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Wykaz stosowanych skrotow (wg kolejnosci alfabetycznej)

AIDS - zespot nabytego niedoboru odpornosci (ang. acquired immunodeficiency syndrome)
ALT - aminotransferaza alaninowa (ang. alanine transaminase)

AST - aminotransferaza asparaginianowa (ang. aspartate transaminase)

COVID-19 - choroba koronawirusowa 2019 (Coronavirus Disease 2019)

HIV - ludzki wirus niedoboru odpornos$ci (ang. hAuman immunodeficiency virus)

NIZP PZH-PIB - Narodowy Instytut Zdrowia Publicznego PZH — Panstwowy Instytut
Badawczy (ang. National Institute of Public Heath NIH — National Research Institute)
PSO - Program Szczepien Ochronnych

RHS - zesp6t Ramsaya Hunta (ang. Ramsay Hunt Syndrome)

RSV - syncytialny wirus oddechowy (ang. respiratory syncytial virus)

SARS-CoV-2 - koronawirus ci¢zkiego ostrego zespotu oddechowego 2 (ang. severe acute
respiratory syndrome coronavirus 2

8. aureus - gronkowiec ztocisty (tac. Staphylococcus aureus)

S. pyogenes - paciorkowiec beta-hemolizujacy grupy A (lac. Streptococcus pyogenes)
ULN - gorna granica normy (ang. upper limit of normal)

USA - Stany Zjednoczone Ameryki (ang. The United States of America)

UVYV - powszechne szczepienie przeciwko ospie wietrznej (ang. universal varicella
vaccination)

VZV - wirus ospy wietrznej 1 polpasca (ang. varicella zoster virus)


https://pl.wikipedia.org/wiki/J%C4%99zyk_angielski
https://pl.wikipedia.org/wiki/J%C4%99zyk_angielski

Streszczenie w jezyku polskim

Wstep

Wirus ospy wietrznej i poipasca (Varicella Zoster Virus, VZV) jest powszechnie wystepujacym
wirusem, a wywolywane przez niego choroby, takie jak ospa wietrzna 1 potpasiec opisywane
byly od czasow starozytnych. W latach 70-tych XX w. opracowano pierwszg szczepionke
przeciwko ospie wietrznej, ktora na przetomie XX/XXI wieku zostala wprowadzona do
obowigzkowego kalendarza szczepien w wielu krajach $wiata. Obecnie w Polsce szczepienie
przeciwko ospie wietrznej nalezy do szczepien zalecanych (odptatnych) wg Programu
Szczepien Ochronnych (PSO) (1). Jedynie dla pacjentow z grup ryzyka (np. dzieci z
niedoborami odpornosci i ich rodzenstwa oraz przebywajacych w zakladach opiekunczych,
domach dziecka etc.) jest to szczepienie obowigzkowe (bezptatne). Szacuje si¢, ze rokrocznie
na osp¢ wietrzng w Polsce zapada okoto 170 000 — 180 000 osob, gtownie dzieci (2,3). Z uwagi
na dlugi okres zakazno$ci, cig¢zko$¢ potencjalnych powiklan oraz absencje pracownicze
opiekunéw, choroba ta generuje duze obcigzenie finansowe dla systemu opieki zdrowotnej i
ubezpieczen spotecznych w Polsce. Przebycie ospy wietrznej w mtodszym wieku stanowi jeden
z najwazniejszych czynnikow ryzyka wczesniejszego wystapienia polpasca. Potpasiec, cho¢
jest stosunkowo rzadka choroba u dzieci, stwarza wiele trudnosci diagnostyczno-

terapeutycznych 1 czgsto powoduje koniecznos¢ hospitalizacji.

Cele rozprawy doktorskiej

1. Ocena aktualnej sytuacji epidemiologicznej ospy wietrznej u dzieci w poréwnaniu z
okresem przed pandemig COVID-19 (Publikacja nr 1).

2. Analiza przebiegu klinicznego i powiklan pierwotnego zakazenia VZV u dzieci, w tym
porownanie sytuacji z okresu przed pandemiag COVID-19 i w okresie popandemicznym
(Publikacjanr 1, 2).

3. Analiza epidemiologii, czynnikdéw ryzyka, przebiegu klinicznego oraz powiklan potpasca u
dzieci (Publikacja nr 3).

4. Zdefiniowanie trudno$ci w rozpoznawaniu 1 leczeniu powiklan poédipasca u dzieci

(Publikacja nr 3, 4, 5).



Material i metody

W sktad rozprawy doktorskiej wchodzi cykl 5 publikacji, sktadajacy si¢ z:

1.

Pracy oryginalnej (retrospektywnego badania kohortowego) na grupie dzieci
hospitalizowanych w Klinice Chorob Zakaznych Wieku Dziecigcego Warszawskiego
Uniwersytetu Medycznego/ Oddziale Zakaznym Pediatrycznym Wojewodzkiego
Szpitala Zakaznego w Warszawie w latach 2019 i 2022, poréwnujacej sytuacje
epidemiologiczng oraz przebieg kliniczny ospy wietrznej u dzieci w okresie przed
pandemig COVID-19 i po zniesieniu obostrzen pandemicznych. (Publikacja nr 1)
Pracy oryginalnej (retrospektywnego badania kohortowego) na grupie dzieci
hospitalizowanych w Klinice Chorob Zakaznych Wieku Dzieciecego Warszawskiego
Uniwersytetu Medycznego/ Oddziale Zakaznym Pediatrycznym Wojewddzkiego
Szpitala Zakaznego w Warszawie oceniajace] czgstos¢ 1 przebieg kliniczny zapalenia
watroby u dzieci w trakcie pierwotnej infekcji VZV. (Publikacja nr 2)

Pracy pogladowej na temat epidemiologii, czynnikow ryzyka, przebiegu klinicznego
oraz powiklan potpasca u dzieci (Publikacja nr 3)

Listu do redakcji opisujacego przypadek kliniczny zapalenia opon modzgowo-
rdzeniowych w przebiegu potpasca u immunokompetentnego chtopca (Publikacja nr 4)
Opisu serii przypadkow klinicznych pélpasca przebiegajacego z porazeniem nerwu
twarzowego u immunokompetentnych dzieci wraz z omowieniem czynnikdéw ryzyka,

przebiegu klinicznego oraz metod leczenia (Publikacja nr 5)

Wyniki

W Publikacji nr 1 analizowano grupe 221 dzieci i wykazano antycypowany wzrost liczby

pacjentoOw hospitalizowanych z powodu ospy wietrznej (59 dzieci w 2019 vs. 162 dzieci w

2022), wraz z istotnym wzrostem mediany wieku (3 lata vs. 4 lata, p=0,02). Stwierdzono takze

nietypowy rozktad zachorowan w ciggu roku ze wzrostem zapadalnos$ci w miesigcach letnich i

jesiennych (13 pacjentow w 2019 vs. 75 pacjentow w 2022, p=0,0011). Wsrod

hospitalizowanych pacjentow 98-99% nie otrzymato ani jednej dawki szczepionki przeciwko

ospie wietrznej. Kontakty domowe oraz zwigzane z uczeszczaniem do placowek opiekunczych

1 szkolnych odpowiadaty za 68-71% zrodet choroby. W 2022 roku zaobserwowano ci¢zszy

przebieg kliniczny ospy wietrznej z gorszym stanem ogolnym przy przyjeciu, dtuzszym czasem
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trwania goraczki (4 dni vs. 2 dni, p <0.0001) i dluzsza hospitalizacja (5 vs. 4 dni, p=0,01).
Najczgséciej obserwowanym powiktaniem i powodem przyjecia bylo nadkazenie bakteryjne
wykwitow skornych, ktore nie tylko wystepowato czesciej w 2022 roku (77,8% vs. 50,8%, p =
0,0001), ale miato tez cigzszy przebieg pod postacig zapalen tkanki podskornej (w 2019
wystepowato ono u 3,4% pacjentow, a w 2022 u 13,6%, p = 0,03). W tym okresie stwierdzono
réwniez pieciokrotnie czesciej przebieg septyczny zakazenia (p = 0,009), a co za tym idzie
istotny wzrost czestosci stosowania antybiotykéw (z 71,2% na 85,2% hospitalizowanych).
Pacjenci czeSciej wymagali tez terapii skojarzonej dwoma antybiotykami (wzrost z 3,4% do

15,4%, p=0,01).

W Publikacji nr 2 wérdd 216 badanych dzieci, u 24 dzieci stwierdzono podwyzszony poziom
aminotransferazy alaninowej (ALT), przy czym u wigkszos$ci z nich (79%) poziom ALT nie
przekraczal dwukrotno$ci normy, u 16,7% poziom byt podwyzszony nie wigcej niz trzykrotnie
1 tylko u jednego niemowlecia stwierdzono ponad 9-krotny wzrost ALT wzgledem normy dla
wieku. Mediana wieku w momencie rozpoznania byla istotnie wyzsza w grupie pacjentow z
podwyzszonym ALT: 5,5 lat vs. 3 lata w grupie z prawidlowym stezeniem ALT, p = 0,02. U
25% dzieci z podwyzszonym poziomem ALT stwierdzono wspotwystepowanie niezytu
zotadkowo-jelitowego, co byto statystycznie czgstsze w pordwnaniu z grupa z prawidtowym
stezeniem ALT ( p = 0,006) i mogto mie¢ wptyw na stezenie tej aminotransferazy niezaleznie
od infekcji VZV. Nie potwierdzono wptywu pfci, ani cigzkosci stanu klinicznego pacjenta przy
przyjeciu na poziom aminotransferaz. Sredni czas trwania goraczki i hospitalizacji byt o 1 dzien
dtuzszy w grupie dzieci z podwyzszonym ALT. Podobnie czas do przyschnigcia wykwitow byt
dhuzszy w tej grupie 1 wynosit 7,5 dnia vs 6 dni w grupie z prawidlowym poziomem ALT (p =
0,01). Pomimo cech zapalenia watroby nie stwierdzono uposledzenia funkcji watroby ocenianej

za pomocg markerow krzepniecia. U zadnego pacjenta nie rozpoznano niewydolnos$ci watroby.

W Publikacji nr 3 wykazano, ze w krajach, w ktorych wprowadzono powszechne
szczepienia przeciwko ospie wietrznej, obserwuje si¢ spadek zachorowan na pétpasca u
dzieci. Brak szczepienia przeciwko ospie wietrznej, pierwotne zakazenie VZV w wieku
ponizej roku, rasa kaukaska i azjatycka, okres nastoletni, niektore przewlekte choroby takie
jak astma, a takze najprawdopodobniej ostre infekcje przebiegajace z limfopenia, stanowia

czynniki ryzyka rozwoju potpasca w wieku dziecigcym. Najczestszg lokalizacjg potpasca u
8



dzieci sg dermatomy odcinka piersiowego, a bol towarzyszacy wykwitom skornym wystepuje
rzadziej niz u dorostych - u ok. 28% dzieci do 5 r.z 1 ok. 60% nastolatkow, a sporadycznie u
dzieci szczepionych przeciwko ospie wietrznej. Powiktania w przebiegu pdtpasca
prawdopodobnie czesciej wystepuja u dzieci immunokompetentnych. Podkreslono réwniez,
ze doktadny wywiad i badanie przedmiotowe wystarczajg by wytoni¢ pacjentow, ktorzy
wymagajg szerszej diagnostyki w kierunku niedoboréw odpornosci i nowotworoéw. W krajach
o wysokiej zapadalnos$ci na zespo6t nabytego niedoboru odpornosci

(AIDS) warto rozwazy¢ przesiewowe badanie w kierunku ludzkiego wirusa niedoboru

odpornosci (HIV) u kazdego dziecka chorujgcego na pdtpasiec.

W Publikacji nr 4 opisano przypadek dziecka z zapaleniem opon mézgowo-rdzeniowych w
przebiegu poélpasca ocznego i zwrdcono uwage na mozliwos¢ pojawienia si¢ objawow
og6lnych przed ujawnieniem si¢ wysypki potpascowej. Ponadto wskazano na mozliwosé
przeoczenia cech zapalenia opon moézgowo-rdzeniowych u immunokompetentnego dziecka z

poOtpascem ocznym.

W Publikacji nr 5 przedstawiono 2 przypadki zespotu Ramseya-Hunta (RHS) 1 podkreslono,
ze rozpoznanie powiklanego potpasca u dzieci stwarza wyzwanie diagnostyczne i opdznia
wprowadzenie wlasciwego leczenia. Wskazano na mozliwo$¢ wystapienia podlpasca bez
wysypki pecherzykowej. Zwrdcono rowniez uwage na rokowanie, ktdre rozni si¢ w zaleznosci
od stopnia porazenia nerwu twarzowego 1 na rolg skali House’a-Brackmanna nie tylko jako
narzedzia opisowego, ale rbwniez prognostycznego, co znalazto odzwierciedlenie w opisanej
serii przypadkow. W pracy tej podkreslono tez, ze w RHS udowodnione dzialanie terapeutyczne
ma leczenie przeciwwirusowe oraz sterydoterapia, podczas gdy dla innych interwencji takich
jak fizjoterapia, laseroterapia, masaze etc. brakuje silnych danych wskazujacych na ich

skutecznos$¢ kliniczng.



1.

Whioski

W okresie po pandemii COVID-19 i zwigzanych z nig obostrzeniach obserwowano wzrost
zachorowan na osp¢ wietrzng u starszych dzieci. Jest mozliwe, ze wspomniane obostrzenia
oraz imigracja ludno$ci w zwigzku z agresja Rosji na Ukraing wplynely na niestandardowy
dla ospy wietrznej rozktad zachorowan ze wzrostem zapadalnosci w miesigcach letnich i
jesiennych. Badanie potwierdzito praktycznie zerowa wyszczepialno$¢ przeciwko ospie
wietrzne] wsrdd hospitalizowanych dzieci, a za wigksza czg$¢ zachorowan (ok. 70%)
odpowiadaty kontakty domowe oraz zwigzane z placowkami opiekunczo-wychowawczymi

1 szkolnymi.

W okresie po zniesieniu obostrzen zwigzanych z COVID-19 obserwowano ci¢zszy przebieg
kliniczny ospy wietrznej: gorszy stan ogdlny, dluzszy czas trwania goraczki 1 hospitalizacji,
czestszy przebieg septyczny, czgstsza konieczno$¢ stosowania terapii skojarzonej kilkoma
antybiotykami. Nadkazenia bakteryjne skory pozostaja najczestszym rodzajem powiktan
ospy wietrznej, cho¢ w 2022 roku obserwowano wzrost czestosci ich wystepowania. U
czesci immunokompetentnych dzieci obserwuje si¢ wzrost stezenia aminotransferazy

alaninowej, ale nie stwierdzano upo$ledzenia wydolno$ci watroby u tych pacjentow.

Potpasiec u dzieci wystepuje z czestoscig 1,6 - 2,2 na 1000 osobolat. Czynnikami ryzyka sa
brak szczepienia przeciwko ospie wietrznej, przechorowanie pierwotnej infekcji VZV w
wieku ponizej roku, rasa kaukaska i1 azjatycka, okres nastoletni, niektore przewlekte
choroby takie jak astma, a takze najprawdopodobniej ostre infekcje przebiegajace z
limfopenig. Najczestszg lokalizacja potpasca u dzieci jest odcinek piersiowy, a bdl
towarzyszy wykwitom skornym rzadziej niz u dorostych. Najczestszym powiklaniem jest

nadkazenie bakteryjne wykwitow.

W zwiazku ze stosunkowo rzadkim wystepowaniem potpasca u dzieci, rozpoznanie postaci
powiktanych stwarza trudno$ci diagnostyczne, co wiaze si¢ z opdznieniem rozpoznania i -

co za tym idzie - opdznionym wigczeniem adekwatnego leczenia przyczynowego. Z drugiej
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strony, rozpoznanie to cze¢sto budzi niepokdj prowadzac czesto do nadmiarowych,

niepotrzebnych badan diagnostycznych.
Whiosek ogdlny wynikajacy z przeprowadzonego cyklu badan:

W Polsce, w zwigzku z brakiem obowigzkowych szczepien przeciwko ospie wietrznej,
choroby wywotywane przez VZV wciaz stanowig istotny problem kliniczny. Na obraz ospy
wietrznej istotnie wplynela pandemia COVID-19, prowadzac do ci¢zszego przebiegu
klinicznego choroby oraz zwigkszenia czgstosci i cigzkosci powiktan, mozliwych takze w
przypadku reaktywacji zakazenia. Nalezy tym samym wspiera¢ dziatania majace na celu

wprowadzenie rutynowych szczepien przeciwko zakazeniom VZV dla wszystkich dzieci.

11



Streszczenie w jezyku angielskim

Title: Analysis of risk factors, clinical course and complications of diseases caused by

varicella zoster virus in children with regard to the COVID-19 pandemic.

Introduction

The varicella-zoster virus (VZV) is a widespread virus that is a causative agent of chickenpox
and shingles, diseases that have been described since ancient times. In the 1970s, the first
vaccine against chickenpox was developed. It was introduced into many countries'
immunisation schedules at the turn of the 20th and 21st centuries. Currently, the vaccination
against chickenpox in Poland is only recommended (self-paid) (1). It is compulsory (free of
charge) only in high-risk groups, e.g. children with immunodeficiencies and their siblings,
children staying in care institutions, orphanages, etc. It is estimated that about 170,000 —
180,000 people, mainly children, get chickenpox in Poland every year (2, 3). Due to the long
infectiveness period, the severity of potential complications, and the absence of caregivers from
work, this disease represents a high financial burden for Poland's health care and social security
systems. In addition, a history of chickenpox at a young age is one of the most important risk
factors for an earlier onset of shingles. Although shingles is a relatively rare disease in children,

it poses many diagnostic and therapeutic difficulties and often requires hospitalization.

Aims of the doctoral dissertation

1. Assessment of the current epidemiological situation of varicella in children in Poland

(Publication No. 1)
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2. Description of the clinical course and complications of primary VZV infection in children,

including a comparison of the situation before and after the COVID-19 pandemic

(Publication No. 1, 2)

3. Analysis of the epidemiology, risk factors, clinical course and complications of herpes

zoster in children (Publication No. 3)

4. Define difficulties in the diagnosis and treatment of shingles complications in children

(Publication No. 3, 4, 5)

Material and methods

The dissertation consists of a series of 5 publications. These are as follows:

1.

An original study (a retrospective cohort study) on children hospitalized in the
Department of Children’s Infectious Diseases, Medical University of Warsaw/ the
Pediatric Infectious Diseases Department of the Regional Hospital of Infectious
Diseases in Warsaw in 2019 and 2022. The study compared the epidemiological status
and the clinical course of varicella in children in the period before the COVID-19
pandemic and after the lifting of the pandemic restrictions. (Publication No. 1).

An original study (a retrospective cohort study) on children hospitalized in the
Department of Children’s Infectious Diseases, Medical University of Warsaw/ the
Pediatric Infectious Diseases Department of the Regional Hospital of Infectious
Diseases in Warsaw. The study compared the incidence and clinical course of hepatitis
in children with primary VZV infection. (Publication No. 2).

Review paper on epidemiology, risk factors, clinical course and complications of herpes
zoster in children. (Publication No. 3).

Letter to the editor describing a clinical case of zoster meningitis in an
immunocompetent boy. (Publication No. 4).

Case report series of herpes zoster complicated by facial nerve palsy in
immunocompetent children, including discussion on risk factors, clinical course and

treatment (Publication No. 5).
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Results

In Publication No. 1, a group of 221 children was analyzed and an anticipated increase in the
number of children hospitalized due to varicella (59 children in 2019 vs. 162 children in 2022)
along with an increase in median age (3 years vs. 4 years, p = 0.02) was shown. An atypical
monthly distribution of cases throughout the year was observed with an increase in incidence
in the summer and autumn months (13 patients in 2019 vs. 75 patients in 2022, p=0.0011).
Among hospitalized patients, 98-99% had not received a single dose of varicella vaccine.
Contacts at home and related to nursery and school attendance accounted for 68-71% of disease
sources. In 2022, a more severe clinical course of chickenpox was observed with the worse
general condition on admission, longer duration of fever (2 days vs. 4 days, p <0.0001) and
longer hospitalization (4 vs. 5 days, p=0.01). The most frequently observed complication was
bacterial superinfection of skin lesions, which not only occurred more frequently in 2022
(50.8% vs. 77.8%, p=0.0001), but also had a more severe course in the form of cellulitis (which
occurred in 3.4% of patients in 2019 and in 13.6% in 2022, p = 0.03). During this period, the
incidence of sepsis was five times higher (p = 0.009), and there was a significant increase in the
use of antibiotics (from 71.2% to 85.2% of hospitalized patients). Patients were also more likely

to require combined therapy with two antibiotics (increase from 3.4% to 15.4%, p=0.01).

In Publication No. 2, 24 out of 216 analyzed children had an elevated level of alanine
aminotransferase (ALT). In 79% of patients, ALT levels were less than twice of the upper limit
of normal (ULN), in 16,7% of patients, ALT levels were elevated 2 to 3 times above the ULN,
and in only one infant was ALT observed to be 9.4 times higher than the ULN according to age.
The median age at the time of the diagnosis was significantly higher in the group of patients
with elevated ALT: 5.5 years vs. 3 years in the group with normal ALT values (p = 0.02).
Gastroenteritis was diagnosed in 25% of the children with elevated ALT levels, which was
statistically more frequent than in the group with normal ALT levels (p = 0.006) and may have
influenced the level of this aminotransferase independently of VZV infection. No gender
influence on the ALT levels was found. The severity of the patient's clinical condition on
admission did not influence transaminase levels. The median duration of fever and
hospitalisation was 1 day longer in the group with elevated ALT. Similarly, varicella skin lesions

lasted longer in this group, 7.5 days versus 6 days in the group with normal ALT levels (p =
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0.01). Despite the features of hepatitis, no effect on liver function as assessed by coagulation

markers was observed. None of the patients developed liver failure.

Publication No. 3 demonstrated that in countries where universal vaccination against
chickenpox has been introduced, a decrease in the incidence of shingles in children was
observed. Risk factors for developing shingles in childhood include a lack of vaccination
against chickenpox, a primary VZV infection at the age of less than a year, Caucasian and Asian
origins, adolescence, some chronic diseases such as asthma, and probably acute infections with
lymphopenia. The most common locations of shingles in children are thoracic dermatomes.
Pain is observed less often in children compared to adults (in about 28% of children up to 5
years of age and about 60% of adolescents, occasionally in children vaccinated against
chickenpox). Shingles complications might be more common in immunocompetent children.
We also indicated that a thorough medical history and physical examination are sufficient to
identify patients who require broader diagnostics, e.g. for immunodeficiency and cancer. In
countries with a high incidence of AIDS, HIV screening for every child presenting with shingles

1s recommended.

In Publication No. 4, a case of VZV meningitis in a child with ocular zoster was described.
This paper highlights the potential for the appearance of general symptoms prior to the herpes
zoster rash. Furthermore, we underlined the fact that features of meningitis may be overlooked

in an immunocompetent child with ocular herpes zoster.

In Publication No. 5, two cases of Ramsay-Hunt syndrome (RHS) in children were described.
This paper underlines that rare presentations of shingles in children pose significant diagnostic
challenges, often resulting in delayed treatment initiation. We also underscored the possibility
of shingles without a vesicular rash. In addition, attention was paid to the prognosis, which
varies depending on the degree of facial nerve palsy. The role of the House-Brackmann scale
as not only a descriptive but also a prognostic tool was analysed. It was stressed that in RHS,
antiviral treatment and steroid therapy have a proven therapeutic effect. In contrast, other
interventions such as physiotherapy, laser therapy, massage, etc., lack strong, substantial

clinical evidence to support their use.
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Conclusions

In the period after the COVID-19 pandemic and the associated restrictions, an increase
in varicella cases in older children was observed. The aforementioned restrictions and
immigration due to the Russian aggression on Ukraine may have affected the non-
standard distribution of varicella cases throughout the year, with an increase in the
incidence during the summer and fall months. The study confirmed that the vaccination
rate against chickenpox among hospitalized children was almost zero. Most cases of

chickenpox (about 70%) were caused by contacts at home, in nurseries and schools.

In the period after the lifting of the COVID-19 restrictions, a more severe clinical course
of chickenpox was observed with a worse general condition on admission, longer
duration of fever and hospitalization, and more frequent septic course of the disease
requiring treatment with multiple antibiotics. Bacterial superinfections of the skin
remain the most common type of complication, although an increase in their incidence
was observed in 2022. Elevated ALT was observed in some immunocompetent children,

but no impairment of liver function was found in these patients.

The incidence of shingles in children is 1.6-2.2 per 1000 person-years. Risk factors for
developing shingles in childhood include lack of varicella vaccination, primary VZV
infection before the age of one year, Caucasian and Asian origins, adolescence, some
chronic diseases such as asthma, and probably acute infections with lymphopenia. The
most common localization of shingles in children includes the thoracic dermatomes.
Pain associated with the rash is less common in children than in adults. The most

common complication is bacterial superinfection of the lesions.

Due to the relatively rare occurrence of shingles in children, the diagnosis of rare
presentations is difficult and associated with a delay in diagnosis and thus in the
initiation of adequate causative treatment. In addition, it also often leads to excessive

and unnecessary diagnostic testing.

16



5. General conclusion resulting from the conducted research:
In Poland, due to the lack of obligatory vaccination against varicella, diseases caused
by VZV still pose a significant clinical problem. The COVID-19 pandemic has
significantly affected the course of varicella, leading to a more severe clinical course of
the disease and an increase in the frequency and severity of its complications, including
the reactivation of the infection. Efforts to introduce routine vaccination against VZV

infection for all children should therefore be supported.
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Wstep uzasadniajacy potgczenie wskazanych publikacji w jeden cykl,
jak 1 komentujacy osiggniecie naukowe kandydata na tle

dotychczasowego stanu wiedzy

Ospa wietrzna jest jedna z najbardziej charakterystycznych chorob zakaznych wieku
dziecigcego. Czgsto nie sprawiajac trudnosci diagnostycznych, bywa leczona samodzielnie
przez rodzicow, nierzadko po konsultacjach z rodzing, znajomymi, a co za tym idzie, nie zawsze
zgodnie z najnowszymi wytycznymi i wynikami badan naukowych. Ponadto w spoteczenstwie
polskim panuje powszechne przekonanie o tym, ze ospa wietrzna jest tagodng chorobg wieku
dziecigcego, co nie sklania rodzicow do zaszczepienia przeciwko niej swoich dzieci.
Szczepionka przeciwko ospie wietrznej jest skuteczna (nawet 85% skuteczno$ci w
zapobieganiu zachorowaniu i ponad 95% skutecznosci w ochronie przed cigzkim przebiegiem)
oraz bezpieczna (4). Pierwszym krajem, w ktérym wprowadzono program powszechnych
szczepien przeciwko ospie wietrznej w 1995 r. byly Stany Zjednoczone Ameryki (USA). Przez
25 lat trwania tego programu stwierdzono spadek liczby hospitalizacji z powodu ospy wietrznej
0 94%, a liczby zgondw o 97% (dane dotycza oséb ponizej 50 r.z.) (5). Poczatkowo w USA
wprowadzono jednodawkowy schemat szczepien, ale z uwagi na wciaz pojawiajace si¢ ogniska
zachorowan na osp¢ wietrzng, po 11 latach wdrozono schemat dwudawkowy, ktorego
skuteczno$¢ oceniono na 98% (6). W badaniach nie stwierdzono przesunigcia wieku
zapadalnoS$ci na ospe wietrzng do okresu dorostosci, co byto jedng z gléwnych obaw podczas
wdrazania powszechnych szczepien. Wykazano, ze wyszczepienie populacji dzieci 1 mtodziezy
przeciwko ospie wietrznej stanowi wrecz czynnik ochronny dla populacji dorostych (5).
Szacuje sig, ze przez 25 lat trwania programu w USA zysk spoleczny netto wyniost okoto 23,4
biliony dolarow (7). W Europie pierwszym krajem, w ktéorym w 2003 roku wprowadzono
pilotazowo powszechne szczepienie przeciwko ospie wietrznej (universal varicella vaccination,
UVYV), byly Wlochy. Przewidywano, ze na 1 euro zainwestowane w szczepienia, system
ubezpieczen zdrowotnych zaoszczegdzi 1,2 euro, a zysk spoleczny wyniesie 3,5 euro (8). We
wtloskiej analizie z rejonu Apulii 1 Sycylii po wprowadzeniu dwudawkowego schematu
szczepienia przeciwko ospie wietrznej stwierdzono spadek kosztow hospitalizacji z powodu tej

choroby o 83-86% (9).
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Szacuje si¢, ze w Polsce rokrocznie na ospg wietrzng zapada okoto 170 000 — 180 000 osob,
glownie dzieci (2)(3). Z uwagi na dtugi okres zakaznosci, cigzko$¢ potencjalnych powiktan
oraz absencje pracownicze opiekundéw, choroba ta generuje duze obcigzenie finansowe dla
systemu opieki zdrowotnej 1 ubezpieczen spotecznych w Polsce, pochtaniajgc okoto 22,8 min
euro rocznie (10). Obecnie w Polsce szczepienie przeciwko ospie wietrznej nalezy do szczepien
zalecanych (odptatnych) wg Programu Szczepien Ochronnych (PSO) (1). Jedynie dla
pacjentdow z grup ryzyka jest to szczepienie obowigzkowe (bezplatne). Zgodnie z PSO
obowigzkowym szczepieniom przeciw ospie wietrzej podlegaja:
1) dzieci i mlodziez do ukonczenia 19. roku zycia, ktore nie chorowaty na ospg wietrzng:
a) z upo$ledzeniem odpornosci wrodzonym lub nabytym o wysokim ryzyku
cigzkiego przebiegu choroby,
b) przed planowanym leczeniem immunosupresyjnym lub chemioterapia;
2) dzieci i mtodziez do ukonczenia 19. roku zycia, ktore nie chorowaty na osp¢ wietrzna,
z otoczenia 0sob okreslonych w pkt 1
3) dzieci i mtodziez do ukonczenia 19. roku zycia, ktére nie chorowaly na ospe wietrzna,
przebywajace, albo zakwalifikowane do pobytu w:
a) zakladach pielggnacyjno-opiekunczych,
b) zaktadach opiekunczo-leczniczych,
c) rodzinnych domach dziecka,
d) domach dla matek z matoletnimi dzie¢mi i1 kobiet w ciazy,
e) domach pomocy spotecznej,
f) placéwkach opiekunczo-wychowawczych,
g) regionalnych placoéwkach opiekunczo terapeutycznych,

h) interwencyjnych o$rodkach preadopcyjnych ztobkach lub klubach dziecigcych.

Koszt dwdch dawek szczepionki w Polsce wynosi ok. 500 zt (stan na rok 2025). Przy $redniej
rocznej liczbie urodzen w Polsce ok. 250 000, roczny wydatek na zakup szczepionek
kosztowalby budzet panstwa ok. 125 mln rocznie. Koadministracja tej szczepionki podczas
innych wizyt szczepiennych (np. w 13-15 1 16-18 miesigcu Zycia) nie generowataby
dodatkowych kosztéw zwigzanych z obsluga szczepienia i potencjalng absencja pracownicza
opiekunow. Do kosztoéw nalezatoby doliczy¢ wyszczepienie populacji urodzonej w latach

wczesniejszych, ale idac za obserwacjami z krajow, ktére wprowadzity UVV, nadal odbedzie
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si¢ to z zyskiem spoteczno-ekonomicznym. Warto podkresli¢, ze wprowadzenie powszechnego
szczepienia przeciwko ospie wietrznej zgodnie z rekomendacjami WHO powinno mieé
miejsce, gdy mozliwe jest utrzymanie wyszczepialnosci na poziomie >80% populacji (11). W
obliczu rosnacej liczby uchylen od szczepien obowigzkowych w Polsce (z 40,3 tys. uchylen w
2018 r. do ponad 87 tys. w 2024 r.) moze by¢ to w nadchodzacych latach istotng przeszkoda we
wprowadzeniu UVV (12). Majac na uwadze nie tylko zmniejszenie zapadalnosci i §miertelno$ci
na osp¢ wietrzna, ale tez zapobieganie wystepowaniu ognisk epidemicznych i kragzeniu wirusa
w srodowisku rekomenduje si¢ stosowanie dwudawkowego schematu szczepienia (11)(13).

Poza brakiem UVYV, istotny wplyw na sytuacje epidemiologiczno-kliniczng ospy

wietrznej w naszym kraju miata w ostatnich latach pandemia COVID-19. Zgodnie z
rozporzadzeniem Ministra Zdrowia stan epidemii COVID-19 obowigzywat od 20.03.2020 do
15.05.2022 r. Od marca 2020 przez kolejne tygodnie wprowadzano obostrzenia, ktore
ostatecznie ograniczyly jakiekolwiek kontakty pomiedzy dzie¢mi, w tym rowniez w
przestrzeniach otwartych jak parki czy place zabaw. Okresowo obostrzenia czgSciowo
znoszono, ale ostatecznie, nauka zdalna dla dzieci zakonczyla si¢ w Polsce w czerwcu
2021 roku. Od pazdziernika 2021 zajgcia w szkotach prowadzone byly stacjonarnie, ale z
obowigzkiem zakrywania ust i nosa maseczka.
Zastosowane S$rodki zapobiegania transmisji SARS-CoV-2 spowodowaty znaczny spadek
zapadalno$ci na ospg wietrzng. W 2020 roku stwierdzono 71 567 przypadkow, a w 2021
odnotowano 57,674 przypadki tej choroby (14)(15). Od roku 2022 obserwowano ponowny
wzrost zapadalno$ci na osp¢ wietrzng z 171 708 przypadkami, co stanowitlo poziom
porownywalny z okresem przed pandemig COVID-19 (2). Cho¢ PSO obejmuje bezptatnym
szczepieniem dzieci z grupy ryzyka, to wlasnie wyjsciowo zdrowe, immunokompetentne dzieci
dominujg wsrod hospitalizowanych z powodu ospy wietrznej 1 jej powiktan (16)(17).

W tym kontekscie istotne wydawalo si¢ przeprowadzenie analizy aktualnej sytuacji
epidemiologicznej ospy wietrzne] w perspektywie pandemii COVID-19 i ewentualnego
wplywu tej pandemii na przebieg 1 leczenie pierwotnego zakazenia VZV. Z drugiej strony,
wicksza zapadalno$¢ na ospe wietrzng przektada si¢ na wyzsza zapadalno$¢ na potpasca. W
badaniach stwierdzono, ze zapadalno$¢ na potpasca wsrod populacji nieszczepionej przeciwko
ospie wietrznej jest dwu-trzykrotnie wyzsza w porownaniu do pacjentdéw szczepionych
(18)(19)(20). Z uwagi na to, ze polpasiec jest rzadziej spotykany u dzieci niz u dorostych,

czgsto stanowi wyzwanie diagnostyczno-terapeutyczne, prowadzac do niepotrzebnie
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rozszerzanej diagnostyki, opdznien we wdrozeniu leczenia, a co za tym idzie, latwiejszego
rozwoju powiktan. Obecnie nie istnieje szczepionka przeciwko poélpascowi do stosowania u
dzieci, a najlepsza metoda profilaktyki jest zapobieganie zakazeniom VZV, w szczegolnos$ci w
pierwszym roku zycia. Z uwagi na rejestracj¢ szczepionki przeciwko ospie wietrznej od 9 m.z,
aby osiggng¢ zmniejszenie zapadalnosci na potpasiec konieczne bytoby wprowadzenie UV'V.
Cykl publikacji otwiera retrospektywna praca oryginalna (Pietrzak M, Pokorska-
Spiewak M. Impact of COVID-19 Pandemic on the Clinical Course and Complications of
Varicella—A Retrospective Cohort Study. Pediatr. Rep. 2024,16:451-460) dotyczaca
sytuacji epidemiologicznej, przebiegu klinicznego i powiktan ospy wietrznej u dzieci z
poréwnaniem okresu przed i po pandemii COVID-19. Uzupehnienie tej tematyki stanowi druga
praca oryginalna (Pietrzak M, Pokorska-Spiewak M. Varicella-zoster virus hepatitis — a
rare complication of primary infection in immunocompetent children? Clinical and
Experimental Hepatology. 2024;10(3):170-175.) dotyczaca oceny czynnikow ryzyka i
czestosci zaburzen funkcji watroby w przebiegu ospy wietrznej. Kolejna prace stanowi praca
pogladowa (Pietrzak M, Pokorska-Spiewak M. Shingles in Children. Pediatr Infect Dis J.
2024;43(8):e275-e277). omawiajaca najnowsza wiedze dotyczaca potpasca u dzieci i tworzaca
bazg dla dwoch kolejnych prac bedacych analiza przypadkéw: dwojki dzieci z zespolem
Ramseya-Hunta (Pietrzak M, Spiewak-Pokorska M, Pluta M, Marczynska M. Facial nerve
palsy in the course of herpes zoster infection — challenges in the treatment and prognosis.
Pediatria Polska - Polish Journal of Paediatrics. 2021;96(4):275-280.) oraz chtopca z
zapaleniem opon moézgowo-rdzeniowych w przebiegu potpasca ocznego (Pietrzak M, Pluta
M, Pokorska-Spiewak M, Marczynska M. Meningitis in the Course of Herpes Zoster
Ophthalmicus in an Immunocompetent Boy. Pediatr Infect Dis J. 2023;42(9):e361-¢362).
Uzupehienie powyzszego cyklu badan dotyczacych tematu zakazeh VZV u dzieci
stanowi retrospektywne ogolnopolskie badanie migdzyosrodkowe na temat powiktan
bakteryjnych w przebiegu ospy wietrznej u dzieci (Pokorska-Spiewak, M., Szenborn, L.,
Pietrzak, M. ef al. Treatment outcomes and their predictors in children hospitalized with
varicella complicated by bacterial superinfections after pandemic of COVID-19 — a
retrospective multicenter analysis of real-life data in Poland. Eur J Clin Microbiol Infect
Dis 43, 2293-2300 (2024)). M9j udziat w powyzsze] pracy polegal na przygotowaniu i1
zbieraniu danych, naniesieniu uwag i poprawie pierwotnej wersji manuskryptu oraz akceptacji

ostatecznej wersji pracy.
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Zatozenia i cele pracy

Cele naukowe przedstawionego cyklu publikacji byty nastepujace:

1. Ocena aktualnej sytuacji epidemiologicznej ospy wietrznej u dzieci (Publikacja nr 1).

2. Analiza przebiegu klinicznego 1 powiktan pierwotnego zakazenia VZV u dzieci, w tym
poréwnanie sytuacji z okresu przed pandemig COVID-19 i w okresie popandemicznym
(Publikacjanr 1, 2).

3. Analiza epidemiologii, czynnikéw ryzyka, przebiegu klinicznego oraz powiklan
potpasca u dzieci (Publikacja nr 3).

4. Zdefiniowanie trudnosci w rozpoznawaniu i leczeniu powiktan podlpasca u dzieci

(Publikacja nr 3, 4, 5).
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Publikacja nr 1: Impact of COVID-19 Pandemic on the Clinical Course and
Complications of Varicella—A Retrospective Cohort Study.
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Abstract: In this study, we aimed to characterize a cohort of children hospitalized due to varicella
before and after the outbreak of the COVID-19 pandemic. Medical charts of all children hospitalized
in the Regional Hospital of Infectious Diseases in Warsaw due to varicella in the years 2019 and 2022
were retrospectively analyzed and compared. In total, 221 children were included in the analysis;
59 of them were hospitalized in 2019, whereas 162 were hospitalized in 2022. Children hospitalized
in 2022 were older than those reported in 2019 (median 4.0 vs. 3.0 years, p = 0.02). None of the
hospitalized children received complete varicella vaccination. The most common complication in
both years was bacterial superinfection of skin lesions, found in 156/221 (70.6%) of patients. This
complication rate was higher in 2022 (50.8% in 2019 vs. 77.8% in 2022, p = 0.0001), OR = 3.38, 95% CI:
1.80-6.35. Morcover, skin infections in 2022 mote often manifested with cellulitis (in 2022 13.6% vs.
3.4% in 2019, p = 0.03), OR = 4.40, 95% CI: 1.00-19.33. Sepsis as a complication of varicella was almost
five-fold more prevalent in 2022 than in 2019 (p = 0.009), OR = 5.70, 95% CI: 1.31-24.77. Antibiotic use
increased between 2019 and 2022 (71.2% vs. 85.2%, p = 0.01). Furthermore, patients were treated more
frequently with the combination of two different antibiotics simultaneously (only 3.4% of patients in
2019 compared to 15.4% in 2022, p = 0.01). Primary infections with varicella zoster virus in 2022 led
to a more severe course of the disease.

Keywords: varicella; chickenpox; COVID-19; migration; refugees; immunity gap

1. Introduction

Varicella-zoster virus (VZV) spreads through the airborne route and is highly conta-
gious; around 90% of susceptible people exposed in household settings will develop the
infection. The primary infection manifests as varicella and in susceptible (unvaccinated)
populations, infection usually occurs in early childhood, with an annual rate of around
birth cohort [1]. Despite a usually mild course in immunocompetent children, varicella
presents a crucial risk to immunocompromised people and pregnant women. For this
reason, the implementation of the varicella vaccine in 1995 was a major breakthrough.
The use of varicella vaccine for over 20 years has proven its efficacy and safety. Countries
that implemented it into universal immunization programs have observed lower rates of
complications, hospitalizations, and deaths. It has also been proven to be cost-cffective [2].

Although some European countries implemented mandatory national vaccination
against varicella, in many others, varicella vaccination remains recommended for specific
risk groups and therefore the vaccine coverage remains low [3,4]. In Poland, varicella
immunization is recommended and obligatory only for children from risk groups (with
immunodeficiencies, before immunosuppressive treatment and chemotherapy, children
institutionalized in orphanages and nursing and care facilities, etc.) [5]. Due to the control
measures and population containment implemented during the epidemic of coronavirus
discase 2019 (COVID-19), a greater number of varicella-susceptible children were to be
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expected in 2022. Those children would also be older, placing more of them in the age-
related risk group for more severe varicella (usually children older than 12 years old are
considered as higher risk) [6]. Moreover, we presumed that more children were at risk of
acquiring two different infectious diseases due to the observed immunity gap, thus risking
a graver progression of the illness [7,8].

The aim of this study was to characterize the epidemiology, clinical course, and
complications of varicella in the cohort of hospitalized children before the onset of COVID-
19 and after almost two years of lockdown due to the pandemic. In addition, in 2022,
Poland experienced a huge migration wave from Ukraine after the start of the Russian
Invasion of Ukraine in February 2022. We compared the changes in demographics, duration
of symptoms, complications, and treatment of patients hospitalized in 2019 and 2022.

2. Materials and Methods

Medical charts of all children hospitalized in the Regional Hospital of Infectious
Diseases in Warsaw, Poland, due to varicella in the year 2019 and the year 2022 were retro-
spectively analyzed. Department of Children’s Infectious Diseases is a tertiary healthcare
department dedicated to children with contagious diseases. We have chosen the year
2019 as the representative year from the pre-pandemic period because, according to the
data from the National Institute of Health, the incidence rate was stable in the last few
years preceding the pandemic [9]. The year 2022 was the first year after the beginning
of the pandemic in which schools and nurseries in Poland were fully open with little or
no containment measures. Inclusion criteria were age 0-18 years and a final diagnosis of
varicella. Age, sex, the month of the onset of symptoms, history of varicella vaccination,
immunosuppression, comorbidities, clinical course, complications, and treatment were
analyzed in both groups. Varicella was diagnosed based on typical clinical presentation
irrespective of the confirmed contact with a person with diagnosed chickenpox. Sepsis and
other complications were diagnosed clinically or combined with the laboratory findings.
Infant was defined as a child under 1 year of age. A refugee was defined as a person who,
due to external aggression in his country of origin, fled the country. The median time of
lesions was defined as the time till the crusting of all lesions. The median time of fever
was time since onset of temperature > 38.0 degrees Celsius till normalization below this
setpoint. The median time of hospitalization was time in days spent in hospital.

Statistical analysis was performed using MedCalc Statistical Software version 22.007
(MedCalc, Ostend, Belgium, https:/ /www.medcalc.org, accessed on 20 May 2024). Contin-
uous variables were presented as the medians with interquartile ranges (IQRs) and were
compared using the Mann-Whitney U test.

Categorical variables were presented as numbers with percentages and were compared
using the x? test. A two-sided p-value of <0.05 was considered significant.

3. Results
3.1. Study Group

We included 221 patients diagnosed with varicella: 59 hospitalized in 2019 and 162 hos-
pitalized in 2022. The baseline demographic and epidemiologic characteristics of the study
group are shown in Table 1.

Children hospitalized in 2022 were older than those reported in 2019 (median 4.0 vs.
3.0 years, p = 0.02), and the proportion of infants was lower (14.8% vs. 27.1%, p = 0.03). The
proportion of male and female patients was equal. The numbers of patients diagnosed
in the subsequent months in both years are presented in Figure 1. We found a significant
difference (p = 0.0011) in the seasonal distribution (winter-spring vs. summer-fall) between
the two observed years, with unusually high prevalence in the late spring and summer
months of 2022. In 2019, 98.3% of hospitalized patients were not vaccinated against
varicella, and in 2022, 99.4% were not vaccinated, which shows no difference. None of the
hospitalized children received full (two doses) varicella vaccination. We found a significant
difference between sources of infection in 2019 and 2022 (p = 0.007), with more cases of
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unknown contact and surprisingly fewer from refugee camps in 2022. Household contact
constituted 39% of cases in 2019 and 34.6% in 2022, daycare/school contact was 32.2% and
33.3%, respectively, refugee camps 10.2% and 1.3%, and the origin remained unknown in
18.6% and 30.9%. Forty-eight out of 221 patients (21.7%) suffered from comorbidities—the
most common was acute gastroenteritis (5.4%), followed by influenza (3.6%), RSV infection
(1.8%), eczema (1.8%), and UTI (1.8%). Patients with immunosuppression constituted only
2.3% of all patients.

Prevalence of varicella
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Figure 1. Monthly distribution of varicella.
Table 1. Baseline Demographic and Epidemiologic Characteristics of the Study Group.
Total 2019 2022 p Value
n=221 n =59 n=162 (2019 vs. 2022)
Male 112 (51) 29 (49) 83 (51)
Sex, n (%) 0.78
Female 109 (49) 30 (51) 79 (49)
Medaniaes e 35(1.0;60) 30(0554) 4.0 (1.0-60) 0.02
(IQR)
Infants, n (%) 40 (18) 16 (27.1) 24(14.8) 0.03
Ukrainian refugee, 8(3.6) 0 8 (4.9) 0.08
n (%)
VAnter S 133 (60.2) 46 (78) 87 (53.7)
Month of infection, (December-May) BT
1 (%) Summer-fall ’
(i Noveriban 83 (39.8) 13 (22) 75 (46.3)
Vaccinated 2(1.2)
Cormzmgrén:ls (0d/1)s case Not vaccinated Not applicable 64 (39.5) Not applicable
’ Not qualified for vaccination 96 (59.3)
Varicella Not vaccinated 219 (99.1) 58 (98.3) 161 (99.4)
immunization, 1 dose/postexposure 2 (0.9) 1(1.7) 1(0.6) 045
) Fully vaccinated 0 0 0
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Table 1. Cont.
Total 2019 2022 p Value
n=221 n=>59 n=162 (2019 vs. 2022)
Immun‘:‘({,}’fressm' 5 (2.3) 2(3.4) 3(1.9) 049
Unknown 61 (27.6) 11 (18.6) 50 (30.9)
Source of infection, Household 79 (35.7) 23 (39) 56 (34.6) 0.007
1 (%) Daycare/Schools.py 73 (33) 19 (32.2) 54 (33.3) '
Refugee camp 8 (3.6) 6(10.2) 2(1.3)
Comorbidities, 1 (%) 48 (21.7) 14 (23.7) 34 (21) 0.66

3.2. Clinical Presentation

The clinical presentation of varicella in the analyzed period is shown in Table 2. In
2022, we observed more severe cases—more patients were admitted in a serious general
condition, fever lasted longer (4 days vs. 2, p < 0.0001), and hospitalization was prolonged
(5vs. 4 days, p = 0.01). The most common complication and cause of admission in both
years was bacterial superinfection of skin lesions, which was found in 156/221 (70.6%)
of patients, but the rate of this complication was significantly higher in 2022 (50.8% in
2019 vs. 77.8% in 2022, p = 0.0001), OR = 3.38, 95% CI: 1.80-6.35. The etiology of the skin
superinfection was more often detected in 2022 compared to 2019, OR = 9.07, 95% CL:
2.71-30.4. The most common causative agents were found to be Streptococcus pyogenes
and Staphylococcus aureus, which were detected in the cultures of skin swab samples more
often in the year 2022 (5.1% in 2019 versus 16.0% in 2022, p = 0.03 for S. pyogenes and,
respectively, 1.7% versus 16.0%, p = 0.004 for S. aureus). Scarlet fever was slightly more
common in 2022, OR = 1.11, 95% CI: 0.50-2.44. Moreover, skin infections in 2022 more
often manifested in cellulitis (in 2019 3.4% versus in 2022 13.6%, p = 0.03) with OR = 4.40,
95% CI: 1.00-19.33. In 2022, sepsis as a complication of varicella was almost five-fold
more prevalent than in 2019 (p = 0.009) with OR = 5.70, 95% CI: 1.31-24.77. On the other
hand, we observed fewer neurological complications (p = 0.01) with OR = 0.65, 95% CI
0.44-0.94, especially seizures (p = 0.006) in 2022. Other most common complications of
varicella infection included otitis media found in 19/221 (8.6%) of patients, pneumonia
in 16/221 (7.2%), and syncope in 7/221 (3.2%). We observed eye involvement in 84/221
(38%) patients but with no lesions found in the cornea. As shown in Table 3, no significant
difference in the levels of inflammation markers was found.

Table 2. Comparison of clinical presentation of varicella in children hospitalized in 2019 and 2022.

Total 2019 2022 p Value
(n = 221) (n=59) (n=162) (2019 vs. 2022)
Good 55 (24.9) 15 (25.4) 40 (24.7)
(serigeal E(f/’r)‘dm"n/ Bair 138 (62.4) 39 (66.1) 99 (61.1) 052
n o
Serious 28 (12.7) 5 (8.5) 23 (14.2)
Lesions 6 (5-8) 6 (5-7) 7 (5-8) 0.17
Median Time of
(in days), IOR Fever 3(1-4) 2 (0-3) 4 (2-5) <0.0001
hospitalization 4 (4-6) 4 (3-5) 54-7) 0.01
Skin
complications, 159 (71.9) 31 (52.5) 129 (79.6) 0.0001
n (%)
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Table 2. Cont.

Total 2019 2022 p Value
(n = 221) (n=59) (n=162) (2019 vs. 2022)
Bacterial
superinfection, 156 (70.6) 30 (50.8) 126 (77.8) 0.0001
n (%)
S. pyogenes 29 (13.1) 3 (5.1) 26 (16.0) 0.03
Etiology, n (%) S. aureus 27 (12.2) 11.7) 26 (16.0) 0.004
S. pyogenes + S. aureus 3(1.4) 0 3(1.9) 0.29
S“aie(f,/f?"er' 40 (18.1) 10 (169) 30 (18.5) 0.79
Cellulitis, 7 (%) 24 (10.9) 2 (3.4) 22 (13.6) 0.03
Sepsis, 1 (%) 29 (13.1) 2(3.4) 27 (16.7) 0.009
Total 12 (5.4) 5(8.5) 7 (4.3) 0.01
Neurological Meningitis 0 0 0 -
complications Cerebellitis 6(2.7) 3(.1) 3(1.9) 0.19
n (%) encephalitis 1(0.5) 0 1(0.6) 054
Seizures 5(2.3) 4(6.8) 1(0.6) 0.006
Eye “‘Z‘g;")emem' 84 (38) 21 (35.6) 63(38.9) 065
Total 58 (26.2) 21 (35.6) 37 (22.8) 0.05
syncope/ unconsciousness 7 (3.2) 2(3.4) 5(@3.1) 0.9
theT C‘;“(‘(E;I)mt“’“sf TR 19 (36) 7(119) 12 (74) 0.29
0
Pneumonia 16(7.2) 5(8.5) 11 (6.8) 0.66
Other 13 (5.8) 6 (1.0) 7 (4.3) 0.02
Table 3. Comparison of inflammation markers in patients hospitalized for varicella.
Total 2019 p Value (2019 vs. 2022)
Leukocytes Median (IQR) 8.8 (6.7-12.3) 9.5 (7.4-13.6) 8.5 (6.5-11.9) 0.13
CRP Median (IQR) 14.0 (6.3-28.8) 9.5 (6.0-30.0) 16 (7.0-28.3) 0.27
PCT Median (IQR) 0.29 (0.16-0.88) 0.26 (0.16-1.24) 0.31 (0.16-0.87) 0.79

3.3. Treatment

Medications used in studied patients are shown in Table 4. Due to the prevalence
of bacterial complications of varicella, most of the patients required antibiotic therapy. A
major rise in antibiotic use was seen between 2019 and 2022 (71.2% versus 85.2%, p = 0.01).
Furthermore, patients were treated more frequently with the combination of two different
antibiotics simultaneously (only 3.4% of patients in 2019 compared to 15.4% in 2022,
p=0.01). Over 60% of hospitalized patients received acyclovir. In 2022, acyclovir was
more commonly administered orally (p = 0.01). We also noticed an increase in the use of
antipyretics (62.7% versus 85.2%, p = 0.0003) and intravenous fluids (76.3% versus 88.9%,

p = 0.01) in the year 2022.
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Table 4. Treatment of varicella and its complications.

Total (n = 221) 2019 (n = 59) 2022 (n = 162) p Value (2019 vs. 2022)

None 41 (18.6) 17 (28.8) 24 (14.8) 0.01
Number of antibiotics, One 150 (67.9) 40 (67.8) 110 (67.9) 0.98
(%) Two 27 (12.2) 2(3.4) 25 (15.4) 0.01
Three 3(1.3) 0 3(1.9) 0.29
Oral 20 7 13 0.19
. Routel of Intravenous 27 8 19 0.24
administration, 7 (%),
Sequential 133 27 106 0.10
Total 133 (60.1) 33 (55.9) 100 (61.7) 043
Aayiovis Oral 116 (52.5) 24 (407) 92 (56.8)
n (%) Intravenous 10 4.5) 5(8.5) 5(3.1) 0.01
Sequential 7 (3.2) 4(6.8) 3(1.9)
Antihistamines, 126 (57.0) 28 (47.5) 98 (60.5) 0.08
1 (%)
Antipg’,/“;“csf 175 (79.2) 37 (62.7) 138 (85.2) 0.0003
Imme;?,‘/‘? fhaids; 189 (85.5) 45 (76.3) 144 (88.9) 0.01
Mannitol, # (%) 8 (3.6) 3(5.1) 531) 0.48
Steroid, 1 (%) 10 (4.5) 3(5.1) 7 4.3) 0.80

4, Discussion

In this retrospective study, we characterized a group of 221 children hospitalized due
to varicella in two periods: the years 2019 and 2022. Thus, it was possible to compare the
epidemiological and clinical presentation of the disease one year before the declaration
of the COVID-19 pandemic by the World Health Organization (WHO) in March 2020 and
after two years of the pandemic, in the period of lesser precaution measures with fully
opened institutions like schools and kindergartens as well as entertainment areas such as
playgrounds. A major rise in the number of varicella cases requiring hospitalization was
observed. One of the possible explanations for this tendency might be a general surge in the
prevalence of varicella. In populations that have experienced strict COVID-19 precaution
measures, compensatory outbreaks of several infectious diseases have been reported.

For example, in the fall/winter season of 2022/2023, we experienced, similarly to
other European countries, a wave of respiratory syncytial virus (RSV) infections. This wave
started much earlier, the hospitalization rate was high and affected not only infants but
also children of older age groups who were not previously exposed to the virus due to the
lockdown [10].

Yearly variation might have contributed as well due to varicella’s interepidemic cycle
of 2-5 years [11]. However, according to the epidemiological reports of the National
Institute of Public Health—National Institute of Hygiene, in 2019, over 180,000 cases of
varicella were diagnosed in Poland, of which 1156 patients were hospitalized [12]. In
comparison, in the year 2022, 171,000 cases of varicella were reported, with 839 patients
requiring hospitalization [13]. Therefore, we cannot state that the observed higher number
of children hospitalized due to varicella in 2022 was caused by the general increase in
overall cases of varicella in Poland. We also did not observe a significant rise in the
prevalence of varicella in the period of the massive immigration of children from Ukraine
(over 1 million) after the onset of the Russian Invasion of Ukraine (March-April 2022), nor
did refugees constitute a significant proportion of patients [14]. What we think might be
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an accurate explanation for the observed trend is that in 2022, in general, we observed a
greater number of infections in children with more severe clinical courses. What is more,
Warsaw (Poland), where our hospital is located, provided a home for almost 90,000 war
refugees aged 0-19 till the end of May 2022 [15]. The general pediatric hospitals might
have had difficulties providing isolation for varicella cases and redirected more patients to
our hospital.

We observed a statistically significant change in the age distribution of patients, with
a greater proportion of older children and fewer infants. This may be due to a period
of COVID-19 isolation during which some children missed the typical age of acquiring
varicella. Presumably due to the constantly decreasing number of births in Poland, we are
observing a lesser proportion of infants in general and thus a lesser proportion of infants
with varicella who require hospitalization.

According to well-established knowledge, varicella peaks in winter and spring [16].
In 2019, the distribution of varicella hospitalization rate was consistent with the above. In
May, June, and July of 2022, an unusually high number of cases was observed—possibly a
late surge after the immigration wave.

Due to the retrospective character of the study, we could not assess the direct impact
of COVID-19 on the morbidity and rate of complications. Yet, according to Naeimi et al.,
by the end of 2021 around 30-50% of children worldwide have had COVID-19 [17]. In the
study based in Poland, the seroprevalence of SARS-CoV-2 antibodies was assessed at the
level of 57% [18]. We can assume with a quite high degree of certainty that a greater number
of our patients had suffered from COVID-19 in the two years preceding the hospitalization.

In Poland, among many other European countries, national vaccination against vari-
cella has not been implemented. According to the WHO, countries are encouraged to
introduce routine varicella immunization if they can reach and sustain vaccine coverage
of at least 80%. This has been found to greatly reduce disease and economic burden and
prevent shifting varicella infection to older age groups [16]. In our study, none of the
hospitalized children received full varicella vaccination. In general, 99.1% of studied pa-
tients did not receive any dose of the vaccine. This finding corresponds with the vaccine
efficacy estimated between 98% for two doses and 94% for one dose [19]. In the absence
of a universal varicella vaccine, it has been estimated that Poland spends a mean value of
EUR 22.8 million annually for varicella, placing 6th among European countries in terms of
indirect and direct costs [20].

Immunosuppression among our patients did not account for a large number of cases
and did not differ significantly between the two comparative years.

As for the source of infection, which remains crucial from an epidemiological per-
spective, it was established for 83.4% of cases in 2019 and for 69.1% in 2022 (p = 0.007).
Household and daycare contacts constituted over two-thirds of sources and as such could
be easily preventable with the use of varicella vaccine as pre- and postexposure prophy-
laxis. Knowledge about the source of infection remains crucial when deciding upon the
administration of acyclovir, for which household contact remains an indication [6].

When discussing the clinical course of the disease, in 2022 we observed a significantly
longer duration of both fever and hospitalization, which correlates with the observed
higher number of cases with a severe course of the illness. In one of the studies conducted
in France, the most common varicella complications included cutaneous (34%), digestive
(19.8%), respiratory (17.6%), neurological (15.3%), and ear, nose, and throat (ENT) compli-
cations (8.8%) [21]. In another French multicenter study, skin infections were also the main
complication of varicella, constituting up to 47% of all complications [22]. We also observed
that bacterial superinfections of the skin were the most common varicella complication over-
all, with a significant 1.5-fold (p = 0.0001) increase in 2022. The main causative pathogens
of this complication were S. aureus and S. pyogenes, which were responsible for up to 29%
and 27% of skin infections, respectively. In the last year across Europe, an increase in group
A streptococcal (GAS) infections has been observed. In one of the studies performed in the
Netherlands, there was a sevenfold rise in the number of invasive GAS infections compared
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to years before the COVID-19 pandemic [23]. In our study, we also observed a threefold
increase in infections triggered by S. pyogenes and over ninefold in infections caused by S.
aureus. In almost every fifth patient with skin complications, scarlet fever was diagnosed.
In the year 2022, we observed more severe skin complications. There was a fourfold in-
crease in cellulitis (p = 0.03) and an almost fivefold (p = 0.009) increase in the incidence of
sepsis. Although the global increase in streptococcal infections played a huge role in the
observed rise in skin complications, we also observed a rise in skin complications caused
by S. aureus. One of the possible explanations is the higher use of telemedicine. Before
the COVID-19 pandemic, telemedicine (mainly phone calls) was not used in pediatrics in
Poland. However, that has changed during the pandemic and afterwards and might have
led to the late recognition of skin complications and therefore late treatment and higher
admission rates. Other main complications observed in our study group were otitis media,
pneumonia, syncope, cerebellitis, and arthritis (see Table 2). Although basic laboratory
inflammation markers did not differ significantly between the comparative years, in 2022
we saw greater use of antibiotics in general, and more often patients required two antibi-
otics given simultaneously, which corresponds with the observed trend of more severe skin
complications followed by cellulitis and sepsis. The most commonly used combination
of antibiotics was III-generation cephalosporin (due to often high inflammation markers
and the possibility of sepsis) plus clindamycin. Adjunctive use of clindamycin has been
proven to improve outcomes in patients with invasive GAS infections due to inhibition of
the production of bacterial proteins and superantigens [24,25].

In accordance with longer hospitalizations, longer duration of fever, and a greater
number of sepsis, we observed higher use of antipyretics and intravenous fluids.

This study has limitations. It has been conducted retrospectively and thus did not
permit us to distinguish between causes and effects. In addition, our study was conducted
in a hospital setting, which limited the cross-section of the patient population, representing
more severely ill children. Due to the lack of a Pediatric Intensive Care Unit (PICU) in our
hospital, patients with critical status or potentially lethal neurological complications, such
as stroke or encephalitis, were not admitted or were transferred to the hospitals with the
PICU/neurology department. Some of the variables, e.g., patient’s general condition at
admission were assessed arbitrarily and might have depended on the experience of the
admitting doctor.

To the best of our knowledge, we present the only study documenting differences in
the epidemiology and clinical presentation of varicella before the onset of the COVID-19
pandemic and after. In addition, our study reflects changes in the epidemiology of varicella
not only in the context of the world pandemic but also in the period of the largest migration
crisis in Europe since World War II. Given the more than 20-year observance period of the
varicella vaccine, we can strongly recommend obligatory national varicella immunization
for children. The vaccine has been proven to be safe and initial doubts about long-term
efficacy, varicella outbreaks in the older population, or risk of earlier onset of shingles have
been dispelled.

5. Conclusions

In conclusion, primary infections with varicella zoster virus in 2022 led to a more
severe course of the disease, with higher rates of skin complications and sepsis compared
to the pre-pandemic year 2019. Thus, further studies are needed to analyze the tendency
of varicella infections, rates of complications, and precautions needed to ensure the best
management of VZV infections, especially implementing mandatory varicella vaccination
in the national immunization program.
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Varicella-zoster virus hepatitis — a rare complication
of primary infection in immunocompetent children?

Maja Pietrzak, Maria Pokorska-Spiewak

Pediatric Infectious Diseases Department, Regional Hospital of Infectious Diseases in Warsaw, Warsaw, Poland

Abstract

Aim of the study: This research aimed to investigate the incidence and course of varicella-zoster virus hepatitis
in immunocompetent children.

Material and methods: Medical charts of children hospitalised between 2019 and 2022 {excluding the period
of the COVID-19 pandemic) due to varicella were retrospectively analysed and compared.

Results: In total, 216 children were included in the analysis. In 24 children (11.1%) alanine aminotransferase
(ALT) levels were elevated, whereas in 192 (88.9%) children, ALT levels were within the normal range. In 19 pa-
tients, ALT levels exceeded the upper limit of normal (ULN) less than twofold, in 4 patients ALT levels were
elevated 2-3-fold, and in only one infant, a value 9.4x ULN was observed. None of the patients developed liver
failure. The median age at the time of the diagnosis was significantly higher in the group of patients with elevat-
ed ALT - 5.5 years vs. 3 years in the group with normal ALT values (p = 0.02). The median duration of fever and
hospitalization was longer by 1 day in the group with elevated ALT. Additionally, varicella lesions lasted longer
in this group, 7.5 days vs. 6 days in the group with normal ALT levels (p = 0.01). Although median C-reactive
protein (CRP) and procalcitonin (PCT) values did not differ, median leukocyte values were lower (p = 0.01) in
the group with elevated ALT (7.3 x 10%/ml vs. 8.8 x 10°/ml).

Conclusions: Elevation of ALT during varicella is observed in 1 out of 10 immunocompetent patients. The course
of this hepatitis is predominantly mild.

Key words: varicella, hepatitis, chickenpox, alanine aminotransferase, VZV.
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Introduction

Herpesviridae is a family of viruses with over one
hundred species, of which eight have been known to be
pathogenic in humans. All these eight species present
varying degrees of hepatotropism. The varicella-zos-
ter virus (VZV), also known as human herpesvirus 3
(HHV3), is one of the viruses that belongs to this fami-
ly. This exclusively human virus is responsible for caus-
ing two distinct clinical manifestations: chickenpox
(varicella) and shingles (herpes zoster). Varicella is
the manifestation of the primary infection with neuro-
nal and haematogenous spread of the virus [1]. It usu-
ally presents as a pruritic, vesicular rash with fever. In

immunocompetent children, the course of the disease
is predominantly mild. However, in immunocompro-
mised children the disease may be disseminated, with
the involvement of crucial organs, presenting as hep-
atitis, encephalitis or pneumonia. A mild increase in
transaminase levels has been recorded during varicella
in otherwise healthy children [2], but fulminant hepati-
tis occurs primarily in immunosuppressed patients [3].
The aim of this study was to analyse the prevalence of
liver involvement in primary VZV infection in immu-
nocompetent children and to search for risk factors
and clinical findings that may correlate with elevated
liver enzymes.
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Material and methods

Results

We retrospectively analysed medical charts of chil-
dren hospitalised between 2019 and 2022 (excluding the
period of the COVID-19 pandemic, 2020-2021) due to
varicella in our department. Inclusion criteria for this
study were as follows: age 0-18 years, final diagnosis of
varicella and assessed level of alanine aminotransferase
(ALT). Exclusion criteria included known chronic liver
disease. Age, sex, immunosuppression, source of the dis-
ease, comorbidities, clinical course, and laboratory find-
ings were analysed. The diagnosis of varicella was based
on its typical clinical presentation, regardless of wheth-
er there was a known exposure to a confirmed case of
chickenpox. Other complications were diagnosed clini-
cally or combined with laboratory findings or microbio-
logical testing. Normal ranges of aminotransferase levels
were assessed according to age using reference values of
the Children’s Memorial Health Institute - the largest
Polish paediatric healthcare institute with a child gastro-
enterology and liver transplant unit [4]. The diagnosis of
hepatitis was based on the increase in serum ALT activ-
ity. Coagulation parameters were assessed according to
age reference values [5]. We also assessed the body mass
index (BMI) percentiles of studied patients and catego-
rized them into groups of underweight, normal, over-
weight and obese according to the World Health Orga-
nization criteria. Patients’ BMI percentiles were analysed
in order to exclude the potential influence of nonalco-
holic fatty liver disease (NAFLD) on the observed levels
of aminotransferases. Children were divided into two
groups: with normal and elevated ALT levels.

Statistical analysis

Statistical analysis was performed using MedCalc
Statistical Software version 22.007 (MedCalc, Ostend,
Belgium, https://www.medcalc.org). Continuous vari-
ables were presented as the medians with interquartile
ranges (IQRs) and were compared using the Mann-
Whitney U test. Categorical variables were presented
as numbers with percentages and were compared us-
ing the 2 test. A two-sided p-value of < 0.05 was con-
sidered significant.

Ethical statement

Patient consent was waived due to the retrospective
nature of the present study. The patients’ data were pro-
tected according to the Furopean Union General Data
Protection Regulation. The study was performed in
accordance with the ethical standards presented in the
1964 Declaration of Helsinki and its later amendments.

Study group

Medical records of 216 children hospitalised due
to varicella between 2019 and 2022 (excluding years
2020 and 2021 due to the COVID-19 pandemic) were
analysed. The baseline demographic characteristics
of the study group are shown in Table 1. In 24 chil-
dren (11.1%) ALT levels were elevated, whereas in 192
(88.9%) children, ALT levels were within the normal
range. In 19 patients ALT levels exceeded the upper
limit of normal (ULN) less than twofold, in 4 patients
ALT levels were elevated 2-3-fold, and in only one
infant the ALT value of 9.4x ULN was observed. Sex
distribution was found to be similar in both groups
and it was close to equal. The median age at the time
of the diagnosis was significantly higher in the group
of patients with elevated ALT: 5.5 years vs. 3 years in
the group with normal ALT values (p = 0.02). The pro-
portion of infants in both groups did not differ signifi-
cantly and they constituted less than 20% of patients.
In the whole cohort of this study, only 3 patients (1.4%)
were immunosuppressed and none of them were in
the group of patients with elevated ALT. We did not
find a significant difference between the groups con-
cerning BMI levels. In the group with normal ALT
levels, patients with normal BMI constituted 54.2%
(vs. 66.7% in the group with elevated ALT), under-
weight 7.8% (vs. 12.5%), overweight 3.6% (vs. 4.2%),
and obese 5.2% (vs. 12.5%) (see Fig. 1, Table 1).

The source of infection was apparent in 74% of
patients in the group with normal ALT levels and in
62.5% of patients in the group with elevated ALT lev-
els. Household contacts constituted 37% in the first
group and 33.3% in the second group, whereas day-
care contact accounted for 33.3% and 29.2%, respec-
tively. The full distribution of the source of infection is
shown in Figure 2.

Comorbidities were found in 21 patients (9.7%) —
15 patients belonged to the group with normal ALT
levels and 6 to the group with elevated ALT levels. In
the latter group, 4 out of these 6 cases were gastro-
enteritis. The number of cases of gastroenteritis was
significantly higher in the group with elevated ALT
levels (p = 0.006). Thus we can assume that in 4 out of
our 24 patients coinfection with other viruses such as
rotavirus might have influenced ALT levels.

Clinical findings

The clinical presentation is shown in Table 2. Chil-
dren from the elevated ALT group were not found to
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Table 1. Baseline demographic and epidemiologic characteristics of the study group

Parameter Total Normal ALT Elevated ALT Pvalue
(N =216) {n=192) (n =24)
Sex, n (%)
Male 111 (51.4) 99 (51.6) 12(50.0) 0.88
Female 105 (48.6) 93 (48.4) 12 (50.0)
Median age in years {IQR) 3 {1-6) 3(1-6) 5.5(2.57.0) 0.02
Infants, n (%) 40(18.5) 36(18.8) 4(16.7) 0.80
BMI, n (%)
Normal 120 (55.6) 104 (54.2) 16 (66.7) 0.24
Underweight 18(8.3) 15(7.8) 3{(125) 0.43
Overweight 8(3.7) 7(3.6) 1(4.2) 0.89
Obese 13 (6.0) 10(5.2) 3(12.5) 0.15
No data 57 (26.4) 56 (29.2) 1{42) 0.009
Immunosuppression, 1 (%) 3(1.4) 3(1.6) 0 053
Comorbidities, n (%)
Mononudeosis 2{0.9) 2(1.0) 0 0.61
Gastroenteritis 11(5.1) 7(3.6) 4(16.7) 0.006
Influenza 7(3.2) 5(2.6) 2(83) 013
Gastroenteritis + influenza 1{05) 1{0.5) 0 072
Source of infection, n (%)
Unknown 59 (27.3) 50(26.0) 9(37.5) 0.23
Household 79 (36.6) 71337 8(33.3) 072
Day care 71(32.9) 64(33.3) 7(29.2) 0.68
Refugee camp 7(3.2) 7(3.6) 0 0.34
80
707 Refcuagme;
. 60
i 50 Day care
E 40 1
5 0] Household
204
10+ Unknown
9 “Normal BMI Underweight Overweight ~ Obese No data 0 5 10 15 25 2‘5 30 3540

m Normal ALT m Elevated ALT @ Total

Fig. 1. Distribution of patients with normal and elevated alanine amino-
transferase (ALT) according to the body mass index (BMI) in the course of
varicella

be more severely ill. On admission, 87.5% of them
were in good or fair general condition (compared to
86.9% in the group with normal ALT) and only 12.5%
were categorized as in serious condition (vs. 13% in
the other group). In the group without liver enzyme
elevation, more patients were assessed as in good

m Normal ALT @ Elevated ALT & Total

Fig. 2. Distribution of the source of varicella-zoster virus infection in the group
with and without elevation of alanine aminotransferase (ALT)

general status (p = 0.05). Most children were hos-
pitalized due to bacterial superinfection of the skin
lesions. Other reasons for admission to the hospital
included: syncope, pneumonia, bronchitis, dehydra-
tion, reactive arthritis and coinfection with another
pathogen such as influenza.
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Table 2. Clinical presentation in the group with and without elevation of alanine aminotransferase during primary varicella-zoster infection

Parameter Total Normal ALT Elevated ALT Pvalue
(N=216) (n=192) (n=24)
AST, n (%)
Normal 177 (81.9) 173 (90.1) 4(16.7) < 0.0001
Elevated 37(17.1) 17 (8.9) 20(83.3) < 0.0001
No data 2(0.9) 2(1.0) 0{0) 0.61
INR, n (%)
Normal 31(143) 26 (13.5) 5(20.8) 033
Prolonged > 1.2 25(11.6) 24(125) 14.2) 023
Prolonged > 2.0 0 0 0 =
No data 160(74.1) 142 (73.9) 18 (75.0) 0.91
APTT, n (%)
Normal 32(148) 28(14.6) 4(16.7) 0.78
Prolonged 18(8.3) 18 (9.4) 0 011
No data 166 (76.9) 146 (76.0) 20 (83.3) 0.42
Liver ultrasonography, n{%)
Normal 29 (13.4) 25(13.0) 4(16.7) 0.62
Enlarged 17(7.9) 14(7.3) 3(12.5) 0.37
No data 170(78.7) 153 (79.7) 17(70.8) 031
General condition, n (%)
Good 52 (24) 50 (26) 2(83) 0.05
Fair 136 (63) 117 (60.9) 19(79.2) 0.08
Serious 28(13) 25(13.0) 3(12.5) 0.94
Median time of... (in days)
Lesions 6 6 75 0.01
Fever 3 3 4 0.10
Hospitalization 4 4 5 0.40
Leukocytes, median in x 10°/ml {IQR) 8.8(6.7-12.2) 89(6.9-12.4) 7.3 (5.7-10.0) 0.01
CRP, median in mg/1 (IQR) 14 (6.5-29.5) 14.5 (6.5-30) 13.5(6.5-28.0) 0.82
PCT, median in ng/ml (IQR) 0.3 (0.16-0.89) 0.29 (0.16-1.08) 0.37 (0.17-0.65) 0.85

The median duration of fever and hospitalization
was longer by 1 day in the group with elevated ALT.
Accordingly, varicella lesions lasted longer in this
group, 7.5 days versus 6 days in the group with nor-
mal ALT levels (p = 0.01). Although median C-reac-
tive protein (CRP) (14.5 mg/l vs. 13.5 mg/l) and pro-
calcitonin (PCT) (0.29 ng/ml vs. 0.37 ng/ml) values
did not differ, median leukocyte values were lower
(p=10.01) in the group with elevated ALT (7.3 x 10*/ml)
compared to the other group (8.8 x 10°/ml). Aspar-
tate aminotransferase (AST) levels were increased in
8.9% of patients with normal ALT levels, whereas AST
concentration exceeded the normal range in 83.3%
of cases in the group with elevated ALT (p < 0.0001).
Liver involvement did not result in abnormal coagula-

tion testing, and neither prothrombin time nor inter-
national normalized ratio (INR) differed significantly
between groups. None of our patients with varicel-
la-induced hepatitis showed signs of liver failure. Liver
ultrasonography was performed in 20% of patients in
the group with normal ALT and in almost 30% of pa-
tients with elevated ALT. Enlargement of the liver was
found only in 7.3% and 12.5% of patients, respectively
(p=037).

Discussion

Most articles on liver involvement during varicella
focus on immunocompromised patients, in whom ful-
minant hepatitis has been reported [6]. Moreover, cases

Clinical and Experimental Hepatology 3/2024

39

173



Maja Pietrzak, Maria Pokorska-Spiewak

of varicella without or with very few skin lesions, but
with visceral involvement, have been reported in this
group of patients [7-9].

Little is known about the VZV hepatotropism in
immunocompetent patients and its potential conse-
quences. Elevation of aminotransferase levels has been
reported in an immunocompetent adult patient who
developed varicella after VZV vaccination [10]. In an-
other case report, an immunocompetent adult patient
had been admitted to the hospital with suspected acute
pancreatitis and was later diagnosed with disseminated
varicella infection [11]. Phuah et al. reported a case se-
ries of 8 patients, without known immunosuppression,
who had a severe course of varicella. One of the patients
developed disseminated VZV infection with hepatitis,
disseminated intravascular coagulation and subsequent
death [12]. Visceral VZV infection, although rare, might
happen in immunocompetent children, and the scale of
liver involvement during primary infection in children
has not been widely studied.

According to Gershon, elevated aminotransferase
levels in the course of varicella are common [2]. How-
ever, Feldman et al. stated that hepatitis defined as
serum aspartate aminotransferase level > 100 U/l) is
infrequent in otherwise healthy children [13]. Both au-
thors underlined that the condition is self-limiting and
not followed by any sequelae. In our study group, we
analysed levels of ALT with cut-offs established accord-
ing to age-related reference values. These criteria were
met by 11% of patients; thus, the frequency of liver in-
volvement in varicella can be estimated as 1 in 10 pae-
diatric patients. We also found a positive association of
older age with higher prevalence of ALT elevation in
older patients, which corresponds with the more seri-
ous course of varicella in older children. However, this
association was not observed for infants, who are also
considered to be in the risk group of more severe var-
icella. Sex distribution was equal. The source of infec-
tion defines the proximity and duration of contact with
the infected person. The closer and the longer the con-
tact is, e.g. home contact, the more viral particles can
invade the organism. Higher viral load translates into
more severe varicella and thus is an indication for acy-
clovir therapy [14]. However, we did not observe that
the source of infection and thus viral load had an im-
pact on liver involvement. According to Feldman et al.,
no correlation was found between the severity of
chickenpox and liver involvement [13]. In our study,
a higher percentage of children with normal ALT lev-
els had good general condition upon admission com-
pared to children with elevated ALT (borderline sig-
nificant): 26% of children with normal ALT levels were
found in good general condition vs. 8.3% in the group

with elevated ALT levels, p = 0.05. However, there was
no difference in the proportion of children admitted in
serious condition (13% vs. 12.5%, p = 0.94). The me-
dian duration of fever, hospitalisation, and skin lesions
were longer in the group with elevated ALT levels.
Levels of inflammatory markers did not differ signifi-
cantly, but the median leukocyte value was lower in
children with liver involvement (8.9 vs. 7.3 x 10°/mm?,
p=0.01). Due to its exclusiveness to the human species,
comprehensive studies on the immunological back-
ground of VZV infection are limited. Studies on mod-
els using mice with severe combined immunodeficien-
¢y (SCID) and xenografts of human skin, thymus and
dorsal root ganglia helped to shed some light on the
pathology of infection. The major role of VZV-infected
CDA4* T cells in spreading the infection throughout the
organism has been proven, but the understanding of
mechanisms, other than viral load, that would explain
the number of lesions and visceral involvement from
an immunological perspective remains vague [15]. It is
not yet known whether the elevation of liver enzymes
is due to viral replication in the liver or to the inflam-
matory response [1].

We did not observe differences in coagulation pa-
rameters between the groups. Only one out of 24 pa-
tients with hepatitis had an elevated INR (1.49), and
it was probably attributable to a more severe clinical
course with bacterial superinfection of skin lesions and
suspected sepsis (PCT 3.28 ng/ml; lesions and hospi-
talisation lasted 9 days; concomitant treatment with
2 antibiotics).

The number of cases of gastroenteritis was signifi-
cantly higher in the group with elevated ALT levels and
was observed in 4 out of 24 patients (2 cases of rotavirus,
1 adenovirus, 1 unknown). Because of that, we cannot
differentiate whether the observed rise in aminotrans-
ferase concentration in these 4 cases was attributable
to the varicella-zoster virus or other viruses such as ro-
taviruses, which are also known to show some level of
hepatotropism [16]. Due to this fact, the real incidence
of liver involvement in primary VZV infection might be
closer to 9%.

Overall, in our research, hepatitis occurred in 1 out
of 10 patients. It was mild and did not result in liver fail-
ure. Patients with elevated ALT levels were older and
had a longer clinical course of the disease. ALT levels
were mostly less than twice the ULN. Overall, synthetic
function of the liver was normal and ultrasonography
revealed no abnormalities.

Our study is limited by the fact that it was conducted
retrospectively. Therefore, not all children underwent
ultrasonography examination or had their coagulation
parameters taken. Moreover, we could not assess the
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time needed for normalization of liver parameters. Fur-
thermore, the patients have not been tested for other
hepatotropic viruses.

However, to the best of our knowledge, we pres-
ent one of the few studies that describe the incidence
of liver involvement in varicella in immunocompetent
children. Moreover, we analysed multiple variables and
assessed their correlation with the prevalence of VZV
hepatitis.

Conclusions

During primary VZV infection around 1 out of
10 immunocompetent children experience mild hepa-
titis. Children in this group are usually older and tend
to have a longer clinical course of varicella. Liver func-
tion testing and ultrasonography of the organ are gen-
erally normal. Liver failure was not observed.
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INTRODUCTION
Varicella-zoster virus (VZV) causes
-chickenpox and shingles. Chickenpox, the pri-
-mary infection, is highly contagious, and in
opulations without high varicella vaccination
overage, around 80% of children are infected
y the age of 10 years. Some countries, such
 “as the United States, Latvia, Italy, and Hungary,

“have introduced routine national varicella vac-
“cination programs. After the introduction of
~varicella immunization in the United States, a
‘reduction in chickenpox incidence by 76-87%
has been observed.! Herpes zoster (HZ), also
known as shingles, is a reactivation of a latent
VZV infection. In countries with low varicella
vaccination coverage, chickenpox in early
childhood and immunosuppression are the
main risk factors for HZ in children. However,
widespread immunization may change dynam-
ics in the prevalence of HZ. Vaccine-strain
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virus, infroduced during immunization, is also
capable of latent infection? Moreover, it has
been debated, whether, without the booster
effect of widely prevalent varicella, HZ may
become more prevalent and appear in younger
age groups. This review aims to describe the
current epidemiology and risk factors for shin-
gles in children. In addition, the clinical course
and the management of HZ are discussed.

EPIDEMICLOGY AND RISK
FACTORS

HZ is a reactivation of a latent virus
that resides in the nerve cells after inocula-
tion during primary infection (chickenpox).
Due to the different pathogenesis, the season-
ality and epidemics that are characteristic of
chickenpox, are not observed in HZ.!

The general incidence of HZ world-
wide has been estimated at 3-5 cases per
1000 person-years.” However, most of these
cases occur in elderly patients.

The incidence of HZ in the pediatric
population is 4-7 times lower, with around
0.74 cases per 1000 person-years.* Between
the ages of 1 and 9 years, the incidence rate is
around 0.4 cases per 1000 person-years and it
increases to 1.06 in the group of children >10
years.* In an American study, the incidence
rate in unvaccinated children was estimated
at 1.7 per 1000 person-years. Studies from
Iceland and France showed incidence rates
of 1.6 and 2.2, respectively.® In addition, a
short rise and then a fall in HZ incidence in
children were observed after the introduc-
tion of routine varicella vaccination. The
observed decline may be attributed to the
immunity induced in vaccinated individuals

Maja K. Pietrzak'™, MD,* and Maria Pokorska-S piewak, MD, PhD*f

and reduced viral circulation due to herd
immunity.

According to Weinmann et al* children
vaccinated against varicella had a 78-79%
lower risk of HZ compared with unvacci-
nated counterparts during an 11-year obser-
vation period, and the incidence was even
lower after 2 doses of the vaccine. However,
in several of the immunized children, latent
infection in the dorsal ganglia may develop.
Among vaccinated children who developed
HZ, the vaccine strain is responsible for
around half of the cases, whereas the wild
VZV strain is a causative agent in the other
half.? The vaccine strain is distinctly less neu-
rovirulent compared with the wild type and
neurologic sequels of HZ, such as meningitis
and encephalitis, are uncommon.” Rash after
varicella vaccination is a risk factor for zoster
in the future.®

Although the overall risk of HZ is
reduced after vaccination, for vaccinated
children aged 1-2 years it is slightly higher
than in unvaccinated children.** Correspond-
ingly, children who develop chickenpox <1
year of age are also at higher risk of HZ.? This
phenomenon may be explained by an imma-
ture T-cell response and difficulty in contain-
ing infection in the latent phase.

The male-to-female ratio among
children suffering from HZ differs between
studies. In the United States, a slight pre-
domination of females has been reported, in
Europe (Poland), the ratio was equal, whereas
in Asia (Korea), the male-to-female ratio was
16 1 .4.9.10

Asian and Caucasian descent is asso-
ciated with a higher risk for HZ in both
adults and children.! Immunosuppressed
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children have a 5-6 times higher risk of
HZ with a ratio of 4 cases per 1000 person-
years.* Children living with HIV have an
even higher risk of HZ with an incidence rate
of 10 cases per 1000 person-years.'? Some
chronic diseases have been associated with
-a higher risk of HZ, for example, adjusted
“OR for asthma is 1.5-2.5."* This may be
‘explained, for example, by the long-term use
-of inhaled corticosteroids. A link between
acute infections, especially those associated
ith lymphopenia, such as COVID-19, and
Z is suspected." The role of sex hormones
d puberty in the reactivation of VZV has
“been proposed as an explanation for the
creased incidence in teenagers.'®

CLINICAL COURSE

HZ manifests with vesicles on an
ythematous basis, and it is usually lim-
ed to one, two or rarely more contiguous
“unilateral dermatomes. Regional lymphad-
nopathy, pruritus, pain, malaise and fever
an occur before or simultaneously with the
ppearance of the rash. New lesions stop
rming within 3—7 days. Although common
adults with HZ, pain occurs in less than
alf of the pediatric patients: it is reported
y 28% of children aged less than 5 years
d up to 60% of children aged 15-19.'¢
his symptom is uncommon in children
accinated against varicella; in 1 study none
of the vaccinated patients with HZ devel-
“oped a painful rash.!?
2 In immunocompromised children,
fever is more often observed than in immu-
nocompetent kids.!® The most common
localization of lesions was thoracic dermat-
ome (59% of immunocompetent and 32%
of immunocompromised cases).'® Similar
domination was shown in other studies.'*
However, in children with vaccine-strain HZ,
lumbar and cervical dermatomes are more
commonly involved.? The distribution of der-
matome involvement by Biefikowski et al'® is
shown in Figure 1.

COMPLICATIONS

The hospitalization rate is established
at 13%-37% of cases and immunocompe-
tent children constitute many hospitalized
patients.'®!®* Hospitalization lasts longer
in  immunocompromised children.!* The
suggested prevalence of complications is
between 11 and 13%. Surprisingly, in one
of the studies, immunocompetent children
were more likely to develop complications,
which might have been due to the preemptive
antiviral therapy and early hospitalization
in immunocompromised children compared
with immunocompetent children.!®!®2° The
most common complication, both in immu-
nocompetent and immunocompromised chil-
dren, is bacterial superinfection of the skin
lesions, which constitutes around 5.2%-9.3%
of all complications in immunocompetent
patients and 3.8%-14.7 % in immunocom-
promised cases. Other complications, such
as meningitis, sepsis, facial palsy, uveitis
and keratitis, and postherpetic neuralgia are
rare.'®'® Postherpetic neuralgia occurs more
often in immunocompromised children. Dis-
seminated HZ may be found i up to 40% of
immunocompromised patients.'* Some of the
more unique complications include:

1. HZ ophthalmicus (HZO)—involvement of
the V1 branch of the trigeminal nerve; the
incidence in adults has been estimated at
around 8%; it is more common in immu-
nocompetent children than in immuno-
compromised children.?! In around 50%
of HZO cases, there is eye involvement
with a risk of vision loss.”? HZO has also
been reported in immunocompetent, vac-
cinated children.

2. Ramsey Hunt syndrome (RHS)-involve-
ment of the facial nerve presenting with
unilateral facial palsy, otalgia and zoster
of the auricle or external auditory canal,
sometimes presenting simultaneously
with symptoms from the vestibulococh-
lear and trigeminal nerves.? Due to the
possibility of zoster sine herpete, VZV

m cervical

= thoracic
lumbar

m sacral

® trigeminal nerve
facial nerve

m vestibulocochlear
disseminated

FIGURE 1. Dermatome involvement in immunocompetent children (outer circle)
and in immunocompromised children (inner circle). The diagram was created based

on the data by Biefikowski et al."®

2 | www.pidj.com

should always be considered as a cause
of acute facial paralysis.

3. Laryngeal HZ—symptoms include severe
throat pain and dysphagia, sometimes
accompanied by fever and cervical lym-
phadenopathy; it is diagnosed based on
the laryngoscopic examination that shows
mucosal lesions with a concomitant
increase in VZV serum antibody titers
or positive polymerase chain reaction
(PCR) of the mucosal lesion?*#; possible
complications include chronic persisting
cough.”® Laryngeal HZ should be consid-
ered in a patient with characteristic symp-
toms and poor response to antibiotics.?

DIAGNOSIS

Diagnosis of HZ usually relies on
clinical presentation and does not involve
additional testing. Anti-VZV antibody test-
ing is recommended only if the patients
history of varicella/varicella vaccination is
unknown. DNA analysis using the PCR of
fiuid from vesicles may help to determine the
etiology in atypical cases in VZV seroposi-
tive patients. PCR may also be used to distin-
guish between vaccine and wild-type strains,
although it is not routinely available.

TREATMENT

Acyclovir, fameciclovir, valaciclovir
and brivudine limit the appearance of new
lesions and accelerate healing. Acyclovir and
valacyclovir reduced the time to cessation
of new vesicle formation by about 1.5 days
and the time to 50% lesion healing by about
2.5 days.?® Due to the worse bioavailabil-
ity, acyclovir requires more frequent dosing
compared with valacyclovir. The choice of
the drug depends on the healthcare profes-
sionals experience, local drug availability,
and other factors, such as chronic diseases
(e.g., nephrotoxic drugs should be avoided
in children suffering from renal problems) or
medications.

Antiviral treatment should be con-
sidered in all children presenting within 72
hours of onset of the disease. Patients pre-
senting after 72 hours may still benefit from
the antiviral treatment and it may be imple-
mented in the following cases:

involvement of the face or neck,
complications,

severe rash,

severe atopic dermatitis or eczema.

ERCRIENE

The recommended dose of acyclo-
vir is 60-80mg/kg per day in 4 doses (max.
800mg per dose) orally. Immunosuppressed
children or those with serious complica-
tions, such as involvement of the eye, require

© 2024 Wolters Kluwer Health, Inc. All vights reserved.
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hospitalization and intravenous administra-
tion of the drug,?” Intravenous acyclovir every
8 hours is recommended with 500 mg/m? or
10mg/kg per dose. The therapy should last 7
days or should be stopped 2 days after no new
desions have formed. The most common side
ffects include headache and nausea/vomit-
g. The dose should be adjusted in the case
-of renal impairment, and administration with
ther potentially nephrotoxic drugs should
e carefully considered.'? In case of signifi-
ant improvement after intravenous therapy,
a switch to oral therapy may be considered.

> Long-term valacyclovir suppressive
{reatment as secondary prophylaxis might be
beneficial in HZO, but no consensus on the
duration of this prophylaxis exists.” Hopefully,
e ongoing Zoster Eye Disease study in adults
will shed some light on this topic. No consensus
ists on the chronic use of valacyclovir for the
_prevention of the recurrent HZ.

WORK-UP: WHEN TO SEARCH
OR IMMUNODEFICIENCIES AND
NEOPLASMS?
5 A comprehensive history of a child with
HZ seems to be sufficient for selecting patients

at risk of malignancy or immune deficiencies
‘and broad investigations are not indicated.®
“Worth mentioning is also the fact that infantile
“HZ may develop in otherwise healthy infants
ho were exposed to varicella antenatally or in
~ the first months of life.”” However, in an Indian

study of 26 children with HZ with no previ-

“ous medical history no symptoms or signs of
immunodeficiency, HIV infection was diag-
osed m 4 patients.®® In world regions with a
higher incidence of HIV infection in the general
population, with poor general medical access or
lack of regular medical appomntments, testing
for HIV infection in children with HZ should
be considered.

As a first-line testing for immunodefi-
ciencies, we recommend:

1. complete blood count,

2. peripheral blood smear,

3. quantitative serum IgG, IgM and
IgA levels,

4. HIV antigen and antibodies com-
bined testing,

5. assessment of populations of lym-
phocytes.

Although older studies debated the
correlation between HZ and the risk of devel-
oping neoplasm in adults, newer papers show
only an elevated risk of hematologic cancer
with a hazard ratio between 1.15 (for lym-
phoma) and 1.63 (for multiple myeloma).?!
The number of such studies in children is
limited. In the study by Petursson et al® chil-
dren were followed for a maximum of 6 years
after the HZ diagnosis, and no correlation
between HZ and the risk of neoplasm was
found.®

The choice of laboratory and imag-
ing tests aimed at searching for neoplasms
will depend on the symptoms found in the
medical history and physical examination
and may include, for example, chest radio-
graph, abdominal ultrasonography, complete
blood count, erythrocyte sedimentation rate,
C-reactive protein, liver and kidney function
test, uric acid, lactate dehydrogenase and ions
(sodium, potassium, calcium, magnesium,
and phosphorus) levels.

CONCLUSION

Countries where the varicella vaccine
was introduced have witnessed a fall in the
incidence of pediatric HZ. HZ in children dif-
fers compared with adults, with usually milder
clinical presentation and relatively rare com-
plications. Early diagnosis and prompt treat-
ment are recommended to alleviate symptoms
and prevent potential complications.
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TABLE 1. Cerebrospinal Fluid Culture Analyzed in Vitek2 System
(Biomérieux)
Initial Control
Antibiotic Value/Interpretation Value/Interpretation
Amikacin 264 pg/mL (R) 264 pg/mL (R)
Aztreonam 264 pg/mL (R))
Cefazolin 264 pg/mL (R)
Cefepime 264 pg/mL (R) 264 pg/mL (R)
Ceftazidime 264 pg/mL (R) 264 pg/mL (R)
Ceftriaxone 264 pg/mL (R)
Ciprofloxacin =1 pg/mL (Susceptible) >1 pg/mL (S)
Gentamicin 216 pg/mL (Resistant) 216 pg/mL (R)
Meropenem 264 pg/mL (Resistant) =64 pg/mL (R)
Piperacillin/ tazobactam 32 pg/mL (Susceptible) 2128 pg/mL (R)
Tigecycline 1 pg/mL (S) 28 pg/mL (R)
Trimethoprim/ sulfamethoxazole 40 pg/mL (S) 2320 pg/mL (R)
(TMP/SMX)
Colistin 216 pg/mL (R)
Doripenem =8 pg/mL (R)
Imipenem 216 pg/mL (R)

(R), resistant; (S), susceptible.

Andrés Felipe Arias -, MD
Pediatric Infectious Diseases Division
Hospital Erasmo Meoz Cucuta
Colombia
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Meningitis in the
Course of Herpes Zoster
Ophthalmicus in an
Immunocompetent Boy

To the Editoys:
Herpes zoster tends to be rec-
ognized as a regional manifestation of
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varicella-zoster virus (VZV) reactivation,
but it might be accompanied by complica-
tions in the central nervous system, such as
cranial nerve palsies, meningoencephalitis
or myelitis. Meningitis in the course of VZV
reactivation in immunocompetent children
is very rare, showing an incidence of 5.4%
in children with zoster.! VZV travels also to
the arterial adventitia, and thus, it may lead
to vascular complications. Zoster ophthal-
micus in particular can lead to the involve-
ment of the cerebral arteries and subsequent
stroke.”

A 12-year-old boy presented to the
emergency room with suspicion of her-
pes zoster ophthalmicus. Six days before
admission, the patient developed a fever
>39 °C, a left-sided headache, followed
by 2 episodes of vomiting. Three days
before the admission, the patient’s mother
noticed vesicular lesions on the left upper
eyelid and eyebrow (Fig. 1). The boy had

no history of head trauma nor any gait/bal-
ance disturbances. He had been diagnosed
with varicella at the age of 2 weeks (direct
contact with a sibling suffering from chick-
enpox). The patient reported no chronic
diseases, no recurrent infections or loss of
weight. The patient had been consulted in
the Pediatric emergency room 1 day before
the admission and had been referred to an
ophthalmologist. On the day of admission,
the ophthalmologist diagnosed him with
herpes zoster ophthalmicus, but no further
investigations were undertaken. On admis-
sion to our department, the patient was
under a fair general condition, GCS 15,
with normal vital signs, with an adequate
psychological condition. Vesicular lesions
on an erythematous basis without signs
of bacterial superinfection were found on
the left upper eyelid, the left eyebrow, and
the left frontotemporal region. Some of
the lesions were in the stage of crusts. His
head was tender on palpation in the regions
of C2-C3 dermatomes. Submandibular
lymph nodes were enlarged to 1.5cm.
Meningeal and cerebellar signs were nega-
tive. No nuchal rigidity was observed. No
other abnormalities were found on physi-
cal examination. Blood analysis showed
no abnormalities except for slight domi-
nation of lymphocytes in the peripheral
blood smear. Inflammatory markers were
low. Cerebrospinal fluid (CSF) analysis
revealed pleocytosis of 223 (94% lym-
phocytes), with normal protein and glu-
cose levels. Multiplex PCR testing of CSF
detected DNA of VZV. Diagnosis of zoster
meningitis was established. Intravenous
acyclovir in the dosage of 500 mg/m? every
8 hours was implemented for 10 days. The
patient was discharged home in good gen-
eral condition with no neurologic compli-
cations.

In the study by Petursson et al,
patients were followed for up to 6 years and

FIGURE 1. Herpes zoster ophthalmicus lesions before admission to the hospital.
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no association between the risk of undiag-
nosed malignancy and shingles in child-
hood was found. We want to highlight that
collecting thorough history of a patient is
sufficient for selecting patients at the risk

o of neoplasms or immune deficiencies and

broad laboratory testing, imaging studies or
invasive investigations are not indicated in
= children with zoster.?

This article draws attention to the early
recognition of zoster and even more its com-
plications in immunocompetent children.

Maja K. Pietrzak ', MD

Pediatric Infectious Diseases Department
Regional Hospital of Infectious Diseases
‘Warsaw, Poland
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A Very Rare Pathogen of
Osteomyelitis: Alcaligenes
faecalis

To the Editors:

lcaligenes faecalis is a Gram-negative,
rod-shaped, oxidase-positive, catalase-
positive, obligate aerobic, motile and non-
fermenting bacteria.! It is commonly found
in the environment (soil or water) and in the
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(Patient 1)

( Patient 2)

FIGURE 1. MRI (T2 weighted) showing osteomyelitis of the right foot. MRI

indicates magnetic resonance imaging.

human gut.? 4. faecalis has been associated
with various infections such as bacteremia,
meningitis, endophthalmitis, endocarditis,
skin and soft tissue infections, urinary tract
infections, peritonitis, otitis media and pneu-
monia.> Here, we present 2 patients with
osteomyelitis due to 4. faecalis, a rarely
reported clinical condition in the literature.

Patient 1: An 18-year-old female with
a medical history of operated for meningo-
myelocele and pes cavus was admitted with
worsening pain in her right lower extremity. On
admission, she was afebrile with normal vital
signs there was a chronic ulcerated wound with
seropurulent discharge on the right foot. On
the laboratory evaluation, there was no leuko-
cytosis, C-reactive protein, and procalcitonin
were negative, erythrocyte sedimentation rate
was 35mm/h. Clindamycin 30mg/kg/d and
cefotaxime 200mg/kg/d intravenously (IV)
were administered empirically. The contrast-
enhanced magnetic resonance imaging showed
cellulitis in soft tissue and osteomyelitis in
the bone at the level of the 5th finger metatar-
sal base and proximal shaft (Fig. 1). Wound
debridement was performed by orthopedics.
She developed emesis and rash on day 4 and
the antibiotic was changed to IV ciprofloxacin
(30mg/kg/d). Intraoperative wound culture
grew A. faecalis which was sensitive to ampi-
cillin, cefotaxime and gentamicin. Due to clini-
cal improvement, treatment with ciprofloxacin
continued and she was discharged after 15 days
of IV therapy. The total treatment is planned to
be completed in 8 weeks.

Patient 2: A 15-year-old girl presented
with a chronic ulcerated wound on her right
foot. She had been operated twice for menin-
gomyelocele and had pes planovalgus. She
was afebrile and there was a chronic wound
without any discharge on her right foot on
admission. Laboratory evaluation revealed

negative acute phase reactants and erythrocyte
sedimentation rate was 24 mm/h. The empiri-
cal treatment was administered as IV cefotax-
ime and clindamycin. The contrast-enhanced
magnetic resonance imaging showed find-
ings suggestive of active osteomyelitis on
the right calcaneus (Fig. 1). Orthopedics
performed wound debridement and mnserted
vacuum-assisted closure therapy system. 4
faecalis growth was detected in the tissue
culture which was sensitive to ceftazidime
and meropenem but resistant to amikacin.
Her treatment was changed to IV ceftazidime
(150mg/kg/d). After vacuum-assisted closure
treatment, it was planned to perform tissue
repair by plastic surgery and to continue anti-
biotherapy IV due to the resistance pattern of
the microorganism.

Opportunistic infections and antimi-
crobial resistance associated with 4. fae-
calis have been reported but osteomyelitis
due to 4. faecalis was documented in a few
patients with diabetic foot ulcers in the liter-
ature.* It is usually sensitive to beta-lactam
antibiotics and trimethoprim/sulfamethoxa-
zole and resistant to aminoglycosides and
tetracyclines.” Most of the previously docu-
mented cases have been successfully treated
with amoxicillin/clavulanic acid but antibi-
otic resistance is an emerging problem.

In summary, we present 2 patients
with osteomyelitis due to 4. faecalis, a rare
cause of osteomyelitis. In addition to sur-
gery, medical treatment should be arranged
based on the antibiotic susceptibility results
for successful and appropriate treatment.
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CASE REPORT

Facial nerve palsy in the course of herpes zoster infection -
challenges in the treatment and prognosis

Maja Pietrzak', Maria Spiewak-Pokorska'?, Magdalena Pluta'?, Magdalena Marczyriska'?

'Pediatric Infectious Diseases Unit, Regional Hospital of Infectious Diseases in Warsaw, Warsaw, Poland
“Department of Children’s Infectious Diseases, Medical University of Warsaw, Warsaw, Poland

ABSTRACT

Facial nerve palsy occurs in paediatric population with the incidence of 4.2-15.3/100 000. In most cases
etiology remains unknown (Bell’s palsy - idiopathic facial nerve palsy). Infectious agents account for around

25% of cases. This paper describes 2 cases of facial nerve palsy due to herpes zoster infection: a 9-year-old
girl with vesicular lesions on the right side of the neck and face with concomitant right sided facial nerve
palsy, and a 16-year-old boy* with lesions located in the left external auditory meatus who developed Ram-

say-Hunt syndrome. The course of the disease and response to treatment in both patients was significantly

different.

KEY WORDS:
Ramsay-Hunt syndrome, facial palsy, Herpes zoster.

* Both patients and their legal guardians provided oral consent for this publication.

INTRODUCTION

Herpes zoster is a rare and usually mild disease in
the paediatric population. Incidence in children < 10
years old is around 0.74 cases/ 1000 persons per year [1].
Rarely it is complicated by facial nerve paralysis, partic-
ularly in the form of Ramsay-Hunt syndrome (RHS).
Ramsay-Hunt syndrome is the manifestation of Herpes
zoster oticus which is defined by the triad of symptoms
including ipsilateral ear pain, vesicles in the external au-
ditory canal, and facial nerve palsy [2]. It has a reported
incidence of 2.7/100 000 in children and is associated
with acute facial nerve paralysis [3]. It is the second
most common cause of atraumatic facial palsy. Typi-
cally facial palsy appears between the second and fif-
teenth day after first vesicular lesions, and only in 7.4%
of patients nerve VII palsy was the first symptom to be
observed [4].

ADDRESS FOR CORRESPONDENCE:

CASE1

On the 16™ of January, 2021, a 15-year-old boy pre-
sented to the Emergency Room (ER) of Children’s Hospi-
tal in Dziekanéw Leény with pain in the left ear and pto-
sis of the left eyelid. He was diagnosed with facial nerve
palsy, but his parents refused diagnostic hospitalisation
in the paediatric neurological ward. Upon discharge he
was ordered methylprednisolone 0.3 mg/ kg body weight
(morning dose) + 0,15 mg/kg body weight (afternoon
dose), acyclovir 10 mg/kg body weight 5 x/day for 5 days
(Herpes simplex virus dosing), artificial tears and physical
therapy. In the outpatient setting he was tested for Lyme
Disease, which was ruled out (antibodies class M and G
negative). On the 20% of January he presented to the ER
of the Bogdanowicz Memorial Hospital in Warsaw. He
was examined by consulting neurologist who diagnosed
him with facial nerve palsy, House-Brackmann grade 4.
Head CT (computed tomography) showed no abnormal-
ities. Consulting ENT (ear nose and throat) specialist
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reported no further findings. He was prescribed predni-
sone 1mg/kg body weight, artificial tears, topical dexa-
panthenolum, multivitamin supplements and rehabil-
itation. On the 26™ of January he presented to the ER
of the latter hospital because of mixed purulent-hem-
orrhagic effusion from the left ear. He was consulted by
dermatologist and EN'T specialist who reported bloody
crusts in the left ear lobe and suggested repeating acyclo-
vir therapy due to the suspicion of Herpes simplex virus
(HSV) or Varicella-zoster virus (VZV) aetiology. The pa-
tient was diagnosed with Ramsay- Hunt Syndrome. Ad-
ditionally to the latter treatment he was prescribed oral
Acyclovir 8 mg/kg body weight 3x/day for 7 days. On 2¢
of February (18" day since the onset of symptoms) due
to no improvement in the facial nerve function, he was
referred to our Paediatric Department. He had no history
of varicella or varicella immunisation, no history of pre-
vious hospitalisations or infections in the past few weeks
and did not suffer from any chronic conditions. Parents
reported allergy to amoxicillin.

On admission he was in good general condition. He
had no nausea, vertigo, balance disorders, nor hearing
loss. Physical examination revealed acne, follicular ker-
atosis and melanocytic naevus on the left lower limb,
in otoscopy left tympanic membrane was reddish and
bloody crusts were to be find on the border of ear canal
and auricle, behind the right tympanic membrane there
was small amount of transparent fluid. In neurological
examination, facial nerve palsy grade IV/V House-Brack-
mann scale was found. In laboratory testing leukocytosis
(24.9 x 1000/mm3) with majority of neutrophils (21.92 x
1000/mm3) was found. Serological testing revealed posi-
tive antibodies class G for VZV.

Intravenous acyclovir in the dose of 10 mg/kg body
weight 3 x/day for 5 days was administered. Additionally,
physical rehabilitation, massages, kinesiotaping and biop-
tron lamp irradiation were implemented.

During hospitalisation, transient asymmetry in
the vesicular breath sounds was found. Chest X-ray re-
vealed no abnormalities. Small progress in the recovery
of facial nerve function was noted, including improve-
ment upon eye closing, House-Brackmann grade III. Re-
peated complete blood count was in normal range.

After 5 days of hospitalisation he was discharged
home to continue treatment with vitamin supplements
and rehabilitation scheduled in the outpatient setting.

At 3 month telephone call follow-up patient reported
return of full eye closure but minimal movement ability
in the area of the mouth and forehead. He remains in re-
habilitation in the outpatient setting.

CASE2

On the 6™ of February 2021, a 9-year-old girl pre-
sented to the hospital with right-sided facial nerve pal-
sy. On the 31% of January she noticed vesicular rash on

the right side of her face and neck with accompanying
ear pain. She also complained of sporadic cough and loss
of appetite. On the 3" of February general practitioner
prescribed her amoxicillin due to suspected bacterial in-
fection. Around 24 hours before admission the patient
noticed change of taste and numbness of the face followed
by palsy. She had a history of varicella at the age of four
years. In the early childhood she was being diagnosed
for urolithiasis and remained under the supervision
of the nephrologist. She had a history of allergy to axetil
cefuroxime and recurrent ear infections — with the last
episode about one year ago.

On admission she was in good general condition,
without nausea and vertigo. Physical examination re-
vealed peripheral facial nerve palsy House-Brackmann
grade I1I/IV and Herpes zoster lesions on the right side
of the neck and under the right eye.

Laboratory tests results were within normal reference
range. Due to the epidemiological situation she was tested
for SARS-CoV-2: antigen test result was negative, antibod-
ies class IgG were positive. Serological testing for Lyme
Disease was performed and the diagnosis was ruled out.

Treatment with amoxicillin was continued, addition-
ally she was administered acyclovir 500 mg/m? intra-
venously (i.v.) 3 times a day for 7 days, dexamethasone
0,5 mg/kg body weight/day iv., B1 and B6 vitamin sup-
plements and intravenous fluids.

Due to reported abdominal pain, proton-pump inhib-
itors (PPIs) were introduced. Physical rehabilitation and
phototherapy were started.

During hospitalisation patient experienced one epi-
sode of anxiety attack with heart palpitations, accelerated
heart rate and elevated blood pressure which resolved
without additional medication. Echocardiogram showed
no abnormalities. The dose of steroids was gradually ta-
pered down.

Improvement in the motor function of the face was
observed - upon discharge facial palsy was assessed as
House-Brackmann grade I1. After 7 days of hospital-
isation she was discharged home with gradual tapering
down the steroid dose, vitamin supplements and rehabil-
itation in outpatient setting.

At 3 month telephone call follow up patient reported
full return of facial nerve function. Due to persisting ear
pain, she remains under ENT’s care.

DISCUSSION

Facial nerve palsy is defined as a rapid loss of move-
ment ability affecting usually one side of the face. It is
a relatively rare symptom in children. The vast majority
of the cases is of unknown aetiology (idiopathic facial
nerve palsy — Bell's palsy). Herpes simplex virus is im-
plicated as the most frequent infectious causative agent
of this symptom, others are for example Epstein-Barr
virus, Borrelia burgdorferi and Varicella-Zoster virus.[1]
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TABLE 1. House Brackmann scale (personal materials)

Grade |
Normal function.

Grade Il

Forehead: moderate to good function

Eye: Complete closure without/with minimal effort
Mouth: Slight asymmetry of the mouth

Grade Il

Forehead: slight to moderate movement
Eye: closure with effort

Mouth: obvious weakness
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TABLE 1. Cont.

Grade IV

Forehead: no motion

Eye:incomplete closure

Mouth: assymetry even with maximal effort

Grade V

Forehead: none
Eye:incomplete closure
Mouth: slight movement

Grade VI
No movement
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In the first reported case, the aetiology of the palsy
was not obvious, clinical manifestation of VZV reacti-
vation at first was not prominent, suggested only by ear
pain, with no abnormalities in otoscopy. In the second
case, vesicular lesions were prominent, restricted to two
dermatomes and left no clinical uncertainty.

VZV reactivation in children is not as common as
in adults and the symptoms are usually mild. Children
who has acquired infection prenatally or in the first
12 months of life are at increased risk of reactivation. Pain
or pruritus in the affected dermatome, fever and malaise
can appear prior to or simultaneously with appearance
of vesicles. New lesions usually stop building up within
3 to 7 days (earlier if antiviral treatment is administered)
and are followed by crusting [1]. Skin eruptions are gen-
erally unilateral and may be accompanied by regional
lymphadenopathy. Vesicles can form also on mucous
membranes, so meticulous examination of the eyes and
mouth is indicated. Zoster sine herpete is VZV reactiva-
tion without skin lesions and has been associated with
idiopathic facial palsy [1]. Children rarely experience
post-herpetic neuralgia (pain persisting longer than 1
month) [5]. Typically, diagnosis is based on clinical pre-
sentation and requires no additional testing. Antibody
testing (IgG and IgM) can be used to determine the sero-
logical status if patient’s history of varicella/varicella im-
munisation is unknown [1]. Polymerase chain reaction
(PCR) of vesicular fluid is useful to distinguish between
vaccine and wild-type strains [5].

Most commonly used clinical tool for assessment
of the facial nerve function is House Brackmann scale.
This grading system can be used irrespectively of the eti-
ology. The visual description of this classification is pre-
sented in the Table 1.

In the study of Boemo ef al., among adult patients
with Ramsay-Hunt syndrome, grade IV + grade V paral-
ysis constituted 77% of all cases. Moreover, at 6-month
follow-up examination, all patients with level II-III palsy
recovered to level I, whereas only 14% of level V patients
recovered to level I [4]. Yeo ef al. assessed that recovery
rates in Bell’s palsy were better than in Ramsay-Hunt
Syndrome (for grades II or better in House Brackmann
scale it was 96.3% to 84.6%). According to this study, in
the Ramsay-Hunt syndrome, young age and lower initial
level of palsy were good prognostic factors [6]. Presum-
ably House-Brackmann scale is not only a descriptive
tool, but one of a prognostic value.

Observed tendencies correlate with our series of cases.
Our second case, who initially had lower level of facial
palsy, has recovered more quickly.

Basic treatment consists of acyclovir and glucocor-
ticosteroids. In the case of neurological symptoms in
the course of herpes zoster, acyclovir should be adminis-
tered intravenously in the dose of 10 mg/kg body weight
3 x/day for 7-10 days [7, 8].

Anti-inflammatory properties of steroids are well
known and used in day-to-day medical practice. As
inflammation and oedema of the nerve are the most
probable cause of facial palsy, corticosteroids seem to be
the drugs of choice in order to prevent irreversible nerve
damage. Madhok ef al. evaluated 7 studies (895 partici-
pants) that brought evidence of moderate to high quality
in favour of treating facial palsy with corticosteroids [9].

According to De Rue and van Benthem, combination
of antiviral drugs and corticosteroids improves the results
of treatment [10]. In the study of da Costa Monsanto,
51.4% of patients graded initially as House Brackmann
V to VI who received combined therapy (antivirals and
steroids) has improved to grade I or IT [11].

Various methods are applied additionally to
the standard therapy in order to stimulate the recovery
of the nerve and improvement of its function. Most pop-
ular are physical therapy, laser therapy, phototherapy,
massages, thermotherapy, acupuncture and electrother-
apy. According to the review of 12 studies, there is only
low quality evidence that facial exercises can be of benefit
and no evidence behind other types of therapy exists [12].

Ramsay-Hunt syndrome is a rare disease in chil-
dren and the number of studies assessing progression
of the disease, treatment and prognosis is limited. Results
of the studies about treatment of RHS are ambiguous, but
taking into consideration the risk of lifelong facial paraly-
sis and hearing loss as an alternative, combination of anti-
viraland corticosteroid therapy should be recommended.
No universal paediatric guidelines and regimens are avail-
able at the time of writing this article. Further research is
warranted in order to standardise the treatment.
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Podsumowanie taczace wyniki zawarte w cyklu publikacji

W Publikacji nr 1 na grupie 221 dzieci wykazano antycypowany znaczacy wzrost
liczby hospitalizowanych dzieci (59 dzieci w 2019 vs. 162 dzieci w 2022) wraz ze wzrostem
mediany wieku (3 lata vs. 4 lata, p = 0,02). Tendencja ta byta najprawdopodobniej wynikiem
stosowania $rodkéw zapobiegania rozprzestrzenianiu si¢ SARS-CoV-2, ktore to $rodki
utrudniaty rowniez szerzenie si¢ innych chordéb zakaznych jak np. ospa wietrzna czy RSV (21).
Jednakze, wedtug raportéw Narodowego Instytutu Zdrowia Publicznego PZH — Panstwowego
Instytutu Badawczego (NIZP PZH — PIB) w skali kraju nie obserwowano ani wzrostu liczby
zachorowan, ani liczby hospitalizacji z powodu ospy wietrznej w 2022 w stosunku do 2019
roku (3)(2). W Publikacji nr 1 nie zaobserwowano wzrostu liczby zachorowan i hospitalizacji
w okresie fali imigracyjnej z Ukrainy zwigzanej z inwazja Rosji na Ukraing (marzec-kwiecien),
a imigranci nie stanowili znaczacej liczby pacjentéw hospitalizowanych w naszym os$rodku
(22). Naptyw ludnosci mogt wigzac¢ si¢ jednak z przepetnieniem oddziatéw pediatrycznych i
czestszym przekierowywaniem pacjentow z ospa wietrzng do naszego referencyjnego oddziatu
z uwagi na brak mozliwosci izolacji w szpitalach ogoélnopediatrycznych. Imigracja z terenow
Ukrainy mogta mie¢ wptyw na stwierdzony nietypowy rozklad zachorowan w ciagu roku ze
wzrostem zapadalnos$ci w lecie 1 jesieni (13 pacjentow w 2019 vs 75 pacjentow w 2022,
p=0,0011), podczas gdy klasycznie okresem najwyzszej zapadalno$ci na ospg wietrzng s3
miesigce zimowo-wiosenne (11).

Wsrod pacjentéw analizowanych w Publikacji nr 1, 98-99% nie otrzymalo ani jednej dawki
szczepionki przeciwko ospie wietrznej. Kontakty domowe oraz zwigzane z uczgszczaniem do
placowek opiekunczych i1 szkolnych odpowiadaty za 68-71% zrodel choroby. W 2022 roku
zaobserwowano ci¢zszy przebieg kliniczny ospy wietrznej z gorszym stanem ogoélnym przy
przyjeciu, dluzszym czasem trwania gorgczki (4 dni vs. 2 dni, p <0,0001) i dluzsza
hospitalizacjg (5 vs. 4 dni, p=0,01). Najczesciej obserwowanym powiklaniem i powodem
przyjecia byto nadkazenie bakteryjne wykwitow skornych, ktére nie tylko wystgpowato
czesciej w 2022 roku (50,8% vs. 77,8%, p=0,0001), ale miato tez cigzszy przebieg pod postacia
zapalen tkanki podskornej (w 2019 wystepowato ono u 3,4% pacjentow, a w 2022 u 13,6%, p
= 0,03). Gléwnymi patogenami odpowiedzialnymi za te powiklania byly Staphylococcus
aureus (S.aureus) 1 Streptococcus pyogenes (S.pyogenes) — stwierdzono trzykrotny wzrost
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czestosci powiklan wywolywanych przez S.pyogenes 1 dziewigciokrotny przez S.aureus. W
okresie badania, w 2022 r. w calej Europie stwierdzono wzrost czgstosci infekcji
powodowanych przez S.pyogenes, co znalazto odzwierciedlenie w Publikacji nr 1. W 2022 r.
stwierdzono rowniez pi¢ciokrotnie czesciej przebieg septyczny zakazenia (p = 0,009), a co za
tym idzie wzrost w czesto$ci stosowania antybiotykow (z 71,2% na 85,2% hospitalizowanych).
Pacjenci cze$ciej wymagali tez terapii skojarzonej dwoma antybiotykami (wzrost z 3,4% do
15,4%, p=0,01).

Z uwagi na znikomg liczb¢ publikacji na temat hepatotropizmu w przebiegu
pierwotnego zakazenia VZV u immunokompetentnych dzieci, w Publikacji nr 2, aby dopeinié
analizy przebiegu klinicznego ospy wietrznej, przebadano 216 dzieci, wsérdd ktérych u 24
stwierdzono podwyzszony poziom aminotransferazy alaninowej (ALT). U wigkszosci z nich
(79%) poziom ALT nie przekraczal dwukrotnosci normy, u 16,7% poziom byt podwyzszony
nie wigcej niz trzykrotnie i tylko u jednego niemowlecia stwierdzono ponad 9-krotny wzrost
ALT. Wg Gershon podwyzszone stezenie aminotransferaz jest stwierdzane czgsto w przebiegu
ospy wietrznej, chociaz w naszym badaniu stwierdzano je jedynie u 1 na 10 dzieci (23). Nalezy
jednak podkresli¢, ze badana przez nas grupa obejmowata populacje dzieci hospitalizowanych.
Wg Feldmana 1 wsp. nie ma zaleznosci pomiedzy ciezkoscig choroby a zajeciem watroby 1
rowniez w Publikacji nr 2 nie stwierdzono wptywu cigzkosci stanu klinicznego pacjenta przy
przyjeciu na poziom aminotransferaz (24). Jest zatem mozliwe, Ze czesto$¢ zajgcia watroby jest
podobna w populacji ogdlnej dzieci chorujacych na ospe wietrzng. U 25% dzieci z
podwyzszonym poziomem ALT stwierdzono wspotwystepowanie niezytu zoladkowo-
jelitowego, co bylo statystycznie czestsze w poréwnaniu z grupg z prawidlowym stezeniem
ALT (p = 0,006) i moglto mie¢ wptyw na poziom tej aminotransferazy niezaleznie od infekcji
VZV. Z uwagi na pewnego stopnia hepatotropizm wiruséw powodujacych niezyty zotadkowo-
jelitowe, takich jak np. rotawirusy, w tej grupie pacjentdw wzrostu enzymow watrobowych nie
mozna jednoznacznie przypisa¢ VZV (25). W badaniu zaobserwowano, podobnie jak u
Feldman i wsp., ze stezenie AST powyzej 100 U/1 jest rzadkie u wyj$ciowo zdrowych dzieci
(24), natomiast czynnikiem ryzyka zapalenia watroby w przebiegu ospy wietrznej byt wiek
dziecka (5,5 lat vs 3 lata w grupie z prawidtowym stezeniem ALT, p = 0,02). Sredni czas trwania
gorgczki 1 hospitalizacji byt o 1 dziefh dluzszy w grupie dzieci z podwyzszonym ALT. Podobnie
czas do przyschnigcia wykwitéw byl o 1,5 dnia dtuzszy w tej grupie (p = 0,01). Stezenie
wyktadnikow zapalnych nie roznito si¢ istotnie pomig¢dzy grupami, ale S$rednie steZenie
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leukocytow byto nizsze u dzieci z podwyzszonym stezeniem aminotransferaz (7,3 vs. 8,8 x
10’/mm?, p= 0,01). Liczba badan omawiajacych podtoze immunologiczne infekcji
powodowanych przez VZV jest ograniczona z uwagi na wystgpowanie tego patogenu
wylgcznie u ludzi. Poza ilo$cig ekspozycji na czasteczki wirusa, niejasne sg inne mechanizmy
decydujace o liczbie wykwitow skérnych czy zajeciu narzadow (26). Niejasne pozostaje
réwniez, czy wzrost stezenia enzymow watrobowych jest zalezny od namnazania si¢ wirusa w
watrobie czy reakcji zapalnej organizmu (27). Pomimo cech zapalenia watroby nie
obserwowano wptywu na wydolno$¢ watroby oceniang za pomocg markerow krzepniecia. U
zadnego pacjenta nie stwierdzono tez niewydolno$ci watroby. Zaréwno Feldman, jak i Gershon
podkreslili, ze zajecie watroby jest samoograniczajgce si¢ i nie niesie ze sobg ryzyka powiktan
odlegtych, co jest zgodne z naszymi obserwacjami (23) (24).

Kontynuujac charakterystyke zakazen VZV u dzieci, w Publikacji nr 3
przeanalizowano posta¢ wtdrng zakazenia VZV. Potpasiec wystepuje u dzieci okoto 4-7 razy
rzadziej niz u dorostych, czesciej w grupie pacjentdow powyzej 10 roku zycia. W badaniach
amerykanskich czestotliwo$¢ potpasca u dzieci okre§lono na 0,74/1000 osobolat.
Uwzgledniajgc  fakt znacznego wyszczepienia przeciwko ospie wietrznej populacji
amerykanskiej, wsrod dzieci nieszczepionych wskaznik ten wynosit 1,7/1000 osobolat (20).
Podobne wskazniki wykazano w badaniach islandzkich (1,6/1000 osobolat) 1 francuskich
(2,2/1000 osobolat) (19)(18). Powyzsze dane wskazuja, ze w krajach, w ktorych wprowadzono
powszechne szczepienia przeciwko ospie wietrznej obserwuje si¢ spadek zachorowan na
potpasca u dzieci, co mogloby stanowi¢ kolejny argument za wprowadzeniem powszechnych
szczepien przeciwko ospie wietrznej. Co istotne, potpasiec moze wystapi¢ rowniez u zdrowych
dzieci szczepionych przeciwko ospie wietrznej i szacuje si¢, ze wowczas w polowie
przypadkéw odpowiada za niego wirus szczepionkowy. Warto jednak podkresli¢, ze wirus
szczepionkowy jest mniej neurotropowy i rzadziej powoduje powiklania neurologiczne (28).
Do czynnikow ryzyka rozwoju potpasca w wieku dziecigcym, poza chorobami przebiegajacymi
z immunosupresja, naleza: brak szczepienia przeciwko ospie wietrznej, przechorowanie
pierwotnej infekcji VZV w wieku ponizej roku, rasa kaukaska i azjatycka, okres nastoletni,
niektore przewlekle choroby takie jak astma, a takze najprawdopodobniej ostre infekcje
przebiegajace z limfopenia. Najczestszg lokalizacja potpasca u dzieci sg dermatomy odcinka
piersiowego, a bol towarzyszy wykwitom skornym rzadziej niz u dorostych tj. u ok. 28% dzieci
do 5 r.z 1 ok. 60% nastolatkow, a sporadycznie u dzieci szczepionych przeciwko ospie wietrzne;j

58



(29). U dzieci z potpascem wywoltanym przez wirus szczepionkowy najczesciej zajete sa
dermatomy odcinka szyjnego i ledzwiowego kregostupa (30).

Wydaje sie, ze komplikacje w przebiegu potpasca wystepuja czesSciej u dzieci
immunokompetentnych (31)(32)(33). Natomiast, zarowno u dzieci immunokompetentnych, jak
1 z niedoborem odpornosci, najczestszym powiktaniem jest nadkazenie bakteryjne wykwitow
skornych (31)(32). W publikacji wskazano réwniez, ze dokladny wywiad 1 badanie
przedmiotowe wystarczaja by wyloni¢ pacjentow, ktorzy wymagaja szerszej diagnostyki w
kierunku niedoboréw odpornosci i nowotworow (19). W krajach o wysokiej zapadalnosci na
AIDS warto rozwazy¢ przesiewowe badanie w kierunku HIV u kazdego dziecka
prezentujacego polpasiec (34).

W leczeniu poétpasca u dzieci zastosowanie znajduje acyklowir, famcyklowir, walacyklowir
oraz brywudyna, ktore ograniczajg pojawianie si¢ nowych pecherzykdéw i przyspieszajg gojenie
si¢ wykwitow. W przypadku acyklowiru i walacyklowiru czas do przyschnig¢cia polowy
wykwitow skraca si¢ o okoto 2,5 dnia, a okres pojawiania si¢ nowych zmian skraca si¢ o ok.1,5
dnia (35).

Analize aktualnych informacji na temat potpasca u dzieci uzupetniono opisami przypadkdéw
przedstawionymi w publikacjach nr 4 i nr 5.

W Publikacji nr 4 zwrocono uwage na mozliwos¢ pojawienia si¢ objawow ogdlnych
przed ukazaniem si¢ wysypki potpascowej. Podkreslono mozliwos¢ rozwinigcia zapalenia opon
mozgowo-rdzeniowych u immunokompetentnego dziecka z poétpascem ocznym 1 fakt, ze
postawienie diagnozy sprawito trudnos$¢ specjalistom pracujacym z dzie¢mi w osrodkach 3
stopnia referencyjnosci.

W Publikacji nr 5 przedstawiono kolejny przyktad trudnosci diagnostyczno-
terapeutycznych, jakie moze powodowac poétpasiec u dzieci i powiklan zwigzanych z
opoznionym wprowadzeniem wilasciwego leczenia. Poza opisem dwoéch przypadkow,
zwrocono uwage na rokowanie w zespole Ramseya-Hunta (RHS), ktore r6zni si¢ w zaleznosci
od stopnia porazenia nerwu twarzowego oraz na rol¢ skali House’a-Brackmanna nie tylko jako
narzgdzia opisowego, ale rowniez prognostycznego. Wskazano, ze w RHS udowodnione
dziatanie terapeutyczne ma leczenie przeciwwirusowe oraz sterydoterapia, podczas gdy dla
innych interwencji takich jak fizjoterapia, laseroterapia, masaze etc. brakuje silnych dowodow

na ich skuteczno$¢ kliniczna.

59



1.

Whnioski

W okresie po pandemii COVID-19 i zwigzanych z nig obostrzeniach obserwowano
wzrost czegstosci zachorowan na ospe wietrzng u starszych dzieci. Jest mozliwe, ze
wspomniane obostrzenia oraz imigracja ludnosci w zwiagzku z agresja Rosji na Ukraing
wplynely na niestandardowy dla ospy wietrznej rozktad zachorowan ze wzrostem
zapadalnosci w miesigcach letnich i1 jesiennych. Badanie potwierdzito praktycznie
zerowg wyszczepialnos¢ przeciwko ospie wietrznej wsrdd hospitalizowanych dzieci, a
za wickszo$¢ zachorowan (ok. 70%) odpowiadaty kontakty domowe oraz zwigzane z

uczeszczaniem placowkami opiekunczo-wychowawczymi 1 szkolnymi.

W okresie po zniesieniu obostrzen zwigzanych z COVID-19 obserwowano cigzszy
przebieg kliniczny ospy wietrznej: gorszy stan ogolny, dtuzszy czas trwania goraczki i
hospitalizacji, czgstszy przebieg septyczny, czgstsza konieczno$¢ stosowania terapii
skojarzonej kilkoma antybiotykami. Nadkazenia bakteryjne skory pozostaja
najczestszym rodzajem powiktan ospy wietrznej, cho¢ w 2022 roku obserwowano
wzrost czestosci ich wystepowania. U cze$ci immunokompetentnych dzieci obserwuje
si¢ wzrost stezenia aminotransferazy alaninowej, ale nie stwierdzano uposledzenia

wydolnos$ci watroby u tych pacjentow.

Potpasiec u dzieci wystepuje z czestoscig 1,6-2,2 na 1000 osobolat. Czynnikami ryzyka
sg brak szczepienia przeciwko ospie wietrznej, przechorowanie pierwotnej infekcji
VZV w wieku ponizej roku, rasa kaukaska i1 azjatycka, okres nastoletni, niektore
przewlekte choroby takie jak astma, a takze najprawdopodobniej ostre infekcje
przebiegajace z limfopenia. Najczestsza lokalizacja pdtpasca u dzieci jest odcinek
piersiowy, a bol towarzyszy wykwitom skornym rzadziej niz u dorostych. Najczgstszym

powiktaniem jest nadkazenie bakteryjne wykwitow.

W zwiazku ze stosunkowo rzadkim wystepowaniem potpasca u dzieci, rozpoznanie
postaci powiklanych stwarza trudno$ci diagnostyczne, co wiaze si¢ z opdznieniem

rozpoznania 1 co za tym idzie opoznionym wiaczeniem adekwatnego leczenia
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przyczynowego. Z drugiej strony, rozpoznanie to czesto budzi niepokdj prowadzac

czesto do nadmiarowych, niepotrzebnych badan diagnostycznych.

Whiosek ogdlny podsumowujacy cykl badan:

W Polsce, w zwigzku z brakiem obowigzkowych szczepien przeciwko ospie wietrznej,
choroby wywolywane przez VZV wcigz stanowig istotny problem kliniczny. Na obraz
ospy wietrznej istotnie wptyneta pandemia COVID-19, prowadzac do ciezszego
przebiegu klinicznego choroby oraz zwigkszenia czgstosci 1 ciezkosci powiklan,
mozliwych takze w przypadku reaktywacji zakazenia. Nalezy tym samym wspierac
dzialania majace na celu wprowadzenie rutynowych szczepien przeciwko zakazeniom

VZV dla wszystkich dzieci.
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Oswiadczenia wszystkich wspotautoréw publikacji okreslajgce
indywidualny wktad (udzial merytoryczny 1 procentowy) kazdego z

nich w ich powstanie.
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WOURLeE | OFOH. Lol

(miejscowos¢, data)

Prof. dr hab. n. med. Maria Pokorska-Spiewak
(imig i nazwisko)

OSWIADCZENIE

Jako wspdtautor pracy pt. ,,Jmpact of COVID-19 Pandemic on the Clinical Course and
Complications of Varicella — A Retrospective Cohort Study” o$wiadczam, iz mdj wiasny
wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badaf oraz
przedstawienie pracy w formie publikacji stanowi:

-koncepcja pracy
-analiza statystyczna
-recenzja
-nadzér merytoryczny
-wniesienie poprawek
-akceptacja ostatecznej wersji artykutu.
M¢j udzial procentowy w przygotowaniu publikacji okreslam jako 20%.
Wkiad Mai Pietrzak w powstawanie publikacji okreslam jako 80%,
obejmowat on: zbieranie, wstgpng analize i interpretacje danych oraz napisanie manuskryptu,
whniesienie poprawek i akceptacje ostatecznej wersji pracy.
Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cze$é rozprawy doktorskiej
lek. Mai Pietrzak.
<

Motste . S

(podpis o$wiadczajacego)

*w szczegdlnoscei udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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LCM¢&0 | 01. 0% 1

(miejscowos¢, data)

Prof. dr hab. n. med. Maria Pokorska-Spiewak
(imig i nazwisko)

OSWIADCZENIE

Jako wspélautor pracy pt. ,,Varicella-zoster virus hepatitis — a rare complication
of primary infection in immunocompetent children?” o$wiadczam, iz méj wilasny wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi:
-analiza statystyczna
-recenzja
-nadz6ér merytoryczny
-wniesienie poprawek
-akceptacja ostatecznej wersji pracy.
M¢j udzial procentowy w przygotowaniu publikacji okreslam jako 15%.
Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 85%,
obejmowal on: koncepcja pracy, zbieranie, wstgpng analize i interpretacje danych oraz
napisanie manuskryptu, wniesienie poprawek i akceptacje ostatecznej wersji pracy.
Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako cze$¢ rozprawy doktorskiej
lek. Mai Pietrzak.

(podpis o$wiadczajacego)

*w szczegblnosci udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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Wt | 03041

(miejscowosé, data)

Prof. dr hab. n. med. Maria Pokorska-Spiewak
(imie i nazwisko)

OSWIADCZENIE

Jako wspoétautor pracy pt. ,,Shingles in Children” o$wiadczam, iz méj wiasny wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowity:

-recenzja

-nadz6r merytoryczny

-wniesienie poprawek

-akceptacja ostatecznej wersji pracy.

MGdj udziat procentowy w przygotowaniu publikacji okresiam jako 10%.

Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 90%,

obejmowal on: konceptualizacj¢ tematu, zbieranie, analize i interpretacje danych oraz
napisanie manuskryptu i wniesienie poprawek.

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czesé rozprawy doktorskiej
lek. Mai Pietrzak.

A 5 %
UColielec - {3' U.AAS%

(podpis osw1adcz jacego)

*w szczeg6lnoéci udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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(miejscowos¢, data)

Prof. dr hab. n. med. Maria Pokorska-Spiewak
(imig i nazwisko)

OSWIADCZENIE

Jako wspdtautor pracy pt. ,,Meningitis in the Course of Herpes Zoster Ophthalmicus in
an Immunocompetent Boy” oswiadczam, iz modj wilasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:
-recenzja
-nadzdér merytoryczny
-wniesienie poprawek
-akceptacja ostatecznej wersji artykuhu.
MJj udzial procentowy w przygotowaniu publikacji okreslam jako 10%.
Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 80%,
obejmowal on: koncepcje pracy, zbieranie, analize¢ i interpretacje danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacje ostatecznej wersji pracy. Jednoczesnie
wyrazam zgode na wykorzystanie w/w pracy jako cze$é rozprawy doktorskiej lek. Mai
Pietrzak.

MOMM&M

(podpis o$wiadczajacego)

*w szczeg6lnosei udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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LQL-J% ! Q. 04y 20 -

(miejscowos¢, data)

prof. dr hab. n. med. Magdalena Marczynska
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Meningitis in the Course of Herpes Zoster Ophthalmicus in
an Immunocompetent Boy” oswiadczam, iz mdj wlasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:
-nadzér merytoryczny
-wniesienie poprawek
-akceptacja ostatecznej wersji pracy
M¢j udzial procentowy w przygotowaniu publikacji okreslam jako 5%.
Wktad Mai Pietrzak w powstawanie publikacji okre$lam jako 80%,
obejmowal on: koncepcje pracy, zbieranie, analizg¢ i interpretacje danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacje ostatecznej wersji pracy.
Jednoczesnie wyrazam zgodg¢ na wykorzystanie w/w pracy jako cze$é rozprawy doktorskiej
lek. Mai Pietrzak.

*w szczeg6lnoscei udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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Warszawa, dn. 08.04.2025
(miejscowos¢, data)

Dr n.med. in. o zdr. Magdalena Pluta
(imi¢ 1 nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Meningitis in the Course of Herpes Zoster Ophthalmicus in
an Immunocompetent Boy” oswiadczam, iz moj] wlasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:
-nadzér merytoryczny
-wniesienie poprawek
-akceptacja ostatecznej wersji pracy.
Moj udziat procentowy w przygotowaniu publikacji okre§lam jako 5%.
Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 80%,
obejmowal on: koncepcje pracy, zbieranie, analiz¢ i interpretacje danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacj¢ ostatecznej wersji pracy.
Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cz¢$¢ rozprawy doktorskiej

lek. Mai Pietrzak.

(podpis o$wiadczajacego)

*w szezegolnosel udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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OL.o4y. e

(miejscowo$¢, data)

Prof. dr hab. n. med. Maria Pokorska-Spiewak
(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Facial nerve palsy in the course of herpes zoster infection —
challenges in the treatment and prognosis™ o§wiadczam, iz méj wlasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:

-recenzja

-nadzoér merytoryczny

-wniesienie poprawek

-akceptacja ostatecznej wersji artykutu.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 10%.

Wkiad Mai Pietrzak w powstawanie publikacji okre§lam jako 80%,

obejmowal on: koncepcje pracy, zbieranie, analiz¢ i interpretacje danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacje ostatecznej wersji pracy.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cze$¢ rozprawy doktorskiej
lek. Mai Pietrzak.

(podpis o$wiadczajgcegd)

*w szczegdlnoscei udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badaf, interpretacji wynikow
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Lowe L0 4. 202 o

(miejscowosé, data)

prof. dr hab. n. med. Magdalena Marczynska
(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Facial nerve palsy in the course of herpes zoster infection —
challenges in the treatment and prognosis” oswiadczam, iz m6j wiasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:

-nadzor merytoryczny

-whiesienie poprawek

-akceptacja ostatecznej wersji pracy

MOoj udziat procentowy w przygotowaniu publikacji okreslam jako 5%.

Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 80%,

obejmowatl on: koncepcje pracy, zbieranie, analiz¢ i interpretacje danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacj¢ ostatecznej wersji pracy.

Jednoczes$nie wyrazam zgode na wykorzystanie w/w pracy jako cze$¢ rozprawy doktorskiej

lek. Mai Pietrzak. [

(podpis oswiadczajgcego)

*w szczegolnoscei udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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Warszawa, dn. 08.04.2025
(miejscowos¢, data)

Dr n.med. in. o zdr. Magdalena Pluta
(imi¢ 1 nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Facial nerve palsy in the course of herpes zoster infection —
challenges in the treatment and prognosis™ oswiadczam, iz moj wlasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi:

-nadzér merytoryczny

-wniesienie poprawek

-akceptacja ostatecznej wersji pracy.

Moj udziat procentowy w przygotowaniu publikacji okre§lam jako 5%.

Wktad Mai Pietrzak w powstawanie publikacji okreslam jako 80%,

obejmowal on: koncepcje pracy, zbieranie, analizg¢ i interpretacj¢ danych oraz napisanie
manuskryptu, wniesienie poprawek i akceptacj¢ ostatecznej wersji pracy.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cz¢$¢ rozprawy doktorskiej

lek. Mai Pietrzak.

(podpis o$wiadczajacego)

*w szezegolnosel udziatu w przygotowaniu koncepeiji, metodyki, wykonaniu badan, interpretacji wynikow
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