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1. Wykaz stosowanych skrétow

bDMARDs - biologiczne leki modyfikujgce przebieg choroby (biologic Disease-Modifying
Anti-Rheumatic Drugs)

CICU - kardiologiczny oddziat intensywnej terapii (Cardiac Intensive Care Unit)

csDMARDs - klasyczne syntetyczne leki modyfikujgce przebieg choroby (conventional
synthetic Disease-Modifying Anti-Rheumatic Drugs)

DMARDs - leki modyfikujgce przebieg choroby (Disease-Modifying Anti-Rheumatic Drugs)
ICU - oddziat intensywnej terapii (Intensive Care Unit)

IL-6 — interleukina 6 (Interleukin-6)

FM —fibromialgia

OIOK - oddziat intensywnej opieki kardiologiczne;j

OIT - oddziat intensywnej terapii

RA - reumatoidalne zapalenie stawdw (Rheumatoid Arthritis)

RZS - reumatoidalne zapalenie stawow

SjD —zespo6t Sjogrena (Sjogren’s Disease)

TNF - czynnik martwicy nowotworéw (Tumor Necrosis Factor)

tsDMARDs - celowane syntetyczne leki modyfikujgce przebieg choroby (targeted synthetic
Disease-Modifying Anti-Rheumatic Drugs)



2. Streszczenie w jezyku polskim

Choroby autoimmunologiczne tkanki tgcznej, takie jak reumatoidalne zapalenie stawdw
(RZS) i zespot Sjogrena (SjD), stanowig istotne wyzwanie dla wspétczesnej medycyny ze
wzgledu na ich przewlekty przebieg, wielonarzagdowe powiktania oraz koniecznosé
dtugotrwatego leczenia. Postepy w terapii tych schorzen na przestrzeni dekad przyczynity sie do
znacznej poprawy rokowania, jednak nie wyeliminowaty powaznych konsekwencji
wynikajagcych z ich przebiegu oraz wspdtistniejgcych chordb. Celem niniejszej rozprawy jest
kompleksowa analiza tych zagadnien poprzez trzy powigzane tematycznie prace obejmujgce
historie leczenia RZS, hospitalizacje pacjentéw z RZS w oddziatach intensywnej terapii oraz

trendy hospitalizacji chorych na §jD w Polsce.

Pierwsza praca, " Evolving strategies in the treatment of rheumatoid arthritis: a
historical perspective", przedstawia ewolucje terapii reumatoidalnego zapalenia stawéw od
starozytnych metod leczenia po nowoczesne terapie celowane. Na przestrzeni wiekéw
podejscie do leczenia RZS ulegato istotnym zmianom - od niezweryfikowanych praktyk
medycznych po strategie ukierunkowang na hamowanie proceséw zapalnych i modulacje
uktadu odpornosciowego. W XX wieku wprowadzono konwencjonalne syntetyczne leki
modyfikujgce przebieg choroby (csDMARDs), w tym metotreksat, ktdory stat sie ztotym
standardem leczenia. Kolejne przetomy nastgpity w XXI wieku wraz z rozwojem biologicznych
lekow modyfikujgcych przebieg choroby (bDMARDs) oraz celowanych syntetycznych lekéw
modyfikujgcych przebieg choroby (tsDMARDs). Wspétczesne badania koncentrujg sie na
medycynie precyzyjnej, wykorzystujacej biomarkery i nowe strategie immunomodulacyjne, co

daje nadzieje na dalszg poprawe skutecznosci terapii RZS.

Druga praca, "Hospitalizations of Patients with Rheumatoid Arthritis in Polish
Intensive Care Units or Cardiac Intensive Care Units in 2011-2021 - Population Study",
podejmuje temat hospitalizacji pacjentéw z RZS wymagajacych leczenia w Oddziatach
Intensywnej Terapii (OIT) i Oddziatach Intensywnej Opieki Kardiologicznej (OlIOK). Analiza 3066
hospitalizacji wykazata rosngcg liczbe przyjeé, ze szczegdlnym wzrostem w 2021 roku, co
mogto byé zwigzane z pandemig COVID-19. Istotng obserwacjg byty wysokie wskazniki

Smiertelnosci w OIT/OIOK(39,1%), szczegdlnie wsréd pacjentdw z chorobami uktadu



pokarmowego (58,5%) oraz zaburzeniami endokrynologicznymi/metabolicznymi (61,5%).
Kluczowymi czynnikami ryzyka zgonu byty: starszy wiek oraz nagty tryb przyjecia, co podkresla
znaczenie wczesnej interwencji i optymalizacji leczenia pacjentéw z RZS. Wyniki tej analizy
wskazujg na koniecznos¢ lepszego monitorowania chorych na RZS w celu zapobiegania

ciezkim powiktaniom wymagajacym intensywnej terapii.

Trzecia praca, "Trends in Initial Hospitalizations of Patients with Newly Diagnosed
Sjogren's Disease in Poland Between 2012 and 2023: A Retrospective Data Analysis",
rozszerza analize hospitalizacji na pacjentow z zespotem Sjogrena. Choroba ta, podobnie jak
RZS, ma podtoze autoimmunologiczne, jednak jej dominujgcg manifestacjg jest przewlekte
zapalenie gruczotdw egzokrynnych, prowadzgce do suchosci bton Sluzowych. Badanie
obejmujgce 13 999 hospitalizacji ujawnito, ze kobiety stanowity 90,3% hospitalizowanych, a
sredni wiek wynosit 57 lat. Odnotowano zmiennos¢ liczby hospitalizacji na przestrzeni lat, ze
spadkiem w 2020 roku (prawdopodobnie w zwigzku z pandemig COVID-19) oraz ponownym
wzrostem w latach 2021-2023. Najczestszymi wspotistniejgcymi schorzeniami byty choroby
uktadu  miesniowo-szkieletowego (17,8%), sercowo-naczyniowego (16,6%) oraz
endokrynologiczne (13,6%). Podobnie jak w przypadku RZS pacjenci hospitalizowani w trybie
nagtym oraz osoby starsze wykazywaty istotnie dtuzszy czas hospitalizacji. Badanie to
podkresla koniecznosé poprawy diagnostyki i leczenia SjD w warunkach ambulatoryjnych, aby

ograniczy¢ potrzebe hospitalizacji i poprawic¢ jakosc¢ zycia pacjentow.

taczac te trzy prace, mozna wyciggng¢ wnioski dotyczace chordb
autoimmunologicznych o réznym stopniu uktadowej manifestacji. Historia leczenia RZS
pokazuje dynamiczny rozwdj strategii terapeutycznych, ktére wptywaja nie tylko na kontrole
samej choroby, ale takze na zmniejszenie ryzyka powiktan moggcych prowadzié do
hospitalizacji i intensywnej terapii. Jednoczesnie analiza hospitalizacji pacjentéw z RZS i S§jD
ukazuje, ze mimo postepu medycznego pacjenci z chorobami autoimmunologicznymi
pozostajg grupa szczegblnie narazong na powazne powiktania i wielochorobowos$¢. Wyniki tych
badan wskazujg na konieczno$¢ wdrazania strategii prewencyjnych, wczesnej diagnostyki,
Scistego monitorowania pacjentéw oraz interdyscyplinarnego podejscia w leczeniu schorzen

reumatycznych.

Zintegrowane podejscie do leczenia i monitorowania pacjentdow z chorobami

autoimmunologicznymi jest kluczowe dla dalszej poprawy wynikéw leczenia i ograniczenia



potrzeby hospitalizacji. Dalsze badania powinny skupi¢ sie na ocenie skutecznosci nowych
strategii terapeutycznych, ich wptywu na czestosé hospitalizacji oraz opracowaniu narzedzi

predykcyjnych pozwalajgcych na wczesng identyfikacje pacjentéw wysokiego ryzyka.



3. Streszczenie w jezyku angielskim

Analysis of Hospitalization Trends in Patients with Rheumatoid Arthritis and Sjogren’s

Disease

Autoimmune connective tissue diseases, such as rheumatoid arthritis (RA) and
Sjogren’s Disease (SjD), pose significant challenges to modern medicine due to their chronic
nature, multi-organ complications, and the need for long-term treatment. Advances in the
therapy of these conditions over the decades have led to substantial improvements in
prognosis; however, they have not eliminated the severe consequences associated with
disease progression and comorbidities. The objective of this dissertation is to provide a
comprehensive analysis of these issues through three thematically related studies, covering the
history of RA treatment, hospitalizations of RA patients in intensive care units, and

hospitalization trends among SjD patients in Poland.

The first study, "Evolving Strategies in the Treatment of Rheumatoid Arthritis: A Historical
Perspective," presents the evolution of rheumatoid arthritis therapy from ancient treatments to
modern targeted therapies. Over the centuries, RA treatment approaches have undergone
significant transformations—from unverified medical practices to strategies aimed at
suppressing inflammation and modulating the immune system. The 20th century saw the
introduction of conventional synthetic disease-modifying antirheumatic drugs (csDMARDs),
including methotrexate, which became the gold standard of treatment. Further breakthroughs
occurred in the 21st century with the development of biological DMARDs (bDMARDs) and
targeted synthetic DMARDs (tsDMARDs). Contemporary research focuses on precision
medicine, utilizing biomarkers and novel immunomodulatory strategies, offering hope for

further improvements in RA therapy effectiveness.

The second study, "Hospitalizations of Patients with Rheumatoid Arthritis in Polish
Intensive Care Units or Cardiac Intensive Care Units in 2011-2021 - Population Study,"
examines hospitalizations of RA patients requiring treatment in Intensive Care Units (ICUs) and
Cardiac Intensive Care Units (CICUs). The analysis of 3,066 hospitalizations revealed an
increasing number of admissions, with a marked rise in 2021, potentially linked to the COVID-

19 pandemic. A significant observation was the high mortality rate in ICU/CICU settings



(839.1%), particularly among patients with gastrointestinal diseases (58.5%) and
endocrine/metabolic disorders (61.5%). Key risk factors for mortality included older age and
emergency admissions, highlighting the importance of early intervention and optimal
management of RA patients. The findings underscore the necessity for improved monitoring of

RA patients to prevent severe complications requiring intensive care.

The third study, "Trends in Initial Hospitalizations of Patients with Newly Diagnosed
Sjogren’s Disease in Poland Between 2012 and 2023: A Retrospective Data Analysis," expands
the hospitalization analysis to patients with Sjogren’s disease. Similar to RA, SjD has an
autoimmune basis, but its dominant manifestation is chronic inflammation of exocrine glands,
leading to mucosal dryness. The study, encompassing 13,999 hospitalizations, revealed that
women accounted for 90.3% of hospital admissions, with an average age of 57 years. Variability
in hospitalization rates was noted over the years, with a decline in 2020 (likely due to the COVID-
19 pandemic) followed by aresurgence in 2021-2023. The most common comorbid conditions
included musculoskeletal diseases (17.8%), cardiovascular diseases (16.6%), and endocrine
disorders (13.6%). As with RA, emergency hospitalizations and older age were associated with
significantly longer hospital stays. This study highlights the need for improved outpatient
diagnosis and management of SjD to reduce hospitalizations and enhance patients’ quality of

life.

By integrating these three studies, conclusions can be drawn regarding autoimmune
diseases with varying degrees of systemic manifestation. The history of RA treatment
demonstrates the dynamic development of therapeutic strategies, impacting not only disease
control but also reducing the risk of complications leading to hospitalization and intensive care.
Simultaneously, the analysis of RA and SjD hospitalizations reveals that despite medical
advancements, patients with autoimmune diseases remain particularly vulnerable to severe
complications and multimorbidity. These findings emphasize the need for preventive strategies,
early diagnosis, close patient monitoring, and an interdisciplinary approach to rheumatic

disease management.

A comprehensive approach to the treatment and monitoring of patients with
autoimmune diseases is crucial for further improving treatment outcomes and reducing

hospitalization needs. Future research should focus on evaluating the effectiveness of new



therapeutic strategies, their impact on hospitalization rates, and the development of predictive

tools for early identification of high-risk patients.



4. WSTEP

4.1. Reumatoidalne zapalenie stawow — wprowadzenie

Reumatoidalne  zapalenie  stawdéw to  przewlekta, uktadowa  choroba
autoimmunologiczna charakteryzujgca sie zapaleniem btony maziowej stawéw prowadzgcym
do ich stopniowego uszkodzenia. Choroba dotyczy gtéwnie stawdw, jednak moze mieé takze
manifestacje pozastawowe obejmujgce skoére, ptuca, serce czy naczynia krwionosne.
Najczesciej choroba zaczyna sie symetrycznie w matych stawach rak i stdp, a w miare postepu

moze obejmowac wieksze stawy oraz inne narzady.

Nieleczone RZS prowadzi do postepujgcego niszczenia stawéw, nadzerek kostnych, a
w konsekwencji do niepetnosprawnosci. Wspoétczesne metody leczenia, w tym leki
modyfikujgce przebieg choroby (DMARDSs), pozwalajg na zahamowanie procesu zapalnego,
poprawe jakosci zycia i ograniczenie powiktan. DMARDs obejmujg trzy gtéwne grupy:
konwencjonalne syntetyczne (csDMARDs), biologiczne (bDMARDs) oraz celowane
syntetyczne (tsDMARDs), co umozliwia indywidualizacje terapii w zaleznosci od przebiegu i
zaawansowania choroby. Wczesna diagnostyka oraz kompleksowa opieka reumatologiczna

majg kluczowe znaczenie dla spowolnienia progresji choroby i minimalizacji jej skutkow.

4.2. Epidemiologia reumatoidalnego zapalenia stawow

Przeglad systematyczny badan populacyjnych, obejmujgcy 60 badan, wykazat, ze
globalna okresowa czestos¢ wystepowania reumatoidalnego zapalenia stawdéw wynosita
0,51% w latach 1955-2015 [1]. RZS wystepuje czesciej w Europie Zachodniej i Pétnocnej,
natomiast nizsze wskazniki rozpowszechnienia zaobserwowano w Ameryce Srodkowej i
Potudniowej, a jeszcze nizsze w Azji Wschodniegj i Afryce [2]. W krajach Europy Pétnocnej
roczna zapadalno$é na RZS wynosi okoto 40 przypadkéw na 100 000 oséb [3]. Czestosé
wystepowania RZS jest wyzsza na obszarach miejskich (0,69%) w poréwnaniu z terenami

wiejskimi (0,54%) [4].

Ponadto metaanaliza obejmujgca 67 badan wykazata wzrost globalnej okresowe;j
czestosci wystepowania RZS o 9,75% w latach 1980-2019 [4]. Dane epidemiologiczne

wskazuja, ze RZS jest czesciej diagnozowane u kobiet niz u mezczyzn, a ryzyko zachorowania



w ciggu zycia wynosi 3,6% u kobiet w poréwnaniu z 1,7% u mezczyzn [5]. Prawdopodobieristwo
rozwoju RZS wzrasta réwniez wraz z wiekiem, osiggajgc najwyzszg zapadalnos¢ miedzy 65. a

80. rokiem zycia [6-7].

Istotng role w rozwoju RZS odgrywa predyspozycja genetyczna [8] — u o0séb
posiadajgcych krewnego pierwszego stopnia chorego na RZS ryzyko zachorowania jest
trzykrotnie wyzsze, natomiast w przypadku krewnych drugiego stopnia wzrasta dwukrotnie [9].
Dodatkowo czynniki takie jak dieta oraz wskaznik masy ciata (BMI) majg wptyw na czestosc
wystepowania RZS — szczegdlnie ryzyko zwigksza sie u 0séb z nadwagg lub otytoscig (BMI =2 25
kg/mz) oraz u oso6b stosujgcych diete typu zachodniego, bogatg w ttuszcze nasycone, cukry

proste i przetworzong zywnos¢. [10-11].
4.3. Przebieg reumatoidalnego zapalenia stawow i jego powiktania

RZS powoduje zapalenie btony maziowej stawow, prowadzac do ich obrzeku, bolu,
sztywnosci porannej i ograniczenia ruchomosci. Choroba najczesciej rozpoczyna sie od
zapalenia drobnych stawéw rak i stép, zwtaszcza miedzypaliczkowych blizszych i srédreczno-
paliczkowych. W miare postepu choroby mogg zostac zajete duze stawy — kolanowe, barkowe,
tokciowe czy biodrowe. Synovitis moze powodowac niszczenie struktur okotostawowych
(sciegien, wiezadet, kaletek maziowych), co prowadzi do deformacji i w konsekwencji
uposledzenia ich funkcji. Do charakterystycznych deformacji nalezg: odchylenie tokciowe
palcéw (ulnar deviation), deformacja typu butonierki, deformacja typu "szyi tabedziej",
deformacja kciuka typu ,,Z” ("Z-thumb"), deformacja palcow stép typu "mtotkowatego"
(hammer toe). Szacuje sie, ze u okoto 40% pacjentéw z RZS w ciggu dziesieciu lat od
postawienia rozpoznania, wystgpi niepetnosprawnos¢ utrudniajgca wykonywanie pracy oraz

codziennych czynnosci [12].

Reumatoidalne zapalenie stawéw to choroba uktadowa, ktérej skutki u 15-25%
pacjentéw wykraczajg poza uktad miesniowo-szkieletowy [13]. W zaawansowanych stadiach
moze prowadzi¢ do zajecia réznych narzadow, przyczyniajgc sie do powaznych powiktan i
zwiekszonej sSmiertelnosci. Szczegblnie istotne sg powiktania sercowo-naczyniowe, ptucne,
hematologiczne, skérne, neurologiczne, nefrologiczne oraz okulistyczne, ktére mogg istotnie

pogorszy¢ jakos¢ zycia pacjentéw [14].



Jednym z najpowazniejszych powiktan RZS jest zwigkszone ryzyko choréb sercowo-
naczyniowych. Przewlekty stan zapalny sprzyja miazdzycy, co znaczgco podnosi ryzyko zawatu
sercaiudarumézgu[15-17]. Dodatkowo mogg wystepowaé zapalenie osierdzia, wsierdzia oraz
niewydolnosé serca [18]. Innym istotnym zagrozeniem jest podwyzszone ryzyko zakrzepicy
zylnej i zatorowosci ptucnej, ktére pozostaje wyzsze nawet po skorygowaniu innych czynnikéw
ryzyka [19]. Zmiany ptucne w RZS mogg prowadzi¢ do srédmigzszowego wtdknienia ptuc, ktore
moze skutkowaé niewydolnoscig oddechowsg [20]. Wysieki optucnowe sg kolejnym czestym
powiktaniem, ktére moze prowadzi¢ do przewlektych dolegliwosci oddechowych [21]. Co
istotne, niektore leki stosowane w leczeniu RZS, w tym metotreksat i leflunomid, moga
powodowac¢ uszkodzenie ptuc [22-23]. WsSréod manifestacji skornych najbardziej
charakterystycznym objawem sg guzki reumatoidalne wystepujgce u okoto 30% pacjentow
[24]. Ponadto pacjenci z RZS czesciej cierpig na paradontoze i przedwczesng utrate zebow [25].
Nieleczone RZS moze réwniez prowadzi¢ do zapalenia naczyn powodujgcego owrzodzenia
skory i martwice nerwéw obwodowych [26]. Zaburzenia hematologiczne obejmujg przede
wszystkim niedokrwistos¢ chorob przewlektych [27]. U pacjentdw z zespotem Felty’ego
dochodzi do neutropenii, powigkszenia Sledziony i zwiekszonej podatnosci na infekcje [28].
Istniejg doniesienia, ze RZS wigze sie rowniez z podwyzszonym ryzykiem chtoniakow [29].
Choroba moze réwniez prowadzi¢ do powiktan neurologicznych. Jednym z czestszych i tych
stosunkowo tagodnych jest zesp6t ciesni nadgarstka [30] . W bardziej zaawansowanych
przypadkach moze dochodzi¢ do neuropatii obwodowej [30]. Szczegblnie niebezpieczne jest
podwichniecie stawu szczytowo-obrotowego, ktore w skrajnych sytuacjach moze skutkowac
porazeniem, a nawet sSmiercig [31]. Powiktania oczne obejmujg zapalenie nadtwarddéwki i
twardowki, ktére w ciezkich przypadkach moze prowadzi¢ do perforacji gatki ocznej . Czesto
obserwuje sie takze suchos¢ oczu spowodowang limfocytarnym naciekiem w gruczotach
tzowych, co moze prowadzi¢ do keratopatii i utraty wzroku [32]. RZS przyczynia sie réwniez do
osteoporozy, ktéra rozwija sie w wyniku przewlektego stanu zapalnego, zmniejszonej
aktywnosci fizycznej oraz dtugotrwatego stosowania kortykosteroidéw. W porédwnaniu do
populacji ogélnej pacjenci z RZS majg o0 60% do 100% wieksze ryzyko ztaman [33]. Zwiekszone
ryzyko ztaman stanowi istotne zagrozenie dla pacjentow zwtaszcza w starszym wieku. Nie
mozna poming¢ takze wptywu RZS na uktad nerkowy. Przewlekty stan zapalny moze prowadzi¢

do amyloidozy nerek, nazywanej inaczej skrobiawicg nerek [34].



Warto ponadto zauwazyc, ze pacjenci z RZS sg rowniez bardziej podatni na powazne
infekcje, co jest efektem zaréwno samej choroby jak i stosowania lekéw immunosupresyjnych,
takich jak glikokortykosteroidy czy DMARDs. Ostabiona odpowiedZ immunologiczna zwieksza
ryzyko infekcji bakteryjnych, wirusowych oraz grzybiczych, ktére moga prowadzi¢ do ciezkich

powiktan, a nawet sepsy [35].

Nie mozna réwniez pomingé wptywu RZS na zdrowie psychiczne. Choroba ta znaczaco
obniza jakos¢ zycia, co prowadzi do czestego wystepowania depresji, zwtaszcza u pacjentow z
dtugotrwata, aktywng chorobg i ograniczeniami funkcjonalnymi. Metaanaliza z 2013 roku
wykazata, ze depresja dotyka od 17% do 39% osdb z RZS, co dodatkowo komplikuje proces

leczenia i prowadzi do gorszych wynikoéw terapeutycznych [36].

Szacuje sig, ze nawet od 10% do 20% pacjentow z RZS spetnia kryteria rozpoznania
fibromialgii (FM). FM moze wspétistnie¢ z RZS jako tzw. wtdrna fibromialgia. Przewlekty bél i
stres zwigzany z chorobg zapalng moga prowadzi¢ do centralnej sensytyzacji, czyli zwiekszonej
wrazliwosci osrodkowego uktadu nerwowego na bodzce bdlowe — co jest kluczowym
mechanizmem fibromialgii. Obecnos¢ FM u pacjenta z RZS moze prowadzi¢ do
przeszacowania aktywnosci choroby (np. w DAS28), poniewaz skala oceniajgca bol i tkliwos¢
bedzie zawyzona. Moze to prowadzi¢é do niepotrzebnej intensyfikacji leczenia

immunosupresyjnego [37].

Narzadowe manifestacje RZS mogg prowadzi¢ do powaznych powiktan, ktére znaczaco
obnizajg jako$¢ zycia pacjentéw i zwiekszajg Smiertelnos¢. Wczesne rozpoznanie i
kompleksowe leczenie ukierunkowane na redukcje stanu zapalnego oraz kontrole czynnikéw

ryzyka majg kluczowe znaczenie dla minimalizacji powiktan i poprawy rokowania w tej chorobie.

4.4. Leczenie i rokowanie w reumatoidalnym zapaleniu stawéw

Leczenie reumatoidalnego zapalenia stawdw (RZS) nalezy rozpoczaé niezwtocznie po
postawieniu rozpoznania, najlepiej w ciggu pierwszych szesciu tygodni od wystgpienia
objawow. Wczesna interwencja znaczgco zwieksza szanse na uzyskanie remisji, spowalnia
progresje choroby i poprawia dtugoterminowe rokowanie. Zgodnie z zasada ,,.treat-to-target”,
leczenie powinno by¢ ukierunkowane na osiggniecie trwatej remisji lub przynajmniej niskiej

aktywnosci choroby, z czestg oceng skutecznosci terapii, zwtaszcza w aktywnej fazie choroby



(co 1-3 miesigce). Jesli po 3 miesigcach nie obserwuje sie poprawy lub po 6 miesigcach nie

osiggnieto celu terapeutycznego, leczenie nalezy zmodyfikowac [38]

Podstawe leczenia stanowig leki modyfikujgce przebieg choroby (DMARDs), ktére
dzielg sie na trzy gtéwne grupy: konwencjonalne syntetyczne (csDMARDs), biologiczne
(bDMARDs) oraz celowane syntetyczne (tsDMARDs). Leczenie nalezy rozpocza¢ od
csDMARDs, z ktérych lekiem pierwszego wyboru jest metotreksat. W przypadku
przeciwwskazan lub nietolerancji metotreksatu, jako alternatywe zaleca sie sulfasalazyne lub

leflunomid [38].

Stosowanie glikokortykosteroidoéw (GKS) mozna rozwazyé podczas rozpoczecia lub
zmiany terapii csDMARDs — w réznych dawkach i sposobach podawania — jednak ich dawke
nalezy jak najszybciej zmniejszy¢ i odstawi¢ (zazwyczaj do 3 miesiecy), poniewaz przewlekte
stosowanie GKS nie jest zalecane. Ich kontynuacja powyzej 3 miesiecy moze swiadczy¢ o
nieskutecznosci leczenia podstawowego i koniecznosci jego zmiany [38]. Stosowanie
glikokortykosteroidéw, zwtaszcza dtugotrwate, wigze sie z ryzykiem licznych dziatan
niepozagdanych, takich jak osteoporoza, cukrzyca, nadcisnienie, zacma, jaskra, miopatia,
zaburzenia psychiczne, zwiekszona podatnos¢ na infekcje, zaburzenia metaboliczne oraz

zmiany skorne i opéznione gojenie ran [39].

W przypadku braku osiggniecia celu terapeutycznego po terapii poczgtkowej
csDMARDs, dalsze postepowanie zalezy od obecnosci czynnikéw ztego rokowania. Wich braku
(np. przy umiarkowanej aktywnosci choroby, niskim mianie przeciwciat, braku nadzerek) mozna
rozwazyc¢ zastosowanie innego csDMARD. Gdy natomiast obecne sg czynniki niekorzystne (np.
wysokie miano ACPA lub RF, wczesne nadzerki, wysoka aktywnos$¢ choroby), zaleca sie
dodanie bDMARD lub - po doktadnej analizie ryzyka — rozwazenie terapii inhibitorem kinaz JAK

(tsDMARD) [38].

Do grupy bDMARDs nalezg inhibitory TNF-a (adalimumab, etanercept, infliksymab,
golimumab, certolizumab pegol), inhibitory interleukiny-6 (tocilizumab, sarilumab), modulator
kostymulaciji limfocytow T (abatacept) oraz przeciwciato anty-CD20 (rituksymab). Z kolei
tsDMARDs obejmujg inhibitory JAK: tofacitinib, baricytynib, upadacytynib i filgotynib. Zaréwno
bDMARDs, jak i tsDMARDs powinny byé stosowane w skojarzeniu z csDMARDs (najczesciej



metotreksatem), o ile jest to mozliwe. W przypadku nietolerancji csDMARDs, inhibitory szlaku
IL-6 (tocilizumab, sarilumab) lub tsDMARDs mogg wykazywaé wiekszg skutecznosé w
monoterapii nizinne bDMARDs [38].

W przypadku nieskutecznosci leczenia biologicznym (bDMARD) lub celowanym
syntetycznym lekiem (tsDMARD), nalezy rozwazyc¢ zastosowanie innego preparatu —z tej samej
klasy (np. inny inhibitor TNF-a) lub o odmiennym mechanizmie dziatania (np. przejscie z
inhibitora TNF-a na inhibitor IL-6 lub JAK). Po osiggnieciu trwatej remisji mozliwe jest stopniowe
zmniejszanie dawek DMARDs, jednak catkowite odstawienie leczenia nie jest zazwyczaj

zalecane, poniewaz wigze sie z istotnym ryzykiem nawrotu objawdw choroby [38].

Podejmujac decyzje terapeutyczne, nalezy uwzgledniaé nie tylko aktywnos¢ choroby,
lecz takze obecnosc¢ chordb wspdtistniejgcych, preferencije pacjenta, bezpieczenstwo leczenia

oraz koszty terapii. Leczenie powinno zawsze by¢ wynikiem wspdlnej decyzji lekarza i pacjenta.

Szczegbty dotyczace ewolucji w podejsciu do leczenia RZS zostaty uwzglednione w
pracy przegladowe;j ,, Evolving strategies in the treatment of rheumatoid arthritis: a historical

perspective”.

Publikacja “Hospitalizations of patients with rheumatoid arthritis in Polish intensive care
units or cardiac intensive care unitsin 2011-2021: population study.” skupia sie na najciezszych
powiktaniach reumatoidalnego zapalenia stawdw wymagajgcych hospitalizacji na oddziatach

OIT/OIOK, obejmujgcych powiktania infekcyjne, sercowo-naczyniowe i ptucne.

4.5. Zespot Sjogrena —wstep i epidemiologia

Zespot Sjogrena to przewlekta, uktadowa choroba autoimmunologiczna, w ktérej uktad
odpornosciowy atakuje gruczoty wydzielania zewnetrznego, gtownie tzowe i slinowe. Prowadzi
to do ich stopniowego uszkodzenia i uposledzenia funkcji, co skutkuje suchoscig oczu
(kseroftalmig) oraz suchoscig w jamie ustnej (kserostomig). Moze réwniez wystepowaé
suchos¢ winnych narzadach, takich jak skéra, nerki, drogi oddechowe, uktad pokarmowy, uktad
nerwowy. Choroba moze mieé postaé pierwotng (wystepujgcg samodzielnie) lub wtérng
(wspétistniejgcg z innymi chorobami autoimmunologicznymi, najczesciej reumatoidalnym

zapaleniem stawdéw) [40].



Czestosé wystepowania zespotu Sjogrena wynosi od trzech do szesciu przypadkéw na
100 000 osdéb rocznie [41-42], a choroba dotyka od 0,5% do 1% populacji [43]. Dziewieé na
dziesie¢ 0sob z SjD stanowig kobiety [43-45]. Cho¢ schorzenie najczesciej pojawia sie w wieku
Srednim, moze wystepowaé w kazdej grupie wiekowej [46]. Podobnie jak w reumatoidalnym
zapaleniu stawéw ryzyko zachorowania na SjD zwieksza posiadanie krewnego pierwszego
stopnia z chorobg autoimmunologiczng [47]. Mimo ze mezczyZni rzadziej zapadajg na SjD, u
nich pierwotna posta¢ choroby czesto ma ciezszy przebieg [48]. Czestos¢ wystepowania SjD
wzrasta wraz z wiekiem, a sredni wiek zachorowania wynosi od 40 do 60 lat. Szacuje sie, ze

nawet potowa przypadkéw moze pozostawacé niezdiagnozowana lub niezgtoszona [41,49-51].

4.6. Przebieg zespotu Sjogrena, powiktania i rokowanie

Zespot Sjogrena to choroba autoimmunologiczna, w ktdrej dochodzi do uszkodzenia
gruczotow wydzielania zewnetrznego, co skutkuje uogdlniong suchoscig bton sluzowych.
Niedobdr tez wywotuje uczucie ,,piasku” pod powiekami, Swiattowstret oraz nadwrazliwosé na
bodzce srodowiskowe, co moze skutkowaé zakazeniami i uszkodzeniem rogéwki [46].
Towarzyszy temu czesto zaczerwienienie oczu i poszerzenie naczyn spojowki gatkowej. W
obrebie jamy ustnej uposledzenie funkcji slinianek prowadzi do trudnosci w potykaniu, czestych
infekcji i przyspieszonej prochnicy zebow [46,52-53]. Dodatkowo chorzy zgtaszajg pieczenie,
zaburzenia smaku, problemy z ciggtym mdéwieniem oraz koniecznos¢ nocnego nawadniania. W
badaniu fizykalnym stwierdza sie suchg, czerwong i lepka sluzéwke, popekany jezyk oraz
charakterystyczne ubytki prochnicowe [46]. Proces chorobowy obejmuje takze gérne drogi
oddechowe - gardto, krtan i oskrzela — co sprzyja wystepowaniu przewlektego kaszlu, chrypki i
nawracajgcych infekcji [46,54-55]. Zajecie dodatkowych gruczotéw zewnatrzwydzielniczych
moze objawiaé sie suchoscig w nosie, czesci ustnej gardta, a u kobiet réwniez w obrebie

pochwy.

WSsrdd nieswoistych objawodw ogélnych czesto obserwuje sie stan podgorgczkowy lub
gorgczke, spadek masy ciata oraz przewlekte zmeczenie, ktére nierzadko towarzyszg wczesne;j
fazie choroby. Zespét Sjogrena moze prowadzié do uogélnionych powiktan, obejmujgcych wiele
narzgdéw i uktaddéw, takich jak skéra, uktad ruchu, oddechowy, sercowo-naczyniowy,

moczowy, pokarmowy, nerwowy oraz krwiotwdrczy [46].



Skéra pacjentdéw z zespotem Sjogrena staje sie wyraznie odwodniona, podatna na swiad
i ztuszczanie, a towarzyszgce zmiany zapalne w naczyniach wtosowatych mogg prowadzi¢ do
powstania plamicy i owrzodzen [41,46]. Powiktaniami ze strony uktadu ruchu sg artralgia oraz
niedestrukcyjne zapalenie stawoéw, ktére wystepujg tgcznie u ok. 41% pacjentéw [56]. Zespot
Sjogrena moze prowadzi¢ do réznych powiktan ptucnych (9-20% pacjentéw). Powiktania te
obejmujg choroby srédmigzszowe ptuc (ILD), zmiany w drogach oddechowych oraz zaburzenia
limfoproliferacyjne. Manifestacje ILD w tej chorobie obejmuje 45% przypadkéw
niespecyficznego srodmigzszowego zapalenia ptuc (NSIP), 16% zwyktego sSrodmigzszowego
zapalenia ptuc (UIP), 7% organizujgcego sie zapalenia ptuc, 15% limfocytarnego
srédmigzszowego zapalenia ptuc (LIP) oraz 17% innych patologii. Objawami zajecia uktadu
oddechowego s3g najczesciej przewlekty kaszl, dusznos¢ i Swiszczagcy oddech [57].
Manifestacje kardiologiczne w SjD sg rzadkie, najszerzej opisang wydaje sie przyspieszony
proces miazdzycy w naczyniach [58]. W uktadzie moczowym mogg pojawi¢ sie kwasica
cewkowa, biatkomocz i kamica nerkowa, manifestacje nerkowe dotykajg ok. 5% pacjentéw
[59]. Suchos¢ bton sSluzowych przewodu pokarmowego sprzyja zaburzeniom trawienia,
refluksowi i zapaleniu zotagdka, natomiast trzustka moze wykazywaé niewydolnosc
zewnatrzwydzielniczg [60]. Incydentalnie moze dochodzi¢ réwniez do autoimmunologicznego
zapalenia watroby [61]. Zesp6t Sjogrena moze prowadzi¢ do zajecia zarowno obwodowego, jak
i osrodkowego oraz autonomicznego uktadu nerwowego (8,5-70% pacjentow), przy czym
najczesciej wystepuje przewlekta czuciowa polineuropatia aksonalna. Rzadziej obserwuje sie
zmiany osrodkowe przypominajgce stwardnienie rozsiane, zapalenie rdzenia, uszkodzenia
nerwow czaszkowych oraz objawy autonomiczne, takie jak hipotonia ortostatyczna czy
zaburzenia motoryki przewodu pokarmowego. [62]. Zmiany w uktadzie krwiotworczym
obejmujg niedokrwistosé, leukopenie i trombocytopenie, Chtoniaki rozwijaja sie u okoto 5-10%
pacjentéw z pierwotnym zespotem Sjogrena, co oznacza, ze ryzyko ich wystgpienia jest ok. 16—
44 razy wyzsze niz w populacji ogélnej. Najczesciej wystepuje chtoniak strefy brzeznej z
komérek B typu MALT (mucosa-associated lymphoid tissue), rzadziej chtoniaki z duzych
komérek B (DLBCL). Czynniki ryzyka obejmujg m.in. krioglobulinemie, powiekszenie Slinianek,
limfadenopatie, splenomegalie, neutropenie oraz niskie stezenia dopetniacza C4 [63]. W
przebiegu choroby moze dochodzi¢ do powigkszenia Slinianek, zwtaszcza przyusznych, moze
by¢ obustronne lub jednostronne. Wezty chtonne u czesci chorych ulegajg powiekszeniu, a w

przypadku gwattownego wzrostu ich rozmiaréw moze to sugerowac rozwoj chtoniaka [64].



W przebiegu choroby czesto dochodzi do zapalen tarczycy, a takze do zapalen naczyn,
ktérym moze towarzyszy¢ objaw Raynauda [65-66]. U kobiet mogg wystapic¢ zaburzenia cyklu
miesigczkowego, suchosé pochwy oraz zwiekszone ryzyko infekcji i endometriozy, a w

przypadku obecnosci przeciwciat anty-SS-A/Ro istnieje ryzyko bloku serca u ptodu [67-68].

Zespot Sjogrena jest chorobg obcigzajgcg, znacznie obnizajgcg jakosé zycia pacjentéw
[69]. Mimo wptywu na zdolno$¢ do pracy i podwyzszenia wskaznika niepetnosprawnosci jest
chorobg ze smiertelnoscig podobng do populacji ogélnej [70-71]. Obnizenie jakosci zycia jest
podobne do tego obserwowanego w reumatoidalnym zapaleniu stawdw, toczniu

rumieniowatym uktadowym czy fibromialgii [72].

4.7. Uzasadnienie potaczenia wybranych prac w cykl publikacji

Wskazane trzy publikacje stanowig spdjny cykl badawczy dotyczacy hospitalizaciji
pacjentéw z reumatoidalnym zapaleniem stawéw oraz zespotem Sjogrena, co uzasadnia ich
potaczenie w jedng rozprawe doktorskg pod tytutem " Analiza trenddéw hospitalizacji u

pacjentéw z reumatoidalnym zapaleniem stawow i zespotem Sjogrena ".

1. Artykut dotyczacy hospitalizacji pacjentow z zespotem Sjogrena:

o Obejmuje analize epidemiologiczng hospitalizacji pacjentéw z SjD w Polsce w
latach 2012-2023, identyfikujgc kluczowe trendy, czynniki ryzyka oraz wptyw
choréb wspétistniejgcych na dtugosé pobytu w szpitalu.

o Podkresla systemowe powiktania SjD oraz koniecznos¢ optymalizacji strategii
leczenia w celu redukcji hospitalizaciji.

o Akcentuje niedostatecznie zbadane aspekty hospitalizacji pacjentéw z SjD w
poréwnaniu z innymi chorobami autoimmunologicznymi.

2. Artykut dotyczacy hospitalizacji pacjentéw z reumatoidalnym zapaleniem stawéw na
oddziatach intensywne;j terapii:

o Skupia sie na pacjentach z RZS wymagajgcych leczenia w oddziatach
intensywnej terapii (ICU/CICU) w latach 2011-2021.

o Analizuje czynniki ryzyka hospitalizacji na ICU/CICU, dtugos¢ pobytu oraz
Smiertelnos$¢ pacjentéw z RZS, identyfikujgc krytyczne powiktania, takie jak

choroby sercowo-naczyniowe i ptucne.



o Podkresla wzrost liczby hospitalizacji w 2021 r., prawdopodobnie zwigzany z
pandemig COVID-19, co ukazuje dodatkowe czynniki wptywajgce na zdrowie
pacjentéw z RZS.

3. Przegladowy artykut na temat ewolucji leczenia reumatoidalnego zapalenia stawoéw:

o Opisuje historyczny rozwoj metod leczenia RZS, od terapii empirycznych po
nowoczesne terapie celowane.

o Ukazuje wptyw immunoterapii i inhibitoréw JAK na poprawe wynikéw leczenia
pacjentow.

o Stanowi teoretyczne tto dla analizowanych w dwdch pozostatych artykutach

zmian w hospitalizacjach pacjentéw z RZS oraz powigzanego z nim SjD.

Spojnosé i komplementarnosé cyklu

Potgczenie tych trzech artykutéw w jeden cykl badawczy jest uzasadnione kilkoma

aspektami:

o Wspodlna problematyka — wszystkie trzy artykuty dotyczg pacjentow z chorobami
reumatycznymi o podtozu autoimmunologicznym - RZSi SjD.

o Kompleksowos¢ analizy — prace obejmujg zaréwno aspekty kliniczne (hospitalizacje,
powiktania, smiertelnos¢), jak i przeglad strategii terapeutycznych, co pozwala na
catosciowe spojrzenie na problematyke leczenia i opieki nad tymi pacjentami.

o Nowatorski charakter - brak réwnie rozlegtych dotychczasowych badan
systematycznie analizujgcych hospitalizacje pacjentow z SjD oraz ciezkie przypadki RZS
wymagajgce leczenia na OIT w Polsce.

o Zastosowanie praktyczne — wyniki badan mogag wptyng¢ na polityke zdrowotng,
wskazujgc na potrzebe lepszego monitorowania pacjentow z RZS i §jD, wczesniejszej

interwencji i optymalizacji leczenia.

Dodatkowym aspektem praktycznym jest wskazanie na istotnos¢ skrupulatnego
prowadzenia dokumentacji medycznej, jako potencjalnego zrodta wiedzy

epidemiologiczne;j.



Komentarz dotyczacy osiggniecia naukowego na tle dotychczasowego stanu wiedzy

Przedstawiony cykl publikacji dostarcza istotnych danych, ktére poszerzajg obecng
wiedze na temat hospitalizacji pacjentow z RZS i SjD. Dotychczasowe badania skupiaty sie
gtéwnie na mechanizmach patogenetycznych oraz skutecznosci poszczegdélnych terapii,

podczas gdy analizy epidemiologiczne hospitalizacji byty ograniczone.

Najwazniejsze osiggniecia naukowe w kontekscie dotychczasowej wiedzy

1. Nowatorska analiza hospitalizacji pacjentéw z SjD:
o Dotychczas badania nad SjD koncentrowaty sie gtdwnie na patofizjologii i
leczeniu, a analiza hospitalizacji byta marginalizowana.
o Przedstawiona praca dostarcza pierwszej tak szerokiej analizy hospitalizacji
pacjentéw z SjD w Polsce uwzgledniajgcej czynniki ryzyka oraz dynamike zmian
w latach 2012-2023.
2. Pierwsza populacyjna analiza pacjentéw z RZS hospitalizowanych na OIT:
o Woliteraturzeistnieje niewiele badan dotyczacych hospitalizacji pacjentdw z RZS
na OIT.
o Przedstawiona analiza dostarcza unikalnych danych o sSmiertelnosci i
czynnikach ryzyka, co moze przyczyni¢ sie do lepszego zarzgdzania pacjentami
z ciezkim przebiegiem RZS.
3. Historyczny przeglad ewolucji leczenia RZS jako kontekst dla badan
epidemiologicznych:
o Przegladowy artykut pozwala osadzi¢ wyniki badan epidemiologicznych w
kontekscie postepu w terapii RZS.
o Wykazuje, jak zmiany w leczeniu wptywaty na hospitalizacje i ich wyniki, co jest

kluczowe dla dalszego ksztattowania strategii terapeutycznych.

Wptyw wynikéw na przyszta praktyke kliniczng

o Wyniki badan mogg wptyng¢ na optymalizacje leczenia ambulatoryjnego pacjentow z

SjD i RZS, minimalizujgc konieczno$é hospitalizaciji.



e Mogg takze przyczyni¢ sie do poprawy strategii leczenia pacjentdw wymagajacych
intensywnej terapii oraz wskaza¢ na potrzebe wczesnej interwencji w grupach
wysokiego ryzyka.

o Identyfikacja czynnikéw ryzyka ciezkiego przebiegu choroby moze prowadzié do

lepszego dostosowania terapii do indywidualnych potrzeb pacjenta.

Podsumowanie

Przedstawiony cykl publikacji tworzy spéjne i kompleksowe opracowanie dotyczace
hospitalizacji pacjentéw z RZS i SjD. Potgczenie tych prac w jedng rozprawe doktorskg jest w
petni uzasadnione zaréwno pod wzgledem naukowym, jak i praktycznym. Badania dostarczajg
nowych danych epidemiologicznych, ktére mogg przyczyni¢ sie do poprawy opieki nad
pacjentami i optymalizacji strategii leczenia. Na tle dotychczasowego stanu wiedzy praca ta
wnosi istotne, nowatorskie aspekty, szczegolnie w kontekscie hospitalizacji pacjentéw z

chorobami autoimmunologicznymi w Polsce.



5. Cel pracy

Celem pracy doktorskiej jest wieloaspektowa analiza trendéw hospitalizacji pacjentéw
z reumatoidalnym zapaleniem stawdw i zespotem Sjogrena w Polsce, z uwzglednieniem
dynamiki przyjeé¢ szpitalnych, charakterystyki demograficzno-klinicznej hospitalizowanych
pacjentéw, czynnikéw ryzyka ciezkich powiktan oraz ich wptywu na dtugo$¢ hospitalizacji i
Smiertelnosc¢. Istotnym elementem pracy jest takze analiza historycznej ewolucji strategii
terapeutycznych w RZS, ktéra pozwala osadzi¢ wspétczesne wyzwania kliniczne i

organizacyjne w szerszym kontekscie zmian w podejsciu do leczenia tej choroby.

Wybdér wtasnie tych dwdch jednostek chorobowych wynika z faktu, ze zaréwno
reumatoidalne zapalenie stawdw, jak i zespét Sjogrena nalezg do najczesciej wystepujacych
autoimmunologicznych chordob reumatycznych. RZS jest najczestszg uktadowa chorobag
zapalnag tkanki tagcznej, natomiast zespoét Sjogrena — zaréwno pierwotny, jak i wtorny — zajmuje
czotowe miejsce pod wzgledem czestosci w tej grupie schorzen. Obie choroby charakteryzuja
sie nie tylko wysokim rozpowszechnieniem, ale takze licznymi powiktaniami narzgdowymi i
znaczacym wptywem na jakos¢ zycia oraz rokowanie pacjentéw. Dodatkowo, zespét Sjogrena
czesto wspotwystepuje z RZS, co dodatkowo uzasadnia ich wspolng analize w ramach jednej

pracy doktorskiej.

Potgczenie populacyjnej analizy hospitalizacji z przegladem zmian w leczeniu RZS
umozliwia catosciowe spojrzenie na obcigzenie systemu opieki zdrowotnej, specyfike
wspotchorobowosci, wyznacza kierunek dalszych badan analizujgcych, jak postep
terapeutyczny moze przektadaé sie na zmniejszenie ryzyka powiktan i hospitalizacji. Wyniki
rozprawy mogg przyczyni¢ sie do optymalizacji opieki nad pacjentami z RZS i zespotem
Sjogrena, zaréwno w kontekscie wczesnej diagnostyki, monitorowania chordb
wspotistniejgcych, jak i efektywnego planowania strategii terapeutycznych i organizacyjnych w

systemie ochrony zdrowia.
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Abstract

Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease characterized by joint inflam-
mation, degradation of cartilage and bone, and potential systemiceffects. This paper provides acom-
prehensive historical overview of RA treatment, tracing the evolution from ancientempirical methods
to modern targeted therapies.

Advancements in the understanding of RA's immunopathology have led to the development of con-
ventional, biolegical, and targeted disease-modifying antirheumatic drugs, including tumor necrosis
factor ainhibitors and Janus kinase inhibitors. These innovations have been pivotal in transforming
RA management, allowing for more personalized and effective treatment strategies.

The historical progression in RA treatment reflects a shift from symptomatic management to tar-
geted interventions aimed at the underlying mechanisms of the disease. This shift has not only im-
proved clinical outcomes but also enhanced the quality of life for those affected by RA, underscoring
the importance of ongoing research and adaptation of therapeutic strategies.

Key words: rheumatoid arthritis, methatrexate, conventional synthetic DMARD, biologic DMARD,

JAKinhibitor,

Introduction

Rheumatoid arthritis (RA) is a chronic systemic inflam-
matory disease of unknown origin, primarily characterized
by inflammation ofthe joint’s synovial membrane, which
leads to the degradation of cartilage and bone, and joint
deformities. While RA primarily impacts joints, its effects
canextend to otherorgans and body systems, highlight-
ing its complexity and systemic nature.

Rheumatoid arthritis manifests in various ways, but
the most common symptoms include pain, swelling,
and stiffness in the joints, particularly worsening after
periods of inactivity. Morning stiffness, which can last
an hour or more, is often an early indicator of RA [1].
Additionally, RA can cause fatigue, fever, and a loss of ap-
petite, further impacting the general health of patients.
This pain and fatigue can hinder basic daily activities,
and progressive joint deformities can lead to permanent
disability. The disease restricts work ability and signffi-
cantly reduces quality of life, increasing the risk of de-
pression and sodal isolation [2].

Address for correspondence

Managing RA involves a comprehensive approach
that includes pharmacological strategies to reduce dis-
ease activity and alleviate symptoms, as well as non-
pharmacological measures such as physiotherapy and
psychological support. The development of modern
therapeutic options, particularly biologial disease-mod-
ifying drugs, Janus kinase (JAK) inhibitors, has signifi-
cantly improved the management of RA. Despite these
advancements, RA remains an incurable condition.

This paper aims to provide a thorough examination
of the history of RA treatment. Reviewing the treatment
history demonstrates a shift in therapeutic philoso-
phy — from passive and symptom-relieving strategies
to proactive and targeted early interventions aimed at
achieving remission.

Ancient and medieval treatment strategies

In ancient and medieval times, diseases and their
underlying causes were poorly understood and classi-
fied, and due to the absence ofthe scientific method and
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evidence-based medicine, treatment strategies were
not adequately verified for effectiveness and safety.
Methods such as various herbal therapies, bloodletting
(phlebotomy), and the use of laxatives were employed.
Although these practices were widely accepted and uti-
lized, they were often ineffective and could even worsen
the patients’ condition.

The 19" century: beginnings of modern
rheumatology

The 19" century marked a pivotal moment in the his-
tory of medicine, characterized by significant advances
in medical sciences. The first accurate description of RA
was provided by the French physician Augustin Jacob
Landré-Beauvais in 1800. Landré-Beauvais' work was
the first to define RA as a distinct disease, differentiat-
ingit from other forms of arthritis that had been known
and described earlier [3].

The 20* century: the evolution
of pharmacotherapy

Discovery of glucocorticosteroids and their
impact on rheumatoid arthritis treatment

Glucocorticosteroids (GCs), discovered in the 1940s,
quickly became a crucial tool in the treatment of RA.
Philip Hench and his colleagues pioneered the use of
cortisone, one of the first GCs, in the treatment of RA,
aninnovation that earned themthe NobelPrize in Physio-
logy or Medicine in 1950 [4].

Glucocorticosteroids act at the cellular level by bind-
ing to cytoplasmic GCs receptors. Once activated, the re-
ceptor moves to the cell nucleus, where it regulates
the expression of genes responsible for the inflammatory
response, inhibiting the produdion of pro-inflammatory
cytokines. This suppresses the inflammatory process, pro-
viding relief from symptoms such as pain and joint swell-
ing. Oral and intra-articular administration of cortisone
and hydrocortisone began in 19501951 [5]. Although
GCs are effective in quickly controlling acute RA flare-ups,
long-term use is associated with the risk of numerous
serious side effects, including osteoporosis, increased
susceptibility to infections, and metabolic disorders.

Currently, there is a growing consensus that GCs
should be used as a bridging therapy in the treatment
of RA, pending the full effect of disease-modifying anti-
rheumatic drugs (DMARDSs) [6].

Development and use of disease-
modifying antirheumatic drugs

Research on RA has led to a consensus that the pri-
mary goal of treating this disease is to achieve remission
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orlow disease activity as quickly as possible. The devel-
opment of DMARDs has played acrucial role in achieving
this goal.

Gold salts

Gold salts, which began to be used in the treatment
of RAin 1929, were among the first DMARDs [7]. This
group included auranofin, aurothiosulfate, aurothiopro-
panol sulfonate, aurothiomalate, aurothioglucose, and
sodium aurothiomalate, which reduce inflammation
and disease progression. Their mechanism of action
was not fully understood, but they could inhibit the ac-
tivity of immune cells and cytokines [8]. With the excep-
tion of auranofin, all gold salts were administered via
intramuscular injections [9]. Despite initial enthusiasm
(approximately 50% of patients achieved remission),
the use of gold salts has declined over the years due to
potential serious side effects. Common adverse effects
included abdominal discomfort, nausea, itching, skin
rash, hives, proteinuria, fatal hypersensitivity reactions,
kidney dysfunction, and bone marrow suppression [3],
Today, gold salts are rarely used, mainly due to the de-
velopment of newer, more effedtive, and safer DMARDs
and biological therapies.

Sulfasalazine

Originally used to treat inflammatory bowel diseases,
sulfasalazine was first applied in the treatment of RA in
the 19405 [10]. The mechanism of action of sulfasalazine
in RAis not fully elucidated, but it is believed to have both
anti-inflammatory and immunomodulatory effects [11].
This medication is particularly useful in treating milder
forms of RA, early RA, and often as part of combination
therapies [10, 12,13). Sulfasalazine can cause side effects,
suchas gastrointestinal disturbances and skin reactions
(12, 14]. Adverse effects usually manifest within the first
3 months of treatment [10]. Unlike many DMARDs, sul-
fasalazine may be suitable for pregnant women or those
planning pregnancy due to its lower teratogenic risk.
Combination therapy with other DMARDs, especially
methotrexate (MTX), appears to be more effective than
single DMARD therapy [10, 13].

Antimalarial drugs

Antimalarial drugs, such as hydroxychloroquine,
were adapted for the treatment of RA in the 1950s.
Their mechanism involves blocking the function of ly-
sosomes in the antigen processing pathway, inhibiting
the signaling functions of NADPH oxidase and Toll-like
receptors (TLRs), reducing levels of pro-inflammatory
cytokines, and limiting the activation of T and B lympho-
cytes [15]. According to European Alliance of Associations
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for Rheumatology (EULAR) recommendations from 2022,
hydroxychloroguine is regarded as a relatively weak
DMARD, appropriate only for patients with early, mild
RA when other conventional synthetic DMARDs are
unsuitable due to contraindications or intolerance [16].
Hydroxychloroguine is generally safe for long-term use,
but it has the potential to cause retinopathy. Conse-
quently, it is recommended that patients without major
risk factors undergo annual fundoscopy after five years
of taking acceptable doses [17].

Methotrexate

Methotrexate was introduced into the therapy for
RA in the 1980s [18]. This drug was synthesized in 1948
and was first tested in the treatment of patients with
psoriasis and RAin 1951 [19]. There are many hy potheses
explaining the mechanism of MTX efficacy in the treat-
ment of RA. These indude folate antagonism, adenosine
signaling, polyamine inhibition, generation of reactive
oxygen species, and many others. Methotrexate (ame-
thopterin) is a structural analog of folic acid. Found in
greenvegetables, folicacid is converted by dihydrofolate
reductase (DHFR) into tetrahyd rofolic acid, essential for
purine and thymidine synthesis. Methotrexate binds to
and deactivates DHFR, acting as an antimetabolite to
prevent purine synthesis. Additionally, it blocks the con-
version of glycine to serine and homocysteine to me-
thionine, inhibiting protein synthesis. Methotrexate also
inhibits the enzyme responsible for adenosine produc-
tion and release, increasing adenosine levels in human
fibroblast and umbilical endothelial cell cultures. Excess
adenosine suppresses immune cell activity and inhibits
granulocyte functions and the production of pro-inflam-
matory cytokines (tumor necrosis factor a[TNF-ct], inter-
leukin-6[IL-6], etc) by monocytes [18]. Methotrexate has
gained the title of the first-choice drugin the treatment
of RA worldwide among DMARDs. Methotrexate is not
only typically the first-line drugin RA treatment but also
enhances the effect of most biological agents used as
subseguent lines of treatment in RA [19]. An algorithm
for treating RA patients has been developed through
observations of treatment effiacy, recommending early
and aggressive treatment with doses of MTX therapy
(15-25 mg/week)[20]. There is some evidence that subcu-
taneous administration of the drug is significantly more
effective than the oral administration of the same MTX
dose - this approach may increase the drug's bioavail-
ability and minimize gastrointestinal side effects [19].
The current treatment goal should be to achieve low dis-
ease activity quickly (preferably within 3-6 months) [20].
The use of MTX may be limited due to potential side
effects such as liver damage, hematopoietic disorders,
and pulmonary toxicity, necessitating regular monitoring

of liver and lung functions [21]. Methotrexate remains
a standard in RA treatment, offering both efficacy in
controlling disease activity and a relatively low side ef-
fedt profile compared to other medications. Moreover,
combining MTX with biologics and JAK inhibitors sig-
nificantly improves clinical outcomes compared to MTX
monotherapy [22].

Advances in molecular profiling, such as RNA se-
quencing from peripheral blood mononuclear cells, are
beginning to elucidate the complex biological responses
that underpin individual differences in MTX efficacy.

Leflunomide

Leflunomide (LEF) is a DMARD introduced for the
treatment of RA inthe 1990s, The active metabolite of LEF
inhibits the enzyme dihydroorotate dehydrogenase in
the pyrimidine biosynthesis pathway. This inhibition
leads to a reduction in T-cell proliferation and other
meodifications in the immune response [23, 24]. Lefluno-
mide remains a practical choice, particulary in mild to
moderate cases. According to the latest EULAR recom-
mendations, LEF should be considered when MTX is not
suitable, with a suggested dose of 20 mg per day [16].
This recommendation underscores its established effi-
cacy and safety profile. A systematic review by Alfaro-
Lara et al. [23] comparing LEF with MTX showed that LEF
is as effective as MTXin achieving ACR20 (American Col-
lege of Rheumatology 20) response rates, although MTX
slightly outperformed LEF in reducing the swollen joint
count. Both drugs displayed similar efficacy in reducing
tender joint count, physician global assessment, Health
Assessment Questionnaire Disability Index (HAQ-DI),
and serum CRP levels. Leflunomide, however, was linked
to increased liver enzymes, whereas MTX caused more
gastrointestinal complaints.

The most commonly reported adverse events in pa-
tients treated with LEF included diarrhea, respiratory
infections, nausea, headaches, rash, increased serum
hepatic aminotransferases, dyspepsia, and alopecia [24].

The role of non-pharmacological treatment
and the shift towards comprehensive care

As progress was made in pharmacologicaltreatment,
the role of physiotherapy and rehabilitation in the treat-
ment of RA also increased. Physiotherapy, focusing
on improving range of motion, muscle strength, and
overall functioning has become an element of compre-
hensive care for patients with RA. Nonpharmacclogical
therapy includes therapeutic patient education, phys-
ical exercises, physical modalities, orthoses, assistive
devices, and balneotherapy, as well as dietary interven-
tions [25].
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The breakthrough of biologic disease-
modifying antirheumatic drugs targeting
specific components of the immune system

Biological drugs are preparations produced using
advanced biotechnological technologies involving living
organisms ortheir components. Unlike traditional chemi-
cally synthesized drugs, biological drugs are usually pro-
teins that mimic natural processes occurring in the body.
Their high specificity of action and ability to interact with
the immune system make them effective tools in treating
autoimmune diseases.

The late 20™ century brought a breakthrough in
the treatment of RA with the introduction of biclogi-
cal DMARDs (biologic DMARDs, bDMARDs). Biological
DMARDs are a group of drugs that specifically target cer-
tain components of the immune system responsible for
the inflammatory process in RA Instead of the general
suppression of immunity, as is the case with traditio-
nal DMARDs, biologic disease-medifying drugs allow for
amore targeted and effective approachto treatment.

In the treatment of RA, biological drugs act on var-
ious elements of the immune system by blocking key
cytokines such as TNF-a or IL-1, IL-6 and modulating
the activity of B and T lymphocytes. Monoclonal an-
tibodies and fusion proteins are the most commonly
used dasses of biological drugs in RA therapy. The first
bDMARDs were TNF-aLinhibitors, introduced in the 1990s.
Drugs such as infliximab (INF), etanercept (ETA), adalim-
umab (ADA), certolizumab pegol, and golimumab (GOL)
revolutionized the treatment of RA, offering patients
the possibility of significantly reducing symptoms and
slowing disease progression. A summary of clinial trial
findings on the efficacy and safety of bDMARDs for treat-
ing RA is presented in Table |,

Biological drugs in the treatment of RA offer a new
quality of therapy, enabling more effective symptom
control, slowing disease progression, and improving
patients’ quality of life. Their introduction into clinical
practice represents a breakthrough in RA management;
however, challenges related to costs, availability, and
potential side effects remain significant research areas.

Tumor necrosis factor o inhibitors

Tumor necrosis factor etis a crucial pro-inflammatory
cytokine central to the pathogenesis of RA. It is primar-
ity produced by macrophages and T lymphocytes and
promotes the secretion of other pro-inflammatory cyto-
kines and chemokines, attracting inflammatory cells to
the joints. Additionally, TNF-a activates fibroblasts and
osteoclasts. Activated fibroblasts overexpress cathep-
sins and matrix metalloproteinases, leading to cartilage
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and bone destruction. Activated osteoclasts contribute
to synovial hyperplasia and angiogenesis [26].

Biologic DMARDs from the TNF-au inhibitor group,
such as ADA, INF, ETA, GOL, and certolizumab pegal,
are designed to neutralize the action of TNF-o. These
drugs bind directly to TNF-c molecules, preventing them
from interacting with receptors on the surface of cells,
thereby blocking further pro-inflammatory signaling. As
a result, the activation and recruitment of inflammatory
cells are reduced, leadingto adecreaseinthe production
of other pro-inflammatory cytokines and chemokines,
thereby limiting the overall inflammatory response [26].

Consequently, TNF-a inhibitors reduce the activ-
ity of osteoclasts and the production of extracellular
matrix-degrading enzymes by fibroblasts and chon-
drocytes, inhibiting the destructive processes in carti-
lage and bone. Clinical studies have shown that these
dugs can significantly reduce RA symptoms such as
pain, swelling, and joint stiffness, as well as improving
patients' physical function. Additionally, they can slow
the radiological progression of joint damage, leading to
long-term improvements in patients’ quality of life [27].

The useof TNF-awinhibitors is associated with arange
ofadverse effects and potentialdangers. One of the most
serious risks is the increased likelihood of infections, as
TNF-a plays a crucial role in the body's defense against
infections. Blocking TNF-o. can weaken the immune re-
sponse, making patients more susceptible to bacterial,
viral, and fungal infections, including severe infections
such as tuberculosis. Tumor necrosis factor o inhibitors
may also increase the risk of developing cancers, partic-
ularly lymphomas and other hematologic malignancies.
Additionally, the use of these drugs can lead to new au-
toimmune diseases or exacerbate existing ones, such as
systemic lupus erythematosus and autoimmune inflam-
matory liver disease. Some patients may experience
allergic reactions such as diffuse drug rash. There are
also reports of worsening heart failure and the occur
rence of demyelinating neurological diseases such as
multiple sderosis [28]. Therefore, the use of TNF-ct in-
hibitors requires a careful assessment of benefits and
risks and regular monitoring of patients during therapy.

21t century: advances in understanding
the immunopathogenesis of rheumatoid
arthritis leading to targeted therapies

Increasing understanding of the immunopathoge-
nesis mechanisms of RA has been crucial in the deve-
lopment of biological therapies. Studies have revealed
the complexity of interactions between immune cells,
cytokines, and other molecular factors contributing to
inflammation and joint destruction, These discoveries
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have enabled the development of targeted therapies
that can focus on specific pathological pathways and
components of the immune system responsible for
the disease.

Research on the role of interleukins in the inflamma-
tory process led to the development and introduction
of new bDMARDs - IL-6 inhibitors such as tocilizumab
(TOC) and sarilumab (SAR). These drugs are used when
standard treatments fail and can be administered in-
travenously or through subcutaneous injections. Their
efficacy includes significant symptom reductionand im-
provements in overall functioning and quality of life for
patients [29].

Interleukin-6 inhibitors

Intedeukin-6 is a key pro-inflammatory cytokine
playing a crucial role in the pathogenesis of RA. Produced
by cells such as macrophages, T lymphocytes, and fibro-
blasts, IL-6 regulates immune and inflammatory respons-
es. In RA, IL-6 stimulates the differentiation of B lympho-
cytes into plasma cells, and activates T lymphocytes.
Additionally, it affects hepatocytes in the liver, leading
to the production of acute-phase proteins such as CRP
and amyloid A, and stimulates osteoclasts, causing bone
resorption and joint damage. Systemic effects of IL-6
through inareased synthesis of acute-phase proteins, hep-
cidin production, and stimulation of the hypothalamic-
pituitary-adrenal axis indude anemia and fatigue [30].

Biological drugs from the IL-6 inhibitor group, such
as TOC and SARI, block the action of IL-6, leading to re-
duced inflammation and alleviation of RA symptoms.
Tocilizumab and SARI are monoclonal antibodies that
bind to the IL-6 receptor (IL-6R), preventing the activa-
tion of inflammatory signaling pathways. This results in
decreased production of acute-phase proteins inthe liv-
erand lower levels of CRP and other inflammatory mark-
ers. Interleukin-6 inhibitors also reduce osteodast acti-
vity, protecting bones from resorption. Clinical studies
have shown that IL-6 inhibitors can significantly reduce
RA symptoms, improve patients’ physical function, and
slow the progression of joint damage, leading to long-
term improvements in patients’ quality of life [30, 31].

The use of IL-6 inhibitors is associated with a range
of adverse effects. They increase the risk of bacterial,
viral, and fungal infections, including severe infections
such as pneumonia and sepsis [32, 33]. They can cause
elevated liver enzymes and lipids, requiring regular
monitering of liver function and lipid profile [34, 35].
Hematological problems, including neutropenia and
thrombocytopenia, increase the risk of infections and
bleeding, necessitating regular blood tests [35]. Hyper-
sensitivity reactions, including anaphylaxis, and gastro-
intestinal issues such as nausea, vomiting, and diarrhea,

may ako occur [32]. Rarely, serious complications such
as intestinal perforation can arise [36]. Local reactions
at the injection site, such as pain and redness, are also
possible.

T-cell co-stimulation inhibitors

Under nomal conditions, the activation of T lym-
phocytes requires two signals. The first signal comes
from the antigen presented by an antigen-presenting
cell (APC) on a major histocompatibility complex mole-
cule. The second signal, known as the co-stimulatory
signal, is provided by the interaction between CD80/
CD86 (duster of differentiation 80/86) molecules on
the surface of the APC and the CD28 (cluster of diffe-
rentiation 28) molecule on the surface of the T lympho-
cyte. Both signals are essential for the full activation of
T lymphocytes, which then proliferate and secrete pro-
inflammatory cytokines, intensifying the inflammatory
response [37].

Abatacept (ABA) is a fusion protein consisting of
the extracellulardomain of CTLA-4 (cytotoxic T-tymphogyte
antigen 4) linked to the Fc fragment of human immuno-
globulin G1. CTLA-4 naturally occurs on the surface of
T lymphocytes and acts as an inhibitor of co-stimulation.
Abatacept binds to the CD80/CD86 molecules on APCs,
preventing them from interacting with CD28 on T lym-
phocytes. This way, ABA blocks the second signal neces-
sary for T lymphocyte activation [38, 39].

Blocking co-stimulation with ABA leads to the in-
hibition of T lymphocyte activation, resulting in de-
creased proliferation of these cells and reduced secre-
tion of pro-inflammatory cytokines such as interferon y,
IL-2, and TNF-c.. Consequently, there is a reduction in
the infiltration of inflammatory cells in the joints and
the degree of joint tissue damage, leading to alleviation
of RA symptoms such as pain, swelling, and joint stiff-
ness [39, 40].

Abatacept is well tolerated and safe for patients with
RA. Common side effects indude nasopharyngitis, head-
ache, nausea, cough, and fatigue. The rate of serious in-
fections with ABA is similar to other treatments, with no
significant issues related to kidney, liver, or blood toxici-
ties. Infusion reactions are rare and usually involve head-
aches, dizziness, nausea, and vomiting. Additionally,
no significant antibody response to the treatment has
been detected [40].

B-cell inhibitors

B lymphocytes play a crucial role in the pathogenesis
of RA by producing autoantibodies such as anti-dtrullinat-
ed protein antibodies (ACPA) and rheumatoid factor (RF),
which form immune complexes that trigger inflamma-
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tory reactions in the joints. They also act as APGs, acti-
vating T lymphocytes and exacerbating inflammation by
secreting pro-inflammatory cytokines such as IL-6 and
TNF-c [41].

Rituximab (RTX), a biological B cell inhibitor, is a chi-
meric monoclonal antibody that binds to the CD20 an-
tigen on the surface of B lymphocytes. Upon binding to
CD20, RTX induces the destruction of B lymphocytes
through antibody-dependent cellular cytotoxicity, com-
plement-dependent cytotoxicity, and the induction of
apoptosis. The reduction in B lymphocytes leads to de-
creased production of autoantibodies, limited antigen
presentation, and reduced secretion of pro-inflammato-
ry cytokines, resulting in diminished inflammation and
alleviation of RA symptoms [42].

Clinical studies have shown that RTX is effective in
reducing disease activity in RA patients, especially those
whodo not respond to other therapies.

However, the use of RTX in RA patients carries the
risk of adverse effects. The main risk is increased sus-
ceptibility to infections due to B lymphocyte depletion.
Infusion-related reactions, such as fever, chills, rash,
itching, shortness of breath, and headache, are com-
mon. Rituximab can also cause hypersensitivity reac-
tions, including rare but severe anaphylactic reactions.
Hematologic problems, such as neutropenia, thrombo-
cytopenia, and anemia, increase the risk of infections
and bleeding, necessitating regular blood tests. There is
also a risk of viral reactivation, such as hepatitis B virus,
and rare kidney damage, especially in patients with pre-
existing kidney conditions [43],

The advent of Janus kinase inhibitors
as a new class of oral targeted disease-
modifying antirheumatic drugs

Janus kinase inhibitors have significantly advanced
the treatment of RA by providing an effective oral ther-
apeutic alternative to bDMARDs. These low-molecular-
weight compounds, which include tofacitinib (TOFA),
baricitinib (BARI), upadacitinib (UPA), filgotinib (FIL),
and peficitinib, block the activation of JAKs — JAK], JAK2,
JAK3 — and Tyk2, which prevents the phosphorylation of
the STAT (signal transducer and activator of transcrip-
tion) proteins, critical regulators of inflammatory and
immune responses [44]. This targeted mechanism of ac-
tion classifies JAK inhibitors as a new class of targeted
synthetic DMARDs (tsDMARDS).

The specificity of each inhibitor for different JAK iso-
forms varies, contributing to their unique efficacy and
safety profiles. Forinstance, UPA and FIL primarily target
JAK1, whichinfluences specific cytokines such as interfe-
ron, while peficitinib affects a broader range of cytokines.
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Janus kinase inhibitors offer convenience with their
oral administration and have been shown to be as effec-
tive as bDMARDs in inducing remission, controlling dis-
ease activity, and improving patient-reported outcomes
in RA patients, especially those who have not respond-
ed adequately to MTX or bDMARDs [45]. A summary of
clinical trial findings on the efficacy and safety of JAK
inhibitors inthe treatment of RA can be found in Table I1.

However, despite these benefits, the use of JAK inhib-
itors requires careful consideration due to potential ad-
verse effects. These can include serious infections, liver
and kidney function impairment, and possible hemato-
logical issues. Research indicates that JAK inhibitors are
associated with a higher risk of MACE (major adverse
cardiovascular events) and malignancy compared to
TNF inhibitors, however, this phenomenon is not ob-
served with placebo or MTX. Tumors are rare occurrenc-
es in all comparisons [46], The risk of these events ne-
cessitates judicious use and careful monitoring during
treatment [44].

The European Medicines Agency's Pharmacovigilance
Risk Assessment Committee (PRAC) has issued new
guidelines for the use of JAK inhibitors aimed at minimiz-
ing the risk of serious side effects associated with their
use. These guidelines address concerns related to cardio-
vascular diseases, thrombosis, @ancer, and serious infec-
tions. They are specifically directed at risk groups, suchas
individuals over 65 years of age, patients at increased risk
of cardiovascular problems, cument or former smokers,
and those at a higher risk of developing cancer. The com-
mittee recommends using JAK inhibitors only when other
therapies are not available. The new guidelines are based
on study findings, induding data from clinical trials on
TOFA and observational studies on BARI [47].

Overall, JAK inhibitors have become anintegral com-
ponent of modern RA management strategies, recom-
mended as first-line treatments in cases where tradi-
tional therapies fail. Their development and application
are poised to continue evolving with ongoing research
aiming to optimize their use through precision medicine
approaches, potentially enhancing their effectiveness
and safety profile for individual patients [45].

A summary of the pharmacological treatment op-
tions for RAis presented in Table II1.

The role of biomarkers in predicting
treatment response and personalizing
therapy

The development of biomarkers has been a key step
toward the personalization of RA treatment. Biomarkers
such as ACPA and RF help in diagnosing the disease
and can also be used to predict responses to specific
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Table 11l. Summary of therapeutic options available for managing RA

DMARDS
MTX (1988), LEF (1998)

Biologic DMARDS

SARI (2017)
JAK inhibitors

approved in Europe in 2020)

Drug category Examples (with FDA approval years) Primary function
NSAIDs Ibuprofen (1974), naproxen (1976) Pain relief and reduction
of inflammation
GG _ Prednisone (1955). tjngthylprgdn';sobne (1961)» Rapid inﬂammaﬁon re_duct_i_on

Conventional synthetic  Gold-based therapies (used since 1929, before FDA criteria
development), sulfasalazine (1950), hydroxychloroquine (1955),

INF (1998), ETA (1998), anakinra (2001), ADA (2002), ABA (2005),
RTX (2006}, certolizumab pegol (2009), GOL (2009), TOC (2010),

TOFA (2012), BARI (2018), UPA (2019), FIL (not approved by FDA,

S lcwing disease progression,
long-term management

Targeting speciﬁc immune
system components

Blocking intracellular signaling
pathways

ABA - abatacept, ADA - adalimunab, DMARDs - disease-modifying antirheumatic drugs, ETA - etanercept, FDA - Food and Dug Admini-
stration, AL - filgotinib, GCs - glucocorticosteroids GOL - golimumal, INF - infliximal, JAK - Jarus kinase, NSADs - nonsteroidal anti-inflamma-
tory drugs RA - rheumatoid arthritis, RTX - ritiwdmab, SARS - sarilumab, TOC - tociliaimal, TOFA - tofacitinih UPA - upadacitinih

therapies. Advances in genetics and genomics pave
the way foridentifying genetic markers associated with
RA, which may enable an even more personalized treat-
ment approach tailored to an individual’s risk profile and
prediced therapy response. New markers are emerging
that may be useful in diagnosing and monitoring the dis-
ease, such as anti-pentraxin 3 (anti-PTX3) and anti-dual
specificity phosphatase 11 (anti-DUSP11) autoantibodies
- biomarkers for the diagnosis of ACPA-negative RA [48].
Anti-carbamylated protein (anti-CarP) antibodies, simi-
larly to ACPA and I1gM-RF, can be detected in healthy in-
dividuals before developingRA, with anti-CarP antibodies
and ACPA appearing years prior to the RA diagnosis, often
earlier than IgM-RF [49]. Antibodies against heteroge-
neous nuclear ribonudeoproteins — anti-hnRNP A2/B1
(RA33) — which interact with pre-mRNA, are another
potential biomarker in RA, though further research is
needed [50].

Recent advancements in stem cell therapy

Therapies utilizing stem cells have emerged as
a promising direction in the treatment of RA. Although
research inthis area is still in its early stages, preliminary
results are promising, suggesting the potential ability
of stem cells to promote joint tissue regeneration and
modulate the immune response [51].

The impact of digital health technologies
on managing rheumatoid arthritis

Digital technologies, including telemedicine, mobile
applications, and wearable monitoring devices, have
revolutionized the treatment of RA. These technologies
enable monitoring of disease progression and treatment
effects in real time. Digital self-monitoring tools help pa-
tients manage pain, physical activity, and medication
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adherence, while telemedidne platforms provide easier
access to specialist care. Advances in big data and arti-
ficial intelligence open new possibilities for analyzing
health data, which can lead to a better understanding
of RA and more effective treatment strategies [52].

Ongoing research in gene therapy
and novel immunomodulatory strategies

New treatment methods are developing, including
cellular therapies such as treatments based on mesen-
chymal stem cells and therapies utilizing tolerogenic
denditic cells, as well as the use of natural substances,
eg. cannabinoid drugs. Research on gene therapy and
new immunomodulatory strategies is opening new per-
spectives for future RA treatments. Gene therapy, aimed
at modifying the expression of genes responsible for
the inflammatory process, is being investigated as a po-
tential long-term solution for RA [S3]. Several modem
technologies also offer new possibilities for treating RA.
Proteolysis targeting chimera (PROTAC) technology en-
ables targeted degradation of pathogenic proteins, effec-
tively eliminating proteins that cause joint inflammation
[54]. Nanoparticles allow for precise delivery of drugs
directly to affected joints, minimizing side effects and
increasing treatment efficacy [S5]. CRISPR-Cas9 technol-
ogy enables precise gene editing, comecting mutations
or silencing pro-inflammatory genes, which can lead to
long-term control or even a cure for RA[56]. These meth-
ods have the potential to revolutionize RA treatment by
offering more personalized and effective therapies.

Current challenges and future directions

Despite significant progress in the treatment of RA,
there are still limitations and unmet needs. Current the-
rapies, induding DMARDS, bDMARDSs, and tsDMARDs are
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not effective for all patients, and some may experience
unacceptable side effects. Additionally, there is a clear
need for better control over the long-term effects of RA,
including bone erosion and the risk of comorbidities
such as heart disease. In the context of future research,
itwill also be important to focus on the personalization
of therapy, which means tailoring treatment approaches
to the individual needs of the patient. The development
of precision medicine in RA could lead to more effective
and safer therapies, minimizing side effects and improv-
ing the quality of life for patients.

Conclusions

The treatment of RA has evolved dramatically, tran-
sitioning from ancient, empirical methods to sophisti-
cated, targeted therapies. The 19" century's scientific
advancements led to the recognition of RA as adistinct
disease. The 20™ century introduced GCs, which, despite
their efficacy, highlighted the need for more sustainable
solutions due to their long-term side effects. The deve-
lopment of DMARDSs, particularly MTX, marked signifi-
cant progress in controlling disease progression.

The introduction of bDMARDs and JAK inhibitors revo-
lutionized RA treatment. The integration of biomarkers for
personalized therapy has further refined treatment stra-
tegies. Future advancements ingene therapy, and digital
health technologies hold promise for further improving RA
management, Despite these advances, challenges such
as ensuring equitable access to therapies and address-
ing the needs of patients who do not respond to current
treatments persist. The ongoing focus on personalized
medicine and the development of safer, more effective
therapies will be crucial in overcoming these challenges
and enhancing patient outcomes.
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ABSTRACT

iNTRODUCTION Rheumatoid arthritis (RA) is a chronic autoimmune disease associated with significant
comorbidities, including cardiovascular and respiratory complications, leading to increased hospitaliza-
tion rates in intensive care units {ICUs) and cardiac intensive care units (CICUs). This study examines
factors related to ICU/CICU admissions among Polish patients with RA from 2011 to 2021.

oBJecTiVES  We aimed to analyze trends in ICU/CICU admissions, identify key factors influencing out-
comes, and assess the impact of comorbidities on RA patient ICU/CICU mortality in critical care settings.
PATIENTS AND METHODS  This retrospective population-based study utilized data from the Polish national
hospital morbidity registry. Inclusion criteria comprised ICU/CICU admission and an International Clas-
sification of Diseases. Tenth Revision code for RA. A total of 3066 hospitalization records were analyzed,
focusing on demographics, length of stay, pnimary diagnosis, and ICU/CICU mortality rates. A logistic
regression was used to evaluate the predictors of ICU/CICU mortality.

ResULTS  The study revealed a rising trend in ICU/CICU admissions, with a significant increase in 2021,
potentially due to the COVID-19 pandemic. The overall ICU/CICU mortality rate was 39.1%, with the high-
est values observed in patients with gastrointestinal {58.5%) and endocrine / metabolic diseases (61.5%).
Urgent admissions and older age were strong predictors of ICU/CICU mortality (P <0.001). while sex
was not a significant factor.

concrusions  Our findings emphasize the need for early intervention and comprehensive management
strategies to mitigate severe RA complications. Future research should explore long-term outcomes and
the impact of RA treatments on ICU/CICU care.

INTRODUCTION Rheumatoid arthritis (RA) is
a chronic systemic connective tissue disease of
immunological origin, characterized by nonspe-
cific symmetrical inflammation of the joints,
the occurrence of extra-articular changes, and
systemic complications, leading to disability,
handicap, and premature death. RA affacts ap-
proximately 0.5%-1% of the global population,
with the highest incidence around the age of

80 years.'? Without treatment, RA patients ex-
perience numerous exacerbations leading to dis-
ability and poor health outcomes. Early treatment
can improve performance and reduce disease ac-
tivity, but mortality remains similar for both ear-
ly and late treatment.?

The patients with RA often develop other
chronic conditions that significantly affect their
health. Cardiovascular diseases are the most
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WHAT'S NEW?

This study uncovers significant trends in hospitalization of patients with
rheumatoid arthritis (RA) in Polish intensive care units (ICUs) and cardiac
intensive care units (CICUs) from 2011 to 2021, highlighting an increase
in admissions and ICU/CICU mortality, particularly in 2021, likely linked to
the COVID-19 pandemic. A key finding is a high ICU/CICU mortality rate of
39.1%, especially among older patients and those admitted urgently. This
research emphasizes a critical need for early intervention and comprehensive
management strategies to improve outcomes for RA patients in critical care,
offering new insights into the burden of severe RA complications and their
management in clinical practice.

common cause of death in this population. One
of the most critical complications of RA is cor-
onary artery disease.*® RA patients have twice
the risk of heart attack and up to by 50% higher
risk of cardiovascular mortality than the gener-
al population.® The prevalence of type 2 diabetes
is also increased in patients with RA. Glucocorti-
coids, used to suppress inflammation in RA, ad-
versely affect glycemic control, and diabetes fur-
ther exacerbates cardiovascular risk.”

Respiratory diseases are the second lead-
ing cause of death in RA patients, occurring in
30%-40% of cases. RA can affect the lung in-
terstitium, airways, pleura, and less frequently
the pulmonary vessels.® Conditions such as pleu-
ritis, bronchiolitis, and interstitial lung disease
(ILD) are also associated with RA. Reports indi-
cate that ILD develops in 5%-16% of RA patients,
and its occurrence is associated with shorter sur-
vival 84 Moreover, venous thromboembolic dis-
ease is more prevalent in RA patients, espedal-
Iy during therapy with tumor necrosis factor in-
hibitors and Janus kinase inhibitors."

Chronic anemia and Felty syndrome are com-
mon complications in patients with seropositive
RA." Secondary Sjogren syndrome, present in
about 10% of RA patients, further complicates
the disease. Rheurnatoid vasculitis, though rare,
can have severe consequences, resembling poly-
arteritis nodosa."" Furthermore, the patients
with RA have a higher likelihood of developing
diseases such as Hodgkin and non-Hodgkin lym-
phoma than the general population.”

Premature death is a common outcome of RA
complications and their treatment. Serious in-
fections, exacerbated by disease-modifying an-
tirheumatic drugs (DMARDs) and immune sys-
tem dysfunction, pose significant risks." Osteo-
penia and osteoporosis, resulting from the dis-
ease and drug therapies, increase the risk of frac-
tures, particularly in postmenopausal women and
older adults.'® RA also affects the gastrointestinal
system and kidneys, mainly through drug ther-
apies.® Depression, a frequent complication, af-
fects patients with long-term active disease and
significant physical dysfunction.'®

RA is one of the most prevalent rheumatolog-
ical conditions necessitating admission to inten-
sive care units (ICUs)."" The patients with RA
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have a significantly elevated risk of ICU admis-
sion, as compared with the general population,
with over 1% of RA individuals experiencing criti-
cal illness annually, and a cumulative 10-year risk
approaching 8%.2° This increased riskis often at-
tributed to the disease exacerbation or adverse ef-
fects of immunosuppressive therapy."’.! The car-
diovascular and respiratory systems are the most
frequently affacted.'®*

Mortality in this patient population is asso-
ciated with several factors, including the sever-
ity of illness measured by the Acute Physiolo-
gy and Chronic Health Evaluation (APACHE) 11
score, the updated Charlson Comorbidity Index,
the Sequential Organ Failure Assessment (SOFA)
score, the need for vasopressor support, advanced
age, prolonged prothrombin time /international
normalized ratio, cytopenia, and extended hos-
p“-al s(ays.".l'.ﬂ

Hospitalization in an ICU or a cardiac intensive
care unit (CICU) indicates a severe exacerbation
of the illness, often requiring advanced medical
interventions and constant monitoring. Under-
standing the factors related to ICU or CICU ad-
missions among RA patients is crucial for improv-
ing clinical outcomes, optimizing resource alloca-
tion, and developing preventive strategies to re-
duce the burden of severe complications.

The aim of this study was to characterize selact-
ed factors related to ICU/CICU hospitalizations
of Polish patients diagnosed with RA over a long-
-term perspective, covering the years 2011-2021.
This study sought to identify the patterns and
trends in hospital admissions, evaluate the im-
pact of comorbidities, and explore the outcomes
of RA patients requiring intensive care. By gaining
insights into these aspects, the research aimed to
contribute to better management strategies and
enhanced care for the individuals suffering from
this debilitating condition.

PATIENTS AND METHODS This retrospective
study utilized anonymized data derived from
the Polish national hospital morbidity registry.
The research was conducted in collaboration with
the Department of Social Medicine and Public
Health of Medical University of Warsaw, and in-
stitutions such as the National Institute of Pub-
lic Health NIH - National Research Institute and
the National Institute of Geriatrics, Rheurnatolo-
gy, and Rehabilitation. The study was approved by
the ethics committee of the National Institute of
Geriatrics, Rheumatology, and Rehabilitation in
Warsaw (KBT-4/4/2024). The ethics committee
did not require an informed consent from the pa-
tients analyzed in this retrospective study and ap-
proved publication of its results. Each study pro-
cedure complied with the Declaration of Helsin-
ki or similar standard of ethics.

High completeness of the hospital morbidi-
ty data is due to the legal obligation imposed on
inpatient health care units to periodically report
hospitalization data to the National Institute of
Public Health — National Institute of Hygiene.
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Intensive care unit (ICU)/cardiac intensive care unit (CICU) admissions and

deaths of patients with rheumatoid arthritis from 2011 to 2021

The information is reported by the hospitals using
the General Hospital Statistical Card Mz/Szp-11,
covering all hospitalizations within the analyzed
period. The accuracy and reliability of the data re-
sult from the efficiency and precision of report-
ing by individual entities. The study population,
encompassing nearly 100% of hospitalizations
in Poland, ensures the accuracy and reliability of
the utilized data.

The study inclusion criteria comprised an ICU
or CICU stay code in the hospitalization record
and an International Classification of Diseases,
Tenth Revision (ICD-10) code for RA (M05, M0OS.x,
or M06, M06.x) in the reported hospital mor-
bidity data.

Both criteria had to be met simultaneously for
patient inclusion in the study. There were no ex-
clusion criteria.

The study involved 3066 hospitalization re-
cords. Of these, 2815 hospitalizations (91.8% of
all records) were in the ICUs, and 251 (8.2%) in
the CICUs. The majority of hospitalizations con-
cerned women (n = 2270; 74%). Women account-
ed for 74.3% of the ICU and 71.3% of the CICU
hospitalizations. The age of patients ranged from
19 to 96 years (mean [SD], 65.2 [11.5] years; me-
dian, 66 [range, 19-96] years).

Statistical analysis Descriptive statistics were
computed for the patient population. Frequen-
cies were calculated for categorical variables, while
means (SD) were computed for continuous vari-
ables. Trend lines for ICU/CICU admissions and
patient deaths per year were plotted to exam-
ine temporal trends. Cross-tabulation analyses
were performed to investigate the distribution
of primary diagnosis groups based on ICD-10
codes, including their length of stay (LOS) and
ICU/CICU mortality rates. The term “ICU/CICU

mortality” used throughout the study refers to
deathsrecorded during the stay in the ICU/CICU.

A cross-tabulation table was also created to dis-
play the primary wards to which the patients were
admitted, including the frequency of emergen-
cy admissions.

A logistic regression model was used to iden-
tify the predictors of patient mortality during
ICU/CICU stay. The dependent variable was
ICU/CICU mortality (0 = survived, 1 = died), and
the predictors included sex, age, and hospital ad-
mission mode. The predictors were introduced
into the model in blocks to assess the incremen-
tal value of each block of predictors. The logis-
tic regression results provided odds ratios with
95% ClIs for each predictor. The model’s fit was
avaluated using Nagelkerke pseudo R” The sig-
nificance level was set at a P value below 0.05.

All analyses and figures were prepared using
R (version 4.3.3; R Core Team, Vienna, Austria)
with the ggplot2, MASS, broom, and rcompanion
packages.

RESULTS The analysis demonstrated that 1198
patients out of the studied population (39.1%)
died during their stay in the ICU/CICU. FisugE 1
shows the trend lines for the number of ICU/CICU
admissions and the number of deaths per year.

The chart indicates an increase in the ICU/CICU
admissions and deaths in 2021, possibly related
to the COVID-19 pandemic.

In the next section, the factors related to
the hospital admission were analyzed. As many
as 1885 patients (63.9% of the study population)
were urgently admitted to the hospital The LOS
ranged from 0 to 248 days (median [interquar-
tile range {IQR}], 14 [7-23.75] days).

Mortality rates among the ICU patients were
compared with those in the CICU, with the val-
ue of 42% in the former and 6.4% in the lat-
ter. The x? test showed a notable relationship
between the type of ICU and the occurrence of
death (X = 123; P <0.001; ¢ = 0.2).

TABLE 1 presents the frequency of disease groups
based on ICD-10 codes for the primary diagnosis
upon admission to the first ward. It shows that
the largest group consisted of patients with dis-
eases of the circulatory system (22% of the study
population), musculoskeletal system and connec-
tive tissue (19.5% of the study population), and
respiratory system (16.2% of the study popula-
tion). Conversely, out of specific system diseases,
the notably high ICU/CICU mortality rates were
observed in patients with gastrointestinal (58.5%
ICU/CICU mortality), endocrine, nutritional, and
metabolic diseases (61.5% ICU/CICU mortality).
The longest median (IQR) LOS was associated
with the diseases of the skin and subcutaneous
tissue (26 [19-39] days), while the shortest with
pregnancy, childbirth, and puerperium (8 [5-14.5]
days), where none of the 23 patients died. This
lower ICU/CICU mortality rate and shorter LOS in
the pregnancy, childbirth, and puerperium group
could be attributed to the generally healthier and
younger population and the nature of the hospital
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TABLE 1

Frequency of the International Classification of Diseases, Tenth Revision codes for the primary diagnosis in

the studied population of rheumatoid arthwitis patients admitted to the intensive care unit/cardiac intensive care unit

Dissase group (ICD-10 code) LOS, median ICU/CICU
{10R) mortality
rate, %
Diseases of the circulatory system (I00-99) 674 (22) 10 (5-21) 349
Diseases of the musculosksletal system and connective tissue 599 (19.5) 15 (10-22) 19
(MDO-M99)
Diseases of the respiratory system (J00—J99) 498 (16.2) 15 (7-28) 476
Diseases of the digestive systam (K00-X95) 234 (1.6) 15 (7-28) 585
Symptoms, signs, and abnormal clinical and laboratory findings, 160 (5.2) 12 (4-26.5) 525
not alsewhere classified (R00-R99)
Certain infectious and parasitic diseases (AD0-B99) 143 (4.7) 14 (5-27) 513
Neoplasms (CO0-D49) 226 (1.4) 12 (6-20) 34
Codes for special purposes (U00-U85) 136 (4.4) 15 (9.75-24) ni
Diseases of the genitourinary system (NOO-N99) 96 (3.1) 125(5-252) 51
Disaases of the bicod and blood-forming organs and certain 87(238) 12(5.5-205) 46
disorders involving the immune mechanism {D50-D89)
Injury. poisoning, and certain other consequences of external 140 (4.5) 15 (11.2-21) 211
causes (S00-T88)
Diseases of the nervous system (G00-G39) 44(14) 16 (3-31.5) 386
Factors influencing health status and contact with health services 39 (1.3) 13 (9-21.5) 154
(Z00-299)
Endocrine, nutritional, and metabolic diseases (E00-E89) 26 (0.8) 10 (6-18.8) 615
Diseases of the skin and subcutaneous tissue (LO0-199) 25(08) 26 (19-39) 56
Pregnancy, childbirth, and puerperium (000-09A) 23(0.8) 8 (5-145) 0
Congenital maiformations, deformations, and chromosomal 2(0.1) 115 50
abnormalities (Q00-099)
Mental, behavioral and neurodevelopmental disorders (FO1-F99)  1(0.05) 16.4+ 0

a Due to a low number of individuals, calculating quartiles was impossibie
Abbreviations: CICU, cardiac intensive care unit; ICD-10, Intemational Classification of Diseases, Tenth Revision;

ICU, intensive care unit; LOS, length of stay

TABLEZ Primary ward of admission for patients included in the study

Total admissions

Emergency admissions

Percent of the study population NN, %
Department of trauma and orthopedic surgery 563 18.4 12 128
Intensive care unit 553 18 447 80.8
Intarnal madicine ward 330 10.8 298 903
Hospital amergency ward 290 95 284 979
General surgery department 22 12 173 783
Cardiac intansive care unit 179 5.8 141 788

admission related to childbirth rather than acute
or severe illness.

TaBLE 2 lists the primary wards to which the pa-
tients were admitted. The wards not shown in
the table had individual frequencies below 5%.
In the analyzed population of patients with RA,
the most common initial admission was to a de-
partment of trauma and orthopedic surgery,
which accounted for 18.4% of all patients, primar-
ily for elective procedures. Other common initial
departments included ICU (18%), internal medi-
cine (10.8%), hospital emergency (9.5%), general
surgery (7.2%), and CICU (5.8%). In these cases,
the admissions were predominantly emergencies.

POLISH ARCHIVES OF INTERNAL MEDICINE

rigune 2 shows the percentage of deaths among
patients admitted to a hospital on an urgent vs
elective basis. The data indicate a significantly
higher ICU/CICU mortality rate among the pa-
tients admitted urgently, as compared with those
admitted electively. Specifically, the urgent admis-
sions accounted for a ICU/CICU mortality rate
of 52.8%, whereas the elective admissions had
a substantially lower ICU/CICU mortality rate of
16.1%. This disparity can be attributed to a criti-
cal nature of conditions requiring the urgent ad-
mission, where patients often present with se-
vere, life-threatening complications necessitat-
ing immediate medical intervention. In contrast,
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TABLE3 Resuits of the logistic regression analysis predicting intensive care
unit/cardiac intensive care unit mortality

Independent Estimate

SE Odds ratio {95% Cl)

variable

Intarcept -3313 0297 11137 <0.001 -

Sax (0 —msn; 0.048 0092 0521 06 1.049 (0.875-1.259)
1 —women)

Age 0.024 0003 6567 <0001 1.025(1.018-1.033)
Admissiontyps  1.701 009 17721 <0001 5483 (4543-6.619)
(0 — nonurgent;

1 —urgent}

Nagelkerks R? = 0.195

alective admissions typically involve preplanned
procedures for managing chronic conditions or
routine surgeries, allowing for better preparation
and stabilization of the patient’s health status pri-
or to admission. The literature points out that sur-
gical patients generally have better ICU progno-
ses than nonsurgical ones, who may present with
complex, multisystem conditions requiring inten-
sive, multifaceted management.?® Our findings
highlight the importance of timely and effective
acute care management for reducing ICU/CICU
mortality rates in emergency situations.

In the logistic regression analysis, the depen-
dent variable was death. The predictors included
sex, age, and hospital admission mode. The re-
sults are presented in TABLE 3.

The data included in 7a8Le 3 indicate that sex
was not a predictor of ICU/CICU mortality in
the studied population (P = 0.6). However, the re-
sults suggest that the older the patient is dur-
ing their ICU/CICU stay, the higher the risk of
death (P <0.001). There is also a higher risk of
death among patients admitted to the hospital
on an urgent basis (P <0.001).

DISCUSSION  This study provides a comprehen-
sive analysis of hospitalizations of patients with
RA in Polish ICUs and CICUs over a decade of

2011-2021. The findings highlight significant
trends and outcomes that are crudial for under-
standing the burden of severe RA complications

and improving patient management strategies.

Trends in intensive care unit/cardiac intensive care
unit admissions  The study demonstrated an up-
ward trend in ICU/CICU admissions and associ-
ated ICU/CICU mortality over the observed pe-
riod, particularly in 2021, which could be attrib-
uted to the COVID-19 pandemic. The pandem-
ic likely exacerbated existing health issues in RA
patients, who are already at an increased risk for
severe infections and complications due to their
immunocompromised status and the use of im-
munosuppressive therapies. Of the analyzed pa-
tients, 165 were diagnosed with COVID-19 dur-
ing their hospital stay batween 2020 and 2021,
and 125 individuals died.

Intensive care unit/cardiac intensive care unit mortali-
ty and comorbidities The ICU/CICU mortality rate
among RA patients was notably high at 39.1%.
This finding underscores the severe nature of RA
and its associated complications. Cardiovascu-
lar and respiratory diseases were the most com-
mon primary diagnoses upon admission, consis-
tent with existing literature that highlightsthese
conditions as leading causes of ICU/CICU mor-
tality in RA patients.'’" Interestingly, the high-
ast mortality rates were observed in the patients
with gastrointestinal and endocrine, nutritional,
and metabolic diseases, which points to the com-
plexity and severity of comorbid conditions in this
population. Patients with RA are particularly sus-
ceptible to infections, as evidenced by the fact that
sepsis was identified in 351 of ICU/CICU hospi-
talized individuals.

Admission patterns and outcomes A significant
proportion of RA patients (63.9%) was admit-
ted urgently, and they had higher ICU/CICU mor-
tality rates than those admitted elactively. This
finding is critical, as it emphasizes the urgent
need for timely and effective acute care manage-
ment. The logistic regression analysis confirmed
that urgent admissions and older age were sig-
nificant predictors of ICU/CICU mortality. This
aligns with previous studies suggesting that ad-
vanced age and the acute nature of hospital ad-
missions are key factors influencing outcomes in
critically ill RA patients.*#01

Sex disparities While the majority of hospital-
izations concerned women, reflecting the higher
prevalence of RA among them, sex did not signif-
icantly predict ICU/CICU mortality. This finding
suggests that while RA more often affects wom-
en, the severity of outcomes in ICU/CICU set-
tings is influenced more by age and the urgency
of admission rather than sex.

Length of stay and disease groups The length of
hospital stay varied significantly, with the longest
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average stay associated with diseases of the skin
and subcutaneous tissue and the shortest with
pregnancy, childbirth, and puerperium. This vari-
ation reflects the different nature and severity of
the conditions leading to the ICU/CICU admis-
sions. The notably lower ICU/CICU mortality and
shorter hospitalizations in the pregnancy-related
group highlight the generally healthier status of
these patients, as compared with those admitted
for acute or severe RA complications.

Implications for clinical practice The findings of
this study have several implications for clinical
practice, as described below.

Early intervention and monitering  Given the high
ICU/CICU mortality associated with urgent ad-
missions, there is a need for proactive monitor-
ing and early intervention strategies for RA pa-
tients, particularly those with known cardiovascu-
lar or respiratory comorbidities. Studies indicate
that prompt detection and management of crit-
ical conditions, such as fiuid overload, may help
reduce mortality in acutely ill patients.? Nonin-
vasive monitoring techniques, including chest
X-rays enhanced with deep-learning models, could
be instrumental in identifying early signs of pa-
tient deterioration and facilitating timely inter-
ventions, especially when invasive approaches
are not feasible.

Comprehensive management plans Health care
providers should develop comprehensive man-
agement plans that address both RA and its as-
sociated comorbidities to mitigate the risk of
severe complications requiring ICU/CICU ad-
missions. For end-of-life patients, maintaining
an appropriate balance between essential inter-
ventions and nonbeneficial treatments is para-
mount. A focus on patient-centered care and
minimizing unnecessary interventions can of-
fer greater benefit, particularly through pallia-
tive and supportive methods.?* This approach
aligns with guidelines that advocate for respect-
ful, dignified care plans and a balanced applica-
tion of intensive treatments.

Resource allocation Understanding the factors
leading to ICU/CICU admissions can help opti-
mize resource allocation and improve the pre-
paredness of health care facilities to manage se-
vare RA cases effectively. Furthermore, circum-
stances such as the recent, rapidly progressive
streptococcal toxic shock syndrome epidemic in
Krakéw underscore the importance of response
capability for diverse emerging threats.?

The above implications are confirmed by a large
European study examining ICU mortality in pa-
tients over 80 years old,?” which found that de-
layed access to critical care, particularly in coun-
tries with lower health care expenditures, can ex-
acerbate severity of the illness and boost mortali-
ty rates. This suggests that organizational factors
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and early access to ICU care for urgent RA admis-
sions play a critical role in outcomes.

Limitations and future research While this study
provides valuable insights, it has several limita-
tions. Its retrospective design and reliance on hos-
pital records may introduce bias due to inaccura-
cies in coding and reporting. Another limitation
is a lack of data on the illness severity on admis-
sion, such as APACHE or SOFA scores, which re-
stricts the ability to assess the impact of patient
condition on outcomes. Similarly, the absence of
information on baseline RA treatment (eg, con-
ventional, targeted, and biological DMARDs) and
ICU interventions (eg, mechanical ventilation,
continuous renal replacement therapy, vasopres-
sors) limits the understanding of how organ sup-
port may have influenced mortality. Furthermore,
the study did not explore the impact of specific
RA treatments on ICU/CICU outcomes, which
could be an area for future research.

While urgent admissions and older age are
well-established predictors of mortality in most
ICU populations, our study highlights that pa-
tients with RA present additional complexities
due to the burden of specific comorbidities, such
as cardiovascular and respiratory diseases. These
factors compound the already increased risk,
making early intervention and comprehensive
management strategies particularly important
for this vulnerable group. No data on patient
frailty on admission were available, despite frail-
ty being a known predictor of mortality in crit-
ically ill patients, particularly among the elder-
ly. This further constrains the analysis of base-
line risk factors.

The analyzed data indicate that a notable por-
tion of nonemergent admissions took place at the
orthopedics and traumatology departments, rais-
ing the possibility that the ward of admission,
rather than the urgency status alone, may play
arole in influencing the prognosis. The fact that
an admission was not classified as urgent does
not necessarily mean it was elective. A substan-
tial portion of such cases inchuded, for example,
transfers from other hospitals or compulsory
admissions. These facts may represent a signifi-
cant limitation of the above analysis and should
be considered by the reader.

Future studies should aim to address these gaps
by incorporating severity scores, treatment data,
frailty assessments, and cause-specific mortality
to provide a more comprehensive analysis. Fur-
ther investigations could also examine the long-
-term outcomes of RA patients post-ICU/CICU
discharge to provide a better understanding of
their recovery and quality of life.

Conclusions  This study highlights the signifi-
cant burden of hospitalizations among patients

with RA in Polish ICUs/CICUs from 2011 to 2021.
The rising trend in the ICU/CICU admissions and
associated mortality, particularly visible in 2021,
underscores the heightened vulnerability of RA



patients to severe complications, exacerbated by
the COVID-19 pandemic.

Key findings indicate a high overall ICU/CICU
mortality rate of 39.1% among the RA patients in
critical care, with cardiovascular and respiratory
diseases being the most common primary diag-
noses. The study also found that urgent admis-
sions and older age were significant predictors
of ICU/CICU mortality, emphasizing the need
for timely and effective acute care management.

Sex did not significantly predict ICU/CICU
mortality, despite the higher prevalence of hospi-
talizations among women. The length of hospital
stay varied significantly across diffarent disease
groups, reflecting the diverse nature of the con-
ditions leading to ICU/CICU admissions.

The findings underscore the need for proactive
monitoring, early intervention, and comprehen-
sive management plans that address both RA and
its comorbidities to reduce severe complications
and improve patient outcomes. Future research
should focus on the long-term recovery and qual-
ity of life of RA patients post-ICU/CICU discharge
and the impact of specific RA treatments on crit-
ical care outcomes.
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Abstract: Background/Objectives: Sjogren’s disease (SjD) is a chronic autoimmune disease
primarily affecting exocrine glands, often leading to systemic complications and comor-
bidities. While SjD is known to impact quality of life, research on hospitalization trends,
demographic characteristics, and factors influencing hospital stay duration remains limited.
This study aims to analyze hospitalizations due to §jD in Poland between 2012 and 2023,
identifying key trends, risk factors, and healthcare implications. Methods: A retrospec-
tive analysis was conducted using data from the National General Hospital Morbidity
Study, covering 13,999 first-time hospitalizations with an §jD diagnosis (ICD-10: M35.0).
Descriptive statistics were applied to evaluate patient demographics, hospitalization trends,
and comorbidities. The Mann-Whitney U test and chi-square test were used to compare
groups, while a linear regression model identified predictors of hospital stay duration.
Results: Women accounted for 90.3% of hospitalizations, with a median age of 57 years,
compared to 53 years for men. The hospitalization rate fluctuated over time, with a decline
in 2020, possibly due to the COVID-19 pandemic, followed by an increase in 2021-2023. The
most common comorbidities included musculoskeletal disorders (17.8%), cardiovascular
diseases (16.6%), and endocrine disorders (13.6%). Women had longer hospital stays than
men (median 5 vs. 4 days, p < 0.001). Older patients and those admitted in emergency
settings had significantly longer hospital stays. The overall mortality rate was low (0.2%),
with a slightly higher but statistically insignificant mortality rate among men. Conclu-
sions: The study highlighted the increasing burden of SjD-related hospitalizations and
the need for improved outpatient management to reduce inpatient admissions. Factors
such as older age, female sex, and emergency admissions were associated with prolonged
hospitalization. Strengthening early diagnostic strategies, optimizing access to specialist
care, and monitoring comorbidities could enhance patient outcomes and reduce hospital
resource utilization.

Keywords: Sjogren’s disease; Sjogren’s syndrome; epidemiology; rheumatology; autoimmune
disease
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1. Introduction

Sjogren’s disease (SjD, formerly referred to as Sjogren’s syndrome or Sjogren syn-
drome) is a chronic autoimmune disease primarily affecting exocrine glands, leading to
sicca symptoms, such as xerophthalmia and xerostomia. However, beyond glandular dys-
function, SjD is a systemic condition with the potential to involve multiple organ systems,
increasing the risk of severe complications, comorbidities, and long-term morbidity.

Although numerous studies have explored the immunological and clinical aspects of
SjD, research focusing on hospitalization patterns, demographic characteristics, and factors
influencing the length of hospital stay remains limited. Given the progressive nature of SjD
and its frequent coexistence with other autoimmune and metabolic diseases, understanding
these factors is crucial for optimizing healthcare strategies and improving patient outcomes.

This study aims to provide a comprehensive analysis of first-time hospitalizations
associated with SjD in Poland between 2012 and 2023. By evaluating hospitalization fre-
quency, patient demographics, comorbidities, and factors affecting the length of hospital
stay, we seek to identify key trends that may inform better disease management, early inter-
vention strategies, and healthcare resource allocation. Our findings can contribute to a more
integrated approach to S§jD care, emphasizing early diagnosis, outpatient management, and
targeted interventions to reduce the burden of hospital admissions.

Sjogren’s disease is classified as either primary (pSjD) or secondary (sSjD), depending
on whether it occurs independently or alongside other systemic autoimmune diseases [1,2].
The term “secondary” is most frequently used to describe SjD associated with rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE), or systemic sclerosis (SS). SjD can
also coexist with other autoimmune conditions like celiac disease, autoimmune hepati-
tis, hypothyroidism, and Grave’s disease [3]. The ratio of pSjD to sSjD varies between
sources: 1/3 in [4] and 2/5 in [5]. Studies indicate that SjD occurs in 19.5% of patients with
rheumatoid arthritis and in 13.96% of patients with systemic lupus erythematosus, with
female-to-male ratios of 14.7:1 and 16.82:1, respectively [6].

Sjogren’s disease primarily affects middle-aged women, with a female-to-male ratio of
9:1[1,6,7]. The disease is most commonly diagnosed in the fifth or sixth decade of life [8].
The estimated prevalence of SjD is approximately 0.5%, with an annual incidence rate
of 4 cases per 1000 individuals [2,9]. According to a meta-analysis by Qin et al. (2015),
the cumulative incidence is 6.92 per 100,000 persons per year, while the prevalence is
60.82 cases per 100,000 inhabitants [8,9]. SjD can also be diagnosed in children, although
this is less common [10].

Mortality analyses have shown that the leading causes of death in SjD patients are
infections, cardiovascular diseases, and solid organ or hematologic malignancies. Although
the overall mortality risk in SjD is not significantly higher than in the general population, it
may be increased in patients with a more severe disease course. Factors contributing to a
higher mortality risk include older age at diagnosis, male sex, parotid gland enlargement,
extraglandular organ involvement, vasculitis, the presence of SS-B antibodies, hypocomple-
mentemia, and cryoglobulinemia [11].

The pathogenesis of SjD is complex, involving genetic, environmental, and immune
dysregulation factors. Genetic predispositions, such as specific HLA (human leukocyte
antigen) alleles and polymorphisms in IEN (interferon) pathways, along with epigenetic
modifications, contribute to disease susceptibility [12]. Environmental factors, like viral
infections (e.g., Epstein-Barr virus), may trigger §jD through molecular mimicry and
apoptosis [13]. Immune dysregulation occurs with epithelial cells actively presenting
antigens and secreting proinflammatory cytokines, while overactivation of the IFN pathway
stimulates B-cells and autoantibody production. T-cells (Th1 and Th17) further amplify
inflammation [14]. The hallmark histological feature is focal lymphocytic sialadenitis (FLS),
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leading to glandular damage and systemic complications, including dry eyes, mouth, and
potential involvement of the lungs, kidneys, and nervous system [15]. Severe cases may
lead to non-Hodgkin lymphoma [16].

Sjogren’s disease manifests through a variety of glandular and systemic symptoms.
The most common signs are dryness of the eyes and mouth, affecting nearly all patients.
This dryness can cause difficulty swallowing (dysphagia), altered taste (dysgeusia), and
discomfort, such as pain and burning sensations. Dryness of the oral mucosa, dental issues
like caries, and enlarged salivary glands, particularly the parotid glands, are also frequently
observed. Ocular symptoms, including dry eyes, photosensitivity, and foreign body sensa-
tions, are common, often exacerbated in dry or windy environments, potentially causing
long-term corneal damage. Other glandular manifestations include dryness of the respira-
tory tract, leading to hoarseness and a dry cough, as well as reduced vaginal secretion and
gastrointestinal dysfunction [16-18]. Systemically, fatigue, sleep disorders, anxiety, and
chronic pain are prevalent in 70-80% of patients. Musculoskeletal symptoms such as joint
pain, muscle pain, and morning stiffness are common, though arthritis is less frequent [19].
Dermatologically, patients may experience dry skin (xerosis), annular erythema, and vas-
culitic lesions [20]. In up to 20% of cases, pulmonary issues such as dry cough, bronchiolitis,
or interstitial lung disease (ILD) are seen, while cardiac involvement is rarer, though it can
include cerebrovascular events and myocardial infarction [21,22]. Neurological involve-
ment may include neuropathy, cognitive dysfunction, and sleep disturbances [23]. Renal
and gastrointestinal complications like chronic nephritis and motility disorders are also
common [24,25]. Furthermore, SjD carries an increased risk of non-Hodgkin lymphoma,
particularly in active disease areas like the salivary glands [1]. In pregnancy, women with
SjD face an elevated risk of miscarriage, preterm birth, and neonatal lupus, with some
babies experiencing congenital heart block [26].

Sjogren’s disease is diagnosed using the 2016 ACR/EULAR (American College of
Rheumatology /European Alliance of Associations for Rheumatology) classification criteria,
which combine elements of previous systems to improve patient selection for clinical trials.
These criteria focus on primary S§jD and require a score of >4 based on objective markers,
such as anti-SSA /Ro (anti-Sjogren’s syndrome-related antigen A) antibody positivity, ocular
staining scores, Schirmer’s test results, and salivary gland function [27].

Autoantibodies, including ANA (antinuclear antibodies), RF (rheumatoid factor),
anti-Ro/SSA, and anti-La/SSB (anti-Sjogren’s syndrome-related antigen B), are key im-
munological markers for SjD, though isolated anti-La/SSB positivity is excluded [27,28].
Labial salivary gland biopsy remains crucial, especially in seronegative patients, as it
confirms lymphocytic infiltration and assesses lymphoma risk [15,29]. Other diagnostic
tests include Schirmer’s test for tear production, ocular staining to evaluate eye surface
damage, and sialometry to measure unstimulated saliva flow [27]. S§jD diagnosis requires
comprehensive clinical evaluation to rule out other conditions. Classification criteria help
guide diagnosis but should be used alongside clinical judgment.

To assess disease severity, EULAR developed two indices: ESSPRI (EULAR Sjogren’s
Syndrome Patient Reported Index) and ESSDAI (EULAR Sjogren’s Syndrome Disease
Activity Index). A newer version, CinESSDAI, omits immunological parameters to better
assess clinical manifestations. These tools help monitor disease progression and evaluate
treatment effectiveness [30,31].

The treatment of Sjogren’s disease requires an interdisciplinary approach, encompass-
ing both symptomatic therapy for sicca symptoms and immunosuppressive treatment in
cases of organ involvement. Due to the lack of a curative method, treatment focuses on
symptom relief and improving patients’ quality of life, necessitating collaboration among
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various specialists, including general practitioners, immunologists, rheumatologists, oph-
thalmologists, otolaryngologists, and dentists.

For the management of dry mouth (xerostomia), fluoride, artificial saliva, and saliva-
stimulating medications, such as pilocarpine and cevimeline, are used. Patients are advised
to avoid factors that exacerbate dryness, such as xerogenic medications, caffeine, alco-
hol, and smoking. For dry eyes (xerophthalmia), tear substitutes, eye drops, ointments,
and, in more severe cases, cyclosporine are employed. In some instances, procedures
such as punctal occlusion or corneal transplantation may be necessary. The treatment of
dry skin (xeroderma) and nasal dryness involves the use of emollients and moisturizing
agents [32,33].

Systemic symptoms, such as fatigue and arthritis, are managed with anti-inflammatory
medications, including hydroxychloroquine, methotrexate, azathioprine, and mycopheno-
late. In more advanced cases, when symptoms are refractory to conventional treatment,
immunosuppressive drugs such as rituximab, cyclophosphamide, or belimumab are used.
Fatigue management may also involve regular physical exercise [32,33].

The use of immunosuppressive drugs in the treatment of Sjogren’s disease, par-
ticularly in cases with systemic involvement, carries a risk of infectious complications,
including opportunistic infections and viral reactivations [34]. Prolonged therapy may
also lead to hematologic abnormalities, organ toxicity, metabolic disturbances, and bone
loss. Regular monitoring and careful risk assessment are essential to minimize these
complications [35-38].

2. Materials and Methods
2.1. Data Sources

This retrospective study aimed to characterize selected factors related to the hospi-
talization of patients with a first-time diagnosis of Sjogren’s syndrome over the years
2012-2023. The study was based on anonymized hospital morbidity data obtained from the
National General Hospital Morbidity Study, conducted by the National Institute of Public
Health NIH—National Research Institute.

The dataset included anonymized patient records. The data were systematically
reported by hospitals using the General Hospital Statistical Card (Mz/Szp-11), ensuring
high completeness and accuracy due to the legal obligation for inpatient healthcare facilities
to report hospitalizations.

2.2. Study Population

The study population consisted of all hospitalizations in Poland between 1 January
2012 and 31 December 2023, during which the ICD-10 code M35.0 (Sjogren’s disease)
appeared for the first time. The inclusion criteria for this analysis were:

1. The presence of ICD-10 code M35.0 as either the principal or additional diagnosis.
2. Hospital admission recorded within the study period (2012-2023).
3.  The ICD-10 code M35.0 appearing for the first time during the hospitalization.

Hospitalizations that did not meet these criteria were excluded from the study. Based
on these criteria, and with the caveat of potential coding inaccuracies, the study can
be considered to include all initial hospitalizations of patients with a newly diagnosed
Sjogren’s disease. The final dataset comprised 13,999 hospitalization records, with a female
predominance (12,642 cases; 90.3%) and a smaller proportion of male patients (1357 cases;
9.7%). This study covered nearly 100% of hospitalizations for SjD in Poland, ensuring a
robust and representative sample for epidemiological assessment.
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2.3. Statistical Methodology

The statistical analysis comprised descriptive statistics, including frequency distri-
butions, as well as the calculation of mean and median for quantitative variables. The
Mann-Whitney U test and the chi-square test were applied. A significance threshold of
p < 0.05 was established, and given the large sample size, effect size measures were also
reported. Additionally, a linear regression model was employed to analyze the data. Predic-
tor multicollinearity was evaluated using the variance inflation factor (VIF). Variables were
introduced into the model in sequential blocks to assess changes in the R-squared value
with each added predictor. All statistical analyses were performed using the R software
package (version 4.3.3).

2.4. Use of GenAl in Writing

During the preparation of this work, the authors used ChatGPT (Model GPT-40) for
language correction. After using these tools/services, the authors reviewed and edited the
content as needed and therefore take full responsibility for the content of the publication.

3. Results
3.1. General Findings

A total of 13,999 hospitalizations related to Sjogren’s disease were analyzed. The
majority of hospitalized patients were women (90.3%; n = 12,642), while men accounted for
9.7% (n = 1357). The age of patients ranged from 1 to 95 years, with a median age of 56 years
(IQR = 22). The data suggest that Sjogren’s disease is primarily diagnosed in middle-aged
and older adults, with a peak prevalence observed in patients aged 50-60 years.

3.2. Trends in Hospitalization

Between 2012 and 2023, the hospitalization rate for patients with Sjogren’s disease
showed significant fluctuations. Figure 1 presents the number of hospitalizations in the
respective years covered by the analysis. From 2012 to 2014, hospitalizations declined,
reaching their lowest point in 2014, likely due to improved disease management, changes
in hospitalization criteria, or healthcare system adjustments. However, from 2015 on-
ward, hospitalizations increased, possibly reflecting a higher diagnostic rate or changes in
treatment and admission practices.

A period of relative stability between 2016 and 2019 suggests the healthcare system
adapted to these trends. In 2020, a sharp decline occurred, likely due to the COVID-19
pandemic limiting hospital access for non-COVID cases. From 2021, a steady increase in
hospitalizations was observed, potentially due to delayed admissions from the pandemic
and the return to normal hospital operations. By 2023, hospitalizations reached their highest
level in the analyzed period, possibly indicating a growing need for hospital treatment in
Sjogren’s disease or increased diagnostic awareness among physicians.

3.3. Demographic Characteristics

The patients’ ages ranged from 1 to 95 years, with a median age of 56 years (IQR: 22).
Females had a slightly higher median age (57 years) compared to males (53 years), and
this difference was statistically significant (p < 0.001). The mean age for all participants
was 54.2 years, with females having a similar mean age (54.8 years) and males being
significantly younger (48.8 years). These findings align with the well-documented higher
prevalence of Sjogren’s disease among middle-aged and older women. Figure 2 shows the
age distribution of the patients.
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Figure 1. Number of hospitalizations by year.
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Figure 2. Age distribution of the patients.

There were significantly more rural inhabitants than urban dwellers (N = 4439, 31.7%
vs. N = 9507, 67.9%; p < 0.001; 53 missing data points regarding the size of the place
of residence were recorded). The distribution of residence also differed between gen-
ders, with a slightly higher proportion of men living in urban areas (36.0%) compared
to women (31.3%) (p < 0.001). This suggests a potential disparity in healthcare access or
disease recognition between urban and rural populations. Table 1 provides an overview of
demographic characteristics.
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Table 1. Demographic and clinical data for the comparison of male and female groups.
Variable All Participants Females Males p Effect Size
Age <0.001° 0.150 €
Min-Max 1-95 1-95 2-90
Me (IQR) 56 (22) 57 (21) 53 (28)
M (SD) 54.2 (15.9) 54.8 (15.3) 48.8 (19.8)
Place of residence <0.001° 0.0314
City N (%) 4439 (31.8%) 3951 (31.3%) 488 (36.0%)
Village N (%) 9507 (68.2%) 8659 (68.5%) 858 (63.4%)
Lengths of a ¢
stay (LOS) <0.001 0.097
Min-Max 0-373 0-373 0-53
Me (IQR) 5(6) 5(6) 4 (6)
M (SD) 6.40 (6.85) 6.48 (6.97) 5.71 (5.55)
Number of deaths 0411° 0.007 ¢
N (%) 28 (0.2%) 24 (0.1%) 4 (0.3%)

2 Mann-Whitney U test; b chi-square test; © Glass’s rank correlation coefficient; d Cramér’s V coefficient.

3.4. Length of Hospital Stay and Mortality

The length of stay varied widely, ranging from 0 to 373 days, with a median of 5 days
for all participants. Males had a shorter median hospital stay (4 days) compared to females
(5 days), and this difference was statistically significant (p < 0.001). The mean hospital stay
was also slightly longer for females (6.48 days) than for males (5.71 days), suggesting that
women with Sjogren’s disease might require more extended inpatient care.

The overall mortality rate among hospitalized patients was very low (0.2%, with
28 recorded deaths). Mortality was slightly higher in males (0.3%) compared to females
(0.1%), but the difference was not statistically significant (p = 0.411). This indicates that
while Sjogren’s disease itself is not directly associated with high mortality, comorbidities
and complications might contribute to rare cases of fatal outcomes.

3.5. Admission Type and Hospital Departments

The majority of hospitalizations were planned admissions (80.7%; n = 11,294; among
females: 80.7%; n = 10,203; among males: 80.4%; n = 1901), while emergency admissions
constituted 19.2% (n = 2686) (p < 0.001). Most patients were admitted to the department
of rheumatology (69.7%), followed by the department of internal medicine (7.9%). This
distribution suggests that SS patients are primarily managed in specialized hospital units
rather than general medical wards.

3.6. Comorbid Conditions

A total of 9837 patients (70.3%; among females: 70.1%; n = 8856; among males: 72.4%;
n = 981) had the ICD-10 code M35.0 as their primary diagnosis, while the remaining patients
had M35.0 as a comorbid condition. Table 2 outlines the most common comorbidities among
hospitalized patients. The most prevalent coexisting conditions are listed below.

e Diseases of the musculoskeletal system and connective tissue (M00-M99) were the
most frequent comorbid conditions, affecting 17.8% of hospitalizations. This aligns
with the known autoimmune nature of Sjogren’s disease, which frequently coex-
ists with other rheumatologic conditions. When stratified by sex, musculoskeletal
and connective tissue diseases were similarly common in both females (17.9%) and
males (16.9%).
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e  Diseases of the circulatory system (100-199) were the second most common comorbidity
with Sjogren’s disease, which has been previously reported in autoimmune diseases.
Circulatory system diseases affected 16.8% of females and 15.3% of males, indicating a
slightly higher cardiovascular burden among women.

e Endocrine, nutritional, and metabolic diseases (EO0-E90) accounted for 13.6% of
hospitalizations, indicating a possible association with metabolic disorders such as
diabetes or thyroid dysfunction, which are known to co-occur with autoimmune
diseases. These conditions were more prevalent among females (14.2%) compared
to males (8.7%). Notably, a significant proportion of patients also had autoimmune
comorbidities, including rheumatoid arthritis and systemic lupus erythematosus,

which may indicate a broader spectrum of systemic autoimmune involvement.

Table 2. The frequencies of comorbid conditions in the analyzed period.

N (Percentage of Hospitalizations)

ICD-10 Code All Participants Females Males
Certain infectious and parasitic diseases A00-B99 141 (1.0%) 115 (0.9%) 26 (1.9%)
Neoplasms C00-D49 353 (2.5%) 311 (2.5%) 42 (3.1%)
Diseases of the blood and blood-forming
organs and certain disorders involving the 422 (3.0%) 391 (3.1%) 31 (2.3%)
immune mechanism ’ ' ’
D50-D89
Endocrine, nutritional, and metabolic diseases EO0-E90 1907 (13.6%) 1789 (14.2%) 118 (8.7%)
Mental and behavioral disorders FOO-F99 105 (0.7%) 99 (0.8%) 6 (0.4%)
Diseases of the nervous system G00-G99 324 (2.3%) 297 (2.4%) 27 (2.0%)
Diseases of the eye and its adnexa, ear, and mastoid process 205 (1.5%) 189 (1.5%) 16 (1.2%)
HO00-H95
Diseases of the circulatory system [00-199 2328 (16.6%) 2120 (16.8%) 208 (15.3%)
Diseases of the respiratory system J00-J99 773 (5.5%) 657 (5.2%) 116 (8.5%)
Diseases of the digestive system K00-K93 770 (5.5%) 686 (5.4%) 84 (6.2%)
Diseases of the skin and subcutaneous tissue LO0-L99 326 (2.3%) 295 (2.3%) 31 (2.3%)
Diseases of the musculoskeletal system and
connective tissue other than
ankylosing spondylitis 2494 (17.8%) 2265 (17.9%) 229 (16.9%)
MO00-M99
without M35
Diseases of the genitourinary system N00-N99 560 (4.0%) 493 (3.9%) 67 (4.9%)
Pregnancy, childbirth, and the puerperium O00-099 65 (0.5%) 65 (0.5%) 0
Symptoms, signs, and abnormal clinical and o o o
laboratory findings, not elsewhere classified R00-R99 s B A s sl
Injury, poisoning, and certain other 57 (0.4%) 49 (3.9%) 8 (0.6%)

consequences of external cause S00-T98

The low proportion of infection-related codes among patients hospitalized for the
first time with a diagnosis of Sjogren’s disease may stem from the absence of immunosup-
pressive treatment at the time of diagnosis, which would otherwise increase susceptibility
to infections.

3.7. Predictors of Length of Stay (LOS)

Table 3 presents the results of the linear regression analysis predicting LOS in the
analyzed group. The results presented in the table indicate that women had a significantly
longer LOS (M = 6.48; Me = 5.00) than men (M = 5.71; Me = 4.00), although the relationship
was not strong. It was also found that the older the patient, the longer the LOS. Rural
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residents had a longer LOS than urban residents (M = 6.70; Me = 6 vs. M = 6.28; Me = 5). An
important predictor of LOS was also the emergency mode of admission (M = 8.57; Me = 8
compared to M = 5.86; Me = 5 for the planned mode of admission).

Table 3. Results of the linear regression analysis predicting LOS.

Model Comparison

Predictor (SBE) B pP R? adj- ARZ »
Intercept (ggg) <0.001
(O—Malgs‘,grid—e;emales) (8:153) 0.02 0.023 0.002
Age (‘f%) 0.17 <0.001 0.03 0.03 <0.001
Sze ("()f_t_l:elﬁ’;gze fﬁfgﬁ;‘;ence i ~005  <0.001 0.03 0003  <0.001
(o_;%%iiﬁf ?ﬂ‘:ﬁj&"emw R 0.17 <0.001 0.06 0.03 <0.001

B—unstandardized coefficient; SE—standard error; 3—standardized coefficient.

4. Discussion

This study analyzed hospitalization data for patients diagnosed with Sjogren’s disease
in Poland between 2012 and 2023, providing a comprehensive overview of hospitaliza-
tion frequency, demographic characteristics, and clinical factors influencing the length of
hospital stay.

The analysis of 13,999 hospitalizations revealed a significant predominance of women
(90.3%), which aligns with the commonly reported female-to-male ratio in §jD (9:1) [1,6,7].
The median age of female patients was 57 years, while for male patients, it was 53 years,
consistent with epidemiological data indicating the most frequent diagnosis occurring
in the fifth or sixth decade of life [8]. However, it is noteworthy that the median age
among hospitalized men was slightly lower, which may suggest either an earlier onset of
symptoms requiring hospitalization or a different disease progression pattern in men.

Demographic differences between rural and urban patients, including longer hospital
stays among rural residents, may indicate disparities in access to medical care, delayed
specialist consultations, or a different disease burden profile in the rural population.

During the study period, fluctuations in the number of hospitalizations were observed:
a decline from 2012 to 2014, followed by an increase starting in 2015, a period of relative
stabilization between 2016 and 2019, and then a sharp drop in 2020, likely related to the
COVID-19 pandemic. There are reports, based on an analysis of 53 articles published
between December 2019 and September 2021, indicating that the COVID-19 pandemic
and the measures adopted significantly affected access to healthcare for patients with non-
COVID-19 conditions. A generalized reduction in the use of health services was observed,
particularly in the early stages of the pandemic. The most frequently identified barriers to
accessing care for non-COVID-19 patients were related to both the healthcare system and
the population. On the system side, the primary issue was a lack of resources, while on the
population side, predisposing factors, such as fear of contagion, stigma, and anticipation of
access difficulties, were common. Enabling factors, including lower socioeconomic status
and increased technological barriers, further limited access. Overall, the pandemic not
only introduced new obstacles but also exacerbated pre-existing inequalities in access to
care [39,40].
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The increases observed after 2021 may indicate a “catch-up” effect in diagnostic and
therapeutic backlogs and a return to the standard hospital admission process. Additionally,
2023 recorded the highest hospitalization rate, which may reflect both improved disease
detection (increased diagnostic vigilance among physicians of various specialties) and a
genuine rise in the demand for hospital treatment due to the development of complications
and comorbidities.

Women remained in the hospital longer than men (median 5 vs. 4 days), which may be
related to differences in disease progression, a higher prevalence of coexisting autoimmune
disorders among female patients [1,2], or differing therapeutic needs. A correlation was
also observed between age and hospitalization duration: older patients required longer
hospital stays, potentially due to more frequent complications, a greater number of co-
morbidities, or the need for more complex diagnostics [11,41,42]. Similarly, emergency
admissions were significantly associated with longer hospital treatment—patients admitted
with acute deterioration, symptom exacerbation, or with complications typically require
comprehensive care and in-depth diagnostics.

According to previous reports, the low mortality rate in the studied group (0.2%)
suggests that Sjogren’s disease itself is not, in most cases, a direct cause of high mortality [11].
However, the slightly higher mortality among men (though statistically insignificant) may
indicate a more severe course of the disease in this group, warranting further research into
immunological mechanisms and hormonal differences.

Additionally, pSjD is a chronic, slowly progressing disease that does not pose a direct
life threat to most patients, as evidenced by a 10-year cumulative survival rate exceeding
90%. Subgroup analyses and sensitivity tests have not demonstrated a significant increase
in mortality among pSjD patients.

The slightly higher mortality among men (though statistically insignificant) may
suggest a more severe course of the disease in this group, requiring further research into
immunological mechanisms and hormonal differences.

The most common coexisting conditions were musculoskeletal disorders (17.8%),
cardiovascular diseases (16.6%), and endocrine disorders (13.6%). This can be attributed,
on one hand, to the frequent coexistence of 5jD with other rheumatic diseases, such as
rheumatoid arthritis and systemic lupus erythematosus [2,6], and on the other hand, to the
widespread prevalence of cardiovascular and metabolic diseases, particularly among older
individuals. The presence of various coexisting endocrine disorders (e.g., thyroid diseases)
is also consistent with previous observations that patients with autoimmune diseases are at
higher risk of developing multi-organ autoimmune disorders [1,2].

The study results confirmed that S5jD poses a significant challenge to the healthcare
system, as evidenced by the increasing number of hospitalizations in recent years. The
obtained data suggest the need for:

e Strengthening outpatient care and early diagnosis, particularly in high-risk popu-
lations (middle-aged women and patients suspected of having other autoimmune
diseases), which could help reduce the necessity for planned hospitalizations.

e Improving access to specialists (theumatologists, ophthalmologists, dentists, and en-
docrinologists) in outpatient care, especially in smaller towns, to prevent exacerbations
and complications requiring hospital treatment.

e Addressing the mode of patient admissions—emergency hospitalizations are associ-
ated with a significant increase in hospital stay duration, indicating that optimizing
the diagnostic and therapeutic process in outpatient consultations could reduce the
number of acute admissions.

e  Monitoring coexisting diseases, particularly endocrine and cardiovascular conditions,
which may improve patient prognosis and quality of life.
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The study has several limitations that should be taken into account when interpreting
the results. Most of these limitations stem from the nature of the data source, which relied on
administrative hospital discharge records containing only ICD-10 diagnostic codes, along
with basic demographic and hospitalization information. These records do not provide
a complete clinical picture of patients, as they lack detailed medical histories, outpatient
care data, and follow-up information. Consequently, it was not possible to track patient
outcomes after discharge, preventing the assessment of long-term disease progression,
readmission rates, or treatment effectiveness. Furthermore, the dataset did not include clini-
cal severity indicators, laboratory results, or standardized disease activity measures such as
ESSDAI or ESSPRI, precluding the stratification of patients by disease activity and limiting
insights into the relationship between disease severity and hospitalization. The absence of
such data restricts the ability to fully assess the clinical conditions of hospitalized patients
and their longer-term outcomes. Additionally, the influence of specific pharmacological
treatments, such as hydroxychloroquine, rituximab, or other immunosuppressive therapies,
on hospitalization rates could not be assessed due to the lack of detailed treatment data
within the administrative records. Therefore, while the study offers valuable insights into
the epidemiology and hospitalization patterns of Sjogren’s disease in Poland, it does not
capture the full clinical spectrum, long-term burden, or post-hospitalization disease course.
Future research based on clinical registries or prospective cohort studies, incorporating
detailed clinical data and follow-up information, will be essential to better understand the
long-term outcomes, the specific treatment effectiveness, and the impact of disease severity
on hospitalization patterns and overall patient prognosis.

Another important limitation is the reliance on ICD-10 codes for identifying cases of
Sjogren’s disease. Although the ICD-10 system is a widely used classification tool, its accu-
racy depends on correct coding practices by healthcare providers, which may be influenced
by differences in clinical experience, institutional policies, and coding conventions. Misclas-
sification, undercoding, or overcoding of Sjogren’s disease cannot be entirely excluded and
may have impacted the completeness and accuracy of case identification. This inherent
limitation should be considered when interpreting the findings and highlights the need for
future studies using clinical registries or validated diagnostic criteria applied directly at the
point of care.

Furthermore, retrospective studies are subject to confounding factors that cannot
always be accounted for, such as differences in hospital admission criteria, regional dis-
parities in healthcare access, and variations in clinical management strategies over time.
Additionally, missing values in the dataset necessitated exclusions, which may introduce
selection bias. These factors may influence hospitalization trends and patient outcomes.

Despite these limitations, our study provides valuable epidemiological insights due to
the large sample size and the nationwide coverage of the database, which captures nearly
100% of hospitalizations in Poland. This extensive dataset enhances the reliability of our
findings and allows for meaningful observations on hospitalization trends in Sjogren’s dis-
ease. Future prospective studies incorporating clinical, biochemical, and pharmacological
data would help address the limitations of this analysis and provide a more comprehensive
understanding of the disease course and treatment outcomes.

5. Conclusions

The conducted study confirms that Sjogren’s disease is most frequently diagnosed in
middle-aged and older women, with them being the most frequently hospitalized, and the
dynamics of hospitalization between 2012 and 2023 reflect both changes in the availability
of hospital services and increasing clinical vigilance. Longer hospitalizations in women,
older individuals, and in emergency settings highlight the importance of early diagnosis
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and effective conservative treatment, which can reduce the number of flare-ups requiring
hospital intervention. The low mortality rate in the analyzed group suggests that although
SjD often causes a significant decrease in quality of life and requires frequent healthcare
interactions, it rarely directly leads to death. However, the growing awareness of the role
of comorbidities (endocrine, cardiological, and others) in the course of SjD emphasizes the
need for further research and the development of integrated care models for patients.
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7. Podsumowanie

Praca przeglagdowa przedstawia ewolucje strategii leczenia reumatoidalnego zapalenia
stawow na przestrzeni wiekéw — od historycznych, empirycznych metod po nowoczesne,
celowane terapie biologiczne i syntetyczne. Przeanalizowano kluczowe etapy rozwoju strategii
terapeutycznych RZS, poczawszy od prymitywnych metod leczenia w starozytnosci, poprzez
wprowadzenie glikokortykosteroidéw, klasycznych syntetycznych lekéw modyfikujgcych
przebieg choroby, az po przetomowe wprowadzenie biologicznych lekow modyfikujgcych

przebieg choroby i inhibitoréw kinaz Janusowych (JAK).

Historia leczenia RZS ukazuje stopniowe odchodzenie od leczenia objawowego narzecz
strategii ukierunkowanych na mechanizmy immunopatologiczne lezgce u podtoza choroby.
Kluczowsg role w tej ewolucji odegrato lepsze poznanie patogenezy choroby, co umozliwito
opracowanie celowanych terapii ograniczajgcych proces zapalny i destrukcje stawow.
Istotnym elementem wspotczesnego leczenia jest wczesne wdrazanie agresywnych terapii,
monitorowanie skutecznosci leczenia, dgzenie do remisji oraz personalizacja terapii w oparciu

o biomarkery i profil pacjenta.

Wspétczesne leczenie RZS opiera sie na ztozonym, wielokierunkowym podejsciu, co
pozwala nie tylko kontrolowac¢ objawy, ale takze spowalniaé postep choroby i ograniczac jej
skutki systemowe. Postep w zakresie terapii celowanych i lekéw biologicznych znaczgco
poprawit rokowanie i jako$¢ zycia pacjentdw z RZS, jednak nadal kluczowe pozostaje
monitorowanie bezpieczenstwa dtugoterminowego, zwtaszcza w kontekscie infekcji, choréb

sercowo-naczyniowych oraz ryzyka nowotworow.

Przeprowadzona analiza populacyjna obejmujgca hospitalizacje pacjentéw z
reumatoidalnym zapaleniem stawéw w polskich oddziatach intensywnej terapii oraz
kardiologicznych oddziatach intensywnej terapii w latach 2011-2021 ukazuje narastajgce
obcigzenie systemu ochrony zdrowia w tej grupie chorych. Zidentyfikowano istotny wzrost
liczby przyje¢ do oddziatéw intensywnej terapii w 2021 roku, co prawdopodobnie jest zwigzane

z pandemig COVID-19i jej wptywem na populacje pacjentéw z RZS.



Sposréd 3066 analizowanych hospitalizacji, odnotowano wysokg Smiertelnos¢
wynoszacg 39,1%. Najczestsze przyczyny przyje¢ do ICU/CICU w tej grupie pacjentéw to
choroby uktadu kragzenia, choroby uktadu oddechowego oraz powiktania narzgdowe samego
RZS. Szczegdlnie wysoka Smiertelno$é wystepowata u pacjentéw z chorobami uktadu
pokarmowego (58,5%) oraz chorobami endokrynologicznymi i metabolicznymi (61,5%), co
podkresla znaczenie wspdtistniejgcych choréb ogélnoustrojowych dla rokowania pacjentéw z

RZS.

Analiza wykazata, ze nagty tryb przyjecia oraz starszy wiek pacjentow istotnie zwiekszaty
ryzyko zgonu podczas hospitalizacji w oddziatach intensywnej terapii. Z kolei pte¢ pacjentow
nie byta istotnym predyktorem smiertelnosci w tej grupie. Wyniki te potwierdzajg, ze stan ogolny
pacjenta, wspoétchorobowos¢ oraz charakter przyjecia do szpitala (planowe vs nagte) majg

kluczowe znaczenie dla rokowania.

Przeprowadzona analiza populacyjna obejmujgca hospitalizacje pacjentéw z nowo
rozpoznanym zespotem Sjogrena w Polsce w latach 2012-2023 pozwolita na ocene trendow
hospitalizacji, charakterystyki demograficznej oraz czynnikéw wptywajgcych na dtugosc pobytu
w szpitalu. Zidentyfikowano zmienng dynamike liczby hospitalizacji — po spadku w latach
2012-2014, od 2015 roku odnotowano wzrost liczby przyjec, z wyraznym zatamaniem w 2020
roku, prawdopodobnie wynikajgcym z pandemii COVID-19, a nastepnie ponownym wzrostem

w latach 2021-2023.

Wiekszos¢ pacjentdéw stanowili mieszkancy terendw wiejskich, a dominujgca grupa byty
kobiety (90,3%), co jest zgodne z epidemiologig zespotu Sjogrena. Mediana wieku kobiet
wynosita 57 lat, natomiast mezczyzn 53 lata. Hospitalizacje kobiet byty istotnie dtuzsze niz
mezczyzn (mediana 5 vs. 4 dni), co moze wynika¢ z wiekszej wspdétchorobowosci lub bardziej

ztozonego przebiegu choroby.

Najczestsze wspodtistniejgce choroby to choroby uktadu miesniowo-szkieletowego
(17,8%), choroby uktadu krgzenia (16,6%) oraz choroby endokrynologiczne (13,6%).
Zdecydowana wiekszos$¢ hospitalizacji miata charakter planowy (80,7%), a przyjecia nagte byty

istotnym czynnikiem wydtuzajgcym pobyt w szpitalu. Catkowita Smiertelnosé byta bardzo niska



(0,2%), co sugeruje, ze zespot Sjogrena rzadko prowadzi do bezposredniego zagrozenia zycia

podczas pierwszej hospitalizacji.



8. Whioski

Ewolucja leczenia RZS odzwierciedla postep wiedzy o immunopatogenezie choroby,
ktéry umozliwit odejscie od leczenia wytgcznie objawowego na rzecz strategii

celowanych, ukierunkowanych na kluczowe mechanizmy zapalne.

. Woczesna diagnostyka i szybkie wdrozenie skutecznego leczenia, szczegblnie opartego

na metotreksacie oraz terapiach biologicznych oraz celowanych syntetycznych istotnie
poprawia rokowanie pacjentow, zwieksza szanse na osiggniecie remisji i zmniejsza

ryzyko niepetnosprawnosci.

. Terapie biologiczne i inhibitory JAK zrewolucjonizowaty leczenie RZS, umozliwiajac

personalizacje terapii i wybor lekow dostosowanych do indywidualnych cech pacjenta,
w tym jego odpowiedzi immunologicznej, choréb wspdétistniejgcych oraz profilu
bezpieczenstwa.

Pomimo znacznych postepéw terapeutycznych RZS nadal pozostaje chorobg
nieuleczalng, wymagajgcg dozywotniego monitorowaniai dostosowywania leczenia, co
podkresla potrzebe dalszych badan nad nowymi metodami terapeutycznymi oraz
biomarkerami predykcyjnymi odpowiedzi na leczenie.

Dalsze doskonalenie strategii terapeutycznych w RZS powinno obejmowacé nie tylko
rozwdj nowych lekdéw, ale takze tworzenie narzedzi do precyzyjnego monitorowania
skutecznosci i bezpieczenstwa terapii oraz wdrazanie kompleksowej opieki
obejmujgcej wsparcie fizjoterapeutyczne, psychologiczne i edukacyjne.
Dtugoterminowe bezpieczenstwo stosowania nowych terapii, zwtaszcza inhibitoréw
JAK, wymaga dalszych badan epidemiologicznych i rejestrowych, szczegdlnie w
grupach pacjentéw wysokiego ryzyka (osoby starsze, pacjenci z chorobami sercowo-
naczyniowymi, aktywni i byli palacze).

Pacjenci z reumatoidalnym zapaleniem stawdw stanowig istotng grupe chorych
hospitalizowanych w oddziatach intensywnej terapii, a ich liczba rosta w analizowanym

okresie, zwtaszcza w 2021 roku, co mogto by¢ zwigzane z pandemig COVID-19.

. Wysoka smiertelnos¢ pacjentow z RZS w ICU/CICU (39,1%) moze wskazywaé na

powazny charakter powiktan wymagajgcych intensywnego leczenia oraz na

koniecznos¢ Scistego monitorowania tej grupy chorych.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Najczestsze przyczyny przyje¢ do oddziatdéw intensywnej terapii obejmujg choroby
uktadu krgzenia i oddechowego, co potwierdza istotny wptyw choréb wspétistniejgcych
na przebieg kliniczny pacjentéw z RZS.

Najwyzsze ryzyko zgonu pacjentéw z RZS w ICU/CICU dotyczy pacjentéw z chorobami
uktadu pokarmowego oraz chorobami endokrynologicznymi i metabolicznymi, co
wskazuje na potrzebe kompleksowej oceny internistycznej i wczesnej interwencji u
pacjentéw z wielochorobowoscia.

Starszy wiek oraz nagty tryb przyjecia istotnie zwigkszajg ryzyko sSmiertelnosci w
ICU/CICU, co podkresla koniecznos¢ optymalizacji opieki nad pacjentami z RZS w
warunkach ambulatoryjnych i szpitalnych, z naciskiem na wczesne wykrywanie
pogorszenia stanu ogdlnego.

Pte¢ pacjentow nie byta istotnym czynnikiem prognostycznym, co sugeruje, ze
ostateczne rokowanie w ICU/CICU u pacjentéw z RZS jest bardziej zwigzane ze stanem
klinicznym i obecnoscig powiktan niz z réznicami biologicznymi miedzy ptciami.
Przyszte badania powinny skupi¢ sie na ocenie dtugoterminowych wynikéw leczenia
pacjentéw z RZS po hospitalizacji w ICU/CICU oraz na analizie wptywu stosowanych
terapii reumatologicznych na przebieg krytycznych powiktan.

Zespot Sjogrena w Polsce najczesciej diagnozowany jest u kobiet w wieku srednim i
starszym, co potwierdza dobrze znang przewage kobiet w tej jednostce chorobowe;.
Dynamika hospitalizacji pacjentdow z nowo rozpoznanym zespotem Sjogrena moze
odzwierciedla¢ zmiany w dostepnosci opieki szpitalnej, zwiekszong czujnosc¢
diagnostyczng lekarzy oraz mozliwy wzrost liczby pacjentdéw wymagajgcych
hospitalizacji z powodu powiktan.

Pandemia COVID-19 spowodowata gwattowny spadek liczby hospitalizacji pacjentéw
z zespotem Sjogrena w 2020 roku, co moze wynika¢ z ograniczonego dostepu do opieki
szpitalnej oraz obaw pacjentéw przed zakazeniem.

Czynniki istotnie wydtuzajgce czas hospitalizacji pacjentéw z rozpoznaniem zespotu
Sjogrena to: starszy wiek, pte¢ zeniska, przyjecia w trybie nagtym oraz zamieszkiwanie
na terenach wiejskich, co wskazuje na potencjalnie ciezszy przebieg choroby w tej
populaciji.

Chociaz smiertelno$¢ w badanej grupie byta niska, wspétistnienie licznych choréb

uktadu krazenia, endokrynologicznych i innych schorzen autoimmunologicznych
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20.

podkresla potrzebe kompleksowej opieki i monitorowania pacjentéw z chorobg
Sjogrena, zarowno w warunkach szpitalnych, jak i ambulatoryjnych.

Whyniki badania wskazujg na potrzebe wzmocnienia opieki ambulatoryjnej nad
pacjentami z podejrzeniem lub rozpoznanym zespotem Sjogrena, co mogtoby
ograniczy¢ liczbe hospitalizacji planowych i nagtych oraz poprawi¢ jako$¢ opieki.
Istotne roznice w dtugosci hospitalizacji i profilu wspétchorobowosci w zaleznosci od
ptci, wieku i miejsca zamieszkania sugerujg koniecznos¢ dalszych badan nad
czynnikami spoteczno-demograficznymi i klinicznymi wptywajgcymi na przebieg

zespotu Sjogrena w Polsce.
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10. Opinia Komisji Bioetycznej



Komisja Bioetyczna
tel.: (22) 67092 61
e-mail: komisja.bioetyczna@spartanska.pl

UCHWALA nr KBT-8/1/2024
Komisji Bioetycznej
dzialajacej przy Narodowym Instytucie Geriatrii, Reumatologii i Rehabilitacji
im. prof. dr hab. med. Eleonory Reicher
z dnia 03.10.2024 r.
W sprawie przyjecia opinii o projekcie badania naukowego
pt. ., Identyfikacja czynnikéw ryzyka niepowodzenia leczenia reumatoidalnego zapalenia stawow
(RZS) klasycznymi syntetycznymi lekami modyfikujacymi przebieg choroby (ksLMPCh)
u pacjentéw kwalifikowanych do leczenia biologicznego — retrospektywne badanie kliniczno-

kontrolne”

Na podstawie § 20 ust. 1 w zw. z § 15 Regulaminu Komisji Bioetycznej dzialajacej przy Narodowym
Instytucie Geriatrii, Reumatologii i Rehabilitacji im. prof. dr hab. med. Eleonory Reicher uchwala si¢,

co nastgpuje:

§ 1.

Komisja Bioetyczna dziatajaca przy Narodowym Instytucie Geriatrii, Reumatologii i Rehabilitacji im.
prof. dr hab. med. Eleonory Reicher wyraza pozytywna opini¢ o projekcie badania naukowego pod
tytutem ,.Identyfikacja czynnikéw ryzyka niepowodzenia leczenia reumatoidalnego zapalenia stawow
(RZS) klasycznymi syntetycznymi lekami modyfikujacymi przebieg choroby (ksLMPCh) u pacjentéw
kwalifikowanych do leczenia biologicznego — retrospektywne badanie kliniczno-kontrolne”
realizowanego przez badacz lek. Juli¢ Domanska-Poboza pod kierunkiem prof. dr hab. n. med.
Malgorzaty Wistowskiej — kierownik Kliniki i Polikliniki Reumatologii NIGRiR.

§2.

Uchwala zostata sporzadzona w dwéch egzemplarzach, po jednym dla Wnioskodawcy i dla Komisji.

§ 3.
Uchwala wchodzi w zycie z dniem podjecia.
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UZASADNIENIE

Badacz zlozyl wniosek do Komisji Bioetycznej dzialajacej przy Narodowym Instytucie
Geriatrii, Reumatologii i Rehabilitacji im. prof. dr hab. med. Eleonory Reicher (dalej: , Komisja™)
0 wydanie opinii w sprawie badania retrospektywnego pod tytutem ,,Identyfikacja czynnikéw ryzyka
niepowodzenia leczenia reumatoidalnego zapalenia stawéw (RZS) klasycznymi syntetycznymi lekami
modyfikujacymi przebieg choroby (ksLMPCh) u pacjentéw kwalifikowanych do leczenia

biologicznego — retrospektywne badanie kliniczno-kontrolne™,
Whniosek wptynat w dniu 02.10.2024 r.

Przedmiotem badania retrospektywnego bedzie analiza danych klinicznych pacjentéw
hospitalizowanych w Klinice i Poliklinice Reumatologii NIGRiR z rozpoznaniem reumatoidalnego
zapalenia stawow w latach 01.01.2015 — 30.09.2024 r. Celem projektu jest identyfikacja kluczowych
czynnikéw ryzyka wplywajacych na niepowodzenie leczenia klasycznymi lekami modyfikujacymi
przebieg choroby oraz analiza czynnikéw demograficznych, diagnostycznych i terapeutycznych
istotnych dla skutecznoéci leczenia oraz koniecznoéci wdrozenia lekéw biologicznych. Dane
pacjentéw wykorzystywane w badaniu beda przetwarzane po ich spseudonimizowaniu. Wniosek
zostat ztozony do Komisji Bioetycznej w zwiazku z planami opublikowania wynikéw w czasopismach

naukowych.

Czlonkowie Komisji nie wniesli dodatkowych uwag do wniosku. Projekt ma charakter

retrospektywny. Wniosek zostat rozpatrzony pozytywnie.

£ s POUCZENIE

Od uchwaly wyrazajacej negatywna opini¢ o projekcie badania naukowego odwolanie nie
przystuguje. Wnioskodawca jest uprawniony do wniesienia ponownego wniosku o wydanie opinii
o projekcie badania naukowego po wprowadzeniu zmian wynikajacych z uzasadnienia uchwaly.
W przypadku wniesienia ponownego wniosku o wydanie opinii o projekcie badania naukowego, gdy
projekt ten jest tozsamy z projektem badania naukowego, co do ktérego zostala wydana uchwata
wyrazajaca negatywna opini¢, wniosek pozostawia sie bez rozpatrzenia, o czym informuje sie

Whnioskodawce.

PRZEWODNICZACA
KOMISJI BIOETYCZNEJ
przy Narodowym Instytucie Geriatrii,
Reumatologii i Rehabilitacji w Warszawie

prof. dr hab. n. med. Lidia Rutkowska-Sak




Komisja Bioetyczna
tel.: (22) 67092 61
e-mail: komisja.bioetyczna@spartanska.pl

UCHWALA nr KBT-1/4/2025
Komisji Bioetycznej
dzialajacej przy Narodowym Instytucie Geriatrii, Reumatologii i Rehabilitacji

im. prof. dr hab. med. Eleonory Reicher

z dnia 30.01.2025 r.
w sprawie przyjecia opinii o projekcie badania naukowego
pt. ,,Analiza trend6éw w hospitalizacjach pacjentéw z pierwotnym lub wtérnym zespolem
Sjogrena w Polsce w latach 2012-2023”

Na podstawie § 20 ust. | w zw. z § 15 Regulaminu Komisji Bioetycznej dziatajacej przy Narodowym
Instytucie Geriatrii, Reumatologii i Rehabilitacji im. prof. dr hab. med. Eleonory Reicher uchwala sig,

co nastepuje:

§ 1.
Komisja Bioetyczna dzialajaca przy Narodowym Instytucie Geriatrii, Reumatologii i Rehabilitacji im.
prof. dr hab. med. Eleonory Reicher wyraza pozytywna opini¢ o projekcie badania naukowego pod
tytulem ,,Analiza trendéw w hospitalizacjach pacjentéw z pierwotnym lub wtérnym zespolem
Sjogrena w Polsce w latach 2012-2023” realizowanego przez badacz lek. Juli¢ Domanska-Poboza pod
kierunkiem prof. dr hab. n. med. Malgorzaty Wistowskiej — kierownik Kliniki i Polikliniki

Reumatologii NIGRiR.
§2.
Uchwata zostala sporzadzona w dwéch egzemplarzach, po jednym dla Wnioskodawcy i dla Komisji.
§ 3.
Uchwatla wchodzi w zycie z dniem podjgcia.
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UZASADNIENIE

Badacz zlozyl wniosek do Komisji Bioetycznej dzialajacej przy Narodowym Instytucie
Geriatrii, Reumatologii i Rehabilitacji im. prof. dr hab. med. Eleonory Reicher (dalej: ,,Komisja™)
0 wydanie opinii w sprawie badania retrospektywnego pod tytutem ,,Analiza trendéw w hospita-
lizacjach pacjentéw z pierwotnym lub wtérnym zespolem Sjogrena w Polsce w latach 2012-2023".

Whiosek wptynat w dniu 20.01.2025 r.

Badanie retrospektywne oparte o analize danych klinicznych i demograficznych dotyczacych
hospitalizacji pacjentow z zespolem Sjogrena bedzie prowadzone z wykorzystaniem baz danych
udostepnionych przez Narodowy Instytut Zdrowia Publicznego PZH — Paristwowy Instytut Badawczy
w ramach nawiazanej wspélpracy naukowej. Kierownik projektu zalaczyl do wniosku pisma
potwierdzajace uzyskanie zgod w NIZP-PZH na korzystanie z danych medycznych pozostajacych
w dyspozycji ww. Instytutu. Wniosek zostat ztozony do Komisji Bioetycznej w zwiazku z wymogami

publikacyjnymi czasopisma naukowego.

Czlonkowie Komisji nie wniesli dodatkowych uwag do wniosku. Projekt ma charakter

retrospektywny. Wniosek zostat rozpatrzony pozytywnie.

POUCZENIE

Od uchwaly wyrazajacej negatywna opini¢ o projekcie badania naukowego odwolanie nie
przystuguje. Wnioskodawca jest uprawniony do wniesienia ponownego wniosku o wydanie opinii
o projekcie badania naukowego po wprowadzeniu zmian wynikajacych z uzasadnienia uchwaly.
W przypadku whiesienia mnoMego wniosku o wydanie opinii o projekcie badania naukoWego, gdy
projekt ten jest tozsamy z projektem badania naukowego, co do ktérego zostala wydana uchwala
wyrazajaca negatywna opinig, wniosek pozostawia si¢ bez rozpatrzenia, o czym informuje si¢

Whioskodawce.

PRZEWODNICZACA
KOMISJI BIOETYCZNEJ
przy Narodowym Instytucie Geriatrii,
Reumatologii i Rehabilitacji w Warszawie

prof. dr hab. n. med. Lidia Rutkowska-Sak




11. OsSwiadczenia wspotautorow publikaciji



Oswiadczenia wszystkich wspdétautoréw publikacji stanowigeych rozprawe doktorskg

Lek. Julia Domariska-Poboza, Klinika i Poliklinika Reumatologii, Narodowy Instytut Geriatrii,
Reumatologii i Rehabilitacji — opracowanie koncepciji projektu, zaplanowanie metodologii,
przygotowanie manuskryptéw — pisanie; przeglad; redakcja, interpretacja danych,

zatwierdzenie, zarzgdzanie projektem

Domariska-Poboza, J., Kapica, ., Kanecki, K., Nitsch-Osuch, A., Goryniski, P., & Wistowska, M. (2025).
Hospitalizations of patients with rheumatoid arthritis in Polish intensive care units or cardiac intensive

care units in 2011-2021: population study.
Opublikowane w czasopismie: Polish archives of internal medicine

Szacowany wktad w publikacje: 70%

Domariska-Poboza, J., Wistowska, M. (2025). Evolving strategies in the treatment of rheumatoid

arthritis: a historical perspective.
Opublikowane w czasopismie: Reumatologia

Szacowany wktad w publikacje: 90%

Domarnska-Poboza, J., Kapica, ., Kanecki, K., Lewtak, K., Gorycki, B, Wistowska, M. (2025).

Trends in Initial Hospitalizations of Patients with Newly Diagnosed Sjogren's Disease in Poland

Between 2012 and 2023: A Retrospective Data Analysis
Opublikowane w czasopismie: Journal of Clinical Medicine

Szacowany wktad w publikacje: 75%

N Lhuadgen - Pecrio.

(Podpis wspotautora)




Oswiadczenia wszystkich wspétautoréw publikacji stanowiacych rozprawe
doktorska
Prof. dr hab. n. med. Matgorzata Wistowska (Klinika i Poliklinika Reumatologii, Narodowy

Instytut Geriatrii, Reumatologii i Rehabilitacji) — walidacja, przeglad i redakcja, nadzér
merytoryczny i formalny

Domariska-Poboza, J., Kapica, k.., Kanecki, K., Nitsch-Osuch, A., Gorynski, P., & Wistowska, M.
(2025). Hospitalizations of patients with rheumatoid arthritis in Polish intensive care units or cardiac

intensive care units in 2011-2021: population study.
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Jednoczesnie wyrazam zgode na wykorzystanie w/w prac jako rozprawy doktorskiej lek. Julii

Domarniskiej-Pobozej
/'L/Jfomjv, Mﬁo 0 thuo,

(Podpis wspotautora)



Oswiadczenia wszystkich wspétautoréw publikacji stanowiacych rozprawe
doktorska

Dr hab. n. med. Krzysztof Kanecki (Zaktad Medycyny Spotecznej i Zdrowia Publicznego
Warszawski Uniwersytet Medyczny) — koncepcja i zatozenia, zasoby, wstepne
Opracowanie danych

Domariska-Poboza, J., Kapica, ¢, Kanecki, K, Nitsch-Osuch, A., Gorynski, P, & Wistowska,
M. (2025). Hospitalizations of patients with rheumatoid arthritis in Polish intensive care units
or cardiac intensive care units in 2011-2021: population study.

Opublikowane w czasopismie: Polish archives of internal medicine

Szacowany wkiad w publikacje: 5%

Domaﬁska-PoboZa, J., Kapica, t.., Kanecki, K., Lewtak, K., Gorycki, P, Wistowska, M.
(2025).

Trends in Initial Hospitalizations of Patients with Newly Diagnosed Sjogren's Disease in
Poland Between 2012 and 2023: A Retrospective Data Analysis

Opublikowane w Czasopi$mie: Journal of Clinical Medicine

Szacowany wkiad w publikacje: 5%

Jednoczesnie wyrazam zgode na wykorzystanie w/w prac jako rozprawy doktorskiej lek. Julii
Domahskiej-Pobozej

N |
//;7 = k al f?_///’ ]

(Podpis wspotautora)



Oswiadczenia wszystkich wspétautorow publikacji stanowigcych rozprawe doktorska

Mgr Lukasz Kapica — Zaktad Ergonomii, Centralny Instytut Ochrony Pracy - Paristwowy Instytut

Badawczy - metodologia, oprogramowanie, opracowanie danych, wizualizacja

Domarnska-Poboza, J., Kapica, L., Kanecki, K., Nitsch-Osuch, A., Gorynski, P., & Wistowska, M. (2025).
Hospitalizations of patients with rheumatoid arthritis in Polish intensive care units or cardiac intensive

care units in 2011-2021: population study.
Opublikowane w czasopismie: Polish archives of internal medicine

Szacowany wktad w publikacje: 5%

Domariska-Poboza, J., Kapica, L., Kanecki, K., Lewtak, K., Gorycki, P., Wistowska, M. (2025).

Trends in Initial Hospitalizations of Patients with Newly Diagnosed Sjogren's Disease in Poland

Between 2012 and 2023: A Retrospective Data Analysis

Opublikowane w czasopismie: Journal of Clinical Medicine
Szacowany wktad w publikacje: 5%

Jednoczesnie wyrazam zgode na wykorzystanie w/w prac jako rozprawy doktorskiej lek. Julii

Domariskiej-Pobozej

| y/4
s y

Fn o
(Podpis wspotautord)



Oswiadczenia wszystkich wspotautorow publikacji stanowigcych rozprawe
doktorska

Dr n. med. Pawet Goryniski (Narodowy Instytut Zdrowia Publicznego - Paristwowy
Zaktad Higieny) - zasoby, przeglad i redakcja, walidacja

Domarska-Poboza, J., Kapica, t.., Kanecki, K., Nitsch-Osuch, A., Gorynski, P., & Wistowska,
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Pobozy K, Domarniska J, Domariski P. The current state of knowledge
on small cell and non-small cell lung cancer and the position of
durvalumab immunotherapy in lung cancer treatment. A review.
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[Rodzaj publikacji: praca pogladowa]

20

! Wykaz sporzadzony zgodnie z przepisami wydanymi na podstawie art. 267 ust. 2 pkt 2 lit. b Ustawy z dnia 20 lipca 2018 r. - Prawo
o szkolnictwie wyzszym i nauce (Dz. U. 2 2022 r., poz. 574 z p6in. zm.). Wykaz stanowi zatacznik do komunikatu MNiSW z 5
stycznia 2024 r. w sprawie wykazu czasopism naukowych i recenzowanych materiatéw z konferencji miedzynarodowych.
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Pobozy K, Domariska J [aut. koresp.], Domanski P. Poly(ADP-ribose)
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A Comprehensive Review of Current Literature. OncoReview.
2023;13(2):39-47
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diagnostic tool for posteromedial corner pathologies: a pictorial
essay. Medical Ultrasonography. 2023;25(3):340-346

[Rodzaj publikacji: praca pogladowa]
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Konarski W, Pobozy T, Pobozy K, Domanska J, Konarska K. Current
concepts of natural course and in management of medial
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Implants after Meniscus Reconstruction using Ultrasonography.
Current Medical Imaging. 2024;20:e15734056281005
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[Rodzaj publikacji: praca oryginalna]
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