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Il. WYKAZ STOSOWANYCH SKROTOW

AlS

B-IPQ

BMI

DSM-5

ESID

FSS

HADS

HADS-A

HADS-D

IcCQ

Atenska Skala Bezsennosci

(ang.: Athens Insomnia Scale)

Skrécony Kwestionariusz Percepcji Choroby

(ang.: Brief-liness Perception Questionnaire)

Wskaznik Masy Ciata
(ang.: Body Mass Index)

Kryteria diagnostyczne zaburzen psychicznych, pigta
edycja

(ang.: Diagnostic and Statistical Manual of Mental
Disorders, fifth edition)

Europejskie Towarzystwo ds. Niedoboréw Odpornosci

(ang.: European Society for Immunodeficiencies)

Skala Nasilenia Zmeczenia

(ang.: Fatigue Severity Scale)

Szpitalna Skala Leku i Depresji

(ang.: Hospital Anxiety and Depression Scale)

Szpitalna Skala Leku i Depresji - podskala leku

(ang.: Hospital Anxiety and Depression Scale-Anxiety)

Szpitalna Skala Leku i Depresji - podskala depresji

(ang.: Hospital Anxiety and Depression Scale-Depression)

Kwestionariusz Postrzegania Choroby

(ang.: liness Cognition Questionnaire)



ICD-10 Miedzynarodowa Klasyfikacja Chordb, wersja dziesigta
(ang.: 10th revision of International Classification of

Diseases)

IEI Wrodzone btedy odpornosci

(ang.: Inborn errors of immunity)

VIS Miedzynarodowa Unia Towarzystw Immunologicznych

(ang.: International Union of Immunological Societies)

NRS Skala numeryczna

(ang.: Numerical Rating Scale)

PIDs Pierwotne niedobory odpornosci

(ang.: primary immunodeficiencies)

PSQl Indeks Jakosci Snu Pittsburgh
(ang.: Pittsburgh Sleep Quality Index)

Stowa kluczowe w jezyku polskim: wrodzone btedy odpornosci, pierwotne
niedobory odpornosci, subiektywna jako$¢ snu, bezsenno$¢, zmeczenie, lek,

depresja, percepcja choroby

Stowa kluczowe w jezyku angielskim: inborn errors of immunity, primary
immunodeficiencies, subjective sleep quality, insomnia, fatigue, anxiety,

depression, illness perception



lll. STRESZCZENIE W JEZYKU POLSKIM

Wstep: Wrodzone btedy odpornosci (IEl), wczes$niej okreSlane jako pierwotne
niedobory odpornosci, stanowiq heterogenng grupe zaburzen uktadu
immunologicznego o  przewlektym  przebiegu, charakteryzujgcych  sie
nawracajgcymi infekcjami, tendencjg do autoimmunizacji oraz zwiekszonym
ryzykiem nowotwordw ztosliwych. Przewlekty charakter choroby oraz koniecznosc
regularnych interwencji diagnostyczno-terapeutycznych mogqg wptywaé¢ na
jakos¢ snu i stan psychiczny pacjentéw. Dotychczasowe badania nad IEl
koncentrowaty sie gtdwnie na mechanizmach patogenetycznych i fenotypie
klinicznym, natomiast jako$¢ snu oraz aspekty psychologiczne pozostawaty mnigj
poznane. Niniejsza rozprawa stanowi kompleksowq analize tych zagadnien u
dorostych pacjentéw z IEl.

Cel: Celem pracy byta kompleksowa ocena subiektywnej jakosci snu, czestosci
wystepowania objawdw bezsennosci oraz nasilenia zmeczenia u dorostych
pacjentdw z wrodzonymi btedami odpornosci w Polsce, a takze identyfikacja
klinicznych i psychospotecznych uwarunkowan tych zaburzeh. Ponadto celem
pracy byta ocena czestosci i nasilenia objawdw lekowych w badanej populacii,
analiza ich zwigzkdw z czynnikami klinicznymi, socjodemograficznymi oraz
percepcjg choroby, jak rowniez okreslenie zmiennych determinujgcych poziom
leku u pacjentow z IEI.

Materiat i metody: Wieloosrodkowe badanie przekrojowe objeto 105 dorostych
pacjentow z rozpoznaniem wrodzonych bteddw odpornosci (55 kobiet, 50
mezczyzn; srednia wieku 42 lata), rekrutowanych w czterech polskich oSrodkach
referencyjnych (Gdansk, Warszawa, Krakéw, Bydgoszcz) w latach 2021-2022. Do
oceny zastosowano narzedzia psychometryczne: Atenskg Skale Bezsennosci,
Indeks Jakosci Snu Pittsburgh, Skale Nasilenia Zmeczenia, Szpitalng Skale Leku i
Depresji, Skrécony Kwestionariusz Percepcji Choroby oraz Kwestionariusz
Postrzegania Choroby. W analizie statystycznej wykorzystano testy poréwnan
miedzygrupowych, analize korelacji, regresje wielokrotng oraz analize sciezkowq.
Wyniki: Ztg subiektywnqg jako$¢ snu stwierdzono u 45,7% pacjentow. Byta ona
istotnie zwigzana z ptcig zehskq, wyzszym wskaznikiem masy ciata, wiekszqg liczbg
chordb wspdtistniejgcych, czestszym wystepowaniem dolegliwosci bdélowych oraz
wiekszg liczbg zakazenh w okresie frzech miesiecy poprzedzajgcych badanie.

Predyktorami ztej jakosci snu byty liczba chordb przewlektych, obecnos¢ objawdw



lekowych oraz czesto$¢ bdolu w ciggu ostatnich trzech miesiecy. Objawy
bezsennosci stwierdzono u 44,6% pacjentéw z IEl. Sredni deklarowany czas snu
wynosit 7,0£1,5 godziny, a u 32,6% badanych byt krétszy niz 7 godzin. Srednia
latencja snu wynosita 41,2+53,1 minuty, a u 27% pacjentéw przekraczata warto$c
uznawang za prawidtowqg (30 minut). Predyktorami bezsennosci byty liczba
choréb przewlektych, obecno$¢ objawdw lekowych oraz czestos¢ bdlu w
ostatnich trzech miesigcach. Klinicznie istotne zmeczenie stwierdzono u 52,2%
badanych. Jego predyktorami byty pteC Zzenska, liczba chordb przewlektych,
obecnos$¢ objawdw lekowych i depresyjnych oraz czestos¢ bdolu w ostatnich
trzech miesigcach. Czynniki bezposrednio zwigzane z chorobg podstawowq, w
tym rodzqj IEl, typ leczenia substytucyjnego, opdznienie rozpoznania, ciezkos¢
zakazen oraz czesto$¢ hospitalizacji z powodu infekcji, nie wykazywaty istothego
zwigzku z jakosciq snu, nasileniem objawow bezsennosci ani zmeczeniem. Objawy
lekowe stwierdzono u 36,2% pacjentow. Wyzszy poziom leku byt istotnie zwigzany z
czestszym wystepowaniem bdlu, mtodszym wiekiem, brakiem statego dochodu,
gorszqg jakoscig snu oraz wiekszym nasileniem objawdw depresyjnych. Stwierdzono
takze zaleznos$ci miedzy nasileniem leku a bardziej negatywng emocjonalng i
poznawczg reprezentacjg choroby, silniejszym poczuciem bezradnosci, niskg
akceptacjg choroby oraz niskim postrzeganiem korzysci wynikajgcym z jej
doswiadczenia.

Whnioski: Zaburzenia snu, zmeczenie oraz objawy lekowe wystepujqg czesto u
pacjentdw z IEl i pozostajg ze sobg w wzajemnych relacjach. Nasilenie leku nie jest
zwigzane z obiektywnymi wskaznikami ciezkosci IEl, natomiast kluczowq role
odgrywa wielowymiarowa percepcja choroby. Negatywna reprezentacja
poznawcza i emocjonalna choroby — obejmujgca przekonanie o powaznych
konsekwencjach choroby, poczucie braku kontroli, bezradno$¢ oraz niskg
akceptacje — wigze sie z nasileniem objawdw lekowych. Percepcja choroby jako
aspekt  potencjalnie  modyfikowalny  uzasadnia  wdrozenie  interwencii
psychologicznych  ukierunkowanych na  modyfikacje  dysfunkcjonalnych
przekonan. Zasadna jest rutynowa ocena jakosci snu i stanu emocjonalnego jako
integralnego elementu opieki nad pacjentami z IEl. Skuteczna kontrola bdlu,
leczenie zaburzeh snu oraz interwencje psychoterapeutyczne mogq przyczynic sie

do redukcji objawodw lekowych i poprawy funkcjonowania pacjentow.



IV. STRESZCZENIE W JEZYKU ANGIELSKIM

Doctoral Thesis: “Analysis of subjective sleep quality and selected psychological

factors in patients with primary immunodeficiencies.”

Introduction: Inborn errors of immunity (IEl), previously known as primary
immunodeficiencies, constifute a heterogeneous group of immune system
disorders with a chronic course, characterized by recurrent infections, a tendency
toward autoimmunity, and an increased risk of malignant neoplasms. The chronic
nature of the disease and the need for regular diagnostic and therapeutic
interventions may affect sleep quality and patients’ mental health. Previous
studies on IEl have focused mainly on pathogenetic mechanisms and the clinical
phenotype, whereas sleep quality and psychological aspects have remained less
well explored. This dissertation provides a comprehensive analysis of these issues in
adult patients with IEl.

Aim: The aim of the study was to provide a comprehensive assessment of
subjective sleep quality, the prevalence of insomnia symptoms, and the severity of
fatigue among adult patients with inborn errors of immunity in Poland, as well as to
identify clinical and psychosocial determinants of these disturbances. In addition,
the study aimed to evaluate the prevalence and severity of anxiety symptoms in
the studied population, analyze their associations with clinical and
sociodemographic factors and illness perception, and determine the variables
influencing anxiety levels in patients with IEl.

Materials and Methods: A multicenter cross-sectional study was conducted in 105
adult patients diagnosed with inborn errors of immunity (55 women, 50 men; mean
age 42 years), recruited from four Polish reference centers (Gdansk, Warsaw,
Krakdw, Bydgoszcz) between 2021 and 2022. Psychometric instruments used
included the Athens Insomnia Scale, the Pittsburgh Sleep Quality Index, the
Fatigue Severity Scale, the Hospital Anxiety and Depression Scale, the Brief lliness
Perception Questionnaire, and the lliness Cognition Questionnaire. Statistical
analysis included tests for between-group comparisons, correlation analysis,
multiple regression, and path analysis.

Results: Poor subjective sleep quality was found in 45.7% of patients. It was
significantly associated with female sex, higher body mass index, a greater

number of comorbidities, more frequent pain symptoms, and a higher number of



infections during the three months preceding the study. Predictors of poor sleep
quality included the number of chronic diseases, the presence of anxiety
symptoms, and pain frequency during the previous three months. Insomnia
symptoms were found in 44.6% of patients with IEl. The mean reported sleep
duration was 7.0£1.5 hours, and in 32.6% of participants it was shorter than 7 hours.
The mean sleep latency was 41.2+53.1 minutes, and in 27% of patients it exceeded
the value considered normal (30 minutes). Predictors of insomnia included the
number of chronic diseases, the presence of anxiety symptoms, and pain
frequency during the previous three months. Clinically significant fatigue was
found in 52.2% of participants. Its predictors included female sex, the number of
chronic diseases, the presence of anxiety and depressive symptoms, and pain
frequency during the previous three months. Factors directly related to the
underlying disease, including the type of IEl, the type of substitution therapy,
diagnostic delay, severity of infections, and frequency of hospitalizations, did not
show a significant association with sleep quality, insomnia severity, or fatigue.
Anxiety symptoms were found in 36.2% of patients. Higher anxiety levels were
significantly associated with more frequent pain symptoms, younger age, lack of
stable income, poorer sleep quality, and greater severity of depressive symptoms.
Associations were also observed between anxiety severity and a more negative
emotional and cognitive representation of the disease, a stronger sense of
helplessness, a lower illness acceptance, and a weaker perception of potential
benefits resulting from the illness experience

Conclusions: Sleep disturbances, fatigue, and anxiety symptoms are highly
prevalent among patients with IEI and remain interrelated. Anxiety severity is not
associated with objective indicators of IEl severity, whereas multidimensional illness
perception plays a key role. Negative cognitive and emotional representation of
the disease—encompassing beliefs about serious consequences, lack of control,
helplessness, and low illness acceptance—is associated with increased anxiety
symptoms. lliness perception as a potentially modifiable factor justifies the
implementation of psychological interventions aimed at modifying dysfunctional
beliefs. Routine assessment of sleep quality and emotional status is warranted as
an integral element of care for patients with IEl. Effective pain control, treatment
of sleep disturbances, and psychotherapeutic interventions may conftribute to the

reduction of anxiety symptoms and improvement of patient functioning.
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V. WPROWADZENIE

Wrodzone btedy odpornosci (ang. inborn errors of immunity, IEl), wczesniej
okreSlane  jako pierwotne niedobory odpornosci (ang.: primary
immunodeficiencies, PIDs), stanowig heterogenng grupe genetycznie
uwarunkowanych zaburzen uktadu immunologicznego. Ich istotg sg mutacje w
pojedynczych genach, ktére prowadzg do upodledzenia rozwoju lub funkciji
okreslonych elementdw odpornosci. Klasyfikacja wrodzonych bteddw odpornosci
jest regularnie aktualizowana przez Miedzynarodowqg Unie Towarzystw
Immunologicznych (ang.: International Union of Immunological Societies, 1UIS). W
najnowszym raporcie IUIS z 2024 roku wyszczegdlniono tgcznie 555. zaburzen z tej
grupy, uwarunkowanych mutacjami w 504. réznych genach!. Wspotczesna
klasyfikacja dzieli IEI na gtdwne kategorie kliniczno-immunologiczne, obejmujgce
m.in.: ztozone niedobory immunologiczne (ciezkie ztozone niedobory
immunologiczne i pokrewne), pierwotne niedobory przeciwciat (humoralne),
choroby dysregulacji immunologicznej, wrodzone defekty liczby Ilub funkciji
fagocytdw, zaburzenia odpornosci wrodzonej, choroby autozapalne, niedobory
dopetniacza, wrodzong niewydolnos$¢ szpiku oraz tzw. fenokopie IEl. Tak szeroka
klasyfikacja odzwierciedla ogromng réznorodnos$¢ fenotypdw klinicznych tych
zaburzen oraz fakt, Zze praktycznie kazda funkcjonalna cze$¢ uktadu
immunologicznego moze by¢ dotknieta mutacjg wrodzong. Konsekwencijq jest
nieprawidtowa funkcja uktadu immunologicznego, ktéra czyni pacjentow
podatnymi na ciezkie i nawracajgce infekcje, a takze sprzyja wystepowaniu
dysregulacji immunologicznej, m.in. autoimmunizaciji, atopii czy rozwojowi chordb
nowotworowych2. Chociaz poszczegdine jednostki chorobowe z tej grupy sg
rzadkie, tgcznie IEl wystepujg czesciej niz dawniej sgdzono — wedtug najnowszych
danych dotykajg okoto 1 na 1200 noworodkdéw, co oznacza istotne obcigzenie
populacyjne2. W wiekszosci przypadkdw poczatek choroby przypada gtdwnie na
wiek dzieciecy, jednak choroba moze wystgpic w kazdym wieku?, z najwiekszg
czestoscig wystepowania w przedziale wiekowym pomiedzy 20. a 40. rokiem
zycia.

Kliniczne manifestacje IEI obejmuja nawracajgce zakazenia, w tym
szczegodlnie bakteryjne zakazenia goérnych i dolnych drég oddechowych oraz

przewodu pokarmowego, zapalenie opon modzgowo-rdzeniowych, zapalenie
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stawdw oraz ropnie skéry i narzgddw wewnetrznych4. Infekcje niejednokrotnie
majg ciezki przebieg i nie zawsze wystepuje adekwatna odpowiedz na
standardowe leczenie>. W wyniku nawracajgcych infekcji uktadu oddechowego
U pacjentéw z IEl moze dojs¢ do rozwoju rozstrzeni oskrzeli, przewlektej
obturacyjnej choroby ptuc oraz srodmigzszowej choroby ptucsé. Wirusowe infekcje
uktadu oddechowego, przewodu pokarmowego i skory rowniez sg powszechne’.
Ponadto, defekty genetyczne zwigzane z IEl prowadzg do atopii, autoimmunizacii
oraz limfoproliferacji’. Najpowazniejszg konsekwencjq kliniczng wrodzonych
bteddw odpornosci u dorostych jest istotnie zwiekszona predyspozycja do rozwoju
nowotwordw ztosliwych, zwtaszcza chtoniaka oraz raka zotqgdkad. U pacjentdw z
ciezkimi niedoborami odpornosci mogqg wystepowac przewlekte biegunki,
zakazne lub wynikajgce z enteropatii zwigzanej z dysregulacjg immunologiczng.
Warto zauwazy¢, ze objawy autoimmunizacji mogqg poprzedzac wystepowanie
objawdw infekcyjnych?. Tak szerokie spekirum objawdw klinicznych IEl u dorostych
wymaga kompleksowego, interdyscyplinarnego podejscia diagnostycznego i
terapeutycznego.

W przeciwienstwie do wielu innych jednostek chorobowych, w przypadku
wrodzonych bteddw odpornosci brak jest uniwersalnych wystandaryzowanych
skal, umozliwiajgcych obiektywng ocene aktywnosci choroby. W praktyce
klinicznej oraz w badaniach naukowych powszechnie przyjmuje sie zatem
parametry posrednie, takie jak czesto$¢ epizoddw infekcyjnych oraz liczba
zastosowanych cykli antybiotykoterapii, ktére stanowig umowny, lecz szeroko
akceptowany wyktadnik aktywnosci procesu chorobowego. Wskazniki te, mimo iz
nie odzwierciedlajg w petni ztozonosci fenotypu klinicznego pierwotnych
niedoboréw odpornosci, pozostajg istotnym narzedziem w monitorowaniu
przebiegu choroby i ocenie skutecznosci stosowanej substytucyjnej terapii
immunoglobulinami'’.

Przewlekty charakter wrodzonych bteddw odpornoéci oraz opisane
powiktania mogg wptywac na rézne aspekty zycia pacjentdéw, w tym na wzorce
snu. Ponadto, ze wzgledu na czeste procedury medyczne, koniecznos$c statego
leczenia i monitorowania, nieprzewidywalny przebieg choroby oraz ryzyko rozwoju
nowotwordw, pacjenci sq szczegdlnie narazeni na rozwdj zaburzeh zdrowia
psychicznego, takich jak lek i depresja. Niestety, aspekty te przez dtugi czas

pozostawaty niedostatecznie zbadane u pacjentéw z IEl. W ostatnich latach
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wzrasta liczba badan analizujgcych stan psychiczny i jako$S¢ zycia oséb z
wrodzonymi btedami odpornosci, ujawniajgc skale tego problemu’2,

Sen jest fiziologicznym stanem organizmu, wystepujgcym cyklicznie w rytmie
dobowym. Charakteryzuje sie obnizong wrazliwoscig na bodzce zewnetrzne,
zmniejszong aktywnoscig motoryczng i obnizong aktywnosciqg kory mdzgowe;.
Podczas snu dochodzi do zwolnienia czynnosci serca, oddychania oraz innych
procesow fizjologicznych, a takze do chwilowej utraty swiadomosci's. Sen petni
kluczowe funkcje fizjologiczne, w tym regeneracje fizycznqg'4, konsolidacje
pamieci oraz utrzymanie prawidtowego funkcjonowania uktadu
odpornosciowego's. Niemniej jednak, doktadny mechanizm tych proceséw nie
jest jeszcze w petni poznany. Miedzynarodowa Klasyfikacja Zaburzeh Snu
identyfikuje siedem gtodwnych kategorii tych zaburzen, a mianowicie bezsennose,
zaburzenia oddychania zwigzane ze snem, hipersomnie, zaburzenia rytmu
okotodobowego, parasomnie, zaburzenia ruchowe zwigzane ze snem oraz inne
zaburzenia snu'é.

Zmeczenie definiowane jest jako uczucie ostabienia i braku energii, ktére
pojawia sie w odpowiedzi na wysitek fizyczny lub psychiczny. U zdrowych osob
zmeczenie jest zjawiskiem przejsciowym, ktére ustepuje po odpoczynku. Natomiast
nasilone zmeczenie, ktére nie ustepuje po odpoczynku i ogranicza codzienne
funkcjonowanie, jest uwazane za odstepstwo od normy'’. Przewlekte zmeczenie,
definiowane jako trwajgce dtuzej niz sze$¢ miesiecy, jest zjawiskiem stosunkowo
powszechnym — w populacji ogdlnej czestos¢ jego wystepowania waha sie od
13% do 30%'8. Jest ono czestsze u pacjentow z chorobami przewlektymi, a
najwyzsza czestos¢ wystepowania obserwowana jest u oséb z chorobami
autoimmunologicznymi'®. Cho¢ zwigzek pomiedzy przewlektymi schorzeniami a
zmeczeniem zostat potwierdzony w wielu badaniach, mechanizmy lezgce u jego
podstaw nie zostaty jeszcze w petni wyjasnione.

Lek w ujeciu klinicznym definiuje sie jako stan psychiczny charakteryzujgcy
sie nadmiernym niepokojem, strachem i uczuciem napiecia wynikajgcym z
antycypacji potencjalnego zagrozenia®. Odczuwanie leku wigze sie z
przewidywaniem przysztych negatywnych wydarzen i moze by< wywotywane
zardbwno przez czynniki zewnetrzne, takie jak stresujgce wydarzenia, bodzce
Srodowiskowe, jak i wewnetrzne, na przyktad nieprzyjemne mysli2l. Chociaz lek jest

powszechny u pacjentdw z chorobami przewlektymi?2,23, nie jest on rutynowo

13



oceniany?4. Ostatnie doniesienia naukowe wskazujg na podwyzszony poziom leku
wsréd pacjentow z wrodzonymi btedami odpornosci w poréwnaniu z populacjg
nieobcigzong IEI?. Niemniej jednak, jak dotgd nie poznano czynnikdw
determinujgcych wystepowanie leku w tej specyficznej grupie pacjentdw, co
stanowi istotng luke badawczg. Wysoki poziom odczuwanego leku moze
znaczgco wptywac na jakos¢ snu pacjentdw, prowadzgc do jej pogorszenia, a
chroniczny niedobdr snu moze potegowac objawy lekowe. Zaburzenia snu sq
powszechnym problemem w populacji pacjentéw z chorobami przewlektymi
19,26 27,28 q liczne badania wykazaty dwukierunkowy zwigzek miedzy jakoscig snu a
lekiem 27,3031,

Percepcja choroby jest terminem okreslajgcym subiektywne przekonania
pacjentdw na temat ich schorzenia®2. Zgodnie z teorig samoregulacji zachowania
stworzong przez Leventhal’a, osoby do$wiadczajgce choroby tworzg wtasng
reprezentacje swojego stanu zdrowias3, Sktada sie ona z reprezentacji poznawczej
i emocjonalnej’4. Reprezentacja poznawcza obejmuje pie¢ wymiardw:

- przyczyny choroby: przekonania pacjenta na temat czynnikdw
odpowiedzialnych za pojawienie sie choroby,

— konsekwencje choroby: przekonania pacjenta na temat wptywu
choroby na jego zycie,

— identyfikacja: przekonanie dotyczgcego tego, jakie objawy z jakim
nasileniem zwigzane sq z dang chorobq,

- przebieg i czas trwania choroby: przekonania pacjenta odnosnie
przebiegu i tego, jak dtugo bedzie trwata choroba,

- poczucie konftroli: przekonania odnosnie mozliwosci kontrolowania
schorzenia i pojawiajgcych sie objawdw oraz skutecznosci dziatan
medycznych3s,

Reprezentacja emocjonalna obejmuje obawy i emocje zwigzane z chorobg.
Ponadto, ten model uwzglednia zrozumienie choroby przez pacjentas¢. Percepcja
choroby wptywa na reakcje emocjonalne oraz strategie radzenia sobie z
codziennymi wyzwaniami zwigzanymi z chorobg3®2. W ostatnich latach wzrosto
zainteresowanie badaniami nad percepcjg choroby u pacjentéw z chorobami
przewlektymi, co wynika z jej wptywu na stan emocjonalny, stosowanie sie do
zalecen, a w konsekwenciji takze na wyniki leczenia, a nawet $miertelnos¢. Co

wazne, percepcja choroby jako aspekt poznawczy ma charakter modyfikowalny.
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Zrozumienie mechanizmow, ktére ksztattujg przekonania pacjentéw o chorobie,
moze przyczyni¢ sie do poprawy efektéw terapeutycznych?’. Pacjenci cierpigcy
na choroby przewlekte mogqg doswiadczac réznorodnych negatywnych emocii,
w tym smutku, strachu, drazZliwosci, poczucia bezradnosci czy ztosci, ktoére
zZznaczgco wptywajg na ich codzienne funkcjonowanie. Niezwykle istothe wydaje
sie wiec, aby w opiece nad pacjentami z wrodzonymi btedami odpornosci
uwzgledniac¢ nie tylko aspekty fizyczne choroby, ale réwniez psychologiczne i

spoteczne.
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VI. CELE PRACY

Cele publikaciji nr 1.

1. Ocena czestosci wystepowania objawdw bezsennosci oraz wybranych
charakterystyk snu (dtugosci i latencji snu) w populacji pacjentow z
wrodzonymi btedami odpornosci (IEl) w Polsce.

2. Ocena subiektywnej jakosci snu w populacji polskiej dorostych pacjen-
tow z IEL

3. Ocena czestosci odczuwanego zmeczenia wsréd dorostych pacjentéow
z |[El w Polsce.

4. Ocena czynnikdw wspdtistniejgcych i wptywajgcych na subiektywnqg
jakos¢ snu, objawy bezsennosci i nasilenie zmeczenia w badanej popu-

lacji.

Cel publikaciji nr 2.
1. Ocena czestosci wystepowania oraz nasilenia objawdw lekowych u
dorostych pacjentéw z wrodzonymi btedami odpornosci w Polsce.
2. Ocena zwigzkdéw poziomu leku z wybranymi danymi klinicznymi, socjo-

demograficznymi oraz czynnikami psychologicznymi.
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VIl. OMOWIENIE PUBLIKACJI WCHODZACYCH W SKEAD ROZPRAWY
DOKTORSKIEJ

Materiaty i metody

. Projekt badania i populacja badana

Przeprowadzono wieloosrodkowe, przekrojowe badanie obserwacyjne z udziatem
dorostych pacjentéw (218 lat) z rozpoznaniem wrodzonych bteddw odpornosci,
ustalonym zgodnie z kryteriami diagnostycznymi Europejskiego Towarzystwa
Niedoboréw Odpornosci (ang.: European Society for Immunodeficiencies, ESID).
Rekrutacja odbywata sie w czterech polskich osrodkach referencyjnych:
Gdansku, Warszawie, Krakowie oraz Bydgoszczy, w okresie od lutego 2021 do
grudnia 2022 roku. Do badania wtgczono 105 pacjentdw: 55 kobiet (52,4%) i 50
mezczyzn (47,6%). Wszyscy uczestnicy wyrazili Swiadomg pisemng zgode na udziat
w badaniu. Projekt badania uzyskat akceptacje Niezaleznej Komisji Bioetycznej do
spraw Badan Naukowych przy Gdanskim Uniwersytecie Medycznym nr
NKBBN/422/2017-2018.

. Dane kliniczne i socjodemograficzne

U wszystkich pacjentéw zebrano dane demograficzne obejmujgce: wiek,
pte¢, poziom wyksztatcenia, miejsce zamieszkania oraz status zawodowy.
Réwnolegle przeanalizowano parametry kliniczne, w tym typ i czas frwania
wrodzonego btedu odpornosci, opdznienie rozpoznania, stosowang substytucyjng
terapie immunoglobulinami  (dozylng lub podskdrng), czesto$¢ epizoddw
infekcyjnych wraz z ich ciezkoscig w okresie trzech miesiecy poprzedzajgcych
badanie oraz koniecznos$¢ hospitalizacji w zwigzku z zakazeniami w tym przedziale
czasowym. Uwzgledniono réwniez obecnos$¢ dolegliwosci bdlowych wraz z ich
czestoScig i nasileniem, a takze choroby wspdtistniejgce, ze szczegdlinym
uwzglednieniem choréb autoimmunologicznych, nowotworowych oraz zaburzen
depresyjnych.

Na potrzeby niniejszej pracy przyjeto trzystopniowq klasyfikacje ciezkosci
zakazen. Infekcje o przebiegu tagodnym definiowano jako te, ktére byty leczone
wytqgcznie objawowo i nie wymagaty leczenia przyczynowego
(antybiotykoterapii, terapii przeciwwirusowej czy przeciwgrzybiczej). Do kategorii

zakazen umiarkowanych zaliczano epizody wymagajgce wdrozenia leczenia
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przyczynowego w warunkach ambulatoryjnych. Infekcje ciezkie definiowano jako
epizody wymagajgce hospitalizacji niezaleznie od rodzaju zastosowanego

leczenia.

. Narzedzia badawcze

Indeks Jakosci Snu Pittsburgh (ang.: Pittsburgh Sleep Quality Index,
PSQI) stuzy do oceny subiektywnej jakosci snu  w okresie miesigca
poprzedzajgcego badanie. Sktada sie z 19 pytan, ktére tworzg 7 komponentow:
subiektywna jako$¢ snu, czas zasypiania, czas trwania snu, efektywnos$¢ snu,
zaburzenia snu, stosowanie lekdw nasennych oraz zaburzenia funkcjonowania w
ciggu dnia. Globalny wynik skali (zakres od 0 do 21 punktdw) stanowi sume
wynikéw dla 7 domen. Wynik globalny <5 punktdw uznawany jest za oznaczajgcy
dobrqg jako$¢ snu, natomiast wynik globalny wyzszy niz 5 punktéw odzwierciedla
7tqg jakos¢ snuse,

Atenska Skala Bezsennosci (ang.: Athens Insomnica Scale, AlS) fo
kwestionariusz uzywany do pomiaru objawdw bezsennosci na podstawie kryteridw
diagnostycznych dziesigtej wersji Miedzynarodowej Klasyfikaciji Chordb (ang.: 10th
revision of International Classification of Diseases, ICD-10). Skala sktada sie z 8
pytan ocenianych na skali od 0 do 3 punktdw dla kazdego pytania, przy czym 0
oznacza ,brak problemu”, a 3 oznacza ,bardzo powazny problem"?. Na
podstawie walidacji polskiej wersji AIS, w prezentowanym badaniu przyjeto, ze
globalny wynik 28 punktéw wskazuje na wystepowanie objawdw bezsennosci.

Skala Nasilenia  Zmeczenia (ang.: Fatigue Severity Scale, FSS) to
kwestionariusz stuzgcy do pomiaru wystepowania i nasilenia objawdw zmeczenia,
sktadajgcy sie z 9 twierdzen. Osoba badana ocenia stopien zgodnosci z kazdym
stwierdzeniem na skali od 1 punktu (,nie zgadzam sie") do 7 punktdw (,,zgadzam
sie"). Wynik ogdlny stanowi $rednig arytmetyczng wartosci uzyskanych w 9
twierdzeniach kwestionariusza, przy czym wynik 24 punkty wskazuje na
wystepowanie klinicznie istotnego zmeczenia*!.

Szpitalna Skala Leku i Depresji Szpitalna Skala Leku i Depresji (ang.: Hospital
Anxiety and Depression Scale, HADS) jest narzedziem sktadajgcym sie z 14 pozycij,
z ktérych siedem dotyczy objawdw leku (ang.: Hospital Anxiety and Depression
Scale-Anxiety, HADS-A), a siedem — objawdw depresji (ang.: Hospital Anxiety and
Depression Scale-Depression, HADS-D). Kazde pytanie oceniane jest na

czterostopniowej skali Likerta (0-3 punkty), co pozwala na uzyskanie maksymalnie
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21 punktow w kazdej podskali. Wyniki ponizej 8 punktdw uznaje sie za norme,
wartosci w przedziale 8-10 wskazujg na umiarkowane nasilenie objawoéw
lekowych lub depresyjnych, natomiast wartosci 211 punktow Swiadczg o
znacznym nasileniu tych objawdéw#. W badaniu zastosowano zmodyfikowang
wersjie HADS (HADS-M), umozliwiajgcg dodatkowo ocene poziomu drazliwosci
pacjentdw przy uzyciu szesSciostopniowej skali Likerta, w ktérej wyzszy wynik
odzwierciedlat wyzszy poziom drazliwosci.

Skrocony Kwestionariusz Postrzegania Choroby (ang.: Brief-lliness Perception
Questionnaire, B-IPQ) to narzedzie szeroko stosowane w ocenie percepcji
poznawczej i emocjonalnej chordb u pacjentdw z przewlektymi schorzeniami.
Sktada sie z oSmiu pytan ocenianych w skali od 0 do 10, a takze z jednego pytania
otwartego dotyczgcego przyczyn choroby postrzeganych przez pacjentas4,ss,
Kazde z oSmiu pytan odnosi sie do konkretnego wymiaru postrzegania choroby:
konsekwencje, czas trwania, kontrola osobista, kontrola poprzez leczenie,
tozsamos$¢ objawowa, zrozumienie choroby, zaniepokojenie oraz odpowiedz
emocjonalna. Ponadto, na podstawie wynikdbw mozliwa jest ocena reprezentacii
emocjonalnej i poznawczej choroby. Wyzszy globalny wynik w B-IPQ wskazuje na
bardziej negatywne postrzeganie choroby.

Kwestionariusz Postrzegania Choroby (ang.: lliness Cognition Questionnaire,
ICQ) to narzedzie sktadajgce sie z 18 pytan, ktére umozliwiajg ocene trzech
wymiardw poznawczej reprezentacji choroby: bezradnosci, akceptacji oraz
postrzeganych  korzysci43,44.  Bezradno$¢  wskazuje stopien  bezsiinosci i
beznadziejnosci, jakie pacjenci odczuwajg w zwigzku z ich stanem zdrowia i jego
konsekwencjami. Akceptacja odnosi sie do stopnia dostosowania i integracji
stanu chorobowego z codzienng rzeczywistoscig. Postrzegane korzysci wskazujg
na stopien pozytywnych aspektdow lub mozliwosci, jakie pacjenci dostrzegajg w
swoim stanie zdrowia. Kazde pytanie jest oceniane na 4-stopniowej skali Likerta,
od 1 (,wcale nie") do 4 (,catkowicie"), co daje zakres punktéw od 6 do 24 dla
kazdej z podskal4. Wyzsze wyniki w danej podskali wskazujg na wyzszy stopien
odczuwane] bezradnosci, wyzszy stopien akceptacji lub  wyzszy poziom
postrzeganych korzysci zwigzanych z chorobg,.

Numeryczna skala oceny bodlu (ang.: Numerical Rating Scale, NRS) jest
skalg jednowymiarowqg, w ktérej pacjent okreSla natezenie dolegliwosci

bolowych, przypisujgc im warto$¢ liczbowg od 0 do 10. Wartos¢ 0 oznacza
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»Catkowity brak boélu", natomiast 10 odpowiada ,,nagjsiiniejszemu wyobrazalnemu
bolowi". Wartosci 1-3 interpretuje sie jako bdl o niewielkim nasileniu, 4-6 jako bdl
umiarkowany, a 7-10 jako bdl siny. Dodatkowo analizowano czesto$c
wystepowania bdélu w odniesieniu do okresu frzech miesiecy poprzedzajgcych
badanie, a pacjenci okreslali, czy dolegliwosci nie wystepowaty wcale, pojawiaty
sie jedynie przez kikka dni, wystepowaty przez wiecej niz 30 dni, czy tez

wystepowaty niemal codziennie w tym przedziale czasowym.

. Analiza statystyczna

Analize statystyczng przeprowadzono z uzyciem pakietu STATISTICA (wersja
13, TIBCO Software Inc., Palo Alto, CA, USA) oraz programu AMOS do analizy
Sciezkowej. Normalnos¢ rozktadu zmiennych testowano za pomocgq testu Shapiro—
Wilka. Rzetelno$¢ zastosowanych skal oceniano przy uzyciu wspdtczynnika alfa
Cronbacha - wartosci wspotczynnikdw dla podskal HADS, B-IPQ, ICQ oraz
globalnego wyniku PSQI miescity sie w przedziale 0,75-0,88, co Swiadczy o
zadowalajgcej spojnosci wewnetrznej narzedzi.

Zmienne ciggte analizowano przy uzyciu testu t-Studenta dla zmiennych o
rozktadzie normalnym oraz testu U Manna-Whitneya (dla poréwnan dwoch grup)
lub testu Kruskalo-Wallisa (dla wiecej niz dwdch porodwnywanych kategorii) w
przypadku zmiennych niespetniajgcych zatozenia normalnosci rozktadu. Zmienne
kategoryczne analizowano przy uzyciu testu chi-kwadrat lub testu doktadnego
Fishera. Zaleznosci miedzy zmiennymi iloSciowymi oceniano za pomocqg
wspdtczynnika korelacji Pearsona lub Spearmana, w zaleznosci od spetnienia
zatozen parametrycznych. Przeprowadzono analizy regresji liniowej wielokrotnej w
celu zbadania predyktoréw wystgpienia objawdw bezsennosci, zmeczenia oraz
ztej subiektywnej jakosci snu. W celu jednoczesnego zbadania bezposredniego i
posredniego wptywu wielu czynnikbw na poziom leku zastosowano analize
Sciezkowqg (ang.: path analysis). We wszystkich analizach przyjeto poziom

istotnosci statystycznej p < 0,05.
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Oméwienie publikacji 1.

Subiektywna ocena jakosci snu i zmeczenia u dorostych polskich pacjentow z
pierwotnymi niedoborami odpornosci: badanie pilotazowe.
ang.: Subjective sleep quality and fatigue assessment in Polish adult patients with

primary immunodeficiencies: A pilot study.

Celem ninigjszej pracy oryginalnej byto przeprowadzenie kompleksowej
oceny subiektywnej jakosci snu, rozpowszechnienia objawdw bezsennosci oraz
nasilenia zmeczenia w populacji dorostych pacjentdw z rozpoznaniem
pierwotnych niedoboréw odpornosci (PIDs) w Polsce. Zgodnie z aktualnym

stanem wiedzy, do czasu publikacji wynikdw, nie prowadzono badan
dotyczgcych czestosci wystepowania objawdw bezsennosci oraz oceny jakosci
snu w tej specyficznej grupie chorych, co stanowito przestanke do podjecia
niniejszego badania pilotazowego.

We wprowadzeniu scharakteryzowano pierwotne niedobory odpornosci
jako heterogenng grupe schorzen uwarunkowanych genetycznie,
manifestujgcych sie zaburzeniomi w obrebie uktadu immunologicznego.
Podkres$lono, iz przewlekty charakter przebiegu choroby, podwyzszone ryzyko
rozwoju nowotwordw ztosliwych oraz postepujgce uszkodzenie narzgddw mogg
determinowac zaburzenia wzorcdw snu oraz wptywaé na wystepowanie zaburzen
psychicznych. Przedstawiono réwniez aktualng klasyfikacje zaburzeh snu oraz
om&owiono znaczenie zmeczenia przewlektego w kontekscie chordb przewlektych,
ze szczegdolnym uwzglednieniem schorzen autoimmunologicznych

Uzyskane wyniki przedstawiono w czterech podrozdziatach. W pierwszym
podrozdziale zaprezentowano charakterystyke badanej populaciji. Do badania
witgczono 92 uczestnikow: 48 kobiet (52,2%) oraz 44 mezczyzn (47.8%), ze Srednig
wieku wynoszgcqg 41,9 + 13,9 lat. Najczesciej wystepujgcym rozpoznaniem byt
pospolity zmienny niedobdr odpornosci, ktéry stwierdzono u 51,1% badanych
(n=47). W leczeniu 94,4% pacjentdw ofrzymywato substytucyjng terapie
immunoglobulinami, przy czym u 85,1% stosowano preparaty podskérne. Srednie
opdznienie diagnostyczne wynosito 7,2 £ 10,8 lat. Choroby wspdtistniejgce inne niz

PIDs wystepowaty u 66,3% uczestnikow badania.
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W drugim podrozdziale przedstawiono wyniki dotyczgce subiektywnej
jakosci snu oraz objawdw bezsennosci. Sredni deklarowany czas snu wynosit 7,0 +
1,5 godziny, przy czym u jednej trzeciej pacjentéw (32,6%) stwierdzono czas snu
ponizej 7 godzin. Srednia latencja snu wynosita 41,2 + 53,1 minuty, z
przekroczeniem wartosci uznawanej za norme (30 minut) u 27% badanych.
Objawy bezsennosci wedtug AIS przy przyjetym punkcie odciecia 28 punktéw
stwierdzono u 44,6% pacjentow (n=41), natomiast zta jakoSC snu wedtug
kwestionariusza PSQI przy punkcie odciecia >5 punktéw stwierdzono u 45,7%
badanych (n=42). Wykazano istotnie statystycznie czestsze wystepowanie ztej
jakosci snu u kobiet w poréwnaniu z mezczyznami (58,3% vs 31,8%; p=0,013) oraz u
pacjentéw z wyzszym Wskaznik Masy Ciata (ang.: Body Mass Index, BMI), (25,4 +
4,9 vs 23,2 + 4,6; p=0,026). Pacjenci z obnizong jakoscig snu charakteryzowali sie
istotnie wiekszq liczbg infekcji w okresie 3 miesiecy poprzedzajgcych badanie (1,1
+1,4vs0,5%0,9; p=0,03). Ponadto stwierdzono znamiennq korelacje miedzy liczbq
choréb wspdtistniejgcych a wynikiem PSQI (r=0,45; p<0,001) oraz AIS (r=0,48;
p<0,001).

W tfrzecim podrozdziale omdwiono wyniki dotyczgce zmeczenia. Klinicznie
istotne zmeczenie wedtug FSS przy punkcie odciecia 24 punkty stwierdzono u
52,2% badanych (n=48). Imeczenie wystepowato znamiennie czesciej u
pacjentdw z wyzszym BMI, wiekszq liczbg chordb wspdtistniejgcych oraz u oséb z
wywiadem choroby nowotworowej i chorobami autoimmunologicznymi.
Wykazano réwniez istotny zwigzek miedzy zmeczeniem a objawami bezsennosci
(p=0,022) oraz obnizonq jakoscig snu (p<0,001).

W czwartym podrozdziale przedstawiono wyniki wieloczynnikowej analizy
regresji liniowej. Model regresji dla AlS [F(13,78) = 5,32; p<0,001] wyjasniat 38,2%
wariancji zmiennej zaleznej. Istotnymi predyktorami wyniku AlS byty: liczba chordb
wspotistniejgcych  (B=0,23; p=0,050), obecnos$¢ zaburzen lekowych (p=0,71;
p=0,014) oraz doswiadczanie dolegliwosci bdlowych w okresie poprzedzajgcym
badanie. Model regresji dla PSQI [F(13,78) = 3,80; p<0,001] wyjasniat 28,6%
warianciji, przy czym istotne predyktory stanowity analogiczne zmienne. W modelu
regresji dla FSS [F(13,78) = 4,14; p<0,001], wyjasniajacym 31% warianciji, istotnymi
predyktorami byty: pte¢ zenska (B=-0,46; 0=0,021), zaburzenia lekowe i depresyjne

oraz czestos¢ dolegliwosci bdlowych.
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W dyskusji odniesiono uzyskane wyniki do dostepnego pismiennictwa
dotyczgcego zaburzeh snu w innych chorobach przewlektych, w tym w
schorzeniach reumatologicznych, autoimmunologicznych, pulmonologicznych
oraz onkologicznych. Podkreslono, iz zaburzenia snu mogg stanowi¢ czynnik
zwiekszajgcy podatno$¢ na infekcje u pacjentdw z pierwotnie uposledzong
funkcjg uktadu immunologicznego, przywotujgc badania dokumentujgce zwigzek
miedzy skroconym czasem snu a zwiekszonym ryzykiem zapalen ptuc oraz infekcji
gérnych drég oddechowych. Omodwiono réwniez znaczenie chordb
wspotistniejgcych, ze szczegolinym uwzglednieniem schorzen
autoimmunologicznych, w kontekscie zaburzen jakosci snu.

W podsumowaniu wskazano na ograniczenia badania, obejmujgce
relatywnie niewielkg liczebnos¢ préby, heterogennos¢ grupy badanej pod
wzgledem typu PIDs oraz zastosowanie wytgcznie subiektywnych narzedzi oceny
jakosci  snu. Podkreslono konieczno$¢ prowadzenia dalszych badan  z
wykorzystaniem obiektywnych metod, celem petniejszego scharakteryzowania
determinant obnizone] jakosci snu w tej specyficznej populacji pacjentow.
Niniejsza praca stanowi pierwsze doniesienie dokumentujgce wysokg czestosc
wystepowania zaburzen snu oraz zmeczenia wsrdéd dorostych pacjentéw z

pierwotnymi niedoborami odpornosci.

Whnioski:

1. Objawy bezsennosci wykazano u 44,6% dorostych pacjentdw z wrodzonymi
btedami odpornoéci (IEl). Srednia dtugosé snu byta krotsza w badanej gru-
pie pacjentéw z IEl anizeli w polskiej populacji ogdinej, a latencja snu byta
wydtuzona, co wskazuje na zaburzenia procesu zasypiania.

2. Czestsze wystepowanie objawdw bezsennosci stwierdzono u pacjentdw z
wiekszq czestotliwoscig wystepowania dolegliwosci bdlowych oraz wiekszg
liczbg chordb przewlektych.

3. Itqg subiektywna jakos¢ snu stwierdzono u 45,7% dorostych pacjentow z IEL.
Byta on istotnie zwigzana z wiekszqg liczbg chordb przewlektych, czestotliwo-
Scig dolegliwosci bdélowych, liczbg zakazen w okresie trzech miesiecy po-

przedzajgcych badanie, ptciq zehskq oraz wyzszym BMI.
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4. Klinicznie istotne zmeczenie wykazano u 52,2% badanych pacjentow, a je-
go nasilenie wigzato sie z wiekszqg liczbg chordéb przewlektych oraz wyzszym
BMI.

5. Czynniki zwigzane bezposrednio z chorobg podstawowq, takie jak rodzaj
pierwotnego btedu odpornosci, typ stosowanego leczenia substytucyjne-
go, opdznienie rozpoznania, ciezko$¢ zakazen oraz czestos¢ hospitalizaciji z
powodu infekcji, nie pozostawaty w zwigzku z subiektywnq jakosciqg snu, na-
sileniem objawdw bezsennosci ani zmeczeniem.

6. W prezentowanej pracy stwierdzono, ze obecnos¢ objawdw lekowych by-
ta zwigzana z wystepowaniem objawdw bezsennosci, ztg subiektywnq ja-

koscig snu oraz nasilonym zmeczeniem.
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Oméwienie publikacji 2.

Lek v dorostych polskich pacjentéw z wrodzonymi btedami odpornosci: badanie
przekrojowe.
ang.: Anxiety in Polish adult patients with inborn errors of immunity: a cross-

sectional study.

Celem niniejszej pracy oryginalnej byto oszacowanie czestosci
wystepowania oraz nasilenia objawdw lekowych u dorostych polskich pacjentow
Z rozpoznaniem wrodzonych bteddw odpornosci. Dodatkowo celem pracy byta
ocena zwigzkdw poziomu leku z wybranymi danymi klinicznymi oraz
socjodemograficznymi, jak i czynnikami psychologicznymi, takimi jaok objawy
depresyjne oraz percepcja choroby. Zgodnie z aktualnym stanem wiedzy, zwigzki
nie byty dotychczas przedmiotem systematycznych badan naukowych, co
stanowito przestanke do podjecia niniejszego projektu badawczego.

We wprowadzeniu scharakteryzowano wrodzone btedy odpornosci jako
heterogenng grupe genetycznie uwarunkowanych schorzen manifestujgcych sie
zwiekszong podatnoscig na infekcje, procesami  autoimmunizacyjnymi,
autozapalnymi oraz predyspozycjg do rozwoju nowotwordw ztosliwych.
Podkreslono, iz przewlekty charakter choroby, konieczno$¢ poddawania sie
powtarzalnym procedurom medycznym, wymaog statego leczenia i nadzoru oraz
nieprzewidywalny przebieg schorzenia predysponujg pacjentdw do rozwoju
zaburzen zdrowia psychicznego, w tym zaburzen lekowych. Zaprezentowano
rowniez koncepcije percepciji choroby zgodnie z teorig samoregulacji zachowania
stworzong przez Leventhal’a (ang.: Common Sense Model), obejmujacq
reprezentacje poznawczqg i emocjonalng schorzenia, oraz omdwiono znaczenie
wynikdw raportowanych przez pacjentéw (ang.: patient-reported outcomes) w
kontekscie holistycznej opieki medyczne;.

Uzyskane wyniki przedstawiono w czterech podrozdziatach. W pierwszym
podrozdziale zaprezentowano charakterystyke badanej populacji. Do badania
wtgczono 105 uczestnikow: 55 kobiet (52,4%) oraz 50 mezczyzn (47,6%), z Srednig
wieku wynoszacq 42,16 + 14,1 lat. Sredni czas trwania IEl wynosit 11,78 + 10,4 lat,
natomiast srednia liczba chordb przewlektych — 2,13 + 2,6. WiekszoS¢ pacjentow

(81,9%) deklarowata wystepowanie dolegliwosci bolowych w okresie 3 miesiecy
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poprzedzajgcych badanie, przy czym u 30,5% badanych bdl wystepowat niemal
codziennie. W zakresie jakosci snu ocenianej kwestionariuszem PSQI stwierdzono
7tqg jakosc¢ snu (wynik >5 punktdw) u 45,7% uczestnikow.

W drugim podrozdziale przedstawiono wyniki dotyczgce czestosci
wystepowania i nasilenia objawdéw lekowych. Objawy lekowe wedtug skali HADS
przy przyjetym punkcie odciecia 28 punktow stwierdzono u 36,2% pacjentéw
(n=38). Ciezkie nasilenie leku (wynik =11 punktéw) wystepowato u 13,3%
badanych (n=14), natomiast umiarkowane nasilenie (8-10 punktéw) — u 22,9%
uczestnikdw (n=24). Analiza korelacyjna nie wykazata istotnych statystycznie
zwigzkdw miedzy poziomem leku a wiekiem pacjentdw, czasem trwania IEl, liczbg
chordb wspdtistniejgcych ani liczbg infekcji w okresie poprzedzajgcym badanie.
Sposrdéd zmiennych socjodemograficznych jedynie status dochodowy wykazywat
znamienny zwigzek z poziomem leku - pacjenci bez statego dochodu
charakteryzowali sie istotnie wyzszym nasileniem leku w poréwnaniu z osobami
posiadajgcymi staty dochdd (8,92 £ 5,04 vs 543 £ 4,08, p=0,025). Sposrdéd
zmiennych klinicznych jedynie czesto$¢ wystepowania dolegliwosci bdlowych
wykazywata istotny zwigzek z nasileniem leku (p<0,001). Pacjenci ze ztg
subiektywnq jakoscig snu charakteryzowali sie znamiennie wyzszym poziomem
leku w poréwnaniu z osobami o dobrej jakosci snu (8,10 £ 4,12 vs 3,91 £ 3,51;
p<0,001).

W trzecim podrozdziale omdwiono wyniki dotyczgce zwigzkéw miedzy
percepcjqg choroby a nasileniem leku. Analiza z zastosowaniem kwestionariusza B-
IPQ wykazata istotne statystycznie dodatnie korelacje miedzy poziomem leku a
nastepujgcymi wymiarami percepcji choroby: konsekwencjami (r=0,273; p=0,005),
tozsamoscig (r=0,246; p=0,011), obawami (r=0,389; p<0,001) oraz odpowiedzig
emocjonalng (r=0,405; p<0,001). Stwierdzono rdwniez znamienne ujemne
korelacje z osobistg kontrolg (r=-0,387; p<0,001) oraz rozumieniem choroby (r=-
0,265; p<0,001). Catkowity wynik percepcji choroby (r=0,416; p<0,001),
reprezentacja emocjonalna (r=0,425; p<0,001) oraz reprezentacja poznawcza
(r=0,372; p<0,001) wykazywaty istotne dodatnie korelacje z nasileniem objawdw
leku. W zakresie postrzegania choroby ocenianego kwestionariuszem ICQ
stwierdzono dodatnig korelacje miedzy lekiem a bezradnosciq (r=0,208; p=0,033)
oraz ujemne korelacje z akceptacjg choroby (r=-0,379; p<0,001) i postrzeganymi

korzysciami (r=-0,284; p=0,003). Ponadto wykazano siine dodatnie korelacje
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poziomu leku z nasileniem objawdw depresji (r=0,721; p<0,001) oraz drazliwosci
(r=0,497; 0<0,001).

W czwartym podrozdziale przedstawiono wyniki analizy $ciezkowej (ang.:
path analysis) stuzgcej eksploracji zwigzkdw przyczynowych miedzy badanymi
zmiennymi. Model charakteryzowat sie dobrym dopasowaniem do danych
(RMSEA=0,038; p<0,05) i wyjasniat 70,3% wariancji zmiennej zaleznej. Istotnymi
predyktorami wyzszego poziomu leku byty: wyzszy wynik drazliwosci (Beta=0,615),
wyzszy wynik w skali HADS-D (Beta=0,598), wyzsza reprezentacja emocjonalna
(Beta=0,446), wyzsza kontrola leczenia (Beta=0,271), nizsza osobista kontrola
(Beta=-0,198), nizsze postrzegane korzysci (Beta=-0,214) oraz krotszy przewidywany
czas trwania choroby (Beta=-0,218). Analiza moderacji wykazata, iz zwigzek
miedzy konstruktem B a zmiennq zalezng byt wzmacniany przez obnizong jakos$¢
snu, nizszg akceptacje choroby, wyzszg czestos¢ wystepowania dolegliwosci
bdélowych, mtodszy wiek oraz mniejszq liczbe infekciji.

W dyskusji odniesiono uzyskane wyniki do dostepnego pismiennictwa
dotyczgcego wspotwystepowania leku u chorych z przewlektymi schorzeniami
somatycznymi. Podkreslono, iz pomimo wysokiej czestosci wystepowania zaburzen
lekowych w chorobach przewlektych, zaburzenia te sq czesto niedoszacowane i
nieadekwatnie leczone. Przywotano badania, w ktérych wykazano, iz
nieodpowiednie leczenie objawdw lekowych i depresyjnych moze prowadzi¢ do
pogorszenia efektdw terapii choroby podstawowej oraz zwiekszonej Smiertelnosci.
Omodwiono znaczenie percepcji choroby jako potencjalnie modyfikowalnego
aspektu chordb przewlektych, wskazujgc na mozliwos¢ zastosowania terapii
poznawczo-behawioralnej w celu poprawy percepcji choroby i redukcji nasilenia
leku.

W podsumowaniu wskazano na ograniczenia badania, obejmujgce ocene
wystepowania objawdw lekowych wytgcznie z zastosowaniem skali HADS, bez
weryfikacji wedtug pigtej edyciji kryteriow diagnostycznych zaburzen psychicznych
(ang.: Diagnostic and Statistical Manual of Mental Disorders, fifth edition, DSM-5),
oparcie sie na danych deklarowanych przez pacjentow bez weryfikacji w
dokumentacji medycznej oraz przekrojowy charakter badania uniemozliwiajgcy
obserwacje progresji w czasie. Podkreslono, iz lek u pacjentéw z IEl nie wykazuje
zwigzku z ciezszym przebiegiem choroby ani liczbg schorzen wspotistniejgcych,

natomiast istotne znaczenie kliniczne majg czestos¢ wystepowania dolegliwosci
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bolowych oraz obnizona jako$S¢ snu. Stwierdzono, iz negawtyna percepcja
choroby stanowi kluczowy czynnik powigzany z nasileniem leku, co uzasadnia
wdrozenie interwencji psychoterapeutycznych ukierunkowanych na modyfikacje
maladaptacyjnej percepcji choroby. Niniejsza praca stanowi pierwsze doniesienie
oceniajgce percepcje choroby oraz jej zwigzek z objawami lekowymi u

pacjentdw z wrodzonymi btedami odpornosci.

Whioski:

1. Objawy lekowe stwierdzono u 36% dorostych pacjentow z wrodzonym
btedami odpornosci w Polsce.

2. Wyizszy poziom leku byt istotnie zwigzany z czestoscig wystepowania do-
legliwosci bdlowych, mtodszym wiekiem, brakiem statego dochodu, ztg
subiektywnq jakosciq snu i wiekszym nasileniem objawdw depresyjnych.

3. Wykazano istotny zwigzek pomiedzy wyzszym poziomem leku, a negao-
tywng emocjonalng i poznawczq reprezentacjq choroby, silniejszym
poczuciem bezradnosci, nizszg akceptacjg choroby oraz nizszym po-

strzeganiem korzysci z niej wynikajgcych.
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VIIl. PODSUMOWANIE CALOSCI ROZPRAWY

Rozprawa doktorska podejmuje istotny problem badawczy dotyczgcy
subiektywnej jakosci snu oraz wybranych czynnikdw psychologicznych u
pacjentdw z wrodzonymi btedami odpornosci. Zagadnienie to dotychczas nie
byto szeroko analizowane, a dostepne badania koncentrujg sie gtdwnie na
obrazie klinicznym choroby, jej podtozu immunologicznym oraz powiktaniach
somatycznych.

Badaniem objeto ponad stu chorych w Polsce, a uzyskane wyniki wskazujg
na wysokg czestos¢ wystepowania zaréwno zaburzen snu, jak i zaburzeh natury
psychiczne]. Zgodnie z wynikami uzyskanymi przy zastosowaniu narzedz
psychometrycznych, takich jak Atenska Skala Bezsennosci i Indeks Jakosci Snu
Pittsburgh, niemal potowa badanych prezentowata objawy bezsennosci i ztej
jakosci snu. Dodatkowo u ponad potowy uczestnikdw badania stwierdzono
objawy zmeczenia, w oparciu o wyniki Skali Nasilenia Zmeczenia. Wyniki tego
badania wskazujg na istotne wspotwystepowanie zaburzen snu, dolegliwosci
bolowych oraz przewlektego zmeczenia. Pacjenci zgtaszajgcy dolegliwosci
bolowe, zwtaszcza wystepujgce codziennie, istotnie czesciej prezentowali ztq
subiektywng jako$¢ snu oraz objawy bezsennosci. Wyzsza czestotliwose
wystepowania boélu byta powigzana z wyzszym nasileniem objawdw bezsennosci
oraz gorszg subiektywnqg jakoscig snu. Wykazano ponadto, ze chorzy z wyzszg
liczbg schorzeh wspdtistniejgcych cechowali sie gorszg jakoscig snu i czestszym
wystepowaniem objawdw bezsennosci w pordwnaniu z pacjentami o mniejszej
wspdtchorobowosci. Nie stwierdzono natomiast zaleznosci pomiedzy jakoscig snu
a typem niedoboru odpornosci ani stosowang formqg terapii. Zaobserwowano
jednak, ze czynniki takie jak pte¢ zenska oraz wyzszy wskaznik masy ciata byty
czesciej obecne w grupie pacjentdw ze ztq jakoscig snu. Uzyskane wyniki
potwierdzajg, ze zaburzenia snu, wspdtwystepujgce ze zmeczeniem, stanowiqg
czesty problem w populacji chorych z IEl, a ich nasilenie pozostaje w zwigzku z
przewlektym bodlem oraz liczbg chordb wspotwystepujgcych.

W badane] populacji pacjentdéw z wrodzonymi btedami odpornosci
istotnym problemem klinicznym okazaty sie objawy lekowe i depresyjne. Uzyskane
wyniki wskazujg, ze objawy lekowe sg czestszym zaburzeniem niz objawy

depresyjne wséréd dorostych pacjentéw z IEl. Co istotne, obecnos¢ objawdw
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lekowych nie wykazata zwigzku z obiektywnymi wskaznikami ciezkosci choroby
podstawowej, natomiast kluczowq role odgrywaty czynniki psychologiczne.
Wykazano, ze wsrdd pacjentdw, ktorzy osiggneli wyzsze wyniki w skali leku, czesciej
obserwowano ztq jakos¢ snu oraz przewlekte dolegliwosci bolowe. Wyniki te sq
zgodne z wczesniejszymi doniesieniami, wskazujgcymi, ze brak snu o charakterze
regeneracyjnym stanowi czynnik ryzyka nasilonych objawdéw lekowych u oséb z
chorobami przewlektymi. Dodatkowo wykazano, ze mtodszy wiek oraz brak
statego zrodta dochodu sprzyjajg wyzszemu poziomowi leku. Dalsze analizy
potwierdzity $ciste wspotwystepowanie leku z objawami depresyjnymi i
rozdraznieniem, co wskazuje na ztozony obraz negatywnej emocjonalnosci w tej
grupie pacjentow.

Istotnym wynikiem przeprowadzonych badan jest obserwacja swiadczgca
o siinych zwigzkach objawdw lekowych z wielowymiarowq percepcjq choroby
pacjentdw z wrodzonymi btedami odpornosci. Negatywna poznawcza
reprezentacja choroby — obejmujgca przekonanie o powaznych konsekwencjach
i nasilonych objawach, poczuciu braku kontroli nad chorobq i jej objawami oraz
trudnosci w jej zrozumieniu, towarzyszgce poczucie bezradnosci, niska akceptacja
oraz niski poziom dostrzeganych potencjalnych korzysci ptyngcych z choroby —
byta istotnie powigzana z wyzszym nasileniem objawdw lekowych. Zaleznosci te
mogg mie¢ charakter dwukierunkowy: negatywne przekonania dotyczgce
choroby mogqg nasila¢ lek i obniza¢ nastrd], natomiast obecno$¢ objawdw
lekowych i depresyjnych sprzyja¢ moze utrwalaniu negatywnego obrazu choroby.
Uzyskane rezultaty wymagajg dalszych badan z udziatem liczniejszych grup
chorych. Dodatkowym czynnikiem modyfikujgcym omawiane zaleznosci sg
objawy, takie jak przewlekty bdl i bezsennose.

Pacjenci z wrodzonymi btedami odpornosci stanowiq populacje obcigzong
przewlektym przebiegiem choroby oraz licznymi powiktaniami, a takze wymagajg
regularnych interwencji terapeutyczno-diagnostycznych. W zwigzku z powyzszym
mogq by¢ dotknieci zaburzeniami emocjonalnymi, doswiadcza¢ dystresu
psychicznego, leku, ztosci, bezradnosci, bezsilnoSci oraz rdéznego rodzaju
negatywnych stanéw afektywnych. Subiektywny obraz choroby jest uwazany za
istotniejszy dla pacjenta anizeli mierzalne aspekty choroby, takie jak aktywnosé
choroby czy skuteczno$¢ leczenia. Dlatego tez niezbedna jest ocena stanu

emocjonalnego pacjenta oraz postrzegania przez niego choroby.
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Prezentowane badanie rzuca nowe $wiatto na postrzeganie choroby przez
pacjentdw z wrodzonymi btedami odpornosci. Badania nad czynnikami
determinujgcymi negatywng emocjonalnos¢, zwtaszcza modyfikowalnymi, sg
wazne, poniewaz pozwalajg na wdrozenie ukierunkowanych i skutecznych
interwenciji terapeutycznych. Na podstawie wynikdéw omawianych badahn mozna
wnioskowac, ze pacjenci mogg odnie$S¢ korzysci z wprowadzenia konsultacii
psychologicznej do protokotu diagnostyczno-leczniczego, a interwencje
skoncentrowane na postrzeganiu choroby mogg by¢ rozwazane jako czesc
holistycznego podejscia prowadzgcego do poprawy stanu zdrowia pacjentow z
wrodzonymi btedami odpornosci. Zasadna wydaje sie rutynowa ocena jakosci
snu, wystepowania objawdw bezsennosci, stopnia nasilenia zmeczenia, objawdw
lekowych i depresyjnych, gdyz wymienione problemy sq czeste i nierzadko
pozostajg nierozpoznane. Wczesna identyfikacja objawdw bezsennosci oraz
zaburzen lekowych ma istotne znaczenie, poniewaz umozliwia wdrozenie
interwencji poprawiagjgcych stan pacjenta. Skuteczna kontrola dolegliwosci
bdélowych oraz leczenie zaburzeh snu mogg przyczynic sie do redukciji objawow

lekowych i poprawy ogdlnego funkcjonowania.
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Introduction: Primary immunodeficiencies (PIDs) are clinically heterogeneous
disorders caused by abnormalities in the immune system. However, PIDs are
genetically determined and may occur at any age from early childhood to
elderly age. Due to chronic patterns, the risk of malignancy and organ damage
in patients with PIDs may affect any aspect of life, including sleep patterns. To
our knowledge, the prevalence of insomnia and subjective sleep quality have
not been investigated in patients with PIDs. Therefore, this pilot study was
conducted to investigate sleep quality, the prevalence of sleep disturbances,
and fatigue in adult patients with PIDs in Poland.

Methods: All participants were surveyed using the Athens Insomnia Scale,
Pittsburgh Sleep Quality Index, Fatigue Severity Scale, and a questionnaire
concerning general health and demographic data. We included 92 participants:
48 women (52.2%) and 44 men (47.8%).

Results: Participants' mean age was 41.9 + 13.9 years. The mean sleep duration
was 7.0 + 1.5 hours, and the mean sleep latency was 41.2 + 53.1 minutes.
Additionally, 44.6% of patients (n=41) had symptoms of insomnia and 44.6%
(n=42) had poor sleep quality. Less than one-fourth (n=22; 23.9%) of the
patients reported the use of sleeping pills; moreover, clinically significant
fatigue was reported in 52.2% (n=48).

Discussion: Our investigation provides insight into the problem of sleep
disturbances in patients with PIDs. Data have demonstrated that sleeping
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disorders with concomitant fatigue are common in patients with PID. Further
studies are needed to determine the determinants of poor sleep quality in this
specific group of patients.

KEYWORDS

sleep quality, fatigue assessment, primary immunodeficiencies, heterogeneous
disorders, polish, inborn errors of immunity

1 Introduction

Primary immunodeficiencies (PIDs) are clinically
heterogeneous group of disorders caused by abnormalities in
the innate immune system. The onset of the disease occurs
mostly in childhood; however, the initial symptoms may appear
at any age (1). Based on national registers, the prevalence of
symptomatic PIDs varies from 1:8500 to 1:100000 (2).

Clinical manifestations of PIDs include recurrent bacterial
infections of the upper and lower respiratory and gastrointestinal
tracts, as well as meningitis, arthritis, and skin and organ abscesses
(3). Infections are characterized by a severe course and cannot
always be treated with standard medications (4). As a
consequence of recurrent respiratory system infections, patients
develop bronchiectasis, chronic obstructive pulmonary disease
(COPD), and interstitial lung disease (5).Viral infections of the
respiratory tract, gastrointestinal tract, and skin are also
common (6).

Furthermore, genetic defects lead to atopy, multi-organ
autoimmunization, lymphoproliferation, and vulnerability to
neoplastic and autoinflammatory diseases (1). The symptoms
of autoimmunization may precede the occurrence of infection
(7, 8). Due to chronic course, the risk of malignancy, and organ
damage, PIDs may affect any aspect of patients lives, including
sleep patterns and quality of life.

Sleep is essential to humans. Sleep provides physical
restoration (9), promotes memory consolidation (10), and
maintains proper function of the immune system (11); however,
its exact role remains unknown. The International Classification
of Sleep Disorders has identified 7 major categories of sleep
disorders: insomnia disorders, sleep-related breathing disorders,
central disorders of hypersomnolence, circadian rhythm sleep-
wake disorders, sleep-related movement disorders, parasomnias,
and other sleep disorders (12).

Fatigue is tiredness or weakness experienced by healthy
individuals in certain situations and resolve with resting.
Aggravated fatigue that limits daily functioning is considered a
deviation from the norm. When fatigue lasts more than 6
months, it is referred to as chronic fatigue, with prevalence in
the general population varying from 13 to 30% (13, 14). It is
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more common in patients with chronic diseases, with the highest
prevalence in those with autoimmune disorders (15). Although
the association between various chronic diseases and fatigue has
been highlighted in many studies, the underlying mechanism
remains unclear.

Various sleep disorders have been investigated in chronic
diseases, including rheumatic diseases (16), autoimmune
diseases (15), lung diseases (17), and cardiovascular diseases
(18). However, to the best of our knowledge, the prevalence of
insomnia and subjective sleep quality have not been investigated
in patients with PIDs. To fill this gap, we conducted a pilot study
focusing on sleep quality and prevalence of insomnia in patients
with PID.

2 Materials and methods
2.1 Study design

This pilot study investigated sleep characteristics, the
prevalence of insomnia, subjective sleep quality, and fatigue in
adult patients with PIDs in Poland. The study was conducted
from February 2021 to February 2022 at 4 Polish clinical centers
in Bydgoszcz, Gdansk, Krakow, and Warszawa. The inclusion
criteria were as follows: age =18 years, diagnosis of PIDs
according to the diagnostic criteria of the European Society for
Immunodeficiencies (19), and written consent. Patients who did
not meet the inclusion criteria, did not agree to participate in the
study, or did not complete their questionnaires were excluded
from the study (Figure 1).

Data were collected using questionnaires. All participants
were surveyed using the following scales and questionnaires: the
Athens Insomnia Scale (AIS), Pittsburgh Sleep Quality Index
(PSQI), and Fatigue Severity Scale (FSS). The survey included
demographic questions to collect data on age, sex, work,
residential status, comorbidities, PID-related factors, and type
of immunoglobulin replacement therapy. Additionally, we
assessed anxiety and depression using the Hospital Anxiety
and Depression Scale (HADS).
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2.2 Athens insomnia scale

The AIS is a self-report questionnaire used to assess the
severity of insomnia based on the diagnostic criteria of the
International Classification of Diseases (ICD), Tenth Revision.
It comprises 8 items with a score of 0 to 3 for each item, where 0
indicates no problem at all and 3 indicates a very serious
problem (20). According to the authors of the AIS, the cut-off
value for insomnia is 6 points; however, some researchers use 8
points as the cut-off value. According to the validation of the
Polish version of the AIS, we assumed that a global score >8
indicated insomnia. The psychometric properties of the Polish
version of the AIS are highly satisfactory (Cronbach’s alpha,
0.90) (21). In our study, Cronbach’s alpha was 0.879.

2.3 Pittsburgh sleep quality index

The PSQI is used to measure self-reported sleep quality and
sleep disturbances over the previous month. Nineteen items
were evaluated with a score of 0-3, and they constituted 7
components: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction. The global score
(range from 0 to 21), which constitutes the sum of the scores for
the 7 components, indicates sleep quality. A global score <5 is
associated with good sleep quality, whereas a global score >5 is
associated with poor sleep quality (22). Internal consistency
measured with Cronbach’s alpha was 0.803.

2.4 Fatigue severity scale

The FSS is a self-reported 9-item questionnaire for
measuring fatigue. Each item is evaluated with scores ranging
from 1 to 7, where 1 corresponds to strong disagreement and 7
corresponds to strong agreement. The mean score of the items
was used as the FSS score, with a score >4 indicating fatigue (23).
Psychometric properties of the Polish version of the FSS were
satisfactory (Cronbach’s alpha, 0.915)

2.5 Hospital anxiety and depression scale

The HADS comprises 14 questions, 7 for each subscale, rated
using a 0 to 3 response Likert scale (24). The maximum score for
each subscale is 21 points. The cut-off value for moderate anxiety
or depression is =8, while that for severe depressive or anxiety
symptoms is =11 points. Scores below 8 indicate a normal
result (25).
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2.6 Statistical analysis

The normality of the observed values was tested using the
Shapiro-Wilk test. Continuous variables were analyzed using the
Student t-, Mann-Whitney U, and Kruskal-Wallis tests.
Categorical variables were analyzed using the chi-square or
Fisher exact test. Data were also assessed using Pearson or
Spearman correlation analysis to estimate correlations between
the variables. Multiple linear regression analyses were performed
to investigate the predictors of AIS total score, ESS total score,
and PSQI total score. For all data analyses, differences were
considered statistically significant at p<0.05. Statistical analysis
was performed using STATISTICA software (version 13; TIBCO
Software Inc., Palo Alto, CA, USA).

3 Results
3.1 Study population characteristics

A total of 106 individuals took part in the baseline assessment.
Eight participants refused to participate. Six individuals were
excluded because they did not complete the questionnaire.
Finally, the study included 92 participants: 48 women (52.2%)
and 44 men (47.8%) (Figure 1). Participants’ mean age was 41.9 +
13.9 years. Most patients lived in cities (n=66; 71.7%). Almost half
of the participants had higher education (n=43, 46.7%), 37.0%
(n=34) had secondary education, and 16.3% (n=15) had primary
or vocational education. Sixty patients (65.3%) had
regular employment.

Common variable immunodeficiency (CVID) was the most
frequent PID in our study group (n=47; 51.1%).
Immunoglobulin G subclass deficiency affected 18.5% of
patients (n=17), X-linked agammaglobulinemia affected 9.8%
of patients (n=9), and other humoral immunodeficiencies
affected 16.3% (n=15). We categorized the remaining 4.3% of
patients (n=4) as having other PIDs. Most patients received
immunoglobulin replacement therapy (n=87; 94.4%). In this
group, subcutaneous immunoglobulins were administered to
85.1% of patients (n=74), and intravenous immunoglobulins
were administered to 14.9% (n=13). The mean diagnostic delay
of PIDs was 7.2 + 10.8 years.

The majority of patients (66.3%; n=61) had comorbidities.
Seventeen patients (27.9%) had one chronic disease, 15 (24.6%)
had two chronic diseases, and 29 (47.5%) had three chronic
diseases. Neoplastic disease affected 12 patients (13.0%). Two
patients underwent ongoing cancer treatment. The remaining 10
patients were survivors of cancer. Among them, 7 patients had a
history of lymphoma, and 3 other patients had histories of lung
cancer, thyroid cancer, and carcinoid. We also assessed
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FIGURE 1
Flow chart of patients’ selection.

additional factors that could have influenced participants’ sleep
patterns. Depression was declared as a comorbidity by 7.6% of
participants (n=7). A stressful event in the last 3 months was
declared by 54.3% (n=50) and was mainly negative (n=42;
84.0%). General pain was present in 75 patients (81.5%), with
daily occurrence in the last 3 months in 29 of them (38.7%).
Only 17 patients (18.5%) did not report pain in the last 3
months. Addictions were declared by 15.2% (n=14) of

TABLE 1 Components of PSQI (0 — 3 p.).

Sleep efficiency 0.6 +0.9
Duration of sleep 0.6 +0.9
Sleep latency 14+ 1.0
Sleep disturbance 1.3+0.6
Overall sleep quality 1.3+08
Need meds to sleep 0.5+ 1.0
Day dysfunction due to sleepiness 1.0 £ 0.9
PSQI Total Score (0 - 21 p.) 6.4 + 4.1
Sleep latency (min) 41.2 +53.1
Sleep duration (h) 70+ 15

PSQY, Pittsburgh Sleep Quality Index; SD, standard deviation; min, minutes; h, hours;
P, point.
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(missing data)

patients, of whom 12 had a nicotine addiction, 2 patients were
addicted to medications, and none declared a narcotic addiction.

3.2 Subjective sleep quality and
symptoms of insomnia

The mean sleep duration declared by patients was 7.0 £+ 1.5
hours (range, 3-11 hours), and approximately one-third of them

slept <7 hours (n=30; 32.6%). Sleep latency lasted <30 minutes in

TABLE 2 Components of AIS (0 — 3 p.).

Sleep induction 14+ 1.1
Awakenings during the night 14 +0.8
Final awakening earlier than desired 0.9 +0.9
Overall sleep duration 0.8+0.9
Overall quality of sleep 0.9+09
Sense of well-being during the day 0.81 £ 0.9
Functioning suring the day 0.7 £0.7
Sleepiness during the day 1.1+07
I AIS total score (0 - 24 p.) 7.9 +52

AIS, Athens Insomnia Scale; SD, Standard deviation; p, point.
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TABLE 3 Comparison of patients with good or poor sleep quality (PSQI), absence or presence of insomnia symptoms, and absence or presence of

fatigue symptoms according to sociodemographic data.

Sleep quality (PSQI)

Insomnia symptoms (AIS) Fatigue (FSS)

good poor absence presence absence presence

number (%) 50 (54.3%) 42 (45.7%) 51 (55.4%) 41 (44.6%) 44 (47.8%) 48 (52.2%)
Age (mean + SD) 39.7 £ 128 44.6 + 14.8 41.6 + 134 423+ 146 39.7 + 13.5 439 + 14.0
Sex, number (%)

Female 20 (41.7) 28 (58.3)* 22 (45.8) 26 (54.2) 18 (37.5) 30 (62.5)

Male 30 (68.2) 14 (31.8)* 29 (65.9) 15 (34.1) 26 (59.1) 18 (40.9)
Education n (%)

Primary or vocational 9 (60.0) 6 (40.0) 9 (60.0) 6 (40.0) 9 (60.0) 6 (40.0)

Higher 24 (55.8) 19 (44.2) 22 (51.2) 21 (48.8) 18 (41.9) 25 (58.1)

Secondary 17 (50.0) 17 (50.0) 20 (58.8) 14 (41.2) 17 (50.0) 17 (50.0)
Work status n (%)

Unemployed 0 (0.0) 4 (100.0) 1(25.0) 3 (75.0) 0 (0.0) 4 (100.0)

Retiree 2(333) 4(66.7) 2(333) 4(66.7) 2(333) 4 (66.7)

Physical worker 8 (72.7) 3(27.3) 7 (63.6) 4 (36.4) 9 (81.8) 2(18.2)

Office-worker 22 (53.7) 19 (46.3) 24 (58.5) 17 (41.5) 20 (48.8) 21 (51.2)

Annuitant 13 (59.1) 9 (40.9) 13 (59.1) 9 (40.9) 9 (40.9) 13 (59.1)

Student 5 (62.5) 3(37.5) 4 (50.0) 4 (50.0) 4 (50.0) 4 (50.0)
Residential status n (%)

Village 18 (69.2) 8 (30.8) 18 (69.2) 8 (30.8) 14 (53.8) 12 (46.2)

City < 50 000 habitants 6 (35.3) 11 (64.7) 6(35.3) 11 (64.7) 6 (35.3) 11 (64.7)

City 50 000 -100 000 habitants 9 (69.2) 4(30.8) 9 (69.2) 4 (30.8) 7 (53.8) 6 (46.2)

City 2100 000 habitants 17 (47.2) 19 (52.8) 18 (50.0) 18 (50.0) 17 (47.2) 19 (52.8)

PSQY, Pittsburgh Sleep Quality Index; SD, standard deviation; AIS, Athens Insomnia Scale; ESS, Fatigue Severity Scale; BMI (kg/m?), body mass index; *p <.05.

68 patients (73.0%) with a mean value of 41.2 + 53.1 minutes
(range, 2-300 minutes) (Table 1). Almost half of the patients had
an AIS total score >8 (n=41; 44.6%) and PSQI total score >5
(n=42; 45.7%). The mean AIS was 7.9 + 5.2 (Table 2), and the
mean PSQI was 6.4 + 4.1.

Participants’ mean age was comparable between those with
and without insomnia (42.3 + 14.6 and 41.6 + 13.4, p=0.827,
respectively). Patients with poor sleep quality were older (44.6 +
14.8) than those with good sleep quality (39.7 + 12.8); however,
the difference was not statistically significant (p=0.089).

Women had poor sleep quality more frequently (n=28;
58.3%) than men did (n=14; 31.8%, p=0.013). Patients with
poor sleep quality had a higher body mass index (BMI) than
those with good sleep quality (25.4 + 4.9 vs. 23.2 + 4.6, p=0.026)
(Table 3). Symptoms of insomnia and subjective sleep quality
were not associated with demographic characteristics, such as
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age, education, regular work status, or residential
status (Table 4).

Patients who had poor sleep quality had a higher number of
chronic diseases than those with good sleep quality (2.0 + 2.9 vs.
1.0 + 1.3, p<0.001). Likewise, patients with insomnia had more
chronic diseases than those without symptoms of insomnia (2.0
+ 2.8 vs. 1.0 + 1.9, p=0.046). The number of chronic diseases
correlated with the AIS total score (r=0.48, p<0.001) and PSQI
total score (r=0.45 p<0.001) (Table 5). Patients who experienced
general pain almost every day for 3 months prior to the study
had poor sleep quality (n=22, 75.9%; p<0.001) and symptoms of
insomnia (n=20, 69.0%; p=0.006) (Table 3). Intensity of pain was
correlated with PSQI total score (r=0.34, p<0.01) and AIS total
score (r=0.36, p<0.01) (Table 5).

Patients with depression (p=0.044), autoimmune
phenomena (p=0.012), cancer survivors (p=0.034), nicotine
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TABLE 4 Comparison of patients with good or poor sleep quality (PSQI), absence or presence of insomnia symptoms, and absence or presence of
fatigue symptoms according to clinical data.

Sleep quality (PSQI) Insomnia symptoms (AIS) Fatigue (FSS)

good poor absence presence absence presence

number (%) 50 (54.3%) 42 (45.7%) 51 (55.4%) 41 (44.6%) 44 (47.8%) 48 (52.2%)

Body Mass Index (BMI, kg/m?)

(mean + SD) 232 +4.6* 2254 +4.9* 239 +47 247 £ 51 229 +49 254 + 4.6*

Presence of chronic disease (other than PIDs) n(%)

No 20 (66.7) 10 (33.3) 19 (63.3) 11 (36.7) 17 (56.7) 13 (43.3)

Yes 30 (48.4) 32 (51.6) 32 (51.6) 30 (48.4) 27 (43.5) 35 (56.5)

Number of chronic diseases

(mean + SD) 10+13 2:042.9%> 1.0+19 2.0+28* 10 +2.0 20+27*

Autoimmune phenomena n (%)

No 41 (63.1) 24 (36.9)* 37 (56.9) 28 (43.1) 36 (55.4) 29 (44.6)*

Yes 9(333) 18 (66.7)* 14 (51.9) 13 (48.1) 8(29.6) 19 (70.4)*

Depression n (%)

No 49 (57.6) 36 (42.4)* 48 (56.5) 37 (43.5) 43 (50.6) 42 (49.4)

Yes 1(14.3) 6 (85.7)* 3 (42.9) 4 (57.1) 1(14.3) 6 (85.7)

Neoplastic disease n (%)

No 47 (58.8) 33 (41.2)* 47 (58.8) 33 (41.2) 42 (52.5) 38 (47.5)*

Yes 3 (25.0) 9 (75.0)* 4(33.3) 8 (66.7) 2(16.7) 10 (83.3)*

Addiction n (%)

No 46 (59.0) 32 (41.0)* 46 (59.0) 32 (41.0) 38 (48.7) 40 (51.3)

Yes 4(28.6) 10 (71.4)* 5(35.7) 9 (64.3) 6 (42.9) 8 (57.1)

Active smoker n (%)

No 47 (58.8) 33 (41.2)* 47 (58.8) 33 (41.2) 39 (48.8) 41 (51.2)

Yes 3 (25.0) 9 (75.0)* 4(333) 8 (66.7) 5 (41.7) 7 (58.3)

Presence of pain in previous 3 months n (%)

No 14 (82.4) 3 (17.6)* 13 (76.5) 4 (23.5) 12 (70.6) 5(29.4)

Yes 36 (48.0) 39 (52.0)* 38 (50.7) 37 (49.3) 32 (42.7) 43 (57.3)

Frequency of general pain in previous 3 months n (%)

Almost everyday 7 (24.1) 22 (75.9)*** 9 (31.0) 20 (69.0)** 8 (27.6) 21 (72.4)**
For several days 27 (65.9) 14 (34.1)*** 27 (65.9) 14 (34.1)** 24 (58.5) 17 (41.5)**
For more than 30 days 2 (40.0) 3 (60.0)*** 2 (40.0) 3 (60.0)** 0 (0.0) 5 (100.0)**
Not at all 14 (82.4) 3 (17.6)*** 13 (76.5) 4 (23.5)** 12 (70.6) 5 (29.4)**

The stressful event in the previous 3 months n (%)

No 28 (66.7) 14 (33.3)* 28 (66.7) 14 (33.3) 23 (54.8) 19 (45.2)
Yes 22 (44.0) 28 (56.0)* 23 (46.0) 27 (54.0) 21 (42.0) 29 (58.0)
(Continued)
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TABLE 4 Continued

Sleep quality (PSQI)

good
50 (54.3%)

poor
number (%) 42 (45.7%)

The character of a stressful event n (%)

Insomnia symptoms (AlS)

absence

51 (55.4%)

10.3389/fimmu.2022.1028890

Fatigue (FSS)
presence absence

41 (44.6%)

presence

44 (47.8%) 48 (52.2%)

Negative 15 (35.7) 27 (64.3)*** 16 (38.1) 26 (61.9)** 18 (42.9) 24 (57.1)

Positive 8 (100.0) 0 (0.0)** 8 (100.0) 0 (0.0)** 4 (50.0) 4 (50.0)
Sleeping medications administration; n (%)

No 47 (67.1) 23 (32.9)** 45 (64.3) 25 (35.7)** 37 (52.9) 33 (47.1)

Yes 3 (13.6) 19 (86.4)*** 6 (27.3) 16 (72.7)** 7 (31.8) 15 (68.2)

PSQ], Pittsburgh Sleep Quality Index; SD, standard deviation; AIS, Athens Insomnia Scale; FSS, Fatigue Severity Scale; *p <.05. **p <.01. ***p <.001.

addicts (p=0.034), and those who experienced stressful events
(p=0.037) had poorer sleep quality than their counterparts
(Table 3), and the differences were statistically significant.
However, these factors were not related to insomnia.

In the entire group, there was no association between the AIS
total score or PSQI total score and the particular PID (p=0.177),
diagnostic delay (p=0.846), type of immunoglobulin
replacement therapy (p=0.079), location of PID treatment
(p=0.229), or hospitalization in the previous 3 months
(p=0.578) (Tables 6, 7). Patients with poor sleep quality had
statistically more infections 3 months before the study than
those with good sleep quality (1.1 + 1.4 vs. 0.5 + 0.9, p=0.03). The
severity of infection did not affect sleep quality (p=0.534) or the
symptoms of insomnia (p=0.055)

The regression model for AIS was statistically significant [F
(13,78) = 5,32; p < 0,001], and the r-square value of 0.382
explained 38.2% of the variation. Significant predictors of AIS
were the number of chronic diseases, anxiety disorders, and
experiencing pain in the last 3 months (Table 8). If a patient
declared more chronic diseases, the AIS score was higher (f =
0.23; p = 0.050). A higher AIS score was also obtained in patients
with anxiety disorder (B = 0.71; p = 0.014) or borderline
conditions (B = 0.49; p = 0.039) compared to those with no
disorder. Patients who experienced pain for a few days in the
past 3 months ( = -0.89; p < 0.001) or not at all (§ =-0.73; p =
0.014) compared to those who experienced pain almost daily
also had higher AIS values.

We also created multiple linear regression model for PSQI
(Table 9). This model was a good fit to the data [F(13,78) = 3.80;
p < 0.001] and explained a total of 28.6% of the PSQI variance
(adj. R2 = 0.286). Significant predictors of the PSQI score were
the number of chronic diseases, anxiety disorders, and
experiencing pain in the past 3 months. The PSQI total score
was higher in patients with more chronic diseases ( = 0.26; p =
0.041). In addition, the PSQI total score was higher in patients
with anxiety disorders than in those without anxiety disorders (3
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= 0.87; p = 0.005). Patients who experienced pain almost daily
compared to those who had pain for a few days over 3 months
had a higher PSQI total score ( = -0.51; p = 0.044).

3.3 Fatigue

Fatigue was reported in 52.2% (n=48) of patients. Patients
with fatigue had a higher BMI and more comorbidities than
those without fatigue (2.0 + 2.7 vs. 1.0 + 2.0; p=0.044) (Table 4).
The majority of patients with a diagnosis/history of neoplastic
disease (n=10; 83.3%) experienced fatigue (p=0.029). Likewise, a
large proportion of patients with autoimmune phenomena had
fatigue (n=19, 70.4 % vs. n=8, 29.6%; p=0.038). Moreover,
fatigue was frequent in patients who experienced general pain
almost every day for 3 months prior to the study (n=21, 72.4%;
p=0.002). Fatigue was also associated with insomnia (p=0.022)
and poor sleep quality (p<0.001).

A higher percentage of fatigue was reported in women
(n=30, 62.5%; p=0.06) and in patients with a longer diagnostic
delay of PID than their counterparts (4.9 + 6.9 vs. 9.3 + 13.1
years; p=0.503); however, the differences were not statistically
significant (Tables 4, 6).

The regression model created for FSS was a good fit to the
data [F(13,78) = 4.14; p < 0.001] and explained a total of 31% of
the FSS variance (adj. R2 = 0.310). Sex, anxiety and depressive
disorders, and experiencing pain in the last 3 months were
significant predictors in the model (Table 10). There were higher
FSS scores in women (B = -0.46; p = 0.021), in those with
borderline anxiety disorders compared to those without
disorders (B = 0.56; p = 0.027), in those with depressive
disorders compared to those without depressive disorders (B =
0.85; p = 0.037), and in those who had pain almost every day
compared to those who had pain for a few days over a 3-month
period (B = -0.61; p = 0.015).
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TABLE 5 Comparison of patients with good or poor sleep quality (PSQI), absence or presence of insomnia symptoms, and absence or presence of

fatigue symptoms according to primary immunodeficiencies (PIDs).

Sleep quality (PSQI)

Insomnia symptoms (AIS) Fatigue (FSS)

good poor absence presence absence | presence

number (%) 50 (54.3%) 42 (45.7%) 51 (55.4%) 41 (44.6%) 44 (47.8%) 48 (52.2%)
PIDs n (%)

CVID 28 (59.6) 19 (40.4) 24 (51.1) 23 (48.9) 25 (53.2) 22 (46.8)

IgG subclasses deficiency 7 (41.2) 10 (58.8) 9 (52.9) 8 (47.1) 5(29.4) 12 (70.6)

XLA 5 (55.6) 4 (444) 6 (66.7) 3(33.3) 5 (55.6) 4 (44.4)

other immuno-deficiencies 4 (100.0) 0 (0.0) 2 (50.0) 2 (50.0) 3 (75.0) 1(25.0)

other humoral immuno-deficiencies 6 (40.0) 9 (60.0) 10 (66.7) 5(33.3) 6 (40.0) 9 (60.0)
PIDs treatment n (%)

without treatment 3 (75.0) 1 (25.0) 1(25.0) 3 (75.0) 3 (75.0) 1(25.0)

other than IG replacement therapy 0 (0.0) 1 (100.0) 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0)

IVIG 4 (30.8) 9 (69.2) 7 (53.8) 6 (46.2) 6 (46.2) 7 (53.8)

SCIG 43 (58.1) 31 (41.9) 42 (56.8) 32 (432) 35 (47.3) 39 (52.7)
Age of first symptoms of PIDs (years)

(mean + SD) ‘ 21.3 + 184 ’ 243 + 187 ‘ 224 +199 ‘ 22.9 +16.9 ‘ 20.9 + 18.4 ‘ 242 + 187
Age of PIDs diagnosis (years)

(mean + SD) ‘ 27.3 £ 16.6 ‘ 329 £ 16.7 ‘ 29.6 +17.6 ‘ 30.2 +15.9 ‘ 25.8 +16.9 ‘ 33.6 + 15.9*
Diagnostic delay (years)

(mean + SD) ‘ 6+88 ‘ 86+ 127 ‘ 72+103 ‘ 724115 ‘ 49 +69 ‘ 9.3+ 13.1
Immunoglobulin replacement therapy n (%)

IVig 4(30.8) 9 (69.2) 7 (53.8) 6 (46.2) 6 (46.2) 7 (53.8)

SCIg 43 (58.1) 31 (41.9) 42 (56.8) 32 (432) 35 (47.3) 39 (52.7)
Place of immunoglobulin administration n (%)

home 40 (57.1) 30 (42.9) 40 (57.1) 30 (42.9) 33 (47.1) 37 (52.9)

outpatient’s clinic 0 (0.0) 2 (100.0) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)

hospital 7 (46.7) 8(53.3) 8 (53.3) 7 (46.7) 7 (46.7) 8 (53.3)

PSQ], Pittsburgh Sleep Quality Index; SD, standard deviation; AIS, Athens Insomnia Scale; FSS, Fatigue Severity Scale; PIDs, primary immunodeficiencies; CVID, common variable

immunodeficiency; XLA, X-linked ag:

Tobnli lob
4 &

Ig,

ulin; IVIg, intravenous immunoglobin; SCIg, subcutaneous immunoglobulin; *p <.05.

3.4 Anxiety and depression

Among our patients, anxiety was more frequent than depression.
Thirteen patients (14.1%) had a score =11, which indicates severe
anxiety; 22 patients (23.9%) had >8 points, which indicates moderate
anxiety; and 57 patients (62.0%) did not have anxiety. According to
the HADS scale, 6 patients (6.5%) had severe depression with a score
>11; these patients identified depression as a concomitant disease.
Seventeen patients had moderate depression with a score >8 (18.5%),
and 69 patients did not have depression (75%).
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4 Discussion

To maintain good health, the recommended sleep duration
is at least 7 hours per day (26). In our study approximately one-
third of patients slept <7 hours, with the mean sleep duration of
6.99 + 1.5 hours, compared to 7.7 hours in the general Polish
population (27). Sleep latency is the length of time needed to fall
asleep, and it is assumed to last <30 minutes (28). In our study,
sleep latency was longer than half an hour in one-fourth of the
patients (n=25; 27%).
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TABLE 6 Comparison of patients with good or poor sleep quality (PSQI), absence or presence of insomnia symptoms, and absence or presence of

fatigue symptoms according to exacerbation of PID.

Sleep quality (PSQI)

Insomnia symptoms (AlS)

Fatigue (FSS)

good poor absence presence absence presence
number (%) 50 (54.3%) 42 (45.7%) 51 (55.4%) 41 (44.6%) 44 (47.8%) 48 (52.2%)
Presence of infections in previous 3 months n (%)
No 34 (63.0) 20 (37.0) 33 (61.1) 21 (389) 27 (50.0) 27 (50.0)
Yes 16 (42.1) 22 (57.9) 18 (47.4) 20 (52.6) 17 (44.7) 21 (55.3)
Number of infections in previous 3 months (mean + SD)
0.5+ 0.9 L1+ 14%* 0.6+ 0.9 L1+14 0.7 + 1.0 09+13
The severity of infection in the previous 3 months n (%)
severe 1 (25.0) 3 (75.0) 0 (0.0) 4 (100.0) 0 (0.0) 4 (100.0)
moderate 11 (52.4) 10 (47.6) 13 (61.9) 8 (38.1) 12 (57.1) 9 (42.9)
benign 4(30.8) 9 (69.2) 5 (38.5) 8 (61.5) 5 (38.5) 8 (61.5)
Administration of antibiotics in previous 3 months n (%)
No 38 (56.7) 29 (43.3) 38 (56.7) 29 (43.3) 32 (47.8) 35 (52.2)
Yes 12 (48.0) 13 (52.0) 13 (52.0) 12 (48.0) 12 (48.0) 13 (52.0)
Number of antibiotics administrated in previous 3 months (mean + SD)
0408 0.5+08 0407 0.5+ 09 04 +07 0.5+09
Hospitalization in previous 3 months (other reason than immunoglobulin administration) n (%)
No 43 (55.8) 34 (44.2) 46 (59.7) 31 (40.3) 38 (49.4) 39 (50.6)
Yes 7 (46.7) 8 (53.3) 5(33.3) 10 (66.7) 6 (40.0) 9 (60.0)

PSQI, Pittsburgh Sleep Quality Index; SD, standard deviation; AIS, Athens Insomnia Scale; FSS, Fatigue Severity Scale; PID, primary immunodeficiency; ** p <.01.

Insomnia has been a concern in various studies, and its
prevalence varies depending on the study population. A study
conducted on adult individuals in Poland (n=47,924) revealed
insomnia in 28.1% of women and 18.1% of men (29). However,
subjective sleep quality and prevalence of insomnia in patients
with PIDs have not been reported. To our knowledge, this is the
first study to assess subjective sleep quality and the prevalence of
insomnia among patients with PIDs.

Among the patients in our study, neither a particular disease
nor type of treatment was associated with insomnia symptoms or
subjective sleep quality. However, there is no scale to assess the
severity of PIDs, and physicians use the number and severity of
infections to determine disease control and potential
exacerbations. Herein, patients with poor sleep quality had more
infections in the previous 3 months than those with good sleep
quality. Nevertheless, sleep duration was not associated with the
number of infections (p=0.110). We could not determine whether
our patients were prone to infections due to poor sleep quality or if
their sleep was altered by ongoing infection. Sleep impairment
may be an important factor that increases susceptibility to
infections in patients with PIDs who have a primarily impaired
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immune system. Sanjay et al. (30) investigated the association
between sleep duration and susceptibility to pneumonia in a
prospective study. The researchers included 56,953 women
without relevant comorbidities and a prior history of
pneumonia and assessed sleep deprivation. They revealed that
sleep durations <5 hour and >9 hours were associated with a
higher risk of pneumonia compared with a sleep duration of 8
hours. In their experimental study, Cohen et al. (31) observed
sleep efficiency and sleep duration in 153 healthy volunteers over
14 days. Subsequently, the researchers administered nasal drops
with rhinovirus to the participants and observed them for 5 days
following the development of a clinical cold. The authors proved
that reduced sleep efficiency and shorter sleep duration prior to
exposure to the virus were associated with lower resistance to
respiratory illness.

More than half of patients (67.4%) in our study had chronic
diseases other than PID. Almost half of them had lung disease,
representing a frequent comorbidity of PID (32). Other frequent
comorbidities were rheumatological, gastroenterological, and
cardiovascular diseases, with each group comprising
approximately one-fourth of patients. In our study, patients
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with poor sleep quality had significantly more chronic diseases
than those with good sleep quality, as reported previously (18).
Moreover, a higher number of comorbidities in our patients was
related to poorer sleep quality. Basent et al. (33) recruited 5,878
individuals to investigate the association of common chronic
diseases with sleep disorders and sleep quality. They found a
significantly increased odds of poor sleep quality in patients with
cardiac insufficiency, gallstone degenerative joint disease, and
depression. A cohort study on individuals with COPD revealed
poor subjective sleep quality in this group; interestingly, higher
PSQI scores were associated with increased risk of COPD
exacerbations during the follow-up (17). Matsuda et al. (34)
assessed sleep quality using the PSQI during hospitalization for
a broad spectrum of cardiovascular diseases. Almost half of the
participants reported poor sleep quality.

In the regression model, we revealed that a higher number of
comorbidities was a predictive factor for insomnia. Abad et al.
(35) summarized that insomnia and unrefreshing sleep are
common complaints in patients with rheumatologic disorders,
such as, rheumatoid arthritis (RA), osteoarthritis, systemic lupus
erythematosus (SLE), and Sjogren syndrome.

Momayyezi et al. (36) reported poor sleep quality in 69.3% of
patients with cancer. In our study, 2 patients had ongoing cancer
treatment, and both had poor sleep quality and insomnia.
Among the cancer survivors, 7 (70.0%) had poor sleep quality,
and 6 (60.0%) had insomnia. A study by Hammersen et al. (37)
included 465 long-term lymphoma survivors in Germany and
revealed poor sleep quality according to the PSQI in 224 (48.2%)
patients. According to data obtained by Chen et al. (38), sleep
quality measured by different methods, both subjective and
objective, is affected in patients with cancers, particularly in
those with lung, breast, gynecological, head, and neck cancers.

In our study, the incidence of autoimmune phenomena was
29.4% (n=27), which is comparable to that reported in other
cohorts with PIDs (7). Patients with autoimmunity in our group
had poorer sleep quality than those without autoimmune
phenomena, and most of them had fatigue. Autoimmune
diseases are also associated with sleep disorders (15). Many
studies have investigated sleep quality in RA. They revealed that
the vast majority of patients with RA have poor sleep quality,
which may be associated with disease activity and ongoing
inflammation (39). Likewise, patients with SLE report sleep
disorders as frequent complaints with poorer sleep quality
compared to the general population (40). Alterations in the
immune system owing to sleep impairment may affect the course
of autoimmune diseases. For instance, patients with Crohn’s
disease have an increased risk of disease flair subsequent to sleep
disorders (41). Furthermore, many patients with autoimmune
diseases experience chronic pain (42), neuropathic, somatic, or
visceral, depending on the particular diseases, which is an
independent factor that diminishes sleep quality.

We asked patients about stressful events 3 months before the
study. Patients with poor sleep quality, insomnia symptoms, and
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TABLE 8 Multiple linear regression model for AlS.

Predictor

Intercept 7.57 265 229 12.85 2.85 0.006
Number of chronic diseases (n) 0.44 0.22 <-0.01 0.89 1.99 0.05 0.23
Diagnostic delay (years) 0 0.04 -0.09 0.09 -0.05 0.958 0
Infections in previous 3 months (n) 0.76 0.41 -0.04 1.57 1.89 0.063 0.18
Age (years) 0 0.04 -0.07 0.08 0.06 0.952 0.01
BMI (kg/m®) 0 0.1 -0.2 02 -0.02 0.988 0
Sex

man - woman ‘ 112 ‘ 0.94 ‘ 0.75 ‘ 298 ‘ 1.19 ‘ 0.238 0.22

HADS, anxiety

severe anxiety — no anxiety 3.64 1.44 0.77 6.51 2.53 0.014* 0.71

moderate anxiety - no anxiety 254 121 0.14 494 21 0.039* 0.49

‘ HADS, depression

severe depression - no depression 7137 1.95 -5.26 252 -0.7 0.485 -0.27

moderate depression — no depression -0.34 13 -2.92 225 -0.26 0.795 -0.07

Frequency of general pain in previous 3 months

for several days — almost everyday -4.57 1.19 -6.94 -2.2 -3.84 <001 % -0.89
for more than 30 days - almost everyday -1.61 223 -6.05 283 -0.72 0.473 -0.31
not at all - almost everyday -3.75 15 -6.73 -0.77 -25 0.014* -0.73

AIS, Athens Insomnia Scale; HADS, Hospital Anxiety and Insomnia Scale; BMI, body mass index; *p<.05 *** p<.001.

TABLE 9 Multiple linear regression model for PSQL.

95% CI
Predictor LL

Intercept 4.6 2.24 0.13 9.06 205 0.044
Number of chronic diseases (n) 0.39 0.19 0.02 0.77 2.08 0.041* 0.26
Diagnostic delay (years) -0.02 0.04 -0.1 0.05 -0.54 0.589 -0.05
Infections in previous 3 months (n) 047 0.34 -0.22 1.15 1.36 0177 0.14
Age (years) 0.03 0.03 -0.04 0.09 0.88 0.38 0.1
BMI (kg/m?) -0.02 0.08 -0.19 0.15 -0.21 0.833 -0.02
Sex

man — woman 0.51 ‘ 0.79 ‘ -1.07 2.09 0.65 0.52 0.13

HADS, anxiety

severe anxiety — no anxiety 3.51 122 1.08 594 2.88 0.005%* 0.87
moderate anxiety - no anxiety 1.57 1.02 -0.46 36 154 0.128 0.39
(Continued)
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TABLE 9 Continued

95% Ci

Predictor i

HADS, depression

severe depression - no depression -0.03 1.65 -3.32 3.26 -0.02 0.987 -0.01

moderate depression - no depression 0.47 1.1 -1.72 2.65 0.43 0.671 0.12

Frequency of general pain in previous 3 months

for several days — almost everyday -2.06 1.01 -4.06 -0.06 -2.05 0.044% -0.51
for more than 30 days - almost everyday -0.21 1.89 -3.97 3.54 -0.11 0.91 -0.05
not at all - almost everyday -1.56 127 -4.08 0.96 -1.23 0.222 -0.39

PSQI, Pittsburgh Sleep Quality; HADS, Hospital Anxiety and Insomnia Scale; BMI, body mass index; * p <.05 **p <0.01.

fatigue experience stressful events more frequently than those individuals with high stress are more prone to develop insomnia
without. However, the differences were statistically relevant only symptoms than those without (43).

for the PSQI score. A study conducted by Otsuka et al. in a Herein, our patients who experienced general pain almost
Japanese population revealed a significant positive association every day for 3 months prior to the study had poor sleep quality,
between sleep disorders and high levels of stress. Furthermore, symptoms of insomnia, and fatigue more frequently than those

TABLE 10 Muiltiple linear regression model for FSS.

Predictor

Intercept 30.19 LT 15.91 44.47 421 <.001
Number of chronic diseases (n) -0.69 0.61 -1.9 0.52 -1.14 0.258 -0.14
Diagnostic delay (years) 0.12 0.12 -0.13 0.36 0.96 0.342 0.09
Infections in previous 3 months (n) -0.89 1.1 -3.07 1.3 -0.81 0.422 -0.08
Age (years) 0.04 0.1 -0.16 0.25 0.42 0.675 0.05
BMI (kg/m”) 0.36 0.27 -0.18 0.9 1.34 0.186 0.13
Sex

man — woman -6 ‘ 2.54 ‘ -11.05 -0.95 =2.37 0.021* -0.46
HADS. anxiety

severe anxiety — no anxiety 6.97 39 -0.8 14.73 179 0.078 0.53

moderate anxiety — no anxiety 7.34 3.26 0.85 13.83 2.25 0.027* 0.56

HADS. depression

severe depression — no depression 11.23 5.29 071 21.75 212 0.037% 0.85

moderate depression — no depression 6.82 351 -0.17 13.8 1.94 0.056 0.52

Frequency of general pain in previous 3 months

for several days — almost everyday -7.99 322 -14.4 -1.59 -2.48 >0.015% -0.61
for more than 30 days - almost everyday %51 6.04 -15.52 8.51 -0.58 0.563 -0.27
not at all - almost everyday -5.11 4.05 -13.17 295 -1.26 0.211 -0.39

FSS, Fatigue Severity Scale; HADS, Hospital Anxiety and Insomnia Scale; BMI, body mass index; *p <.05.
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without these disorders. The higher prevalence of pain was
associated with poorer sleep quality and higher AIS total score
(Tables 8, 9). The connection between pain, sleep quality, and
fatigue has been reported in many chronic diseases, including
rheumatic disorders (44). Studies on RA and fibromyalgia have
revealed that pain increases sleep disturbances (35). Patients
with chronic pain have diminished subjective sleep quality
compared with those without pain (45). Other studies have
indicated that sleep disorders may initiate pain (16). Disrupted
sleep also increases sensitivity to pain (41). This relationship has
been proven in many studies, but its direction remains unclear.
Many authors have highlighted the bidirectional relationship
between pain and sleep disturbances (46-48). In some
comprehensive analyses, sleep disturbances were considered a
stronger predictor of the incidence of pain than pain as an
inductor of sleep disturbances (44, 49). Furthermore, sleep
disorders can result in fatigue (48) and depression (47).

In our study, 40.2% of patients were overweight and obese.
BMI was associated with subjective sleep quality and fatigue in
our study. Patients with poor sleep quality and fatigue had a
higher BMI than those with good sleep quality and no fatigue
(Table 6). In a study conducted by Fatima et al. (50), a
considerably higher percentage of overweight and obesity was
reported in patients with poor sleep quality than in
those without.

Fatigue is a nonspecific symptom characterized by tiredness
or inability to function due to a lack of energy (51), which cannot
be restored by resting (52). Although fatigue appears in healthy
individuals, it is more frequent in patients with chronic diseases
(14), including various rheumatological diseases (15),
neurological disorders (53), COPD (54), and cancers (52).
Recent studies have shown that fatigue is independent of
disease severity and activity (14).

In our study, fatigue was reported in 52.2% of patients.
Hajjar et al. reported that among 2,537 patients with PIDs, 25.9%
had fatigue, with the highest prevalence among patients with
CVID (55).

Our linear regression model revealed higher prevalence of
fatigue in patients with borderline anxiety disorders compared to
those without disorders, and in patients with depressive
disorders compared to those without depressive disorders
(Table 10). Likewise, Bansal et al. investigated the prevalence
of fatigue in patients with primary antibody deficiencies (PAD)
and revealed a high frequency of fatigue in patients with PAD,
which was correlated with the presence of anxiety and
depression (56). Among our patients, anxiety was a relevant
predictor of insomnia and poor sleep quality. Individuals with an
anxiety disorder or borderline condition had higher AIS scores
compared to those with no such a disorder (Table 8) (57).
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5 Conclusions

Sleep quality, fatigue, pain, and primary immune disorders
may give an impression of distinct medical problems; however,
they appear to be connected in complex relationships. Therefore,
they must be considered in a holistic model. As aforementioned,
many factors may affect sleep quality, resulting in complex
consequences. Our study, which is the first to address this
issue, provides insight into the prevalence of insomnia, fatigue,
and subjective sleep quality assessment in patients with PIDs.
The data demonstrated that decreased sleep quality, insomnia
symptoms, and fatigue are common in this group. There is a
need for further studies to explain the determinants of poor sleep
quality in this specific group of patients.

6 Limitations

Although this study was carefully planned, it has some
limitations. First, subjective sleep quality was measured,
which may have been affected by some errors. Although an
objective measurement of sleep quality provides undeniable
data, its use in daily clinical practice is limited owing to its
high cost and time requirement. Second, we did not
investigate other sleep disorders, except for the symptoms
of insomnia and sleep quality. Third, the sample size of this
study was small. In the pilot study, we recruited 92 patients
from 4 clinical centers. Fourth, data concerning general
health and the administration of medication were provided
by the patients, and they were not subject to verification. We
could not provide ICD codes for chronic diseases. This
observational nature of the study may have created bias.
Another limitation is that the majority of our patients had
primary antibody deficiencies (PAD). Patients with other PID
were the minority (n=4, 4.35%), and we could not analyze
those patients separately.
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Background: Patients with inborn errors of immunity (IEl) experience recurrent
infections, autoimmunity, and malignancies. Owing to repeated medical
procedures, the need for constant treatment and surveillance, and the
unpredictable course of the disease, patients with IEI are prone to develop
mental health disorders, including anxiety. In this study, we aimed to assess the
prevalence and level of anxiety symptoms in adult Polish patients with IEI and
explore the determinants of anxiety in this group of patients.

Methods: Data from 105 Polish patients with IEl were collected via the hospital
anxiety and depression scale (HADS), brief illness perception questionnaire (B-
IPQ), illness cognition questionnaire (ICQ), Pittsburgh sleep quality index (PSQl),
and a questionnaire on general health and demographic data. For statistical
analyses of data, the normality of distribution of quantitative data was assessed,
and internal consistency of tests was investigated using Cronbach’s alpha
coefficient; moreover, we performed the analysis of correlations and between-
group differences, and path analysis to explore causal relationships. Significance
was considered at p < 0.050.

Results: Thirty-eight (36.2%) patients had anxiety symptoms (HADS-A > 8); 14
(13.3%) patients had severe anxiety (score > 11), and 24 (22.9%) had moderate
anxiety (score of 8-10). Patients with poor sleep quality, higher pain frequency,
younger age, and no fixed income had higher anxiety scores than others.
Emotional and cognitive representations of illness were positively correlated
with anxiety levels. Intense anxiety was related to more negative illness
perception, higher helplessness, lower illness acceptance, and lower
perceived benefits.
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Discussion: Anxiety is common in patients with IEl. However, results indicate
that it is not related to a more severe course of IEl or several comorbidities,
whereas, pain frequency and poor sleep quality were identified to be important
clinical factors for anxiety. Because anxiety was related to negative illness
perception, psychological therapy may apply to this group of patients.

KEYWORDS

inborn errors of immunity, anxiety, illness perception, depression, sleep quality

1 Introduction

Inborn errors of immunity (IEI) comprise a heterogeneous
group of inherited disorders affecting the immune system (1).
Previously, IEI were known as primary immunodeficiency
disorders. The clinical manifestations of IEI include increased
susceptibility to infections, autoimmunity, autoinflammatory
diseases, allergies, and malignancies (2). Patients with IEI
experience a deterioration in their physical condition owing to
chronic patterns and recurrent infections. Furthermore, owing to
repeated medical procedures, the need for constant treatment and
surveillance, the threat of malignancy, and the unpredictable course
of the disease; patients are prone to developing mental health
disorders, including anxiety and depression (3).

Patient-reported outcomes (PROs) are a type of outcomes that
are used to assess the subjective health status from the patients’
perspective without physicians’ interpretation (4). PROs constitute
an essential component of psychological mental health assessment
because they capture a patient’s subjective experience of the disease
or intervention, which may not be reflected in clinical endpoints (5).
The implementation of PROs is faced with many obstacles in daily
clinical practice (6). Nevertheless, they should be integrated into the
clinical routine.

Anxiety is a mental state characterized by excessive fear and
concern about potential situations (7). It may be caused by external
or internal factors (8). Although anxiety is common in chronic
diseases (9), it is not routinely assessed and is rarely treated (10).
Recent scientific reports have revealed an increased level of anxiety
in patients with IEI (11). However, to the best of our knowledge, the
determinants of anxiety have not yet been investigated.

Illness perception defines patients’ beliefs about their disease.
According to the Common Sense Model theory, each patient
experiencing a disease creates his or her own representation of a
condition (12). It comprises of cognitive and emotional representations
(13). Cognitive representation comprises five dimensions: identity
(patient’s description of illness), consequences (how an illness
impacts patient’s life), cause (patient’s beliefs regarding the cause of a
disease), timeline (length of the disease in patient’s belief), and cure or
control (patient’s belief about the effectiveness of treatment and

Frontiers in Psychiatry

perceived control of the disease) (14). Emotional representation
comprises concerns and negative emotions related to a disease. In
addition, this model involves the patient’s understanding of a
disease (15).

Illness perception influences emotional reactions in patients
and how they cope with daily situations (16). In recent years,
interest in the assessment of illness perception has increased. As a
potentially modifiable aspect of chronic diseases, illness perception
may improve clinical outcomes, or vice versa, leading to even higher
mortality (17, 18).

Patients with chronic diseases may experience a range of negative
emotions, including anxiety, depression, irritation, and anger, which
can interfere (19). In this study, we aimed to investigate these
problems in our patients. Previously, patients with IEI were mainly
assessed for the prevalence of depression. However, some studies
revealed that anxiety is potentially more prevalent than depression
among patients with IEI (20), and it is often overlooked in clinical
practice. In our previous study (3), which included a part of the
current study (n=92), anxiety symptoms were frequent. Therefore, we
expanded our sample (n=105) and considered anxiety as a dependent
variable to perform a more precise analysis of factors, including
anxiety levels, the association of anxiety levels with sleeping disorders,
and pain. Moreover, we have evaluated the frequency of pain to
determine whether chronic pain is associated with increased
anxiety levels.

Anxiety disorders and high levels of anxiety are related to
sleeping problems, leading to altered sleep quality. Sleep disorders
are common among patients with chronic medical conditions (21).
Many longitudinal studies revealed bidirectional correlations
between sleep quality and anxiety (22). Previously (3), using a
multiple linear regression model, we identified anxiety symptoms as
an important predictor of poor sleep quality. Therefore, we decided
to further analyze the association between anxiety and sleep quality
in the current manuscript.

In this study, we assessed the prevalence of anxiety symptoms
and anxiety levels in adult Polish patients with IEI. We also explored
the clinical, sociodemographic, and psychological determinants of
anxiety in this patient group. To the best of our knowledge, this is the
first study to assess illness perception in patients with IEL

frontiersin.org

54



Grochowalska et al.

2 Materials and methods
2.1 Study design and sample

Adult patients (> 18 years) diagnosed with IEI according to the
diagnostic criteria of the European Society for Immunodeficiencies
(23) were recruited from four Polish clinical centers in Bydgoszcz,
Gdansk, Krakow, and Warszawa between February 2021 and
December 2022. In total, 120 eligible individuals were selected for
this study. Eight patients refused to participate in the study. Seven
individuals were excluded because they did not complete the
questionnaires. Finally, 105 participants, including 55 women
(52.4%) and 50 men (47.6%) with a mean age of 42.16 + 14.1
years were recruited in this study.

In this cross-sectional observational study, data were collected
via the hospital anxiety and depression scale (HADS), brief-illness
perception questionnaire (B-IPQ), illness cognition questionnaire
(ICQ), and Pittsburgh sleep quality index (PSQI).

Additionally, the survey included demographic questions
regarding age, sex, professional activity, and residential status,
and clinical data, including comorbidities and type of treatment,
with special emphasis on immunoglobulin replacement therapy.

To describe pain, we assessed its frequency with the following
questions: How often did you experience pain during the last 3
months? Possible answers were: “not at all”, “for a few days”, “more
than 30 days”, or “almost every day”.

To determine the disease activity, we evaluated the following
variables: the number of infections in the last 3 months, antibiotic
administration in the last 3 months, and hospitalizations (excluding
those for immunoglobulin administration) in the last 3 months.

All patients provided written informed consent before the
study. The study design was approved by the Independent
Bioethics Commission for Research of the Medical University of
Gdansk (Number: 422/2017).

2.2 Hospital anxiety and depression scale

The HADS consists of 14 questions, including seven for the
anxiety subscale (HADS-A), and seven for the depression subscale
(HADS-D), which are rated on a 0-3 response Likert scale. The
maximum score for each subscale is 21 points; scores < 8 indicate a
normal result, whereas, 8-10 points indicate moderate anxiety or
depressive symptoms, and > 11 presents severe depressive or anxiety
symptoms (24). In the present study, we used a modified version of
HADS since we sought to assess a wider range of emotions and
modified HADS allows to assess irritability. HADS-M contains the
following items: (I) “It happened that during the last week, I exploded
with anger”; (II) “It happened that I got upset internally”. Patients
assess their irritability level using a Likert scale with scores ranging
from 0 (“not at all”) to 6 points (“frequently”), where a higher score
indicated a higher level of irritability. The modified HADS has
satisfactory psychometric properties (19). In this study, Cronbach’s
alpha coefficients for depression, anxiety, and irritability subscales of
HADS were 0.86, 0.82, and 0.84, respectively.
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2.3 Brief illness perception questionnaire

The B-IPQ is widely used to measure cognitive and emotional
representations of illnesses in patients with various chronic diseases.
It consists of eight items rated on a 0-to-10 response scale.
Additionally, it includes an open-ended question regarding
patient-perceived causes of the disease (13, 14). Each of the eight
items refers to one of the following illness perception dimensions:
consequences, timeline, personal control, treatment control,
identity, coherence, concern, and emotional response. Moreover,
emotional and cognitive representations scores can be calculated. A
higher total B-IPQ score indicates a more negative illness
perception (13, 14). A previous study, conducted among patients
with chronic somatic diseases, validated the psychometric
properties of the Polish version of the B-IPQ (13). In the present
study, Cronbach’s alpha was 0.75.

2.4 Illness cognition questionnaire

The ICQ is an 18-item instrument that measures three
dimensions of illness cognition: helplessness, acceptance, and
perceived benefits (25, 26). Helplessness indicates the degree of
powerlessness and hopelessness experienced by patients regarding
their condition and its consequences in their lives. Acceptance
refers to the degree of adaptation and integration of a condition into
reality. Perceived benefits indicate the degree of positive outcomes
or opportunities that patients perceive in their conditions. Each
item is rated on a 4-point Likert scale ranging from 1 (not at all) to 4
(completely). The points for each subscale are added and range
from 6 to 24 (25, 27). Higher subscale scores indicate higher,
helplessness, acceptance, and perceived benefits. In the original
study (25), Cronbach’s alpha ranged from 0.84 to 0.90. The current
study involving patients with IEI exhibited satisfactory internal
consistency of all three subscales (Cronbach’s alpha coefficients:
0.88 for helplessness, 0.87 for acceptance, and 0.83 for
perceived benefits).

2.5 Pittsburgh sleep quality index

The PSQI is a self-rated questionnaire that measures sleep
quality and disturbances over one month (28). It comprises 19
items grouped into seven domains: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances,
use of sleeping medication, and daytime dysfunction. Each domain
is scored from 0 to 3, with higher scores indicating poorer sleep
quality or more sleep-associated problems. The sum of the seven
domain scores yields the global PSQI score, which ranges from 0 to
21. A global PSQI score =5 indicates poor sleep quality (29). The
internal consistency of the PSQI assessed using Cronbach’s alpha
coefficient was 0.83 (28). The Polish version of the scale was used in
a study that involved Polish patients with systemic lupus
erythematosus (SLE) (30). In the present study, Cronbach’s alpha
was 0.82.
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2.6 Statistical analysis

Descriptive statistics (mean, standard deviation, median,
maximal, and minimal value for quantitative variables, and
number and percentage for categorical variables) were analysed to
summarize the study outcomes. The internal consistency of the
scales was verified using the Cronbach’s alpha coefficient. The
normality of the distribution of the variables was verified using
the Shapiro-Wilk test. Continuous variables were analyzed using
Student’s t-, Mann-Whitney U, and Kruskal-Wallis tests with post-
hoc Dunn analysis, in case of multiple comparisons. Associations
between anxiety and categorical variables were assessed via
between-group comparisons. Categorical variables were analyzed
using the chi-square or Fisher exact tests. The associations between
anxiety level and quantitative independent variables were assessed
using Spearman’s rho correlation coefficient. Path analysis was used
to examine both direct effects, which are the direct influences of one
variable on another, and indirect effects, which result from the path
between two variables through one or more other variables. In the
diagram, the variables are represented as nodes and the directional
relationships between them are represented with arrows. The path
analysis was conducted using the AMOS package. Significance was
considered at p < 0.050. Statistical analysis was performed using the
STATISTICA software (version 13; TIBCO Software Inc., Palo Alto,
CA, USA).

3 Results

In the statistical analysis, descriptive statistics were first
calculated for categorical variables (Table 1) and quantitative
variables (Table 2).

Anxiety symptoms (HADS-A > 8) were detected in 38 (36.2%)
patients; 14 (13.3%) patients reported a score > 11 indicating severe
anxiety symptoms, and 24 (22.9%) patients had moderate anxiety
symptoms (Table 1).

PSQI-based analysis revealed that 57 patients (54.3%) had good
sleep quality, whereas, 48 patients (45.7%) reported poor sleep
quality (Table 1). The majority of patients (n=86, 81.9%)
experienced general pain. Only 18.1% of patients (n = 19) did not
report pain in the previous 3 months, whereas 30.5% of the patients
(n = 32) reported pain almost every day (Table 1).

The mean age was 42.16+14.1 years, the mean IEI duration was
11.78 + 10.4 years; the mean number of chronic disease was
recorded to be 2.13 + 2.6. (Table 2).

The correlation analysis was performed to explore the
association between anxiety levels and quantitative variables
(Table 3). Age and number of chronic diseases were not
significantly correlated with anxiety levels (Table 3). Moreover,
disease-related factors, such as IEI duration and the number of
infections in the previous 3 months, were not correlated with
anxiety levels (Table 3).
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TABLE 1 Frequency and percentage statistics for categorical variables in
the studied sample of patients with inborn errors of immunity (n=105).

Variable
Sex
Women 55 (52.4) ‘
Men 50 (47.6)
Education
Primary 7 (6.7)
Vocational 8(7.6)
Higher 40 (38.1)
Secondary 50 (47.6)
Work status
Active worker ‘ 59 (56.2)
Non-active worker 36 (34.3)
Student ‘ 10 (9.5)
Income l
No income 12 (11.4)
Fixed income 93 (88.6)
Residential status ’
City = 100 000 inhabitants 44 (41.9)
City 50 000-100 000 inhabitants 15 (14.3)
City < 50 000 inhabitants 19 (18.1)
Village 27 (25.7)
Pain frequency in the previous 3 months
Not at all 19 (18.1)
For few days 46 (43.8)
More than 30 days | 8 (7.6)
Almost everyday 32 (30.5)
IEI treatment
Without treatment 5(4.8)
SClg 82 (78.1)
IVIg 15 (14.3)
Other than Ig replacement therapy 3(29)
Hospitalization in the previous 3 months (for reasons other than
immunoglobulin administration)
Yes 19 (18.1)
No 86 (81.9)
Administration of antibiotics in the previous 3 months
Yes 72 (68.6) ‘
No 33 (31.4)
(Continued)
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TABLE 1 Continued

Variable n (%)

Anxiety (HADS)
No anxiety symptoms (< 8 points) 67 (63.8)
Moderate anxiety symptoms (8-10 points) 24 (22.9)
Severe anxiety symptoms (= 11 points) 14 (13.3)
Sleep quality (PSQI)
Good (< 5 points) 57 (54.3)
Poor (= 5 points) 48 (45.7)

IEL, inborn errors of immunity; Ig, immunoglobulin; IVIg, intravenous immunoglobulin;
SCIg, subcutaneous immunoglobulin; HADS, hospital anxiety and depression scale; PSQI,
Pittsburgh sleep quality index; n, number.

TABLE 2 Descriptive statistics for quantitative variables in the studied
sample of patients with inborn errors of immunity (n=105).

Variable Mean (SD) Median
(min—max)
Age (years) 42.16 (14.1) 42.00 (18-76)
Duration of IEI (years) 11.78 (10.4) 9.00 (0-57)
Number of infections in the
previons & monilis 1.31 (3.2) 0.00 (0-29)
Number of chronic diseases 2.13 (2.6) 1.00 (0-15)
HADS
Anxiety 5.83 (4.3) 5.00 (0-16)
Depression 4.39 (4.0) 3.71 (0-14)
Irritability 2.96 (1.7) 3.00 (0-6)
B-IPQ
Consequences 5.96 (2.7) 6.00 (0-10)
Timeline 9.26 (2.0) 10.00 (1-10)
Personal control 6.82 (2.4) 7.00 (0-10)
Treatment control 8.56 (1.9) 9.00 (2-10)
Identity 5.96 (2.8) 7.00 (0-10)
Concern 5.57 (2.9) 6.00 (0-10)
Understanding 7.95 (2.1) 8.00 (2-10)
Emotional response 4.92 (3.0) 5.00 (0-10)
Cognitive representation 27.85 (7.5) 28.00 (10-49)
Emotional representation 10.50 (5.4) 11.00 (0-20)
Illness perception — Total 38.34 (12.1) 39.00 (10-67)
ICQ
Helplessness 11.97 (4.1) 12.00 (6-24)
Acceptance 17.67 (3.8) 18.00 (11-24)
Perceived benefits 16.12 (4.2) 16.00 (7-24)

IEL, inborn errors of immunity; HADS, hospital anxiety and depression scale; B-IPQ, the
brief-illness perception questionnaire; ICQ, illness cognition questionnaire; SD, standard
deviation; min, minimum; max, maximum.
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B-IPQ revealed that, among the illness perception dimensions,
statistically significant positive correlations were detected between
anxiety and consequences (r = 0.273; p = 0.005), identity (r =
0.246; p = 0.011), concern (r = 0.389; p < 0.001), and emotional
response (r = 0.405; p < 0.001). Significant negative correlations
were found between anxiety and personal control (r = —0.387; p <
0.001), as well as understanding (r = —0.265; p < 0.001); whereas
emotional representation (r = 0.425; p < 0.001), cognitive
representation (r = 0.372; p < 0.001), and total illness perception
score (r = 0.416; p < 0.001) showed significant positive correlation
with anxiety (Table 3).

In the ICQ results, we noted a positive correlation between
anxiety and helplessness (r = 0.208; p = 0.033), and a negative
correlation between anxiety and acceptance (r = —0.379; p < 0.001)
and perceived benefits (r = —0.284; p = 0.003) (Table 3).

Significant positive correlations of anxiety with depression (r =
0.721; p < 0.001), irritability (r = 0.497; p < 0.001) were
detected (Table 3).

The analysis of relationship between anxiety and categorical
variables was performed using group comparisons (Table 4).

Among the sociodemographic factors, only income exhibited
a correlation with anxiety; patients with no income had
significantly higher anxiety levels compared to those with fixed
incomes (scores of 8.92 + 5.04 vs. 5.43 + 4.08; p = 0.025). Sex,
education, professional activity, and domicile were not associated
with anxiety (Table 4).

Among clinical features, only pain frequency was related to
anxiety levels. Patients with a higher pain frequency had a higher
anxiety score (p < 0.001). Hospitalization in the previous 3 months,
antibiotic administration, and IEI treatment were not related to
anxiety (Table 4).

Patients with poor sleep quality had a higher score for anxiety
than those with good sleep quality (8.10 + 4.12 vs. 3.91 + 3.51; p <
0.001) (Table 4). The majority of patients (n = 41, 82.0%) with good
sleep quality did not experience anxiety.

To explore the causal relationship between studied variables,
path analysis was performed. The obtained value of the root mean
square error of approximation (RMSEA) parameter (0.038; p <
0.050), indicated a well-fitting model and was statistically
significant. Higher scores for irritability (Beta = 0.615), depression
(Beta = 0.598), and emotional representation (Beta = 0.446), as well
as lower scores for personal control (Beta = —0.198), higher
treatment control (Beta = 0.271), lower perceived benefits (Beta =
—0.214), and lower timeline (Beta = —0.218), were associated with
higher anxiety scores. This model explains 70.3% of the variance.
These results were further reinforced by moderator A, which
consists of the following relationships: higher likelihood of poor
sleep quality (p = 0.759) and lower acceptance (Beta = —0.219),
higher frequency of pain (“at least 1 month in previous 3 months”
and “almost every day in previous 3 months”; p = 0.638), younger
age (Beta = —0.218), and lower number of infections (Beta =
—0.174). These relationships enhance the association between
construct B and the dependent variable by approximately 14%.
On the contrary, construct A alone explained 30.9% of the total
variance in anxiety (Figure 1).
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TABLE 3 Matrix of Spearman’s rho correlation coefficients between the
anxiety level (dependent variable) and independent variables in the
studied sample of patients with inborn errors of immunity (n=105).

Anxiety levels

10.3389/fpsyt.2024.1293935

TABLE 4 Differences in anxiety levels in relation to independent
categorical variables in the studied sample of patients with inborn errors
of immunity (n=105).

. ariaple =
Variable Spearman's ea D edia a
rho
Sex
Age (years) -0.060 0.542
Women 6.15 (4.5) 6.00 (0-16) Mann-
Duration of IEI (years) -0.143 0.146 Whitney
Men 5.48 (4.1) 5.00 (0-16) U test
Number of infections in the previous
0.026 0.796 x
3 months Education
Number of chronic diseases 0.153 0.119 Primary 7.57 (6.4) 6.00 (1-16) H=0943;
p=0624
HADS Vocational 4.75 (4.7) 4.00 (0-14) Todiskal=
Depression 0.721% <0.001 Higher 5.58 (4.3) 400 (0-16) RrallisieEst,
post-hoc
Irritability 0.497* < 0.001 Secondary 5.96 (4.0) 6.00 (0-16) Dunn
B-1PQ Work status
C 0.273* 0.005 Acti - <
Ongequences VT 549 (411 5.5 (0-16) H=0716;
worker p=0.699
Timeline -0.036 0.713
Non- Kruskal-
Personal control -0.387* <0.001 aetive worker 6.17 (4.45) 5.0 (0-15) Wallis test,
post-hoc
Treatment control -0.095 0.337 Student 6.60 (5.30) 5.5 (0-16) Dunn
Identity 0.246* 0.011 Income
Gancemn 0389 s0.001 Noincome = 8.92 (5.04) 8.5 (1-16) Z = -2.240;
Understanding -0.265% <0.001 o005
Mann-
Emotional response 0.405* <0.001 Fixed income 543 (4.08) 5.0 (0-16) Whitney
U test
Cognitive representation 0.372* <0.001
Residential status
Emotional representation 0.425* <0.001
City = 100
Illness perception — Total 0.416* <0.001 000 6.18 (4.34) 6.50 (0-16)
inhabitants
ICQ
City 50 000- H=5.129;
Helplessness 0.208% 0.033 100 p=0163
- 0370 o001 000 5.40 (4.79) 4.00 (0-16) Ketiskal-
ceptance —=U.. . s
E inhabitants Wallis test,
Perceived benefits -0.284* 0.003 . post-hoc
City < 50 Dunn
IEL, inborn errors of immunity; HADS, hospital anxiety and depression scale; BIPQ, the brief- 000 7.21 (4.59) 7.00 (0-16)
illness perception questionnaire; ICQ, illness cognition questionnaire; *p < 0.050. inhabitants
Village 4.52 (3.62) 4.00 (0-15)
Pain frequency in the previous 3 months
4 Discussion
Not at all (0) 2.89 (2.83) 2.00 (0-9) H = 16.324;
. , . p <0.001
4.1 Patients’ emotional state Forafew | oo 3 gg) 500 (0-16) Kruskal-
days (1) .
Wallis test,
4 i Sy I 2 More th post-hoc
Patients with chronic diseases might be affected by psycho- orethan | 15 (5.52) 7.00 (0-15) .
. . . . . 30 days (2) : : :
emotional disorders. They may experience psychological distress, [3] > [0];
such as fear, anger, helplessness, powerlessness, and a range of Almostevery | o0 4oy 8,00 (0-16) (3] > (1}
; . % ; : . : 2] >[0
negative affective states. In current attempts to provide the highest dayi3) Gl-19)
compliance, there has been a constant improvement in medical IEl treatment
herapies an nt pr ls. Hen in ient-rel
therapies and treatment protocols. Hence, assessing patient-related — s o0 (s B i
outcomes, including emotional state and illness perception could treatment | 00 (5-595) 00/(1-15) p=0261
be indispensable.
P (Continued)
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TABLE 4 Continued

|IEI treatment

SCIg 5.83 (4.48) 5.00 (0-16) Kruskal-
Wallis test,
IVlg 667 (285) 8.00 (2-10) el
Other than P
I
8 | 200 (3.46) 0.00 (0-6)
replacement
therapy

Hospitalization in the previous 3 months (for reasons other than
immunoglobulin administration)

Yes 6.05 (4.42) 6.00 (0-15) Z=-0.314;
p=0754
Mann-
No 5.78 (4.33) 5.00 (0-16) Whitney
U test

Administration of antibiotics in the previous 3 months

Yes 5.89 (4.13) 5.00 (0-16) Z = -0.468;
p = 0.640
Mann-
No 5.70 (4.79) 5.00 (0-16) Whitney
U test
Sleep quality (PSQI)
Good (< Z = -5.031;
3 3.91 (3.51) 4.00 (0-16)
5 points) p <0.001
Mann-
- ;
Foar e 8.10 (4.12) 8.50 (0-16) Whitney
5 points) U test

IEL, inborn errors of immunity; Ig, immunoglobulin; IVIg, intravenous immunoglobin; SCIg,
ubct i lobulin; PSQI, Pittsburgh sleep quality index; SD, standard deviation;
min, minimum; max, maximum.
* (3) > (0), patients, reporting pain experienced almost every day in the previous 3 months,
had significantly higher levels of anxiety than patients declaring no pain; (3) > (1), patients
declaring pain experienced almost every day in the previous 3 months had significantly higher
level of anxiety than patients experiencing pain for a few days during the previous 3 months;
(2) > (0), patients declaring pain occurring more than 30 days in the previous 3 months had
significantly higher level of anxiety than patients declaring no pain.

The subjective image of a disease is reported to be more relevant
to the patient than the measured disease severity (31). While
exploring other factors related to the well-being of patients with
IEL we decided to evaluate the frequency and level of anxiety and
the factors associated with enhanced levels of anxiety.

4.2 Anxiety

Among the patients included in this study, 36.2% had anxiety
symptoms according to HADS, with 13.3% and 22.9% having severe
and moderate levels of anxiety, respectively. A review of the
literature reveals a strong association between anxiety and chronic
diseases (32). However, anxiety is frequently overlooked and
inadequately managed; therefore, appropriate diagnosis and
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Sleep quality 2=07592) Iritability Beta=0615
Acceptance Beta=-0219 Depression Beta=0.598
Pain frequency p=0638G4) Emotional represeatation Beta=0.446
Age Beta=-0218 Pessonal control Beta=—0.198
Number of infections  Beta=—0.174 Treatment control Beta=0271
Perceived benefits Beta=-0214
Timeline Beta=—0218

0586, ¥ =0.309,F
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FIGURE 1

Path analysis of potential causal relationships between anxiety level
and independent variables in the studied sample of patients with
inborn errors of immunity (n=105). (RMSEA = 0.038; CFl = 0.951;
CMIN = 44.287; p < 0.01). The following statistics were used in the
moderation analysis. ; R: Correlation before moderation; R?:
Coefficient of determination before moderation; Change in R?:
Change in the coefficient of determination due to moderation;
Coeff - coefficient of moderation analysis; p: significance of the
moderator’s influence on the model; RMSEA: Model fit index

intervention are required. Owing to a lack of awareness and
underestimation of the prevalence of anxiety, many patients do
not receive proper treatment. Anyfanti et al. studied 514 patients
with rheumatic disease and noted anxiety and depression in 30.8%
and 21.8% of the patients, respectively. However, anti-anxiety
medications were prescribed to only 12.1% of the patients with
anxiety symptoms (10).

Improper treatment of anxiety and depressive symptoms may
lead to the failure of somatic disease treatment. Matcham et al.
conducted a longitudinal study to investigate the association
between symptoms of anxiety and depression, and the response
to prednisolone. Interestingly, patients with symptoms of anxiety or
depression at the baseline also showed a 50% reduction in the effects
of prednisolone treatment compared to patients with no symptoms
of anxiety or depression at the baseline (33). Owing to the
worsening mental health and diminishing treatment efforts,
anxiety and depression are associated with increased mortality in
patients with rheumatoid arthritis (34), chronic obstructive
pulmonary disease, and heart failure (35). Hence, studies
exploring the determinants of negative emotionality, especially
the modifiable ones, are crucial, since they allow for the
implementation of targeted and effective interventions.

Only a few studies on anxiety in patients with IEI have been
reported. In a pilot study, Heath et al. detected that anxiety was
more frequent in patients with IEI (n = 33) than in the general
population. Risk factors for significantly elevated anxiety include
poor health and a lack of refreshing sleep (11).

Sower et al. identified significantly higher anxiety scores in 292
patients with IEI compared to the normative values. Besides
enhanced anxiety and depression, patients with IEI exhibited a
greater degree of perceived memory impairment or brain fog (36).
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Previously, we revealed that 38% of patients with IEI had anxiety
symptoms, which were more frequent than depression
symptoms (3).

In this study, no correlations were detected between the activity
of the disease and the anxiety levels. Pain was considered the only
important clinical feature. Thus, clinical data alone are insufficient
for determining the anxiety levels. Among sociodemographic
variables, only age and income status were related to anxiety levels.

In our group, patients who had fewer infections and did not
receive antibiotics in the previous 3 months, a sign of a more benign
course of IEI, had higher levels of anxiety. Anxiety level was not
related to disease duration, number of comorbidities, or number of
hospitalizations. The only significant clinical variable was pain
frequency. Patients with higher pain frequency had higher levels
of anxiety. Smith et al. conducted an 11-week study to examine the
influence of anxiety and depression on pain in women with
arthritis. They revealed that both anxiety and depression
predicted higher levels of pain in the same and the following
weeks; however, the impact of anxiety was stronger than that of
depression (37). Contrarily, Kosson et al. examined 1025 patients
treated in pain clinics and revealed that the level of anxiety can be
determined by pain intensity. A higher pain intensity was associated
with higher anxiety levels (38). Although the causal relationship
between pain and anxiety remains unclear, it appears to be
bidirectional. Further longitudinal studies are required to
determine the direction of this association. According to the
findings described above, it is crucial to assess the anxiety status
of patients experiencing pain.

Our study revealed that patients with poor sleep quality had
higher anxiety scores than those with good sleep quality. Our results
are consistent with those reported by Heath et al. who revealed that
a lack of refreshing sleep was a risk factor for significantly elevated
anxiety in patients with IEI (11).

4.3 Illness perception and anxiety

The current study revealed significant associations between
anxiety and several psychological variables in both the correlation
and path analyses. More intense anxiety was associated with higher
levels of depression and irritability, indicating a more complex
multidimensional picture of negative emotionality. Moreover, more
negative emotional and cognitive representations of illness,
including perceived severe consequences and symptoms,
perceived personal uncontrollability of the disease and lower
understanding as well as higher helplessness, lower acceptance of
the disease and lower perceived benefits related to the disease, were
significantly associated with heightened levels of anxiety. Despite
the high perceived treatment effectiveness and low frequency of
infections, patients had a very high average score (9.2) in the
timeline dimension, with a median score of 10 points. These
results indicate patients’ awareness of the chronic course of
their disease.

A perusal of the literature provides insights into the association
between illness perception and anxiety in many chronic conditions
(18). The results of the present study are comparable to previous
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reports that revealed that a more negative perception of illness is
associated with higher anxiety (39). Similarly, an association of
helplessness with anxiety and depression was reported in patients
with systemic lupus erythematosus (40). In a study conducted
among patients with type 1 diabetes, those who perceived disease
benefits had more positive illness perception and lower levels of
depression, anxiety, and irritability (41).

Furthermore, the impact of illness perception on emotional
states, including depression, anxiety, and mental well-being, was
reported in patients with heart failure (42, 43), fibromyalgia (44),
and unruptured intracranial aneurysm (45).

4.4 Therapies targeting illness perception
and anxiety

The results of the present study indicate that targeted
interventions focusing on maladaptive illness perception are
potentially important. Cognitive behavioral therapy resulted in a
more positive illness perception and less anxiety in patients with
unruptured intracranial aneurysms (45). The strong association
between the cognitive model of illness and its emotional dimensions
observed in our study justifies the suggestion that psychological
therapies should address both cognitive illness representation and
regulation of emotions (43, 44). Hence, interventions focused on
illness perception should be considered as a part of a holistic
medical approach that leads to improved health outcomes (18, 36).

4.5 Limitations

Despite careful planning, this study had some limitations.
Anxiety symptoms were assessed using the HADS and were not
verified according to the DSM-5 classification. Psychiatric
examination is the best method to evaluate mental disorders.
However, conducting a psychiatric examination for every patient
would be difficult. Therefore, primary screening with the usage of
standardized questionnaires seems justified in search for patients at
higher risk of a mental disorder.

Furthermore, the patients were asked to provide their chronic
disease information; however, we did not investigate mental
disorders other than those mentioned by the patients. Patients
provided data concerning general health and medication
administration, which were not further verified. Nearly one-third
of the patients did not name the administrated medicines; therefore,
this variable was excluded from the analysis. Unlike a longitudinal
study, this observational study did not support the observation of
progression; however, the conducted path analysis led to
preliminary conclusions about a causal relationship. Prospective,
further interventional studies can shed more light on this topic.

4.6 Concluding remarks

Our study revealed that anxiety is common in patients with IEI
Anxiety was not related to a more severe course of IEI or the
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number of comorbidities, whereas pain and poor sleep quality were
important clinical factors associated with high anxiety levels.
Therefore, proper assessment and subsequent treatment of pain
and sleep disorders may be beneficial.

We cannot infer the level of anxiety based on clinical data, as
subjective illness perception has proven to be the most crucial
factor. Our study revealed that anxiety is related to negative illness
perception and, therefore, psychological therapy can be beneficial to
patients with IEL Future studies with a larger group of patients
could further reveal the relationship between negative emotionality,
illness representation, and clinical features of immunodeficiencies.
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immunity: a cross-sectional study oSwiadczam, iz méj wtasny wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy
w formie publikacji to: stworzenie i zaplanowanie projektu, analiza pozyskanych

danych. nadzér merytoryczny, opracowanie ostatecznej wersji manuskryptu.

Jednocze$nie  wyrazam zgode na przedtozenie w/w  pracy przez
lek. Kinge Grochowalskg jako cze$¢ rozprawy doktorskiej w formie spdjnego
tematycznie zbioru artykutdw opublikowanych w czasopismach naukowych.
Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ ww. pracy
wykazuje indywidualny wktad lek. Kingi Grochowalskiej przy opracowywaniu
koncepcii, wykonywaniu czesCi eksperymentalnegj, opracowaniu

i interpretacji wynikéw tej pracy.

.................................................

(podpis wspc"ifc:uforo)
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Gdansk, dnia 15.03.2024

dr hab. n. med. Katarzyna Nowicka-Sauver
(tytut zawodowy, imie i nazwisko)

OSWIADCZENIE

Jako wspdtautor pracy pt. Anxiety in Polish adult patients with inborn errors of
immunity: a cross-sectional study oSwiadczam, iz mdj wiasny wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy
w formie publikacji to: stworzenie i zaplanowanie projektu, analiza pozyskanych

danych. nadzér merytoryczny, opracowanie ostatecznej wersji manuskyptu

Jednoczesnie wyrazam zgode na przedtozenie w/w pracy przez
lek. Kinge Grochowalskq joko cze$¢ rozprawy doktorskiej w formie spdjnego
tematycznie zbioru artykutdw opublikowanych w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ ww. pracy
wykazuje indywidualny wktad lek. Kingi Grochowalskiej przy opracowywaniu
koncepcii, wykonywaniu czesci eksperymentalnej, opracowaniu

i interpretacii wynikéw tej pracy.

dr hab. n. med. Katafzygh Nowicka-Sauer

specjalista psyct yMflinicznej

(podpis wspdtautora)
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Wroctaw, dnia 15.03.2024

dr hab. inZ. Mariusz Topolski
(tytut zawodowy, imie i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. Anxiety in Polish adult patients with inborn errors of
immunity: a cross-sectional study oswiadczam, iz méj wtasny wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badarh oraz przedstawienie pracy

w formie publikacji fo: analiza i opracowanie pozyskanych danych.

Jednoczesnie wyrazam zgode na przedtozenie w/w pracy przez
lek. Kinge Grochowalskg jako cze$¢ rozprawy doktorskiej w formie spdjnego
tematycznie zbioru artykutow opublikowanych w czasopismach naukowych.

Oswiadczam, iz samodzielna i moZiiwa do wyodrebnienia cze$¢ ww. pracy
wykazuje indywidualny wktad lek. Kingi Grochowalskiej przy opracowywaniv
koncepciji, wykonywaniu czesci eksperymentalngj, opracowaniu
i interpretacii wynikow tej pracy.

.............................................

{podpis wspotautora)
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Warszawa, dnio 15.03.2024

Dr hab. n. med. Ewa Wieslk-Szewczyk
[tytut zowodowy, imig | nazwisko)

OSWIADCIZENIE

Joko wspétautor pracy pt. Anxlety In Polish adult patients with inborn errors of
Immunity: a cross-sectional study oiwiadczam, iz méj wiasny wkitad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy
w formie publikacji fo: pozyskiwanie danych oraz nadzér merytoryczny przy
opracowaniu manuskryptu.

Jednoczeinie wyrazom zgode na przedioienie w/w pracy przez
lek. Kinge Grochowalskq joko czei¢ rozprawy doktorskie] w formie spéjnego
tematycznie zbioru artykutéw opublikowanych w czasopismach naukowych.

Odwiadczam, iz samodzielna | moiliwa do wyodrebnienia cze$¢ ww. pracy
wykazuje indywiduainy wkiad lek. Kingl Grochowalskie] przy opracowywaniu
koncepcii, wykonywaniu czesci eksperymentainej, opracowaniu
i interpretacji wynikéw tej pracy.

Q,, Mgl

................................................

(podpis wspotagtora)
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Krakéw, dnia 15.03.2024

dr n. med. Aleksandra Matyja-Bednarczyk

(tytut zawodowy, imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. Anxiety in Polish adult patients with inborn errors of
immunity: a cross-sectional study oswiadczam, iz méj wtasny wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji to: pozyskiwanie danych oraz nadzér merytoryczny przy opracowaniu

manuskryptu.

Jednoczes$nie wyrazam zgode na przeditozenie w/w pracy przez
lek. Kinge Grochowalska jako czes¢ rozprawy doktorskiej w formie spéjnego tematycznie
zbioru artykutéw opublikowanych w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ ww. pracy
wykazuje indywidualny wkiad lek. Kingi Grochowalskiej przy opracowywaniu koncepcij,
wykonywaniu czesci eksperymentalnej, opracowaniu
i interpretacji wynikoéw tej pracy.

(podpis wspotautora)
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Bydgoszcz, dnia 15.03.2024

dr n. med. Katarzyna Napiérkowska-Baran
(tytut zawodowy, imie i nazwisko}

OSWIADCIENIE

Jako wspotautor pracy pt. Anxiety in Polish adult patients with inborn emors of
immunity: a cross-sectional study oswiadczam, iz méj wiasny wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy
w formie publikacji to: pozyskiwanie danych oraz nadzér merytoryczny przy

opracowaniu manuskryptu.

Jednoczednie  wyrazam zgode na  przedtozenie w/w  pracy  przez
lek. Kinge Grochowalskg jako cze$¢ rozprawy doktorskiej w formie spdjnego
tematycznie zbioru artykutdw opublikowanych w czasopismach naukowych.
Oswiadczam, iz samodzelna i mozliwa do wyodrebnienia cze$é ww. pracy
wykazuje indywidualny wktad lek. Kingi Grochowalskiej przy opracowywaniu
koncepcii, wykonywaniu czesci eksperymentalnej, opracowaniu

i interpretacji wynikéw tej pracy.

{podpis wspdtautora)
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Gdansk, dnia 15.03.2024

prof. dr hab. med. Zbigniew Zdrojewski
{tytut zawodowy, Imie i nozwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. Anxiety in Polish adult patients with inborn errors of
immunity: a cross-sectional study oéwiadczam, iz méj wiasny wkiad merytoryczny w
przygotowanie, przeprowadzenie | opracowanie badan oraz przedstawienie pracy
w formie publikacii to: nadzér merytoryczny.

Jednoczesnie wyrazom zgode na przediozenie  w/w pracy  przez
lek. Kinge Grochowalskq joko czeié rozprawy doktorskiej] w formie spdjnego
tematycznie zbioru artykutéw opublikowanych w czasopismach navkowych.

Oswiadczam, iz samodzielna | mozliwa do wyodregbnienia czes¢ ww. pracy
wykazuje indywidualny wkiad lek. Kingi Grochowalskiej przy opracowywaniu
koncepcii, wykonywaniu czesci eksperymentalnej, opracowaniu
i interpretacii wynikow tej pracy.

(podpis wspdtautoro)
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