factors for disseminated infections
include comorbidities such as chronic liver disease,
asplenia, COPD, renal failure, alcoholism, chronic
pneumonia, hematologic malignancies, Hodgkin’s
lymphoma, hairy cell leukemia, Waldenstrom’s
macroglobulinemia, and Echinococcus granulosus
infection, which impairs the host’s immune response
and leads to immunosuppression (1,3,4,6,7).

Additional risk factors for bite wound infection
include the extent and depth of tissue damage and
the wound’s location (hand, foot, face, and genitals)
(6). Cases of endocarditis are found in men in 78% of
cases, and the average age is 53 years (4). Predisposing
factors to Capnocytophaga endocarditis include
aortic stenosis, atrial myxoma, implanted pacemaker,

wzrostem powiktan u niektorych pacjentow, np. z cho-
robg alkoholowa watroby (1). Pateczki Capnocytopha-
ga nie maja wysokich wymagan odzywczych, ale ich
wzrost w warunkach laboratoryjnych jest powolny, co
utrudnia ich identyfikacj¢ (4,6). Optymalne warunki
wzrostu Capnocytophaga zapewnia agar wzbogacony
5% krwia baranig lub agar Casmana (czekoladowy)
oraz atmosfera 5-10% CO, (1,4).

CHOROBOTWORCZOSC

Najczesciej opisywane przypadki zakazen, w kto-
rych udowodniono udziat Capnocytophaga, to infek-
cje skory i tkanki podskornej oraz zapalenie tkanki
tacznej po pogryzieniach przez zwierzgta. Czasa-
mi obserwowano dalsze konsekwencje tych infekcji
W postaci zapalenia otrzewnej, zapalenia pecherzyka
zotciowego, kosci, szpiku oraz bakteriemie i sepse.
Obserwowano takze: zapalenie wsierdzia z ropniem
okotozastawkowym, zapalenie mig$nia sercowego,
zapalenie opon mozgowo-rdzeniowych, ropnie oko-
lokregostupowe czy septyczne zapalenie stawoéw. Do
rzadkich powiklan zakazen Capnocytophaga zali-
czamy zespol Sweeta (tj. ostre neutrofilowe zapalenie
skory z goraczka i wysypka) oraz zespot Waterhouse’a
-Friderichsena w przebiegu sepsy (1,4).

EPIDEMIOLOGIA I CZYNNIKI RYZYKA

Nosicielami pleomorficznych pateczek Capnocyto-
phaga canimorsus i C. cynodegmi sa psy, rzadziej koty,
dlatego wrotami zakazenia czlowieka jest najczesciej
rana powstala w wyniku pogryzienia przez zwierzg
i za$linienie rany. Jednak aby doszlo do uogolniongj
infekcji musza istnie¢ dodatkowe czynniki ryzyka,
z ktérych najistotniejsza jest immunosupresja (1).

Powazne infekcje uogolnione o etiologii Capno-
cytophaga canimorsus sa poprzedzone pogryzieniem
przez psa/kota w 33%-56% przypadkow (2,4). Wg.
badan de Boer, 89% o0s6b miato jakikolwiek kontakt
ze zwierzgciem przed zakazeniem (3). Co ciekawe,
bardziej podatni sa mezczyzni (stosunek M:K wy-
nosi 3,75:1) oraz osoby ze srednig wieku wynoszaca
58 lat (3). Do czynnikoéw ryzyka infekcji uogolnio-
nych zalicza si¢ wspotistniejace choroby jak: prze-
wlekte choroby watroby, asplenia, POChP, niewydol-
nos¢ nerek, alkoholizm, przewlekle zapalenie ptuc,
nowotwory ukladu hematopoetycznego, chioniak
Hodgkina, biataczka wtochatokomoérkowa, makro-
globulinemia Waldenstroma, czy tez zarazenie Echi-
nococcus granulosus, ktory powoduje uposledzenie
odpowiedzi immunologicznej gospodarza i prowadzi
do immunosupres;ji (1,3,4,6,7). Dodatkowym czynni-
kiem ryzyka wystapienia infekcji rany po pogryzie-
niu jest rozlegtos¢ i glebokos¢ uszkodzenia tkanek
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and audible murmurs (4). According to Zajkowska,
as many as 40% of Capnocytophaga canimorsus
infections occur in previously healthy individuals (1).

SYMPTOMS OF INFECTION AND FATALITY

The symptoms of infection are not specific — skin
lesions may be minor or extensive, with fever, fatigue,
abdominal pain, and shortness of breath (Table 1).
Purulent discharge from the wound, imflammation
of the lymphatic vessels, and local enlargement of the
lymph nodes may appear around the bite site (1). In
meningitis, the patient presents with positive meningeal
symptoms, photophobia, and confusion, similar to most
cases of meningitis. However, if fever is caused by C.
canimorsus, fever is less frequently observed (1,3).
Meningitis of this etiology should always be considered
when meningeal symptoms occur in association with
a dog or cat bite. It is worth noting that symptoms in the
case of Capnocytophaga canimorsus infection appear
gradually, after a few days or even up to three weeks
after the bite (1,3,4,6,8-15).

Similar cases of infections after dog bites
reported in the literature are presented in the table for
comparison (6,8-15). In all cases, the etiological factor
was Capnocytophaga canimorsus, and the wound
did not have to be extensive (in one case, infection
was suspected after being licked by the animal). The
antibiotic therapy used led to recovery in the vast
majority of cases (Table 1).

The mortality rate for severe Capnocytophaga
infections is 30%, but increases to 60% for septic shock.
This may be due to the slow growth of the bacteria
in laboratory conditions, which makes diagnosis
difficult (1-3,6,8-15). In extreme cases, a positive blood
culture can only be obtained post-mortem (4,12).
The underestimation of the actual number of serious
infections caused by Capnocytophaga may result from
the sensitivity of the bacteria to some antibiotics used
in empirical therapy, difficulties in identifying species
of rare microorganisms using available identification
systems, and the cessation of further blood sample
collection for culture when initial samples turn out to
be negative (2-4,7).

DIAGNOSTIC CHALLENGES

The  diagnostic  materials  from  which
Capnocytophaga bacilli are most often isolated is
venous blood collected for culture, cerebrospinal
fluid, or possibly a swab from the tissues surrounding
the wound after an animal bite (1,6,8-15). The slow
growth of the microorganism (5-7 days) means that
despite the use of an atmosphere enriched with 5-10%
CO, and blood-rich media, these small colonies

172

oraz umiejscowienie rany (r¢ka, stopa, twarz i narza-
dy plciowe) (6). Przypadki endocarditis opisywano
gtownie u mezezyzn — 78% przypadkow, ze $rednig
wieku wynoszacg 53 lata (4). Zapaleniu wsierdzia
o etiologii Capnocytophaga sprzyjaja: stenoza aor-
talna, $luzak przedsionka, wszczepiony rozrusznik
1 slyszalne szmery (4). Wedlug Zajkowskiej, do 40%
zakazen Capnocytophaga canimorsus wystepuje
u uprzednio zdrowych osob (1).

OBJAWY ZAKAZENIA I SMIERTELNOSC

Objawy zakazenia nie sg charakterystyczne —
zmiany skorne moga by¢ zaréwno niewielkie jak
i rozlegle, pojawia si¢ goragczka, zmeczenie, bol brzu-
cha, sptycenie oddechu (Tab.1). W okolicy ugryzie-
nia moze pojawic si¢ ropny wyciek z rany, zapalenie
naczyn limfatycznych, miejscowa limfadenopatia (1).
W przypadku zapalenia opon mézgowo-rdzeniowych
pacjent wykazuje dodatnie objawy oponowe, fotofo-
bie, zdezorientowanie, jak w przebiegu wigkszosci
ZOMR, jednak jesli przyczyng jest C. canimorsus,
rzadziej] obserwowana jest gorgczka (1,3). ZOMR
o tym podlozu nalezy rozwazy¢ zawsze, gdy objawy
oponowe wystepuja razem z pogryzieniem przez psa
lub kota. Warto podkresli¢, ze objawy w przypadku
zakazenia Capnocytophaga canimorsus, pojawiaja si¢
stopniowo, po kilku dniach Iub nawet po 3 tygodniach
po pogryzieniu (1,3,4,6,8-15).

Podobne przypadki zakazen po pogryzieniu przez
psa opisywane w literaturze, przedstawiono w tabeli
dla poréwnania (6,8-15). We wszystkich, czynnikiem
etiologicznym byt szczep Capnocytophaga canimor-
sus, zranienie nie musiato by¢ rozleglte (w jednym
przypadku podejrzewano zakazenie po polizaniu
przez zwierzg), a zastosowana antybiotykoterapia,
skutkowata w przewazajacej wigkszosci wyleczeniem
pacjenta (Tab.1).

Smiertelno$¢ w przypadku ciezkich zakazen o etio-
logii Capnocytophaga wynosi 30%, ale jesli wystapi
wstrzas septyczny — wzrasta do 60%. Przyczyna tego
moze by¢ powolny wzrost bakterii w warunkach labo-
ratorium, co utrudnia postawienie diagnozy (1-3,6,8-
15). W skrajnych przypadkach dodatni posiew krwi
mozna uzyska¢ dopiero post mortem (4,12). Niedosza-
cowanie rzeczywistej liczby ci¢zkich zakazen wywo-
tanych przez Capnocytopaga moze by¢ spowodowane
wrazliwoscia bakterii na niektore antybiotyki stoso-
wane w terapii empirycznej, trudnosciami w ustaleniu
gatunku rzadko wystepujacych drobnoustrojow przy
pomocy dostepnych systemow identyfikacyjnych oraz
rezygnacja z pobierania kolejnych probek krwi na po-
siew w przypadku, gdy pierwsze probki okazaly si¢
ujemne (2-4,7).
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Blood infection of Capnocytophaga canimorsus etiology

Zakazenie krwi o etiologii Capnocytophaga canimorsus

may be mistakenly missed, especially when other
microorganisms also grow in the cultures.

Another  diagnostic  challenge is species
identification. Classic identification tests based on the
biochemical activity of the microorganism often make
it difficult to differentiate Capnocytophaga species and
even to correctly determine the genus. These bacteria
are often incorrectly identified in biochemical tests as
belonging to the genus Moraxella spp. or Neisseria
spp., which contradicts the appearance of colonies on
agar and cell morphology in microscopic preparations.
To distinguish C. canimorsus from C. cynodegmi,
a sucrose and raffinose fermentation test is necessary,
and is positive for C. cynodegmi and negative for C.
canimorsus. In turn, C. canimorsus shows a positive
arginine dihydrolase test and negative urease, nitrate,
and indole test (1,4).

A good method for identifying rare microorganisms
is MALDI-TOF mass spectrometry, which, despite the
high cost of the equipment, is increasingly available in
microbiology laboratories. The MALDI-TOF method
is based on the spectrometric analysis of the molecular
weight of microbial surface proteins using a laser and
requires only a positive culture and a small amount of
live bacteria.

TREATMENT

It should be noted that routine prophylactic use
of antibiotics after animal or human bites is not
recommended unless the source of infection is
identified, because the use of antibiotics does not
prevent wound infection (5,7).

Polish guidelines recommend antibiotic therapy for
the treatment of infected wounds after bite, and the
selected treatment regimen depends on the severity of
the wound infection (5):

— Oral therapy:
» Amoxicillin/clavulanic acid 875/125 mg every
12 hours
» or Doxycycline 100 mg every 12 hours
» or Cefuroxime 500 mg every 12 hours +
Metronidazole 500 mg every 8-12 hours
» or Moxifloxacin 400 mg every 24 hours
— Intravenous therapy:
* Piperacillin/tazobactam 4.5 g every 6 hours
* or Meropenem 1 g every 8 hours or Imipenem 1
g every 6 hours

» or Moxifloxacin 400 mg every 24 hours

» or Levofloxacin 750 mg every 24 hours +
Metronidazole 500 mg every 8 hours

» or Ciprofloxacin 400 mg every 12 hours +
Metronidazole 500 mg every 8 hours

» or Cefuroxime 1.5 g every 8 hours +
Metronidazole 500 mg every 8 hours
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PROBLEMY DIAGNOSTYCZNE

Materiatem diagnostycznym, z ktorego najczesciej
izolowane sg pateczki Capnocytophaga to krew zylna
pobrana na posiew, ptyn moézgowo-rdzeniowy, ewen-
tualnie wymaz z tkanek okolicy zranienia przez zwie-
rze (1,6,8-15). Wolny wzrost drobnoustroju (5-7 dni)
powoduje, ze pomimo zastosowania atmosfery wysy-
congj 5-10% CO, oraz podtozy bogatych w krew, moz-
na te drobne kolonie omytkowo przegapic, szczeg6lnie
gdy w posiewach rosng jeszcze inne drobnoustroje.

Kolejnym problemem diagnostycznym jest identy-
fikacja do gatunku. Przy uzyciu klasycznych testow
identyfikacyjnych opartych na aktywnos$ci bioche-
micznej drobnoustroju, czeste sa trudnosci w zrézni-
cowaniu gatunkéw Capnocytophaga, a nawet w pra-
widlowym ustaleniu rodzaju. Najczesciej bakterie
te w testach biochemicznych sa mylone z rodzajem
Moraxella spp. lub Neisseria spp., co jest sprzeczne
z wygladem kolonii na agarze i wygladem komorek
w preparatach mikroskopowych. Z kolei, aby odroznié¢
od siebie C. canimorsus i C. cynodegmi, nalezy wy-
kona¢ test fermentacji sacharozy i rafinozy, ktory jest
dodatni dla C. cynodegmi, natomiast ujemny dla C.
canimorsus. Z kolei C. canimorsus wykazuje dodatni
wynik testu dla dihydrolazy argininy i uyjemny wynik
testu dla ureazy, azotandéw oraz indolu (1,4).

Dobra metoda w identyfikacji rzadkich drobnoustro-
jow jest metoda spektrometrii mas MALDI-TOF, coraz
bardziej dostepna w laboratoriach mikrobiologicznych,
pomimo wysokiej ceny urzadzenia. Metoda MALDI-
TOF oparta jest na badaniu spektrometrycznym masy
czasteczkowej biatek powierzchniowych drobnoustroju
przy pomocy lasera i wymaga jedynie dodatniego po-
siewu i niewielkiej ilosci zywych bakterii.

LECZENIE

Nalezy podkresli¢, ze rutynowe stosowanie profi-
laktyczne antybiotyku po pogryzieniach przez zwie-
rz¢ czy czlowieka nie jest zalecane, jesli nie zostato
zidentyfikowane zrodto infekcji, poniewaz stosowanie
antybiotyku nie chroni przed zakazeniem rany (5,7)

Polskie rekomendacje zalecaja stosowanie antybio-
tykoterapii w leczeniu zakazonych ran po pogryzie-
niach i wskazuja na zastosowanie wybranego schema-
tu leczniczego, w zaleznosci od cigzkosci zakazenia
tej rany (5):

— w terapii doustne;j:

« amoksycylina/kwas klawulanowy 875/125 mg

co 12 godz.

* lub doksycyklina 100 mg co 12 godz.

e lub cefuroksym 500 mg co 12 godz. +

metronidazol 500 mg co 8-12 godz.

¢ lub moksifloksacyna 400 mg co 24 godz.;
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* or Ceftriaxone 1 g every 12 hours +
Metronidazole 500 mg every 8 hours
* or Cefotaxime 1-2 g every 6-8 hours +
Metronidazole 500 mg every 8 hours

For immunocompromised individuals, a dog or
cat bite may have serious consequences, such as
significant swelling at the site of injury, disruption of
propertissue oxygenation, infection of muscles, fascia,
periosteum, and joint capsules, leading to bacteremia
and sepsis. In such cases, a broad-spectrum antibiotic
is recommended. The choice of antibiotic for empiric
treatment of sepsis depends on identifying the most
likely source of the severe infection (5). If sepsis/
septic shock results from a necrotizing infection of
skin and soft tissue, intravenous treatment should
include:
— Vancomycin 15-20 mg/kg every 8-12 hours
— or Linezolid 600 mg every 12 hours + Piperacillin/

tazobactam 4.5 g every 6 hours
— or Meropenem 1 g every 8 hours or Imipenem 1 g

every 6-8 hours

Capnocytophaga spp. bacteria are sensitive
to penicillins, third-generation cephalosporins,
carbapenems, doxycycline, and clindamycin.

Most strains are also sensitive to macrolides and
fluoroquinolones. Penicillins are often the drug of
choice (1,2,5). It is worth noting that Capnocytophaga
canimorsus, which colonizes animals, does not have
the ability to produce P-lactamases, unlike other
Capnocytophaga species (4). These bacteria are
naturally resistant to aztreonam, trimethoprim (co-
trimoxazole), fosfomycin, and aminoglycosides.
Based on treatment regimens for similar serious
infections of different etiology, antibiotics are
recommended for 21 days for meningitis, 4-6 weeks
for endocarditis, and 6-8 weeks for bone or joint
infections.

SUMMARY

1. Even small, superficial wounds caused by animal
bites can lead to serious infections, especially in
immunosuppressed patients due to age or chronic
diseases.

2. The main reasons for delays in the identification of
this species are the slow growth of Capnocytophaga
canimorsus in laboratory conditions and its
biochemical activity similar to other bacteria.

3. Accurate identification of bacterial species
enables effective therapy, facilitates identification
of the source of bloodstream infections, and
significantly reduces the risk of complications
following infections with rare bacteria, such as
Capnocytophaga canimorsus.

— w terapii dozylne;:

* piperacylina/tazobaktam 4,5 g co 6 godz.

* lub meropenem 1 g co 8 godz. lub imipenem 1g

co 6 godz.

* lub moksifloksacyna 400 mg co 24 godz.

* lub lewofloksacyna 750 mg co 24 godz. +

metronidazol 500 mg co 8 godz.

* lub ciprofloksacyna 400 mg co 12 godz. +

metronidazol 500 mg co 8 godz.
* lub cefuroksym 1,5 g co 8 godz. + metronidazol
500 mg co 8 godz.

* lub ceftriakson 1 g co 12 godz. + metronidazol
500 mg co 8 godz.

* lubcefotaksym 1-2 g co 6-8 godz. + metronidazol
500 mg co 8 godz.

Dla 0s6b z zaburzeniami odpornosci pogryzienie
przez psa lub kota moze mie¢ powazne konsekwen-
cje, w postaci duzego obrzeku w miejscu zranienia
utrudniajgcego prawidtowe natlenienie tkanek, zaka-
zenia obejmujgcego miesnie, powiez, okostna, torebke
stawowa, prowadzac do rozwoju bakteriemii i sepsy.
Wtedy zaleca si¢ podanie antybiotyku o szerokim
spektrum dziatania. Wybdr antybiotyku do terapii
empirycznej sepsy zalezy od ustalenia, co jest najbar-
dziej prawdopodobnym punktem wyjscia tej ciezkiej
infekcji (5). Jesli sepsa/wstrzas septyczny jest konse-
kwencja zakazenia skory i tkanki podskornej i prze-
biega z wytworzeniem martwicy, w terapii dozylnej
zastosowanie ma:

— wankomycyna 15-20 mg/kg co 8-12 godz.

— lub linezolid 600 mg co 12 godz. + piperacylina/
tazobaktam 4,5 g co 6 godz.

— lub meropenem 1 g co 8 godz. lub imipenem 1g co

6-8 godz.

Bakterie Capnocytophaga spp. wykazuja wrazli-
wos$¢ na penicyliny, cefalosporyny Il generacji, kar-
bapenemy, doksycykling i1 klindamycyng. Wigkszo$¢
szczepow jest wrazliwa rowniez na makrolidy i fluoro-
chinolony. Najczesciej lekiem z wyboru sg penicyliny
(1,2,5). Co istotne, Capnocytophaga canimorsus ko-
lonizujaca zwierzeta, nie ma zdolnosci do produkcji
B-laktamaz, tak jak si¢ to zdarza w przypadku innych
gatunkow Capnocytophaga (4). Bakterie te sg natural-
nie oporne na aztreonam, trimetoprim (ko-trimoksa-
zol), fosfomycyne 1 aminoglikozydy. Opierajac si¢ na
schematach leczenia podobnych ciezkich infekeji o in-
nej etiologii, zaleca si¢ stosowanie antybiotyku 21 dni
w przypadku zapalenia opon médzgowo-rdzeniowych,
4-6 tygodni w przypadku zapalenia wsierdzia, 6-8 ty-
godni w zakazeniu obejmujacym kosci lub stawy.

PODSUMOWANIE

1. Nawet niewielkie, = powierzchowne  rany
spowodowane pogryzieniem przez zwierzeta,
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ABSTRACT

Oral health plays a crucial role in obesity management. Scientific evidence suggests an association between
obesity and oral diseases, including periodontal disease, dental caries, tooth erosion, xerostomia, and dentinal
hypersensitivity. Maintaining optimal oral health is essential for obese patients, as compromised dentition or oral
discomfort can influence dietary habits. However, managing oral health in obese individuals can be challenging
due to anatomical limitations and lifestyle choices. A profound knowledge of obesity and its manifestations is
essential for oral health professionals to raise awareness and provide patients with comprehensive care.
Pocrescophobia also known as obesophobia, is an intense fear of gaining weight. It affects both adoloscent
women and men, manifesting as an irrational dread associated with weight gain. Like other phobias, obesophobia
falls under the umbrella of anxiety disorders, leading to exaggerated anxiety when discussing or thinking about
weight gain. Individuals with this fear may go to extreme lengths to avoid weight gain, which can increase the
risk of developing eating disorders. Stress can lead to bruxism, wear away the occlusal surfaces and incisal
edges, resulting in flat, shorter teeth. Smooth V-shaped cavities arise when lateral stresses surpass physiological
limitations, resulting in gum recession and tooth discomfort. Canker sores, xerostomia, and lichen planus have
all been linked to stress.

By addressing both obesophobia and obesity as well as oral health, patients’ overall well-being and quality of

life can be improved.

Keywords: obesity, oral health, phobic disorders, pocrescophobia.

“Obesity is the biggest disease of Mankind — bigger
than even cancer. Your self-confidence is low and you
become mentally sick”

Jackky Bhagnani

Obesity is considered as the fifth biggest cause of
death globally (1). The prevalence of overweight and
obesity among children and adolescents aged between
5 to 19 has increased considerably, from 8% in 1990
to just over 20% in 2022 (2). According to World
Health Organization estimates, more than 2.5 billion
adults aged 18 and older were overweight in 2022
(2). Of these, nearly 890 million adults were obese
(2). 43% of adults aged 18 and over (43% of men and
44% of women) were obese (2). From 1990, the global
prevalence of adult obesity has more than doubled, and
adoloscent obesity has quadrupled (2). In 2022, around
37 million children under the age 5 were overweight
(2). Overweight and obesity were once thought to be
a problem in high-income countries, but they are now

becoming more common in low- and middle-income
countries, particularly in urban areas (2).

People are becoming concerned about the rise in
weight gain and associated risk factors. The extreme,
irrational and overwhelming fear of gaining weight or
getting fat is termed as pocrescophobia also known as
obesophobia which originated from two greek words
“obese” which means fat and “phobia” which means fear
(3). People who suffer from this phobia will go to extremes
to avoid weight gain. They may bring their own food
everywhere to control what they eat, criticize themselves
excessively, eat very small portions of food and engage in
harsh dieting, exercise too much, prevent eating-related
activities, and spend a lot of time and money on ways
to look, feel, or be thinner, including procedures like
liposuction. Pocrescophobia can result in underweight or
malnutrition. However, their anxiety of gaining weight
persists. It is often connected to and occur in conjunction
with other mental illnesses such as (4):

— Anorexia Nervosa
— Bulimia Nervosa
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— Avoidant restrictive food intake
— Body dysmorphic disorder

— Orthorexia Nervosa

— Obsessive Compulsive Disorder

OBESITY AND SYSTEMIC HEALTH

Obesity is becoming a major public health concern,
harming our entire health. Itis linked to type 2 diabetes,
hypertension, and cardiovascular disease. Obesity
and overweight have been linked to elevated blood
pressure, which is a major cause of stroke and chronic
renal disease. Metabolic syndrome is inextricably
linked to obesity (5). Raised waist circumference, high
triglyceride levels, high blood pressure, raised fasting
blood glucose, and low HDL levels may be present
(5). Obese individuals are more likely to develop
severe liver disease, cirrhosis, and even liver failure,
it may raise the risk of developing some malignancies,
gout and osteoarthritis. Sleep apnea and asthma are
frequent conditions caused by irritated and restricted
airways (5).

OBESITY AND ORAL HEALTH

A bidirectional association exists between oral and
systemic health. Individuals general healthis influenced
by their oral health, which includes the preservation
of the perioral tissues, craniofacial complex,
periodontal tissues, and dentition. Urbanization and
modernization, together with unfavorable dietary
trends aimed at increasing fat and sugar consumption
while reducing roughage intake, have all led to the
development of unhealthy eating patterns. As a result,
oral health deteriorates and BMI increases. It is thought
that inflammation plays an important role in the link
between oral disease and obesity. Dental caries,
periodontitis, and tooth loss may be connected with
a higher BMI or obesity, whereas a healthy mouth may
be associated with a lower BMI. Promoting general
and oral health should go along as one, as similar risk
factors can be addressed (6).

Obesity and Salivary Glands. The salivary glands
are one of the primary structures impacted by obesity
and its comorbidities, as they are responsible for the
release of a variety of enzymes and growth factors
required for the biological balance and protection
of the oral cavity. It was recently discovered that an
imbalance between the amounts of reactive oxygen
species (ROS) and antioxidants can play a crucial role
in the development of pathologies in the salivary gland
(submandibular gland, parotid gland) (7).

Obesity and Saliva. Modéer et al. found that
childhood obesity is associated with a reduction of
the flow rate of stimulated whole saliva compared to
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individuals of normal weight, which is linked to dental
caries, demonstrating the negative impact of obesity
on oral health. Obese adolescents have higher levels
of proinflammatory cytokines in their crevicular fluid
compared to those of normal weight (8). This is similar
to the hyper-inflammatory reaction observed in obese
adults by Flink et al., indicating that inflammatory
mediators play a role in the hypofunction of the
salivary glands (9). Obese individuals have different
saliva characteristics, including altered concentrations
of sialic acid, phosphorus, and peroxidase activity,
as well as decreased flow of stimulated saliva. These
changes are correlated with tooth caries and periodontal
disease. Salivary alterations, such as phosphate, sialic
acid, protein, and immunoglobulin levels, as well as
peroxidase activity, could explain the reason why
obese children are more likely to develop dental caries
).

Obesity and Dental Caries. Salivary glands
and saliva play an important role in dental health by
building and maintaining soft and hard tissues. When
saliva flow is restricted, oral health issues such as dental
caries develop, which are still one of the most common
disorders. According to studies conducted in Norway
(10) and Saudi Arabia (11), having an above-average
waist circumference was strongly correlated with an
increase in dental caries among adolescents. Waist
circumference is considered to be a more accurate and
sensitive anthropometric marker of central adiposity
than body mass index.

Obesity and Periodontitis. Periodontitis develops
as a result of an interaction between dental plaque
biofilm and the host’s immune response to modifiable
factors like obesity. Saito et al. were the first to report
a link between obesity and periodontal disease in
humans (10). Since then, many researchers have
investigated the relationship between obesity and
periodontal disease using various obesity metrics such
as BMI, waist-hip ratio, body fat, and so on. The study
by Ghadah Abu-Shawish et al (2022) revealed a strong
link between BMI and periodontitis in Indonesian
individuals (12). As a result, BMI can be used to
determine the risk of developing periodontitis.

Obesity and Gingivitis. Obesity and gingivitis are
mutually supportive disorders. Obese people have
more gingivitis than usual. Hydroxyproline has long
been regarded as a biomarker for collagen degradation.
It has been connected to gingivitis and periodontitis, as
well as active neutrophil matrix metallopeptidase. JM
Goodson determined that obesity increases gingivitis,
and gingivitis promotes obesity by a process involving
neutrophil activation and collagen degradation, which
results in hydroxyproline release (13).

Obesity and Dental Development. Obesity
in children and teenagers is linked with a rise in
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height and bone age. In addition, children who are
underweight or overweight may experience variations
in tooth eruption. In 2018, a study in Chennai,
India, found that obese children have delayed tooth
eruption (14). Another study by Sindelarova et al. on
the association between obesity and the timing of
permanent tooth eruption found that obese children
had permanent teeth earlier than normal children
(15). Disruption of normal permanent tooth growth
might result in the premature appearance of new teeth,
which can interfere with treatment planning. Failure
to receive timely treatment might result in increasing
oral problems such as inadequate occlusion, crowding,
and oral hygiene.

Obesity and Tooth Erosion. Obese people are at risk
of tooth erosion due to vitamin deficiencies, soft drink
use, gastric reflux syndrome, and vomiting. Obesity
and bariatric surgery are linked to an increased risk of
dental wear. Increased prevalence of gastroesophageal
reflux and vomiting, which lowers the pH in the oral
cavity is consequently a major risk factor for erosive
dental wear; and recommended postoperatively, small
yet frequent meals (4-6 meals/day), which shortens
the regeneration period for the saliva, is of great
importance for the hard tissue protection. Cui Yang
(2021) revealed that a significant number of obese
individuals are at high risk for erosive dental wear and
could experience increased pulp exposure, resulting in
avitalization of the teeth (16).

Obesity and Tooth Loss. Another rising public
health concern is tooth loss, which is a result of repeated
exposure to untreated oral conditions such dental caries
and periodontal disease (17,18). An extreme result of
losing teeth is edentulism, which is characterized by
having no teeth at all in the mouth. It is also known to
lower an individual’s quality of life. Severe tooth loss
is the 36th most common chronic condition affecting
life expectancy worldwide, impacting 2% of the
population, according to the Global Burden of Diseases
study (19). Obesity is also considered a risk factor for
tooth loss. The growth of adipocytes constricts blood
vessels that provide cellular nutrients. This scenario
promotes the recruitment of macrophages to the
core of adipose tissue, worsening the inflammatory
load through upregulation feedback. As a result,
the inflammatory state lowers the immunological
threshold, making overweight individuals more prone
to periodontal disease, which is a leading cause of tooth
loss. Irrespective of the difficulties in determining
the primary cause of tooth loss, obesity is known to
increase the risk of both dental caries and periodontal
disease (20).

IMPACT OF POCRESCOPHOBIA ON ORAL
HEALTH

Pocrescophobia can develop at any age, but it is
most commonly observed in adolescents. They are
more sensitive to negative comments from their peers.
Females are more likely to exhibit this condition than
males. People with this phobia are much more likely
to experience panic episodes. Obsession with weight
and food can increase anxiety, therefore exacerbating
the phobia. They frequently monitor their weight,
are obsessed with whatever food they have and the
exercise they do to maintain their weight. It leads
to low blood pressure, a slower pulse than normal,
lack of energy, lightheadedness, hyperhidrosis, mood
swings, sleeping difficulties, hair thinning, hair loss,
poor bone density, an increased risk of heart attack,
and upset stomach (3,4).

Chronic stress accelerates the stress hormone,
cortisol which contributes to greater periodontal
deterioration (21,22). It is one of the most essential
glucocorticoids, a hormone generated by the adrenal
cortex. Glucocorticoids suppress immunity by
reducing the generation of secretory immunoglobulins
and neutrophil activity, thereby impairing defense
against periodontal microbes (23). Exposure to
cortisol altered the activity profile of the oral
microbiome and stimulated the local host immune
response, predisposing to periodontitis. (23). Stress is
an important factor in teeth grinding and clenching,
hence leading to temporomandibular disorders or
bruxism (24). Excessive grinding and clenching wears
away the occlusal surfaces and incisal edges, resulting
in flat, shorter teeth. Smooth V-shaped cavities occur
when lateral stresses surpass the physiologic level,
followed by gum recession and tooth sensitivity (25).
Canker sores, xerostomia and lichen planus are also
thought to be associated with stress (26).

Management of pocrescophobia. The treatment
combines psychotherapy and pharmacotherapy.
Psychotherapy involves cognitive behavioral treatment,
which includes exposure therapy. Antidepressants,
benzodiazepines, and beta blockers are among the
drugs used in pharmacotherapy.

— Cognitive behavioral therapy: The foundation for
cognitive therapy lies on Beck’s tri-part model of
emotion, which claims that thoughts, feelings, and
behaviors are connected (27). According to this
hypothesis, modifying maladaptive thinking is
offered as a way to alter the patient’s maladaptive
affect and behavior. This therapy employs
a variety of techniques to address distorted
thoughts, including identifying inaccurate
thinking, examining the evidence for and against
automatic thoughts, challenging and changing
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maladaptive  thoughts, altering problematic
behaviors, and relating to others in more adaptive
ways (27). Exposure therapy is a technique
designed to help people confront their concerns. It
directly targets avoidance by encouraging anxious
individuals to approach feared stimuli, often in
a gradual manner (28).

— Medications:  Antidepressants like selective
serotoninreuptake inhibitors (SSRIs)are prescribed
more often, which includes escitalopram,
sertraline, paroxetine, Venlafaxine, Clomipramine
(a type of tricyclic antidepressant), moclobemide
(a type of antidepressant from the monoamine
oxidase inhibitor group of antidepressants),
benzodiazepines which are categorised under
minor tranquillisers are also used to treat such
conditions. Beta blockers like propranolol are used
to treat high blood pressure and heart palpitations
in severe cases (29).

CONCLUSION

Obesity, pocrescophobia and oral health are all
related in a complex cycle in which the fear of weight
gain influences dietary choices. These choices affect
both weight and oral health. Poor dental hygiene can
have a negative impact on overall health and weight
management. Being overweight or obese may increase
the chance of developing periodontal disease, dental
caries, or tooth loss. Promoting general and oral health
as well as physical exercise should go hand in hand
because shared risk factors may be weakened. Despite
the fact that there is a strong link between oral health
and pocrescophobia, further research is required to
fully establish this relationship.
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ABSTRACT

INTRODUCTION. Determining the prevalence of inflammatory periodontal diseases makes it possible to
determine the age group most prone to them, which will help to implement correct treatment and prevention
measures for persons of this group, aimed at increasing the level of individual and public health of the Republic
of Kazakhstan.

PURPOSE. The purpose of the study was to determine the prevalence of inflammatory periodontal diseases
among the population of the city of Astana according to several criteria and to compare data on the statistics of
periodontitis incidence from the world and Kazakhstan.

MATERIAL AND METHODS. The research was conducted using the methods of clinical examinations and
statistical data processing. The study involved 642 people aged 18 to 80 years who, within twelve months,
applied to dental institutions in Astana and were checked according to the inclusion and exclusion criteria.
RESULTS. Clinical studies included determining the level of oral hygiene using the simplified oral hygiene
index OHI-S and determining the condition of periodontal tissue using the community periodontal index of
treatment needs CPITN. The research was conducted in five age groups: 18-25, 26-35, 36-50, 51-65, and 66-80
years. It was found that the highest prevalence of various forms of gingivitis and periodontitis was observed in
the 66-80 age group — 99% and 69%, respectively. The general distribution in all groups indicated a directly
proportional relationship between the frequency of detection of inflammatory periodontal diseases and the age
of the participants.

CONCLUSIONS. A comparison of data on the incidence of periodontal disease in the world and in Kazakhstan
showed a 3.52% lower incidence rate in Kazakhstan compared to the world average. The use of regular and
timely preventive and treatment measures for the population group most prone to inflammatory periodontal
diseases will make it possible to improve the level of public health.

Keywords: oral hygiene, bleeding gums, calculus, dental plaque, gingivitis

INTRODUCTION Several main problems were formed in this study. The
first was the selection of criteria for determining the
Determining the level of public health in prevalence of inflammatory periodontal diseases, the

international practice is carried out with the help of second was the lack of international unified methods for

complex demographic indicators of birth and mortality,
average life expectancy, indicators of disability and the
general level of physical development (1). Each of these
indicators is affected by the level of disease prevalence,
which, depending on the scale of coverage, is fixed at the
local, regional, state, or global level (2). Therefore, one of
the main tasks of the healthcare sectors of each country
is the constant monitoring of the prevalence of diseases
to ensure a stable epidemiological state. Determining
the prevalence of inflammatory periodontal diseases
will make it possible to identify the population group
most prone to them, which allows the development of
correct preventive and therapeutic measures in order
to improve the level of public health in Kazakhstan.

determining the prevalence of these diseases, the third
was the lack of statistics on the incidence of various
forms of periodontitis in the world and in Kazakhstan.
In their study, Ruzuddinov et al. conducted an
assessment of the dental health of the adult population
of Kazakhstan with the aim of improving removable
prosthetics (3). The results of the dental examination of
the urban and rural population included the detection
of such forms of dental disecase as carious lesions,
periodontal diseases and defects of the dentition, which
were characterized by complete or partial absence
of teeth on the upper, lower or both jaws. Since the
main attention in this study was directed to the defects
of the dentition, in order to identify the need for the

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

182



Aiman Onerova, Ardak Yeslyamgaliyeva

improvement of replacement prosthetics, the problem
of choosing criteria for determining the prevalence of
carious lesions and periodontal diseases was not solved.

Daminova and Makhkamova estimated the
prevalence of inflammatory diseases of the hard and
soft tissues of the oral cavity in persons engaged in
contact sports (4). To determine the prevalence of
these diseases, the dental status of 64 subjects was
determined, and a survey was conducted based on
a specialized card, which included the identification of
the presence or absence of maxillofacial region injuries
and the experience of using protective caps. Given the
specificity of the task set by the authors, which was
to reveal the relationship between diseases of the oral
cavity and the presence of injuries received as a result
of engaging in contact sports, the use of the proposed
criteria for general population studies to detect the
prevalence of periodontal diseases is incorrect.

The generally accepted method of diagnosis remains
effective during clinical examination, but raises doubts
about the correctness of its application for conducting
population studies. Giindogar et al. conducted a cross-
sectional study to determine the levels of cytokines,
chemokines, and growth factors in gingival crevicular
fluid in patients with periodontal disease and in healthy
individuals (5). According to the results of the study,
the levels of interleukin, interferon g-induced protein
10, macrophage chemotactic protein 1 and vascular
endothelial growth factor were significantly higher
than in healthy individuals, which makes it possible
to use these peptides and proteins as markers of
periodontal diseases. Jumayev et al. conducted a study
to determine the predictors of the development of
chronic gingivitis in children of Turkmenistan (6). The
authors found that exceeding the critical number of such
pathogens as Porphyromonas gingivalis, Prevotella
intermedia, Treponema denticola, Prevotella oralis,
Fusobacterium nucleatum affects the development
of chronic catarrhal gingivitis and is a predictor of
the occurrence of an inflammatory process in the
periodontal tissue. The results of the conducted studies
have significant practical value, however, for their use
in population studies, a final check must be carried out
for the development of specific diagnostic tests.

Nortaev et al. in the study of the prevalence of
periodontal disease among workers in the chemical
industry provided the global general statistics of these
diseases, but the indicators of the countries of the world
and Central Asian countries were not given separately
(7). Thus, the results obtained for comparing data on
the prevalence of periodontitis in the world and in
Kazakhstan are currently insufficient.

The purpose of this study was to determine the
prevalence of inflammatory periodontal diseases
according to several criteria and to compare data on

the incidence of periodontitis in Kazakhstan and the
world. The research hypothesis: the prevalence of
inflammatory periodontal diseases increases with age
among the population of Astana, Kazakhstan. It aligns
with the study’s purpose and reflects the common
understanding in periodontal research that age is
a significant factor in the development and progression
of periodontal diseases.

MATERIAL AND METHOD

Clinical examinations included physical and
laboratory examinations. Conducting a physical
examination consisted in the collection of anamnesis
and examination of patients who applied to various
dental institutions of the city of Astana for twelve
months. The selection of Astana as the study site
was determined by the fact that as a capital, the city
offers a unique demographic representation, attracting
residents from various regions and socioeconomic
backgrounds. This provides a diverse population
sample. The city’s significance as the capital also
means that findings from this study could have
broader implications for national oral health policies.
The variety of the dental institutions in the study was
determined by the attempt to capture a broad spectrum
of the population and various treatment approaches.
The geographic distribution of these institutions within
the city was also taken into account to ensure coverage
of different city districts and socioeconomic areas.

Formation of the sample was carried out by
means of a survey on compliance with the inclusion
and exclusion criteria. The inclusion criteria were
as follows: age from 18 to 80 years and absence of
contraindications to the examination. Exclusion criteria
were met by participants who: due to an unstable state
of health required urgent medical care, underwent
antibiotic therapy or other drug therapy, underwent
dental prophylaxis during the last six months before
the start of the study, had a confirmed pregnancy. The
sample formed in this way included 642 people, who
were divided into 5 groups by age. The age and gender
distribution are shown in Table 1.

The age group classifications used in this study were
intentionally created to preserve useful and statistically
significant cohorts while capturing the evolution of
periodontal diseases over various life stages. The five
age groups represent significant stages in adulthood
that could be associated with various risk factors and
oral hygiene practices. This classification offers large
enough sample numbers within each category for
statistically significant comparisons, and it also permits
a detailed examination of the potential changes in
periodontal disease prevalence and severity throughout
adulthood. These age ranges also correspond to typical
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Table 1. Age and gender composition of research participants

Group Age of participants Total m.lmber Number of women Number of men
of patients
1 18-25 years old 240 106 (44%) 134 (56%)
2 26-35 years old 112 60 (53%) 52 (47%)
3 36-50 years old 122 50 (41%) 72 (59%)
4 51-65 years old 90 40 (44%) 50 (56%)
5 66-80 years old 60 40 (67%) 20 (33%)

Source: compiled by the authors

cohorts utilized in epidemiological investigations,
which makes it easier to draw parallels with other
periodontal health research.

Clinical indices were used as an assessment tool
during oral examinations to evaluate oral hygiene
status. The simplified oral hygiene index OHI-S
Greene-Vermillion (1964) was used to determine
the level of oral hygiene (8). The method of its
determination consisted in staining the vestibular
surfaces of teeth — 16, 11, 26, 31 — and the lingual
surfaces of teeth — 36, 46 — with an iodine-containing
solution and determining plaque and calculus on their
surfaces. The OHI-S index was calculated according
to the formula:

2.dp

2t
OHISZT + o

(1

where: X — the sum of values; dp — dental plaque;
t — tartar; n — the number of examined teeth (usually 6).

The interpretation of the obtained values is given
in Table 2.

medical measures depends on the evaluation of the
obtained results (Table 3).

The selection of OHI-S and CPITN was based on
their well-established reliability and widespread use
in epidemiological research on periodontal health.
The OHI-S provides a quantitative assessment of oral
hygiene status by evaluating dental plaque and calculus
accumulation. The CPITN offers a comprehensive
evaluation of periodontal status and treatment needs.
Together, these indices allow for a multifaceted
analysis of oral health, linking hygiene practices with
periodontal outcomes. Their standardized nature
facilitates comparisons with other studies worldwide,
enhancing the global relevance of the findings.
Statistical processing of the obtained data was carried
out using the Microsoft Excel application package and
IBM SPSS 23 software for statistical data analysis.
Patients or their legal representatives’ consent to
conduct the examination was obtained.

Table 3. Evaluation of the results of the periodontal
examination and the amount of necessary treatment measures

Examination results Score in | Scope of treatment
Table 2. Interpretation of OHI-S index values points measures
Evaluation of the Assessment of Clinically healthy No treatment is
Index value . . . . 0 .
index oral hygiene periodontium required
0-0.6 Low Good Bleeding during 1 Improvement of oral
0.7-1.6 Average Satisfactory probing hygiene
1.7-2.5 High Unsatisfactory Periodontal pock'et up
More than 2.6 Very high Bad to 3 mm, bleeding, 2 Removal of tartar and
- subgingival calculus improvement of oral
Source: compiled by the authors. ; .
Periodontal pocket 3 hygiene
3.5-5.5 mm
The. condition of Fhe periodontal . tissue was Periodontal pocket Treatmentlof
determined by calculating the CPITN index of the more than 6 mm 4 PeflOdQHtal disease
need for treatment of periodontal diseases (9). To by surgical methods

determine the index, tooth rows are divided into
sextants — frontal and two lateral, in each of which the
periodontal condition of the tooth with the most severe
clinical condition is recorded. Attention is drawn to the
following clinical symptoms: bleeding gums, tartar,
pocket depth. For the examination, a periodontal probe
1s used, with divisions at the level of 3.5 and 5.5 mm to
fix the depth of the pocket. The amount of necessary
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RESULTS

When studying the prevalence of inflammatory
periodontal diseases, attention was paid to those criteria
and methods of determination that provided numerical
indicators of this prevalence for the correctness of
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comparing its values in the studied groups of patients.
For this purpose, the OHI-S Greene-Vermillion
simplified oral hygiene index and CPITN periodontal
disease treatment need index were used in the study.
These indices are used in dental research all over
the world and have a clear evaluation system, which
facilitates ease of use for comparative studies (10-12).

After determining the level of oral hygiene
according to the simplified OHI-S index in each study
participant (formula 1), the average value of this index

To determine the state of the periodontal tissue,
the CPITN index of the need for the treatment of
periodontal diseases was calculated. The division of
tooth rows into sextants made it possible to identify
the number of affected sextants of each patient and to
statistically determine the average number of sextants
per person in each of the studied groups (Table 5).

Table 5. The average number of affected sextants per person
in the studied groups

was calculated for each age group (Table 4). Average number of
Age group affected sextants per
Table 4. Average values of the OHI-S index in the studied person
groups Group 1 (18-25 years old) 2
Age group OHI-S index Group 2 (26-35 years old) 2.4
Group 1 (18-25 years old) 1.9 Group 3 (36-50 years old) 3
Group 2 (26-35 years old) 2.5 Group 4 (51-65 years old) 3.6
Group 3 (36-50 years old) 2.6 Group 5 (66-80 years old) 3.6

Group 4 (51-65 years old) 3
Group 5 (66-80 years old) 32
Source: compiled by the authors

Using the interpretation of the results of the
OHI-S index (Table 2), it can be noted that patients
of groups 1, 2 and 3 have a high score of the index,
which corresponds to an unsatisfactory assessment
of oral hygiene, and patients of groups 4 and 5 have
a very high score of the index, indicating for a poor
hygiene rating. The best indicators were found in the
age group of 18-25 years, and in each subsequent data
the indicators worsened compared to the previous
one, which indicated a decrease in the assessment of
oral hygiene depending on the increase in the age of
the study participants. This distribution may indicate
a relationship between age and oral hygiene. It is
also worth paying attention to the difference in the
index between the groups. The difference between
the first and second groups was 0.6, between the
second and third — 0.1, between the third and fourth
— 0.4, and between the fourth and fifth — 0.2. The
greatest discrepancy was observed between the first
and second, as well as between the third and fourth
groups. Such an observation may indicate the presence
of relative age thresholds, which are characterized
by a noticeable decrease in the level of oral hygiene.
In this study, these thresholds are found at the age
of 25-35 years and 50-65 years. In order to test this
hypothesis, it is worth checking the persons of these
age categories, dividing them additionally into several
more age groups, using, for example, a step of 5 years,
and to increase the reliability of the results, use several
indicators of oral hygiene, and as a control group,
it is recommended to choose participants with no
complaints about dental problems in the anamnesis.

Source: compiled by the authors

As in the case of determining the oral hygiene
index, the indicators obtained during the calculation
of the average number of affected sextants per person
deteriorate according to the increase in the age of the
study participants. However, in groups 4 and 5, these
indicators have equal values, which indicates the
same volume of affected periodontal tissues in their
participants.

Using the evaluation of the results of the periodontal
examination and the amount of necessary treatment
measures (Table 3), it can be noted that no clinically
healthy periodontium was found in any of the groups.
The results of the examinations of groups 1 and 2
indicated the presence of a periodontal pocket up to
3 mm, subgingival calculus and bleeding gums in
a certain part of the patients. The scope of treatment
measures, in this case, includes the removal of
tartar, improvement and further monitoring of oral
hygiene. The results of the examination of group 3
revealed a periodontal pocket of 3.5-5.5 mm in the
study participants, the proposed treatment measures
are similar to the measures of groups 1 and 2. The
assessment of groups 4 and 5 indicates that a certain
part of their participants had the same study results as
in the participants of the third group, and in the other
part, a periodontal pocket of more than 6 mm was
found, which in this case involves complex treatment
of the periodontium, including the use of surgical
methods (13,14).

When examining sextants, attention was paid to
clinical symptoms, which include: bleeding gums,
tartar, and pocket depth. The average number of
sextants with detected symptoms is shown in Table 6.
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Table 6. The average number of sextants with detected symptoms of periodontal tissue damage in the studied groups

Age group Bleeding gums Tartar Pocket 4-5 mm Pocmi:}g::m or
Group 1 (18-25 years old) 1.21 0.6 0 0
Group 2 (26-35 years old) 2.6 1.08 0.05 0
Group 3 (36-50 years old) 2.7 1.8 0.3 0
Group 4 (51-65 years old) 2.65 1.87 0.37 0.21
Group 5 (66-80 years old) 1.31 1.7 0.65 0.3

Source: compiled by the authors

The highest average number of sextants with the
detected symptom of bleeding gums was found in the
third, fourth and second groups, the lowest in the first
and fifth. The detection of calculus was most often
observed in the fourth, third and fifth groups, least often
in the first and second. A periodontal pocket of 4-5 mm
was detected most often in the fifth group and least
often — in the second. In the first group it was not found
at all. A pocket with a depth of 6 mm was probed only in
the fifth and fourth groups, while in groups 1, 2 and 3 it
was absent. The fewest symptoms were recorded in the
first group, the most in the fifth and fourth.

Taking into account the results of the CPITN index
of the need for treatment of periodontal diseases (Tables
5, 6), recommendations for treatment and preventive
measures of each of the studied groups were formed.
Instructions for improving oral hygiene must be given
to 100% of patients in the fourth and fifth groups, 96%
in the third group, 70% in the second and 35% in the
first; dental prophylaxis is recommended for 97% of
patients in the fifth group, 85% in the fourth group,
63% in the third group, 53% in the second group, and
48% in the first group; complex treatment, depending
on the presence of detected symptoms, must be given
to patients of the fifth, fourth and third groups.

After conducting physical and laboratory
examinations of each study participant, the total
percentage of diseases with various forms of gingivitis
and periodontitis in each study group was calculated
using statistical data processing (Table 7).

In the oldest age group, the presence of various
forms of gingivitis was detected in almost every
studied participant, while in the youngest — less than
half. In other groups, the increase in the number of
cases of detection of this disease coincided with the
increase in the age of the group participants. The
same regularity was observed in the case of detection
of different forms of periodontal disease. It should be
noted that in the first and second groups, the difference
in the percentage of detected cases of the disease was
insignificant, as in the fourth and fifth groups, and
already in the third group it was 2.5 times greater
than in the second, and in the fourth almost twice as
much as in the third. This observation may indicate
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Table 7. Total percentage of gingivitis and periodontitis in
the studied groups

; Various forms
Various forms of of veriodontitis
Age group gingivitis have Il)lave been
been identified dentified
Group 1 . .
(18-25 years old) 47% 10%
Group 2 . .
(26-35 years old) 63% 14%
Group 3 . .
(36-50 years old) 70% 35%
Group 4 . .
(51-65 years old) 87% 67%
Group 5 . .
(66-80 years old) 99% 69%

Source: compiled by the authors

the presence of certain age intervals, during which
periodontal tissues may deteriorate, which leads to
various forms of periodontitis.

Summarizing the results of the study, it can be
noted that the most inflammatory periodontal diseases
(gingivitis and periodontitis) are common among
people in the age group from 66 to 80 years. Thus,
it is worth considering the most effective preventive
and curative measures to improve the dental health
indicators of persons belonging to this age group. It is
also worth paying attention to the age group from 51
to 65 years old, as the prevalence of these diseases in
them can be traced to more than half of people.

To understand the objective state of periodontal
disease in the republic, it is worth considering the
data on the incidence of various forms of periodontitis
in the world and comparing them with the data of
Kazakhstan. For this purpose, the World Health
Organization (WHO) Global Oral Health Report 2022
was used (15). According to its results, the prevalence
of severe periodontal diseases, the main of which is
periodontitis, was 18.82% in 2019. The distribution
of prevalence by region was as follows: European
region — 17.89%, African region — 22.80%, Eastern
Mediterranean — 17.37%, American region — 18.89%,
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Southeast Asia — 20.77%, Western Pacific region —
16.28%. For the correctness of the comparison of the
prevalence of periodontal diseases in Kazakhstan
and the world, the percentage indicators of several
countries of each region were selected, which were
added to the WHO report (Table 8).

Comparing the indicators of the prevalence of
periodontal diseases in Kazakhstan (16) and in other
countries of the world (17-34), it can be noted that the
incidence rate in Kazakhstan is 2.59% lower than the
level of the region it is a part of, and 3.52% is lower than
the world average. Among the presented countries, in
terms of the prevalence of this disease, Kazakhstan is
at the level of the United States of America, Nepal and
Algeria, ahead of Egypt, Saudi Arabia, Sri Lanka and
Australia, and inferior to Ukraine, Lithuania, France,
Gabon, Kenya, Qatar, Mexico, Haiti, Thailand, New
Zealand, Japan.

The conducted comparison did not reveal any
dependence between severe periodontal diseases
in persons older than 15 years and the geographical
position of the countries, as well as their social,

economic and scientific levels. This is partly explained
by the main risk factors, the impact of which on
the citizens of each country does not depend on the
standard of living and the development of the health
sector in them, namely: the use of tobacco products
and alcohol, the consumption of sugar, including beet,
cane, refined and confectionery products with its
addition.

Analysing the relationship between the prevalence
of severe periodontal diseases and the prevalence of
tobacco use, no direct relationship was found. For
example, in countries with the same prevalence of
tobacco use — Saudi Arabia (14.2%), New Zealand
(14.2%) and Australia (14%), the statistical indicator
of periodontal disease is 10.8%, 21, 6% and 14.5%,
respectively. The correspondence of these indicators
is not observed even in the countries with the highest
and lowest prevalence of tobacco use. Thus, in Haiti,
where it is 7.9%, periodontal disease is found in
18.2% of the population, and in France, where the
prevalence of smoking is 33.6%, periodontal diseases
are determined in 16.2%. However, the absence of an

Table 8. Prevalence of severe periodontal diseases in the countries of the world by regional distribution and quantitative

indicators of risk factors for oral cavity diseases

Prevalence Prevalence
Prevalence of
of severe of alcohol
. current tobacco . Tl
periodontal consumption per | Availability of
q . use among . .
Region Country diseases among capita among sugar per capita
persons older
persons older persons older (g/day)
than 1S5 years
than 15 years %) than 1S5 years (1
(%) o of alcohol/year)
Kazakhstan 15.3 23.5 5 69.1
) Ukraine 18.9 26.2 8.3 91.3
European region - -
Lithuania 21.3 323 12.8 93.9
France 16.2 33.6 12.2 975
Algeria 15.9 21 0.6 75.1
African region Gabon 27 - 8.1 47
Kenya 20.6 11.5 2.2 473
Eastern Egypt 14.2 244 0.1 70.9
Mediterranean Qatar 18.2 12 1.5 -
region Saudi Arabia 10.8 14.2 - 82.9
United States 15.7 234 10 90.7
America region Mexico 227 134 5.1 93.9
Haiti 18.2 7.9 3 64.2
Thailand 19.1 22.5 8.5 117.3
Southeast Asia Nepal 14.8 31.5 0.6 18.5
Sri Lanka 11.2 22.3 2.9 75.6
] New Zealand 21.6 14.2 10.7 131.7
Western-Pacific Australia 14.5 14 104 100.7
region
Japan 20.6 20.5 10.1 44.2

Note: the distribution of countries by region was carried out according to the definition of WHO
Source: compiled on the basis of the 2022 WHO reports on the state of oral health in each country (16-34)
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obvious relationship between tobacco use and the level
of periodontal health does not prove the absence of its
influence in general. Its action damages the respiratory,
cardiovascular, nervous and other systems of the body,
which leads to deterioration of health in general and
the health of the oral cavity in particular.

A comparison of the prevalence of alcohol
consumption and the prevalence of periodontal diseases
also did not reveal an obvious connection between
them. This can be traced to the example of Kenya and
Japan, where the prevalence of periodontal disease is
the same at 20.6%, and the prevalence of alcohol use per
capita in Japan is 4.5 times higher than in Kenya. The
lowest prevalence of alcohol consumption was found
in Egypt (0.1 1/year), the highest in Lithuania (12.8 1/
year), and the rate of periodontal disease in them is
14.2% and 21.3%, respectively, which indicates on the
absence of a linear or any other obvious relationship
between these indicators. At the same time, excessive
alcohol consumption can affect metabolic processes
in the body, lead to cardiovascular diseases, diabetes
and cognitive disorders, which are risk factors for
periodontal disease complications.

Sugar consumption per capita also did not have
a direct effect on the rate of periodontal disease. Thus,
in New Zealand, the prevalence rate of periodontal
diseases is 1% higher than the similar rate in Japan
(21.6% and 20.6%, respectively), on the other hand, the
rate of sugar availability per capita in New Zealand
is three times higher than this Japanese rate (131.7 g/
day and 44.2 g/day, respectively). The absence of an
obvious relationship between periodontal diseases
and the supply of sugar per capita does not exclude
the risks caused by its excessive consumption, which
are expressed in causing an increase in the number of
pathogenic bacteria in the oral cavity and provoking
obesity, which greatly complicates the course of
periodontal diseases (35).

The use of tobacco products, the abuse of alcohol
and sugar are risk factors that can significantly
worsen the condition of the oral cavity, including
the loss of teeth. Preservation of the dental health of
the population is an important step in improving the
level of public health as a whole, therefore, actions
are currently being taken to reduce these risks. The
steps introduced by the governments and relevant
bodies in each of the countries to reduce the negative
impact of the use of tobacco and alcohol products is
the introduction of an excise tax on these products.
A similar decision is being considered regarding the
excessive consumption of sugar — currently, proposals
have been made to establish an excise tax or a special
rate on sweetened beverages (15).

Taking into account the obtained results of the
study, it can be assumed that the majority of cases
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of inflammatory periodontal diseases, on the basis
of which the general level of prevalence of these
diseases in the republic is formed, falls on the elderly.
Accordingly, it can be concluded that efforts to improve
treatment and preventive measures should be largely
directed to persons of this age group, but additionally
provide high-quality dental services to persons of
younger age groups in order to avoid deterioration of
the condition of the oral cavity in old age.

DISCUSSION

Statistics on the spread of periodontal diseases
indicate that this problem is relevant all over the world.
Determining the most disease-prone population group
is the task of both international health organizations
and the medical branches of each country. A significant
contribution to this process is made by research
conducted by scientists both at the state level and at the
level of a certain administrative or geographical area.

Jiao et al. conducted a study to determine the
prevalence and severity of periodontitis in mainland
China (36). It was attended by 13,459 people aged 35 to
74, divided into three age groups. The total frequency
of periodontitis cases in patients of the youngest
group was 52.8%, the middle group was 69.3%, the
oldest group was 64.6%, and the frequency of severe
periodontitis was 10.6%, 37.3% and 43.5% in three
age groups, respectively. This distribution indicated
a directly proportional relationship between the
severity of the disease and the age of the patients. Also,
in the study conducted by the authors, correspondence
was established between the severity of periodontitis
and the presence of smoking experience, both in the
present and in the past. There was no significant gender
difference in the severity of the disease. One can agree
with the results of the conducted study, as they also
indicate a relationship between periodontal disease
and the patient’s age, however, for a more objective
analysis, it would be worthwhile to consider younger
age groups as well, and in the older group to expand
the sample to include patients older than 74 years or
enter an additional age group.

The prevalence of periodontitis among the
population of Norway was studied by Stedle et al. (37).
4863 people over the age of 19 took part in the study.
The prevalence of periodontitis was determined by the
amount of bone tissue loss, which was determined by
clinical examination and X-ray. Clinically registered
indicators of periodontitis were observed in 72.4%
of the studied persons, the increase in the prevalence
of the disease was observed after the age of 40, and
the presence of its severe forms — after the age of 60.
The distribution of periodontitis carried out by the
authors by stages and degrees of the disease was as
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follows: I stage was observed in 13.8% of patients,
IT — in 41.1%, I — in 15.3%, IV — in 2.3%; degree
A was observed in 5.7% of patients, B — in 60.2%, C —
in 6.2%. Agreeing with the conclusions of the authors
regarding the relationship between the age of patients
and the prevalence of periodontitis, it is worth noting
that they coincide with the results of this study. At the
same time, attention should be paid to the fact recorded
by the authors regarding the increase in the prevalence
of the disease after the age of 40, which in a certain
way coincides with the observation of this study,
which records an increase in the number of cases of
various forms of periodontitis in persons aged 36-50
years, compared to younger groups (Table 7).

The epidemiological situation associated with
the prevalence of periodontal diseases has an impact
not only on the medical and social sectors, but also
causes a significant economic burden on the financial
sector of each country. An assessment of the direct
and indirect economic burden of periodontitis in the
United States and Europe was conducted by Botelho
et al. (38). Economic data from the United States
and 32 European countries were used in the study to
estimate the cost of periodontitis for the economies of
the countries. An assessment of total costs for health
care, stomatology, and periodontology was carried out.
According to research results, in 2018, total costs in
the United States amounted to 154.06 billion dollars,
of which direct costs accounted for 3.49 and indirect
costs for 150.57; in Europe, total costs amounted to
158.64 billion euros, direct — 2.52, indirect — 156.12.
These evaluations showed the presence of a significant
economic burden from periodontal diseases, the greater
amount of which falls on indirect costs associated
with the consequences of this disease, expressed in
the loss of productivity, the appearance of caries, as
well as complete or partial loss of teeth. Agreeing
with the authors of the study regarding the significant
economic burden caused by periodontal disease, it is
worth citing the economic statistics of costs for dental
care in Kazakhstan. According to a 2019 WHO report,
the total cost of dental care was 61 million dollars, and
the total cost of lost productivity caused by the five
major oral diseases was $695 million dollars (16).

Improving public health and, accordingly, reducing
the economic burden caused by the prevalence of
periodontal disease depends on effective preventive
and therapeutic measures aimed at solving this
epidemiological problem. In their work, Scannapieco
and Gershovich dealt with the issue of the prevention
of periodontal diseases (39). The authors investigated
traditional and new methods of disease prevention,
as well as considered the problems that prevent their
implementation. As traditionally established and
scientifically proven preventive measures, scientists

cite ensuring oral hygiene by cleaning teeth and
implants and reducing risk factors (smoking).
Examples of new prevention ideas include the use of
probiotics, antioxidants, vaccines, and the introduction
of alternative chemopreparations with increased
effectiveness. The main problem in the implementation
of measures to prevent the spread of oral cavity
diseases is the condition of their regular compliance,
which, despite the simplicity and accessibility of
implementation, is difficult to control at the level of
both individual and public health.

Modern concepts of treatment of periodontitis were
studied by Kwon et al. (40). The authors see the key
to successful treatment in dentists’ understanding
of pathogenesis, aetiology, risk factors, favourable
factors and compliance of therapeutic measures with
established treatment protocols. For the initial non-
surgical therapy, scientists include oral care at home,
and regular examination in dental institutions, which
involves removing tartar and planning the roots in order
to smooth their surface to prevent further accumulation
of tartar and bacteria. The use of resective surgical
therapy is used for areas with active periodontitis.
After surgical treatment, periodontological supportive
therapy and regular follow-up are mandatory, which
ensure the success of the treatment and prevent tooth
loss. Agreeing with the conclusions of both studies
(39,40), it is worth noting that regular and timely
measures for the prevention of periodontal diseases
will significantly reduce the burden on the medical and
economic sectors and significantly increase the level
of public health of the state.

When choosing preventive and therapeutic measures
for periodontal diseases, it is worth paying attention to
a number of diseases that are additional risk factors
for their occurrence. Genco and Sanz investigated
the clinical and social consequences of periodontal
diseases (41). In their work, they collected evidence
on the existence of a connection between periodontitis
and diseases of the cardiovascular system, diabetes,
respiratory diseases, rheumatoid arthritis, some types
of cancer, obesity, and other metabolic diseases, as well
as cognitive disorders, including Alzheimer’s disease.
Zhao et al. studied the relationship between obesity,
bone loss and periodontitis (42). The authors explain
this connection with metabolic disorders of bone
tissue, as one of the consequences of obesity, which
manifests itself in the oral cavity with an increased
risk of developing periodontitis. The study was based
on relevant laboratory reports with descriptions of
biological relationships between bone remodelling
caused by obesity and periodontal diseases due
to the development of concomitant processes of
hyperinflammation, microbial dysbiosis, and immune
dysregulation. Also, the potential mechanism of
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alveolar bone loss, which is one of the manifestations
of clinical changes in periodontal tissue caused by
obesity, was studied, and practical considerations
regarding the treatment of periodontitis in patients of
this category were expressed.

The importance of prevention and timely and high-
quality treatment of periodontal diseases is explained, in
addition to severe dental consequences, by the formation
of negative factors that affect the development and
clinical course of certain serious diseases. A study by Li
et al. found evidence that periodontitis exacerbates and
contributes to the progression of chronic kidney disease
through oral flora, cytokines, and oxidative stress (43).
The evidence presented by the scientists confirms the
presence of the influence of periodontal inflammation
along with the increase of inflammatory mediators in
the blood serum on atherosclerosis of the kidneys, the
deterioration of their function and the development of
the terminal stage of renal failure. The review highlights
potentially pathogenic factors of chronic kidney disease,
such as: bacteria, pro-inflammatory mediators, and
oxidative stress. Agreeing with the results of the above
studies (41-43), it can be concluded that the development
of inflammatory periodontal diseases can be both
a risk factor for certain diseases, and independently be
susceptible to the influence of the relevant pathological
conditions of the body.

The prevalence of inflammatory periodontal
diseases worldwide is a problem not only for the health
care industry, but also for the economy of each country.
Its solution consists in the formation of preventive and
curative measures, taking into account all risk factors
specific to these diseases. Taking into account the
results of the conducted research, which revealed the
dependence between the presence of inflammatory
periodontal diseases and the age of patients, and the
cited studies of other authors, it is possible to form risk
groups for these diseases, which include the elderly,
people with cardiovascular diseases systems, diabetes,
rheumatoid arthritis, obesity and cognitive disorders.
Therefore, during a dental examination, special
attention should be paid to patients of the older age
group and persons with amedical history of one or more
of the listed diseases, in order to eliminate the threat of
the development and exacerbation of periodontitis and
the influence of periodontitis itself on the exacerbation
of existing diseases with the help of correct treatment
and preventive measures pathological conditions.

CONCLUSIONS

To achieve the goal of the study, the prevalence
of inflammatory periodontal diseases by age was
determined using the OHI-S Greene-Vermillion
simplified oral hygiene index and the periodontal
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disease treatment need index CPITN. The research was
conducted in five age groups: 18-25 years, 26-35, 36-
50, 51-65, 66-80. The results of the study supported the
research hypothesis. It was found that these diseases
(gingivitis and periodontitis) were most common in
the group of patients aged 66-80 years. A clear trend of
increasing disease prevalence with age was observed
across all groups, revealing a directly proportional
relationship between age and the development of
these diseases. The practical significance of the
conducted work was revealed in the determination of
the population group most vulnerable to inflammatory
periodontal diseases in order to focus attention on the
need to improve the effectiveness of treatment and
preventive measures for persons of this age group in
order to improve the level of public health.

A comparison of WHO statistics on the incidence
of periodontal disease in Kazakhstan and the world
revealed that the prevalence of diseases in Kazakhstan
is 15.3%, which is 3.52% lower than the global level.
This provides a useful benchmark for assessing
Kazakhstan’s oral health status in a global context.
The result of familiarization with the results of similar
works and works that highlight other aspects of this
topic was the conclusion about the relevance of the
problem of the prevalence of periodontal diseases
throughout the world, which is expressed by the
level of burden on the medical and economic sectors
of all countries, and about additional risk factors for
the development of periodontitis, which are systemic
diseases. Thus, using the results of this study and taking
into account the additional risk factors identified in the
process of understanding the topic, as recommendation
it was proposed to take into account the risk factors
of inflammatory periodontal diseases, which include
the elderly age of patients or the presence of one or
more systemic diseases, when carrying out treatment
and preventive measures, which cause deterioration of
periodontal tissue.

One of the important directions for further research
on this topic can be considered the influence of eating
habits on the periodontal condition, in order to identify
food products that can have a negative effect on the
condition of the oral cavity in general and periodontal
tissue in particular. For a more comprehensive study of
this direction, it is worth using the data of dietary and
biochemical studies, which indicate the benefits and
nutritional value of each of the products.
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ABSTRACT

BACKGROUND. Stroke burden, measured by DALYs, reveals a growing concern in sub-Saharan Africa.
Ischemic stroke, exacerbated by modifiable risk factors like hypertension and household air pollution, poses
a significant health challenge. Regional disparities, economic development, and healthcare inefficiencies
underscore the need for targeted interventions and further research.

OBJECTIVE. This study aims to analyze trends in the burden of ischemic stroke across specific regions in
sub-Saharan Africa from 2000 to 2019. The objective is to identify key changes in stroke burden progression and
highlight modifiable risk factors.

MATERIAL AND METHODS. Utilizing World Health Organization (WHO) data from 2000, 2010, 2015, and
2019, national estimates of ischemic stroke DALYs in 49 sub-Saharan African countries were collected. DALYs
were calculated per 100,000 population to reduce the impact of population size. Statistical analyses and visual
representations using MapChart were employed to interpret the trends.

RESULTS. The study reveals wide variations in ischemic stroke DALYs changes across sub-Saharan African
countries from 2000 to 2019. Predominantly, countries in the Eastern and Southern regions experienced adverse
increases, while those in the Central and West regions mostly exhibited declines in DALYs. Countries such as
Lesotho, Zimbabwe, and Mauritius, saw the most significant DALYs increases, whereas Rwanda, Malawi, and
Equatorial Guinea experienced the most favorable changes.

CONCLUSIONS. Stroke is a pressing health concern in sub-Saharan Africa. Modifiable risk factors like
hypertension and household air pollution necessitate targeted interventions. Tailored healthcare policies,
reinforced health systems and comprehensive research into region-specific risk factors are crucial to alleviate
stroke-related morbidity and mortality in the region. Addressing these challenges is vital to mitigate the
increasing burden of stroke in the particular regions of sub-Saharan Africa.

Keywords: stroke, sub-Saharan Africa, burden, DALYs
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Burden of ischemic stroke in African countries Obciazenie panstw Afryki udarem mozgu

STRESZCZENIE

WPROWADZENIE. Obcigzenie (ang. burden) zwigzane z udarem mozgu, mierzone za pomocg wskazni-
ka DALY, stanowi istotny problem w Afryce Subsaharyjskiej. Wystapienie udaru niedokrwiennego mozgu
w duzej mierze warunkuja modyfikowalne czynniki ryzyka, takie jak nadcisnienie tetnicze i zanieczyszczenie
powietrza w gospodarstwach domowych. Réznice regionalne, rozwoj gospodarczy i niewydolno$¢ opieki zdro-
wotnej podkreslaja potrzebe ukierunkowanych interwencji i dalszych badan.

CEL. Ninigjsze badanie ma na celu analize trendow dotyczacych wskaznika DALY zwigzanego z udarem nie-
dokrwiennym mézgu w okreslonych regionach Afryki Subsaharyjskiej w latach 2000-2019. Celem jest ziden-
tyfikowanie kluczowych zmian w progresji obcigzenia udarem i podkreslenie modyfikowalnych czynnikow
ryzyka.

MATERIAL I METODY. Wykorzystujac dane Swiatowej Organizacji Zdrowia (WHO) z lat 2000 i 2019,
zebrano krajowe szacunki wskaznika DALY zwigzanego z udarem niedokrwiennym w 49 krajach Afryki Sub-
saharyjskiej. DALY odniesiono do 100 000 mieszkancow kazdego z panstw, aby zmniejszy¢ wptyw wielkosci
populacji. Do interpretacji trendéw wykorzystano analizy statystyczne i wizualne reprezentacje opracowane za
pomoca MapChart.

WYNIKI. Badanie ujawnia duza réznorodno$¢ w zmianach wskaznika DALY zwigzanego z udarem nie-
dokrwiennym w poszczeg6lnych krajach Afryki Subsaharyjskiej w latach 2000-2019. W przewazajacej mierze
panstwa w regionach wschodnim i potudniowym do$wiadczyly niekorzystnego wzrostu, podczas gdy kraje
w regionach srodkowym i zachodnim wykazywatly glownie spadki wartosci wskaznika DALY na przestrze-
ni lat. Kraje takie jak Lesotho, Zimbabwe i Mauritius odnotowaly najwyzszy procentowy przyrost wartosci
wskaznika DALY, podczas gdy Rwanda, Malawi i Gwinea Réwnikowa doswiadczyly najbardziej korzystnych
zmian.

WNIOSKI. Udar mézgu jest zagrazajagcym problemem zdrowotnym w Afryce Subsaharyjskiej. Modyfikowal-
ne czynniki ryzyka, takie jak nadci$nienie tetnicze i zanieczyszczenie powietrza w gospodarstwach domowych,
wymagaja ukierunkowanych interwencji. Odpowiednio dostosowana polityka zdrowotna poszczegolnych
panstw, wzmocnione systemy opieki zdrowotnej i kompleksowe badania nad czynnikami ryzyka specyficznymi
dla regionu maja kluczowe znaczenie dla zmniejszenia zachorowalnos$ci i umieralno$ci zwiazanej z udarem mo-
zgu w regionie. Podjecie tych wyzwan ma kluczowe znaczenie dla zahamowania rosnacych wartosci wskaznika
obcigzenia udarem mozgu w poszczegdlnych krajach Afryki Subsaharyjskie;.

Stowa kluczowe: udar mozgu, obcigzenie, Afryka Subsaharyjska, DALY

INTRODUCTION AND OBJECTIVE

Stroke burden measured with DALYs

According to the World Health Organization
(WHO), the indicator that best reflects the burden
of the condition is the disability-adjusted life-years
(DALYs). Data collected in 2000 and 2019 allow us to
analyze trends in the burden of each country’s most
significant disease entities. Stroke is (2019) the third
leading cause of lost healthy life-years worldwide,
surpassed only to neonatal conditions and ischemic
heart disease (1). In 2000, stroke was globally ranked
5th in terms of DALYs. In 2019, stroke accounted for
143 million years lost to premature death or injury.
The sub-Saharan Africanregion has a dangerous trend
related to the increase in the rate of ischemic stroke-
related DALYs between 1990 and 2019 in Southern
and Eastern sub-Saharan Africa with only a slight
decrease in Central and Western regions (2). The
ongoing epidemic of infectious diseases, the problem
of malnutrition and the misallocation of resources
coexist with the progressive health transition of the
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Obcigzenie udarem mozgu — wkaznik DALY

Wedtug Swiatowej Organizacji Zdrowia (WHO)
wskaznikiem, ktory najlepiej odzwierciedla obcigzenie
choroba, sa lata zycia skorygowane niepetnosprawno-
Scig (ang. disability-adjusted life years, DALY). Dane
zebrane z lat 2000 i 2019 pozwalajg na analize trendow
w obciazeniu najwazniejszymi jednostkami chorobo-
wymi w kazdym kraju. Udar mozgu jest (2019) trze-
cig najczestszg przyczyng utraty lat zdrowego zycia na
$wiecie, ustgpujac jedynie chorobom okresu noworod-
kowego 1 chorobie niedokrwiennej serca (1). W 2000
r. udar zajmowal 5. miejsce na §wiecie pod wzgledem
wartosci wskaznika DALY. W 2019 r. udar odpowiadat
za 143 mln lat Zycia utraconych z powodu przedwcze-
snej $mierci lub urazu badz choroby. W regionie Afryki
Subsaharyjskiej wystepuje niebezpieczny trend zwia-
zany z przyrostem warto$ci wskaznika DALY odno-
szacego si¢ do udaru niedokrwiennego w latach 1990-
2019 w potudniowej i wschodniej Afryce Subsaharyj-
skiej, przy obserwowany jest jedynie niewielki spadek
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population leading to the development of lifestyle
diseases (3).

Many countries in sub-Saharan Africa are exposed
to local risk factors, the identification and mitigation
of the impact of which are key to halting the progress
of the DALYs due to stroke dependent on modifiable
risk factors. Therefore, an analysis of the trends and
dynamics of the DALYs in specific regions of sub-
Saharan Africa over recent years was undertaken
to highlight key changes in the progression of the
continent’s stroke burden. In addition, the results can
be used to hypothesize possible stroke risk factors
specific to the area and to develop public health
strategies targeting the cause.

The problem of stroke in sub-Saharan Africa

Stroke is the leading cause of death and disability
combined in adults in sub-Saharan Africa (4).
Although the value of the global stroke-related
DALYs is declining, the decline is lowest in the sub-
Saharan African region. Modifiable risk factors are
responsible for the vast majority of global stroke-
related DALYs — 87.9% for ischemic stroke and 89.5%
for hemorrhagic stroke (2). Malnutrition during fetal
life and early childhood is estimated to be key factor
influencing the onset of cardiovascular disease in
adulthood, and the phenomenon is still widespread
in many regions of Africa (5). Among other reasons
for the rising incidence, high levels of particulate air
pollution, both indoors and outdoors, are cited. The
risk of stroke is higher in HIV-infected patients (6),
and may also be linked to local factors such as khat
chewing (7).

In 2017, it was shown that while the standardized
rate of global stroke mortality declined sharply and
significantly between 1990 and 2017, the value of
incidence did not decline so suddenly. It has been
suggested that efficacy has therefore increased
primarily in terms of treatment rather than prevention
of stroke (8).

Modifiable risk factors for ischemic stroke in sub-
Saharan Africa

The risk factor associated with the highest DALYs
is hypertension, the prevalence of which is estimated
at more than 45% of people in Africa over the age
of 25. It is the highest burden of hypertension in the
world, according to WHO (9). Further factors vary by
region. Within sub-Saharan Africa, a distinction is
made between: Central sub-Saharan Africa, Eastern
sub-Saharan Africa, Southern sub-Saharan Africa
and Western sub-Saharan Africa (2). In all but the
southern regions of sub-Saharan Africa for ischemic
stroke, the second most important modifiable risk
factor is household air pollution from solid fuel

w regionach $rodkowym i zachodnim (2). Trwajgca
epidemia choréb zakaznych, problem niedozywienia
i niewtasciwej alokacji zasobow wspotistnieja z poste-
pujaca transformacja zdrowotng populacji prowadzaca
do rozwoju choréb zwigzanych ze stylem zycia (3).
Populacje wielu krajow Afryki Subsaharyjskiej sa
narazone na lokalne czynniki ryzyka, ktorych identy-
fikacja i minimalizacja wptywu sa kluczowe dla zaha-
mowania wzrostu warto$ci DALY zwigzanej z udarem
i zaleznej od modyfikowalnych czynnikow ryzyka.
W zwiazku z tym przeprowadzono analiz¢ trendow
i dynamiki wartosci DALY w okreslonych regionach
Afryki Subsaharyjskiej w ostatnich latach, aby nakre-
slic kluczowe trendy w progresji obcigzenia udarem
modzgu na tym kontynencie. Ponadto, wyniki moga by¢
wykorzystane do postawienia hipotezy na temat moz-
liwych czynnikéw ryzyka udaru moézgu specyficznych
dla danego obszaru oraz do opracowania strategii zdro-
wia publicznego ukierunkowanych na t¢ przyczyne.

Udar mozgu w Afryce Subsaharyjskiej

Udar mozgu jest glowna przyczyng zgondw i niepet-
nosprawnosci tacznie u 0oso6b dorostych w Afryce Sub-
saharyjskiej (4). Chociaz warto$¢ globalnej wartosci
wskaznika DALY zwigzanego z udarem spada, spadek
ten jest najnizszy w regionie Afryki Subsaharyjskie;.
Modyfikowalne czynniki ryzyka sg odpowiedzialne za
zdecydowang wickszo$¢ globalnego DALY zwigzanego
z udarem — 87,9% w przypadku udaru niedokrwienne-
2o 1 89,5% w przypadku udaru krwotocznego (2). Sza-
cuje si¢, ze niedozywienie w okresie zycia plodowego
i wezesnego dziecinstwa jest kluczowym czynnikiem
wplywajacym na wystapienie chorob uktadu krazenia
w wieku dorostym, a zjawisko to jest nadal powszechne
w wielu regionach Afryki (5). Wérdéd innych przyczyn
rosngcej zachorowalno$ci wymienia si¢ wysoki poziom
zanieczyszczenia powietrza — zarOwno w pomieszcze-
niach, jak i na zewnatrz. Ryzyko udaru jest wyzsze
u pacjentow zakazonych HIV (6) i moze by¢ rowniez
zwigzane z czynnikami lokalnymi, takimi jak Zucie
khatu (7).

W 2017 r. wykazano, ze podczas gdy standaryzowa-
ny wskaznik globalnej umieralno$ci z powodu udaru
mozgu gwalttownie i znaczgco spadat w latach 1990-
2017, warto$¢ zapadalnosci nie ulegla jednoczesnemu
zmniejszeniu. Zasugerowano, ze skutecznos¢ wzrosta
zatem przede wszystkim w zakresie leczenia, a nie za-
pobiegania udarowi (8).

Modyfikowalne czynniki ryzyka udaru
niedokrwiennego mozgu w Afryce Subsaharyjskiej
Czynnikiem ryzyka zwigzanym z najwicksza licz-
ba DALY jest nadcis$nienie tetnicze, ktorego czgstose
wystgpowania szacuje si¢ na ponad 45% populacji
w Afryce u osob w wieku powyzej 25 lat. Wedlug
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Table 1. The five most important factors influencing the DALYs associated with ischemic stroke in the central, eastern,

southern and western regions of sub-Saharan Africa.

Tabela 1. Pig¢ najwazniejszych czynnikow wpltywajacych na wskaznik DALY zwigzany z udarem niedokrwiennym
moézgu w §rodkowym, wschodnim, potudniowym i zachodnim regionie Afryki Subsaharyjskie;.

Central Eastern Southern Western
sub-Saharan Africa sub-Saharan Africa sub-Saharan Africa sub-Saharan Africa
| high systolic blood high systolic blood high systolic blood high systolic blood
pressure pressure pressure pressure
2 household air pollution household air pollution high faStmliféfs od glucose household air pollution
high fasting blood glucose | high fasting blood glucose . high fasting blood glucose
3 high BMI
levels levels levels
4 high LDL cholesterol high LDL cholesterol high LDL cholesterol high LDL cholesterol
5 high BMI high BMI air particulate matter high BMI
pollution

Source: own elaboration based on Global, regional, and national burden of stroke and its risk factors, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet Neurol, 2021;20(10):795-820

combustion. This factor did not have such a significant
impact on stroke incidence in any other region of the
world. In the Southern sub-Saharan Africa region,
high body-mass index (BMI) was the second largest
contributor to DALYs, ranking third in Western and
Eastern sub-Saharan Africa and fourth in Central
Africa. Compared to the global -classification,
a smaller share was attributed to high fasting blood
glucose, high LDL cholesterol, particulate pollution
and smoking, among others. On the other hand, the
DALYs are influenced to a greater extent than the
global average primarily by indoor air pollution from
solid fuels.

The most important modifiable risk factors for
ischemic stroke in sub-Saharan African regions
according to the 2019 Global Burden of Diseases
study are shown in Table 1 (2).

The progressive economic development of sub-
Saharan African countries contributes to changes
in lifestyle, including dietary habits, and leads to an
aging population, which promotes a population health
pattern in which vascular diseases predominate (10).

MATERIAL AND METHODS

For the purpose of this study, data compiled by
the World Health Organization (WHO) was used.
Reports from 2000 and 2019 covering national
estimates of disability-adjusted life years (DALYs)
for the ischemic form of stroke were collected. This
paper analyzes statistics for 49 countries in sub-
Saharan Africa. It repeatedly refers to the 2019 Global
Burden of Disease (GBD) summary, which uses the
division of sub-Saharan African countries into four
regions, which include Western, Central, Eastern and
Southern sub-Saharan Africa. The wording relating
to each region is analogous to the divisions used
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WHO jest to najwigksze obcigzenie nadci$nieniem tet-
niczym na $wiecie (9). Kolejne pod wzgledem wartos$ci
czynniki roznig si¢ w zaleznosci od regionu. W Afryce
Subsaharyjskiej rozroznia si¢: Srodkowa Afryke Sub-
saharyjska, Wschodnig Afryke Subsaharyjska, Potu-
dniowg Afryke Subsaharyjska i Zachodnig Afryke
Subsaharyjska (2). We wszystkich regionach Afryki
Subsaharyjskiej, z wyjatkiem potudniowego, drugim
najwazniejszym modyfikowalnym czynnikiem ryzy-
ka udaru niedokrwiennego mozgu jest zanieczyszcze-
nie powietrza w gospodarstwach domowych spowodo-
wane spalaniem paliw statych. Czynnik ten nie miat
tak istotnego wptywu na zapadalnos$¢ na udar w zad-
nym innym regionie §wiata. W regionie Poludniowe;j
Afryki Subsaharyjskiej wysoki wskaznik masy ciata
(BMI) byt drugim co do wielkos$ci czynnikiem przy-
czyniajgcym si¢ do DALY, zajmujac trzecie miejsce
w Zachodniej i Wschodniej Afryce Subsaharyjskiej
i czwarte w Srodkowej Afryce Subsaharyjskiej. W po-
rownaniu z klasyfikacjg globalng, mniejszy udziat
przypisywano migdzy innymi wysokiemu poziomo-
wi glukozy we krwi na czczo, wysokiemu poziomowi
cholesterolu LDL, zanieczyszczeniu pylami zawie-
szonymi i paleniu tytoniu. Z drugiej strony, na licz-
be DALY w wigkszym stopniu niz $rednia globalna
wplywa przede wszystkim zanieczyszczenie powie-
trza w pomieszczeniach przez paliwa state.

Najwazniejsze modyfikowalne czynniki ryzyka
udaru niedokrwiennego moézgu w regionach Afryki
Subsaharyjskiej wedtug badania Global Burden of Di-
seases z 2019 r. przedstawiono w Tabeli 1 (2).

Postepujacy rozwoj gospodarczy krajow Afryki
Subsaharyjskiej przyczynia si¢ do zmian stylu zycia,
w tym nawykoéw zywieniowych, i prowadzi do starze-
nia si¢ populacji, co sprzyja wzorcowi zdrowia popula-
cji, w ktérym dominuja choroby naczyniowe (10).
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in the above statement except from Mauritius and
Seychelles classified in the cited work as Southeast
Asia, and in this study as Eastern sub-Saharan
Africa (11). For each country, data were collected on
the value of the DALYs due to ischemic stroke for
the years 2000 and 2019. Due to the fact that in sub-
Saharan African countries the proportion of elderly
people in the populations is increasing and natural
increase rates positive, it was decided to calculate
the DALYs value per 100,000 population for each
country in every year. Population data were obtained
from statistics maintained by the World Bank (12).
The DALYs developed in this way made it possible
to reduce the impact of the birth rate phenomenon
on the results of the indicator’s trend analysis. In
addition, they facilitated the interpretation of the
results by reducing inequalities between countries
with extremely different populations. However, the
dependence of the results on the size of the birth rate
should be considered individually for each country
and on a long-term basis due to the varying rate of
population aging. The percentage change in stroke-
related DALYs in 2019 relative to 2000 per 100,000
population was then calculated. The collected data
was placed in cartograms created using the MapChart
(13) tool and independently created tables.

This is aretrospective database analysis. Data used
was publicly available. No subjects were included in
this study. Thus Ethical Committee approval was not
necessary.

RESULTS

Table 2 and Figure 1 show the percentages of
increase or decrease in DALYs due to ischemic stroke
in 2019 relative to 2000. The change values were
ranked in descending order.

The percentage change in the value of the DALYs
due to ischemic stroke from 2000 to 2019 in sub-
Saharan Africa shows wide variation. The increase
in DALYs per 100,000 population occurred in 15
countries, most of which are located in Eastern and
Southern sub-Saharan Africa. The largest change in
growth of DALYs was observed in Lesotho (+51.22%)),
Djibouti (+47.42%) and Cape Verde (+38.68%). Every
country in Southern Africa saw an increase in DALYs
in 2019 compared to 2000, or a decrease of no more
than 10%. The increase was greatest in countries
with relatively small areas.

The largest decreases in DALYs were observed in
Rwanda (-41.95%), Sudan (-41.53%) and Equatorial
Guinea (-39.14%). The downward trend for the DALYs
indicator can be observed primarily in Central and
West sub-Saharan Africa. In these two regions, the

MATERIAL I METODY

Do celow niniejszego badania wykorzystano dane
opracowane przez Swiatowa Organizacje Zdrowia
(WHO). Zebrano raporty z lat 2000 i 2019 obejmujace
krajowe szacunki lat zycia skorygowanych niepeino-
sprawnoscia (DALY dla niedokrwiennej postaci udaru
moézgu. W niniejszym dokumencie przeanalizowano
statystyki dla 49 krajow Afryki Subsaharyjskiej. Wie-
lokrotnie odniesiono si¢ do podsumowania Global Bur-
den of Disease (GBD) z 2019 r., w ktorym zastosowano
podziat krajow Afryki Subsaharyjskiej na cztery regio-
ny obejmujace zachodnia, srodkowa, wschodnig i potu-
dniowa Afryke Subsaharyjska. Sformutowania nawig-
zujace do kazdego regionu sg analogiczne do podziatow
zastosowanych w powyzszym zestawieniu, z wyjat-
kiem Mauritiusa i Seszeli sklasyfikowanych w cytowa-
nej pracy jako Azja Potudniowo-Wschodnia, a w niniej-
szym badaniu jako Wschodnia Afryka Subsaharyjska
(11). Dla kazdego kraju zebrano dane dotyczace warto-
$ci DALY zwigzanej z udarem niedokrwiennym moézgu
w latach 2000 i 2019. Ze wzgledu na fakt, ze w krajach
Afryki Subsaharyjskiej odsetek oséb starszych w po-
pulacji ros$nie, a wskazniki przyrostu naturalnego sa
dodatnie, zdecydowano si¢ obliczy¢ warto§¢ DALYs
na 100 tys. mieszkancéw dla kazdego kraju w kazdym
roku. Dane dotyczace populacji uzyskano ze statystyk
prowadzonych przez Bank Swiatowy (12). Opracowane
w ten sposob wartosci DALY umozliwity zmniejsze-
nie wpltywu zjawiska przyrostu naturalnego na wyniki
analizy trendu wskaznika. Ponadto ufatwity one in-
terpretacje wynikow poprzez zmniejszenie nierowno-
$ci pomigdzy krajami o skrajnie roznych populacjach.
Zalezno$¢ wynikow od wielkosci wskaznika urodzen
nalezy jednak rozpatrywa¢ indywidualnie dla kazdego
kraju i w perspektywie dtugoterminowej ze wzgledu na
zroznicowane tempo starzenia si¢ populacji. Nastepnie
obliczono procentowg zmiang liczby DALY zwigza-
nych z udarem mézgu w 2019 r. w stosunku do 2000 r.
na 100 tys. mieszkancow. Zebrane dane zostaly umiesz-
czone w kartogramach utworzonych za pomocg narzg-
dzia MapChart (13) i tabelach (opracowanie wiasne).

Jest to retrospektywna analiza bazy danych. Wyko-
rzystane dane byly publicznie dostgpne. Do badania nie
wilgczono zadnych osob, w zwigzku z tym zgoda komi-
sji etycznej nie byta konieczna.

WYNIKI

Tabela 2 i Rycina 1 przedstawiajg procentowy wzrost
lub spadek wartosci DALY zwigzanego z udarem nie-
dokrwiennym moézgu w 2019 r. w stosunku do 2000 r.
Wartosci zmian uszeregowano w kolejnosci malejace;.

Procentowa zmiana wartosci DALY zwigzane-
go z udarem w latach 2000-2019 w Afryce Subsaha-
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Table 2. Change (%) in ischemic stroke-related DALYs per 100,000 population in 2019 vs. 2000 in descending order.
Tabela 2. Procentowy wzrost lub spadek wartosci DALY zwiazanego z udarem niedokrwiennym moézgu na 100 tys.
populacji w 2019 r. w stosunku do 2000 r., w kolejnosci malejacej

Number Country Region of Su.b- DAIij/IO0,000 DAI_.,Ys/100,000 DALYs change
Saharan Africa in 2000 in 2019 (%)
1 Lesotho Southern 526.94 796.83 +51.22%
2 Djibouti Eastern 384.07 566.21 +47.42%
3 Cape Verde Western 253.43 351.46 +38.68%
4 Eswatini Southern 482.67 591.45 +22.54%
5 Zimbabwe Southern 325.09 398.03 +22.44%
6 Mauritius Eastern 746.50 869.57 +16.49%
7 Ghana Western 425.22 485.31 +14.13%
8 Seychelles Eastern 682.20 765.02 +12.14%
9 South Sudan Southern 259.46 284.80 +9.76%
10 Madagascar Eastern 401.08 438.58 +9.35%
11 Eritrea Eastern 424.49 462.39 +8.93%
12 Guinea Central 285.24 298.17 +4.53%
13 Mozambique Eastern 580.52 602.21 +3.74%
14 Kenya Eastern 227.49 233.19 +2.51%
15 Sdo Tomé and Principe Western 385.57 388.12 +0.66%
16 Somalia Eastern 334.90 334.82 -0.02%
17 Ethiopia Eastern 213.10 209.76 -1.57%
18 Tanzania Eastern 271.30 263.99 -2.69%
19 Comoros Eastern 395.44 383.89 -2.92%
20 Mauritania Western 292.73 278.99 -4.70%
21 South Africa Southern 609.90 578.37 -5.17%
22 Namibia Southern 533.77 497.38 -6.82%
23 Botswana Southern 688.27 635.69 -7.64%
24 Gambia Western 280.93 257.76 -8.25%
25 Niger Western 264.15 238.76 -9.61%
26 Sierra Leone Western 409.70 369.21 -9.88%
g7 | Democratic Republic of Central 32197 289.11 -10.21%
the Congo

28 Liberia Western 286.34 246.38 -13.96%
29 Togo Western 389.22 333.65 -14.28%
30 Zambia Eastern 346.17 296.50 -14.35%
31 Burkina Faso Western 207.35 175.29 -15.46%
32 Benin Western 388.91 324.28 -16.62%
33 Guinea-Bissau Western 376.45 305.75 -18.78%
34 Chad Western 304.16 246.41 -18.99%
35 Angola Central 350.42 281.84 -19.57%
36 Cameroon Western 357.27 281.64 -21.17%
37 Senegal Western 349.93 273.18 -21.93%
38 Central African Republic Central 506.21 391.84 -22.59%
39 Nigeria Western 324.54 245.38 -24.39%
40 Congo Central 496.90 365.58 -26.43%
41 Ivory Coast Western 405.21 295.01 -27.19%
42 Mali Western 285.69 202.11 -29.26%
43 Burundi Eastern 338.32 238.70 -29.44%
44 Uganda Eastern 295.35 199.06 -32.60%
45 Malawi Eastern 440.76 282.60 -35.88%
46 Gabon Central 623.29 383.86 -38.41%
47 Equatorial Guinea Central 419.25 255.15 -39.14%
48 Sudan Eastern 1 326.61 775.69 -41.53%
49 Rwanda Eastern 415.26 241.07 -41.95%
- average* - - - -12.72%

*The 2019 countries’ population-weighted average
Source: own elaboration based on Global Health Estimates 2020: Disease burden by Cause, Age, Sex, by Country and by
Region, 2000-2019. Geneva, World Health Organization; 2020.
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Fig. 1. DALYs per 100,000 population due to ischemic stroke: percentage change between 2000 and 2019 in sub-Saharan

Africa

Ryec. 1. Procentowy wzrost lub spadek warto$ci DALY zwigzanego z udarem niedokrwiennym moézgu na 100 tys. populacji

w 2019 r. w stosunku do 2000 r.

increase affected only four countries: Cape Verde,
Guinea, Ghana and Sao Tome and Principe.

DISCUSSION

Stroke in sub-Saharan Africa is, despite a gradual
decline in DALYs, a significant global health problem.
Data on stroke-related DALYs are scarce. Only a few
studies exist, but they refer to selected countries
(14,15).

The present study noted that the most adverse
changes in the DALYs due to ischemic stroke
occurred in the Eastern and Southern sub-Saharan

ryjskiej wykazuje duze zréznicowanie. Wzrost liczby
DALY w przeliczeniu na 100 000 mieszkancow wy-
stapit w 15 krajach, z ktorych wickszos¢ znajduje sie
we wschodniej i potudniowej Afryce Subsaharyjskiej.
Najbardziej niekorzystne zmiany wartosci DALY za-
obserwowano w Lesotho (+51,22%), Dzibuti (+47,42%)
i Republice Zielonego Przyladka (+38,68%). W kazdym
kraju Afryki Potudniowej odnotowano wzrost liczby
DALY w 2019 r. w poréwnaniu do 2000 r. lub spadek
o nie wigcej niz 10%. Wzrost byt najwickszy w krajach
o stosunkowo niewielkich obszarach.

Najwieksze spadki liczby DALY zaobserwowano
w Rwandzie (-41,95%), Sudanie (-41,53%) i Gwinei
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Africanregions. In Djibouti, Zimbabwe, Eswatini and
Lesotho, the increase in DALYs in 2019 compared to
2000 was more than 20%. An analysis of the literature
suggests that the risk factors that may contribute
to such negative changes associated with ischemic
stroke are different. First, Southern sub-Saharan
African countries are characterized by higher income
compared to Eastern sub-Saharan African countries.
Of the 6 countries in Southern sub-Saharan Africa,
3 are classified in the upper-middle-income group
and 3 in the lower-middle-income group. In contrast,
of the 15 countries in Eastern sub-Saharan Africa,
only 4 are in the upper-middle-income group, and
the remaining 11 are low-income (in the 2019 GBD
survey Seychelles and Mauritius were included in the
list of South Asian countries (2)).

This indicates the different economic development
of the two regions, which should be taken into account
when examining risk factors for ischemic stroke,
such as lifestyle diseases and access to medical
care. Children born in low-income countries often
struggle with low birth weight and malnutrition in
early life. These factors have been proven to promote
hypertension, high blood glucose and dyslipidemia in
the future, which remains linked to the risk of a stroke
incident (2,16). Moreover, among children aged 0-9
years, the three most leading risk factors attributed
to DALYs were associated with malnutrition. Lower-
income populations also struggle with the availability
of drug treatment (17). Pharmacies are not adequately
stocked, and the average resident cannot afford
therapy (18). The problem of countries’ incomes
is complex, and the amount of income can both
positively and negatively affect the burden of stroke
on particular populations. Previous studies show that
HIV infection increases the risk of stroke, particularly
ischemic stroke (19). In addition, the course of stroke
in HIV-positive individuals is generally severe and
often affects young people (6), which may have the
effect of significantly increasing DALYs. The highest
proportion of HIV-positive people is found in Eswatini
(27.9%) and Lesotho (20.9%), while Zimbabwe is
ranked 6th with 11.6% of HIV-infected people (20).
In these countries, a significant increase in DALYs
due to ischemic stroke was observed between 2000
and 2019. This underscores the importance of not
overlooking infectious diseases in attempts to
compile public health goals in these countries.

The 2019 Global Burden of Disease compilation
observed variation in modifiable risk factors
contributing most to the DALYs across regions. While
in both Southern and Eastern sub-Saharan Africa,
high systolic blood pressure plays the most critical
role, in the Eastern region the second most important
factor is household air pollution from burning solid
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Rownikowej (-39,14%). Tendencje spadkowa wskaz-
nika DALY mozna zaobserwowac¢ przede wszystkim
w $rodkowej 1 zachodniej Afryce Subsaharyjskiej.
W tych dwoch regionach wzrost dotyczyt tylko czterech
krajow: Republiki Zielonego Przyladka, Gwinei, Ghany
oraz Wysp Swietego Tomasza i Ksiazecej.

DYSKUSJA

Udar moézgu w Afryce Subsaharyjskiej, pomimo
stopniowego spadku wartosci wskaznika DALY na
przestrzeni ostatnich lat, wcigz stanowi istotny globalny
problem zdrowotny. Dane dotyczace DALY zwigzane-
go z udarem sg skape. Istnigje tylko kilka badan, lecz
odnoszg si¢ one jedynie do wybranych krajow (14,15).

W niniejszym badaniu zauwazono, ze najbardziej
niekorzystne zmiany w liczbie DALY spowodowanych
udarem niedokrwiennym wystapily we wschodnich
i potudniowych regionach Afryki Subsaharyjskiej.
W Dzibuti, Zimbabwe, Eswatini i Lesotho wzrost licz-
by DALY w 2019 r. w poréwnaniu z 2000 r. wyniost
ponad 20%. Analiza literatury sugeruje, ze czynniki
ryzyka, ktore moga przyczyniac si¢ do takich negatyw-
nych zmian zwigzanych z udarem niedokrwiennym, sa
rozne. Po pierwsze, kraje potudniowej Afryki Subsaha-
ryjskiej charakteryzujg si¢ wyzszymi dochodami w po-
réwnaniu z krajami wschodniej Afryki Subsaharyjskiej.
Sposrod 6 krajow potudniowej Afryki Subsaharyjskie;j,
3 naleza do grupy o $rednio-wysokich dochodach, a 3
do grupy o $rednio-niskich dochodach. Z kolei sposrod
15 krajow wschodniej Afryki Subsaharyjskiej tylko 4
naleza do grupy o $rednio-wysokich dochodach, a po-
zostate 11 to kraje o niskich dochodach (w badaniu
GBD z 2019 r. Seszele 1 Mauritius zostalty uwzglednio-
ne na liscie krajow Azji Potudniowe;j (2)).

Wskazuje to na rézny rozwdj gospodarczy obu re-
giondéw, co nalezy wzig¢ pod uwage przy badaniu
czynnikow ryzyka udaru niedokrwiennego mozgu,
takich jak choroby zwigzane ze stylem zycia i do-
step do opieki medycznej. Dzieci urodzone w krajach
o niskich dochodach cz¢sto zmagajg si¢ z niskga masg
urodzeniowg i niedozywieniem we wczesnym okresie
zycia. Udowodniono, ze czynniki te sprzyjaja wyste-
powaniu nadci$nienia tetniczego, wysokiego stezenia
glukozy we krwi i dyslipidemii w przysztosci, co po-
zostaje w zwigzku z ryzykiem wystapienia udaru mo-
zgu (2,16). Co wigcej, wsrdd dzieci w wieku 0-9 lat trzy
gtowne czynniki ryzyka przypisywane DALY byly
zwigzane z niedozywieniem. Populacje o nizszych do-
chodach borykaja si¢ rowniez z dostgpnoscia leczenia
farmakologicznego (17). Apteki nie sg odpowiednio za-
opatrzone, a przecigtnego mieszkanca nie sta¢ na tera-
pi¢ (18). Problem dochodéw w poszczegdlnych krajach
jest ztozony, a ich wysoko$¢ moze zar6wno pozytyw-
nie, jak 1 negatywnie wptywac na obciazenie udarem



Katarzyna Camlet, Dominik Olejniczak, Aleksandra Maciejczyk, Piotr Jankowski

fuels. On the other hand, in the southern region,
a significant effect of high fasting blood glucose on the
DALYs is noted (2). These areas allow us to speculate
that countries in high-income groups, according to
the World Bank, are struggling with the problem of
increasing prevalence of civilization diseases, such
as hypertension, diabetes and obesity. The economic
development of African countries may lead to an
increasing prevalence of this public health problem.

The high increase in ischemic stroke-related
DALYs occurred in countries with relatively small
areas, such as Cape Verde, Djibouti, Lesotho,
Mauritius, Eswatini and Seychelles. No common
cause linking country size to DALYs changes has
been identified. However, it can be surmised that
documenting deaths and disabilities that are sequelae
of stroke is relatively easier than in larger countries,
where medical care facilities are often unreachable
due to long distances. There are also local factors that
may be country-specific. For example, in Djibouti,
khat chewing was the second most important
modifiable factor for stroke (21). The summaries of the
most important risk factors for Lesotho note a mixed
pattern, including those specific to low-income
countries as well as those specific to high-income
countries. Although most DALYs are associated with
high systolic blood pressure, high values are also
attributed to smoking or outdoor ambient particulate
matter pollution (17). This may mean that Lesotho, as
a result of economic development but with still low
population awareness, is struggling with risk factors
in many areas, often compounding each other. The
population was exposed to malnutrition in early
childhood, and in adulthood, due to the region’s
economic development, is at risk of civilizational
diseases.

Zimbabwe is struggling with unfavorable health
policies, where a significant (+23.42%) increase in
ischemic stroke-related DALYs was observed. It can
be assumed that underinvestment in health care,
poor management and hyperinflation are among the
many reasons for such results (22). In addition, Kuper
H et al. used data from the World Bank and WHO
to compare the level of health care performance in
Zimbabwe and neighboring countries: Botswana,
Mozambique, South Africa and Zambia. They found
that the % of GDP on health is the lowest among
these countries at 4.7%. The number of doctors is
0.2 per 1,000 inhabitants, where in Botswana and
South Africa it is 0.5 and 0.9 doctors, respectively.
Zimbabwe’s life expectancy of 61 years is equal to
that of Mozambique, despite a GDP per capita almost
three times higher in favor of Zimbabwe (23). The
inefficiency of health care is confirmed by the fact
that between 1990 and 2020, Zimbabwe had the

w poszczegolnych populacjach. Wczesniejsze badania
wykazaty, ze zakazenie HIV zwicksza ryzyko udaru
mobzgu, zwlaszcza udaru niedokrwiennego (19). Ponad-
to przebieg udaru u 0sob zakazonych HIV jest na ogot
ciezki i czesto dotyka osoby mtode (6), co moze miec
wplyw na znaczne zwigkszenie liczby DALY. Najwyz-
szy odsetek osob zakazonych HIV wystepuje w Eswa-
tini (27,9%) 1 Lesotho (20,9%), podczas gdy Zimbabwe
zajmuje 6. miejsce z 11,6% populacji zakazonych HIV
(20). W krajach tych zaobserwowano znaczny wzrost
liczby DALY z powodu udaru niedokrwiennego w la-
tach 2000-2019. Podkresla to znaczenie niepomijania
chordb zakaznych w probach zestawienia celow w za-
kresie zdrowia publicznego w tych krajach.

W zestawieniu Global Burden of Disease z 2019 r.
zaobserwowano réznice w modyfikowalnych czynni-
kach ryzyka majacych najwiekszy udziat we wskazniku
DALY w roznych regionach. Podczas gdy w poludnio-
wej 1 wschodniej Afryce Subsaharyjskiej wysokie skur-
czowe ci$nienie krwi odgrywa najwazniejsza role, w re-
gionie wschodnim drugim najwazniejszym czynnikiem
jest zanieczyszczenie powietrza w gospodarstwach do-
mowych spowodowane spalaniem paliw statych. Z dru-
giej strony, w regionie potudniowym odnotowano zna-
czacy wpltyw wysokiego stezenia glukozy we krwi na
czczo na liczbe DALY (2). Obszary te pozwalajg nam
spekulowaé, ze kraje z grup o wysokim dochodzie,
wedtug Banku Swiatowego, zmagaja si¢ z problemem
rosnacej czestosci wystepowania chordb cywilizacyj-
nych, takich jak nadci$nienie, cukrzyca i otytos¢. Roz-
woj gospodarczy krajow afrykanskich moze prowadzi¢
do coraz wigkszego rozpowszechnienia tego problemu
zdrowia publicznego.

Wysoki wzrost liczby DALY zwigzanych z udarem
niedokrwiennym moézgu wystapil w krajach o stosun-
kowo matej powierzchni, takich jak Republika Zielo-
nego Przyladka, Dzibuti, Lesotho, Mauritius, Eswatini
i Seszele. Nie zidentyfikowano zadnej wspolnej przy-
czyny taczacej wielko§¢ kraju ze zmianami wartosci
wskaznika DALY. Mozna jednak przypuszczaé, ze do-
kumentowanie zgondw i niepetnosprawnosci bedacych
nastgpstwem udaru moézgu jest stosunkowo latwiejsze
niz w wigkszych krajach, gdzie placowki opieki me-
dycznej sa czgsto niedostepne z powodu duzych odle-
glosci. Istniejg rowniez czynniki lokalne, ktore moga
by¢ specyficzne dla danego kraju. Na przyktad w Dzi-
buti zucie khatu byto drugim najwazniejszym modyfi-
kowalnym czynnikiem udaru mézgu (21). Podsumowa-
nia najwazniejszych czynnikéw ryzyka dla Lesotho od-
notowujg mieszany wzorzec, w tym te specyficzne dla
krajow o niskich dochodach, jak rowniez te specyficzne
dla krajow o wysokich dochodach. Chociaz wigkszo$¢
DALY jest zwigzana z wysokim skurczowym cisnie-
niem krwi, wysokie wartosci sg rowniez przypisywane
paleniu tytoniu lub zanieczyszczeniu pytem zawieszo-
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second highest (after Burkina Faso) increase in stroke
mortality and age-standardized DALYs in African
countries (2).

The most favorable changes in the DALYs
over the years studied were observed in Rwanda.
Available research documents a number of targeted
health programs targeting stroke risk factors, which,
according to WHO, have been fully implemented.
These included, among others, increasing taxes on the
purchase of alcohol and tobacco products, banning
their advertising and banning smoking in public
places, organizing public awareness campaigns on
physical activity (24). Their effectiveness may have
an impact on the continued decline in ischemic
stroke-related DALYs in Rwanda.

The case of Rwanda demonstrates the effectiveness
of primary stroke prevention methods targeting the
population. Such methods, due to the common risk
factors of stroke with cardiovascular disease, focus in
Africa on combating non-communicable diseases as
awhole. Reducing the population burden of infectious
diseases is one of the UN Sustainable Development
Goals. Unfortunately, reports published in recent
years prove little effectiveness of population-based
measures, which may be due to pervasive poverty
and underfunded health care (25).

On the other hand, North Africa, which has
faced similar limitations, has made significant
improvements in acute stroke care through proper
resource management. Such good results are
attributed to strong leadership, greater stroke
awareness, better government funding, partnerships
and trainings (26). Secondary prevention of stroke
in Africa should be based primarily on monitoring
blood pressure and improving patient adherence (27).
A review of the range of stroke prevention strategies
used to date in Africa and their gaps, being developed
by the global health organization JBI, is currently
underway. Its findings may provide important reports
in the effectiveness of current interventions (28).

A comparison of global DALYs from 2000 and
2019 shows changes within the top 5 causes of years
of life lost. In 2000, stroke was ranked fifth, but by
2019 it was ranked third, surpassing lower respiratory
infections and diarrheal diseases (1). The increase in
stroke-related DALYs worldwide is related not only
to an aging population and increasing population, but
also to increasing exposure to major risk factors (1).

The increase in stroke DALYs is associated with
several positive aspects. Higher the position of stroke
on the burden list may argue for a decrease in DALYs
associated with lower respiratory tract infections,
which were previously the second cause of DALYs.
This demonstrates a change in the disease pattern of
society from that of infections to that associated with
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nym na zewnatrz (17). Moze to oznacza¢, ze Lesotho,
w wyniku rozwoju gospodarczego, ale z wciaz niska
$wiadomoscig populacji, zmaga si¢ z czynnikami ry-
zyka w wielu obszarach, czgsto potggujacymi si¢ na-
wzajem. Populacja byla narazona na niedozywienie
we wczesnym dziecinstwie, a w wieku dorostym, ze
wzgledu na rozwoj gospodarczy regionu, jest zagrozona
chorobami cywilizacyjnymi.

Zimbabwe zmaga si¢ z niekorzystng polityka zdro-
wotng, gdzie zaobserwowano znaczny (+23,42%) wzrost
DALY zwigzanego z udarem niedokrwiennym. Mozna
zatozy¢, ze niedoinwestowanie opieki zdrowotnej, zle
zarzadzanie 1 hiperinflacja sa jednymi z wielu przyczyn
takich wynikéw (22). Ponadto Kuper H i in. wykorzy-
stali dane z Banku Swiatowego i WHO do poréwna-
nia poziomu opieki zdrowotnej w Zimbabwe i krajach
sasiednich: Botswanie, Mozambiku, RPA i Zambii.
Okazatlo sig, ze odsetek PKB przeznaczany na ochro-
n¢ zdrowia jest najnizszy wsrdd tych krajow 1 wynosi
4,7%. Liczba lekarzy wynosi 0,2 na 1000 mieszkancow,
podczas gdy w Botswanie i RPA jest to odpowiednio 0,5
1 0,9 lekarza. Oczekiwana dtugos¢ zycia w Zimbabwe
wynoszgca 61 lat jest réwna tej w Mozambiku, pomimo
prawie trzykrotnie wyzszego PKB na mieszkanca (23).
Nieefektywnos¢ opieki zdrowotnej potwierdza fakt, ze
w latach 1990-2020 Zimbabwe miato drugi najwyzszy
(po Burkina Faso) wzrost umieralnosci z powodu udaru
mozgu i standaryzowanych wiekowo DALY w krajach
afrykanskich (2).

Najkorzystniejsze zmiany w zakresie DALY na prze-
strzeni badanych lat zaobserwowano w Rwandzie. Do-
stepne badania dokumentujg szereg ukierunkowanych
programow zdrowotnych ukierunkowanych na czyn-
niki ryzyka udaru mozgu, ktore wedlug WHO zostaty
w petni wdrozone. Obejmowaty one m.in. zwiekszenie
podatkéw od zakupu alkoholu i wyrobdw tytoniowych,
zakaz ich reklamowania i zakaz palenia w miejscach
publicznych, organizowanie publicznych kampanii
uswiadamiajacych na temat aktywnosci fizycznej (24).
Ich skuteczno$¢ moze mie¢ wplyw na dalszy spadek
liczby DALY zwigzanych z udarem niedokrwiennym
mozgu w Rwandzie.

Przypadek Rwandy pokazuje skuteczno$¢ metod
profilaktyki pierwotnej udaru mézgu skierowanych do
populacji. Takie metody, ze wzglgdu na wspdlne czyn-
niki ryzyka udaru z chorobami uktadu krazenia, kon-
centrujg si¢ w Afryce na zwalczaniu choréb niezakaz-
nych jako cato$ci. Zmniejszenie obcigzenia populacji
chorobami zakaznymi jest jednym z Celow Zrownowa-
zonego Rozwoju ONZ. Niestety, raporty opublikowane
w ostatnich latach dowodza niewielkiej skutecznosci
srodkow populacyjnych, co moze wynika¢ z wszech-
obecnego ubdstwa i niedofinansowanej opieki zdrowot-
nej (25).
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diseases of civilization, which is related to economic
development. Another reason is the aforementioned
increase in the population’s life expectancy. Finally,
if there’s an increase in DALYs due to stroke, it might
indicate better diagnostic capabilities.

It should be emphasized that the most important
non-modifiable factor in stroke is older age. The
increase in life expectancy in sub-Saharan Africa
— from 52.81 years in 2000 to 62.95 years in 2019
— may seemingly paradoxically contribute to the
increased incidence of cardiovascular disease and
lead to an increase in the DALYs associated with it
(29,30). The highest increase in life expectancy is
observed in countries in the Eastern and Southern
regions (22.69%) compared to countries in the
Western and Central regions (14.6%) (31), so it is in
Eastern and Southern sub-Saharan African countries
that the trend may be more likely to justify the
increase in DALYs and thus make it more difficult
to assess improvements in stroke prevention and
treatment. In the case of healthy life expectancy, no
regional predisposition is noted - the largest increase
between 2000 and 2019 is in Rwanda (46.12%),
Malawi (46.04%) and Burundi (45.93%) (32), which
coincides with the negative change in stroke-related
DALYs in these countries and indicates a significant
improvement in population health.

Limitations. WHO stresses that the data collected
may be fragmented and at times inconsistent. This is
due to the often difficult process of obtaining national
data and the reservations that exist about their
transparency and method of collection. This should be
taken this into account as a limitation of this analysis.
In order to verify the correlation between modifiable
risk factors for both ischemic and hemorrhagic stroke
and their impact on the value of the DALY index, it
is necessary to conduct further studies focused on
a smaller, data-differentiated differences region.

Another limitation of the paper is the analysis of
only one indicator — the DALY. Cross-referencing the
results with death data at the same time would allow
a more accurate assessment of stroke prevention and
stroke treatment interventions.

CONCLUSIONS

— Unfavorable changes in DALYs between 2000 and
2019 in Southern and Eastern sub-Saharan Africa
indicate significant public health challenges,
necessitating differentiated strategies.

— Analysis of DALYs values in sub-Saharan African
countries reveals disparities and aids in evidence-
based health strategies, resource allocation, and
priority setting.

Z drugiej strony, Afryka Potnocna, ktora boryka sie
z podobnymi ograniczeniami, poczynila znaczne poste-
py w opiece nad pacjentami z ostrym udarem mdzgu
dzigki odpowiedniemu zarzadzaniu zasobami.

Tak dobre wyniki przypisuje si¢ silnemu przywodz-
twu, wigkszej $wiadomosci udaru, lepszemu finanso-
waniu rzagdowemu, partnerstwom i szkoleniom (26).
Profilaktyka wtérna udaru mézgu w Afryce powinna
opierac si¢ przede wszystkim na monitorowaniu cisnie-
nia krwi 1 poprawie przestrzegania zalecen przez pa-
cjentow (27). Obecnie trwa przeglad szeregu strategii
zapobiegania udarom stosowanych dotychczas w Afry-
ce iich luk, opracowywany przez globalng organizacje¢
zdrowia JBI. Jego wyniki moga dostarczy¢ waznych
informacji na temat skutecznosci obecnych interwencji
(29).

Poréwnanie globalnych DALY z lat 2000 i 2019 po-
kazuje zmiany w 5 najwazniejszych przyczynach utra-
ty lat zycia. W 2000 r. udar byt na pigtym miejscu, ale
w 2019 r. zajal trzecie miejsce, wyprzedzajac infekcje
dolnych drog oddechowych i biegunki (1).

Wazrost liczby DALY zwigzanych z udarem mozgu
na calym $wiecie jest zwigzany nie tylko ze starzeniem
si¢ spoteczenstwa i rosnaca liczba ludnosci, ale takze
z rosngcym narazeniem na glowne czynniki ryzyka (1).
Wiaze si¢ tez jednak z kilkoma pozytywnymi aspek-
tami. Wyzsza pozycja udaru na liscie obcigzen moze
przemawia¢ za spadkiem liczby DALY zwigzanych
z infekcjami dolnych drég oddechowych, ktore wcze-
$niej byty druga przyczyna DALY. Swiadczy to o zmia-
nie wzorca chorobowego spoteczenstwa z infekcyjne-
go na zwigzany z chorobami cywilizacyjnymi, co jest
zwigzane z rozwojem gospodarczym. Innym powodem
jest wspomniany wczesniej wzrost $redniej dtugosci
zycia populacji. Wreszcie, postepujacy wzrost DALY
z powodu udaru mézgu moze wskazywac na lepsze
mozliwosci diagnostyczne.

Nalezy podkresli¢, ze najwazniejszym niemodyfi-
kowalnym czynnikiem udaru mozgu jest starszy wiek.
Wzrost oczekiwanej dtugosci zycia w Afryce Subsa-
haryjskiej — z 52,81 lat w 2000 r. do 62,95 lat w 2019
r. — moze pozornie paradoksalnie przyczyniaé si¢ do
zwigkszonej zapadalno$ci na choroby uktadu kraze-
nia 1 prowadzi¢ do wzrostu zwigzanych z nimi DALY
(29,30). Najwyzszy wzrost oczekiwanej dtugosci zycia
obserwuje si¢ w krajach w regionach wschodnim i po-
tudniowym (22,69%) w poréwnaniu z krajami w regio-
nach zachodnim i centralnym (14,6%) (31), wiec to we
wschodnich 1 potudniowych krajach Afryki Subsaha-
ryjskiej trend ten moze w wigkszym stopniu uzasadnia¢
wzrost liczby DALY, a tym samym utrudnia¢ ocen¢ po-
prawy w zakresie zapobiegania i leczenia udaru mézgu.
W przypadku oczekiwanej dlugosci zycia w zdrowiu
nie odnotowano predyspozycji regionalnych — najwiek-
szy wzrost w latach 2000-2019 odnotowano w Rwan-
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Local risk factors such as HIV in Lesotho, khat
chewing in Eswatini, and poor health policies
in Zimbabwe highlight the need for tailored
interventions.

Identifying and targeting regional modifiable risk
factors for stroke, especially hypertension, indoor
air pollution from solid fuels, and diabetes could
substantially reduce the global burden of stroke.
Sub-Saharan Africa’s transition to lifestyle
diseases necessitates targeted health policies
addressing unique risk factors and health system
gaps.

Underreporting of stroke data and subjective
assessment of sequelae affect the accuracy
of DALYs estimations, indicating a need for
improved data collection and measurement
systems.

Despite uncertainties, data provide valuable
insights into health trends, emphasizing the

importance of cautious interpretation and
increased investment in health measurement
systems.

Further research is essential to identify country-
specific challenges and develop strategies to
reduce stroke mortality and sequelae.
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DALY zwigzanych z udarem w tych krajach i wskazuje
na znaczng poprawe stanu zdrowia populacji.

Ograniczenia. WHO podkresla, ze zebrane dane
moga by¢ fragmentaryczne i czasami niespdjne. Wy-
nika to z czgsto trudnego procesu uzyskiwania danych
krajowych oraz istniejacych zastrzezen co do ich przej-
rzystosci i metod gromadzenia. Nalezy wzigc¢ to pod
uwage jako ograniczenie niniejszej analizy. W celu we-
ryfikacji korelacji pomiedzy modyfikowalnymi czyn-
nikami ryzyka zar6wno udaru niedokrwiennego, jak
i krwotocznego oraz ich wplywu na warto$¢ wskaznika
DALY, konieczne jest przeprowadzenie dalszych badan
skoncentrowanych na mniejszym, zréznicowanym pod
wzgledem danych regionie.

Kolejnym ograniczeniem artykutu jest analiza tyl-
ko jednego wskaznika — DALY. Poréwnanie wynikow
z danymi dotyczacymi zgonéw w tym samym czasie
pozwoliloby na doktadniejsza ocene interwencji w za-
kresie zapobiegania i leczenia udaru mozgu.

WNIOSKI

— Niekorzystne zmiany w DALY w latach 2000-2019
w potudniowej i wschodniej Afryce Subsaharyj-
skiej wskazujg na powazne wyzwania w zakresie
zdrowia publicznego, wymagajgce zroznicowanych
strategii.

— Analiza warto$ci DALY w krajach Afryki Subsaha-
ryjskiej ujawnia rozbieznosci i pomoc w strategiach
zdrowotnych opartych na dowodach, alokacji zaso-
boéw 1 ustalaniu priorytetow.

— Lokalne czynniki ryzyka, takie jak HIV w Lesotho,
zucie khatu w Eswatini i staba polityka zdrowotna
w Zimbabwe, podkreslaja potrzebe dostosowanych
interwencji.

— Identyfikacja i ukierunkowanie regionalnych mo-
dyfikowalnych czynnikoéw ryzyka udaru mozgu,
zwlaszcza nadci$nienia tgtniczego, zanieczyszcze-
nia powietrza w pomieszczeniach przez paliwa sta-
fe i cukrzycy, moze znacznie zmniejszy¢ globalne
obcigzenie udarem mozgu.

— Przejscie Afryki Subsaharyjskiej na choroby zwig-
zane ze stylem zycia wymaga ukierunkowanej poli-
tyki zdrowotnej ukierunkowanej na unikalne czyn-
niki ryzyka i luki w systemie opieki zdrowotne;.

— Niedoszacowanie danych dotyczacych udaru i su-
biektywna ocena nast¢pstw wptywaja na doktad-
no$¢ szacunkéw DALY, wskazujac na potrzebe
poprawy systemow gromadzenia i pomiaru danych.

— Pomimo pewnego stopnia niepewnosci, dane za-
pewniaja cenny wglad w trendy zdrowotne, podkre-
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ABSTRACT

BACKGROUND. Despite the fact that the last cases of fully-symptomatic diphtheria were recorded in Poland
in 1996 and 2000, infections caused by non-toxin-producing strains of Corynebacterium still occur. According
to the epidemiological reports from ECDC in the second half of 2022, there was an increase in the number of
diphtheria cases in European Union countries. As a result, the current issue becomes the appropriate preparation
of microbiological laboratories for the diagnosis of Corynebacterium microorganisms.

OBJECTIVE. Reidentification of diphtheria bacilli isolated from clinical samples and to assess the drug
susceptibility of C. diphtheriae strains isolated in Poland.

MATERIAL AND METHODS. The subject of the research were 18 strains isolated from clinical samples
in Poland in 2023. Microbiological and genetic methods were used for the reidentification of the strains. Drug
susceptibility was assessed using the disk diffusion method, following the new EUCAST recommendations
effective from 2023.

RESULTS. It was confirmed that all examined strains belonged to the genus Corynebacterium. It was
demonstrated that C. diphtheriae strains proved to be susceptible to increased exposure to benzylpenicillin
and cefotaxime. Results obtained using ciprofloxacin allowed categorizing the strains into the intermediate
susceptibility category WZE, except for one strain which was resistant to this antibiotic. All tested bacterial
strains were susceptible to erythromycin. The C. ulcerans strain exhibited a similar antibiotic resistance
profile to penicillin, cefotaxime, and ciprofloxacin, with additional detection of resistance to clindamycin. The
toxigenicity of the tested strains was excluded.

CONCLUSIONS. Based on epidemiological data regarding the emergence of new cases of infections caused by
Corynebacterium strains, it is advisable to prepare theoretically and practically laboratories for diagnostics to
detect potentially toxigenic diphtheria bacilli. Effective methods for the microbiological diagnosis of diphtheria
bacilli are available. It is recommended to monitor the susceptibility to antimicrobial agents in all C. diphtheriae
isolates

Keywords: antibiotic susceptibility, microbiological diagnostic, diphtheria, Corynebacterium diphtheriae
STRESZCZENIE
WPROWADZENIE. Pomimo faktu, ze ostatnie przypadki petnoobjawowej blonicy zanotowano w Polsce

w 1996 oraz w 2000 roku, zdarzajg si¢ jednak nadal zakazenia wywotane przez szczepy Corynebacterium
niewytwarzajace toksyny btoniczej. Jak wynika z raportow epidemiologicznych ECDC w drugiej polowie

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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2022 roku obserwowany byt wzrost liczby przypadkéow btonicy w krajach Unii Europejskiej. Z tego powodu,
aktualnym problemem staje si¢ odpowiednie przygotowanie laboratoridéw mikrobiologicznych do diagnostyki
drobnoustrojéw z rodzaju Corynebacterium.

CEL. Reidentyfikacja maczugowcow btonicy izolowanych z probek materiatu klinicznego oraz ocena lekow-
razliwosci szczepow C. diphtheriae izolowanych w Polsce w 2023 roku.

MATERIAL I METODY. Przedmiotem badan byto 18 szczepoéw wyizolowanych z probek materiatu klinicz-
nego w 2023 roku w Polsce. Do reidentyfikacji szczepow wykorzystano metody mikrobiologiczne i genetyczne.
Dokonano oceny lekowrazliwo$ci metodg dyfuzyjno-krazkowa, zgodnie z nowymi zaleceniami EUCAST obo-
wigzujacymi od 2023 roku.

WYNIKI. Potwierdzono przynalezno$¢ wszystkich badanych szczepoéw do rodzaju Corynebacterium. Wy-
kazano, ze szczepy C. diphtheriae okazaly si¢ wrazliwe przy zwigkszonej ekspozycji na benzylopenicyling
i cefotaksym. Wyniki uzyskane przy uzyciu ciprofloksacyny pozwolily zakwalifikowac szczepy do kategorii
wrazliwosci WZE, poza jednym szczepem, ktory byt oporny na ten antybiotyk. Wszystkie badane szczepy bak-
teryjne byly wrazliwe na erytromycyne. Szczep C. ulcerans charakteryzowat si¢ podobnym profilem antybioty-
koopornosci w stosunku do penicyliny, cefotaksymu oraz ciprofloksacyny, dodatkowo wykryto jego opornos¢
na klindamycyne. Wykonany test PCR w kierunku detekcji genu toksyny btoniczej oraz test fenotypowy Eleka
pozwolity wykluczy¢ toksynotworczos¢ badanych szczepow.

WNIOSKI. Na podstawie danych epidemiologicznych o pojawianiu si¢ nowych przypadkow zakazen szczepa-
mi z rodzaju Corynebacterium, zasadne jest przygotowanie teoretyczne i praktyczne laboratoriow do podjecia
diagnostyki w celu wykrycia potencjalnie toksynotworczych maczugowcow btonicy. Dostepne sa skuteczne
metody diagnostyki mikrobiologicznej maczugowcow blonicy. Wskazane jest monitorowanie wrazliwosci na
srodki przeciwdrobnoustrojowe na wszystkich izolatach C. diphtheriae.

Stowa kluczowe: wrazliwos¢ na antybiotyki, diagnostyka mikrobiologiczna, blonica, Corynebacterium di-

phtheriae

INTRODUCTION

Diphtheria is an infectious disease caused by toxin-
producing strains of Corynebacterium diphtheriae
bacteria, and less commonly by other closely related
species such as Corynebacterium ulcerans and
Corynebacterium pseudotuberculosis, which can also
produce diphtheria toxin. Production of the protein
exotoxin is dependent on bacterial infection by the 3
bacteriophage, as only lysogenic strains are capable of
toxin production (1,2).

The disease was already described in the Sth century
BC by Hippocrates, and its name is owed to the French
physician Pierre Bretonneau, who in 1826 named the
disease diphtérite from the Greek word diphthera
(“skin”) due to the occurrence of false membranes in
the throats of infected individuals (3). The reservoir
of C. diphtheriae is humans, and transmission occurs
through droplets or direct contact with skin lesions and
objects used by the infected patient (4,5). C. ulcerans
and C. pseudotuberculosis are transmitted to humans
through contact with infected animals or consumption
of unpasteurized milk of dairy products (2). Symptoms
most commonly affect the respiratory system or
skin, less frequently the ear, conjunctiva, vulva, and
vagina. In the classic form of respiratory diphtheria,
false membranes form in the throat and/or on the
tonsils, neck lymph nodes are enlarged, and damage
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Blonica (diphtheria) jest chorobg zakazna, wywo-
tywana przez toksynotworcze szczepy maczugowca
btonicy Corynebacterium diphtheriae oraz rzadziej
przez inne, blisko spokrewnione gatunki Corynebac-
terium ulcerans 1 Corynebacterium pseudotuberculo-
sis, ktore rowniez moga wytwarzac toksyne blonicza.
Produkcja biatkowej egzotoksyny uzalezniona jest od
zakazenia bakterii bakteriofagiem B, gdyz tylko lizo-
genizowane szczepy sg zdolne do wytwarzania toksy-
ny (1,2).

Choroba byta opisywana juz w V w p.n.e. przez
Hipokratesa, a jej nazwe zawdzigczamy francuskiemu
lekarzowi Pierre Bretonneau, ktory w 1826 roku na-
zwat chorobe diphterite od greckiego stowa diphthe-
ra (,,skora”) ze wzgledu na wystgpowanie w gardtach
zakazonych osob blony rzekomej (3). Rezerwuarem
C. diphtheriae jest cztowiek, a do transmisji dochodzi
na drodze kropelkowej lub przez bezposredni kontakt
ze zmianami skérnymi i przedmiotami uzywanymi
przez chorego (4,5). Do zakazenia C. ulcerans oraz C.
pseudotuberculosis dochodzi przez kontakt z zakazo-
nymi zwierz¢tami lub spozycie niepasteryzowanego
mleka lub produktéw mlecznych (2). Objawy chorobo-
we najczesciej dotycza uktadu oddechowego lub sko-
ry, rzadziej ucha, spojowek, sromu i pochwy. W kla-
sycznej postaci btonicy oddechowej w gardle i/lub na
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to the heart muscle and peripheral nerves occurs. The
most common cause of death is airway obstruction,
myocarditis, and neurological complications (4,6).
In the cutaneous form of diphtheria, lesions may
resemble lichen, eczema, or ulcers covered with gray
exudate. Skin changes usually occur on exposed limbs,
especially the legs. The cutaneous form is rarely the
cause of toxic complications but plays an important
epidemiological role as a reservoir of bacteria and
a source of infection (2,6). Non-toxigenic strains of
C. diphtheriae can cause mild throat inflammation,
but also invasive disease in the form of bacteremia,
endocarditis, and myocarditis (1).

Analysis of clinical, laboratory, and epidemiological
criteria allows for the classification of diphtheria cases
for the purposes of epidemiological surveillance. Every
person meeting the clinical criteria for respiratory
diphtheria meets the criteria for a possible case. As
a probable case, each person meeting the clinical and
epidemiological criteria is defined. A confirmed case
is considered to be any person meeting the clinical
and laboratory criteria (7). Laboratory diagnosis
of diphtheria involves isolating C. diphtheriae, C.
ulcerans, or C. pseudotuberculosis from clinical
material and determining the toxigenicity of the
bacterial strain. The toxigenicity of the strain must
be confirmed phenotypically by the Elek test (4,5).
According to the regulation of the Minister of Health
dated June 24, 2020, regarding the reporting of test
results for biological agents pathogenic to humans, the
prerequisite for reporting the test result to the State
Sanitary Inspection is the isolation of diphtheria toxin-
producing corynebacteria from clinical material.

The aim of the study was to re-identify diphtheria
corynebacteria isolated from clinical material samples
and retrospectively assess the drug susceptibility of C.
diphtheriae strains isolated in Poland in 2023.

MATERIAL AND METHODS

Samples for analysis: The subject of the study
were 18 strains isolated from clinical material samples
in Poland in 2023, sent for re-identification as C.
diphtheriae — 17 strains, and C. ulcerans — 1 strain.
The bacterial strains of C. diphtheriae sent to the
National Institute of Public Health — National Institute
of Hygiene were isolated from blood, wound swabs,
and skin.

Reidentification of the strains under
investigation: The reidentification of strains was
carried out using microbiological and genetic methods,
in accordance with the recommendations of the WHO
and ECDC. Bacterial strains were identified using
Gram staining, assessment of colony morphology on
Columbia agar with 5% sheep blood, Tinsdale agar,

migdatkach tworzg si¢ btony rzekome, wezty chlonne
szyi sa powickszone oraz dochodzi do uszkodzenia
migsnia sercowego i nerwoéw obwodowych. Najczest-
sza przyczyng $mierci jest niedrozno$¢ drog odde-
chowych, zapalenie mig$nia sercowego i powiktania
neurologiczne (4,6). W postaci skornej blonicy zmiany
moga mie¢ charakter podobny do liszajca, wyprysku
lub owrzodzenia pokrytego szarym nalotem. Zmiany
skorne zwykle wystepuja na odstonietych konczynach,
zwlaszcza nogach. Posta¢ skorna jest rzadko przyczy-
ng powiktan toksycznych, jednak odgrywa wazng role
epidemiologiczng jako rezerwuar bakterii oraz zrodto
zakazenia (2,6). Nietoksynotworcze szczepy C. di-
phtheriae moga by¢ przyczyna tagodnego zapalenia
gardla, ale rowniez choroby inwazyjnej pod postacig
bakteriemii, zapalenia wsierdzia i zapalenia mig$nia
sercowego (1).

Analiza kryteriow klinicznych, laboratoryjnych
oraz epidemiologicznych pozwala na klasyfikacje
przypadku btonicy na potrzeby nadzoru epidemiolo-
gicznego. Kazda osoba spelniajgca kryteria klinicz-
ne btonicy drog oddechowych spetnia kryteria przy-
padku mozliwego. Jako przypadek prawdopodobny,
przyjmuje si¢ kazdg osobe spetniajaca kryteria kli-
niczne i epidemiologiczne. Za przypadek potwierdzo-
ny uznaje si¢ kazda osobe spetniajaca kryteria klinicz-
ne i laboratoryjne (7). Laboratoryjne rozpoznanie bto-
nicy polega na wyizolowaniu z materiatu klinicznego
C. diphtheriae, C. ulcerans lub C. pseudotuberculosis
i oznaczenie toksynotworczos$ci szczepu bakteryjne-
go. Toksynotworczo$¢ szczepu musi by¢ potwierdzo-
na fenotypowo testem Eleka (4,5). Zgodnie z rozpo-
rzadzeniem Ministra Zdrowia z dnia 24 czerwca 2020
r. w sprawie zglaszania wynikow badan w kierunku
biologicznych czynnikéw chorobotwoérczych u ludzi,
przestanka do zgloszenia wyniku badania do inspekcji
sanitarnej jest izolacja z materiatu klinicznego maczu-
gowcow wytwarzajacych toksyne btonicza.

Celem pracy byta reidentyfikacja maczugowcoéw
btonicy izolowanych z probek materiatu klinicznego
oraz retrospektywna ocena lekowrazliwosci szczepow
C. diphtheriae izolowanych w Polsce w 2023 roku.

MATERIALY I METODY

Probki do badan. Przedmiotem badan byto 18
szczepOw wyizolowanych z probek materiatu klinicz-
nego pobranych w 2023 roku w Polsce, przystanych
do reidentyfikacji jako C. diphtheriae — 17 szczepow
oraz C. ulcerans — 1 szczep. Szczepy bakteryjne C.
diphtheriae przystane do NIZP PZH — PIB w celu
reidentyfikacji izolowane byly z krwi, z wymazow
z rany oraz ze skory.

Reidentyfikacja szczepéw badanych. Do reiden-
tyfikacji szczepéw wykorzystano, zgodnie z zalece-
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and biochemical identification using Api Coryne
tests (bioMérieux). Bacterial DNA was isolated using
a column-based method (High Pure PCR Template
Preparation Kit, Roche). PCR was performed using
two primer pairs: DT1-DT2 and WHO1-WHO?2. The
toxigenicity of the strains was assessed by performing
the Elek test.

Antibiogram of the tested strains: The
susceptibility of the 18 strains was assessed using
the disk diffusion method on Mueller-Hinton agar
supplemented with 5% defibrinated horse blood and 20
mg/L B-NAD (MH-F agar). Cultures were incubated
in the presence of 5% CO2 at 35°C for 1842 hours.
A quality control strain, Streptococcus pneumoniae
ATCC 49619, from the ATCC collection was used for
validation. According to EUCAST recommendations
and the National Reference Center for Antimicrobial
Susceptibility (KORLD), the sizes of growth inhibition
zones around antibiotic disks were measured for the
tested strains: benzylpenicillin (P — 1 unit), amoxicillin
(AML - 10 mcg), cefotaxime (CTX — 5 mcg),
meropenem (MEM — 10 mcg), ciprofloxacin (CIP — 5
mcg), erythromycin (E — 15 mcg), clindamycin (DA
— 2 mcg), tetracycline (T — 30 mcg), linezolid (LZD —
10 mcg), rifampicin (RD — 5 mcg), and trimethoprim-
sulfamethoxazole (SXT — 25 mcg).

RESULTS

As a result of the conducted reidentification,
the affiliation of all tested strains to the genus
Corynebacterium was confirmed.

Characteristics of the tested strains are presented in
Table I, which includes data regarding the biotype of
the strains, gender and age of patients, and the clinical
material from which the microorganism was isolated.
The majority of patients were male (67%) in the age
range of 30-40 years (28%). The dominant biotype of
C. diphtheriae was gravis (65%). Clinical materials
from which corynebacteria were most frequently
isolated were blood (44%) and skin swabs (ulcers,
wounds 44%).

The molecular tests performed (PCR reaction)
aimed at detecting the diphtheria toxin gene and the
Elek phenotypic test allowed for the exclusion of
toxigenicity in all tested strains. In the case of the C.
ulcerans strain, a positive PCR reaction was obtained
for the entire tox gene (a product of the reaction
with a size of 909 bp), which allows classifying this
strain as non-toxigenic toxin-gene bearing (NTTB)
strains. Figure 1 shows the electrophoregram of PCR
amplicons for the C. ulcerans strain.

All tested strains were susceptible with increased
exposure (I) to benzylpenicillin, cefotaxime, and
ciprofloxacin. Membership in the (I) sensitivity
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niami WHO oraz ECDC, metody mikrobiologiczne
oraz genetyczne. Szczepy bakteryjne identyfikowano
za pomoca barwienia metodg Grama, oceny morfologii
kolonii na podtozu Columbia agar z 5% krwig barania,
podtozu Tinsdale’a oraz oznaczenia biochemicznego
z wykorzystaniem testow Api Coryne (bioMérieux).
Do izolacji bakteryjnego DNA uzyto metody kolum-
nowej (High Pure PCR Template Preparation Kit, Ro-
che). Reakcje PCR wykonano z zastosowaniem dwoch
par starterow: DT1-DT2 oraz WHO1-WHO?2. Toksy-
notwoérczos¢ szczepdw badanych oceniono wykonujac
test Eleka.

Antybiogram szczepow badanych. Oceng le-
kowrazliwosci 18 szczepow badanych przeprowadzo-
no metoda dyfuzyjno-kragzkowa, na podlozu Muel-
ler-Hinton agar z dodatkiem 5% odwloknionej krwi
konskiej 1 20 mg/L B-NAD (podtoze MH-F). Hodow-
le prowadzono w obecnosci 5% CO, w temperaturze
35°C przez 18+2 godz. Do kontroli jako$ci oznaczenia
stosowano szczep wzorcowy z kolekcji ATCC — Strep-
tococcus pneumoniae ATCC 49619. Zgodnie z zalece-
niami EUCAST oraz Krajowego Osrodka Referencyj-
nego ds. Lekowrazliwo$ci Drobnoustrojow (KORLD)
zmierzono wielkosci stref zahamowania wzrostu
szczepow badanych wobec krazkéw z antybiotykami:
benzylopenicylina (P — 1 jednostka), amoksycylina
(AML - 10 mcg), cefotaksym (CTX — 5 mcg), merope-
nem (MEM - 10 mcg), ciprofloksacyna (CIP — 5 mcg),
erytromycyna (E — 15 mcg), klindamycyna (DA — 2
mcg), tetracyklina (T — 30 mcg), linezolid (LZD — 10
mcg), rifampicyna (RD — 5 mcg), trimetoprim-sulfa-
metoksazol (SXT — 25 mcg).

WYNIKI

W wyniku przeprowadzonej reidentyfikacji po-
twierdzono przynalezno$¢ wszystkich badanych
szczepow do rodzaju Corynebacterium.

Charakterystyke badanych szczepow przedstawia
Tabela I, w ktorej zamieszczono dane dotyczace bio-
typu szczepdw, pici 1 wieku pacjentéw oraz materia-
tu klinicznego, z ktérego wyizolowano drobnoustrdj.
Wigkszo$¢ pacjentéw stanowili mezczyzni (67%)
w wieku 30-40 lat (28%). Dominujagcym biotypem
C. diphtheriae byt gravis (65%). Materiaty kliniczne,
z ktérych najczgéciej izolowano maczugowce to krew
(44%) oraz wymazy ze skory (owrzodzenia, rany
44%).

Wykonane badania molekularne (reakcja PCR)
w kierunku detekcji genu toksyny btoniczej oraz test
fenotypowy Eleka pozwolilty wykluczy¢ toksynotwor-
czo$¢ wszystkich badanych szczepow. W przypadku
badania szczepu C. ulcerans uzyskano dodatnig re-
akcje PCR dla catego genu tox (obecny produkt reak-
cji o wielkosci 909 pz), co pozwala zakwalifikowac
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Tabela I. Podstawowe dane dotyczace analizowanych szczepow
Table I. Basic data relating to the analyzed strains

Strain ID Biotype Patient’s Age Source Sex

1 23 2201041920 gravis 55 skin — ulceratio Male
2 23 2201045250 gravis 20 blood Male
3 23 2301000710 gravis 33 blood Male
4 23 2301002820 gravis 21 blood Female
5 23 2301009520 gravis 45 skin — ulceratio Male
6_23 2301010550 mitis 64 blood Male
7 23 2301019250 mitis 78 eye Male
8 23 2301020610 mitis 42 blood Male
9 23 2301023390 gravis 35 ear Male
1023 2301028110 gravis 45 blood Male
11 23 2301027870 gravis 37 wound Female
12 23 2301028830 gravis 39 blood Male
13 23 2301032120 mitis 32 wound Male
14 23 2301034050 gravis 58 wound Male
15 23 2301036650 mitis 68 skin — ulceratio Female
16_23 2301040570 C. ulcerans 67 wound Female
17 _23 2301041830 gravis 54 fistula — unk Male
18 23 2301042580 mitis 15 blood Female
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WHO1-WHO2 (248 bp) DT1-DT2 (909 bp)

M - GeneRuler 100 bp Plus Ladder, Thermo Scientific

K+: positive control, DNA C. diphtheriae NCTC 10648

K- : negative control

B1: test sample 2301040570, DNA from 1 colony

B2: test sample 2301040570, DNA from bacterial mass

DT1-DT2: the entire gene encoding diphtheria toxin - 909 bp
WHO1-WHO2: biologically active toxin subunit - fragment A - 248 bp

Fig.1. Electrophoregram of PCR amplifiers for the Corynebacterium ulcerans strain (strain no. 16 23 2301040570).
Visible reaction product of 909 bp for the tested sample

Ryc.1. Elektroforegram amplifikatow PCR dla szczepu Corynebacterium ulcerans (szczep nr 16_23 2301040570).
Widoczny produkt reakcji o wielkosci 909 pz dla probki badane;
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category indicates a high likelihood of therapeutic
success with increased exposure to these drugs. One
C. diphtheriae strain was resistant to ciprofloxacin
(7_23_2301019250). Strain No. 16 23 2301040570 —
C. ulcerans, was also resistant to clindamycin, which
may indicate the production of nucleotidyltransferases.
Theresults of susceptibility testing by the disk diffusion
method for selected antibiotics for C. diphtheriae
strains are presented in Figure 2.

DISCUSSION
Despite the implementation of mass vaccination

campaigns against diphtheria, epidemic outbreaks of
this disease occur worldwide. Therefore, the adequate

Benzylpenicylin 1 unit C. diphtheriae, 17 isolates
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ten szczep do szczepow opisywanych jako nietoksy-
notworczych niosagcych gen toksyny NTTB (non-toxi-
genic toxin-gene bearing). Rycina 1 przedstawia elek-
troforegram amplifikatow PCR dla szczepu C. ulce-
rans.

Wszystkie badane szczepy byly wrazliwe przy
zwigkszonej ekspozycji (WZE) na benzylopenicyli-
ne, cefotaksym oraz ciprofloksacyne. Przynaleznosé
do kategorii wrazliwosci WZE oznacza, Ze istnieje
wysokie prawdopodobienstwo sukcesu terapeutycz-
nego przy zwickszeniu ekspozycji na te leki. Jeden
szczep C. diphtheriae byt oporny na ciprofloksacyne
(7 23 2301019250). Szczep nr 16_23 2301040570 —
C. ulcerans, byt oporny rowniez na klindamycyng, co
moze wskazywaé na wytwarzanie przez niego nukle-

Erythromycin C. diphtheriae, 17 isolates
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Fig.2. Results of the determination of the sensitivity of Corynebacterium diphtheriae strains to antibiotics: benzylpenicillin
[1 unit], erythromycin [15 mcg], ciprofloxacin [5S mcg], rifampicin [5S mcg], cefotaxime [S mcg], clindamycin [2 mcg].
Identification method: diffusional-disk according to EUCAST. The red dashed line indicates breakpoint below which the

microorganism is marked as resistant

Ryc.2. Wyniki oznaczenia wrazliwosci szczepow Corynebacterium diphtheriae na antybiotyki: Benzylopenicylina [1
jednostka], Erytromycyna [15 mcg], Ciprofloksacyna [S mcg], Rifampicyna [5 mcg], Cefotaksym [5 mcg], Klindamycyna
[2 mcg]. Metoda oznaczenia: dyfuzyjno-krazkowa zgodnie z EUCAST. Czerwona przerywana linia wyznacza warto$¢
graniczng strefy zahamowania wzrostu ponizej ktorej drobnoustrdj oznaczany jest jako oporny
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preparation of microbiological laboratories for the
diagnosis of Corynebacterium species remains an
ongoing issue.

In the 1990s, there was an epidemic of diphtheria in
the countries of the former Soviet Union. In 2017, the
largest epidemic of diphtheria in this century broke out
among Rohingya refugees in the Kutupalong camp in
Bangladesh. By June 2019, 8,640 cases and 45 deaths
from diphtheria in this outbreak had been reported.
From 2000 to 2018, epidemic outbreaks were reported
in various countries, including Yemen, Venezuela,
India, Haiti, and Indonesia (8). According to
epidemiological reports from the National Institute of
Public Health — National Institute of Hygiene, the last
cases of full-blown diphtheria in Poland were recorded
in 1996 (9 cases) and in 2000 (1 case). However,
infections caused by Corynebacterium strains that do
not produce diphtheria toxin still occur.

In recent years, cases of diphtheria have also
been reported in Europe, mainly among immigrants.
According to the ECDC report from September
2022 to February 12, 2024, 443 cases of diphtheria,
including five fatal cases, were reported in EU/EEA
countries. The majority of reported cases were related
to cutaneous diphtheria, with cases of respiratory
diphtheria also reported. Due to the anticipated
resistance of C. diphtheriae to commonly used oral
and parenteral antibiotics, the ECDC recommends
monitoring the susceptibility to antimicrobials in
all C. diphtheriae isolates (9). Control measures for
epidemic outbreaks included isolation, screening throat
swabs, antibiotic treatment, and vaccination. In cases
of diphtheria with respiratory symptoms, diphtheria
antitoxin was administered (10). Figure 3 shows the
number of cases of C. diphtheriae and C. ulcerans
in European Union countries from 2015 to 2023 (11).
Antibiotic susceptibility testing of strains belonging to

otydylotransferaz. Wyniki badan oznaczenia lekow-
razliwosci metoda dyfuzyjno-krazkowa szczepow C.
diphtheriae dla wybranych antybiotykow przedstawia
Rycina 2.

DYSKUSJA

Pomimo prowadzenia masowych szczepien ochron-
nych przeciwko btonicy, na catym $wiecie wystgpuja
epidemiczne ogniska tej choroby. Z tego powodu, cig-
gle aktualnym problemem jest odpowiednie przygoto-
wanie laboratoriow mikrobiologicznych do diagnosty-
ki drobnoustrojow z rodzaju Corynebacterium.

W latach 90 XX wieku wystapita epidemia btonicy
w krajach bytego Zwiazku Radzieckiego. W roku 2017
w Bangladeszu w obozie Kutupalong wsréd uchodz-
cow Rohingya wybuchta najwicksza w tym stuleciu
epidemia blonicy. Do czerwca 2019 roku w ognisku
zgloszono 8640 przypadkow i 45 zgonéw spowodowa-
nych btonicg. W latach 2000-2018 ogniska epidemicz-
ne byty stwierdzane w roznych krajach m. in.: w Jeme-
nie, Wenezueli, Indiach, na Haiti oraz w Indonez;ji (8).
Jak wynika z meldunkéw epidemiologicznych NIZP
PZH — PIB ostatnie przypadki petnoobjawowej btoni-
cy zanotowano w Polsce w 1996 roku (9 zachorowan)
oraz w 2000 roku (1 zachorowanie), zdarzaja si¢ jed-
nak nadal zakazenia wywotane przez szczepy Coryne-
bacterium niewytwarzajace toksyny btonicze;j.

W ostatnich latach przypadki blonicy zanotowa-
no rowniez w Europie, gtéwnie wsrod imigrantow.
Wedtug raportu ECDC w okresie od wrzesnia 2022
roku do 12 lutego 2024 r. w krajach EU/EEA odno-
towano 443 przypadki btonicy, w tym pig¢ przypad-
kow zakonczonych zgonem. Wigkszos¢ zgloszonych
przypadkow dotyczyta blonicy skornej, zglasza-
no rowniez przypadki btonicy drég oddechowych.
Z uwagi na przewidywang oporno$¢ C. diphtheriae

Reported cases C. diphtheriae and C. ulcerans in EU/EEA
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Fig.3. Number of cases of C. diphtheriae and C. ulcerans reported to ECDC by countries of the European Union in 2015-2023
Rye.3. Liczba raportowanych do ECDC przypadkow C. diphtheriae i C. ulcerans przez kraje Unii Europejskiej w latach

2015-2023
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the ST377 sequence type, originating from epidemic
outbreaks in the European Union, showed resistance
to macrolides, lincosamides, and B-lactam antibiotics
(bla .y, gene) (12-14).

The number of C. diphtheriae infections in
Europe and worldwide is increasing, highlighting
the importance of microbiological laboratories being
prepared to diagnose these infections. According to
WHO procedures, specimens for culture (swabs) should
be taken from the nose and throat or from lesions on
mucous membranes or skin. If possible, the material
should be obtained from beneath the pseudomembrane
(if present) or from the pseudomembrane itself. Ideally,
clinical material should be collected before the patient
receives antibiotic therapy. The collected material on
a transport medium (such as Amies or Stuart) or in
a sterile container in the case of pseudomembranes
should be delivered to the laboratory (4).

Microbiological media used in the diagnosis of C.
diphtheriae include, among others: Columbia agar
with sheep blood and special media for C. diphtheriae
diagnostics: tellurite agar (Hoyle’s or Clauberg’s
medium), Tinsdale agar for detecting cysteinase, and
Loeffler’s medium. Tellurite-containing media are
both selective and differential in isolating toxigenic
corynebacteria (4). Columbia agar with sheep blood
can be used in routine diagnostics. After a 24-hour
incubation of diphtheria bacilli on blood agar, colonies
are grayish, flat, smooth, matte with a clearing at the
periphery. Depending on the biotype of C. diphtheriae,
there may be a small B-hemolysis zone. It should be
noted that in the case of C. diphtheriae biotype gravis,
hemolysis does not occur. Figure 4 shows a colony of
C. diphtheriae biotype gravis on blood agar.

Fig.4. Photo of a Corynebacterium diphtheriae biotype
gravis culture on a blood medium (Columbia agar +5% sheep
blood), a 48-hour culture. Source: Autor’s photographic
material

Ryc.4. Zdjecie hodowli Corynebacterium diphtheriae
biotyp gravis na podtozu krwawym (Columbia agar +5%
sheep blood), hodowla 48 godzinna. Zrodto: Materiat
wilasny Autorki
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na powszechnie stosowane antybiotyki doustne i po-
zajelitowe ECDC zaleca monitorowanie wrazliwosci
na §rodki przeciwdrobnoustrojowe na wszystkich izo-
latach C. diphtheriae (9). Jako $rodki kontroli ognisk
epidemicznych stosowano izolacj¢, badania przesie-
wowe wymazow z gardla, leczenie antybiotykami
oraz szczepienia. W przypadku blonicy przebiegajacej
z objawami ze strony uktadu oddechowego podawano
antytoksyne blonicza (10). Rycina 3 pokazuje liczbe
przypadkow C. diphtheriae i C. ulcerans w krajach
Unii Europejskiej w latach 2015-2023 (11). Badanie
wrazliwosci na antybiotyki szczepdéw nalezacych do
typu sekwencyjnego ST377, pochodzacych z ognisk
epidemicznych na terenie Unii Europejskiej, wykazato
opornos$¢ na makrolidy, linkozamidy oraz antybiotyki
B-laktamowe (gen bla ., ) (12-14).

Liczba zakazen C. diphtheriae w Europie i na §wie-
cie rosnie, dlatego laboratoria mikrobiologiczne mu-
szg by¢ przygotowane do diagnostyki tych zakazen.
Wedtug procedur WHO, probki do posiewu (wymazy)
nalezy pobiera¢ z nosa i gardta Iub ze zmian na bto-
nach §luzowych Iub skorze. Jesli to mozliwe, materiat
nalezy pozyska¢ spod btony rzekomej (jesli wystepu-
je) lub z czesci samej blony rzekome;j. Najlepiej, jezeli
materiat kliniczny zostanie pobrany przed podaniem
pacjentowi antybiotykoterapii. Pobrany materiat na
podiozu transportowym (Amies lub Stuart) lub w jato-
wym pojemniku w przypadku bton rzekomych, nalezy
dostarczy¢ do laboratorium (4).

Podloza mikrobiologiczne stosowane w diagno-
styce C. diphtheriae to m. in.: Columbia agar z krwia
baranig oraz specjalne podiloza do diagnostyki
C. diphtheriae: agar tellurynowy (podtoze Hoyle’a lub
Clauberga), Tinsdale agar do wykrywania cysteinazy,
podioze Loefflera. Podloza zawierajace telluryn sg za-
réowno selektywne jak i roznicujace w izolacji toksy-
notworczych maczugowcow (4). Pozywka Columbia
agar z krwig baranig moze by¢ wykorzystana w rutyno-
wej diagnostyce. Po 24 godzinnej hodowli maczugowca
btonicy na agarze z krwig kolonie sg szarawe, ptaskie,
gladkie, matowe z przejasnieniem na obwodzie. W za-
leznosci od biotypu C. diphtheriae, moze wystgpowac
niewielka strefa hemolizy P. Trzeba mie¢ na uwadze,
ze w przypadku C. diphtheriae biotyp gravis hemoliza
nie wystepuje. Rycina 4 przedstawia zdjecie kolonii C.
diphtheriae biotyp gravis na podtozu krwawym. Agar
Hoyle’a to podioze selektywne do izolacji 1 roznicowa-
nia biotypéw C. diphtheriae. Telluryn potasu dziata
jako srodek selektywny i ma dzialanie hamujace wzrost
wigkszosci bakterii Gram-dodatnich i Gram-ujemnych
oraz pozwala na wykrycie redukcji tellurynu, w wyni-
ku czego powstajg kolonie o szaro-czarnym wygladzie,
co jest charakterystyczne dla maczugowcow (15). Na
podtozu Clauberga z krwig barania i tellurynem potasu
widoczny jest r6zny wzrost kolonii mitis, gravis oraz
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Hoyle’s agar is a selective medium for isolating and
differentiating C. diphtheriae biotypes. Potassium
tellurite acts as a selective agent, inhibiting the growth
of most Gram-positive and Gram-negative bacteria
and allowing the detection of tellurite reduction,
resulting in colonies with a gray-black appearance,
characteristic of corynebacteria (15). Clauberg’s
agar with sheep blood and potassium tellurite shows
different growth of mitis, gravis, and intermedius
colonies (16). Tinsdale’s medium is designed for
isolating and differentiating corynebacteria from
clinical specimens. Selectivity for Corynebacterium
is provided by potassium tellurite present in the
medium. Corynebacteria form black or gray colonies
on this medium, and potentially toxigenic bacteria (C.
diphtheriae, C. ulcerans, and C. pseudotuberculosis)
stain the medium beneath the colonies brown (a zone
of brown discoloration of the medium beneath the
colonies and in their surroundings). This is the result
of the tellurite reacting with H,S produced by the
bacteria (from cysteine and thiosulfate). Incubation on
Tinsdale’s agar should be carried out for up to 48 hours.
On Loeffler’s medium, Corynebacterium bacteria grow
faster than other bacteria and produce large amounts
of volutin granules. Staining
with Neisser’s method confirms

intermedius (16). Podtoze Tinsdale’a jest przeznaczone
do izolacji i r6znicowania maczugowcow z materiatlow
klinicznych. Wybiorczos¢ dla Corynebacterium za-
pewnia obecny w podiozu telluryn potasowy. Maczu-
gowce tworza na tym podtozu kolonie czarne lub szare,
a bakterie potencjalnie toksynotworcze (C. diphthe-
riae, C. ulcerans i C. pseudotuberculosis) zabarwiaja
podtoze pod koloniami na bragzowo (strefa brazowego
zabarwienia podtoza pod koloniami oraz w ich otocze-
niu). Jest to wynik reakcji tellurynu z wytwarzanym
przez bakterie H,S (z cystyny 1 tiosiarczanu). Hodowlg
na podtozu Tinsdale’a nalezy prowadzi¢ do 48 godzin.
Na podtozu Loefflera bakterie z rodzaju Corynebacte-
rium wyrastaja szybciej niz inne bakterie i wytwarzaja
duze ilosci ziaren wolutyny. Barwienie metoda Neisse-
ra potwierdza obecno$¢ w komodrkach bakterii polifos-
foranowych (wolutynowych) ziarnistos$ci zapasowych.
Ziarna wolutyny wybarwiaja si¢ na kolor granatowo-
czarny, a cytoplazma na kolor zotty (16,17). Optymalne
warunki wzrostu dla maczugowca btonicy to tempera-
tura 34-37°C oraz $rodowisko tlenowe. Bezgazowa fer-
mentacja niektérych weglowodandw oraz inne reakcje
biochemiczne (m. in.: redukcja azotanéw, hemoliza na
agarze z krwia, katalaza, ureaza), sa wykorzystywane

the presence of polyphosphate [ F £ - - P ¥
(volutin) granules in bacterial ), ) 2,! N \ 1
cells. Volutin granules stain Ne ) "{_\-AL__, ;;‘ {{' - $
dark blue, while the cytoplasm AR '.f_y e \ V)
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belfanti) (18). C. diphtheriae is
Gram-positive rods with club-
shaped ends (Fig. 5).

Based on colony morphology
and biochemical characteristics,
four biotypes of C. diphtheriae
are distinguished: gravis, mitis,
intermedius, and belfanti. The
belfanti biotype is usually

Fig.5. Microscopic preparation of the Corynebacterium diphtheriae strain, biotype
belfanti, from the NCTC 10356 collection, Gram staining. The arrows point to the
club-shaped form of bacterial cells. Source: Autor’s photographic material, Delta
Optical ProteOne light microscope, 1000x magnification, DLT-Cam PRO 5 MP
USB 2.0 microscope camera

Ryc.5. Preparat mikroskopowy szczepu Corynebacterium diphtheriae biotyp
belfanti z kolekcji NCTC 10356, barwienie metoda Grama. Strzatki wskazujg na
maczugowaty ksztatt komorek bakteryjnych. Zrédlo: Materiat wlasny Autorki,
mikroskop $wietlny Delta Optical ProteOne, powickszenie 1000x, kamera
mikroskopowa DLT-Cam PRO 5 MP USB 2.0
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described as toxigenic, although in the UK, the
dominant toxigenic biotype is mitis (77% of toxigenic
strains) (1,2). Catalase-positive bacterial colonies with
morphology resembling corynebacteria are subjected
to identification using biochemical tests such as
Api Coryne (bioMérieux), the VITEK 2 microbial
identification system (bioMérieux), or MALDI-TOF
mass spectrometry. After confirming the identification
of C. diphtheriae, C. ulcerans,or C. pseudotuberculosis,
the toxigenicity of the tested strain should be excluded
using molecular methods and the Elek test. Molecular
diagnostic methods allow the detection of the tox
gene’s presence. By performing a PCR reaction using
two primer pairs: DT1-DT2 and WHOI-WHO?2, it is
possible to detect a fragment of the tox gene encoding
the biologically active fragment A of diphtheria toxin
(WHOI1-WHO?2 primers) and the entire tox gene (DT1-
DT2 primers) (19,20). The Elek immunoprecipitation
test is performed to confirm the expression of the
diphtheria toxin gene. It is based on the precipitation
phenomenon that occurs in agar medium between
the diffusing toxin produced by C. diphtheriae and
the specific antitoxin (a filter paper disk soaked in
diphtheria antitoxin). The appearance of precipitation
lines confirms the bacterial strain’s toxigenicity (21).
Figure 6 illustrates the microbiological diagnostic
scheme.

In 2023, the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) introduced new
recommendations for interpreting antimicrobial
susceptibility testing results for two bacterial species:
C. diphtheriae and C. ulcerans. EUCAST recommends
performing antimicrobial susceptibility testing using
either the broth microdilution method according to
ISO 20776-1 or the disk diffusion method on Mueller-
Hinton agar supplemented with 5% defibrinated horse
blood and 20 mg/L B-NAD (MH-F medium) (22).

The studies conducted at the NIZP PZH — PIB
showed sensitivity to penicillin with increased exposure
(I) among the tested strains of C. diphtheriae. This is
consistent with data presented in available literature.
Studies on the susceptibility of C. diphtheriae to
penicillin conducted in other countries suggest that
elevated MIC values for penicillin are rare. All strains
of C. diphtheriae tested in 2023 at the NIZP PZH — PIB
were sensitive to erythromycin. Zou J. et al., examining
the susceptibility of 45 strains of C. diphtheriae in
2020, showed resistance to erythromycin at a level of
2,2% (23). In similar studies conducted on 195 strains
of C. diphtheriae by Bernard K. et al., a resistance rate
to erythromycin of up to 16,4% was obtained (24).

Analyzing the susceptibility of C. diphtheriae to
antibiotics over a longer period and with a larger sample
size will allow for assessing the potential effectiveness
of the current treatment for invasive diseases caused
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w diagnostyce laboratoryjnej btonicy do réznicowania
z maczugowcami niechorobotwoérczymi oraz do bio-
typowania maczugowca blonicy (biotyp gravis, mitis,
intermedius, belfanti) (18). C. diphtheriae to Gram do-
datnie paleczki z maczugowato rozszerzonymi konca-
mi (Ryc. 5).

Na podstawie morfologii kolonii i cech bioche-
micznych wyroznia si¢ cztery biotypy C. diphthe-
riae: gravis, mitis, intermedius 1 belfanti. Zwykle
jako toksynotworczy jest opisywany biotyp belfanti,
cho¢ w Wielkiej Brytanii dominujagcym biotypem
toksynotworczym jest biotyp mitis (77% szczepdw
toksynotworczych) (1,2). Katalazo-dodatnie kolonie
bakteryjne o morfologii przypominajgcej maczugow-
ce poddaje si¢ identyfikacji za pomoca testow bioche-
micznych takich jak np.: Api Coryne (bioMérieux),
systemu identyfikacji mikroorganizméw VITEK 2
(bioMérieux) lub metoda spektometrii mas MALDI-
TOF.

Po potwierdzeniu identyfikacji C. diphtheriae,
C. ulcerans lub C. pseudotuberculosis nalezy wyklu-
czy¢ toksynotworczo$¢ badanego szczepu metodami
molekularnymi oraz testem Eleka. Metody diagno-
styki molekularnej umozliwiaja wykrycie obecnosci
genu tox. Wykonujac reakcje PCR z zastosowaniem
dwoch par starterow: DT1-DT2 oraz WHO1-WHO2
mamy mozliwo$¢ wykrycia fragmentu genu tox ko-
dujacego biologicznie aktywny fragment A toksyny
bloniczej (startery WHO1-WHO?2) oraz caty gen tox
(startery DT1-DT2) (19,20). Test immunoprecypotacji
Elek wykonuje si¢ w celu potwierdzenia ekspresji genu
toksyny btoniczej. Jest on oparty na zjawisku precypi-
tacji, ktore zachodzi w podtozu agarowym pomiedzy
dyfundujgca toksyna wytwarzang przez szczep C.
diphtheriae a swoistg antytoksyna (krazek bibuly na-
saczony antytoksyng blonicza). Wystapienie linii pre-
cypitacyjnych jest potwierdzeniem toksynotworczosci
szczepu bakteryjnego (21). Rycina 6 obrazuje schemat
diagnostyki mikrobiologiczne;.

W 2023 roku Europejski Komitet ds. Oznaczania
Lekowrazliwosci (EUCAST) wprowadzit nowe zale-
cenia interpretacji wynikow oznaczania lekowrazli-
wosci dla dwoch gatunkéw bakterii: C. diphtheriae
oraz C. ulcerans. EUCAST rekomenduje oznaczanie
lekowrazliwosci metodg mikrorozcienczen w bulionie
zgodnie z normg ISO 20776-1 lub metodg dyfuzyjno
-krazkowg, na podtozu Mueller-Hinton agar z dodat-
kiem 5% odwtoknionej krwi konskiej i 20 mg/L (-
NAD (podtoze MH-F) (22).

Przeprowadzone w NIZP PZH — PIB badania wy-
kazaty wrazliwos¢ przy zwigkszonej ekspozycji ba-
danych szczepdw C. diphtheriae na penicyline (ka-
tegoria wrazliwosci WZE). Jest to zgodne z danymi
prezentowanymi w dostepnym pisSmiennictwie. Bada-
nia wrazliwosci C. diphtheriae na penicyling przepro-
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by this microorganism. Knowledge about microbial
susceptibility to antibiotics will facilitate decision-
making in the selection of antibiotics in post-exposure
therapy and the elimination of carriage in the case of
toxin-producing isolates. It’s also important to note that
vaccination (diphtheria toxoid) does not protect against
infection with non-toxigenic strains. Due to possible
recurrences of epidemic outbreaks, it is necessary to
increase readiness for the diagnosis, prevention, and
treatment of diphtheria.
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ABSTRACT

INTRODUCTION. Monitoring of meningitis and/or encephalitis regardless of etiology is part of routine
epidemiological surveillance in Poland. In this paper, we discuss in detail meningitis and/or encephalitis caused
by Neisseria meningitidis, Streptococcus pneumoniae, Haemophilus influenzae, and tick-borne encephalitis
virus in 2022.

OBJECTIVE. The aim of this study was an epidemiological assessment of the occurence of meningoencephalitis
and encephalitis in Poland in 2022, taking into account the analysis of the impact of the COVID-19 pandemic.
MATERIAL AND METHODS. To analyse the epidemiological situation of neuroinfections in Poland, data
sent to NIPH NIH — NRI by the Sanitary and Epidemiological Stations and published in the annual bulletins:
“Infectious diseases and poisonings in Poland in 2022 and “Vaccinations in Poland in 2022” as well as individual
epidemiological reports registered in the EpiBaza system.

RESULTS. In 2022, a total of 1747 cases of meningitis and/or encephalitis were registered in Poland. This was
a 79.4% increase in the number of cases compared to 2021, when 974 cases were recorded. For infections of
bacterial etiology, including cases of neuroborreliosis, the number of cases increased by 62.3%. The incidence of
meningitis and/or encephalitis of N. meningitidis increased by 30.8%, with an etiology of H. influenzae compared
to 2021 increased by 300%, and for S. pneumoniae by 71.9%. Infections with a viral etiology accounted for 52%
of all registered cases. There was a 99.1% increase in their number compared to 2021. Among viral infections,
tick-borne encephalitis was the most numerous group, with 466 cases compared to 210 in 2021.

SUMMARY AND CONCLUSIONS. 2022 showed an overall upward trend in the number of recorded cases
of bacterial and viral meningitis and/or encephalitis compared to 2021. However, the observed number of cases
of meningitis and/or encephalitis of both bacterial and viral origin still remains below the levels observed in the
period before the COVID-19 pandemic.

Keywords: meningitis, encephalitis, epidemiology, Poland, 2022
STRESZCZENIE

WSTEP. Monitorowanie zapalen opon mézgowo-rdzeniowych i/lub mozgu niezaleznie od etiologii stanowi ele-
ment rutynowego nadzoru epidemiologicznego w Polsce. W niniejszym opracowaniu, oméwiono szczegotowo za-
palenia opon mézgowo-rdzeniowych i/lub mozgu w 2022 r. wywotane przez Neisseria meningitidis, Streptococcus
pneumoniae, Haemophilus influenzae, a takze wirus kleszczowego zapalenia mézgu.

CEL PRACY. Celem pracy byta ocena epidemiologiczna wystgpowania zachorowan na zapalenie opon mozgo-
wo-rdzeniowych i zapalenia mozgu w Polsce w 2022 r., z uwzglednieniem analizy wptywu pandemii COVID-19.
MATERIAL I METODY. Do przeprowadzenia analizy sytuacji epidemiologicznej neuroinfekcji w Polsce wy-
korzystano dane nadsytane do NIZP PZH — PIB przez Wojewddzkie Stacje Sanitarno-Epidemiologiczne i publi-

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024
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Meningitis and encephalitis in Poland in 2022 Zapalenia opon mézgowo-rdzeniowych i mézgu w 2022 r.

kowane w biuletynie rocznym: ,,Choroby zakazne i zatrucia w Polsce w 2022 roku” oraz ,,Szczepienia ochronne
w Polsce w 2022 roku”, a takze indywidualne wywiady epidemiologiczne zarejestrowane w systemie EpiBaza.
WYNIKI. W 2022 r., zarejestrowano w Polsce ogotem 1747 zachorowan na zapalenie opon mozgowo-rdzenio-
wych i/lub mézgu. Byt to wzrost liczby zachorowan o 79,4% w poréwnaniu do 2021 r., w ktérym to odnotowano
974 zachorowania. W przypadku infekcji o etiologii bakteryjnej, z uwzglednieniem przypadkow neuroboreliozy,
liczba zachorowan zwigkszyta si¢ 0 62,3% . Zapadalno$¢ na zapalenie opon mézgowo-rdzeniowych i/lub mozgu
o etiologii N. meningitidis wzrosta o 30,8%, o etiologii H. influenzae w poréwnaniu do 2021 r. wzrosta o 300%,
a w przypadku S. pneumoniae o 71,9%. Infekcje o etiologii wirusowej stanowity 52% wszystkich zarejestrowa-
nych zachorowan. Odnotowano wzrost ich liczby 0 99,1% w stosunku do 2021 r. Wsrdd infekcji wirusowych naj-
liczniejsza grupe stanowily kleszczowe zapalenia mozgu — 466 zachorowan w poréwnaniu do 210 w 2021 r.
PODSUMOWANIE I WNIOSKI. W 2022 r. wykazano ogo6lng tendencje wzrostowg liczby rejestrowanych przy-
padkéw zapalen opon mézgowo-rdzeniowych i/lub mézgu o podtozu bakteryjnym i wirusowym w poréwnaniu
do 2021 r. Nadal jednak obserwowana liczba zachorowan na zapalenia opon mézgowo-rdzeniowych i/lub mozgu,
zaréwno o podtozu bakteryjnym, jak i wirusowym pozostaje ponizej poziomdéw obserwowanych w okresie przed

pandemiag COVID-19.

Stewa kluczowe: zapalenie opon mozgowo-rdzeniowych, zapalenie mozgu, epidemiologia, Polska, rok 2022

INTRODUCTION

Meningitis and/or encephalitis can be classified by
etiology as those of a viral or bacterial nature (1).

Meningitis and encephalitis of bacterial etiology,
caused by Streptococcus pneumoniae, Haemophilus
influenzae and Neisseria meningitidis, are a significant
risk for young children and the elderly over 65. These
infections are most commonly spread by the droplet
route (2). Tick-borne encephalitis (TBE) virus is one of
the main etiological agents for viral meningitis and/or
encephalitis. Infection most commonly occurs through
the bite of an infected tick, although it can also occur
through ingesting unpasteurised milk from a viremic
animal, particularly raw goat’s milk (3). People most
susceptible to the disease are those who spend long
periods of time in the forest, i.e. forest workers,
farmers, holidaymakers, and the elderly (4).

Meningitis and/or  encephalitis caused by
Streptococcus pneumoniae, Haemophilus influenzae,
Neisseria meningitidis and tick-borne encephalitis
virus can be prevented by vaccination. In Poland,
according to the Programme of Preventive Vaccination
(PSO), in 2022, meningococcal vaccination was the
recommended vaccination and could be administered to
infants from 6 weeks of age or 8 weeks of age, depending
on the type of vaccine, already at the first vaccination
visit and to particularly vulnerable adolescents and
people over 65 years of age, as well as children and
adults with immunodeficiencies. Three vaccines are
available for N. meningitidis: a monovalent conjugated
vaccine against serogroup C; a protein vaccine against
serogroup B; a quadrivalent conjugated vaccine against
serogroups A, C, W-135,Y (5).

Since 2017, the vaccine against S. pneumoniae has
been included in the Immunization Programme as
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Zapalenia opon moézgowo-rdzeniowych i/lub mo-
zgu mozna sklasyfikowa¢ ze wzgledu na etiologie jako
te o charakterze wirusowym lub bakteryjnym (1).

Zapalenia opon mézgowo-rdzeniowych oraz zapa-
lenia moézgu o etiologii bakteryjnej, wywotane przez
Streptococcus pneumoniae, Haemophilus influenzae
oraz Neisseria meningitidis, sg istotnym zagrozeniem
dla matych dzieci oraz oséb starszych powyzej 65 r.z.
Zakazenia te najczesciej rozprzestrzeniaja si¢ droga
kropelkowa (2). Wirus kleszczowego zapalenia mo-
zgu (KZM) jest jednym z gtéwnych czynnikow etio-
logicznych w przypadku wirusowych zapalen opon
moézgowo-rdzeniowych i/lub moézgu. Do zakazenia
dochodzi najczesciej poprzez ukaszenie przez zaka-
zonego kleszcza, chociaz do zakazenia moze dojs¢
roOwniez przez spozycie niepasteryzowanego mleka
od zwierzecia bedacego w fazie wiremii, szczegolnie
surowego mleka koziego (3). Najbardziej podatne na
zachorowanie sg osoby spedzajace dtugi czas w lesie
tj. pracownicy lesni, rolnicy, osoby wypoczywajace,
oraz osoby starsze (4).

Zapaleniom opon mozgowo-rdzeniowych i/lub
mozgu wywotanym przez Streptococcus pneumoniae,
Haemophilus influenzae, Neisseria meningitidis 1 wi-
rus kleszczowego zapalenia mdzgu mozna zapobie-
ga¢ drogg szczepien. W Polsce, zgodnie z Programem
Szczepien Ochronnych (PSO), w 2022 r. szczepienia
przeciw meningokokom byly szczepieniami zalecany-
mi i mogty by¢ stosowane u niemowlat od 6 tygodnia
zycia lub 8 tygodnia zycia w zaleznosci od rodzaju
szczepionki, juz podczas pierwszej wizyty szczepien-
nej oraz szczegolnie narazonym na zachorowanie na-
stolatkom i osobom powyzej 65 roku zycia, a takze
dzieciom i osobom dorostym z niedoborami odpor-



Karolina Mrozowska-Nyckowska, Jakub Zbrzezniak, Iwona Paradowska-Stankiewicz

a compulsory vaccination for healthy children from
2 m of age who have not been previously vaccinated
and high-risk groups with specific health indications.
Vaccination is also recommended for people with
chronic diseases of the heart, lungs, liver, kidneys,
diabetes, immune disorders and alcohol-dependent
and cigarette smokers (5).

Vaccination against H. influenzae type B is
mandatory for children from 2 months of age. This
vaccination is recommended for children under 6
years of age who have not been vaccinated as part of
compulsory vaccination and for immunocompromised
persons according to individual indications.

In the case of tick-borne encephalitis, the Ministry
of Health recommends vaccination against TBE for all
people residing in areas with a high incidence of the
disease, in particular those exposed professionally or
recreationally in the forest (5).

Bacterial meningoencephalitis and encephalitis,
have a high fatality rate (from a few to more than 30%
depending on age), especially in the case of delayed
diagnosis and/or lack of appropriate treatment. The
risk of permanent neurological sequelae in the form
of, for example, impaired hearing, speech or the
occurrence of paresis is also high. Viral meningitis
and/or encephalitis usually have a milder course and
are mostly treated symptomatically (6,7). Improved
patient prognosis, reduced hospitalisation time and
reduced mortality in bacterial and viral meningitis
and/or encephalitis are the result of prompt recognition
and implementation of appropriate treatment (1).

OBJECTIVE

The aim of'this study is to assess the epidemiological
situation of the incidence of meningitis and encephalitis
in Poland, in 2022.

MATERIAL AND METHODS

To assess the epidemiological situation of the
meningitis and/or encephalitis, data sent to the
NIPH NIH — NRI by the Sanitary and Epidemiological
Stations, which are published in annual bulletins, and
individual reports from the EpiBase — epidemiological
surveillance system for infectious diseases were
used (8).

The classification of infections was based on the
case definitions of infectious diseases developed for
epidemiological surveillance (version in force 2020-2023,
Department of Epidemiology of Infectious Diseases and
Surveillance, NIPH NIH — NRI). Case definitions were
used for: N. meningitidis, S. pneumoniae, H. influenzae
and tick-borne encephalitis.

nosci. W przypadku N. meningitidis dostgpne sg trzy
szczepionki: szczepionka skoniugowana monowalent-
na przeciw serogrupie C; szczepionka biatkowa prze-
ciw serogrupie B; szczepionka skoniugowana, cztero-
walentna przeciw serogrupom A, C, W-135, Y (5).

Od 2017 roku szczepionka przeciw S. pneumoniae
znajduje si¢ w Programie Szczepien Ochronnych jako
obowiazkowe szczepienie ochronne dla dzieci zdro-
wych od 2 m. z., ktore nie byty wczesniej szczepione
oraz grup podwyzszonego ryzyka, ze szczegdlnymi
wskazaniami zdrowotnymi. Szczepienie zalecane jest
réwniez osobom z chorobami przewlekltymi serca,
ptuc, watroby, nerek, cukrzyca, zaburzeniami odpor-
nosci oraz uzaleznionym od alkoholu, palagcym papie-
rosy (5).

Szczepionka przeciw H. influenzae typu B jest
obowiagzkowa dla dzieci od 2 m. z. Szczepienie to jest
zalecane dzieciom do ukonczenia 6 roku zycia niesz-
czepionym w ramach szczepien obowigzkowych oraz
osobom z zaburzeniami odpornosci wedtug indywidu-
alnych wskazan.

W przypadku kleszczowego zapalenia mozgu Mi-
nisterstwo Zdrowia rekomenduje szczepienia przeciw
KZM wszystkim osobom przebywajacym na terenach
o nasilonym wystgpowaniu tej choroby (5), w szcze-
g6lnosci osobom narazonym zawodowo lub rekreacyj-
nie przebywajacym w lesie.

Bakteryjne zapalenia opon mézgowo-rdzeniowych
1 mozgu, obarczone sg wysoka $miertelnoscig (od
kilku do ponad 30% w zaleznosci od wieku), szcze-
golnie w przypadku opdznionego rozpoznania i/lub
braku odpowiedniego leczenia. Wysokie jest rowniez
ryzyko trwatych nastepstw neurologicznych w po-
staci np. uposledzenia stuchu, mowy lub wystapienia
niedowtadoéw. Wirusowe zapalenia opon mézgowo-r-
dzeniowych i/lub moézgu zwykle przebiegaja tagod-
niej 1 leczone sg najczesciej objawowo (6,7). Poprawa
rokowania pacjentéw, redukcja czasu hospitalizacji
i zmnigjszenie $miertelnosci w przypadku bakteryj-
nego i wirusowego zapalenia opon mozgowo-rdzenio-
wych i/lub mézgu sa rezultatem szybkiego rozpozna-
nia i wdrozenia odpowiedniego leczenia (1).

CEL PRACY

Celem pracy byta ocena sytuacji epidemiologicznej
zachorowan na zapalenie opon mézgowo-rdzeniowych
oraz zapalenia mézgu w Polsce, w 2022 roku.

MATERIAL I METODY

Do oceny sytuacji epidemiologicznej wystgpowa-
nia zapalenia opon mézgowo-rdzeniowych i/lub zapa-
lenia mézgu wykorzystano dane przesytane do NIZP
PZH — PIB przez Wojewddzkie Stacje Sanitarno-Epi-
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The analysis of vaccination status was based
on aggregate data published in the annual bulletin:
“Vaccinations in Poland in 2022” (Czarkowski MP,
et al., Warsaw, NIPH NIH — NRI, GIS) (5). The
analysis took into account the recommendations of
the “Programme of Protective Vaccinations for 2022”
(Annex to the Communication of the Chief Sanitary
Inspector of 28 October 2021).

RESULTS

MENINGITIS AND ENCEPHALITIS OF
BACTERIAL ETIOLOGY

In 2022, 847 cases of meningitis and/or encephalitis
of bacterial etiology including cases of neuroborreliosis
were registered (incidence 2.24 per 100,000). This
is an increase of 62.2% compared to 2021, when the
number of cases was 522 (incidence 1.37 per 100,000),
Compared to 2020, this is an increase of 129.5% when

demiologiczne, ktore publikowane sa w biuletynach
rocznych oraz jednostkowe wywiady epidemiologicz-
ne z elektronicznego systemu rejestracji wywiadow
epidemiologicznych EpiBaza (8).

Klasyfikacja zakazen zostala dokonana w oparciu
o definicje przypadkow chorob zakaznych opracowa-
nych na potrzeby nadzoru epidemiologicznego (wersja
obowigzujaca w latach 2020-2023, Zaktad Epidemio-
logii Choréb Zakaznych i Nadzoru, NIZP PZH-PIB).
Definicje przypadkow zastosowano dla: N. meningiti-
dis, S. pneumoniae, H. influenzae oraz kleszczowego
zapalenia mozgu.

Analizg stanu zaszczepienia prowadzono w opar-
ciu o dane zbiorcze opublikowane w rocznym biulety-
nie: ,,Szczepienia Ochronne w Polsce w 2022 r. (Czar-
kowski MP, i in., Warszawa, NIZP-PZH, GIS) (5).
Analiza uwzgledniata zalecenia ,,Programu Szczepien
Ochronnych na rok 2022” (Zatacznik do Komunikatu
Gloéwnego Inspektora Sanitarnego z dnia 28 pazdzier-
nika 2021 r.).

Table 1. Meningitis and/or encephalitis. Number of cases and incidence per 100 000 population by etiological agent in 2021

and 2022, in total

Tabela 1. Zapalenia opon mézgowo-rdzeniowych i/lub mézgu. Zachorowania i zapadalno$¢ na 100 tys. mieszkancow

wg czynnika etiologicznego w 2021 oraz 2022 roku ogdlem

2021 2022
5 | 82 5 | 52
So | &8 2o | &8
Etiology | Disease Etiological factor 8 38 | 8.8 8 38 | 8.8
3 5| 88 S sS| 88
© T2 BS © 22| Ba
E | E8 E | E8
Neisseria meningitidis 50 0.13 65 0.17
. Haemophilus influenzae 3 0.01 16 0.04
g 2 Streptococcus pneumoniae 123 0.32 208 0.55
@ § = other specified 51 0.13 - 0.21
2 Igoﬁ (G00.2-G00.8; G04.2) ' 1.37 ’ 2.24
< 23 :
S £ 2 other unspecified
é 5} (G00.9: G04.2) 60 0.16 102 0.27
reported in other diseases™ 33 0.09 34 0.09
Lyme neuroborreliosis 202 0.53 344 0.91
tick-borne 210 0.55 446 1.18
go herpesviral 10 0.03 32 0.08
= other specified 7 0.02 16 0.04
) unspecified 31| 008 37 | 010
=i
_ o reported in other diseases, not
.g elsewhere classified 0 0 1.18 3 0.01 2.37
enteroviral 5 0.01 53 0.14
I*oED herpesviral 5 0.013 13 0.034
g other specified and unspecified 184 0.48 299 0.79
[} . .
g reported in other dlsc?ases, not 0 0 | 0.00
elsewhere classified
TOTAL 974 1747

*without neuroborreliosis due to new registration method
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the number of cases was 369 (incidence 0.96 per
100,000) but the number of cases was still lower than
in 2019 by approximately 8% (921 cases) (Table 1). Of
the 847 cases, in 289 people (34%) the etiological agent
was one of three microorganisms: N. meningitidis, S.
pneumoniae, H. influenzae. There were 344 cases of
neuroborreliosis, accounting for 40.6% of all bacterial
infections (Table I).

Overall, the highest incidence of meningitis and/
or encephalitis was registered in the Matopolskie
voivodeship with 62 cases (incidence rate of 1.81
per 100,000) and the lowest in the Swigtokrzyskie
voivodeship with 9 cases (incidence rate of 0.76 per
100,000). The highest incidence was recorded in the
Kujawsko-Pomorskie voivodeship (2.09 per 100,000)
and the lowest in the Swictokrzyskie voivodeship (0.76
per 100,000) (Table II).

For etiological agents such as S. pneumoniae
and other specified/unspecified there was a higher
incidence among men than women. For the etiological
agent: H. influenzae there was a higher incidence
among women than men (0.05 per 100,000 for
women, 0.04 per 100,000 for men). For Neisseria
meningitidis, the incidence of men and women was
the same. There was a particular gender difference
in incidence for pneumococcal infections (0.62 per
100,000 for men, 0.48 per 100,000 for women) and for

WYNIKI

ZAPALENIE OPON MOZGOWO-
RDZENIOWYCH I ZAPALENIE MOZGU
O ETIOLOGII BAKTERYJNEJ

2022 roku, w Polsce zarejestrowano 847 zachoro-
wan na zapalenie opon mozgowo-rdzeniowych i/lub
mozgu o etiologii bakteryjnej z uwzglednieniem przy-
padkow neuroboreliozy (zapadalnos¢ 2,24 na 100 tys.).
Jest to wzrost 0 62,2% w poréwnaniu do 2021 r., kie-
dy liczba zachorowan wyniosta 522 (zapadalnos$¢ 1,37
na 100 tys.). W poréwnaniu do 2020 r. jest to wzrost
0 129,5% (liczba zachorowan 369, zapadalnos¢ 0,96 na
100 tys.), ale liczba zachorowan nadal byta nizsza niz
w 2019 r. 0 ok. 8% (921 zachorowan) (Tab. I). W gru-
pie 847 przypadkdéw, u 289 osob (34%) czynnikiem
etiologicznym byl jeden z trzech drobnoustrojow: MN.
meningitidis, S. pneumoniae, H. influenzae. Odno-
towano 344 przypadki neuroboreliozy, co stanowi
40,6% wszystkich zakazen bakteryjnych (Tab. I).

Ogotem, najwigcej zachorowan na zapalenie opon
mozgowo-rdzeniowych i/lub moézgu, zarejestrowano
w wojewodztwie matopolskim — 62 przypadki (zapa-
dalno$¢ 1,81 na 100 tys.), najmniej zas w wojewodz-
twie $wigtokrzyskim — 9 przypadkow (zapadalnos¢
0,76 na 100 tys.). Najwyzsza zapadalnos¢ odnotowano

Table I1. Bacterial meningitis and/or encephalitis. Number of cases and incidence per 100 000 population by voivodeships

in 2022 in total*

Tabela II. Bakteryjne zapalenie opon i/lub mézgu. Liczba zachorowan oraz zapadalnos¢ na 100 tys. mieszkancow wg

wojewodztw w 2022 roku ogétem*

Voivodeship Number of incident cases in quarters Number of Incidence
1 11 11 v cases, total | per 100 000
2021 49 54 105 112 320 0.84
Poland

2022 68 148 123 164 503 1.33
Dolnoslaskie 4 8 11 28 0.97
Kujawsko-Pomorskie 3 17 15 42 2.09
Lubelskie 2 5 4 19 0.94
Lubuskie 1 6 16 1.63
Lodzkie 3 11 10 31 1.30
Matopolskie 7 24 8 23 62 1.81
Mazowieckie 8 15 18 20 61 1.11
Opolskie 1 6 5 5 17 1.80
Podkarpackie 5 6 10 30 1.44
Podlaskie 5 0 2 10 0.87
Pomorskie 6 14 10 10 40 1.70
Slaskie 6 22 10 18 56 1.28
Swietokrzyskie 2 4 1 9 0.76
Warminsko-Mazurskie 4 10 5 5 24 1.75
Wielkopolskie 6 7 7 16 36 1.03
Zachodniopomorskie 5 4 6 7 22 1.34

* without neuroborreliosis
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Table I1I. Meningitis and/or encephalitis. Incidence per 100 000 by sex and location
Tabela II1. Zapalenia opon i/lub mézgu, zapadalnos¢ na 100 tys. wg plei i Srodowiska

2021 2022
Urban Rural Total Urban Rural Total
Etiological factor = = = = = =
5| 25| 2|52 E|S|5/2|58|2|58|8 £|¢
o ) ) = = S o ) = =
=1g|2|2|2|2|5|€|=|2|%|2|Z|2|5]|%
Neisseria meningitidis | 0.19 [ 0.10 | 0.14 [0.09 | 0.17 | 0.10 | 0.14 | 0.12 | 0.15 [0.23 [ 0.20{ 0.09 [ 0.17 | 0.17 | 0.19 | 0.14
Haemophilus 0 0.02[001] 0 |0.01]0.01]0.01[0.01]0.06]0.05]0.01|0.04|0.04|0.05|0.05]0.03
influenzae
Streptococcus 0.340.35]0.39] 0.16 | 0.36{0.27 | 035 0.27 | 0.62 | 0.46 | 0.63 | 0.51 | 0.62 | 0.48 | 0.54 | 0.57
pneumonlae
spiecified, unspecified
and reported in other 1 31 010381022035 0.23]0.28 [ 030 | 0.52 | 0.41 | 0.60 | 038 | 0.56 | 0.40 | 0.47 | 0.49
diseases, not elsewhere
classified

infections of other specified/unspecified etiology (0.56
per 100,000 for men, 0.40 per 100,000 for women).
In 2022, compared to 2021, an increase in incidence
was observed among men for the etiological agents:
Streptococcus pneumoniae, H. influenzae and others
specified/unspecified. Among men, the incidence for
N. meningitidis was unchanged from the previous year
at 0.17 per 100,000. In contrast, among women, there
was an increase in incidence for N. meningitidis of 0.07
per 100,000 compared to 2021. Among women, there
was an increase in incidence for H. influenzae of 0.04
per 100,000 compared to 2021. For S. pneumoniae,
there was an increase in incidence among women of
0.21 per 100,000 compared to 2021 (Table III).

Analysing incidence by place of residence, in 2022
in rural areas, there was an increase in infections
with etiology of N. meningitidis and H. influenzae by
0.02 per 100,000, for infections with etiology of other
specified/unspecified by 0.19 per 100,000 . There was
also an increase in S. pneumoniae infections of 0.3
per 100,000 compared to the previous year. In urban
areas, on the other hand, there was an increase in
incidence for infections with N. meningitidis by 0.05
per 100,000 and H. influenzae by 0.04 per 100,000.
For S. pneumoniae and infections with etiologies other
specified/undetermined, there was an increase in
infections of 0.19 per 100,000. (Table III).

In 2022, most patients with bacterial meningitis
and/or encephalitis were in the age range 45-64 (almost
29% of all infections), 65+ ( 25.8% of all infections) ,
and in the age range 25-45 (22.6% of all infections).
Children under 4 years of age accounted for 13.7%
of all reported infections. The highest number of
infections with S. pneumoniae etiology was observed
in those aged 45-64, while the incidence was highest in
the group of children under 4 years of age. In the group
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w wojewodztwie kujawsko-pomorskim (2,09 na 100
tys.), a najnizsza w wojewodztwie $wigtokrzyskim
(0,76 na 100 tys.) (Tab. II).

W przypadku czynnikéw etiologicznych takich
jak: S. pneumoniae oraz innych okres§lonych/nieokre-
$lonych odnotowano wyzszg zapadalnos¢ wsrod mez-
czyzn niz kobiet. W przypadku czynnika etiologicz-
nego H. influenzae odnotowano wyzsza zapadalnosé
wérod kobiet niz mgzczyzn (0,05 na 100 tys. dla kobiet,
0,04 na 100 tys. dla mezczyzn). Dla Neisseria menin-
gitidis zapadalno$¢ mezczyzn i kobiet byta taka sama.
Szczegolna réznica w zapadalnos$ci pomigdzy ptciami
wystapila w przypadku zakazen pneumokokowych
(0,62 na 100 tys. dla m¢zczyzn, 0,48 na 100 tys. dla
kobiet) oraz w przypadku zakazen o innej okreslonej/
nieokreslonej etiologii (0,56 na 100 tys. dla mezczyzn;
0,40 na 100 tys. dla kobiet).

W 2022 r., w porownaniu do 2021 r. obserwowano
wzrost zapadalnosci wsroéd mezczyzn dla czynnikow
etiologicznych: Streptococcus pneumoniae, H. in-
fluenzae oraz innych okre§lonych/nieokreslonych.
W grupie me¢zczyzn zapadalno$¢ w przypadku N
meningitidis nie zmienita si¢ wzgledem roku ubiegte-
go 1 wynosita 0,17 na 100 tys. Natomiast wsrod ko-
biet odnotowano wzrost zapadalnosci w przypadku
N. meningitidis 0 0,07 na 100 tys. w porownaniu do
2021 roku. W grupie kobiet w przypadku H. influen-
zae odnotowano wzrost zapadalnosci o 0,04 na 100
tys. w poréwnaniu do 2021 roku. W przypadku S.
pneumoniae odnotowano wzrost zapadalno$ci wsrod
kobiet 0 0,21 na 100 tys. w poréwnaniu do 2021 roku
(Tab. III).

Analizujac zapadalno$§¢ wg miejsca zamieszka-
nia, w 2022 roku na obszarach wiejskich, odnoto-
wano wzrost zakazen o etiologii N. meningitidis i H.
influenzae o 0,02 na 100 tys., w przypadku zakazen
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of children under 4 years of age, a predominance of
infections with Neisseria meningitidis etiology was
recorded (37.5% of all infections in this age group)

(Table IV).
Neisseria meningitidis. In 2022, 65 cases of
meningococcal meningitis and/or encephalitis

were reported (incidence of 0.17 per 100 000). This
represents a 30% increase in the number of infections
compared to 2021. Compared to 2020 rates, in 2022,
the number of infections and incidence of meningitis
and/or encephalitis of Neisseria meningitidis
etiology were also higher (from 56 in 2020 to 65 in
2022, incidence from 0.15 to 0.17 per 100,000). This
represents a 16.1% increase in the number of infections
compared to 2020. Compared to 2019 rates, in 2022
the number of infections and incidence of meningitis
and/or encephalitis of Neisseria meningitidis etiology
were lower (95 in 2019 vs. 65 in 2022, incidence: 0.25
per 100,000 vs. 0.17 per 100,000). This represents
a 31.6% lower number of infections compared to
2019 (Table 1). The highest incidence in 2022 was
registered among children under 5 years of age (1.33
per 100,000); Neisseria meningitidis infections in this
age group accounted for 36.9% of all meningococcal
infections (Table IV).

In 2022, N. meningitidis infections by environment
of residence were more common in the city, regardless

o etiologii innych okreslonych/nieokreslonych o 0,19
na 100 tys.. Obserwowano réwniez wzrost zakazen S.
pneumoniae 0 0,3 na 100 tys. wzgledem roku poprzed-
niego. Natomiast na obszarach miejskich, odnotowano
wzrost zapadalnos$ci w przypadku zakazen o etiologii
N. meningitidis 0 0,05 na 100 tys. i H. influenzae o0 0,04
na 100 tys. W przypadku S. pneumoniae i zakazen
o etiologii innych okreslonych/nieokreslonych odno-
towano wzrost zakazen o 0,19 na 100 tys. (Tab. III).

W 2022 r., najwigcej chorych na bakteryjne zapa-
lenie opon moézgowo-rdzeniowych i/lub mézgu bylo
w przedziale wieku 45-64 (prawie 29% wszystkich
zakazen), 65+ (25,8% wszystkich zakazen), a takze
w przedziale wieku 25-45 (22,6% wszystkich zaka-
zen). Dzieci do 4 r.z. stanowity 13,7% wszystkich zgto-
szonych zakazen. Najwyzsza liczbe zakazen o etiolo-
gii S. pneumoniae zaobserwowano u 0s6b w przedzia-
le wieku 45-64, zapadalno$¢ natomiast byta najwyzsza
w grupie dzieci do 4 r.z. W grupie dzieci do 4 r.z. zycia
zanotowano przewage zakazen o etiologii Neisseria
meningitidis (37,5% wszystkich zakazen w tej grupie
wieku) (Tab. IV).

Neisseria meningitidis. W 2022 r. odnotowano 65
przypadkéw meningokokowego zapalenia opon mo-
zgowo-rdzeniowych i/lub mézgu (zapadalnos¢ 0,17 na
100 tys.). Oznacza to wzrost liczby zakazen o 30 %
wzgledem 2021 roku. W poréwnaniu ze wskaznika-

Table IV. Bacterial meningitis and/or encephalitis. Number of cases and incidence per 100 000 population by age and

etiological agent

Tabela IV. Bakteryjne zapalenia opon i/lub moézgu. Liczba zachorowan oraz zapadalno$¢ na 100 tys. mieszkancoéw wg

wieku i czynnika etiologicznego

Etiological factor
Ag}e,e%lrr(;up, Number of cases Nez:sse.rf'a. qumophilus Streptococ.cus O;;:;;Z?ZEZL
meningitidis influenzae pneumoniae unspecified

0-4 number of cases 24 4 13 23
incidence per 100 000 1.33 0.22 0.72 1.27

5.9 number of cases 0 0 7 5
incidence per 100 000 0 0 0.36 0.25

10-14 number of cases 2 1 3 8

incidence per 100 000 0.10 0.05 0.14 0

15-19 number of cases 7 0 1 3
incidence per 100 000 0.39 0 0.06 0.17

number of cases 3 1 0 1

20-24 —

incidence per 100 000 0.16 0.05 0 0.05

55.44 number of cases 17 3 57 29
incidence per 100 000 0.15 0.03 0.51 0.26

45-64 number of cases 6 4 67 59
incidence per 100 000 0.06 0.04 0.68 0.60

65+ number of cases 6 3 60 52
incidence per 100 000 0.08 0.04 0.83 0.72
Total number of cases 65 16 208 180
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of gender. The incidence among men relative to the
previous year was unchanged at 0.17 per 100,000.
An increase in the incidence among women relative
to the previous year was shown, from 0.10 to 0.17 per
100,000. The incidence of meningococcal meningitis
and/or encephalitis in 2022 was slightly higher in
urban than in rural areas, respectively: 0.19 and 0.14
per 100,000 (Table III).

In 2022, the highest number of cases caused by
N. meningitidis was recorded in the Mazowieckie
voivodeship — 11 cases (incidence of 0.20 per 100,000),
while the lowest number of cases was recorded in the
Opolskie voivodeship — where no cases were reported.
One case was reported in the Zachodniopomorskie
voivodeship (incidence rate of 0.06 per 100,000). The
highest increase in the number of infections in relation
to 2021, sixfold, was observed in the Warminsko-
Mazurskie voivodeship. The highest decrease in the
number of infections in relation to 2021 was observed
in Zachodniopomorskie voivodeship. For the Lubuskie
voivodeship, the number of meningococcal infections
remained at the same level. In addition, the highest
number of meningococcal infections occurred in Q4
2022 with 23 cases, and in Ql, Q2 and Q3 with 14
cases each (Table V).

In 2022, the number of people vaccinated against
diseases caused by N. meningitidis was 126 081, 9.1%

mi z 2020 roku, w 2022 roku, liczba zachorowan i za-
padalno$¢ na zapalenie opon moézgowo-rdzeniowych
i/lub moézgu o etiologii Neisseria meningitidis byty tak-
ze wyzsze (z 56 w 2020 1. do 65 w 2022 r., zapadalnos¢
z 0,15 do 0,17 na 100 tys.). Oznacza to wzrost liczby
zakazen o 16,1% wzgledem 2020 roku. W poroéwnaniu
ze wskaznikami z 2019 roku, w 2022 roku, liczba za-
chorowan 1 zapadalnos¢ na zapalenie opon mozgowo
-rdzeniowych i/lub moézgu o etiologii Neisseria menin-
gitidis byty nizsze (95 w 2019 1. vs. 65 w 2022 r., zapa-
dalno$¢: 0,25 nal00 tys. vs. 0,17 nal00 tys.). Oznacza
to liczbg zakazen nizszg o 31,6% wzglgdem 2019 roku
(Tab. I). Najwyzsza zapadalnos¢ w 2022 roku zareje-
strowano w$rod dzieci ponizej 5 roku zycia (1,33 na
100 tys.), zakazenia Neisseria meningitidis w tej gru-
pie wieku stanowity 36,9% wszystkich zakazen me-
ningokokowych (Tab. I'V).

W 2022 r., zakazenia N. meningitidis ze wzgledu
na S$rodowisko zamieszkania wystgpowaly czesciej
w miescie, niezaleznie od plci. Zapadalnos¢ wsrod
mezczyzn wzgledem roku ubieglego nie ulegta zmia-
nie i wyniosta 0,17 na 100 tys. Wykazano wzrost zapa-
dalno$ci wérdd kobiet wzgledem roku ubiegtego z 0,10
do 0,17 na 100 tys.. Zapadalno$¢ na meningokokowe
zapalenia opon mozgowych i/lub mézgu w 2022 r.
byta nieznacznie wyzsza w mie$cie niz na wsi, odpo-
wiednio: 0,191 0,14 na 100 tys. (Tab. III).

Table V. Meningococcal disease: meningitis and/or encephalitis. Number of cases and incidence per 100 000 population

by voivodeships in 2022

Tabela V. Choroba meningokokowa: Zapalenie opon moézgowych i/lub mézgu. Liczba zachorowan oraz zapadalno$¢ na

100 tys. mieszkancow wg wojewodztw w 2022 roku

Voivodeship Number of incident cases in quarters Number of Incidence
1 11 111 v cases, total | per 100 000
Poland 2021 10 10 15 15 50 0.13
2022 14 14 14 23 65 0.17
Dolnoslaskie 1 0 0 4 5 0.17
Kujawsko-Pomorskie 0 1 2 1 4 0.20
Lubelskie 0 1 1 1 3 0.15
Lubuskie 0 1 0 2 3 0.31
Lodzkie 0 1 1 1 3 0.13
Matopolskie 3 2 0 1 6 0.17
Mazowieckie 1 3 5 2 11 0.20
Opolskie 0 0 0 0 0 0
Podkarpackie 1 2 0 0 3 0.14
Podlaskie 2 0 0 1 3 0.26
Pomorskie 1 0 2 1 4 0.17
Slaskie 1 0 1 2 4 0.09
Swigtokrzyskie 0 1 0 1 2 0.17
Warminsko-Mazurskie 2 2 1 1 6 0.44
Wielkopolskie 2 0 1 4 7 0.20
Zachodniopomorskie 0 0 0 1 1 0.06
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more than in 2021 (115 625 people). Of this group,
95.1% were children and adolescents under 19 years
of age (5). In 2021, the number of people vaccinated
against diseases caused by N. meningitidis was 15.1%
higher than in 2020 and in 2020 — 1.5% higher than in
2019. In 2022, the number of people vaccinated against
diseases caused by N. meningitidis was 27.5% higher
than in 2019 (98,952 people).

Haemophilus influenzae type B. The number of
cases of meningitis and/or encephalitis caused by H.
influenzae type B increased from 3 cases in 2021 to 16
in 2022. There was an increase in incidence by 2021.
(0.04 per 100,000 vs 0.01 per 100,000). Compared to
2020 (12 cases in 2020, incidence of 0.03 per 100,000),
this was 33.3% higher. Compared to 2019 (10 cases
in 2019, incidence 0.03 per 100,000), this was 60%
more (Table 1). In 2022, the casese were registered
in 11 voivodeships: Dolnoslaskie — 1 case, Kujawsko-
Pomorskie — 1 case, Lubelskie — 1 case, Matopolskie
— 2 cases, Mazowieckie — 2 cases, Opolskie — 1 case,
Pomorskie — 3 cases, Slaskie — 1 case, Warminsko-
Mazurskie — 2 cases, Wiclkopolskie — 1 case, and
Zachodniopomorskie — 1 case (1). In Pomorskie
voivodeship one disease concerned a vaccinated child
aged 4 years who received 4 doses of vaccine. The
child’s mother and father received chemoprophylaxis.
In the case of the remaining fifteen cases, they were
unvaccinated. No anti-epidemic measures were taken.
The incidence among women was higher than among
men (0.05 vs. 0.04 per 100,000). There was also
a higher incidence in urban than in rural areas (0.05
vs. 0.03 per 100,000) (Table I1I).

In 2022, the vaccination status of 2-year-olds
(primary vaccination) against H. influenzae for Poland
was 94.2%. In individual voivodeships, it ranged
from 90.5% in Podlaskie voivodeship to 97.9% in
Warminsko-Mazurskie voivodeship (5). In 2021, the
vaccination status of 2-year-olds (primary vaccination)
against H. influenzae for Poland was 93.8% and
in individual voivodeships it ranged from 89.4%
in Podlaskie voivodeship to 97.7% in Warminsko-
Mazurskie voivodeship. For comparison, in 2019, the
vaccination status of 2-year-olds (primary vaccination)
against H. influenzae for Poland was 96.8%. and in
individual voivodeships ranged from 90.1% in Podlaskie
voivodeship to 98.4% in Warminsko-Mazurskie
voivodeship. A slight downward trend in the vaccination
status of 2-year-olds (primary vaccination) against H.
influenzae is observed between 2019 and 2022.

Streptococcus pneumoniae. In 2022, a total of
208 cases (incidence 0.55 per 100,000) of meningitis
and/or encephalitis caused by S. pneumoniae were
registered in Poland (Table 1). Compared to 2021, this
was an increase of 68.3 %, and compared to 2019, an
increase of 14.9%.

W 2022 r., najwigcej zachorowan wywotanych
N. meningitidis zanotowano w wojewodztwie mazo-
wieckim — 11 przypadkow (zapadalnos¢ 0,20 na 100
tys.), najmniej zas w wojewddztwie opolskim — gdzie
nie odnotowano zachorowan. Jeden przypadek zanoto-
wano w wojewodztwie zachodniopomorskim (zapadal-
nos¢ 0,06 na 100 tys.). Najwyzszy wzrost liczby zakazen
w stosunku do 2021 r., 6-krotny, obserwowano w wo-
jewodztwie warminsko-mazurskim. Najwigkszy spa-
dek liczby zakazen w stosunku do 2021 r. odnotowano
w wojewddztwie zachodniopomorskim. W przypadku
wojewodztwa lubuskiego liczba zakazen meningoko-
kowych utrzymata si¢ na takim samym poziomie. Do-
datkowo, najwyzsza liczba zakazen meningokokowych
wystapita w IV kwartale 2022 roku — 23 przypadki,
w I, IT oraz III kwartale — po 14 przypadkow (Tab. V).

W 2022 1. liczba 0s6b zaszczepionych przeciw cho-
robom wywotywanym przez N. meningitidis wyniosta
126 081, czyli 0 9,1% wigcej niz w 2021 roku (115 625
0sob). W tej grupie 95,1% stanowily dzieci i mtodziez
do 19 r.z. (5). W 2021 r. liczba 0s6b zaszczepionych
przeciw chorobom wywotywanym przez N. meningiti-
dis byta o 15,1% wieksza niz w 2020 roku, a w 2020 r.
— o0 1,5% wigksza niz w 2019 roku. W 2022 r. liczba
0sOb zaszczepionych przeciw chorobom wywotywa-
nym przez N. meningitidis byta o 27,5% wyzsza niz
w 2019 roku (98 952 0s6b).

Haemophilus influenzae typu B. Liczba zachoro-
wan na zapalenie opon moézgowo-rdzeniowych i/lub
moézgu wywolane przez H. influenzae typu B wzrosta
z 3 przypadkow w 2021 roku do 16 w 2022 roku. Od-
notowano wzrost zapadalno$ci w stosunku do 2021 r.
(0,04 na 100 tys. vs 0,01 na 100 tys.). W poréwnaniu
z 2020 rokiem (w 2020 roku 12 przypadkdw, zapadal-
no$¢ 0,03 na 100 tys.) bylo to o 33,3% wigcej. W po-
réwnaniu z 2019 rokiem (w 2019 roku 10 przypadkow,
zapadalnos¢ 0,03 na 100 tys.) bylo to o 60% wigcej
(Tab. I). W 2022 r. zachorowania zarejestrowano w 11
wojewoddztwach: dolnoslagskim — 1 przypadek, kujaw-
sko-pomorskim — 1 przypadek, lubelskim — 1 przy-
padek, malopolskim — 2 przypadki, mazowieckim
— 2 przypadki, opolskim — 1 przypadek, pomorskim
— 3 przypadki, slaskim — 1 przypadek, warminsko —
mazurskim — 2 przypadki, wielkopolskim — 1 przypa-
dek, zachodniopomorskim — 1 przypadek (1). W woje-
wodztwie pomorskim jedno zachorowanie dotyczyto
zaszczepionego dziecka w wieku 4 lat, ktéremu poda-
no 4 dawki szczepionki. Matce oraz ojcu dziecka po-
dano chemioprofilaktyke. W przypadku pozostatych
pictnastu zachorowan, byly to osoby nieszczepione.
Nie podjeto dziatan przeciwepidemicznych.

Zapadalno$¢ wsrod kobiet byla wyzsza niz mez-
czyzn (0,05 vs. 0,04 na 100 tys.) Odnotowano takze
wyzsza zapadalno$¢ w miescie niz na wsi (0,05 vs.
0,03 na 100 tys.) (Tab. III).
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The highest number of cases was reported
in the Mazowieckie voivodeship: 30, and in the
Slaskie voivodeship: 23. The incidence rates were,
respectively: 0.54 and 0.53 per 100,000. The highest
incidence was recorded in the Zachodniopomorskie
voivodeship: 0.91 per 100,000, and the lowest in the
Podlaskie voivodeship: 0.26 per 100,000 (Table VI).
The incidence of meningitis and/or encephalitis caused
by S. pneumoniae was higher in rural areas than in
urban areas (0.57 per 100,000 in rural areas and 0.54
per 100,000 in urban areas) (Table III). Both urban and
rural areas showed an increase in incidence compared
to 2021. 32.1% of all pneumococcal infections were
reported in the 45-64 age group and 28.9% in the 65+
age group. In comparison, in 2021, the 45-64 age group
also saw the highest number of infections (accounting
for 45.5% at that time). In the age group 0-4 years,
there was a 7.1% decrease in the number of infections
relative to 2021 (14 infections in 2021 vs. 13 in 2022)
(Table 1V), and a 27.8% decrease in the number of
infections relative to 2019 (18 infections in 2019
vs. 13 in 2022) . The high proportion of vaccinated
children against S. pneumoniae has a positive impact
on reducing the risk of S. pneumoniae infection in this
age group.

In 2022, 165 528 people were vaccinated against
S. pneumoniae by the primary cycle, with the highest

W 2022 r. stan zaszczepienia 2-latkéw (szczepienie
pierwotne) przeciw H. influenzae dla Polski wynosit
94,2%. W poszczegolnych wojewddztwach zawierat
si¢ w przedziale od 90,5% w wojewddztwie podlaskim
do 97.9% w wojewddztwie warminsko-mazurskim
(5). W 2021 r. stan zaszczepienia 2-latkow (szczepienie
pierwotne) przeciw H. influenzae dla Polski wynosit
93,8%, w poszczegdlnych wojewodztwach zawierat
si¢ w przedziale od 89,4% w wojewodztwie podla-
skim do 97,7% w wojewodztwie warminsko-mazur-
skim. Dla poréwnania, w 2019 r. stan zaszczepienia
2-latkoéw (szczepienie pierwotne) przeciw H. influen-
zae dla Polski wynosil 96,8%. a w poszczegolnych
wojewddztwach zawieral si¢ w przedziale od 90,1%
w wojewodztwie podlaskim do 98,4% w wojewodz-
twie warminsko-mazurskim. W przedziale lat 2019-
2022 obserwuje si¢ niewielki trend spadkowy stanu
zaszczepienia 2-latkow (szczepienie pierwotne) prze-
ciw H. influenzae.

Streptococcus pneumoniae. W 2022 r. zarejestro-
wano w Polsce ogdtem 208 zachorowan (zapadalnosé¢
0,55 na 100 tys.) na zapalenie opon mozgowo-rdzenio-
wych i/lub mézgu wywotlanych przez S. pneumoniae
(Tab. I). W poréwnaniu do 2021 roku byt to wzrost
0 68,3%, a w poréwnaniu do 2019 — wzrost o 14,9%.

Najwiecej zachorowan odnotowano w wojewodz-
twach: mazowieckim — 30 i $laskim — 23. Zapadal-

Table VI. Disease caused by S. pneumoniae: meningitis and/or encephalitis. Number of cases and incidence per 100 000

population by voivodeships in 2022

Tabela VI. Choroba wywotana przez S. pneumoniae, inwazyjna: Zapalenie opon moézgowych i/lub moézgu. Liczba
zachorowan oraz zapadalnos$¢ na 100 tys. mieszkancow wg wojewddztw w 2022 roku

Number of incident cases in quarters .
Voivodeship Number of | Incidence per
. m T v cases - total 100 000

Poland 2021 r. 10 16 45 52 123 0.32
2022 1. 30 70 46 62 208 0.55

Dolnoslaskie 3 3 5 3 14 0.48
Kujawsko-Pomorskie 1 4 2 4 11 0.55
Lubelskie 1 5 0 1 7 0.34
Lubuskie 1 1 3 2 0.71
Lodzkie 2 9 2 4 17 0.71
Matopolskie 1 9 4 11 25 0.73
Mazowieckie 4 8 6 12 30 0.54
Opolskie 0 1 3 2 6 0.63
Podkarpackie 0 2 2 2 0.29
Podlaskie 2 0 0 1 0.26
Pomorskie 0 9 4 3 16 0.68
Slaskie 4 8 5 6 23 0.53
Swigtokrzyskie 2 1 0 1 0.34
Warminsko-Mazurskie 1 3 1 3 8 0.58
Wielkopolskie 3 5 4 4 16 0.46
Zachodniopomorskie 5 2 5 3 15 0.91
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number of vaccinated recorded as in the previous year
— in the Mazowieckie voivodeship (26 422). Children
from the Mazowieckie voivodeship born in 2022
accounted for 15.9% of all vaccinated in 2022 (5). It is
worth noting that in 2022, the percentage of children
born in 2021 vaccinated with the basic pneumococcal
cycle was 90.5-97.7% at the voivodeship level, despite
the recorded 18.4% increase in the number of persons
not vaccinated due to evasion of the obligatory
vaccination in the age group 0-19 years (from 61 368
in 2021 to 72 736 persons in 2022).

MENINGITIS AND ENCEPHALITIS OF VIRAL
ETIOLOGY

In 2022, 900 cases of viral meningitis and/or
encephalitis were registered (incidence 2.37 per
100,000), an increase of 99.1% compared to 2021 (453
cases, incidence 1.19 per 100 000). Nearly half of the
cases (49.5%) of viral meningitis and/or encephalitis
were reported as tick-borne encephalitis (446 cases;
incidence 1.18 per 100,000). In contrast, 33.2% were
cases of other specified and unspecified meningitis.
This means that, as in the previous year (82.8% in
2022 vs. 87.2% in 2021), the majority of all cases were
reported in two groups (Table 1). For comparison:
in 2018, a total of 1533 cases of meningitis and/or
encephalitis of viral etiology were registered (incidence
rate 4 per 100 000), in 2019 — 1318 cases of meningitis
and/or encephalitis of viral etiology (incidence 3.4 per
100,000).

Tick-borne encephalitis (TBE). A total of 446
cases of tick-borne encephalitis, a significant increase
of 112.4% in the number of cases, compared to 2021
(Table VII). For comparison: in 2019, a total of 265 cases
of tick-borne encephalitis were reported; (incidence of
0.69 per 100,000), and in 2018 — 197 cases (incidence of
0.51 per 100,000). There was a significant increase in
incidence in 2022 compared to earlier years (before the
COVID-19 pandemic), butinterpretation of thisincrease
requires further observation. In 2022, the incidence
in Podlaskie voivodeship deviated significantly from
the average incidence for Poland as a whole (as high
as 11.52 per 100 000 vs. 1.18 per 100 000). In two
voivodeships no case of tick-borne encephalitis was
reported (i.e., the Kujawsko-Pomorskie and Lubuskie
voivodeships), and in 8 the incidence did not exceed
1 case per 100,000 persons: (Lodzkie, Mazowieckie,
Podkarpackie, Pomorskie, Slqskie, Swie;tokrzyskie,
Wielkopolskie, Zachodniopomorskie). Apart from
Podlaskie voivodeship, the highest number of cases
was reported in Dolnoslaskie and Warminsko-
Mazurskie voivodeships (incidence of 2.28 per 100
000 and 4.89 per 100 000 respectively). In the case
of the quarterly distribution of cases, a change can be

no$¢ wyniosta odpowiednio: 0,54 1 0,53 na 100 tys.
Najwyzsza zapadalno$¢ zanotowano w wojewodztwie
zachodniopomorskim: 0,91 na 100 tys., a najnizsza
w wojewodztwie podlaskim: 0,26 na 100 tys. (Tab.
VI). Zapadalno$¢ na zapalenie opon mozgowo-rdze-
niowych i/lub mozgu wywotane przez S. pneumoniae
byta wyzsza na obszarach wiejskich niz w miastach
(0,57 na 100 tys. na obszarach wiejskich oraz 0,54 na
100 tys. na terenach miejskich) (Tab. III). Zaréwno
w przypadku obszaréw miejskich jak i na wsi obser-
wujemy wzrost zapadalno$ci w porownaniu do 2021
r. 32,1% wszystkich zakazen pneumokokowych od-
notowano w grupie wickowej 45-64 lata, a 28,9% —
w grupie wiekowej 65+ lat. Dla porownania, w 2021
r. w grupie wiekowej 45-64 lat, rowniez obserwowa-
no najwigcej zakazen (co stanowilo wowczas 45,5%).
W grupie wieku 0-4 lata, odnotowano spadek liczby
zachorowan o 7,1% wzgledem roku 2021 (14 zachoro-
wan w roku 2021 vs. 13 w roku 2022) (Tab. IV), i spa-
dek liczby zachorowan o 27,8% wzgledem roku 2019
(18 zachorowan w roku 2019 vs. 13 w roku 2022).

Wysoki odsetek zaszczepionych dzieci przeciw S.
pneumoniae wptywa korzystnie na ograniczenie ryzy-
ka zakazenia S. pneumoniae w tej grupie wickowej.
W 2022 1. przeciw S. pneumoniae cyklem podstawo-
wym zaszczepiono 165 528 osob, z czego najwicksza
liczbe zaszczepionych odnotowano, jak w roku po-
przednim, w wojewodztwie mazowieckim (26 422).
Dzieci z rocznika 2022 z woj. mazowieckiego stano-
wily 15,9% wszystkich zaszczepionych w 2022 1. (5).
Warto podkresli¢, iz w 2022 r. odsetek dzieci z roczni-
ka 2021 zaszczepionych cyklem podstawowym prze-
ciw pneumokokom wynosit 90,5%-97,7% na poziomie
wojewddztw, pomimo odnotowanego 18,4% wzrostu
liczby os6b niezaszczepionych z powodu uchylania
si¢ od obowigzku szczepien obowigzkowych w grupie
wieku 0-19 lat (z 61 368 w 2021 roku do 72 736 0sob
w 2022 roku).

ZAPALENIE OPON MOZGOWO-
RDZENIOWYCH I ZAPALENIE MOZGU
O ETIOLOGII WIRUSOWEJ

W 2022 r. zarejestrowano 900 przypadkow wi-
rusowych zapalen opon i/lub mozgu (zapadalnosé
2,37 na 100 tys.), co stanowi wzrost 0 99,1% w sto-
sunku do 2021 roku (453 zachorowania, zapadalnos¢
1,19/100tys.). Blisko polowa zachorowan (49,5%) na
wirusowe zapalenie opon moézgowych i/lub moézgu
zostala zaraportowana jako kleszczowe zapalenie
mozgu (446 przypadkow; zapadalno$¢ 1,18 na 100
tys.). Natomiast 33,2% byly to przypadki innych
okreslonych i nieokreslonych zapalen opon moézgo-
wych. Oznacza to, ze podobnie jak w poprzednim
roku (82,8% w 2022 vs. 87,2% w 2021), wigkszos¢
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seen in the last quarter. The number of cases in the
last quarter was higher than in the third quarter, while
usually falling to values similar to those in the second
quarter (Table VII). The Podlaskie voivodeship alone
reported almost one in three cases of TBE in Poland
in 2022 (29.6% of all reported cases), and together
with the Dolnoslaskie and Warminsko-Mazurskie
voivodeships are responsible for reporting almost two-
thirds of cases nationwide (59.4% of all TBE cases in
2022). 44.6% of all cases were reported in the area of
north-eastern Poland.

The risk of contracting tick-borne encephalitis is
most often associated with bites from infected ticks;
‘milky’ infections are relatively rare. This means the
greatest risk for people spending time in forests or
wooded areas. Therefore, forest workers, hunters and
allotment gardeners are among the most vulnerable
groups (4).

Despite a more than doubling of the number of
cases in 2022, there was also an increase in the number
of vaccinations against the TBE. An increase in
vaccination was recorded in almost every voivodeship.
The only exception is the Swietokrzyskie voivodeship
(decrease in the number of vaccinated overall by
15.48% compared to 2021) due to a huge decrease in
the group above 19 years of age (5).

A total of 83,020 people were vaccinated against
the TBE in 2022. Comparing to 2021, there was an

wszystkich  zachorowan zostalo zaraportowane
w dwoch grupach (Tab. I). Dla poréwnania: w 2018 r.
zarejestrowano ogotem 1533 przypadki zapalen opon
i/lub mozgu o etiologii wirusowej (zapadalno$¢ 4 na
100 tys.), w 2019 r. — 1318 przypadkoéow zapalen opon
i/lub mézgu o etiologii wirusowej (zapadalnos¢ 3,4
na 100 tys.).

Kleszczowe zapalenie mozgu (KZM). Ogoétem
zgloszono w 2022 r. 446 zachorowan na kleszczowe
zapalenie mozgu, oznacza to znaczny wzrost liczby
przypadkéw, w poréwnaniu do roku 2021, o 112,4%
(Tab. VII). Dla poréwnania: w 2019 r. zgtoszono og6-
fem 265 zachorowan na kleszczowe zapalenie mozgu;
(zapadalno$¢ wyniosta 0,69 na 100 tys.), a w 2018
r. — 197 zachorowan (zapadalnos¢ 0,51 na 100 tys.).
W 2022 r. odnotowano istotny wzrost zapadalnosci
w stosunku do wczesniejszych lat (przed pandemia
COVID-19), jednak interpretacja tego wzrostu wy-
maga dalszych obserwacji. W 2022 r. w wojewodz-
twie podlaskim zapadalnos¢ odbiegata znacznie od
sredniej zapadalnosci dla ogotu Polski (az 11,52 na
100 tys. vs. 1,18 na 100 tys.). W dwoch wojewodz-
twach nie odnotowano zadnego przypadku klesz-
czowego zapalenia mozgu (tj., wojewodztwo kujaw-
sko-pomorskie oraz lubuskie), a w 8 zapadalno$¢ nie
przekroczyta 1 przypadku na 100 tys. Osob (todz-
kie, mazowieckie, podkarpackie, pomorskie, §laskie,
swietokrzyskie, wielkopolskie, zachodniopomorskie).

Table VII. Tick-borne encephalitis. Number of cases and incidence per 100 000 population by voivodeships in 2022
Tabela VII. Kleszczowe zapalenie mézgu. Liczba zachorowan oraz zapadalnos¢ na 100 tys. mieszkancow wg wojewodztw

w 2022 roku
Number of incident cases in quarters Incidence
Voivodeship I I I v (};Tensﬂfe;?afl per
100 000

Poland 2021 r. 8 27 128 47 210 0.55

(Polska) 2022 r. 14 65 182 185 446 118
Dolnoslaskie 1 8 33 24 66 2.28
Kujawsko-Pomorskie 0 0 0 0 0 0
Lubelskie 2 2 15 10 29 1.43
Lubuskie 0 0 0 0 0 0
Lodzkie 0 2 9 10 21 0.88
Matopolskie 0 8 9 26 43 1.25
Mazowieckie 2 6 13 28 49 0.89
Opolskie 0 1 4 10 1.06
Podkarpackie 2 1 7 0.34
Podlaskie 2 25 50 55 132 11.52
Pomorskie 0 1 1 3 0.13
Slgskie 1 0 3 0 4 0.09
Swigtokrzyskie 0 2 3 9 0.76
Warminsko-Mazurskie 3 9 37 18 67 4.89
Wielkopolskie 1 0 0 0 1 0.03
Zachodniopomorskie 0 0 0 5 5 0.30
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increase of 22.94% in the number vaccinated. The
highest number of vaccinations was performed in the
Mazowieckie voivodeship (26 341 persons), while the
lowest number was performed in the Swictokrzyskie
voivodeship (934 persons). The increase in vaccinations
against TBE in 2022 can be interpreted as a return
to the number of vaccinations before the pandemic
(for comparison, 87 917 people were vaccinated in
2019). The decrease recorded in 2021 may have been
due to a change in priorities due to the SARS-CoV-2
epidemic (5).

SUMMARY AND CONCLUSIONS

An overall upward trend in the number of
registered cases of bacterial and viral meningitis and/
or encephalitis was observed in 2022 compared to
2021. This was an increase of approximately 79.4%.
Still, the observed number of cases of meningitis
and/or encephalitis in 2022, both bacterial and viral,
remains below the levels observed in the pre-pandemic
COVID-19 period. A total of 2249 cases of meningitis
and/or encephalitis were registered in 2019. In 2022,
a 22.3% lower number of cases was recorded.

After the lifting of COVID-19 restrictions, the
incidence of invasive pneumococcal disease was
higher (0.55 per 100,000) compared to the same period
in 2021 and 2020 (0.32 per 100,000 and 0.20 per
100,000) and in pre-pandemic 2019 (0.47 per 100,000).
Due to the widespread colonisation of S. pneumoniae,
it is speculated that the significant decreases in
invasive pneumococcal disease during the pandemic
may be related to the reduced frequency of viral upper
respiratory tract infections. These infections are an
important risk factor for the development of invasive
pneumococcal disease. A reduction in droplet- and
airborne co-infections may therefore influence the
observed changes in the incidence of pneumococcal
meningitis and/or encephalitis (9,10). In order to
protect the population, it is necessary to maintain
a high vaccination rate among children, as the majority
of cases of disease were in adults. In the 0-4 age group,
a trend towards a reduction in the number of cases was
observed, especially compared to 2018. A decrease in
the number of cases in the 0-4 age group was observed
from 24 in 2018 (incidence in this age group totaled
1.26 per 100,000) to 13 in 2022 (incidence 0.72 per
100,000) for invasive disease caused by S. pneumoniae
in this age category.

Similarly, there was an increase, relative to 2021,
in the number of cases caused by H. influenzae and N.
meningitidis and tick-borne encephalitis virus (TBE).
In the case of meningitis and/or encephalitis of viral
etiology, we observed an increase of 99.1% with respect
to 2021. Vaccination against N. meningitidis remains

Poza wojewodztwem podlaskim, najwigcej przypad-
kow zanotowano w wojewodztwie dolnos$laskim oraz
warminsko-mazurskim (zapadalno$¢ odpowiednio
2,28 na 100 tys. oraz 4,89 na 100 tys.). W przypadku
kwartalnego rozktadu zachorowan mozna zauwazy¢
zmiang w ostatnim kwartale. Liczba przypadkow
w ostatnim kwartale byta wigksza niz w trzecim
kwartale, podczas gdy zazwyczaj spada do warto-
$ci podobnych jak w drugim kwartale (Tab. VII).
Samo wojewddztwo podlaskie w 2022 roku zglosito
prawie co 3 przypadek KZM w Polsce (29,6% ogotu
zgtoszonych przypadkéw), a wraz z wojewodztwem
dolnoslaskim i warminsko-mazurskim odpowiadaja
za zgloszenie blisko 2/3 przypadkoéw w skali Polski
(59,4% wszystkich przypadkéw KZM w 2022 roku).
44,6% wszystkich przypadkéw wykazano na obsza-
rze poétnocno-wschodniej Polski.

Ryzyko zachorowania na kleszczowe zapalenie
mozgu najczeséciej zwigzane jest z poktuciem przez
zakazone kleszcze, zakazenia ,,mleczne” wystgpuja
stosunkowo rzadko. Oznacza to, najwicksze ryzyko
dla oséb spedzajacych czas w lesie lub w zalesionych
okolicach. Takze dlatego to pracownicy le$ni, mysliwi
oraz dzialkowcy naleza do grup najbardziej narazo-
nych (4).

Pomimo ponad dwukrotnego wzrostu liczby za-
chorowan w 2022r., odnotowano takze wzrost liczby
szczepien przeciwko KZM. Wzrost szczepien odno-
towano prawie w kazdym wojewodztwie. Wyjatkiem
jest tylko wojewodztwo §wigtokrzyskie (spadek licz-
by zaszczepionych ogotem o 15,48% w stosunku do
2021r.,) z uwagi na ogromny spadek w grupie powyzej
19 r.z. (5).

Szczepieniu przeciw KZM w 2022 roku, poddato
si¢ facznie 83 020 os6b. Poréwnujac do roku 2021 r.
nastapil wzrost liczby zaszczepionych o 22,94%. Naj-
wigcej szczepien wykonano w wojewodztwie mazo-
wieckim (26 341 osob), natomiast najmniej w $wig-
tokrzyskim (934 osob). Wzrost szczepien przeciwko
KZM w 2022 r. mozna interpretowaé jako powrét do
liczby szczepien sprzed pandemii (dla pordéwnania,
w 2019 — 87917 os6b poddato si¢ szczepieniu). Spa-
dek zanotowany w 2021 roku mogt by¢ spowodowa-
ny zmiang priorytetow z uwagi na epidemi¢ SARS-
CoV-2 (5).

PODSUMOWANIE I WNIOSKI

W 2022 r. obserwowano ogolng tendencje wzrosto-
wa liczby rejestrowanych przypadkow zapalen opon
moézgowo-rdzeniowych i/lub mézgu o podtozu bak-
teryjnym i wirusowym w poréwnaniu do 2021 roku.
Byl to wzrost o ok. 79,4%. Nadal jednak obserwowana
liczba zachorowan na zapalenia opon moézgowo-rdze-
niowych i/lub moézgu w 2022 roku, zaréwno zacho-
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Zapalenia opon mézgowo-rdzeniowych i mézgu w 2022 r.

in the recommended vaccinations. It is possible that
the introduction of mandatory vaccination against N.
meningitidis, as proposed by experts, could reduce the
number of cases in the long term (11). In the case of
TBE, there has been an increase in the number of cases
with an increase in the number of people vaccinated,
which may indicate an increase in public awareness of
the disease and the possibility of prevention through
vaccination. However, there is still too little vaccinated
against TBE.

The increase in invasive bacterial infections may
be a result of the increased circulation of respiratory
pathogens and the increased susceptibility of the
population, due to the relaxation of COVID-19
prevention measures. In addition, co-infection with
respiratory viruses may have exacerbated this effect.

Impact of the COVID-19 pandemic. The
measures put in place to limit the spread of the SARS-
CoV-2 virus have reduced the transmission of other
droplet- and airborne pathogens. Periodic restrictions
due to the SARS-CoV-2 pandemic, maintaining
social distance and wearing masks contributed to
a decrease in meningitis and/or encephalitis cases
between 2020 and 2021. However, as a result of the
lifting of restrictions, increased human contact, the
availability of medical facilities, as well as an increase
in various activities, there was an increase in pathogen
transmission in 2022.
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rowan o podlozu bakteryjnym, jak i wirusowym po-
zostaje ponizej poziomdéw obserwowanych w okresie
przed pandemig COVID-19. W 2019 roku zarejestro-
wano w Polsce ogotem 2249 zachorowan na zapale-
nie opon moézgowo-rdzeniowych i/lub mézgu. W 2022
roku odnotowano liczb¢ przypadkow nizsza o 22,3%.

Po zniesieniu ograniczen zwigzanych z COVID-19
zapadalno$¢ na inwazyjng chorobg pneumokokowa
byta wyzsza (0,55 na 100 tys.) w poréwnaniu do tego
samego okresu w 2021 r. i 2020 r. (0,32 na 100 tys.
1 0,20 na 100 tys.) oraz w przedpandemicznym 2019
r. (0,47 na 100 tys.). Ze wzgledu na powszechng ko-
lonizacje S. pneumoniae, przypuszcza si¢, ze znacz-
ne spadki liczby przypadkoéw inwazyjnej choroby
pneumokokowej podczas pandemii mogag by¢ zwia-
zane ze zmniejszong czgstoscig infekcji wirusowych
gérnych drog oddechowych. Infekcje te stanowia
wazny czynnik ryzyka rozwoju inwazyjnej choro-
by pneumokokowej. Zmniegjszenie liczby koinfekcji
przenoszonych droga kropelkowg i powietrzng moze
zatem wptywaé na zaobserwowane zmiany w cz¢sto-
sci wystepowania pneumokokowego zapalenia opon
moézgowych i/lub mézgu (9,10). W celu ochrony popu-
lacji, konieczne jest utrzymanie wysokiego poziomu
szczepien wsrod dzieci, poniewaz wigkszos¢ przypad-
kéw zachorowan dotyczyta dorostych. W grupie wie-
ku 0-4 lat obserwowano trend w kierunku zmniejsze-
nia liczby przypadkow, zwlaszcza w porownaniu do
roku 2018. Obserwowano spadek liczby zachorowan
w grupie wiekowej 0-4 lat z 24 w 2018 roku (zapadal-
no$¢ w tej grupie wieku wyniosta ogétem 1,26 na 100
tys.) do 13 w 2022 roku (zapadalnos¢ 0,72 na 100 tys.)
na inwazyjna chorob¢ wywotang przez S. pneumoniae
w tej kategorii wickowej.

Podobnie, zanotowano wzrost wzgledem 2021 r.
liczby zachorowan wywolanych przez H. influenzae
1 N. meningitidis oraz wirusem kleszczowego zapale-
nia mézgu (KZM). W przypadku zapalen opon mo-
zgowych i/lub mézgu o etiologii wirusowej obserwu-
jemy wzrost ich liczby o 99,1% w stosunku do 2021
1. Szczepienia przeciwko N. meningitidis. nadal pozo-
staja w grupie szczepien zalecanych. Mozliwe, iz pro-
ponowane przez ekspertow wprowadzenie obowigzku
szczepien przeciwko N. meningitidis, mogtoby w dtuz-
szej perspektywie czasu zredukowac liczbg zachoro-
wan (11). W przypadku KZM obserwowano wzrost
liczby zachorowan przy jednoczesnym wzroscie liczby
0sOb zaszczepionych, co wskazywac¢ moze na wzrost
$wiadomosci spoteczenstwa w zakresie choroby oraz
mozliwosci zapobiegania jej poprzez szczepienia. Jed-
nakze nadal szczepienia przeciwko KZM prowadzone
sg zbyt rzadko. Wzrost inwazyjnych zakazen bakte-
ryjnych moze by¢ wynikiem zwigkszonego krazenia
patogenow uktadu oddechowego oraz zwigkszonej
podatnosci populacji, w zwigzku z tagodzeniem $rod-
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kow zapobiegajacych zakazeniu COVID-19. Dodatko-
wo koinfekcja wirusami uktadu oddechowego mogta
nasili¢ ten efekt.

Wplyw pandemii COVID-19. Wprowadzone
srodki ograniczajace rozprzestrzenianie si¢ wirusa
SARS-CoV-2 ograniczyly przenoszenie innych pato-
genow przenoszonych droga kropelkowa i powietrz-
ng. Okresowe restrykcje z powodu pandemii SARS-
CoV-2, zachowywanie dystansu spotecznego i nosze-
nie maseczek przyczynity si¢ do spadku zachorowan
na zapalenia opon i /lub mézgu w latach 2020-2021.
Jednakze wskutek zniesienia obostrzen, zwickszenia
kontaktow miedzyludzkich, dostgpnosci placowek
medycznych, jak réwniez zwigkszenia roznych form
aktywno$ci nastgpil wzrost transmisji patogenow
w 2022 roku.

Received: 17.06.2024

Accepted for publication: 15.07.2024
Otrzymano: 17.06.2024 r.

Zaakceptowano do publikacji: 15.07.2024 .

Address for correspondence:

Adres do korespondencji:

Iwona Paradowska-Stankiewicz, MD, PhD
Department of Epidemiology of Infectious Diseases
and Surveillance

National Institute of Public Health NIH — National
Research Institute

24 Chocimska Street, 00-791 Warsaw

email: istankiewicz@pzh.gov.pl

233



PRZEGL EPIDEMIOL 2024;78(2):234-249 Epidemiological chronicle / kronika epidemiologiczna

https://doi.org/10.32394/pe/191941

Karolina Zakrzewska, Matgorzata Stepien

HEPATITIS C IN POLAND IN 2022
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ABSTRACT

BACKGROUND. The war invasion of Ukraine in February 2022 led to mass migration. By January 3, 2023,
nearly a million people sought refuge in Poland. The Polish Act on Assistance to Ukrainian Citizens provided
comprehensive support, ensuring legal residence, free medical insurance, social benefits, and access to education
and employment. Simultaneously, the global public health crisis persisted, with the fifth wave of the COVID-19
pandemic driven by the Omicron variant. The epidemic state in Poland was lifted on May, 2022.
OBJECTIVE. This paper aims to summarize the epidemiological situation of HCV infections in Poland in
2022, a year characterized by dual crises.

MATERIAL AND METHODS. Epidemiological surveillance case-based data on HCV for 2022, diagnosis
rates from bulletins for the years 2014-2022, and the number of deaths for 2022 from Statistics Poland were
compared with previous years’ data.

RESULTS. In 2022, the rate of new HCV diagnoses rose to 6.68 per 100,000, totaling 2,528 cases (a 46%
increase from the previous year). Polish nationals accounted for 87% of cases. Gender distribution was equal.
There was an overall increase in HCV diagnoses across all voivodeships, with a return to pre-pandemic trends
observed only in Zachodniopomorskie. Diagnoses were predominantly made in primary healthcare (one-third)
and during hospitalization (one-fourth). Twenty-six cases of acute hepatitis C (1%, PL definition) were identified.
At diagnosis, 5.6% of infected showed signs of liver damage. Hepatitis C was responsible for 86 deaths. Imported
infections accounted for 5.7% of cases. 2.7% of HCV infections in 2022 were diagnosed in refugees from
Ukraine, mainly in women aged 40 to 59. All persons of Ukrainian nationality accounted for 10.4% of HCV
cases detected in 2022.

CONCLUSIONS. Expanding the availability and accessibility of testing is essential, particularly addressing the
needs of key populations, including non-Polish speakers. The strategy for HCV elimination should encompass
comprehensive measures aimed at prevention, diagnosis, and treatment to effectively curb the virus’s spread
among subgroups and mitigate its long-term health impacts

Keywords: HCV, hepatitis C, epidemiology, Poland, 2022
STRESZCZENIE

WPROWADZENIE. Inwazja wojenna na Ukraing w lutym 2022 spowodowata masowg migracj¢ ludnosci. Do
3 stycznia 2023 prawie milion 0séb szukato schronienia w Polsce. Ustawa o pomocy obywatelom Ukrainy zapew-
nita szerokie wsparcie, gwarantujac legalny pobyt, bezptatng opieke medyczna, Swiadczenia socjalne oraz dostep
do edukacji i zatrudnienia. Jednoczes$nie trwat §wiatowy kryzys zdrowotny, z piata falg pandemii COVID-19 spo-
wodowang wariantem Omikron. Stan epidemii w Polsce zostal zniesiony w maju 2022.

CEL. Podsumowanie sytuacji epidemiologicznej zakazen HCV w Polsce w 2022, ktory byt rokiem zaznaczonym
dwoma kryzysami.

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024

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

234



MATERIAL I METODY. Analizowano jednostkowe dane z nadzoru epidemiologicznego nad zakazeniami
HCV z 2022 roku, wskazniki rozpoznan z biuletynow za lata 2014-2022 oraz liczbe zgonow w 2022 roku wedtug
danych z Gtéwnego Urzedu Statystycznego, pordéwnujac je z danymi z poprzednich lat.

WYNIKI. W 2022 wskaznik nowych rozpoznan zakazen HCV wzrost do 6,68 na 100 000 mieszkancow, tacznie
2 528 przypadkow (wzrost o0 46% w porownaniu do poprzedniego roku). Osoby pochodzenia polskiego stanowi-
ty 87% wszystkich rozpoznan, przy rownomiernym rozktadzie miedzy plciami. Obserwowano ogolny wzrost
rozpoznan HCV we wszystkich wojewo6dztwach, przy czym powrdt do trendéw sprzed pandemii obserwowano
jedynie w wojewodztwie zachodniopomorskim. Zakazenia HCV najcze$ciej wykrywano w podstawowej opiece
zdrowotnej (jedna trzecia) oraz podczas hospitalizacji (jedna czwarta). Zidentyfikowano 26 przypadkéw ostrego
wzw C (1%, wg definicji w polskiej modyfikacji). W chwili diagnozy u 5,6% stwierdzano zaawansowang chorobe
watroby. Wzw C byto przyczyna 86 zgonow. Za importowane zakazenia uznano 5,7% wszystkich przypadkow.
2,7% zakazen HCV w 2022 r. rozpoznano u uchodzcow z Ukrainy, glownie u kobiet w wieku od 40 do 59 lat.
Wszystkie osoby narodowosci ukrainskiej stanowity 10,4% przypadkow HCV wykrytych w 2022 r.

WNIOSKI. Konieczne jest zwigkszenie dostepnosci i oferty testowania, uwzgledniajac potrzeby kluczowych
populacji, w tym o0sob niepostugujacych si¢ jezykiem polskim. Strategia eliminacji HCV powinna obejmowaé
szerokie dzialania skoncentrowane na profilaktyce, diagnostyce i terapii, aby skutecznie powstrzymywac rozprze-

strzenianie si¢ wirusa w subpopulacjach i minimalizowac jego dtugoterminowe konsekwencje zdrowotne.

Stowa kluczowe: wzw C, HCV, epidemiologia, Polska, rok 2022

INTRODUCTION

In 2022, the epidemiology of infectious diseases
in Poland was significantly influenced by two major
factors: the ongoing public health crisis related to
the COVID-19 pandemic and the increased influx
of refugees from Ukraine. The Russian invasion of
Ukraine in February 2022 triggered a mass migration
of people, making Poland one of the primary host
countries for refugees. Since the onset of the conflict,
Poland has received millions of refugees from Ukraine.
According to the United Nations High Commissioner
for Refugees (UNHCR), based on government data,
there were 10,751,713 border crossings from Ukraine
between February 24, 2022, and April 10,2023 (1). It is
estimated that the number of individuals seeking refuge
in Poland reached nearly one million during several
months of 2022 (as of January 3, 2023, there were
960,531 foreigners in Poland due to the Ukraine conflict
(2), and according to UNHCR, 1,546,354 Ukrainian
refugees had registered in Poland under temporary
protection or similar programs as of December 26,
2022 (3)). Poland organized extensive support for
refugees, including accommodation, food, healthcare,
as well as legal and psychological assistance. Numerous
reception centers and temporary accommodation
facilities were established to meet the basic needs of
people arriving from Ukraine. The Act on Assistance
to Ukrainian Citizens provided extensive support (4).
First, Ukrainians who arrived in Poland after February
24,2022, were granted legal residence for 18 months.
Second, they received the right to free medical care
in facilities with contracts with the National Health
Fund (NFZ), with the Fund covering the costs from
additional budgetary resources. Additionally, the Act

WSTEP

Na epidemiologie choréb zakaznych w Polsce
w 2022 r. znaczacy wplyw mialy dwa istotne czyn-
niki: trwajacy kryzys bezpieczenstwa zdrowotnego
zwigzany z pandemig COVID-19 oraz wzmozony
naplyw uchodzcow z Ukrainy. Rosyjska inwazja na
Ukraing w lutym 2022 r. spowodowata masowg mi-
gracj¢ ludnosci. Polska stata si¢ jednym z gltoéwnych
krajow przyjmujacych uchodzcoéw. Od poczatku kon-
fliktu, w 2022 r. Polska przyjeta miliony uchodzcoéw
z Ukrainy (wg Biura Wysokiego Komisarza Narodéw
Zjednoczonych do spraw Uchodzcow (UNHCR) ba-
zujacego na danych rzadowych, pomiedzy 24 lutego
2022 r. a 10 kwietnia 2023 r. granice¢ z Ukraing prze-
kraczano 10 751 713 razy (1)). Szacuje si¢, ze w cia-
gu kilku miesigcy 2022 r. liczba os6b szukajacych
schronienia w Polsce siggneta blisko miliona (na dzien
3.01.2023 r. aktywny status cudzoziemca w Polsce
w zwigzku z konfliktem na Ukrainie miato 960 531
0s6b (2), wg UNHCR (korzystajacych z danych rzado-
wych) tacznie 1 546 354 uchodzcow z Ukrainy zare-
jestrowato si¢ w Polsce w ramach ochrony tymczaso-
wej lub tozsamych programow ochrony (aktualizacja:
26 grudnia 2022 r.) (3). Polska zorganizowata szeroko
zakrojong pomoc dla uchodzcéw, obejmujacg zakwa-
terowanie, wyzywienie, opieke zdrowotng oraz pomoc
prawna i psychologiczng. Powstaly liczne centra re-
cepcyjne oraz tymczasowe osrodki zakwaterowania,
ktore miaty za zadanie zapewni¢ podstawowe potrze-
by 0sob przybywajacych z Ukrainy. Ustawa o pomo-
cy obywatelom Ukrainy zapewnita szeroki zakres
wsparcia (4). Po pierwsze, osoby uchodzace z Ukra-
iny, ktore przyjechaty do Polski po 24 lutego 2022 r.,
miaty zapewniony legalny pobyt na okres 18 miesiecy.
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Hepeatitis C in Poland in 2022

Wirusowe zapalenie watroby typu C w Polsce w 2022 roku

provided access to various forms of social assistance,
including benefits and family allowances. Ukrainian
citizens could also take up legal employment without
needing additional permits. Important elements also
included access to education for children and young
people and accommodation. The Act introduced
simplified administrative procedures to facilitate
refugees’ access to available benefits. Support also
included legal assistance and integration efforts aimed
at easing adaptation to life in Poland.

Given the context of HCV, this is particularly
significant due to the asymptomatic nature of chronic
HCV infection, which can lead to severe liver
damage (cirrhosis, hepatocellular carcinoma) without
the possibility of population-wide vaccination (no
vaccine available) (5). However, HCV infection can
be effectively cured. In Ukraine, the prevalence of
HCV is estimated at 3% (6), which exceeds the values
identified in Poland (7,8). Organizations such as WHO,
ECDC, and EASL emphasize the need to ensure that
refugees from Ukraine have access to HCV testing and
appropriate treatment (9), which almost always results
in complete viral eradication from the body.

Additionally, in 2022, the global public health crisis
continued due to the COVID-19 pandemic. Early 2022
was marked by the fifth wave of the pandemic, driven
by the Omicron variant. The number of SARS-CoV-2
infections surged sharply, peaking in late January and
February (10,11), with recorded values being the highest
in Poland since March 2020. Mortality rates — excluding
the initial pandemic period in 2020 — significantly
exceeded the average rate for EU/EEA countries,
especially between late 2021 and early 2022. Rosinska
et al. attributed this situation to underreporting of cases
in Poland or more severe outcomes among unvaccinated
individuals (11). The state of epidemic was lifted in
Poland by the Minister of Health’s regulation of May
12, 2022 (12). The pandemic had a particular impact
on the epidemiology of chronic infectious diseases,
which often remain asymptomatic and do not require
immediate medical care. During 2020-2021, there were
restrictions on healthcare access, including testing, led
to a decrease in new HCV diagnoses (13,14) and delays
in achieving elimination goals, especially the targets set
for 2030 (15).

This article aims to summarize the epidemiological
situation of HCV infections in Poland in 2022,
a period defined by two major crises. The analysis is
based on routine epidemiological surveillance data
and comparisons with previous years.

MATERIALS AND METHODS

Data sources. Data from routine epidemiological
surveillance of hepatitis C for 2022 (case-based data
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Po drugie, uzyskaly prawo do bezptatnej opieki me-
dycznej w placéwkach posiadajacych umowy z NFZ,
a Fundusz pokrywat koszty tych ustug z dodatkowych
srodkéw budzetowych. Dodatkowo, ustawa zapewnia
dostep do réznych form pomocy socjalnej, w tym za-
sitkow 1 $wiadczen rodzinnych. Obywatele Ukrainy
mogg takze podejmowac legalng prac¢ bez potrzeby
uzyskiwania dodatkowych zezwolen. Waznym ele-
mentem jest takze dostep do edukacji dla dzieci i mto-
dziezy, a takze zakwaterowanie. Ustawa wprowadza
uproszczone procedury administracyjne, co utatwia
uchodzcom z Ukrainy korzystanie z oferowanych
$wiadczen. Wsparcie obejmuje rowniez pomoc prawng
oraz dziatania integracyjne, majace na celu utatwienie
adaptacji do zycia w Polsce.

Bioragc pod uwage wzw C jest to istotne glow-
nie w zwigzku z bezobjawowym/ skapoobjawowym
przebiegiem przewlektego zakazenia HCV, niosagcym
powazne konsekwencje w postaci uszkodzenia wa-
troby (marsko$¢ watroby, rak watrobowokomorkowy)
przy jednoczesnym braku mozliwosci uodpornienia
populacji (brak szczepionki) (5). Niemniej, zakazenie
HCV moze by¢ skutecznie leczone. W Ukrainie cze-
stos¢ zakazen HCV szacuje si¢ na 3% (6), co prze-
wyzsza warto$ci zidentyfikowane w Polsce (7,8). Or-
ganizacje takie jak WHO, ECDC i EASL podkreslaja
potrzebe zapewnienia osobom uchodzacym z Ukra-
iny dostgpu do testow w kierunku zakazenia HCV
oraz odpowiedniego leczenia (9) (ktére obecnie u pra-
wie wszystkich konczy si¢ catkowita eradykacja wi-
rusa z organizmu).

Dodatkowo, w 2022 r. nie ustgpowat ogdlnoswia-
towy kryzys bezpieczenstwa zdrowotnego wywolany
pandemig COVID-19. Poczatek 2022 r. byt naznaczo-
ny piatg falg pandemii, napgdzang przez wariant Omi-
kron. Liczba zakazen SARS-CoV-2 gwattownie wzro-
sta, osiagajac szczyt na przetomie stycznia i lutego
(10,11) — odnotowywane warto$ci byly najwyzszymi
w Polsce od marca 2020 r. Wspotczynnik umieralno-
sci — wylgczajac poczatkowy okres pandemii w 2020 1.
— znaczgco przewyzszal sredni wspotczynnik dla kra-
jow UE/EOG, najbardziej na przetomie 2021 i 2022 r.
Rosinska i wsp. upatrywaty przyczyny tej sytuacji
w niedorejestrowaniu przypadkéw zachorowan w Pol-
sce lub ciezszym przebiegu zachorowan u 0sob niesz-
czepionych (11). Stan epidemii zostat w Polsce odwota-
ny rozporzadzeniem Ministra Zdrowia z dnia 12 maja
2022 r. (12). Pandemia miata szczegdlny wpltyw na
epidemiologie przewlektych chordb zakaznych, ktore
nie manifestujg si¢ naglym, objawowym przebiegiem
wymagajacym opieki medycznej. W latach 2020-
2021 wystapily ograniczenia w dostepie do ochrony
zdrowia, z dostepnoscig do diagnostyki wiacznie, co
skutkowato zmniejszeniem liczby nowych rozpoznan
HCV (13,14) i opdznieniami w realizacji celow elimi-
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from the EpiBaza system), rates from the “Infectious
Diseases and Poisonings in Poland” bulletins per
100,000 population, and aggregated data on deaths
due to hepatitis C (from the Demographic Research
Department of Statistics Poland) were compared with
the previously described epidemiological situation
(13,14,16-18).

Case definition. Newly diagnosed hepatitis C cases
are considered confirmed if they meet the criteria:

1. HCV nucleic acid (HCV RNA) was detected in the
blood serum,

2. HCYV core antigen (HCV-core) was detected, or

3. specific anti-HCV antibodies were detected,

confirmed by another antibody-detection test (e.g.,

immunoblot) in individuals over 18 months of age,

without evidence of eradication of the infection.

The cases were then classified as follows:

1. acute hepatitis C
» according to the EU definition, this involves
demonstrating HCV seroconversion — negative
HCV test result up to 12 months prior to
a positive result, or detecting HCV RNA or
core antigen in a sample where no anti-HCV
antibodies were found;
* according to the definition adopted in Poland —
due to the small group of people tested regularly,
a broader definition of acute hepatitis C was
implemented:
a) the case meeting the European definition of
acute hepatitis C or
b) a symptomatic case of hepatitis C diagnosed
by a physician, with jaundice or elevated
transaminase levels (>350 1U/ml or ALT>10
times the normal value) (19) and
2. hepatitis C of unknow stage (according to the EU
definition, this is a case that does not meet the

criteria for either acute or chronic hepatitis C).

Difficulties with data classification (by stage) again
resulted in the omission of the chronic hepatitis C
category (which requires detection of HCV RNA or
core antigen in two samples from the patient at least
12 months apart).

Probable route of infection. In 2022, each case of
HCYV infection was assigned to the most likely route
of transmission, considering that some individuals
may have been exposed to more than one exposure.
The categories of exposures included: 1) nosocomial
transmission; 2) blood and blood products transfusion;
3) hemodialysis; 4) transplant of organs and tissues;
5) occupational exposure; 6) heterosexual contact;
7) men having sex with men; 8) sexual transmission
(unspecified); 9) household contact of chronic HCV
case; 10) mother-to-child transmission; 11) non-
occupational exposure (community needle stick
injuries, bites, tattoos, piercings); 12) people who inject

nacyjnych, zwlaszcza w osiggnigciu wskaznikow za-
planowanych na 2030 r. (15).

Artykut ma na celu podsumowanie sytuacji epide-
miologicznej zakazen HCV w Polsce w 2022 r., okre-
sie naznaczonym dwoma kryzysami. Analiza opiera
si¢ na danych z rutynowego nadzoru epidemiologicz-
nego oraz poréwnaniu z latami poprzednimi.

MATERIAL I METODY

Zrédla danych. Dane z rutynowego nadzoru epi-
demiologicznego nad wzw C za 2022 r. (baza indy-
widualnych raportow w systemie EpiBaza), wskazniki
z biuletynow ,,Choroby zakazne i zatrucia w Polsce”
na 100 tys. ludnosci oraz zagregowane dane dotyczace
zgondw z powodu wzw C (z Departamentu Badan De-
mograficznych Gltéwnego Urzgdu Statystycznego) po-
réwnano z sytuacja epidemiologiczng w poprzednich
latach (13,14,16-18).

Definicja przypadku wzw C. Nowo rozpoznane
wzw C to przypadki potwierdzone, co oznacza:

1. wykrycie kwasu nukleinowego HCV w surowicy
krwi (HCV RNA),

2. wykrycie antygenu rdzeniowego HCV (HCV-co-
re) lub

3. wykazanie obecno$ci swoistych przeciwcial an-
ty-HCV, potwierdzone innym testem wykrywa-
jacym obecno$¢ przeciwcial (np. immunoblot)

u osob powyzej 18 miesiecy zycia, bez dowodu

zwalczenia zakazenia.

Nastepnie przypadki klasyfikowano jako:

1. ostrewzw C
* wg definicji UE — wykazanie serokonwersji
HCV (negatywny wynik testu w kierunku HCV
do 12 miesiecy przed wynikiem dodatnim) albo
wykrycie HCV RNA lub antygenu rdzeniowe-
go HCV w probcee, w ktorej nie wykryto prze-
ciwciat anty-HCV);
» wg definicji przyjetej w Polsce — ze wzgledu na
mata grupe osob testowanych regularnie przy-
jeto szerszg definicje dla ostrego wzw C:
a) przypadek spelnia kryteria europejskiej
definicji przypadku ostrego
b) objawowy przypadek wzw C rozpoznany
przez lekarza — o zauwazalnym poczatku,
w  ktorym  wystapita  Zottaczka lub
podwyzszona aktywnos$¢ transaminaz (>350
IU/ml lub ALT>10*norma) (19)
2. wzw Conieokreslone codo fazy (BNO) (wg definicji

UE to przypadek, ktory nie spelnia kryteriow

definicji przypadku ostrego Iub przewleklego).

Trudnosci z klasyfikacjg (na przewlekle lub BNO
wzw C) kolejny raz skutkowaty pomini¢ciem katego-
rii przewlekte wzw C (wg UE wykrycie HCV RNA
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drug; 13) other (transmission route is known, but is not
mentioned in the list); 14) unknown.

Imported cases. These included: a) individuals,
regardless of nationality and form of hepatitis, who
were exposed to the infection outside the borders of
Poland; b) persons of non-Polish origin who were
identified with HCV infection within 2 years of
arriving in Poland or regardless of the length of stay
in Poland, if HCV was diagnosed at an advanced stage
of liver disease (cirrhosis or HCC); ¢) individuals
with a HCV infection diagnosed before arriving in
Poland. The two-year threshold for individuals of non-
Polish nationality was based on long-term empirical
data from HCV surveillance in Poland, taking into
account identified exposures to HCV infection (no
exposures during the stay in Poland). For individuals
of non-Polish nationality who had exposures to HCV
infection both in Poland and outside the country,
the variable “imported case” status was assigned as
unknown (UNK).

RESULTS

Newly diagnosed hepatitis C. The diagnose rate
of new HCV increased to 6.68 cases per 100,000
population (2,528 diagnoses) in 2022. This represents
a 46% increase in cases compared to the previous
year, a 62% increase compared to the first year of
the COVID-19 pandemic, a 24% decrease compared
to 2019, and a 37% decrease compared to the median
for the years 2014-2018. Diagnoses primarily involved
Polish nationals, although this percentage was lower
than in previous years (86.99%; 2,199 cases vs. 97.99%
and 1,219 cases in 2021).

Territorial differentiation. The regional variation
in HCV diagnosis rates remained unchanged,
with rates ranging from 2.24 cases per 100,000
population in Swietokrzyskie voivodeship to 15.87
cases per 100,000 residents in Zachodniopomorskie
voivodeship (Table I). All voivodeships experienced
an increase in the number of HCV diagnoses. In
Zachodniopomorskie, the values exceeded the median
for 2014-2019 (15.9/100,000 vs. 12.6/100,000). In
other voivodeships, except for one (Malopolskie), the
increase in the rate did not reach levels comparable to
those recorded before 2019. Assuming that expected
numbers of diagnoses are comparable to the median
for 2014-2019, the greatest shortfall in diagnoses is
observed in Kujawsko-Pomorskie and Wielkopolskie
voivodeships (10 cases per 100,000 residents). In 2022,
the number of powiat where no HCV infections were
diagnosed decreased (Figure 1) — 15.53% (59/380). In
previous years, the percentage was: a) 23.7% (113/380)
in 2021; b) 35.3% (134/380) in 2020; c) 16.8% (64/380)
in 2019.
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lub antygenu rdzeniowego HCV w dwodch badaniach
w odstepie co najmniej 12 miesigcy).

Prawdopodobna droga zakazenia. W 2022 r.
dla kazdego przypadku zakazenia HCV zostala okre-
slona najbardziej prawdopodobna droga transmisji,
uwzgledniajac, ze niektore osoby podawatly wiecej niz
jedno mozliwe narazenie na infekcj¢. Kategorie nara-
zen obejmowaty: 1) pobyt w placéwce ochrony zdro-
wia; 2) transfuzje krwi lub produktéw krwiopochod-
nych; 3) hemodializy; 4) przeszczepienie narzaddéw
i tkanek; 5) narazenie zawodowe; 6) kontakty hetero-
seksualne; 7) mezczyzni majacy kontakty seksualne
z me¢zezyznami,; 8) transmisja seksualna nieokreslona;
9) kontakt domowy z zakazonym HCV; 10) transmisja
z matki na dziecko; 11) narazenie pozazawodowe (zra-
nienia igla, ugryzienia, tatuaze, piercing); 12) przyj-
mowanie substancji psychoaktywnych droga iniekcji;
13) inna droga (znana, ale nie wymieniona powyzej);
14) nieznana.

Przypadki importowane. Obejmowaty: a) osoby,
niezaleznie od narodowosci 1 postaci wzw, u ktorych
narazenie wystapito poza granicami Polski; b) osoby
pochodzenia innego niz polskie, u ktérych w ciggu
2 lat od przyjazdu do Polski zidentyfikowano zakaze-
nie HCV lub niezaleznie od dtugosci pobytu w Polsce,
jesli HCV rozpoznano w stadium zaawansowanej cho-
roby watroby (marskos$¢ lub HCC), ¢) osoby z zakaze-
niem HCV rozpoznanym przed przyjazdem do Polski.
Prog dwoch lat dla oséb innej narodowosci przyjeto na
podstawie wieloletnich danych empirycznych z nad-
zoru nad wzw C w Polsce, biorac pod uwage zidenty-
fikowane narazenia na zakazenie HCV (brak narazen
w okresie pobytu w Polsce). W przypadku os6b innej
narodowosci niz polska oraz stwierdzenia narazen na
zakazenie HCV zaréwno w Polsce jak i poza grani-
cami, status dla zmiennej ,,przypadek importowany”
okreslano jako nieznany (UNK).

WYNIKI

Nowo rozpoznane wzw C. Wskaznik nowych roz-
poznan zakazen HCV wzrdst do 6,68 przypadkéw na
100 000 ludnosci (2 528 rozpoznan), w 2022 r. wy-
kryto o 46% wigcej przypadkéw wzw C niz w roku
poprzednim 1 o 62% wigcej niz w pierwszym roku
pandemii COVID-19 oraz o 24% mniej niz w 2019 .
10 37% mniej niz wyniosta mediana za lata 2014-2018.
Rozpoznania dotyczyly gltownie osob narodowosci
polskiej, cho¢ odsetek ten byl nizszy niz w poprzedza-
jacych latach (86,99%; 2 199 przypadkow vs. 97,99%
i1 219 przypadkow w 2021 r.).

Zroéznicowanie terytorialne. Niezmienne pozo-
stato zr6znicowanie warto$ci wspodlczynnika rozpo-
znan wzw C pomiedzy regionami: od 2,24 przypad-
kow na 100 tys. ludnosci w woj. $wigtokrzyskim do
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Table I. Hepatitis C in Poland in 2014-2022. Number of cases and diagnosis rate per 100,000 population by voivodeships
Tabela I. Wirusowe zapalenie watroby typu C w Polsce w latach 2014-2022. Liczba przypadkéw oraz wskaznik rozpoznan

na 100 000 ludnosci w podziale na wojewddztwa

Median
Voivodeship 2014-2018 2019 2020 2021 2022
n rate n rate n rate n rate n rate
1.Dolno$lgskie 363 12.65 | 378 13.03 |73 2.52 103 3.57 191 6.60
2.Kujawsko-pomorskie 385 19.24 | 275 13.26 | 105 5.07 152 7.40 179 8.90
3.Lubelskie 175 8.28 175 8.29 41 1.95 72 3.45 135 6.65
4.Lubuskie 162 15.63 | 114 11.25 |47 4.65 3 3.69 96 9.77
5.Lodzkie 368 13.90 |233 9.47 72 2.94 72 2.97 156 6.54
6.Matopolskie 173 5.43 89 2.61 17 0.50 65 1.91 168 4.90
7.Mazowieckie 485 8.43 500 9.24 101 1.86 68 1.25 191 347
8.0polskie 72 8.05 32 8.33 24 245 23 2.36 56 592
9.Podkarpackie 87 4.49 73 3.43 22 1.03 39 1.84 61 2.93
10.Podlaskie 113 9.72 116 9.84 22 1.87 40 3.42 77 6.72
11.Pomorskie 197 9.14 158 6.76 37 1.58 85 3.62 175 742
12.Slaskie 581 12.04 | 359 7.94 81 1.80 123 275 316 7.25
13.Swietokrzyskie 101 8.62 81 6.55 14 1.14 9 0.74 29 2.24
14 Warminsko-mazurskie 149 1072 | 127 8.91 28 1.97 32 2.27 76 5.55
15.Wielkopolskie 408 11.82 | 403 11.53 | 223 6.37 278 7.96 361 10.33
16.Zachodniopomorskie 215 12.61 | 180 10.60 |48 2.83 46 273 261 15.87
POLAND 4010 10.77 |3343 8.71 955 2.49 1244 | 3.26 2528 | 6.68
m 15,87 przypadkéw na 100 tys.
mieszkancow w woj. zachodnio-
. ) pomorskim (Tab. I). We wszyst-

184 a4 52 54

m6 a8 09 . 72

3 57 42 o

Fig. 1. Hepatitis C in Poland in 2022. Diagnosis rate per 100,000 population by
powiat (district)

Ryec. 1. Wirusowe zapalenie watroby typu C w Polsce w 2022 r. Wskaznik rozpoznan
na 100 000 mieszkancow wg powiatow

kich wojewddztwach nastgpit
wzrost liczby rozpoznan zaka-
zen HCV. W woj. zachodnio-
pomorskim warto$ci przekro-
czyly mediane z lat 2014-2019
(15,9/100 000 vs. 12,6/100 000).
W pozostatych wojewoddztwach,
poza jednym (matopolskim)
wzrost wskaznika nie spowodo-
wat jednak osiggnigcia warto$ci
zblizonej do notowanych przed
2019 r. Zaktadajac, ze oczekiwa-
ne sg liczby rozpoznan porow-
nywalne do mediany 2014-2019,
najwigcej rozpoznan brakuje
w  wojewodztwach: kujawsko
-pomorskim i wielkopolskim (10
osob na kazde 100 tys. miesz-
kancow). W 2022 r. zmniejszyta
si¢ liczba powiatéw, u miesz-
kancow ktorych nie rozpoznano
zakazen HCV (Ryec. 1) — 15,53%
(59/380). W latach poprzednich
odsetek ten wyniost: a) 23,7%
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Demographic differentiation. In 2022, HCV
diagnoses were distributed equally between men and
women, with a slight predominance of men (50.8%
vs. 49.2%). Diagnosis rates according to categories
considering age group, sex characteristics, and place
of residence indicate that the highest number of HCV
infections were identified among men in urban areas,
particularly between the ages of 30 and 54 and 60 and
64. A similar trend (with lower values) was observed
among residents of rural areas. For women, the highest
rates were also noted in urban areas within the age
group of 50-64 years, with another peak among
30-year-olds. Women residing in rural areas showed
a similar trend but with lower rates. The variation in
diagnosis rates by category is illustrated in Figure 2
and detailed in Table II.

Acute hepatitis C. Among HCV infections
diagnosed in 2022, 9 cases met the EU criteria for acute
hepatitis C (0.36%; 9/2528). Additionally, 17 cases
were acute symptomatic hepatitis C (0.67%). A total of
26 cases of acute hepatitis C were identified in routine
surveillance (1.03%) according to the definition used
in Poland.

Hospitalization.  Hospitalizations comprised
a smaller proportion of newly diagnosed infections
than usual, at 15.0% (380 cases) — similar to 2021
(14.3%) but lower than in 2020 (24.8%) and 2019
(24.2%). The percentage of hospitalizations varied
by region, ranging from 4% to 62%: Pomorskie 4.0%
(7/175), Slaskie 7.9% (25/316), Podkarpackie 8.2%
(5/61), Mazowieckie 8.4% (16/191), Matopolskie 8.9%
(15/168), Lubuskie 10.4% (10/96), Zachodniopomor-
skie 10.7% (28/261), Wielkopolskie 10.8% (39/361),
Lubelskie 13.3% (18/135), Opolskie 17.9% (10/56),

25.0
20.0 -
15.0
10.0

50 -

diagnosis rate per 100.000

Age group

Female/Urban area
Female/Rural area

Fig.2. Hepatitis C in Poland in 2022. Diagnosis rate per 100,000 population

by age group, sex characteristics and location (urban/rural)

Ryc. 2. Wirusowe zapalenie watroby typu C w Polsce w 2022 r. Wskaznik
rozpoznan na 100 000 ludnosci wg. grupy wieku, ptci i miejsca zamieszkania

(miasto/wies)
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Male/Urban area
= == Male/Rural area

(113/380) w 2021 r.; b) 35,3% (134/380) w 2020 r.;
¢) 16,8% (64/380) w 2019 .

Zroznicowanie demograficzne. W 2022 r. rozpo-
znania zakazen HCV dotyczyly w réwnym stopniu
mezezyzn 1 kobiet, z minimalng przewaga me¢zczyzn
(50.8% vs. 49.2%). Wspotczynniki rozpoznan wg kate-
gorii uwzgledniajacej jednoczesnie trzy zmienne: gru-
pe wieku, pte¢ i srodowisko zamieszkania, wskazuja,
iz najwigcej przypadkow zakazenia HCV rozpozna-
no wérod mezeczyzn w miastach, szczegolnie migdzy
30 a 54 r.z. oraz 60 a 64 r.z. Podobny trend (z mniej-
szymi warto$ciami) wystapit wsrod mieszkancow te-
renow wiejskich. U kobiet najwyzsze wskazniki odno-
towano réwniez w miastach w grupie wieku 50-64 lat.
Kolejny pik dotyczy kobiet 30-letnich. Wspotczynniki
rozpoznan mieszkanek obszaréw wiejskich cechuja
si¢ podobnym trendem, jednakze z mniejszymi war-
tosciami. Zrdéznicowanie wspolczynnikdéw rozpoznan
wg kategorii zestawiono na rycinie 2 oraz w tabeli II.

Ostre wzw C. Wsrod zakazen HCV rozpoznanych
w 2022 r. 9 spetniato kryteria def. UE dla ostrego wzw
C (0,36%; 9/2528). 17 przypadkdéw to ostre objawowe
wzw C (0,67%). Lacznie 26 przypadkow ostrego wzw
C zidentyfikowano w rutynowym nadzorze (1,03%)
wg definicji stosowanej w Polsce.

Hospitalizacja. Hospitalizacje obejmowaty mniej-
szy odsetek nowo rozpoznanych zakazen niz zazwy-
czaj, wynoszacy 15,0% (380 przypadkow) — podobnie
do 2021 r.: 14,3%, ale mniej niz w 2020 r.: 24,8% czy
2019 r.: 24,2%. Odsetek hospitalizacji wykazywat
zroéznicowanie w zaleznosci od wojewodztwa i wy-
nosit od 4% do 62%: pomorskie 4,0% (7/175), $laskie
7,9% (25/316), podkarpackie 8,2% (5/61), mazowiec-
kie 8,4% (16/191), matopolskie 8,9% (15/168), lubuskie
10,4% (10/96), zachodniopomorskie
10,7% (28/261), wielkopolskie 10,8%
(39/361), lubelskie 13,3% (18/135),
opolskie 17,9% (10/56), t6dzkie 25,0%
(39/156), warminsko-mazurskie 25,0%
(19/76), dolnoslaskie 25,7% (49/191),
podlaskie 31,2% (24/77), kujawsko-po-
morskie 32,4% (58/179), swigtokrzy-
skie 62,1% (18/29).

Pdzne nastepstwa zakazenia HCV.
U 5,58% osob (141/2528) przy rozpo-
znaniu HCV zidentyfikowano pdzne
nastepstwva HCV: marsko$¢ watroby
(4.91%, 124/2528), niewydolnosci wa-
troby (0,32%, 8/2528), raka watrobowo-
komorkowego (0,36%, 9/2528). 20 0séb
(14,2%, 20/141) jednoczesnie problemo-
wo uzywato alkoholu.

Zgony z powodu wzw C. Ostre
wzw C byto przyczyna $mierci 4 0sob,
przewlekte — 82 0sob (wg danych De-
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Table II. Hepatitis C in Poland in 2022. Number of cases, diagnosis rate per 100,000 population and percentage by age,
gender and location (urban/rural)

Tabela II. Wirusowe zapalenie watroby typu C w Polsce w 2022 r. Liczba przypadkow, wskaznik rozpoznan na 100 000
ludnosci oraz odsetki wedtug wieku, plci i Srodowiska zamieszkania (miasto/wies)

Gender Residence
Age Total
Male Female Urban area Rural area
group
n rate % n rate % n rate % n rate % n rate %

0-4 |1 0.11 |0.0% |7 0.80 |0.6% |4 0.39 |102% |4 0.50 |0.6% |8 044 |0.3%

59 |5 0.50 |0.4% |3 031 |02% |5 046 |0.3% |3 0.34 |104% |8 041 |0.3%
10-14 |2 0.19 |02% |0 0.00 |0.0% |0 0.00 |0.0% |2 0.21 |0.3% |2 0.10 |0.1%
15-19 |2 0.22 102% |7 0.80 |0.6% |5 0.52 |0.3% |4 048 |0.6% |9 0.50 |0.4%
20-24 |9 095 |0.7% |18 198 | 1.4% |23 227 |1.2% |4 047 0.6% |27 145 | 1.1%

25-29 |42 371 |3.3% |54 493 [4.3% |75 5.66 |4.0% |21 233 |3.1% |96 431 |3.8%
30-34 | 140 | 10.23 | 10.9%| 113 |8.52 |9.1% | 184 |11.22 |9.9% |69 6.54 |10.3%|253 |939 |10.0%
35-39 | 173 | 10.86 | 13.5%]| 115 | 741 |9.2% |202 | 10.50 | 10.9%| 86 7.04 | 12.8%| 288 |9.15 | 11.4%
40-44 1232 | 14.82 | 18.1%| 116 | 7.55 [9.3% |264 |14.00 | 14.2%] 84 691 | 12.5%| 348 | 11.22 | 13.8%
45-49 | 167 | 11.78 | 13.0%]| 111 | 7.89 |8.9% | 197 | 11.73 | 10.6%]| 81 7.07 | 12.1%| 278 |9.84 | 11.0%
50-54 | 121 10.44 1 9.4% | 127 | 10.81 | 10.2%] 178 | 13.23 | 9.6% | 70 7.08 |10.4%|248 |10.63 | 9.8%
55-59 |79 728 |6.2% | 134 | 11.75 | 10.8%| 153 | 11.90 | 8.2% | 60 6.38 |8.9% 213 |9.57 |8.4%
60-64 | 117 996 [9.1% | 138 [10.43 | 11.1% | 187 | 12.35 | 10.1%| 68 691 |10.1%|255 |10.21 | 10.1%
65-74 | 146 | 740 |11.4%]|216 |8.48 |17.3%|281 |9.51 |15.1%]81 517 | 12.1%] 362 |8.01 |14.3%
>75 |47 5.04 |3.7% |86 477 6.9% |98 545 |53% |35 374 |52% | 133 | 4.86 |53%
Total | 1283 | 7.02 | 100% | 1245 | 6.37 | 100% | 1856 |8.23 |100% | 672 |4.40 | 100% | 2528 | 6.68 | 100%

Lodzkie 25.0% (39/156), Warminsko-Mazurskie partamentu Badan Demograficznych GUS, tacznie 86
25.0% (19/76), Dolnoslaskie 25.7% (49/191), Podlaskie  zgonow). Na rycinie 3 uwzgledniono liczbe zgonow
31.2% (24/77), Kujawsko-Pomorskie 32.4% (58/179), z powodu wzw C wg kodu ICD-10 przyczyny zgonu
Swigtokrzyskie 62.1% (18/29).
Health implications of HCV

infection. In 5.58% of cases 1204 s diagnosis rate (meeting 2009/2014 definition) [
(141/ 2528)» liver'related late @ diagnosis rate (meeting 2005 definition) a5
. . 10.0 4
sequelae were identified at the e nanberofdeths 200
time of HCV diagnosis, including g s
liver cirrhosis (4.91%, 124/2528), § 8.0
liver failure (0.32%, 8/2528), and T 150%
hepatocellular carcinoma (0.36%, ; 60 4 ] /.._. 15 &
9/2528). Among these individuals, 3 / | 1005
20(14.2%,20/141) had problematic 8 / ! =
; g 40 -
alcohol use at the same time. s / P 7s
Deaths due to hepatitis C. : Y. L sp
Acute hepatitis C was the cause 201
of death for 4 individuals, while [ %
AL g

chronic hepatitis C wasresponsible 0.0
for 82 deaths (according to data

from the Demographlf: Rescarch Fig. 3. Hepatitis C in Poland in 1997-2022. Diagnosis rate per 100,000 population
Department of Statistics Poland, .14 number of deaths

totaling 86 deaths). Figure 3 Ryc. 3. Wirusowe zapalenie watroby typu C w Polsce w latach 1997-2022.
shows the number of deaths due  Wskaznik rozpoznan na 100 000 ludnosci oraz liczba zgonow

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
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to hepatitis C coded as ICD-10 causes of death B17.1
and B18.2 over the years 1997-2022. However, most
deaths initially attributed to HCV infection occur due
to late complications of the infection, such as cirrhosis
or hepatocellular carcinoma, although only some
cases of cirrhosis or hepatocellular carcinoma are due
to HCV. In 2022, there were: 1) 2,015 deaths due to
hepatocellular carcinoma (C22) (compared to 2,095
in 2021), and 2) 2,076 deaths due to liver fibrosis and
cirrhosis (K74) (compared to 1,990 deaths in 2021).
Probable route of infection. Similar to the levels
reported in 2020-2021, the epidemiological interviews
identified potential exposures that could have led to
HCYV infection in 84.3% of cases (2130/2528). Table 111
summarizes the identified exposures, including acute
forms of the infection. Two-thirds of HCV diagnoses
in 2022 were likely nosocomial infections (including
iatrogenic exposures, blood transfusions and blood
products, organ transplants, and hemodialysis, totaling

B17.1 i B18.2 na przestrzeni lat 1997-2022. Natomiast
wigkszos¢ zgondw, do ktorych wyjsciowo przyczyni-
to si¢ zakazenie HCV ma miejsce z powodu p6znych
nastgpstw zakazenia takich jak marsko$¢, czy rak
watrobowokomorkowy, cho¢ oczywiscie tylko czes¢
przypadkéw marskosci czy raka watrobowokomor-
kowego to przypadki na tle zakazenia HCV. W 2022
r. z powodu: 1) raka watrobowokomdrkowego (C22)
odnotowano 2 015 zgonéw (w 2021 r. 2 095), 2) zwtok-
nienia i marsko$ci watroby (K74) zmarto 2 076 osob
(w 2021 1. 1 990 zgonoéw).

Prawdopodobna droga zakazenia. Narazenia,
ktore mogtly by¢ przyczyng zakazenia HCV zidentyfi-
kowano w podobnym odsetku wywiadow epidemiolo-
gicznych jak w latach 2020-21 — w 84,3% (2130/2528).
Tabela 111 podsumowuje zidentyfikowane narazenie,
uwzgledniajac postaé ostrg zakazenia. Dwie trzecie
rozpoznan HCV w 2022 r. to najprawdopodobniej za-
kazenia, do ktérych doszto w zwigzku z udzielaniem

Table I1I. Hepatitis C in Poland in 2022. Number of cases and percentage by transmission routes overall and among the

acute cases

Tabela III. Wirusowe zapalenie watroby typu C w Polsce w 2022 r. Liczba przypadkéw oraz odsetki wedlug drogi

transmisji ogotem 1 wérdd zachorowan ostrych

Most probable | Overview of Acute Stage
route of transmission
Transmission transmission routes EU definition | PL definition
n % n % n % n %
people who inject drug | 81 32% |81 3.2% - - - -
blood and blood-borne products | 305 12.1% | 323 12.8% - - - -
hemodialysis | 26 1.0% |27 1.1% - - - -
nosocomial transmission (1.nch.1d.es h.osp.ltal, nUISing | 4aas | 5570, 1896 | 75.0% 7 778% | 17 68.0%
home, psychiatric institutions, dental)
transplant organs and tissues | 9 04% |11 0.4% - - - -
sexual transmission (unspecified) | 12 0.5% |29 1.1% - - - -
heterosexual contact | 14 0.6% |14 0.6% |1 11.1% |2 8.0%
men who have sex with men | 10 04% |10 04% |1 11.1% | 1 4.0%
any occupatlo.narl exposure (includes needle stick 75 30% |90 3.6% i ) 1 40%
injuries among healthcare workers)
household contact of chronic case | 30 1.2% |82 3.2% - - 1 4.0%
mother-to-child transmission | 15 0.6% |15 0.6% - - - -
nOl’l—OCCllpE'ltIOI.la.l exposure (communlty ne?edle 153 6.1% | 242 9.6% i ) 1 4.0%
stick injuries, bites, tattoos, piercings)
other (transmission route is k'nown,' but is pot 67 27% | 629 24.9% i ) ) i
mentioned in the list)
unknown | 398 15.7% | 398 15.7% - - 2 8.0%
TOTAL | 2528 | 100% - *¥* 19 100% | 25 100%

** Percentages do not total 100 due to possible multiple exposures per case
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66.2%, 1673/2528), with this being the primary cause
among acute cases of hepatitis C. Additionally, no
outbreaks were identified within the surveillance
framework, and the cases were classified as sporadic.

Imported cases. In 2022, 5.66% (143/2528) of
HCV infections were identified as being contracted
outside Poland (compared to 2.73% (34/1244) in
2021). According to the epidemiological interviews,
the vast majority of these infections were most likely
acquired in Ukraine (90.21%, 129/143). The remaining
infections were imported from countries in Europe,
Asia, Africa, and North America. Only 4 imported
HCYV infections involved Polish citizens (2.8%, 4/143).
Among the remaining imported cases, apart from
those involving Ukrainian citizens, the infections
predominantly affected migrants from Belarus. All
persons of Ukrainian nationality accounted for 10.4%
(263/2528) of HCV cases diagnosed in 2022, of which
approximately half were considered imported cases
(128/2528). In the remaining, there was no data to
determine the import status.

Refugees from Ukraine. Among all registered
HCV infections in 2022, 2.69% of cases (68/2528) were
identified among individuals who migrated to Poland
due to the war in Ukraine. The majority of these cases
were women (77.94%, 53/68) aged between 40 and
59 years. Of these, 82.4% (56/68) were classified as
imported cases, while the remaining 17.6% (12/68) had
an unknown import status due to insufficient data on
exposures. No acute infections were identified among
the imported cases. The circumstances under which
HCV infections were diagnosed among refugees
were quite similar to those for Polish nationals, with
diagnoses occurring in primary care (22.1%, 15/68),
during hospitalization (16.2%, 18/68), through self-
initiated testing (8.8%, 6/68), and in infectious disease
units (8.8%, 6/68).

Circumstances of diagnosis of HCV infections.
For 78.4% of cases (1981/2528), the circumstances of
testing were known. Figure 4 shows the variation in
the place of diagnosis depending on the age group.
Summarizing all HCV infections diagnosed in 2022,
one-third were diagnosed by a general practitioner in
primary care (34.5%; 683/1981), one-quarter during
hospitalization (26.3%; 521/1981), and one-tenth
during testing initiated by the infected individual
(9.6%; 191/1981). Additionally, 6.9% (137/1981) were
diagnosed in infectious disease clinics, 4.5% (89/1981)
as part of perinatal care, 3.8% (75/1981) during
the process of blood donor qualification, and 3.7%
(74/1981) in a clinic of another specialty. Diagnoses
in penitentiary facilities accounted for 2.4% (48/1981),
during testing related to contact with an individual
infected with HCV or HBV for 0.8% (15/1981), in the
emergency department for 0.7% (13/1981), in centers

$wiadczen zdrowotnych (lacznie narazenia jatrogen-
ne, przetoczenia krwi i produktow krwiopochodnych,
transplantacje i hemodializy to 66,2%; 1673/2528),
byta to rowniez prawdopodobna droga wigkszo$ci
ostrych postaci wzw C. Jednocze$nie w ramach nad-
zoru nie zidentyfikowano ognisk, a wszystkie przy-
padki uznano za sporadyczne.

Przypadki importowane. W 2022 r. zidentyfiko-
wano 5,66% (143/2528) zakazen HCV, do ktorych do-
szto poza granicami Polski (w 2021 r. byto to 2,73%;
34/1244). Jak wynikato z wywiadu epidemiologiczne-
go zdecydowang wiekszos¢ powigzano z nabyciem ich
najprawdopodobniej w Ukrainie (90,21%, 129/143),
pozostate zakazenia zostaty zawleczone z krajow Eu-
ropy, Azji, Afryki oraz Ameryki Pétnocnej. Tylko
4 importowane zakazenia HCV dotyczyly obywateli
Polski (2,8%, 4/143), wérdd pozostalych przypadkow
importowanych, poza zakazeniami obywateli Ukra-
iny, dominowaty zakazenia wykryte u migrantow
z Biatorusi. Wszystkie osoby narodowosci ukrainskiej
stanowity 10,4% (263/2528) przypadkow HCV wy-
krytych w 2022 r., z czego ok. potowe uznano za przy-
padki importowane (128/2528), a w pozostalych brak
byto danych dla okreslenia statusu importu.

Uchodzczynie i uchodzcy z Ukrainy. Sposrod
wszystkich zarejestrowanych zakazen HCV w 2022 r.
2,69% przypadkow (68/2528) zidentyfikowano wsrod
0sob, ktore migrowaty do Polski w konsekwencji dzia-
fan wojennych w Ukrainie. Gtownie byty to kobiety
77,94% (53/68) miedzy 40 a 59 rz. Zakazenia HCV
wsrod uchodzeow w 82,4% (56/68) zostaty sklasyfi-
kowane jako przypadki importowane, w pozostatych
17,6% status importu okreslono jako nieznany, gtow-
nie ze wzgledu na brak danych o narazeniach. Wsrod
przypadkéw uznanych za importowane nie bylo za-
kazen ostrych. Okoliczno$ci rozpoznania zakazen
HCYV byty podobne jak dla 0sob narodowosci polskiej
(POZ —22,1% (15/68), podczas hospitalizacji — 16,2%
(18/68), z wtasnej inicjatywy — 8,8% (6/68) oraz w od-
dziale/poradni dedykowanej chorobom zakaznym —
8,8% (6/68)).

Okoliczno$ci rozpoznania zakazen HCV. Dla
78,4% przypadkow (1981/2528) znane byly okoliczno-
$ci testowania. Na Ryc. 4 widoczne jest zréznicowanie
miejsca rozpoznania w zalezno$ci od grupy wieku.
Podsumowujac wszystkie zakazenia HCV rozpozna-
ne w 2022 r.: 1) co trzecie rozpoznano u lekarza pod-
stawowej opieki zdrowotnej (POZ) (34,5%; 683/1981),
2) co czwarte — podczas hospitalizacji (26,3%;
521/1981), 3) co dziesiate — podczas badania z wlasnej
inicjatywy osoby zakazonej (9,6%; 191/1981), 4) w po-
radni/oddziale chorob zakaznych — 6,9% (137/1981),
5) w ramach opieki okotoporodowej — 4,5% (89/1981),
6) w ramach kwalifikacji na dawce krwi — 3,8%
(75/1981), 7) w poradni o innej specjalnosci — 3,7%
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Fig. 4. The circumstances of HCV diagnosis in 2022 by age group
Ryec. 4. Okolicznosci rozpoznania zakazenia HCV w 2022 r. wg grup wieku

for opioid substitution treatment (OST) for 0.5%
(9/1981), following occupational exposure for 0.3%
(6/1981), and in refugee centers for 0.2% (4/1981).

DISCUSSION

The year 2022 was an extremely challenging period
for Poland due to the COVID-19 pandemic and the
armed conflict in Ukraine, which led to a significant
influx of refugees. This situation necessitated the
rapid adaptation of the healthcare system and intensive
efforts to ensure the health security of both the residents
of Poland and the incoming individuals.

In 2022, 28 EU/EEA countries reported 23,249
HCV cases (including Hungary, which only reports
acute hepatitis C, the number was 23,273), with
diagnosis rate of 6.2 per 100,000 inhabitants (20). The
rate in Poland was at a similar level (6.7 per 100,000
inhabitants). However, the increase in HCV infections
compared to the COVID-19 pandemic years is still far
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(74/1981), 8) w zakladzie penitencjarnym — 2,4%
(48/1981), 9) podczas badania w zwiazku z kontaktem
z osobg zakazong HCV lub HBV - 0,8% (15/1981), 10)
na szpitalnym oddziale ratunkowym — 0,7% (13/1981),
11) w osrodku leczenia problemowego uzywania sub-
stancji czy podczas terapii substytucyjnej agonistami
opioidowymi — 0,5% (9/1981), 12) po ekspozycji zawo-
dowej — 0,3% (6/1981), 13) w osrodku dla uchodzcow
—0,2% (4/1981).

DYSKUSJA

Rok 2022 byt dla Polski niezwykle wymagajacym
okresem, z uwagi na pandemi¢ COVID-19 oraz kon-
flikt zbrojny w Ukrainie, co spowodowato znaczacy
naplyw uchodzcow. Sytuacja ta wymusita szybka
adaptacj¢ systemu opieki zdrowotnej oraz intensywne
dzialania majace na celu zapewnienie bezpieczenstwa
zdrowotnego zarowno dla mieszkancow Polski, jak
i 0s6b przybytych.
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from pre-March 2020 levels, which themselves did
not ensure a satisfactory reduction in the number of
undiagnosed chronic HCV infections in the population
(21). Identifying cases of HCV infection (which is
often asymptomatic) depends on access to secondary
prevention, including regular, accessible, and
convenient testing. It is recommended to conduct tests
even twice a year, especially in situations of ongoing
exposure to infection (22). Data analysis in this study
indicates that monitoring the epidemiological situation
of HCV infections should be approached very locally.
Even at the European level, significant differences
in diagnosis rates are evident, ranging from 0.1 per
100,000 population in Italy to 63.7 in Luxembourg
(20). In Poland, an increase in HCV diagnoses
compared to 2020-2021 was noted in all voivodeships,
with a return to pre-pandemic trends only occurring in
the Zachodniopomorskie, which recorded the highest
rate in the years 2008-2022 in 2022 (14,23). The rates
in individual powiat of Poland range from 0.8 to 44.8
diagnoses per 100,000 inhabitants (with 59 powiat
reporting no diagnoses in 2022).

HCYV infections were mainly diagnosed in primary
care (one in three cases) and during hospitalizations
(one in four cases). This pattern has not changed over the
years (14,24,25). The role of primary care in diagnosing
HCYV has remained unchanged, despite the inclusion of
anti-HCV antibody testing in the guaranteed services
of primary care (26). However, the expanded services
were introduced as part of the coordination of patient
care in primary care under the allocated budget (27),
within the framework of diagnostic tests and specialist
consultations, rather than preventive health care
tailored to the age and gender of the patient, as well
as identified health problems of the patient and the
population under care (28). Therefore, these tests do
not function as screening in primary care.

Shifting HCV testing to the scope of preventive
health care or expanding the offer to include detection
of HCV RNA from finger-stick (29) would enable early
detection of infections. This is crucial for effective
treatment, thereby preventing the consequences
associated with chronic HCV infection and stopping
the transmission of the virus in the population
(potentially achieving WHO’s elimination goals more
effectively). Including HCV tests among the screening
tests in primary care would increase the availability of
tests within the population, especially for individuals
who regularly participate in preventive measures in
primary care. This would allow for a holistic approach
to patient health, which is particularly important for
infectious diseases that remain asymptomatic for
a long time. Early detection and treatment of HCV can
lead to reduced costs of treating later stages associated

W 2022 r. w 28 krajach UE/EOG zaraportowano
23 249 rozpoznan wzw C (uwzgledniajac Wegry, zgta-
szajace jedynie ostre zachorowania liczba ta wynosita
23 273), co przektada si¢ na wskaznik rozpoznan wy-
noszacy 6,2/100 000 mieszkancéw (20). Wspotczyn-
nik w Polsce byt na podobnym poziomie (6,7/100 000
mieszkancow Polski). Jednakze wzrost liczby przy-
padkow zakazen HCV w poréwnaniu do lat pandemii
COVID-19, daleki jest od pozioméw sprzed marca
2020 r. a i tamten poziom nie zapewnial w Polsce sa-
tysfakcjonujacej redukceji liczby niezdiagnozowanych
przewlektych zakazen HCV w populacji (21). Identy-
fikacja 0sob zakazonych HCV (w wigkszosci bez spe-
cyficznych objawow) uzalezniona jest od dostepu do
profilaktyki wtornej, obejmujacej regularne, dostgpne
i komfortowe testowanie. Zaleca si¢ przeprowadzanie
testow nawet dwa razy w roku, szczegoélnie w sytu-
acjach statego narazenia na zakazenie (22). Analiza
danych w niniejszej pracy wskazuje, iz do monitoro-
wania sytuacji epidemiologicznej zakazen HCV, nale-
zy podchodzi¢ bardzo lokalnie. Juz na poziomie euro-
pejskim widoczne sg znaczne réznice w wskaznikach
rozpoznan, wynoszace od 0,1 na 100 000 ludnosci
we Wtoszech do 63,7 w Luksemburgu (20). W Pol-
sce wzrost liczby rozpoznan zakazen HCV w odnie-
sieniu do lat 2020-2021 odnotowano we wszystkich
wojewodztwach, przy czym powrdét do wartosci
przedpandemicznych wystgpit jedynie w wojewddz-
twie zachodniopomorskim, ktére odnotowato w 2022
r. najwyzszy wskaznik na przestrzeni lat 2008-2022
(14,23). Wskazniki w poszczegdlnych powiatach Pol-
ski wahajg si¢ od 0,8 do 44,8 rozpoznan na 100 000
mieszkancow (w 59 powiatach nie odnotowano ani
jednego rozpoznania w 2022 r.).

Rozpoznania zakazen HCV dokonywano gléwnie
w przychodniach POZ (jeden na trzy przypadki) oraz
podczas hospitalizacji (jeden na cztery przypadki).
Ten wzorzec nie zmienit si¢ przez lata (14,24,25). Rola
POZ w rozpoznawaniu HCV pozostata niezmieniona,
mimo wilaczenia badania w kierunku przeciwcial an-
ty-HCV do $wiadczen gwarantowanych w POZ (26).
Jednakze poszerzenie koszyka nastgpito w ramach
koordynacji opieki nad pacjentem POZ w czgsci dot.
budzetu powierzonego (27), w ramach badan diagno-
stycznych i konsultacji specjalistycznych, a nie profi-
laktycznej opieki zdrowotnej dostosowanej do wieku
1 ptci §wiadczeniobiorcy oraz zidentyfikowanych pro-
blemoéw zdrowotnych $wiadczeniobiorcy i populacji
objetej opieka (28). Badania te nie petnia wigc funkcji
screeningu w POZ.

Przesunigcie badania w kierunku HCV do zakre-
su profilaktycznej opieki zdrowotnej czy poszerzenie
oferty o szybkie testy w kierunku identyfikacji HCV
RNA wirusa (29), umozliwitloby wczesne wykrywanie
zakazen. Jest to kluczowe dla skutecznego leczenia,
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with liver complications, which is beneficial both for
the healthcare system and for infected persons.

Diagnoses mainly concerned Polish nationals, but
the proportion of individuals of other nationalities
increased by 11% compared to 2021. The adaptation
of the healthcare system for Ukrainian refugees due to
war resulted in a relatively small number of diagnoses.
It is necessary to examine the availability and testing
options for non-Polish-speaking individuals. In
2022, twice as many imported cases were identified
compared to the previous year. However, infection
still likely occurs in Poland (approximately 94% of
cases). Identified exposures continue to indicate HCV
infections resulting from contact with healthcare
services. Unfortunately, the pandemic trend of
decreased quality of data collected in epidemiological
surveillance persists — visible, among others in the
information regarding the probable route of infection.
In 2022, missing information accounted for 16% of
cases, whereas before the pandemic (2016-2019), the
data gap ranged from 8.1% to 9.6% (5,18,24,30). Also
concerning are the data showing an increase in the
role of vertical transmission: 0.6% in 2022 (15/2528)
vs. 0.2% in 2018-2019 (respectively: 8/3442 and
8/3343), 0.3% in 2017 (14/4010), 0.5% in 2020 (5/955)
(18,24,25,30). However, this route of transmission
still did not exceed 1% of all cases. HCV infections
acquired vertically in 87% were not imported cases,
nor were they associated with migration of people
from Ukraine (13/15 cases involved Polish nationals).
There was also an evident increase in infections due to
occupational exposure (3.0% in 2022 vs. 1.7% in 2021).

Three alarming trends have remained consistent:
1) the persistence of a high proportion of individuals
being diagnosed with HCV infection very late, when
the consequences are already evident in the form of
advanced liver damage (liver cirrhosis and HCC —
approximately 5% annually), 2) the continued high
number of deaths due to hepatitis C (80-90 annually
since 2019), and 3) the steady high number of deaths
due to hepatocellular carcinoma (around 2,000
annually since 2017) (14, 24, 25, 30).

In summary, over the years — despite numerous
discussions highlighting HCV at the center of attention
and screening programs conducted by the public and
private sectors — the circumstances of HCV diagnosis,
the number of deaths due to hepatitis C, and the
proportion of individuals diagnosed at an advanced
stage of the disease in Poland have not changed.
Additionally, information regarding the most likely
route of infection indicates that there are numerous
populations that the current testing offer in Poland
does not reach (populations known from prevalence
studies to have higher exposures and infections). On
the other hand, data on diagnoses among women
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a tym samym zapobiegania nast¢pstwom przewle-
ktego zakazenia HCV oraz zatrzymania transmisji
wirusa w populacji (mozliwe bytoby skuteczniejsze
osiaganie celow eliminacyjnych wyznaczonych przez
WHO). Umieszczenie testow w kierunku HCV wsrod
badan przesiewowych w POZ zwigkszytoby dostep-
no$¢ testow w populacji, szczegdlnie dla osob, kto-
re regularnie korzystaja z dziatan profilaktycznych
w POZ. Pozwolitoby to na holistyczne podejscie do
zdrowia pacjentow, co jest szczeg6lnie wazne w przy-
padku choréb zakaznych przebiegajacych bezobjawo-
wo przez dtugi czas. Wezesne wykrywanie i leczenie
HCV moze prowadzi¢ do zmniejszenia kosztow lecze-
nia pozniejszych stadiow zwigzanych z nastepstwami
dtugotrwatego przewleklego wzw C, co jest korzystne
zaréwno dla systemu opieki zdrowotnej, jak i dla osob
zakazonych.

W 2022 r. rozpoznania dotyczyly glownie osob
narodowosci polskiej, jednak odsetek osob innej na-
rodowosci wzrost o 11% w poréwnaniu do 2021 r.
Adaptacja systemu opieki zdrowotnej dla uchodzcéw
z Ukrainy w zwigzku z wojna przyniosta stosunkowo
niewielkg liczbe rozpoznan. Nalezatoby przyjrze¢ si¢
dostepnosci i ofercie testowania dla 0sob niepolskoje-
zycznych. W 2022 r. zidentyfikowano dwa razy wigcej
przypadkow importowanych niz w roku poprzednim,
jednakze do wigkszo$ci zakazen wciaz najprawdopo-
dobniej dochodzi w Polsce (okoto 94% przypadkow).
Zidentyfikowane narazenia nadal wskazuja na zaka-
zenie HCV bedace konsekwencja kontaktu z ochrong
zdrowia. Niestety, utrzymal si¢ pandemiczny trend
obnizenia jakos$ci danych zbieranych w nadzorze
epidemiologicznym, co ujawnia si¢ m.in. w informa-
cjach dotyczacych prawdopodobnej drogi zakazenia.
W 2022 r. brak informacji dotyczyl 16% przypad-
kow, podczas gdy przed pandemia (lata 2016-2019)
brak danych wynosit od 8,1% do 9,6% (5,18,24,30).
Zwigkszyt si¢ rowniez udziat transmisji wertykalne;:
w 2022 r. — 0,6% (15/2528) vs. w latach 2018-2019 —
0,2% (odpowiednio: 8/3442 oraz 8/3343), w 2017 r. —
0,3% (14/4010), w 2020 r. — 0,5% (5/955) (18,24,25,30),
jednak ta droga transmisji wcigz nie przekraczata 1%
wszystkich przypadkow. Zakazenia HCV nabyte na
drodze wertykalnej w 87% nie byty przypadkami im-
portowanymi, nie byly réwniez powigzane z migracja
0sob z Ukrainy (13/15 to zakazenia w$rod osob naro-
dowosci polskiej). Zauwazalnie wigcej zidentyfiko-
wano zakazen na skutek ekspozycji zawodowej (3,0%
w 2022 r. vs. 1,7% w 2021 r.).

Alarmujace sa obserwowane trendy, ktore utrzy-
muja si¢ na stalym poziomie: 1) utrzymywanie si¢
odsetka osob, ktore uzyskuja rozpoznanie zakazenia
HCV w poznym stadium choroby, gdy nastgpstwa
zakazenia ujawniajg si¢ w postaci zaawansowanych
zmian (marskos¢ watroby, HCC — okoto 5% rocznie),



Karolina Zakrzewska, Matgorzata Stgpien

of childbearing age seem to confirm that access to
screening programs, such as testing pregnant women,
leads to numerous diagnoses, even in subpopulations
with low HCV prevalence.

Despite recommendations from international
organizations  (9,22), which emphasize non-
discriminatory testing for refugees, implementing
these guidelines faces challenges. The low number
of HCV infection diagnoses in 2022 in this key
population confirms the existence of obstacles to
the implementation of recommendations in Poland.
Integrating screening tests into standard primary
care procedures seems crucial for providing refugees
with appropriate healthcare and supporting their
integration into the new country. In light of this, there
is an urgent need to implement systemic solutions
and a coordinated policy for the elimination of HCV
infections among Poland’s residents in the long term.

CONCLUSIONS

It is essential to increase the accessibility and
range of testing services to address the needs of key
populations, including non-Polish speakers. The HCV
elimination policy should encompass broad actions
focused on prevention, diagnosis, and treatment to
effectively control the spread of the virus within
subpopulations and minimize its long-term health
consequences.
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dyskusji stawiajacych HCV w centrum zainteresowa-
nia czy prowadzenia akcji badan przesiewowych or-
ganizowanych przez instytucje publiczne i prywatne,
w Polsce nie ulegaja zmianie okolicznosci rozpozna-
nia zakazen HCV, liczba zgonéw z powodu wzw C czy
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cja dotyczaca prawdopodobnej drogi zakazenia wska-
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WNIOSKI

Konieczne jest zwickszenie dostepnosci i oferty
testowania, uwzgledniajacych potrzeby kluczowych
populacji, w tym o0sob niepostugujacych si¢ jezykiem
polskim. Strategia eliminacji HCV powinna obejmo-
wac szerokie dziatania ukierunkowane na profilakty-
ke, diagnostyke i terapie, aby skutecznie przeciwdzia-
fa¢ rozprzestrzenianiu si¢ wirusa w subpopulacjach
oraz minimalizowa¢ dlugoterminowe konsekwencje
zdrowotne zakazen.
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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 1 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 gtoéw-
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 zwigzek 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 obejmujagcym badang populacje (wiek,
pte¢ i inne wazne cechy np. srodowisko zamiesz-
kania, histori¢ szczepien ochronnych), metody
randomizacji czy przydzialu do poszczegdlnych
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 podkreslic nowe lub wazne
aspekty wynikow i omowi¢ ich implikacje oraz
poda¢ ich ograniczenia. Wyniki badan witasnych
powinny by¢ ocenione na tle pi$miennictwa wyko-
rzystywanego przez autoréow. Nie nalezy tutaj po-
wtarzaé szczegdlowych danych przedstawionych
w poprzednich czesciach artykutu.

Whioski mozna sprecyzowa¢ w punktach lub
przedstawi¢ krotko w formie opisowej. Wnioski
powinny tgczy¢ 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 kosztéw 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,

PiSmiennictwo — nalezy ograniczy¢ tylko do po-
zycji cytowanych w teks$cie i majgcych bezposred-
ni zwigzek z tematem pracy. Liczba cytowanych
pozycji nie powinna przekracza¢ 30, jednak Re-
dakcja zastrzega sobie prawo do wyrazenia zgody
na zwigkszenie tej liczby w przypadku prac prze-
gladowych. Pozycje w wykazie pi$miennictwa po-
winny by¢ utozone zgodnie z ich kolejnoscig poja-
wiania si¢ w tek$cie. Przy cytowaniu prac w tek-
Scie nalezy poda¢ w okragtych nawiasach tylko
liczbe porzadkowa odnosnej publikacji w wykazie
pisSmiennictwa. 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 zgod¢ na zacytowanie
takiej pracy, jak tez potwierdzenie, ze cytowana
praca zostata zaakceptowana do druku. Obowia-
Zujacym stylem cytowania w naszym czasopismie
jest styl Vancouver, ktérego 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 zwiazku
tym zwracamy si¢ do Autorow o zwrocenie szcze-
goblnej uwagi na to, aby manuskrypt zostat przygo-
towany w taki sposob, aby nie zdradzac tozsamo-
$ci Autorow. Nazwiska i afiliacje Autorow nalezy
umiesci¢ tylko w specjalnie wyznaczonych do
tego miejscach w Editorial System i nie powiela¢
ich w tresci artykutu.

Wszystkie nadestanie prace przechodza wstepna
oceng przez Redakcje pod katem zgodnosci z te-
matykg i dziedzinami, w ktorych specjalizuje si¢
€zasopismo.

Artykuly spelniajace kryteria merytoryczne
i edytorskie sg nastgpnie przesylane do dwoch nie-
zaleznych Recenzentow, ktorzy dokonuja oceny
wartosci naukowej pracy.

Recenzje sporzadzane sg w elektronicznym for-
mularzu recenzji dostegpnym po zaakceptowaniu
zaproszenia do recenzji bezposrednio z linku
w mailu lub po zalogowaniu si¢ do swojego konta
w systemie redakcyjnym

Dthugos¢ trwania procesu recenzji jest Scisle po-
wigzana z dostgpnoscia recenzentdow i moze wy-
dtuza¢ si¢ w czasie trwania sezonu urlopowego,
Swigtecznego lub w przypadku, gdy publikacja
dotyczy dziedziny o ograniczonej liczbie specja-
listow.
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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 przesylane 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 Recenzentoéw i doktadnie
oznaczyli w tekscie wszystkie poprawki, zmiany
1 uzupetnienia, a w przypadku braku mozliwosci
wprowadzenia poprawki, ustosunkowali si¢ do
uwagi w pi$mie do recenzentow.

Poprawiony artykut przechodzi ponownag oceng
redakcyjnag, a nastepnie Redakcja podejmuje osta-
teczng decyzj¢ dotyczaca publikacji manuskryptu.
Ostateczny termin publikacji jest uzalezniony do
liczby manuskryptéw oczekujacych na publikacije.



