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Wykaz uzytych skrotow

ALT - Alanine Aminotransferase (aminotransferaza alaninowa)

APRI - AST to Platelet Ratio Index (wskaznik stosunku aktywnosci AST do liczby ptytek krwi)
AST - Aspartate Aminotransferase (aminotransferaza asparaginianowa)

BMI - Body Mass Index (wskaznik masy ciata)

CHB - Chronic Hepatitis B (przewlekte wirusowe zapalenie watroby typu B)

CHC - Chronic Hepatitis C (przewlekte wirusowe zapalenie watroby typu C)

DAA - Direct-Acting Antiviral(s) (lek(i) o bezposrednim dziataniu przeciwwirusowym)
DNA - Deoxyribonucleic Acid (kwas deoksyrybonukleinowy)

FIB-4 - Fibrosis-4 Index (wskaznik wtoknienia FIB-4)

GGTP - Gamma-Glutamyl Transpeptidase (gamma-glutamylotranspeptydaza)

HBeAg - Hepatitis B e Antigen (antygen e wirusa zapalenia watroby typu B)

HBsAg - Hepatitis B Surface Antigen (antygen powierzchniowy wirusa HBV)

HBYV - Hepatitis B Virus (wirus zapalenia watroby typu B)

HCC - Hepatocellular Carcinoma (rak watrobowokomorkowy)

HCYV - Hepatitis C Virus (wirus zapalenia watroby typu C)

HIV - Human Immunodeficiency Virus (ludzki wirus niedoboru odpornosci)

IF - Impact Factor (wskaznik cytowan czasopisma)

INR - International Normalized Ratio (mi¢dzynarodowy wspotczynnik znormalizowany)
ITT - Intention-To-Treat (analiza wedtug zamiaru leczenia)

MASLD - Metabolic Dysfunction-Associated Steatotic Liver Disease (metabolicznie

uwarunkowana stluszczeniowa choroba watroby)
MNiSW - Ministerstwo Nauki i Szkolnictwa Wyzszego

MTTP - Microsomal Triglyceride Transfer Protein (mikrosomalne biatko przenoszace

trojglicerydy)



NA - Nucleos(t)ide Analog(s) (analogi nukleozydoéw/nukleotydow)

NAFLD - Nonalcoholic Fatty Liver Disease (niealkoholowa sttuszczeniowa choroba watroby)
PZWB - Przewlekle Zapalenie Watroby typu B

PZWC - Przewlekte Zapalenie Watroby typu C

PP - Per-Protocol (analiza wsrod pacjentdw, ktdrzy zakonczyli terapie zgodnie z protokotem)

PPAR-a - Peroxisome Proliferator-Activated Receptor Alpha (receptor aktywowany przez

proliferatory peroksysomow alfa)

RBY - Ribavirin (rybawiryna)

SLD - Steatotic Liver Disease (stluszczeniowa choroba watroby)

SOF/VEL - Sofosbuvir/Velpatasvir (lek przeciwwirusowy)

SVR - Sustained Virologic Response (trwata odpowiedz wirusologiczna)
T2DM - Type 2 Diabetes Mellitus (cukrzyca typu 2)

VLDL - Very-Low Density Lipoprotein (lipoproteina o bardzo matej gestosci)
WHO - World Health Organization (Swiatowa Organizacja Zdrowia)

WZW - Wirusowe Zapalenie Watroby
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Sthuszczeniowa choroba watroby (ang. Steatotic liver disease, SLD) jest obecnie
uznawana za najczestsza przyczyne przewleklej choroby watroby na $wiecie [1]. Termin ten,
wprowadzony w 2023 roku w ramach konsensusu Delphi, zastapit wczesniejsze okreslenie
,hiealkoholowa stluszczeniowa choroba watroby” (ang. Nonalcoholic fatty liver disease,
NAFLD) [2]. SLD stanowi pojecie zbiorcze, obejmujace szerokie spektrum choréb zwigzanych
z nadmiernym gromadzeniem tluszczu w hepatocytach, wynikajacych z ré6znorodnych
przyczyn, takich jak dysfunkcje metaboliczne, uszkodzenia polekowe, choroby monogenowe
oraz naduzywanie alkoholu [2]. W ramach tej klasyfikacji szczegdlne miejsce zajmuje
metabolicznie uwarunkowana stluszczeniowa choroba watroby (ang. Metabolic dysfunction-
associated steatotic liver disease, MASLD), bedaca najczestsza postacig SLD. Charakteryzuje
si¢ ona obecnos$cig stluszczenia u 0sob z metabolicznymi czynnikami ryzyka, takimi jak
otylo$¢, cukrzyca typu 2 (ang. Type 2 Diabetes Mellitus, T2DM), dyslipidemia czy nadcisnienie
tetnicze [3].

Szacuje si¢, ze SLD dotyka obecnie okolo 25-33% populacji dorostych na $wiecie,
a czestos$¢ jej wystepowania wykazuje wyrazng tendencje wzrostowa w zwigzku z globalng
epidemig otytosci, cukrzycy oraz choréb sercowo-naczyniowych [1,4]. Cho¢ u czgsci chorych
choroba przebiega stabilnie, u innych moze postepowac, prowadzac do zapalenia, wtoknienia,
marskosci oraz raka watrobowokomodrkowego (ang. Hepatocellular Carcinoma, HCC) [5].
Szczegoblnie niekorzystny przebieg obserwuje si¢ w sytuacji wspotwystepowania SLD z innymi
czynnikami uszkadzajagcymi watrobe, w tym przewleklymi zakazeniami wirusami

hepatotropowymi: HBV (ang. Hepatitis B virus) oraz HCV (ang. Hepatitis C virus) [5].

W przebiegu zakazenia wirusem HCV stluszczenie watroby obserwuje si¢ znacznie
czegsciej niz w populacji ogolnej, wedlug danych epidemiologicznych dotyczy ono 45-79%
pacjentow [6]. Na jego rozw0j wptywaja zarowno czynniki zwigzane z gospodarzem, przede
wszystkim elementy zespotu metabolicznego, jak 1 mechanizmy swoiste dla samego wirusa.
Szczegdlne znaczenie ma genotyp 3 HCV, ktory poprzez zaburzenia w wydzielaniu lipoprotein
o bardzo matej gestosci (ang. Very-low Density Lipoprotein, VLDL) bezposrednio indukuje
proces sttuszczenia hepatocytow [7]. Globalnie zakazeniem HCV dotknietych jest okoto 50
milionow 0sob, a kazdego roku odnotowuje si¢ blisko milion nowych przypadkow [8]. W 2022
roku infekcja HCV byla przyczyna okoto 242 tysiecy zgondéw na $wiecie [8]. Pomimo przetomu
terapeutycznego, jaki przyniosto wprowadzenie lekow o bezposrednim dziataniu

przeciwwirusowym (ang. Direct-acting antivirals, DAAs), ktore pozwalaja na uzyskanie
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trwatej odpowiedzi wirusologicznej u ponad 95% chorych, nadal pozostajg istotne pytania
dotyczace wpltywu wspdtistniejacej SLD na skuteczno$¢ leczenia oraz dlugoterminowe

rokowanie pacjentow [9].

W przewlekltym zakazeniu HBV wspotwystepowanie SLD moze modyfikowac
przebieg kliniczny choroby, rokowanie oraz skuteczno$§¢ leczenia analogami
nukleozydow/nukleotydow (ang. nucleos(t)ide analogs, NA) [10]. Skala problemu jest istotna
takze z perspektywy globalnej. Z przewleklym zakazeniem HBV zyje okoto 250 miliondéw

0soOb, z czego ponad milion rocznie umiera, gtdwnie z powodu marskosci 1 HCC [11].

Dotychczasowe badania dotyczace wspdtwystepowania SLD u chorych z przewlektymi
wirusowych zapalen watroby prowadzone byly gléwnie w krajach azjatyckich i1 dotyczyly
wirusowego zapalenia watroby typu B (PZWB). Wyniki te nie zawsze sag w pelni przektadalne
na populacje z innych regionéw $wiata, w tym Europy Srodkowej o niskiej endemicznosci
HBYV. Dlatego tez istnieje potrzeba prowadzenia badan opartych na danych w warunkach
codziennej praktyki klinicznej, uwzgledniajacych lokalne uwarunkowania epidemiologiczne
1 kliniczne, aby lepiej oceni¢ znaczenie wspoOlistnienia SLD 1 przewlektych zakazen HBV lub

HCV dla przebiegu i1 skutecznos$ci leczenia tych schorzen.

Celem niniejszej rozprawy byla ocena czestosci wystgpowania, uwarunkowan
klinicznych oraz potencjalnych konsekwencji wspotwystepowania SLD u pacjentow
z PZWB 1 przewleklym wirusowym zapaleniem watroby typu C (PZWC)
w warunkach codziennej praktyki klinicznej z uwzglednieniem znaczenia wynikow dla

postepowania klinicznego.

Rosngca czesto§¢ wystepowania SLD stanowi coraz powazniejsze obcigzenie dla
systemu ochrony zdrowia, a jej znaczenie jest szczegOlnie istotne u chorych z innymi
przewlektymi chorobami watroby. Wspotistnienie tych schorzef moze wptywac nie tylko na
nasilenie przebiegu choroby, lecz takze na skuteczno$¢ leczenia przeciwwirusowego,
zmieniajac rokowanie, strategie terapeutyczne oraz wymagania dotyczace monitorowania
hepatologicznego.  Dotychczas  brakuje  analiz  tego typu  przeprowadzonych
w polskiej populacji w oparciu o dane pochodzace z praktyki klinicznej odnoszacych si¢ do
stosowania terapii analogami nukleozydow/nukleotydow u chorych z PZWB i schematami
DAA u chorych z PZWC. Niniejsza praca ma na celu wypetnienie tej luki, dostarczajac wiedzy
przydatnej zarowno klinicystom, jak 1 decydentom systemu opieki zdrowotnej.

Przeprowadzone analizy stanowig istotny wklad w aktualny stan wiedzy, dostarczajac
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pierwszych tak obszernych danych pochodzacych z polskiej codziennej praktyki klinicznej,
ktore poréwnuja przebieg choroby oraz skuteczno$¢ leczenia przeciwwirusowego
u pacjentow z PZWB i PZWC, w zaleznosci od obecno$ci lub braku wspotistniejacej SLD.
Uzyskane wyniki moga wspiera¢ praktyke kliniczng poprzez utatwienie podejmowania decyzji
terapeutycznych oraz lepsze monitorowanie pacjentow  obcigzonych  chorobami
metabolicznymi. Praca ta stanowi rowniez podstawe¢ do ewentualnej aktualizacji zalecen
klinicznych 1 opracowania nowych strategii postgpowania diagnostyczno-terapeutycznego,
ktore uwzgledniaja znaczenie SLD jako czynnika modyfikujacego przebieg i rokowanie
przewlektych wirusowych zapalen watroby. W dhuzszej perspektywie uzyskane wyniki moga
przetozy¢ si¢ na wymierne korzysci dla pacjentow w tym wczesniejsze rozpoznawanie choroby,

bardziej spersonalizowane leczenie, ograniczenie powiktan i poprawe jakosci zycia.
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ORIGINAL ARTICLE

Steatotic liver disease in patients treated
for chronic hepatitis B

Jakub Janczura’, Michal Brzdek', Krystyna Dobrowolska', Robert Flisiak?,
Diana Martonik®, Kinga Brzdgk’, Robert Pleéniak’, Dominika Kulda-Woénica®,
Malgorzata Wajdowicz’, Dorota Zargbska-Michaluk*
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imimpppcrion  Steatots lver cisease (SLO| can worsen the progaosis of other chionic Ineel disased,
mcluding viral bepatas,

gidicivis  The @ of tha Study was 10 siseds patkents wih chiand hepatitd B winus (HBY) sifacton
sCoording to the presence of absence of SLD.

FATiNTE B wiTucel  The study sncluded consecutive white patients with chionic hepatitss B treated
wiith nucksositiade snalogs (NAS). entecawe of tenafow, for & madian (imenguartde range) of € (2-11)
years. and evaluated between January 2023 snd June 2024,

wiswits O the 273 patients included = the analysis. 86 wene diagnased with SLO. Men constauted
the majority of the overall population, with & higher percentage i the SLD group (77.9% wi G36%:
P = 0.02). The burden of comarbadities was hagher in tha SLD groap than i the non-SLD group 1P < 0.001),
ncluding cbesity (P <0001), dabstes (P = 0.004), and gout (P = 0.03). Cinrhisis was dagnosad in
16.3% of the patsents with SLO and 11.6% of those withaut SLO (P = 0.11). Aminotransierase actaity
wis hagher in the SLD group (@ <0.001), whie H8e antigen posstivty was sagaificantly less freguent
i this population, and HEV DNA veral load wat compatable betwesn the groups. Mare than 97% of all
patsents achisved HBY DNA clearance duning theragy, with a negative rate of 69.5% and 66. 1% o the
SL0 and nan-SLD groups. respectively, altes 1 year of treatment.

comciupiont  Liver sleatosis was diagnossd in nearly one-third of HBV-sfected patients treated with
Ws. Thess patnents wete more likely to have obesity, dabetes. and goul, a8 compared with the nan-SLD
popalaten. Despie migher Saseling smmotransiersse sctaty in the SLD groun, wologeeal HBY actaty
and response 10 therepy wers comparabile between the patients with and withowt SLO.

INTROOUCTION The term steatotic Ever diseave
(SLD) replaced nomalodalic fotty e disecee
(NAFLD} following publication of the 023 mul-
tisociety Delphi consennm statement. SLD serees
2 an umbrells term for hepatic steatosis of vari-
ous eticlogies. mchiding metabobic disarders, al-
cobal abuse, spedific eticlogies in the course of
drug-induced ver injury. monogenic diseases,
and other conditions. This new nomendatune is
changing our undontanding of the disease, whose
prevalence is mncreasing globally.

SLD wnrelated to alcobol abuse is estimated
to afhect apprommately one-third of the woild's
adult population. However, when alesholic sie-
atohepatitis (that Gt the current SLD defini-
tion) is incoded, the true burden of the disease
appears to be even - Thiz makes SLD
a leading cause of chronic liver disease world-

bolic risk factors for hepatic steatosis—is ex-

OMGINAL AATICLE  Steatots e dussses © pahers win chronn SBY miecor 1
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WHAT'S NEW?T in accordance with the drug program schedule,
which reqguires therapy monitoring tests every
6 months.

The analysis included 273 consecutive patients
with CHE who were treated with NAs under
the drug program of the National Health Fund.
Diata were obtained from patients’ medical re-
cords and inchuded laboratory, virclogical, and

clinical parameters.

Steatotic liver disease, whaose incidence is increasing workdwide, can worsen
the prognosis of other chronic bver diseases. Nearly one-third of patients with
chronic hepatitis B vinus infection receiving antiviral treatment had coexisting
steatohepatitis. Although these patients had higher aminotransferasae activ-
ity and were more often diagnosed with cirrhosis, their response to antiviral
treatment was comparable to that observed in the patiants without steato-
=is. The unigueness of our analysis lies in the assessment of the coexstence
of hepatitis B virus infection and hepatic steatosis in a white population, as

) . ) . . Data collection  Hetrospective data were callect-
maost studias on this topic have focused on Asian populations.

ed at I time paints: at the start of antiviral ther-

of 5LD, thus increasing its burden both glob-
ally and locally.™®

Regardless of its eticlogy, SLD can lead to cir-
rhosis, im:m.n'rl.g the risk of liver failure and he-
patocellular carcinoma (HCC).*® These risks are
further heightened when SLD is complicated by
liver damage of other etiologies, such as chronic
infection with hepatobropic viruses (eg, hepat:-
tis B wirus [HEV] and hepatitis C wirus [HCV]).5!
The global burden of chronic HEV infection and
5LD co-mocurrence is particularly :iglﬁ.ﬁn::.nt. with
HEV infection affecting an estimated 250 million
people worldwide, rﬁu]‘l:i:lgi.nm 1 million new
infections and about 1.1 million deaths annually,
primarily due to cirrhosis and HEC

A comprehensive understanding of the inter-
play between hepatic steatosis and HEV infec-
tion—baoth at the melecular and dinical levels—is
crucial for optimizing patient management. This
interaction can infuence the prognosis of individ-
uals with chronic hepatitis B (CHE) infection as
well as the course and outcomes of antiviral ther-
apy."""* Most of the studies that have evaluated
the characteristics of patients with CHE infection
and concomitant hepatic steatosis, its impact on
the p Eression of the di and the outcome
of antiviral therapy relative to patients without
steatosis, have been comducted in hig]:h- endemic
Asian populations.*'* ™" However, given the dis-
tinct characteristics of CHB infection in Asian
populations—including high prevalence of hepa-
titis B envelope antigen (HBeAg), ncreassd viral
replicatiom, ﬂil’l:l.-ring HBV penotypes, and vary-
ing risk of HOC—studies from other geographic
regions are necessary.

To address this gap, we conducted a retrospec-
tive, real-world study comparing patients with
and without SLD treated for CHE imfection with
nudeas(tlide m:]-n-g; {MA=) in Poland, a Central
European country with low HBV endemicity.

PATIENTE AND METHODE Study pepulation
A real-world retrospective study was conducted
at 3 hepatology centers in Poland: the Depart-
ment of Infectious Dizseases in Kislcs, the De-
partment of Infectious Diseases with Hepatolo-
gy Subdivision in fancut, and the Department of
Infectious Diseases and Hep.'lh:!lngp in Biahlystok.
Patients were assessed between January 2023
and June 2024 during routine outpatient visits

FOLISH ARCHIVES OF INTERMAL MEDICINE  A005; 135 §3)
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apy and during a follow-up visit that took place
between September 2023 and June 2024, Re-
cords incheded demographic and clinical data,
Enu:l'np::si:ng comorbidities, coinfections with
HCV, hepatitis I virus (HDV), and HIV, as well
as a history of HEV infection and prior antiviral
therapy for this indication.

The status of I'[B-:h.g and anti-HB= ml:ﬂ:nﬂ'g,r.
alomg with HBEV DMNA viral load, were assessed
at baseline and rlur.ing_ antiviral treatment. HEV
DHA was quantified using the GeneProof real-
-time polymerase chain reaction (PCR) meth-
od (COBAS, Boche Di:.gn-nsti.ﬂ. Basel, Switzer-
land). Some patients had their HBV genotype
determined prior to the therapy using PCR se-
quencing. All patients were tested for anti-HDV
antibodies using the LIAISON XL Murex anti-
-HDV assay (DHaSorin, Saluggia, Italy) via che-
miluminescence immunoassay on serum sam-
ples. HDW RNA testing was also performed. One
patient tested positive for anti-HDV antibod-
ies. In this case, both qualitative and quantita-
tive determination of HDV EMNA were conduct-
ed using real-time PCH.

Additionally, labaratory parameters wers gath-
ered at baseline and d'l.l!'.i.l.'lg treatment. They in-
cluded blood count, activity of aspartate amino-
transferase (AST) and alanine aminotransferase
(ALT), creatinine, albumin, and bilirubin kevels,
and international normalized ratio (INR).

Liver disease  The severity of liver diseass was as-
sessed by liver biopsy, nonimmasive methods such
as transient elastography (TE) with FibroScan or
shear wawe dasmgnp]ry with Aixplorer (Super-
Somic L11u;g,inz. Ajx-=n-Provence, France), or clin-
ical evaluation in combination with the serum
Fibrosis-4 (FIB-4) index.™

SLD was d.i:.gnmﬂ based on the PIESETICE of
hepatic steatosis, identified via imaging modal-
ities, such as abdominal ultrasound, liver hinp—
sy, or TE.""* While liver kiopsy remains the gold
standard for d.i:.gnn:hg I'Ll.-pcll:ic steatosis, its in-
vasiveness and the assodated risk of complica-
tions limits its widespread use. In contrast, ab-
dominal ultrasound is a widely available, non-
imrasive, and cost-effective albernative, otiliz-
i.r:g attenuation coefhicient, backscatter costh-
cient, and speed of sound for detection.”” TE not
mhr enables the identification of steatosis, but
also allows for the quantification of fat content
I:|'Lr|:||.1g|:| the controlled attenuation parameter;



FIGURE 1
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SLD

m <18.49 kg'm*
™ 16.5-24.99 kg/'m*
25-29.99 kg/m*
™ 230 kg/m’
© No data

Near-SLD

Comparison of baseine body mass index betwesn the patients with and
without steatobe liver disease (SLD)

FibroScan. SLD was diagnosed in 86 individuals
(31.5%); of those, 20 underwent liver biopsy and
23 FibroScan.

Patient demographic and clinical characteris-
tics are presented in 1asee 1. At the time of evalu-
anon.dr S age was 1 L
!ileSl.Duu‘lwr-SLngup&Bothmboplﬂa
tions were predominantly male, with a higher pro-
portion in the SLD group (P = 0.02). The patients
with SLD had a higher burden of comorbidities
(P <0.001), particularly diabetes, gout, and obe-
sity. The distribution of body mass index in both
groups is presented in FlousE 1.

There were no cases of HIV infection, while HCV
coinfection was diagnosed in 12 patients, mainly
in the non-SLD group (et 1). A small percentage
of patients in both groups reported a history of
kcohol abuse (defined as alcohol intake >20 g/d
fwmnmd )SOg/dfotm) but all declared

however, its use is contingent on Fibro$
availability.”
’Ihe SLD ) group was further categorized into

and during the tre Amcing the p
with SLD, 79 (91.9%) met the criuriz ﬁor met-

since g for antiviral therapy

iated SLD, bol abolic dysfunction-associated SLD, 7 (8.1%) for
'dysfunnunand““ d liver di bolic dysfunction and alcohol-related liver
and alcohol-related liver di based on estab- dueaeandnmfot‘ hal-related liver di
lished diagnostic criteria’ HBV genotype determination data were avail-

Ethical considerations  This retrospective, cross-

able for 64 patients, with a majority being infect-
ed with genotype A, and its distribution was com-

the SLD and non-SLD groups.
d in 16.3% of the pa-

-sectional study was approved by the Bioethi parable b
Committee of the Jan Koch ki University  Cirrhosis was di
in Kieke (57/2024). A to medical record

and data on patient treatment was granted with
the prior of hospital manag of
respective facilities. Patients were included in
the study after receiving full information regard-
ing its purpose. They gave a written consent to

Statisticol anelysis  Qualitative variables were
byzed by determmining the frequency nd per-

centage distributions. Gmup comparisons for
qualitative variables were performed using either
the y’ test or Fisher exact test. For quantitative
variables, the median, quartiles, minimum, and
maximum values were calculated. Due to the non-
normal distribution of quantitative data, com-
parisons between 2 groups were made using
the Mann-Whitney test for independent vari-
ables, and the Wilcoxon signed-rank test was used

for dependent samples. The normality of distribu-
tion was d using the Shapiro-Wilk test. To
‘f“ l-rl A - the Bonferroni

lied. Statistical -

set ataPnhebethOS Allstanmnluuly
ses were performed using Statistica, version 13
(StatSoft, Tulsa, Oklahoma, United States) and
GraphPad Prism 5.1 packages (GraphPad Soft-
ware, Inc., La Jolla, California, United States).

RESULTS Charscteristics of the stwdy populution

tients with SLD and 11.8% of those without SLD
(P = 0.31). Liver disease severity was evaluated by
liver biopsy in 72 patients, by TE in 56 patients,
am'lbysbearw:veehstognphym 78 panems
In the ining 67
wampﬂanemedwnhduak\dmonofﬂwse
rum FIB-4 index.

Tr h istics The charac-
teristics of the study population are presented in
14215 2. There were less treatment-experienced
patients in the SLD group, as compared with
the non-SLD group. Lamivudine was the most
common drug in the whole study population.
The primary reason for switching antiviral drugs
in most patients was treatment inefficacy. Howev-
er, in 4 individuals from each group, the switch to
the analog was prompted by changes in the pro-
visions of the National Health Fund drug pro-
gram, and in these cases, HBV DNA was already
undetectable at the start of the current therapy.

The median HBV DNA load at baseline and
the distribution of baseline viremia were compara-
ble between the groups (ass 3, fsuss 2). However,
the proportion of patients with HBeAg positivity
was lower in the SLD group (P « 0.004; rascs 2).
Mpanmswnhswﬂmuhbncdhg}zrme
dian i activity, as d with
MemMﬁmu(P&ODOl(mMTand
P = 0.004 for AST; wazte 5, Figuse 1), Liver function

We included 273 consecutive white p treat-
ed with NAs for CHB. All participants under-
went abdominal ultrasound; additionally, 72 pa-
tients underwent liver biopsy and 56 underwent

P . including bilirubin level and INR,
were similar in both subpopulations, while albu-
min concentrations were lower in the patients

with SLD (P < 0.02).
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TABLE 1

Demnographic and dinical o

regard to the pressnce of sleatotic iver dissase

Parameter

P walug

Sex [rr— 19221} GE(IE4) 002
Men B7(778)  113{63.56]
Age, . medien (IR range) SZj44-EL  S0(1-60; 05
31-1 25-38)
BMI, ki, median {I0R) 285 T =000
[Z58-325) (21.B-263|
Dvewsight 03170 SmA) 047
hesity 3385 158 <0001
[ ———— 5706630  TA(186) <0000
Chrenic kithey disease 335} 17180 =099
Hypertenzion 3305 (B 014
Tschenmic beant dissase TE] 15 (8 =099
Stroke 1 1105 =099
Mo HEE malignancy MizE M(1ZE =099
Actormmune diseass 5 8 11 (5.9 =099
Diabetes 120510 6433 0.004
Dyshipidemia 18z21) 19(0a)  0m
Gout 5 .8} ] 0.03
Chionic sspratory diseass 335 700 =099
Histary o HLC 1012 1105 053
HCV coinfection IE] 11 (5.9 'Kl
HIV comlecton 1 i N
History of slcohol mtske TR} 700 013
Cirrhesis 163 Z(LE 0@
Histary of liver Asciies E] 31E =099
econpensslion Hepatic 13 [ 0.3z
e —

Dt are preoenbed & number {percentage) wless otferwise indicaed.

Abbepviations: BN, body mass index; HCL, hepatooslidar carcinama; HCY, hepatitis C
wins; IR, interquantile rangs, SLO, stealotic fver disease

Treatment omtcomes  More than 97% of all pa-
tients achieved HEV DMA dearance during HA
therapy (1a81E 2). One year after treatment ini-
tiation, the percentage of patients with nega-
tive HEV DMA results was comparable between
the groups. HBe seroconversion rates were also
similar, with 42.9% of those positive at baseline
achieving seroconversion.

Both Eroups demonstrated a biochemical re-
sponse to NA therapy, reflected by a decrease in
median ALT :.n:l:ivil:r{.F‘ <0001 in both LD and
non-5LD groups). Among the 12 patients coin-
fected with HOW, 11 had detectable HOV BMA
and received antiviral therapy, predominantly
dired—m:ting antivirals {73%), l:]u!:i.ng the courss
of NA treatment for HEY, and all achieved a sus-
tained virclogical response. At the time of anal-
ysis, anti-HDV antibodies were detected in a sin-
gle patient from the non-5L0 group, but HDWV
RMA evaluation was mepgative. Mo patient in either
group experisnced liver decompensation during
MA treatment. However, HOC was ﬂugnnsed. in
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4 individuals: a single case in the SLD group and
3 cases in the non-51L0 proup.

DISCUSSION  The evalution of the terminclogy
related to liver steatosis, with the most recent
change in June 2023, has resulted in different
terms for steatohepatitis ]:-ei.'ng used in papers
published at different time points. This should
be acknowledged to clarify any nconsistencies
in naming conventions.

A recent global analysis estimated the prev-
alence of MAFLD at 32.4%. Although the study
included data from only 17 of 195 countries,
the results are in line with reports from Europe
and the Mational Health and Mutrition Exam-
imation Survey, which indicate SLD prevalence
of 26.9% and 31.3% in the general population,
respectively"'" '“hmmg the HEV-infected pa-
tients, the rate of comorbid 5LD was approxi-
|:|'|.'|I:e|.:|I 32% and was hi_g]\:r immen (P = 0.000),
Mo differences in prevalence were noted based
om geopraphic regions or diagnestic techniques. ™
Our findings are consistent with these results,
as we identified 5LD in 31.5% of the patients
treated for CHE, with a higher prevalence in
men (P = 0.02).

The novelty and uniquensss of our study stem
from its evaluation of the coexistence of HEV in-
fection and liver steatosis in a white population,
whereas mast research on this topic has focused
om Asian populations.

The molecular mechanisms underlying liv-
er steatosis in patients with CHE infection re-
main unclear. The HBx protein has been sug-
gested as a contributing factor, as it interferes
with lipid secretion by apolipoprotein B. Addi-
tionally, HBx can modulate the expression of
pemes imvohved in lipid synthesis and d.-egnﬂ:.—
tion, leading to abnormal lipid accumulation
within hepatocytes. "™

We documented male predominance in our
study population, consistent with previous re-
ports indicating a higher risk of HEV chronifica-
tion in men.?- The liver is considered a sexual-
ly dimorphic organ, with its cells expressing an-
ﬂ.mg:n and estrogen receptors that :n:spuncl o
the respective sex hormones. Androgen stimuda-
tion has been shown to increase HEV transcrip-
I:inrl..whmas-sm:gﬂl]usthz opposite effect. In
addition, HEx protein increases androgen recep-
tor activity in the liver.™

The predominance of men in the study popu-
lation was even mare pronounced among the pa-
tients diagnossd with SLD, which is consistent
with the results of a worldwide analysis indicat-
ing a higher proportion of men (52.3%) among
patients with MAFLD." This trend is also influ-
enced by sex hormones, with testosterone in-
creasing the risk of SLI}, and estrogen acting as
a protective factor through estrogen receptor-o
signaling. Estrogen also mitigates the risk of in-
sulin resistance, a known risk factor for 510, and
reduces lipogenesis. ™ Differences in chromoscenal
compasition have also been implicated in hepatic



TABLE 2 Charactiritice of th past snd current sntsviral thersgry

Paranmeter

P valse

Treatrner-expenenced  Total 11 {36} 0.0z
ET¥ 5(16.1) 16 [16.8] =0.99
v 2(6.5) L1} 0.23
AV 265} 4143 =0.89
L 13 {41.0) A0 [51.8] 0.4
pegliF  9(29) 5 (263 0.48

Curresi dheragry ETV 55 (G4} 128 |68 4] 046
o 31 {36} 53 {31.5]

Tire on the curent therapy, ¥, 5(2-10 6{3-11; on7

rnechan [MOR; range) D-18] 0-17)

HBeAgl+] at bassline TiR1) 42 |22 5] 0.004

HBe sérocoerersion during theragy in - 37 {42.9) 1842 (42.9) =0.99

redation to HBeAgi + | patents,

W %)

HEW DfA at baseling, Liml, 6442 11820 0.29

meesdian (MR} (1280-69250) {2 180-103 000}

HEV DMA dearance im the 15 year ol 57/82 (69.5) 1221183 (66.7) 065

thesapy in relation 1o HBY

OMA-positive o1 bassline, o/ (%)

HEW DfA clearance during therapy in - BOVEZ (97,8 179183 (97.8) QLED

redation bo HBY DNA-positiee

at badehne, /N (%)

HCL diagnosed during theragy 1012} ILE =0.99

Liver decornpermsation during thesegy =~ D 1] -

HOV eninilection disghesed dutig 1} 1{0.5) =0.89

thesapy

Data are peesented % number [percentage) unless olberwise indicsbed

Abbreaatmng: ADV, adefosir; ETY, entecavr; HEV, hepatits B virus; HDY, hepatitis D
virus; HE&Ag hepatitis B envelope amtiges; LMV, lsmmvudine: (pegilfil, pegylated
interferon; TOY, ienolovir disogeoxd; others, g2 TABLE 1

F =051
—
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- - = 2000 Ujml
B 000-18384 [Lml
B0 198 20000-1995399 IU/ml
6.7 = =2000000 1/l
Mo data
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£
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FIGURE 2 Comgarison of baseing hepatitis B virus DNA lesd in the patients with and

within gleatobe ver diseass {SLD)

steatosis, as demonstrated by studies on animals
and individuals with Eenetic syndromes involv-
ing an extra chromosome X.**

Our study revealed a significantly higher bus-
den of comorbidities in the patients with SLD, as

compared with those without steatosis. Estab-
lished metabolic risk factors for SLD, such as di-
abetes mellitus and obesity, were more prevalent
among the patients with steatosis (P = 0,004 for
diabetes mellitws and F < 0,001 for obesity). 5im-
ilarly, other risk factors, i.n.duﬂ.i:':g dyslipidemia
and hypertension, were more common amaong the
patients with SLD} than in the HEV-infected in-
dividuals without steatosis, although statistical
significance was not reached. These findings are
comsistent with previous studies."" " Addition-
ally, we cbserved a higher prevalence of gout in
the patients with SLIY A cross-sectional study in-
valwing more than 4000 ndividuals in the United
States demonstrated that hi_gh:r uric acid levels
are independently associated with an increased
risk of liver steatosis ™'

Alcohol consumption is another impartant risk
factor for SLD.#1.30 Our Aindings did not show any
difference in the history of alcohol abuse; how-
ewer, it was more frequently reported in the pa-
tients with SLD than in those without steatosis.
Motably, since the initiation of antiviral therapy,
all patients in our ;n:hrs‘ls declared abstinence,
which allowed ws to assess the impact of past al-
cohol consumption.

The effect of hepatic steatosis on liver dis-
ease progression in HBV-infected patients, in-
cluding fibrosis and HOC, remains a subject of
an ongoing debate. Some studies supgest that
fatty liver disease accelerates liver disease pro-
gression, while others show no significant assa-
ciation '* 5011 In gur study, although the per-
centage of cirrhosis cases was higher in the SLD
froup, the difference did not reach :igniEu:::m::.
Similarly, a retrospective study of 555 patients
with CHE infection who received treatment (187
with NAFLD and 368 without) found compara-
ble rates of Dnmp:n::l:erl cirrhasis (P = 0.84) and
similar odds of advanced fibrosis/ cirrhosis as-
sessed nvlm.in'l.w:iv:hr ]nr FIB-4 (I = 0.28)." Se-
vere or advanced liver fibrosis has been linked
mare closzly to the degres of necrotizing inflam-
mation and host factors rather than hepatic ste-
atosis in patients with CHE infection ™" Howewer,
several previous m'ﬁ:-.mduﬂ.mg a meta-analysis
of 20 studies involving 6232 patients, indicat-
ed an association between hepatic steatosis and
advanced fibrosis in CHB infection, suggesting
that steatosis may contribute to fibrosis. "¢

‘We found no difference in HOC history between
the SLD and non-5LD groups. This is in conmtrast
to some studies that reported a limited impact of
hepatic steatosis on HCC in patients with CHB in-
fection. ¥ Howewver, our results are in line with
those of a retrospective cohort study, which also
found no association between hepatic steatosis
and HCC risk.™

Elevated biver enzyme activity is often a key in-
dicator of liver damage and inflammation, mak-
ing its association with hepatic steatosis in HEV-
-infected patients a subject of cngoing research.
In our study, we chserved higher activity of ALT
and AST in the SLD group, as compared with
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TABLE 3 Laborstory parameters of the study patients o bassling of thersgy

Paranmeér
ALT, M 47 (23-82) 30 (21-52) =0.001
AST, 1A 38 (Z7-63} 2B (2144} 0.004
PLT, = 100044 174 (147.5-227.5) 190 [168-244) 0.005
Creatining, mg/dl 0.9 {0E-1.1) 09 (DE-1.1) 0.75
INR 1.11-1.1}) 1{1=1.1] 0.84
Biliruban, gl 0.8 [DE-1.1) 0.7 [mE-1} .52
Albumin, g'dl 4.2 [38-4.5) 4.3 (1.0-4.T) 0.0z
Data are presented as medisn (I0R).

1 eonversion bctore: o ceewan ALT or AST o pkat, sltily by 0.0167;
PLT 1o 1041, by 1: reatining t jmol], by 88.9; Biliubin w ieol), by 17.1;

alusiiin 1o g, by 10

Abbreviations: ALT, alssine AST, asp slerase; INR,
intermeatiorsl nonraliesd eatio; PLT, pﬂ&!mﬂm S8 TABLE 1
£ = 0005
17
" R
40-58 11
- = 100433 1UA
4.1 M =500 U7
No data
* &l 2
§
2
0
i
5L0 Non-5L0

FIGURE 3 Comparison of baseline slanine aminolransherase activity in the patients
wilh and without stesolic bver dsease [SLD0)

, meta-anah

I]\E-nm-EI.DFnup. H y of

not show a relationship between HEV DMA lev-
els and SLO.

Despite inconsistent findings regarding HBV
DMA, it has been shown that patients with
HB:A;—p-nsiﬁwEHBimBeﬂim}umea]nmriﬂ:d:
hepatic stestosis. Jiang et al** reported an odds ra-
tio (OF) of 0.81 (35% CL, 0.7-0.93) based on data
from 34 studies. Similarly, another meta-analysis
with data from 13151 patients found a reduced
risk of hepatic steatosis in HBeAg-positive indi-
viduals (OR, 0.82; 95% CI, 0.75-0.91; P <0.001).™
Our study confirms this relationship, showing
alower mcidence of HBeAg positivity in the SLD
group, as compared with the non-SLD growp (81%
ws 22.5%; P = 0.004). This concordance highliphts
the potential interaction between HEV replica-
tion and metabalic factors in the pathopenesis
of liver disease.

The impact of hepatic steatosis on the out-
comes of antiviral treatment in patients with
CHE infection remains unclear. An analysis
of patients treated with p:—gy{:.ted interferon
showed comparable treatment responses be-
bween groups with and without steatosis, n:-g,:rd—
less of HEeAg status. '? Similarly, in patients with
CHE infection receiving NA treatment, hepat-
ic steatosis appears to have no impact on viro-
logical response. " On the other hand, 2 pro-
spective study conducted among Chinese pa-
tients treated with entecavir showed that he-
patic steatosis was an independent factor for
treatment failure, possibly due to reduced en-
tecawir binavailability in hepatocytes caused by
lipid accumulation and diminished cytochrome
activity.”! Furthermore, a global meta-analysis
identifed hepatic steatosis as an independent
negative predictor of virclogical response.’® In
er::l.'llr:i:.:Erlrlhgs related to HBY DMA clear-
ance and treatment duration were comparable
between the groups.

Limitations amd strengths  Owur stody has sever-

22 studies on ALT and 16 studies on AST report-
ed no differences in liver enzyme activity betwesn
CHE patients with and without hepatic steatosis.
These findings supgest that whils hepatic steatosis
can influence liver enzymes in certain contexts,
its effects may not be universally chserved across
all CHE populations. ™

The present analysis showed that HEV DNA
levels at the start of antiviral therapy were com-
parable in the SLD and non-SLD groups. How-
ever, previous stidies 5 psted an inverse re-
lationship between HEV replication and hepatic
steatosis. A meta-analysis of 17 studies iJ'bdurIing
4100 patients with HEV infection found a strong
negative association between HEV DNA levels
and steatosis (F <0.001), suggesting a potential
protective sffect of HEV infection apainst ste-
atosis."" A review of studies conducted in Asian
populations showed that concomitant NAFLD
may inhibit HBV replication and promate the se=-
roclearance of hepatitis B surface antigen.' In
contrast, 2 meta-analysis by Jiang et al?s did
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al limitations impacting the significance of our
fndings. As an observational study wsing real-
-world evidence and retrospective data, it is sub-
ject to potential biases, such as entry errors and
underreporting of side effects. Liver disease se-
wverity was assessed using different methods,
which may introduce inconsistencies and affect
the reliability of comparisons of the disease pro-
gru:inn. ﬂﬂﬂ.i.l:innalhr. steatosis assessment did
not include the controlled attenuation param-
eter in FibroScan, a more precise, noninvasive
tool, potentially limiting the accuracy in steato-
sis meeasurement.

Metabolic data on lipid and carbohydrate pro-
files were not detailed, ﬂs_pcil:e their relevance
for evaluating metabolic mfluences on liver dis-
ease in patients with CHE infection and 5LIL
Information on hypoghpoemic treatments did
not differentiate between insulin and oral med-
ications, which may have distinct interactions
with liver disease and treatment response. Con-
comitant n'beﬂ.inl:inn:.:inﬂl.lﬂ.ing |.'i'|_:|id.-|nw=ri.r.|g



therapies, were also not accounted for, despite
their potential influence on SLD and overall liver
health. The follow-up duration varied among pa-
nenl:. cumplu:anng long-term treatment com-

Furth lcohol consumption was
sdﬁnpomd without ob)ecu'! biomarkers, po-
tentially introducing recall bias and underesti-
mation of alcohol intake.

Nonetheless, the strengths of our study in-
clude the representative dataset collected from
3 different centers across Poland, ensuring that
patients from different geographic regions were
treated under uniform guidelines in accordance
with drug program regulations and national rec-
ommendations. This allows for the p liza
tion of our findings and their application in ev-
eryday clinical practice. Additionally, unlike
many previous stud.les tlut have focused pri-
marily on Asian p with various se-
rological and vunlopul characteristics of HBV
infection, our work uniquely evaluates a white
patient cohort.

Conclusi Liver is was diagnosed in
nearly one-third of patients treated with NAs
for chronic HBV infection. These patients were
more likely to have obesity, diabetes, and gout, as
compared with those without SLD. Despite high-
er baseline biochemical activity in the patients
with SLD, virological HBV activity and response
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Abstract

BACKGROUND

Steatotic liver disease (S1LD) ncluding metabolic dysfunction-associated SLI s
ihe mest prevalent chronic liver disease worldwide and is strongly associated
wiith medabolic dysfunciion as well as chronic hepatitis C (CHO).

AlM

To compare the characteristics of patients with CHC virus infection and the
treatmend with direcl-acting antivizals (DAAs), considering Lhe presence of SLD
comorlddity

METHODS

The stuily i haded all comsecibive hepatitis C vires-sibected patssnts teeated with
panpenotvpi: DAA regimens at a single tertiary hepatology oenter in 2008-2024.

SLID was disgiised rea abdodrinal ulirasound

RESULTS

Amang 658 patients inchaded in e study, 290 (42.2%) hed comaeled SLD. The
highest prevalence (623%) was observed in patents mfected with genotype 3. The
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SLD group was predominantly male (62.8%), in contrast to the non-SLD group, where women predominated.
Patents with SLD were significantly older (P = 0.0007), had a higher body mass index (P < 0.0001), and more
frequently pre-sented with diabetes (I = (L01), obesity (P < 0.0001), hypedipidemia (P = 0004}, and a history of
alcohol abuse (P < 00001). They also had more advanced liver disease as indicated by a higher rate of cirrhosis
(353.5% v 12% in the non-5LD group, P < 0.0001), elevated aminotransferase actvity (P < 000001), bilirubin concen-
tration (P < 0.0001), and international normalized ratio values (P = 0.0001), and lower albumin concentration (P =
0.0028). While most patients in both groups completed treatment as planned, adverse events, including severe
events and deaths, were more frequent in the SLD group. A sustained virologic response was achieved in 97 6% of
the overall population but was significantly lower among patients with SLD compared to the non-SLID group
(95.6% vs 99.0%, P = 0.0081). However, logistic regression analysis did not identify SLD as an independent
predictor of treatment failure.

CONCLUSION

Comorbid SLD was common among, CHC patients treated with DAAs and was associated with adverse baseline
characteristics, including older age, higher body mass index, greater comarbidity burden, and more advanced liver
disease. Although SLD patients achieved slightly lower rates of sustained virologic response, SLD itself was not an
independent predictor of treatment fallure. These fndings sugpest that poorer treatmenl oulcomes n this sub-
group are largely attributable to coexisting risk factors rather than SLI per se, highlighting the need for compre-
hensive management of metabolic and liver-related comosbidities to oplimize antivieal therapy oulcomes.

Key Words: Hepants C; Stetotic liver disease; Dhrect-acting antivirals; Real-world study; Hepatitis C virus

©The Author{s) 2025. Published by Baishideng Publishing Group Inc. All rights reserved,

Core Tip: Steatotic liver disease (SLD) is common i patients with chronic hepatins C and shapes their overall health and
treatment journey. In our real-world study, SLD patients were older, had hagher body mass index, and carried more
metabolic and liver-related risks, leading to lower response rates o antiviral therapy. Yer, SLD itself was not the culpnr -
other comorbidities were. This highlights that suceessfial treatment depends not only on antivirals but alse on managing the
broader metabolic and lifestyle factors that impact liver health.

Clesthom: Janczura ). Bradek M, Flisiak B, Dobrowolska K, Bradek K. Rrymsk P, Zarghska-Michaluk D). Steatotic liver disease m
paticnis with chronic bepatitis C. Won'd J Hepato! 2025 17{12): 11363%

URL: hitps: v wignet com/ 948-51 B2 full'v 1 7/a12/1 1 36349 him
DOk bitps:/de.dod.org/ 104254 wjhov 1 701 2,11 3639

Steatotic liver disease (SLD) is a recently redefined umbrella term encompassing a spectrum of liver conditions charac-
terized b}' ]'mpa.'hmllu]ar fat accumulation[1]. The term includes liver dama.ge attributable to metabaolic d}-ul'uncﬁq.m.
mamssgenic disorders, certain medications, and alcobol abuse. In 2023, the Delphi consensas led b a shift in terminclogy,
rl.-PIm:inB the pre\'iuu:]}- paed “nomalcohaolic fal'l'].' liver disease™ with SLID, and I\d]:l:l:i.ng a broader mcn-ﬂp':.i.ﬁm af the
metabolic determinants of SLD and its strong, sssociations with systemic comorbidities such as obesity, type 2 diabetes
mellitus, dyslipidemia, and arterial hy pertension|2,3]. This terminodogical change also underscores the clinical need o
consider SLI asx a.h.'bﬂugerm:s I:l.llhi.ghl}r Pru\'a]ml:mm]il‘hn that interacts with a wide range af chromic diseases.

Notably, chronic hepatitis C (CHC) s increasingly associated with the presence of SLD. Epidemiological studies
inddicate that hepatic steatosis occurs in approximately 50% of individoals with CHC, a prevalence significantly higher
than that observed in the general population[]. In hepatitis C virus (HOVjrelated SLI, multiple risk factors contribute
o thie development of hepatic steatosis, including both hoest-related and virus-related mechanisms[{]. Hest-related factors
JEI'EEJ}' mirror those seen in Hwﬁu'leml Pupula.liun.. Pﬂl‘ﬁl.‘l.l]ﬂl‘l}' nuun]:unmh af metabolic s}md:rume, such a:ubui.i}r and
type 2 diabetes mellitus. These factors are especially prevalent in Western countries, where the burden of metabolic
disorders i ]'JLHL'I.I JI. However, mn contrast to he'pa.ti.ﬁ.u B virus-related SLD, HCV infection also involves vilu:-:pe-:i.f:il:
mechanizms, most notably ssociated with HCV genotype 3 (G13)[5,6]. This GT is strongly linked to the development of
hepatic steatosis due fo its direct interference with lipid metabolism, particolarly through impaired very-low-density
leup'nhﬂ.n secretion[5]. As a result, steatosis occurs with !IE‘I.‘I.I.E.EI.I.‘I.I‘I} "lEl'l.ﬂ' prev: alence in individuals infected with G173
compared to those infected with noneGT3 viral variants.

HCW infechon continues to represent a msrﬂ:nnl Elul:!al COTCETIL. Pﬂ:unll.ng o the Waorld Health U‘rga:mz.ul:mn, an
estimated 50 million individuals are currently living with CHC, with approsimately 1 million new infections
annualby[7]. In 2022 alone, HCV infection was associated with an estimated 20000 deaths worldwide[7]. HCV infection is
a \\dlﬂmp’:ﬂ.ﬂ] comtributor fo severe liver disease, with cirrhosis and hlr]:\a.hre”u]ar carcinoma (HOCD) representing its
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mamt severe and life-threatening complications[#]. Currently, SLD is considered the most prevalent chronic liver disease
globally[]. The coexistence of LD and HCY therefore represents a major clinical challenge, not only because both
comditions inr]-epunrju'rﬂ}- contribute to liver disease Pmp'r.:iun, but also becanse their interaction may a:n'Pli:F‘l,r the risk
of fibrosis, circhosis, and HCC. Although direct-acting antivirals (DAAs) have revoluotionized the treatment of HCV,
Jnur]i:ng bo cure rates emed.inﬁ 95% in most 'Pnp'ula.ﬁm:_. réal-world evidence on treatment oubeomes in pnl'ierlbs with
comaxrbid SLIY remains valuable vet sometimes inconsistent[10,11]. To address this issue, we designed an observational,
single-center real-world study, comparing patients with and withowt SLD who were treated for chrenic HOV infection
using pangenotypic DAAs negrimens.

MATERIALS AND METHODS

Study population

A real-world, observational sl:ud}' was conducted at a si.'nsle I1=r|ia.1'}- hepnl‘nlug}l center - the Urparhmrll off Infesctions
Diseases in Kieloe, Poland. The analysis included all consecutive patients with CHC treated with pangenotypic DAAs
under the reimbursed National Health Fund program. The patients started antiviral therapy from the beginning of the
a\'m'la.'bcil:il}- of Pﬂnﬁu‘u‘l}rpic mghwm in Poland, ve., from ]ul}r 18 to December 2024, Data were collected from Pﬂl‘i.erl.bi'
medical records and included laboratory results, virological prefiles, and relevant clinical parameters.

Data collection

Observational data were collected at the start of antiviral Iherap}' and IJ.I.II.'I.I'lE r]ruE Pu'ngra:nd'ﬂ.]u:i.md :fu]lunﬁup wigits.
Becords at the start of therapy included demographic and clinical information, including comorbidities and medications
used, history of prior antiviral treatment and hepatitis B vires or human immuonodeficiency virus co-infection, data on
current and 'Pa:d: r]ruE or alcohol abuse, r]iaslwen'u of HOC, and information rl.-ﬂa.rd.'i.rqs liver mlﬂmhﬁm. "'.l'in:]nﬁica]
status, including GT and viral load, was assessed by polymerase chain reaction with a lower detection limit of 15 IU/ml.
La'bural:nq' parameters incloded Dumplrit blood count, aupurta.tu aminotransferase, alanine aminodransterass, pamma-
glutamyltransferase, creatinine, albumin, and bilirubin concentration, and international normalized ratio. The effect-
iveness of DAA therapy was assessed 12 weeks after its completion by evaluating HCV KNA. During treatment and the
12-week 'Pusl:-l:hmp}- 'Peri.ud.. the ua.fel:} of treatment was assessed based on its course, the occurrence of adverse svents,

deaths.

including severe ones,

Liver disease

The :‘taﬁe of liver disease was asseszod usi.nE nom-invasive methods, b}r shear wawve e|as|:ng1lph}- with A:i:uplul\e-r
(SuperSonic Imagine, Aix-en-Provence, France). Liver stiffness evaluation was complemented by calculation of serum-
based indices such as fibrosis-4 index (FIB-4) or aspartate aminotransberase to platelet ratio index (APRI12]. In addition,
in all Pnlierﬂ:l sl were r]iaErmnl with cirrhosds, data were collecbed reEarr]i.'nﬁ the rjemnpema‘hm of liver function in
the past and at the start of therapy, the presence of oesophageal varices, and the baseline Child-Pugh score was cal-
culated. The dia.grmad:uf SLIY was based on the detecton nl’ht.-paﬁc shpatosis, identified H‘u'm.q;h :imagi.ng Ir_y abdominal
ultrazound, which was performed in all patients during the baseline visit.

Ethical considerations

This observational, single-center study was conducted following the approval of the Bioethics Committes of Jan
Kochanowski University in Kieloe [nppr\uwa] Mo 572024, dabed ]ul}r 15, W24, Access bo medical records and the use of
patient treatment data were granted with the prior consent of the hospital's management. All patients were informed
about the purpose of the Hl'l.ld}'. and their inelusion was mnh.'nﬂerl upsn EI'IJ\'i.I.’i.‘I'IE informed consent.

Statistical analysis

Categorical variables were expressed as absolute numbers and percentages. Continuous variables were presented as
medians aJuan with :i.nh:rr.luarﬁlr ranges. The nm'mali.{}r of distribution for continuous data was assessed using the
Shapiro-Wilk test. Comparisons of continuous variables between groups were performed wsing the Mann-Whitney U test.
Differences in categorical data, such as event frequencies between patients with and without SLD, were assessed sing
l‘i:ﬂm'l'sf‘tul, or Fisher's exact test when aFPI\u'Pr.iah:. Hased on univariate ma]}'m id.enli.l:}mg fabors associated with
achieving or not achieving sustained virologic response (SVE) at 12 weeks post-treatment, multivariate logistic regression
maodels were constructed bo estimate the odds of reatment failure. P < 0105 was considerned ulal'isi:il:.ull}r uigniﬁcm'll:. All
analyses were carried out using Statistica version 13 (Dell Inc., Round Bock, TX, United States).

RESULTS

Characteristics of the study population

OF the 688 consecutive Caucasian patients treated with pangenotypic DAAs for CHC, 290 individuals (42.2%) were
diagmosed with SLD. The median age of patients in the SLD group was significantly higher compared to those without
SLD (P = 0.0007) with higher proportion of individoals aged over 50 years (34.5% 02 41.7%) (Lable 1). The SLD population
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Tabde 1 Baseline charscteristics n the steatob liver disease and non-steatabe liver disease growps, i (%)

Parameter SLO (n=290) Non-SLD jn = 308} Palue
A v, vecian Q310 54 R4 430350.67) L
Agez50 158 {545} 166 [41.7) 0L0HE
Crntalir, wirmmam fenens 106 {373}, LAD [62.5) 29 (590,163 (410§ < QL0
BN ey on’), s 003 652830 2u822327) <o
MLz 35 kggfm? 181 2.4} 1 274 < QL0L
Ay comamtidity 42§14} 491 (73.1) 04
Diakises 41 [141) 3280 amnmn
sty 75 [259) 42105} < Q0L
Aubsissrmne Gaordin 18 53} 24§ ons
Arterial ygur irvacn 108 {373} 13l (329 ama
Mo HO hasnars 17 5.8 3075 [T
Rusual disvase nEe 395 4813
Chdulithiasis A1 21 9334} [
Hyperbpidisia {1737 34 {95 01
Conwomsitant sedications 182 4663} 2% (593 0
HEW coindentaon [HBaAp+) 1§03 b =
HIV cusrdn tacen 1407 o T
INTH carrent past 517 23 0786
Adeishal abus in the grast A7 [231) 15 {15) < Q0L

SLI: Steatotic Hver disease; O Cheartile; EME Bosly s indes: HOC: Hipabscslluler carcinoma; HEV: Hepatitis B varms: HBaAg: Hepatitis B serdace
tgen; FINV: Humsan & Beficivmcy vinus; IVIDLE | Irug use.

WaEs Pﬂ'l:d.l.!l:l!.i.l.‘lﬂl‘ll‘]}' male, whereas the non-SL1 group comsisted mui.n]}- of women (59%). Patients with SLD had a
significantly higher median of body mass index (BMI) compared to those without SLD (26,5 v 2406, respectively, P <
(L0001 ). hnpurlan.ll}', 62.4% of individuals in the SLD group had a BMI emed.i.rq; 25, i.nr]i.n:a.ti.nu a HE}J Prq.-\-alrm of
averweight or obesity within this population (lable 1), The distribution of BM] valoes across both groups is illostrated in
Figure 1A, The SLID group was more burdened with comorbidities (P = 0.0014), with statistically significant differences
obswerved for diabebes, h}'perﬁpcirjunia, amid ubﬂil:}' {Table 1). While the owverall Pn.-valerln.- af h}'Pm'l'mi.qm did nost differ
significantly between groups, patients with this diagnosis were significantly less likely to have SLD, 45.2% (P = 0L0354)
(Lable2). A significantly higher percentage of patients in the SLD group reported a history of aleahol abuse (defined as
aleohol intake excesding 20 g/ day for females and 30 g/ day for males) compared to the non-5LD group (23.1% vs 38%,
respectively). OF the 82 people who reported a history of aleohol abuse, the majority, 67 (81.7%, P < 0.0001), belonged to
ithe SLIY grourp | Lable 2). Sinrequa]i.l:}'i.ng for and r]u.ri.ng antiviral H‘LEN.F}'. all patients declared abstinence (Table 1).

Treatmant and liver disease charactenistics

The median baseline HCV ENA viral load was comparable between the SLD and non-SLI groups (Lable 3). Patients with
SLID demonstrated !i.BI'Ii.FiI.'ﬂI'I“!' hi.gl'u::r median aminotransferasze a.u:l:i\ri.l:}-_. with elevated levels of both alanine
aminctransferase and aspartate aminotransferase (P < 0.0001 for beth) {(lable 5). Other liver function parameters also
differed significantly between the groops: Patients with SLD exhibited higher gamma. glotamy lransferase and bilirabin
lewels, lower albumin concentrations and platelet counts, and incressed international normalized ratio values (Table 3} A
sigmificantly lower proportion of patients in the SLIY group were treatment-naive compared to those without SLD
{Labl=4). N.ul:abl}'. previous non-response fo both interferon-based regimens and DAA H.wrap}' WAS MOTe l'rﬂluerlﬂ}-
documented among, patients with SLD (lable 4). Throughout the study, the most frequently used therapy in the SLID
group was sofosbuvir/ velpatasvir with or without ribavirin, sccounting for 54.5% of treatments, whereas the gle-
capam'irfpubrem regimen Fu'ﬂlum.ma.lﬂl in the non-SLD group (616%) (Lable 4).

Clinical indicators of advanced liver disease were more prevalent in the SLD population. A significantly higher
]:!rupurﬁm af Fnﬁml: with SLIY had a documented hisl:uu'}- of h.l.-]:!a'l:il: d.nnumpﬂ'maﬁun, inclur]i:r.u ascifes md._.lrur hl.-]:!a.ﬁl.'
encephalopathy (8.6% s 2.0%, respectively, P = 00001), Similarly, the presence of documented cesophageal varices was
significantly more frequent in the SLD groop (< 0.0001). This pattern persisted at baseline evaluation, where patients
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Table 2 Share of steatotic liver disease smeong patients with risk factons, m (%)

Parameter  Arierial by pertenaion Disbetes  Hyperipidemia  Cverweight » obesity Mlcohol G2

Ally 688 23 {uT) 73 (16} B9 [129) 290 {42 EIL® 114 [166)
SLIY 108 §45.3) 41363} 50[56.3) 181 {563} & {ELT)  T1Ed
Non-SLIY 131 {54.8) 32 (436} 39 [43H) 18 {38 1E5{8Y 43077
Falue 10754 1363 10951 < (L0 SOONL OO0

GT3: Gamnarby e 3; SLD: Steatobic lver dessase.

Tabde 3 Bassline laborastory parameters in the steatotic Bver dissase and mon-steatotic Bver dissase groups, median (01-33)

Paramater SLO | =290 Mon-SL0 (n = 398) P wale
ALT fILfL) TLIN [47-108} 4 [A178) < Dl
AST{ILfLY 05 [8095) W [285H) < Dl
GGIP {IU/ L &7 {37136} 3.5 (2071} < Dl
Albussin (g/dL) 40 (3644) 41 p9-44) 000
Hilirubin fmg 4L} 07 [ke11) L6 0 5-0.9) < Bl
Haensoglobin dgf IL} 146 (132158 143134153 01461
Plablets {x T L) 176 (18227} 196 {159.337) < Bl
Croatisire [nsg/ AL} 08 705 08 0709 05771
INR 1.04 [LO0-1.18} 100 {LO0-1.10) D000l
HICW RMA = 10° L e} 1.0{13-25) % {03-28) D963
Q Cusartili; SLID: Steatotic livir disase; ALT: Al ami devisas; AST: Aspartali ami i GGIF- G plhutarm ] transpeptidass; INR:

Irvteerrrtiienal seoresalised rabicg HOW: Hepatits C virug RMA- Bbeemeliis acsid.

with SLD cemtinued to show a higher prevalence of ascites and for encephalopathy compared to the non-SLD subpogu-
lation (7.9% vs 23%, ' = (LOMIS). Patients with SLD had a significantly higher prevalence of G173 infection compared fo
the nom-SLD groap (24.5% vs 108%) (lable 4, Figure 16). Among the 114 patients infected with HCV GT3, nearly one-
third had SLIY (£ = 0.0002) { Table 2). NE\H‘HJ.EJm. GT1b P:I'ﬂ’nl'l‘l.i.l‘l.ﬂ'h‘_‘i. =0 this GT remained the most ]:!re\'a]en]: in both
groaps (Figure 18). Fibrosis staging revealed a significantly greater proportion of patients with fibrosis stage 4 (F4) in the
SLD group compared to the non-SLD group (358% os 12.0%, P < 00001) {Fpure 10} Additinally, the proportion of
patients classified as Child-Pogh B or C among, those with F4 fibrosis was higher in the SLD group (29.1%) than in the
nom-SLD group (35.0%) (1 able 4). Consistenthy, the SLD subpopulation demonstrated a higher proportion of patients with
an APRI score 21 rnrnpan:iih.! the mon-SLIY group (d66% o= 19.1%, l‘l‘_“PEI:H'I'EJ}'] {Figure ]]1].5iu:.iJar|:,.'. FIB-4 scores werne
significantly higher in the SLD group, with the largest subgroup consisting of patients with FIB-4 > 267, accounting for
43.5% of the SLD group, in contrast to 19.1% in the nen-SLD population (Figure 1E). Furthermore, HOC was more fre-
quently diagnosed in patients with SLD than in those without (34% o3 1.0%, P'= 00299) (Table 4).

Treatmant safely and outcomes

The effectiveness of DAA therapy differed significantly between the SLD and none5LD groups in both the intention-to-
treat (ITT) and Puer-Fu'u‘bucnl (PP} ana]}l:nu. In the ITT am'}-:n'.u_. 91.0% of patients in the SLI¥ group achieved SVR,
compared o 38.2% in the non-5LD group (P < 0,0001) (Figure 1F). Similarly, in the PP analysis, the SVR rate was 95.6% in
the SLD group 0 99.0% in the non-SL.0D group (P = 025) (Figure 1F). Patients in ﬂil.-SLU.-.'ubEruuP e m.nte]ilm:l}' o
experience serious adverse events during treatment (P = (LN54), mainly noneliver related. Adverse events of special
interest, ascites and encephalopathy, were also significantly more frequent in patients with SLD ([ables 4 and 5). The
m'tali.t}' rafe was :isp':.i.fi.n:ml:l}r hi.El'l.Er among, ]:!al'i.erﬂ:l with SLI¥ numl:un:d to the non-SLI0D group {(3.8% o= 1%, P =
(.0168). Across both study groups, 13 patients failed to achieve SVE. The majority of non-responders were male (92.3%)
and were characterized I:r} :'|._:'|:|.i.|."i.|:.|||'||'Hl'!.I hi.gh.-r BMI and poorer lal:nral‘nr}' parameters mmpﬂn:dh.! l‘l‘_"PDI'H.’m {Table &).
Among nom-responders, 53.8% were infected with HCV GT3. Clinical indicators of advanced liver disease were more
prevalent among non-responders as compared fo responders, 5 out of 13 patients (38.5%) presented with hepatic enceph-
ﬂll.‘lPﬂI‘J.'l.}l’ and for ascites (P < 0.0001), and 69.2% had circhosis (P = 000002) {Table 6). Multivariate .u.n.ul}'sis documented
that GT3 infection and circhosis appeared to be independent predictors of SLD inpatients with CHC, P = 000234 and P =
(.00, rn.]:!ecli\'el}' [ Table 7).
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Table 4 Characteristics ol antiviral therapy and liver disease In the stestotic liver disease and non-steatotic liver disease groups, n (%)

Parameter SLD (n=290) No-SLD (n = 388) Pvalue
o3 71245 43 (108) <00
History of artivaral therapy amis
Treatment-nanv 257 (88.6) 380 (95.3)

T pemicced, oader o IIN-Dised 19 (66 508

nyama

Trws P ! spomder 10 DAA M H) 3mzy

s

Curront troitmend rogzmen <00
GLE/PIB 127 (435) 25 (bl8)

SOF/VEL £ REV 158 (34.5) 153 (38.9)

SOF/VEL/VOX 50 o

History of hepatic docomporsation

Ascites and/ ce erwvphalopatiy 5 @h) 820) aoar
Axcitin M x3) a2 ame
Encephulopathy san 2q5) amm
Dixcurmeed wophageal varics E-TTERT) 743 <m0t
Liver dexomgurnastion at basel

Ascitis and / or encephadopatin nEy) 23) Q0NE
Ascilis nEy) AR s
Enceptulopathy nes s amos
¥ 104 (358} (1 <Q.0001
Chadd-Pagh, in relation to F4

B4C 0291 2025 oo
HCOC PUEER 1) 4(Lm ames
OLTx o o NA

SLI: Steatotic liver diseass; GT3: Cenotype 3; IFN: Interferon; DAA: Direct-acting antsvizal, GLE/PIB: Glocaprwevir/ pibrentasvie, SOF /VEL-

Sofcsbuvir/ velputasvis; SOF/VEL + RBV: Scdusbuvie/ vidputasreir with ar without sibuvirin; Fi: Fibrasis atige 4 HOC: Hopasocellalir carcinoma; OLTx
Orthotogac liver transgplantatson.

DISCUSSION

The prevalence of SLD g, individuals with chronic HCV infection varies widely according to available data, with

estimates ranging from 27% to 79%[3,1%-15]. The values obtained in our analysis fall within this range, as SLD was
confirmed in 42.2% of the study population. Discrepancies in the prevalence of st is in patients with HCV infection
reported in different studies may be due to differences in the characteristics of the populahons analyzed, including the

perrmugeu(patmbmfecbdmlhc'ﬂ the severity of liver fibrosis, the burden of cardiometabolic risk factors, and
Heog; | regions]17]. The influence of geogra phxtalrrgwnwasdmumn-abdmlhehustmchmlvnsmm!udni
byhddl‘[:mmg?ldnpﬂemdxamﬂbmﬂcvmfectedlmhvulmk.]‘huppcr ported a p pre —

of 49%, which aligns closely with our findings, with the highest bvquarvdSZ%obsmedmﬂtWorld Health Org-
mmtmkeglonolthem Howe\'ef.ﬂ:mapm) of studies included in the meta-analysis by Li ef af[ 3], used liver
biopsy as the diagnostic gold stand wluchmaymnmbukbuhghunpmtedplwnlmdmwhahhwmdem
even mild degrees of steatosis[16,17]. Therefore, the method used to diagnose h also app to influence
the results obtained[15].
D«spihritsmldoubhedadvanhges.limhiopsyasadhyuﬁ:mzﬂnlhshrgelybaeomcohmldeinmmdmks
and has been replaced by noninvasive inations[19]. Currently, shear-wave or trarsient elastography or even serum
markussuchsAPRlorHBJmusu!bmhvuhhmn. Using transient elastography with controlled attenuation
t, it is also possible to assess liver steatosis. This method was used in the analysis of a population of
BZBSpumhpuhausmﬂlH:memnfechmamm\gwhomts%hadtoemhngsw which is also very similar to our
results{20]. However, due to the cost and limited availability of this examination, ultrasound, which does not have these
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Table 5 Sﬂfﬂ_\' of direct-acting antiviral therapy in the steabobic liver deease and nof-sieabates liver deease groups, m (%)

Theragry dascominuation B{2H) ETLED
Mo dlata 1403) ]

Suriuns i cvimits 0 5 {25 s
Liver-relatid T3 20 M
NonTvr-relannd 11 55) BT 06
AEs leading b trotment discontination T} ETLED 10
Patiwnts with 41 keast o AE 46{15.9) RS ama
[ e - 16 (5.5 1243 1
Ao 1403} ETLE [T
Hiaidachat 4{14) 102y 0187
AEsaf particular interst

Accilisa B0 (3.4 103y [T
Hogratis e epulipatly W34 amsy one
Chaskrisinbustinl Bl ] ] MA
Dtk 1 {35 4010 ol
Liver-relatid 5ELE 250 = L0
NonTvr-relannd &{183 250 > L0

Wi casirs oo livir divormpemsation, o case of Snug-indued liver injury after issmban, o cass of livis tansplatation dusing direct-acting anthiral

theragny, bwir casars of hapaticellsl inoma Jagrased st Iy with hepatitss C virus infocti
R s — : By, dwmr gt of B i chagmosind szl Iy ‘with hepatits C virus infiction.
erwnr casiss of liver ﬂlﬂmp’n—lluﬂ\lmuﬂdlrhjuhﬂhlume

Cews casser of liveir dusctvmpossa ions, s dases of B

ST Shisabots Bver s AE: Sl vt

lirmitations, is the most commonly used method for diagnosing SLD{Z].

The P-u]:!ular.imhbmd :d:ud}- comducted from 2007 to 2020, which coversd a Pq.!]:!ulalim of nurl}' 00 I:'Erphun
patients infected with HCV, was based on the diagnosis of liver steatosis using ultrasound, the same approach as in our
study[22]. The researchers docomented a 41.9% prevalence of SLD, which is almest identscal bo the value found in our
analysis. A& very similar result was obtained in a study from Taiwan, which included nearly 6000 patients, with an SLIY
rate of 36.8% and ultrasound as the predominant diagnostic method[273].

With an overall Pn.-\-alem:l.- of 42% in our :d:ur]:,. we documented a m.gn.l.'l:l.n:.u.nll} ]'.H.E]'.H.‘I’ Fre\aJEr.u:\em patients imfected
with GT3, reaching as high as 62.3%. GI3 is a well-established virus-related risk factor for hepatic steatosis and has been
cormistently associated with a significantly greater prevalence of SLD compared to non-GT3 GTale,24]. Our fndings align
closely with those reported by Rubbia-Brandt ef af[25], who reported a steatosis prevalence of 51.2% among GT3-infected
patients. A retrospective RWE study involving 98 Swedish patients infected with HOV showed that steatosis assessed by
the liver bin:]:!:}' wWas uiErl.iEc.u.nl'l}' more common in individuals infected with the G173, and this sssociation aﬂ:-euu:diu be
independent of the host-related risk factors, suggesting a Gl-specific, virus-induced mechanism of fat accumulation in
the liver[26].

Wheen comparing HCV-infected patients according to the presence of hepatic steatosis, we documented a significantly
higher age (P = 0L007) and a clear predominance of men (< 0L0000) in the SLD population. Our results regarding the
hl.gher incidence af SLI in men are consistent with the results of a ulud\- conducted in an [talian cohort of 400 patients
infected with HCV[27]. This analysis also showed a significantly hghl:r prevalence of cardiometabolic risk factors
associated with SLD in men. BuH.'L sex and age are well-known non-modifiable risk facbors for SLI, r\eprl.“m of the
presnce of HCV infection, [n the general population, the incidence of SLD is higher in men than in women, partly due o
the influence of sex hormones, with estrogen acting as a protective factor and testosterons increasing the risk of SLD[2,
Jii'I. Ina JarBe- M]w-up _'Iapnnem.- .-.'l'ur]}' i.nvrsl'i.ﬁa.ﬁnﬂ the rela.ﬁl:mship hetween age, menopause, and SLIY incidence,
premenopausal women were found to have the lowest SLIDY prevalence out of the analyred group, followed by post
menopausal women (15%), and men (24%)[30]. Interestingly, age was found to be an independent risk Facbor for hepatic
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Tabde 6 Comparison of responders and wirologle non-reaponderns. univariate anakysis, mediam (Q1-03)00 (%)

Parameter Responders | = 656) Nen-respanders (a=13) Palue
Comdier, weurmmm fznen 339 (F1.7)/317 AT 170 /12 (825) a4
Agge [yvars) 47 P63 45 H2-5n a5k
Agez50 34 363 5(385) orEz
BN flg o) B3 [@F-MA) TR (E1-304) anso
ALT (ILIfLy 55 (691 77 AL} ansed
Albumsin (g/dL) 41 (3544) 1354 NTE
Bilirubin fmg dL} 07508 15[123 a0
[TI————— A4 134155 144 26151 03643
Platslets [ 100/ L) 192 (145734} 79 (74-158) anonl
Croabisiess g/ BL) 0 (07-05) 09 e sl
R L (1LY L2{L1-14) anol
HOV RMA = 10° 1L/ snl) 10326 06 0425 arear
Curnnt trestmenn rogimmem
SOF/VEL + REV 7 (43.7) ET= Qo
GLE/FIB 364 (355) 4(308) a7
SOFWEL /WO 5 {8y o > 09w
Any S04 () 10 76F > 0899
Hypurtonsivn nipEsy 154 a27e
Dhiakuses. mollitus 6 (101} 2154 04
Chossity 112 (I7.0) 4308 0258
Auibsrtermie daedin 41§63) a = (L9909
| PR - 56 15) 1M =999
Noa-HOC hemars 4246.4) 177 05818
Concomsitant medicalions 401 j51.1) 11 {545) o7
] 105 (16.0) 7 (EAE) ez
History o provivus thasapy an
Traatrwnt-nany 611 (51 988.3)
f eT———— 45 46T) 4308
History of hepaic teoonpersation
Encophulispathy aml o axites e [R5 = 0o
At 17 {26) 5[I85) <0001
Encphulispathy el 175 n7se
Dhescus b csstpshanpual viseicos 41467 7536 <0000
Hopatic decompursation at hasdine
Encophulipathy aml o acities 18 {27 585 = 0o
Encophulispathy TiLL 1E: alde0
Asites 17 §25) 4(308) a0
METAVIR F4 128 [19.5) 988.3) ooz
P BFC, in relation o F4 6 (LY 61463) s
HIV 1003 0 = 00909
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HEW (HBsAg+) ETIEN 0 = 0895
HOC T 170 01628
LT [ 0 NA

 Quartile; Bhl: Body mass indes; ALT: Alanine aminstrasedirase; INR: Inbernational ssiemmalined ratio; BCW: Hepatitis © virus; SOF/WVEL + RBV:
Sofessbuvis/ velpatasvar with or withoul dbavicie GLES PIE: Glecapervir pilbrenbasyar; SOFVEL YO Sobmbuvar S vel patasvie )/ vemilaprey in; HOC
Hirpatiwilular carvisema; GT Gensbyge 3 Fic Fibrosas stage 4: OF By C: Child-Puggh Class Ber C; HIV: Humen snmusodeficsney vimes; HBV: Hipatitis
B vinus: HBsAg Hipatits B suface antigen: OLTx: Orthatopic liver transplantati

Tabde T Factors associaled with treatment fallure in multivarabe analysis

Effect Effect measure OR B5%CI P valwe
Intimapt o < QU001 0T < DL
[ Malis 6062 0851-56.5978 [
GTA isdection s E N 1.206-13.162 [T et
Hisberry af previous thesapy Expuricncel 64 OTE-12206 [IRIT]
Filwimis 4 6716 1825062 s
A 230 kg i Q1682 787 0.3658
SLIV s 2515 048812859 [ vy b

OR: Oulde ratse CL: Comdidimes inbirval; CT: Genotyps: BME Bosly mass sl SLD: Shoabobse Bver diasinar.

steatosis emly in premenopausal woemen[30]. The results of the Eurostat report released in July 2004 nobe an increasing
percentage of overweight people with age in several European countries. In Poland, the percentage increases steadily
from 40.9% for the 25.34 years group to 728% for those aged 65-74 years|31]. The increasing incidence of hepatic steatosis
inan agm'.nﬁ Euru]:n.-\nn Pupula.ﬁm may be due o the mcruan'.ns burden of comaorbidities, i.'nl:l.‘l.ll']:i.l'lﬁ metabolic disorders
[32]. In a large prospective Chinese study performed from 2021 to 2022, age 2 60 vears was associabed with a higher pre-
valence of SLD{3).

Past aleohol abuse was another parameter that we docomented as significantly more commen in patients with SLD (P
< (L0001 ). Since abeohol-related Lver disease is a separate categpory of SLD, our findings are not surprising[2]. The deve-
]npl:m.-nt of SLID is also lmd.ema'bl}r linked to the presence of other modifiable conditions, such as diabebes, ubﬂll‘} and
dyslipidaemia, which are elements of metabolic syndrome]=,34]. This is reflected in oor study, as individual cardio-
metabaolic risk factors such asublﬂil‘} {25.9% o= 10L6%, P < (LDDO1), ]1} Per]il:id..um'liu {172% o= 9.8%, P = 0.0041), diabetes
(14.1% o= 8%, P = 0.0103) and hypertension (37.2% vs 32.9%, P = 0.2302) were significantly more commaon in the SLI
population as compared to non-5L0 patients. These observations are consistent with the results obtained by many other

[:l 15.23.% |.I

The number nf :rnetuh:.l:il: syndrome components is important to factor in, as the presence of multple metabolic
diserders can be associated with the progression of liver disease, development of liver fbrosis or even circhosis, and a
higher risk of HOC[5,55]. Esch component of metabolic syndrome increases the risk of liver-related mortality[36]. We
demonstrated a significantly higher occurrence of cirrhosis and advanced liver fibrosis in patients with S compared to
the non-SLIY Froup, anoumpunied Ir.!.- :dE::iﬁml:l}r increased nondinvasive markers such as APRI and FlB-4 (353.8% = 12%
and 12.1% vs 6.3%, P < 001 for cirrhosis and F¥ Gbresis in SLD and non-SLD groups, respectively). According to data
available in the literature, the documented progression of lver dissase in HOV infection in the case of coexisting steatosis
may result ru.tvl.m]}- frowm its presence per s, bt also From risk fachors lua.d.i.nE to the d.mneh]:!rrl:l'lt-ufSLl.'l'l"-F,’i.":I.

Another important element of our analysis was the assessment of whether the co-occurrence of SLD in HOV-imfected
patients affects the effect of antiviral 'H'.u:rap}r. We assmessed the use nf]:\mﬂuw‘l‘ﬂ:!i.n: repimens bo imclude patients imbected
with varieus GTs, including G13, in the analyred population becawse in the interferon era, hepatic steatosis was a well-
documented ne-pli\'r ]:!rer]i.n:h.!r of SVR, ﬂpeciau_'y m Pnl'ie-nl:s infected with GIHI"-‘-"]. In our :l'ur]}'. r]ﬂpcitu all Pal:i.enh
receiving modern pangenotypic DAA regimens, SVR rates remained significantly lower in the SLD group compared fo
the non-SL0 growp in both I[TT and PP analyses. However, it is noteworthy that findings from other real-world studies
have been inconsdstent rl.-uprd.i.nﬁ the role of SLD in treatment outcomes. For instance, data from the German Hrpa.til"u C-
Begistry - a national multicenter real-world cohort - showed that no significant differences were observed in SVR between
those with and withouot utualnen':[ll'll. Sci.rn.ilarl}'.. another Jarge-:n:a]e :.'tud}r im.rnlv:i:ng 14,346 Pnl'.ients treated with
interferon-free regimens found no significant difference in SVR rates between patients with or without hepatic steatosis
[5]. In our cohort, although SVR was lower in the SLD group, multivariate analysis did not confirm 5L as an inde-
Pe-nl.{rn.l' risk factor for noneresponse. We hﬂ:uﬂusu’: that the observed poorer treatment ootoomes in this Pul:lulaliun
may be attributed to a higher prevalence of advanced liver disesse, maore frequent GT3 infection, and a predominance of
male sz - all of which are mcngm'.zer] i.nd.epﬂ':d.enl]:!red.il:l‘nr: of treatment Failure, a= demonstrated in Em.-viuu:rl.-.nu.n:h
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4142].
[ In l:!m':hld}-, nok nn]}l offectivensss bﬂ."ﬂl.'ﬂ.lﬂf!t}l’ differed hhvunpa.liﬂrlswilh and without SLD. Patients with liver
steatosis experienced a higher overall rate of adverse events during DAA treatment, which appears to be primarily
related fo their more advanced liver disease and jrreater burden of comorbidities, rather than to steatosis itelf. Both
hepatic (eg., ascites, hepatic encephalopathy ) and extrahepatic complications ocourred more frequently i the SLD group,
Although serious iver-related sdverse events and lver-related deaths were also more common among, patients with SLD,
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these differences did not reach statistical :ip':iﬂ:ml:z. These ﬁru]i.n.ﬁ: underscore the need for careful mamiboring of
patients with advanced liver disease and multiple comorbidities.

Ohar uh.'ld!.- ha= Hmitations, which we are aware of. These arise from the real-world nature and observagional d.ﬂdsn of
the analysis, with possible bias and data gaps. There is potential for unmessured confounding factors, swch as dietary
habits, levels of physical activity, and other lifestyle variables, that could not be fully accounted for in our analysis. We
assessed the presence of lver steatosis based on olirasound examination, which is a w:irjrl}' available and :i.ne:l.]:msi.w
method, but has bow diagnostic efficiency in mild SLIY and people with a BMI > 40 kg/me. It may have underestimated
the actual prevalence of SLID in the analyzed population. The single-center nature af the study prevents drawing general
comniclusions about the prevalence of SLD among, the HOV-infected population throughoot the country, which is also a
limitation. Furthermore, our study lacks follow-up data on SLI status after achieving SVE. Consequently, we are unable
o determine whether h:]:!a‘l:il: steatosiz resolved or whether associated metabolic fackors :i.m.Fu'm':, which are kz} consider-
ations for the long-term management of this patient population. Finally, it should be remembered that the disgnosis of
liver steatosis based on ulbrasound examimation is reliable when the process imalves M%-30% of l'nepalnc}"lz:_. IETEOvET,
in individuals with a BMI > 40, this test is less sccurate, and these factors should be taken into account when interpreting
the result[21]. At the same time, however, the single-center nature of the stady is it strength, as all patients analyzed
were treated ﬂl.'l:DCI‘f]i.TlE to the same Pri.nci.Plu I'.l}r the same team of doctors, and all tests were Perfunmd in the same
laboratory. Ultrasound examination and elastography were also performed by the same researchers using the same

equipment.

CONCLUSION

We documented a 42% rate of SLD comorbidity in a real-world population of HCV-infected patients treated with DAAs.
Patients with liver skeatosis were older, had a high.:r BML a high:l' burden of comorbidities, more ﬁtq_l.u:rrt GT3 infection,
and more advanced liver disease compared to those without SLD. Due o these negative predictors, the effectiveness of
DAA treatment was si.gni.ﬁ:anl]y lower than in patients without SLD. These :Fi.nr]i.ngu underscore the mportance of
systematically assessing SLD in HOV-infected individuals, not only as a comorbidity but also as a clinically relevant
masdifier of treatment response and prognosis. Integrating non-invasive tools for steatosis evaluation into routine HCY
rmnagemml: could h:lp- ulo.-:r:h.f:,r h.iEh.-risk Pnl:i.enlu.. Eu:ir]e closer :rnul'lcil'nri.nE, and :i.n&uu'rnariun:ﬁve interventions aimed
at reducing metabolic risk factors. Given the ageing population and the rising prevalence of obesity and metabolic
dimorders, SLIY i Jih:l}' (15 ]:!Ia.!.- an i.ncrmi.ns;l}' impnﬂ.a.rrl: ranle im r]el.-rm.ining lIJI.'I.E\ll'ﬂTI.'LJi'h'EI' health in those with past ar

ing, HCV infection. Addressing this challenge will require both improved dinical pathways for risk stratification and
broader public health strategies to mitigate the growing burden of metabolic disease.
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Abstract

Steatotic liver disease (SLD) is a condition characterzed by excessive fat accumudation within hepatocytes.
In recent years, the nomenclature and diagnostic framework of the disease have evolved and the term SLD has
replaced the previows fatty Bver disease classification. This change reflects a mare indusive understanding of
the metabolic drivers of the disease and its strong assodiation with systemic conditions. With the rising global
prevalence of metabolic disosders, the burden of SLD has increased significantly, making it the leading cause of
cheonic lver disease worldwide. While many cases of SLD remain nor-progressive, metabolic dysfunction assodi-
ated steatohepatitis (MASH) may advance to fibrasis, dirthosis, or hepatocellular @rcnoma. The risk of disease
progressian may be greater when fver steatosis coexists with other hepatic insults, particularly chronic infections
with hepatitss B viras or hepatitis C virus. This review explores the prevalence, intesactions, and therapeutic

implications of SLD in patients with chronic viral hepatitis.
Key words: HBV, HCV, liver steatosis, chronic hepatitis.,
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Introduction

Steatotic liver disease (SLD) is an umbrella term for
a wide range of conditions associated with metabolic
dysfunction. SLD encompasses liver disorders charac-
terized by excessive fat accumulation in hepatocytes, re-
sulting from various causes such as metabolic disorders,
monogenic diseases, drug-induced liver damage and al-
cohol abuse [1]. In recent years, there has been a change
in the nomenclature and diagnostic framework for the
disease, with the acronym SLD replacing the previously
used term “nonalcoholic fatty liver disease™ (NAFLD)
in accordance with the 2023 Delphi Consensus [2].
The change, endorsed by hepatology experts, reflects
a more comprehensive understanding of the metabolic
basis of SLD and its strong association with systemic
disorders, including obesity, type 2 diabetes mellitus
(T2DM), dyslipidemia and hypertension [3]. The global

burden of SLD has increased dramatically, fueled main-
ly by the obesity pandemic, making it the most common
cause of chronic liver disease in recent years [4]. Cur-
rently SLD affects about 30% of the world's population,
more often men. Its distribution varies significantly
across different regions of the world (Fig. 1) [4, 5]. While
many cases of SLD remain clinically stable without sig-
nificant progression, some may progress to severe forms
of the disease, such as advanced liver fibrosis, cirrhosis
with risk of liver failure, and hepatocellular carcinoma
(HCC). The progressive form of SLD is defined as met-
abolic dysfunction associated steatohepatitis (MASH),
which is characterized by liver inflammation and fibro-
sis resulting from the accumulation of fat in the liver
[6]. The risk of progression becomes even higher when
steatosis coexists with liver damage of other etiologies,
including hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections [6]. Chronic viral hepatitis caused by
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Fig. 1. Prevalence of steatotic [ver disease diagnosed by ultiasound, 2019

HBV and HCV continues to be a significant contributor
to liver disease and liver-related mortality.

Steatotic liver disease and chronic hepatitis C

Epidemiology

HCV infection remains a significant public health
problem worldwide. According to the World Health
Organization (WHO), about 50 million people are
currently living with chronic HCV infection, making

it one of the leading causes of chronic liver disease,
cirrhosis and HCC (Fig. 2) [7]. Hepatic steatosis, de-
fined as excessive lipid accumulation in hepatocytes,
is a common histopathological feature in patients
with chronic hepatitis C (CHC). Studies indicate that
the prevalence of hepatic steatosis in patients with
CHC ranges from 45% to 79%, which is significantly
higher than in the general population [8]. Significant
geographic differences have also been observed in
the epidemiology of hepatic steatosis in patients with

Legengt Crested by authors. Based on sefesence [7]
Fig. 2. Prewalence of chronic hepatitis C by WHO region, 2002
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CHC. In countries such as France, Germany, Italy, and
the United States, due to the increased prevalence of
T2DM and obesity, steatosis associated with the met-
abolic syndrome predominate [8]. In South Asia and
Australia, where there is a higher percentage of pa-
tients infected with HCV genotype 3, the predominant
viral-related steatosis present in more than 50% of in-
fected patients [9]. Ethnic and genetic factors may also
influence the variation in the prevalence and severity
of steatosis [8]. Although the most common form ob-
served in patients with CHC is mild steatosis [10], its
clinical consequences should not be underestimated.
In HCV-infected individuals, steatosis is often asso-
ciated with more advanced histological changes and
faster progression of fibrosis [10]. Another emerging
issue is steatohepatitis, in which, in addition to fat ac-

Table 1. Differences batween host- and vinus-selated steatosls in cheosic hepatitk C

cumulation in liver cells, inflammation develops with
damage to hepatocytes and their ballooning degenera-
tion. It is estimated that steatohepatitis occurs in about
10% of patients with CHC [10].

Risk factors associated with the development
of hepatic steatosis and progression of liver
disease in patients with CHC

The development of hepatic steatosis in patients
with CHC is determined by numerous risk factors,
which can be broadly divided into viral and metabolic
factors (Table 1). Steatosis associated with viral factors
is mainly the result of direct effects of HCV, especially
genotype 3, on lipid metabolism [11]. Figure 3 pres-
ents the main molecular mechanisms by which HCV

Category Main drivers Mechanisms Prevalence Climical impact
Host-related  Metabolic factors {isubs  Insulim resistance, inceased visceed fat, Predominates in Westem Indepeadent rick factor fior fibross
SLD resktance, cbesity. cheoeic inflammation, cytokiee dysrequlation  countries with hich cbesty  progression; assodianed with metzhole
T200, alcodol wse) {TNFz, IL-6), reduced adiponectin and T2OM rates syndrome and worse progeosis
Virus-related Divect vieal effects, Disrupted |ipid metabolism via impained Highly peevalent in Chosely related o vieal boad; associated
SLD panticularty HCY VLDL secresion, upreglation of SREBP-1, regioes wesh high HCV with fastes fideosls progression
Qenodype 3 reduced MTE PPAR-c, PTEN acavity GI3 infection rates

M - civosic hepeeeis £, T3 - gesodype 3, WOV - kepotit's Cwivus, MTP - microsand’ trigleende tonsfer protein, PPV ~ peranisome profferctoroyvated receptor x, PTEN -
phogphatne ond tensin Aomobg, LD - stestobe fner diseose, SRER| - stevol sguibtory slement-Sinding prodri | T20M - type 2 dicbedes mefits, VLI - sery lowdemsity Spoproten

WO - bepetits C iz, MITP - microsom teiglycende smnefer peotein, WLOL — very-low desity Fpopeoresn, SAERP: — stev requbrovy elerment hinding proteins, FAS - fatteacd

mm-mMmuﬂk-MMd TNFax - tumor secoss focter e, SOCST - sugpresser of qpiakine sgnaling 3, (RS-1 - iesafy

secepior substrote sgediing, S0 - rmctive arygen eces
Legend Cresed by ssthors

Fig. 3. Influence of HCV cn liver steatoss development. (oeen and red show ugeegulation and dowreegulation, respectively
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induces steatosis, depending on the genotype. Steatosis
associated with host metabolic disorders results from
the influence of factors such as insulin resistance, obe-
sity, and diabetes. However, these two forms of ste-
atosis are not completely separate and often coexist,
leading to complex interactions that make it difficult
to determine their individual impact on liver disease
progression [11].

Steatosis in patients with CHC associated
with metabalic factors

Metabalic factors play a key role in the pathogen-
esis of hepatic steatosis in HCV, one of which is insu-
lin resistance. Insulin resistance is considered a direct
consequence of HCV infection and is the mechanism
leading to lipid accumulation in the liver [11]. It results
in increased hepatic glucose production, reduced lipid
oxidation, and increased fat accumulation in hepato-
cytes [11]. A study of 500 patients with CHC found
that insulin resistance (OR: 1.80, 1.15-281, p = 0.009)
was a factor that independently increased the risk of
developing advanced liver fibrosis [12]. One of the
maost significant metabolic risk factors for steatosis in
CHC is T2DM. A meta-analysis of 34 epidemiologi-
cal studies showed that HCV infection increases the
risk of TZDM by about 68% compared to uninfected
individuals [ 13]. This is likely related to changes in in-
sulin signaling pathways, the development of insulin
resistance, and chronic inflammation caused by the
virus. Insulin resistance, hyperglycemia, and chronic
inflaimmation promaote fat accumulation in the liv-
er and the progression of disease in this organ [11].
Owerweight and obesity, especially of the abdominal
type, are much more common in people with hepatic
steatosis [13]. The increase in visceral fat is associat-
ed with elevated levels of pro-inflammatory cytokines
such as interleukin-6 and tumor necrosis factor a [13].
These cytokines interfere with insulin signaling and
inhibit adiponectin secretion, leading to insulin resis-
tance. Such metabolic changes contribute to the devel-
opment and progression of hepatic steatosis, further
accelerating the progression of liver disease in patients
with CHC. A study of 324 patients with CHC in the
United States found that both obesity and overweight
were independently associated with hepatic steato-
sis [14]. Moreover, multivariate analysis confirmed
that hepatic steatosis, especially in advanced stages,
is an independent risk factor for fibrosis progression
in patients with CHC. Alcohol consumption, even in
amounts that do not meet the definition of abuse ac-
cording to gender, is a known factor that worsens the
course of CHC. It increases the risk of serious comypli-

cations such as cirrhosis, and alcohol-dependent pa-
tients, especially women, have a higher risk of death
compared to the group without CHC [15). According
to data from a meta-analysis examining the effect of al-
cohol on liver disease progression in CHC, each drink
containing 12 grams of pure alcohol increases the risk
of developing cirrhosis by 11% [15]. Alcohol abuse
also leads to the development of hepatic steatosis. In
a study that analyzed data from the National Health
and Nutrition Examination Survey (NHANES), the
effect of alcohol consumption was found to be less sig-
nificant than that of metabaolic factors. The increase in
the controdled attenuation parameter (CAF) index, used
to measure liver steatosis using FibroScan, was statisti-
cally significant only in patients who consumed alcohol
5-7 times a week. Frequency of consumption was also
more important for the development and progression
of steatosis than the amount of alcobol consumed per
day [16]. An analysis including a cohort from Spain
and the US with liver steatosis associated with metabol-
ic factors showed that alcohol consumption was a fac-
tor that independently increased the risk of fibrosis and
steatohepatitis. Moreover, already moderate alcohol
consumption acted additively with metabolic factors
to increase the risk of fibrosis progression. According
to the authors, there is no safe daily dose of alcohol [17].

HCV-related liver steatosis

Although metabolic factors play an important role
in the development of hepatic steatosis in CHC, viral
factors, particularly HCV genotype, are also crucial.
Patients infected with GT3 HCV have approximately
five times the risk of developing moderate to severe he-
patic steatosis compared to those infected with other
genotypes [18]. The presence and severity of steatosis
in GT3 patients are closely related to viral load [18).
The pathogenesis of HCV-associated hepatic steato-
sis involves multiple mechanisms affecting lipid me-
tabolism. These include impaired secretion of very
low-density lipoprotein (VLDL), increased levels of
fatty acid synthase, overregulation of sterol regulato-
ry element-binding protein-1 (SREBP-1), decreased
activity of microsomal triglyceride transfer protein
{MTTP). and decreased expression of the sterol reg-
ulatory element-hinding protein-1 (SREBP-1). MTTP
reduced expression of perociseme proliferator-activat-
ed receptor alpha (PPAR-a). and impaired function
of phosphatase and tensin homolog (PTEN) [19]. Al-
though GT3 is most commaonly associated with these
disorders, other HCV genotypes may also contribute
to lipid accumulation in the liver. The exact mecha-
nisms underlying HCW-mediated steatosis in infec-
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tions with other genotypes are not well understood.
Huowever, genotype | has been shown to be associated
with increased expression of suppressor of cytokine
signaling-3 (SOCS-3) and tumor necrosis factor alpha,
increased levels of reactive cooygen species, decreased
adiponectin levels, increased free fatty acids, and im-
paired fatty acid oxidation due to decreased oxidase
activity [10]. Figure 2 presents the main molecular
mechanisms by which HCV induces steatosis, depend-
ing on the genotype. Liver steatosis is also associated
with progression of liver fibrosis. A retrospective study
of 603 African- American patients with CHC at How-
ard University Hospital found that steatosis was an in-
dependent risk factor for fibrosis progression (OR: L6,
P = 0.002), and patients with advanced fibrosis were
more likely to have severe hepatic steatosis compared
to those with mild fibrosis [20]. Similar observations
were reported in a study of 180 patients with CHC [21].
Some studies also suggest that GT3 may be associated
with accelerated fibrosis progression [22]. Moreover,
a growing amount of evidence points to a link between
hepatic steatosis and an increased risk of developing
HCC in people with chronic HCV infection [23]. This
underscores the importance of monitoring and treat-
ing hepatic steatosis as an essential component of strat-
egies to prevent liver disease progression in HCV-in-
fected patients.

Impact of hepatic steatosis on the outeorme
of CHC treatment

In the era of interferon-based therapy, the presence
of hepatic steatosis was considered a significant risk
factor for treatment failure in patients with chronic
HCV infection [24]. Compared to other well-known
predictors of treatment failure, such as viral genotype,
the exact impact of steatosis on response to therapy has
remained unclear. Studies have shown that insulin re-
sistance may play a role not only in the development of
steatosis, but also in treatment failure [12]. An analysis
evaluating the effect of insulin resistance and viral fac-
tors on achieving a sustained virologic response (SVR)
in patients with CHC who were treated with pegylat-
ed interferon (pegIFM) and ribavirin showed that the
insulin resistance index was an independent predictor
of SVR [25]. The percentage of GT1-infected patients
with insulin resistance who achieved SVR was lower
than in the corresponding group without insulin resis-
tance. In addition, steatosis was associated with a high-
er rate of relapse in GT3 HCV-infected patients [26].
The analysis, which included more than 400 patients
treated with peglFM and ribavirin for six months, ex-
amined the effect of metabolic syndrome on treatment

outcomes. It was observed that in the group that met
the criteria for a diagnosis of metabolic syndrome, the
percentage of patients achieving SVER was lower com-
pared to the group without metabolic syndrome (72.2%
va 43.7%, p < 0L05) [27]. The introduction of therapies
based on direct-acting antivirals (DA As) has dramat-
ically changed the landscape of HCV treatment [28].
DA As provide significantly higher SVR rates in a vari-
ety of patient populations, rendering many factors that
previously influenced treatment failure, including ste-
atosis and insulin resistance, largely irrelevant [28, 29).
Analysis of Polish patients from the EpiTer-2 database
showed that although patients with HCV infection and
steatosis differed from those without steatosis in terms
of body mass index (BMI), genotype distribution, and
comorbidities, the effectiveness of DAA therapy was
equally high in both groups [30). In addition, a large
cohort study that included more than 8000 German
patients did not detect significant differences in treat-
ment efficacy depending on the presence or absence
of hepatic steatosis. SVE remained above 96% in both
groups, demonstrating that in the era of DAA therapy,
steatosis is no longer a significant predictor of treat-
ment failure [31).

Effect of SVR on hepatic steatosis

Diirect-acting antiviral therapy and achievement of
SVR in patients with CHC is associated with regres-
sion of liver fibrosis [32]. However, the effect of HCV
elimination on metabolic disorders and hepatic ste-
abosis rensains controversial [32). In a study involving
41 patients following DAA treatment with significant
hepatic steatosis, a significant decrease in CAP was
observed, accompanied by an increase in low-density
lipoprotein (LDL) levels [33). Increased dyslipideria
may be related to the elimination of HCV particles that
bind to lipoproteins during ongoing infection [32). In
contrast, a prospective observational study of Egyp-
tian patients observed increased steatosis one year af-
ter DAA treatment, and the presence of steatosis and
high BMI were found to be negative predictors of fi-
brosis regression after therapy [34]. A meta-analysis of
97 original papers that examined changes in metabolic
factors, including changes in the severity and pres-
ence of hepatic steatosis after DAA treatment, showed
a great heterogeneity of results. The inconsistent and
relatively short follow-up in the studies that were an-
alyzed also rernains a problem [32]. Pre-treatment of
existing metabolic disorders, once SVR is achieved,
may lead to increased hepatic steatosis and progres-
sive fibrosis, thereby increasing the risk of cirrhosis
and HCC despite virus eradication [32]. On the oth-
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er hand, in patients with genotype 3 infection without
metabolic comorbidities, but with hepatic steatosis be-
fore therapy, its reduction was observed after achiev-
ing SVR [22]. A multidisciplinary approach to patients
with metabolic risk factors for hepatic steatosis and an
attempt to eliminate them before implementing DAA
treatment is needed. The discrepancies in the analyses
published to date underscore the need for further re-
search in this area,

Steatotic liver disease and chronic hepatitis B
Epidemiology

According to a WHO report in 2022, about 254
million people worldwide are chronically infected
with HBV, with 1.2 million new infections recorded
each year (Fig. 4) [35]. Chronic hepatitis B (CHB)
is responsible for about 1.1 million deaths each year,
mainly from cirrhosis and HCC [35]. Hepatic steato-
sis is a common histopathological feature observed in
patients with CHB, with a prevalence of 14% to 70%,
depending mostly on differences in study popula-
tions, diagnostic methods, grading criteria, and genet-
ic or ethnic factors [36). However, there is no direct
evidence to suggest that chronic HBV infection itself
increases the risk of hepatic steatosis. The results of
available studies indicate that the incidence of hepatic
steatosis in patients with CHB is comparable to that
in the general population. A recent meta-analysis in-

volving nearly 29 000 patients with CHB found that
the incidence of hepatic steatosis was 32.8% (95% CI:
28.9-37.0), which closely mirrors that in the general
population [37]. Another meta-analysis, which includ-
ed 4,100 HBV-infected patients, found an overall SLD
prevalence of 29.6% [38], which is consistent with pat-
terns observed in the general population. These find-
ings suggest that hepatic steatosis in patients with CHB
is mainly due to metabolic factors rather than HBV
infection itself. Notably, several studies have reported
an inverse relationship between HBV DNA levels and
hepatic steatosis, indicating a protective effect of HBY
infection on hepatic steatosis [39). In patients with
CHB and concomitant SLD, a progressive decrease in
median HBV DNA levels was observed as the severi-
ty of steatosis increased. Interestingly, higher degrees
of steatosis were independently associated with lower
serum HBV DNA levels, suggesting that steatosis may
have a suppressive effect on HBV replication [40).

Risk factors associated with the development
of hepatic steatosis and progression of liver
disease in patients with CHB

The development of hepatic steatosis in patients
with CHB, as in the general population, appears to be
directly related to the presence of metabolic risk fac-
tors, such as central obesity, unfavorable lipid profile
and diabetes. Steatosis can develop in any age group,
but because the prevalence of metabolic risk factors

Laget Crested by authors. Based on sefersece [35)
Fig. 4. Prevalence of chronic hesatitts B by WHO ragion, 2002
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increases with age, patients with CHBE and SLD tend to
be older than patients in control groups [41, 42]. Due
to the protective role of estrogen in women, which
delays the development of SLD, gender also plays an
important role [41, 42]. In a meta-analysis aimed at
analyzing factors affecting the development of steato-
sis in patients with SLD, both male sex and older age
were found to be positive predictors of the presence
of SLD. Similar results were found for metabolic risk
factors [37]. In a case-control study in which groups
were matched for age, gender, treatment status, and
duration, among patients with CHB and SLD who had
not received prior treatment, 80% had at least one met-
abalic risk factor for developing steatosis. Moreover,
regardless of treatment status, both BMI and obesity
independently increased the risk of developing SLD. In
the untreated group, the presence of steatosis was also
considered a predictor of a metabolic syndrome [40].
The influence of metabolic risk factors on the devel-
opment of SLI in patients with CHB, independent of
the virological component, was confirmed in a study
in which more than 30 000 patients were included, and
more than 9% were infected with HEV. Regardless of
virological status, patients with SLD were predomi-
nantly male, older, and characterized by central obe-
sity. higher blood pressure, and impaired lipid metak.-
olism. In multivariate analysis, metabolic risk factors
independently increasing the risk of developing SLI
were similar in both patients with HEV and in the un-
infected group [42].

Imteraction between hepatic steatosis and CHB

The interaction between chronic HBV infection
and 511} is complex and is the subject of ongoing re-
search, with many reporting that hepatic steatosis can
inhibit HEV replication. SLIY is associated with in-
creased immune activity, incliding higher expression
of Th17 cell-related genes and increased levels of in-
terlenkin 21, leading to production of inflammatory
cytokines, decreased HEV replication, and clearance
of HBV DNA and HBV viral e antigen (HBeAg) [43].
In addition, SLD-induced metabolic stress can lead
to inhibition of HEV replication and apoptosis of
HEV-infected cells, helping to clear the virus and limit
the progression of HEV-related disease [43]. Howev-
er, despite lower HEV replication. patients with CHB
and SLD often experience faster progression of liver
disease compared to patients with only CHE or SLIY
[44]. The synergistic effect of chronic HEV infection
and SLD in driving liver disease progression is often
explained by the “rwo-strike theory” In this model,
viral infection serves as the first hit, causing initial

liver damage, while steatohepatitis serves as the sec-
ond hit, exacerbating inflammation and fibrosis and
accelerating disease progression. HBY HEx protein
stimulates genes associated with lipid accumulation,
such as PPAR, SREBP and FABF1, promoting steatosis
and hepatocyte proliferation while suppressing apop-
tosis, contributing to the development of HCC [45]. In
addition, oxidative stress associated with SLIY can cre-
ate a pro-fibrotic and pro-carcinogenic environment,
further promaoting carcinogenesis [45]. Studies from
daily climical practice involving large patient popula-
tions have confirmed higher rates of liver cancer and
muortality in patients with CHB coexisting with SLD.
A study in Hong Kong found a 7_3-fold increase in liv-
er cancer risk in patients with CHE and SLD [46]. Sim-
ilarly, Lee et al. found that concurrent hepatic steatosis
in patients with CHE was associated with a higher risk
of HCC [47).

Management of CHE-5LD patients

The treatment of SLD in patients with CHB requires
a comprehensive and multifaceted approach. Non-in-
vasive measurements, such as elastography with CAP
assessment using FibroScan, can effectively assess both
liver fibrosis and steatosis and nowadays represents
a valuable alternative to histopathological examina-
tion, which in the past was the gold standard for deter-
mining the etiology and severity of liver disease [48].
Antiviral treatment remains key in the treatment of
CHE, and nucleosit)ide analogues { MAs) such as teno-
fovir and entecavir are effective in inhibiting HBV rep-
lication [49]. The decision to implernent antiviral ther-
apy in patients with chronic HBV infection is based on
the current criteria contained in the recommendations
of international and national scientific societies taking
into account three parameters: alanine aminotransfer-
ase activity, HEV viral load, and the stage of fibrosis in
the liver [49-51]. To date, no drugs have been registered
to treat MASH with fibrosis in Enrope, but ongoing
clinical trials, many of which are already in Phase 3. of-
fer hope that such forms of treatment will be available
in the near future [52]. The first candidate appears to
be resmetirom, an oral thyromimetic drug approved in
March 2024 by the US Food and Drug Administration
for the treatment of MASH in patients without drrho-
sis [53]. Thus, for the time being, lifestyle modification
remains the standard of care for a patient with LI, in-
cluding a patient with concomitant CHE. Patients who
are overweight or obese are advised to lose weight, in
particular to reduce 3-5% of total boedy weight to im-
prowe steatosis and 7-10% to obtain MASH resolution
[54]. Patients with diabetes and arterial hypertension
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are recommended to effectively treat these conditions
under the supervision of medical specialists. The re-
sults of analyses on the effects of antiviral treatment
for patients with CHE and SLD are inconsistent: some
studies show lower virological response rates, while
others show no difference compared to patients with-
out L0 A recent meta-analysis imvolving 48,472 pa-
tients found that coexisting hepatic steatosis was neg-
atively associated with response to antiviral treatment
in patients with SLD [55]. Similarly, Jin ef al. identified
hepatic steatosis as an independent factor contribut-
ing to treatment failure with entecavir [56]. Howewver,
other studies have reported no significant differences
in outcomes between CHB patients with and without
SLD treated with MAs [57]. Taken together, these re-
sults underscore the importance of regular monitoring
of disease progression in patients with CHB and SLD.

Summary

The co-occurrence of SLIDY with chronic hepato-
tropic virus infection is comparable to the prevalence
of SLD in the general population for HEY and high-
er for HCV. In addition to the contribution of classic
patient-related metabolic risk factors such as obesi-
ty, diabetes and hypertension, virus-related factors
such as HCV genotype influence disease progression.
The coexistence of SLD with chronic viral hepatitis
can exacerbate liver damage, accelerate fibrosis pro-
gression, and increase the risk of developing cirrho-
sis, while data on the impact on the effects of antiviral
therapy are inconelusive.
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Podsumowanie i wnioski

Cykl publikacji stanowigcy podstawe niniejszej rozprawy doktorskiej obejmuje analizy,
ktérych celem byta ocena przebiegu klinicznego pacjentéw chorujacych na PZWB i PZWC
w zalezno$ci od obecnosci lub braku wspotistniejacej SLD. Analizie poddano profil
hospitalizowanych chorych, ich stan kliniczny, wyniki badan laboratoryjnych (parametry
morfologiczne 1 biochemiczne), wyniki badan obrazowych oraz skutecznos¢ leczenia
przeciwwirusowego. Wyniki tych badan przedstawiono w formie dwdch prac oryginalnych

oraz jednej pracy przegladowej - wszystkie z moim pierwszym autorstwem.

Pierwsza praca oryginalna pt. ,,Steatotic liver disease in patients treated for chronic
hepatitis B”, opublikowana w 2025 roku w czasopi$mie Polish Archives of Internal Medicine
(IF 4.7, 200 punktéw MNiSW), dotyczyta wptywu 1 czestosci wspdtwystepowania SLD na
przebieg kliniczny PZWB. Do analizy wykorzystano dane pochodzace z dokumentacji
medycznej 273 kolejnych pacjentow leczonych NA w ramach programu lekowego
Narodowego Funduszu Zdrowia. Dane zostaty zgromadzone retrospektywnie w trzech polskich
osrodkach hepatologicznych: w Klinice Chorob Zakaznych w Kielcach, Oddziale Chorob
Zakaznych z Pododdziatem Hepatologicznym w Lancucie oraz Klinice Chorob Zakaznych
1 Hepatologii w Bialymstoku, w okresie od wrze$nia 2023 do czerwca 2024 roku. Zgodnie
z obowigzujacymi przepisami wszyscy hospitalizowani pacjenci wyrazili Swiadomg zgode na
leczenie szpitalne oraz przetwarzanie danych osobowych. Niniejsze badanie zostato
przeprowadzone po uzyskaniu zgody Komisji Bioetycznej Uniwersytetu Jana Kochanowskiego
w Kielcach (uchwata nr 57/2024 z dnia 25 lipca 2024 r.). Dostep do dokumentacji medyczne;j
oraz wykorzystanie danych dotyczacych leczenia pacjentdéw uzyskano za uprzednig zgoda
dyrekcji szpitala. Populacje objeta analizg podzielono na dwie grupy w zaleznosci od obecnosci
lub braku sthuszczeniowej choroby watroby, diagnozowanej na podstawie biopsji watroby lub
metod nieinwazyjnych - elastografii przejSciowej oraz elastografii fali poprzeczne;.
Charakterystyka wyjSciowa pacjentow obejmowata dane demograficzne, takie jak ple¢, wiek
i wskaznik masy ciala (ang. Body Mass Index, BMI), a takze choroby wspolistniejace,
koinfekcje innymi wirusami (HCV, HIV - ang. Human Immunodeficiency Virus), wywiad
dotyczacy naduzywania alkoholu oraz histori¢ incydentéw dekompensacji watroby, w tym
encefalopatii watrobowej 1 obecnosci zylakow przetyku. Dane zbierano zarowno na poczatku
terapii przeciwwirusowej, jak 1 podczas wizyt kontrolnych w trakcie leczenia. Sposrod 273
kolejnych pacjentéw rasy kaukaskiej leczonych NA z powodu PZWB, u 86 pacjentéw (31,5%)
rozpoznano wspotistniejagca SLD. Co istotne, grupy byly poréwnywalne pod wzgledem
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mediany wieku (52 vs 50 lat w grupie z SLD i bez SLD, odpowiednio). W obu subpopulacjach
dominowali mezczyzni, jednak w grupie z SLD przewaga ta byla wyrazniejsza (77,9% vs
63,6%; p = 0,02). Cho¢ odsetek pacjentow z marsko$cig watroby nie réznit si¢ istotnie
statystycznie miedzy grupami, byt wyzszy w subpopulacji z SLD (16,3% vs 11,8%). Pacjenci
z SLD charakteryzowali si¢ istotnie wigkszym obcigzeniem chorobami wspoétistniejagcymi
(66,3% vs 39,6%; p < 0,001). Roznice statystycznie istotne dotyczyly czestosci wystepowania
cukrzycy (p = 0,004), dny moczanowe;j (p = 0,03) oraz otytosci (p < 0,001), ktére wystgpowaty
czgscie] w grupie pacjentow z SLD. Ponadto, znacznie wyzszy odsetek chorych z SLD
cechowat si¢ BMI >30 kg/m? w poréwnaniu do pacjentow bez SLD (39,5% vs 8%). Pojedyncze
przypadki dekompensacji czynno$ci watroby wystgpowaly w obu grupach, jednak bez
istotnych réznic statystycznych. Odsetek pacjentdw uprzednio leczonych przeciwwirusowo byt
istotnie nizszy w grupie z SLD (36% vs 50,8% w grupie bez SLD), przy czym w obu grupach
najczegsciej stosowanym wczesniej lekiem byta lamiwudyna. Czas trwania aktualnej terapii NA
do momentu analizy byl krétszy w populacji z SLD (mediana 5,0 vs 6,0 lat), cho¢ r6znica nie
osiggnela istotnosci statystycznej. Wyjsciowe miano HBV DNA bylo poréwnywalne migdzy
grupami, natomiast odsetek pacjentéw HBeAg-dodatnich byt istotnie nizszy w grupie z SLD
(p = 0,004). Aktywno$¢ biochemiczna choroby, wyrazona mediang aktywnos$ci
aminotransferaz, byla wyraznie wyzsza wsrod pacjentow z SLD w porownaniu do 0sob bez
sttuszczenia (ALT: 47 vs 30 IU/L, p < 0,001; AST: 38 vs 28 IU/I, p = 0,004). Parametry
czynnosci watroby, takie jak stezenie bilirubiny 1 wskaznik INR (ang. International Normalized
Ratio), byly zblizone w obu grupach, natomiast stezenie albumin bylo istotnie nizsze
u pacjentow z SLD (4,2 vs 4,3 g/dl; p = 0,02). Niezaleznie od obserwowanych réznic miedzy
grupami, ponad 97% pacjentow z obu populacji osiagneto eliminacj¢ HBV DNA w trakcie
aktualnej terapii NA. W obu subpopulacjach odnotowano réwniez istotng poprawe
biochemiczng w postaci spadku aktywnosci ALT - z 47 do 29,5 1U/l (p < 0,001) w grupie
z SLD oraz z 30 do 26 1U/l (p < 0,001) w grupie bez SLD. Pomimo wyzsze] wyjsciowe]
aktywnosci enzymow watrobowych wsrdd pacjentow z SLD, odpowiedZz wirusologiczna
1 skuteczno$¢ leczenia byly porownywalne w obu grupach.

Druga praca oryginalna z moim pierwszym autorstwem, wchodzaca w sktad cyklu
tworzacego rozprawe doktorska, nosi tytut ,,Steatotic liver disease in patients with chronic
hepatitis C” i1 zostala opublikowana w 2025 roku w czasopismie World Journal of Hepatology
(IF 2,5; 100 punktow MNiSW). Celem analizy byta ocena czgstosci 1 wplywu wspotistniejace;j
SLD na przebieg kliniczny i efekty leczenia PZWC. Dane zgromadzono retrospektywnie
w Klinice Chorob Zakaznych w Kielcach, a analiza objeto kolejnych 688 pacjentow z PZWC,
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stanowigcych jednoczesnie wszystkich pacjentow leczonych z powodu PZWC od momentu
wprowadzenia do praktyki klinicznej w Polsce pangenotypowych schematdéw leczenia tj, od
lipca 2018 roku do grudnia 2024 roku. Wszyscy chorzy otrzymali pangenotypowe leki
o bezposrednim dzialaniu przeciwwirusowym w ramach programu lekowego Narodowego
Funduszu Zdrowia. Dane pochodzily z dokumentacji medycznej i obejmowaty dane kliniczne
oraz wyniki badan dodatkowych, w tym laboratoryjnych, obrazowych i wirusologicznych.
Dane zbierano retrospektywnie 1 obejmowaty one informacje z poczatku leczenia 1 wizyt
kontrolnych wymaganych w ramach programu terapeutycznego. Dokumentacja z momentu
rozpoczecia terapii zawierata dane demograficzne 1 kliniczne, w tym informacje dotyczace
chorob  wspdtistniejacych 1 stosowanego leczenia, historii  wcze$niejszej terapii
przeciwwirusowej, koinfekcji HBV lub HIV, danych o aktualnym lub przebytym naduzywaniu
alkoholu lub substancji psychoaktywnych, rozpoznaniu HCC oraz transplantacji watroby.
Stopien zaawansowania choroby watroby oceniano za pomoca metody nieinwazyjnej
elastografii fali poprzecznej. Oceng sztywnosci watroby uzupetniano wyliczeniem wskaznikow
surowiczych FIB-4 (ang. Fibrosis-4 index) i APRI (ang. AST to Platelet Ratio Index).
Rozpoznanie SLD ustalano na podstawie obecnosci sttuszczenia watroby w badaniu
ultrasonograficznym jamy brzusznej wykonywanym u wszystkich pacjentow podczas wizyty
wstepnej. Sposrod 688 pacjentow rasy kaukaskiej leczonych pangenotypowymi DAA
zpowodu PZWC, u 290 o0sob (42,2%) rozpoznano SLD; wsrdd chorych zakazonych genotypem
3 HCV odsetek ten wyniost ponad 62%. Mediana wieku w grupie z SLD byla istotnie wyzsza
niz u pacjentoéw bez SLD (p = 0,0007), a odsetek 0sob powyzej 50. roku zycia wynosit
odpowiednio 54,5% vs 41,7%. W populacji z SLD dominowali me¢zczyzni, natomiast w grupie
bez SLD przewazaly kobiety (59%). Pacjenci z SLD charakteryzowali si¢ istotnie wyzsza
mediang BMI (26,5 vs 24,6; p < 0,0001), przy czym az 62,4% os6b w tej grupie miato BMI
powyzej 25 kg/m?, co wskazuje na wysoka czestos¢ nadwagi i1 otytosci w tej grupie pacjentow.
Chorzy z SLD byli rowniez istotnie bardziej obcigzeni chorobami wspdtistniejacymi
(p = 0,0014), zwtaszcza cukrzyca, hipercholesterolemia i otytoscig. Istotnie czgsciej zglaszali
oni takze naduzywanie alkoholu (23,1% vs 3,8%; p < 0,0001), przy czym sposrod 82 osob
z dodatnim wywiadem w tym zakresie az 81,7% nalezato do grupy z SLD. Pacjenci z SLD
wykazywali istotnie wyzsza aktywno$¢ aminotransferaz (ALT 1 AST; p <0,0001 dla obu) oraz
GGTP, nizszg liczbg ptytek krwi, a takze gorsze inne parametry funkcji watroby: wyzsze
stezenie bilirubiny, nizsze stezenie albumin oraz wyzszy wskaznik INR. Odsetek pacjentow
wczesniej nieleczonych przeciwwirusowo byl istotnie nizszy w grupie z SLD, natomiast brak

odpowiedzi na wczesniejsze leczenie interferonem lub DAA byt czestszy wlasnie w tej
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populacji. Najczesciej stosowanym schematem terapeutycznym w grupie SLD byt
sofosbuwir/welpataswir (SOF/VEL) z lub bez rybawiryny (RBV) (54,5%), natomiast w grupie
bez SLD dominowat glekaprewir/pibrentaswir (GLE/PIB) - 61,6%. Istotnie wigkszy odsetek
pacjentow ze SLD mial w wywiadzie epizody dekompensacji watroby (wodobrzusze i/lub
encefalopatia watrobowa; 8,6% vs 2,0%; p = 0,0001) oraz zylaki przetyku (p < 0,0001).
Czgstos$¢ zakazenia genotypem 3 HCV byla znamiennie wyzsza w grupie z SLD (24,5% vs
10,8%), cho¢ w obu grupach dominowal genotyp 1b, ktory jest genotypem wystepujacym
najczescie] w populacji swiatowej. W ocenie stopnia witoknienia wedtug skali METAVIR
odsetek pacjentow z marskoscig watroby (F4) byt istotnie wiekszy w grupie z SLD (35,8% vs
12,0%; p < 0,0001). Podobny trend odnotowano w analizie wskaznikéw biochemicznych -
APRI > 1 wystepowal u 46,6% pacjentow z SLD vs 19,1% bez SLD, natomiast FIB-4 > 2,67
odpowiednio u 43,5% vs 19,1%. Dodatkowo, HCC rozpoznano czgsciej u pacjentéw z SLD
(3,4% vs 1,0%; p = 0,0299). Skutecznos¢ terapii DAA byla istotnie nizsza w grupie ze SLD
zaro6wno w analizie I'TT (ang. intention-to-treat), jak 1 PP (ang. per-protocol). W analizie ITT
trwatg odpowiedz wirusologiczng (ang. Sustained Virologic Response, SVR) uzyskato 91,0%
pacjentow z SLD w poroéwnaniu do 98,2% w grupie bez SLD (p < 0,0001). W analizie PP
wskazniki SVR wynosily odpowiednio 95,6% 1 99,0% (p = 0,0025). Pacjenci z SLD czesciej
doswiadczali ciezkich dziatanh niepozadanych (p = 0,0054), glownie niezwigzanych
bezposrednio z watrobg. Dziatania niepozadane o szczegdlnym znaczeniu klinicznym - takie
jak wodobrzusze i encefalopatia watrobowa - rowniez wystepowaty istotnie czescie] w tej
grupie. Smiertelno$¢ byta wyzsza wérod pacjentow z SLD (3,8% vs 1,0%; p = 0,0168). Sposrod
catej badanej populacji 13 pacjentoéw nie uzyskalo trwatej odpowiedzi wirusologicznej.
Wigkszo$¢ z nich stanowili mezczyzni (92,3%), charakteryzujacy si¢ wyzszym BMI i1 gorszymi
parametrami biochemicznymi w poréwnaniu z osobami, ktére osiggnety SVR. Wsrod
pacjentow nieodpowiadajacych na leczenie ponad potowa (53,8%) bylo zakazonych
genotypem 3 HCV. Analiza wieloczynnikowa wykazata, Zze zakazenie genotypem 3 oraz
obecno$¢ marskosci watroby stanowig niezalezne czynniki predykcyjne niepowodzenia
leczenia u chorych z PZWC (p = 0,0234 i p = 0,0046, odpowiednio). Pacjenci z rozpoznana
sttuszczeniowa choroba watroby byli starsi, mieli wyzszy BMI, czg$ciej wystgpowaty u nich
choroby wspotistniejace, zakazenie HCV genotypem 3 oraz bardziej zaawansowane wldknienie
watroby w poréwnaniu z osobami bez SLD. Czynniki te wigzaly si¢ z istotnie nizsza
skuteczno$cig leczenia DAA. Wyniki badania podkreslaja znaczenie rutynowej oceny
wystepowania SLD u o0so6b zakazonych HCV - nie tylko jako choroby wspotistniejacej, lecz

takze jako istotnego modyfikatora odpowiedzi na leczenie i rokowania klinicznego.
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Trzecia publikacja, bedaca praca przegladowa, rowniez mojego pierwszego autorstwa,
nosi tytut ,,Steatotic liver disease and chronic viral hepatitis” i stanowi zamknigcie cyklu
badan sktadajacych si¢ na niniejsza rozprawe doktorska. Artykut zostal opublikowany w 2025
roku w czasopi$mie Clinical and Experimental Hepatology (IF 1,7; 20 punktéw MNiSW). Praca
ta stanowi podsumowanie oraz przeglad aktualnej literatury $wiatowej, a jednoczesnie
syntetyzuje najwazniejsze informacje dotyczace wptywu SLD na przebieg i wyniki leczenia
pacjentow z PZWB 1 PZWC. Jej celem byt przeglad danych z literatury Swiatowej na temat

SLD u chorych z wirusowymi zapaleniami watroby.

Stluszczenie watroby jest czestym zjawiskiem histopatologicznym obserwowanym
u pacjentow z PZWB, a jego czgstos¢ waha si¢ od 14% do 70% [10]. Dotychczas jednak nie
wykazano jednoznacznych dowoddow na to, ze samo zakazenie HBV zwigksza ryzyko
wystgpienia sthuszczenia. Metaanaliza obejmujaca 4100 pacjentow zakazonych HBV wykazata,
ze czestos¢ SLD wynosi 29,6%, co jest zgodne z obserwowanymi trendami w populacji ogdlne;j
[12]. Oznacza to, ze stluszczenie u pacjentow z PZWB wynika glownie z czynnikow
metabolicznych, a nie z samej infekcji wirusowej. Co interesujace, liczne badania wykazaty
odwrotng zalezno$¢ miedzy poziomem HBV DNA a nasileniem stluszczenia, sugerujac
mozliwy efekt ochronny infekcji HBV wobec rozwoju SLD [13]. Wyzszy stopien sttuszczenia
byt niezaleznie zwigzany z nizszym poziomem HBV DNA w surowicy, co moze wskazywac
na supresyjny wptyw sttuszczenia na replikacje wirusa [ 14]. SLD moze rozwijac¢ si¢ w kazdym
wieku, jednak ze wzgledu na rosngca czesto$¢ czynnikow metabolicznych wraz z wiekiem,
pacjenci z PZWB 1 wspolistniejacg SLD sg zazwyczaj starsi niz osoby z grup kontrolnych
[15,16]. Istotng rolg¢ odgrywa takze pte¢ - estrogeny wywieraja dzialanie ochronne u kobiet,
opdzniajac rozwoj SLD [15,16]. Niezaleznie od leczenia, zarowno wysoki wskaznik BMI, jak
1 otyto$¢, stanowia czynniki ryzyka rozwoju sttuszczenia watroby [14]. W grupie pacjentow
nieleczonych obecno$¢ SLD wigzata si¢ dodatkowo z wyzZszym ryzykiem wystgpowania
zespotu metabolicznego [14]. Zalezno$¢ pomigdzy przewleklym zakazeniem HBV a SLD jest
ztozona 1 wcigz stanowi przedmiot intensywnych badan. Wykazano, ze SLD wigze si¢ ze
zwigkszong aktywno$cig immunologiczng, w tym z nasileniem ekspresji genow zwigzanych
z limfocytami Th17 oraz wzrostem poziomu interleukiny 21, co prowadzi do zwigkszonej
produkcji cytokin zapalnych, ograniczenia replikacji HBV 1 eliminacji DNA HBV oraz
antygenu HBeAg [17]. Mimo nizszej aktywno$ci wirusologicznej, pacjenci z jednoczesnym
PZWB i SLD czgsto wykazuja szybsza progresje choroby watroby niz osoby z izolowanym

zakazeniem HBV lub samg SLD [18]. Zjawisko to ttumaczy tzw. ,.hipoteza dwoch uderzen”,
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wedlug ktorej infekcja wirusowa stanowi pierwsze ,,uderzenie”, prowadzace do pierwotnego
uszkodzenia watroby, natomiast wspolistniejace sttuszczenie i zapalenie - drugie ,,uderzenie” -

nasilajace stan zapalny, wtoknienie i przyspieszajace progresje choroby.

Zakazenie wirusem HCV pozostaje istotnym problemem zdrowia publicznego na
$wiecie. Wedlug danych Swiatowej Organizacji Zdrowia (ang. World Helath Organization,
WHO) okoto 50 milionéw 0séb zyje obecnie z przewlekta infekcjag HCV, co czyni ja jedna
z gtownych przyczyn przewlektej choroby watroby, marskosci 1 HCC [8]. Stluszczenie watroby
wystepuje u 45-79% pacjentéw z PZWC, co stanowi odsetek istotnie wyzszy niz w populacji
ogolnej [6]. Rozw(j stluszczenia watroby u pacjentow z PZWC jest warunkowany przez liczne
czynniki ryzyka, ktore mozna podzieli¢ na dwie grupy - wirusowe i metaboliczne. Sttuszczenie
uwarunkowane czynnikami wirusowymi wynika przede wszystkim z bezposredniego wptywu
HCV, zwlaszcza genotypu 3, na metabolizm lipidow [7]. Istotng role odgrywaja rowniez
czynniki metaboliczne, z ktéorych kluczowa jest insulinooporno$¢ [7]. Stanowi ona
konsekwencje zakazenia HCV 1 prowadzi do zwigkszonej produkcji glukozy w watrobie,
zmniejszenia oksydacji lipidow i nasilonego gromadzenia thuszczu w hepatocytach [7]. Jednym
z najwazniejszych metabolicznych czynnikow ryzyka w PZWC jest T2DM. Metaanaliza 34
badan epidemiologicznych wykazata, ze zakazenie HCV zwigksza ryzyko rozwoju T2DM
o okoto 68% w poréwnaniu z osobami niezakazonymi [19]. Nadwaga 1 otyto$¢, zwtaszcza typu
brzusznego, s3 znacznie czestsze u pacjentOw ze stluszczeniem watroby [19]. Spozycie
alkoholu, nawet w ilosciach niespetniajacych definicji naduzywania, moze dodatkowo
pogarsza¢ przebieg choroby, zwigkszajac ryzyko powiktan, w tym marskosci watroby, a u 0sob
uzaleznionych - szczegllnie u kobiet - rowniez $miertelno$¢ [20]. Chociaz czynniki
metaboliczne odgrywaja kluczowa rol¢ w patogenezie SLD u chorych z WZWC, czynniki
wirusowe, zwtlaszcza genotyp HCV, rowniez pozostaja istotne. Pacjenci zakazeni genotypem 3
HCV sg okolo pigciokrotnie bardziej narazeni na rozwo6j umiarkowanego lub ciezkiego
sttuszczenia watroby w pordwnaniu z zakazonymi innymi genotypami [21]. Patogeneza
sttuszczenia zwigzanego z HCV obejmuje szereg zaburzen w metabolizmie lipidow, takich jak:
uposledzone wydzielanie VLDL, zwigkszona aktywno$¢ syntazy kwasdéw tluszczowych,
nadekspresje czynnika SREBP-1 (ang. Sterol Regulatory Element-Binding Protein 1),
zmniejszong aktywno$¢ mikrosomalnego biatka przenoszacego trdjglicerydy (ang. Microsomal
Triglyceride Transfer Protein, MTTP) oraz obnizong ekspresje receptora aktywowanego przez
proliferatory peroksysomoéw alfa (ang. Peroxisome Proliferator-Activated Receptor alpha,

PPAR-a) [22]. W erze terapii interferonowych obecno$¢ sttuszczenia watroby byla uznawana
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za istotny czynnik niepowodzenia leczenia u pacjentow z PZWC [23]. Wprowadzenie lekow
DAA diametralnie zmienito jednak obraz leczenia HCV. Terapie te pozwalaja na uzyskanie
bardzo wysokich odsetkow SVR w réznych grupach pacjentéw, sprawiajac, ze czynniki
wcezesniej uznawane za niekorzystne prognostycznie, takie jak SLD czy insulinoopornos¢,
utracity swoje znaczenie kliniczne [24]. Analiza danych polskich pacjentéw z bazy EpiTer-2
wykazata, ze mimo réznic w BMI, rozkladzie genotypow i chorobach wspotistniejacych,
skutecznos¢ leczenia DAA byta rownie wysoka u pacjentow z 1 bez sttuszczenia watroby [25].
Wyniki te potwierdzily takze duze badanie kohortowe obejmujace ponad osiem tysiecy
pacjentow z Niemiec, w ktérym odsetek uzyskanej odpowiedzi wirusologicznej przekraczat
96% niezaleznie od obecnosci SLD [26]. Co interesujace, uzyskane wyniki r6éznity si¢ od
obserwacji pochodzacych z naszych wczesniejszych badan. W analizie ITT SVR osiggneto
91,0% pacjentdow z rozpoznang SLD w porownaniu z 98,2% w grupie bez SLD (p < 0,0001).
W analizie PP odsetki te wynosity odpowiednio 95,6% 1 99,0% (p = 0,0025). Nalezy jednak
podkresli¢, ze przeprowadzona analiza wieloczynnikowa wykazala, 1z czynnikami
bezposrednio zwigzanymi z gorszymi wynikami leczenia byly zakazenie genotypem 3 wirusa
HCYV oraz obecno$¢ marskosci watroby, a nie samo wspotistnienie SLD. Ostatecznie, uzyskane
dane potwierdzaja, ze w dobie terapii opartej na lekach o bezposrednim dziataniu
przeciwwirusowym stluszczeniowa choroba watroby nie stanowi juz istotnego czynnika ryzyka
niepowodzenia leczenia. Niemniej jednak pozostaje ona waznym elementem kompleksowe;j
oceny klinicznej pacjentow z przewleklym zakazeniem wirusem HCV, mogacym wptywac na

przebieg choroby i dlugoterminowe rokowanie.
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Whioski koncowe:

1. Czgstos¢ wystepowania stluszczeniowej choroby watroby u pacjentow z PZWB jest
porownywalna z czgstoscig obserwowang w populacji ogolnej 1 wynosi okoto 31%.
Obecnos¢ SLD u chorych z PZWB wynika gléwnie z metabolicznych czynnikow
ryzyka, takich jak otylo$¢ i cukrzyca typu 2 i wigze si¢ z wigkszym obcigzeniem
chorobami wspolistniejacymi oraz wyzsza aktywnos$cia aminotransferaz. Jednoczes$nie
wspotistnienie SLD nie wpltywa negatywnie na skutecznos$¢ dlugotrwatej terapii
analogami nukleozydow/nukleotydow, mierzong eliminacja HBV DNA.

2. U pacjentow z PZWC stluszczeniowa choroba watroby wystepuje czesciej niz
w populacji ogolnej, z czestoscig okoto 42%, a jej obecnos¢ zwigzana jest zar6wno
z czynnikami metabolicznymi, jak 1 wirusowymi, w szczegdlno$ci zakazeniem
genotypem 3 HCV. SLD u chorych z PZWC czg¢sciej wspotistnieje z zaawansowanym
wloknieniem lub marskos$cia watroby, gorszym profilem biochemicznym oraz
epizodami  dekompensacji czynnos$ci watroby. Nizsza skuteczno$¢ terapii
przeciwwirusowe] DAA wynika przede wszystkim z niezaleznego wplywu marskosci
oraz zakazenia genotypem 3 HCV, a nie z samej obecnosci SLD.

3. Pacjenci z przewlektym wirusowym zapaleniem watroby typu B 1 C powinni by¢
rutynowo oceniani w kierunku obecnosci SLD oraz modyfikowalnych czynnikow
ryzyka metabolicznego. W PZWC ze wspotistniejagcym stluszczeniem watroby
wskazany jest nadzor kliniczny rowniez po zakonczeniu skutecznej terapii
przeciwwirusowej. Uzyskane dane oparte na rzeczywistej praktyce klinicznej
wypetniaja istotng luke w literaturze europejskiej i1 stanowia podstawe do dalszych
badan prospektywnych, wieloosrodkowych, z ujednolicong ocena SLD, pozwalajacych
precyzyjniej okresli¢ jej wptyw na dlugoterminowe rokowanie oraz optymalizacje

strategii terapeutycznych.
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Streszczenie w jezyku polskim

Wstep

SLD jest obecnie najczestszg przyczyng przewlektej choroby watroby na $wiecie, a jej czestosé
stale rosnie w zwigzku z epidemig otylosci 1 cukrzycy. Wspotistnienie SLD z przewleklymi
zakazeniami wirusami hepatotropowymi HBV i HCV moze modyfikowa¢ przebieg kliniczny
choroby, skuteczno$¢ leczenia przeciwwirusowego i rokowanie. Pomimo duzego znaczenia
klinicznego, dane dotyczace tej zaleznosci w populacji europejskiej, w tym polskiej, pozostaja

ograniczone.
Cel rozprawy

Celem niniejszej rozprawy byla ocena czgstosci wystepowania, uwarunkowan klinicznych
1 wpltywu wspotistniejacej sttuszczeniowej choroby watroby na przebieg oraz skuteczno$¢

leczenia PZWB 1 PZWC w warunkach codziennej praktyki kliniczne;.
Material i metodyka

Analiza obejmowala dwa badania oryginalne, ktérych uzupeklieniem byla jedna praca
przegladowa. W pierwszym badaniu retrospektywnym oceniono 273 pacjentow z PZWB
leczonych NA w trzech polskich osrodkach hepatologicznych. W drugim badaniu analizowano
dane 688 pacjentow z PZWC leczonych DAA w latach 2018-2024. W obu badaniach
poréwnywano pacjentow z 1 bez wspotistniejacej SLD w zakresie danych demograficznych,

klinicznych, biochemicznych, obrazowych i skutecznosci leczenia.
Wyniki

W grupie PZWB stluszczenie wystepowalo u 31,5% pacjentdw 1 byto zwigzane z otyloscia,
cukrzyca oraz wyzszg aktywnos$ciag aminotransferaz. Nie wptywalo jednak na skuteczno$¢
dhugotrwatej terapii NA, mierzong eliminacja HBV DNA. W PZWC SLD stwierdzono u 42,2%
pacjentow, najczesciej wsrod zakazonych genotypem 3 HCV. Chorzy ci czeéciej mieli
zaawansowane witoknienie, gorsze parametry funkcji watroby 1 epizody dekompensacji.
Wskazniki SVR byty nizsze w grupie z SLD (91% vs 98,2% w analizie ITT), jednak analiza
wieloczynnikowa wykazata, Ze czynnikami niezaleznie zwigzanymi z niepowodzeniem

leczenia byty genotyp 3 1 marsko$¢ watroby, a nie sama obecnos$¢ SLD.

Whioski
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Sthuszczeniowa choroba watroby jest czestym zjawiskiem u pacjentow z przewleklymi
wirusowymi zapaleniami watroby typu B 1 C, szczegdlnie u o0sdb z zaburzeniami
metabolicznymi. W PZWB SLD nie wplywa istotnie na skutecznos¢ terapii przeciwwirusowe;j,
natomiast w PZWC moze wspotwystepowaé z bardziej zaawansowanym uszkodzeniem
watroby i niekorzystnym profilem klinicznym. Pacjenci z przewlektym WZW B i C powinni
by¢ rutynowo oceniani pod katem SLD oraz modyfikowalnych czynnikéw ryzyka
metabolicznego. Uzyskane dane oparte na realnej praktyce klinicznej wypetniajg luke
w literaturze europejskiej 1 mogg stanowi¢ podstawe do aktualizacji zalecen klinicznych oraz

strategii leczenia chorych z wirusowymi zapaleniami watroby 1 wspotistniejacg SLD.
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Streszczenie w jezyku angielskim

Introduction

SLD is currently the most common cause of chronic liver disease worldwide, and its prevalence
continues to rise in connection with the global epidemics of obesity and diabetes. The
coexistence of SLD with chronic hepatotropic viral infections caused by HBV and HCV may
alter the clinical course of the disease, the effectiveness of antiviral therapy, and long-term
prognosis. Despite its major clinical importance, data on this relationship within European

populations, including the Polish cohort, remain limited.
Aim of the Study

The aim of this dissertation was to assess the prevalence, clinical determinants, and impact of
coexisting SLD on the course and treatment outcomes of CHB and CHC in real-world clinical

practice.
Material and Methods

The analysis included two original studies, supplemented by one review article. The first
retrospective study evaluated 273 patients with CHB treated with NAs across three Polish
hepatology centers. The second study analyzed data from 688 CHC patients treated with
pangenotypic DAAs between 2018 and 2024. In both studies, patients with and without
coexisting SLD were compared in terms of demographic, clinical, biochemical, imaging, and

therapeutic outcome parameters.
Results

In the CHB group, hepatic steatosis was present in 31.5% of patients and was associated with
obesity, diabetes, and elevated aminotransferase activity. However, it did not affect the long-
term efficacy of NA therapy, as measured by HBV DNA suppression. In the CHC cohort, SLD
was identified in 42.2% of patients, most frequently among those infected with HCV genotype
3. These patients more often exhibited advanced fibrosis, poorer liver function parameters, and
decompensation episodes. The rate of SVR was lower in patients with SLD (91% vs. 98.2% in
ITT analysis); however, multivariate analysis revealed that genotype 3 infection and liver
cirrhosis, rather than the presence of SLD itself, were independent predictors of treatment

failure.

Conclusions
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SLD is a common condition among patients with chronic hepatitis B and C, particularly those
with metabolic comorbidities. In CHB, SLD does not significantly affect antiviral treatment
efficacy, whereas in CHC, it is often associated with more advanced liver damage and an
unfavorable clinical profile. Patients with chronic HBV and HCV infections should be routinely
evaluated for SLD and modifiable metabolic risk factors. The data obtained from real-world
clinical practice fill an important gap in European literature and may serve as a foundation for
updating clinical recommendations and optimizing therapeutic strategies for patients with viral

hepatitis and coexisting SLD.
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Rzymski, Dorota Zargbska-Michaluk, World Journal of Hepatology, 2025 mdj udzial polegal

na:

- opracowaniu manuskryptu

- analizie i interpretacji danych

- opracowaniu manuskryptu

= zatwierdzeniu ostateczne] wersji manuskryptu

A wkilad autorski wyniost 5%
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Piotr M. Stgpien, 0 PLEE e T
Katedra Chorob Zakaznych 1 Alergologii Emiezacovndd, deta)
Uniwersytet Jana Kochanowskiego '

Kielee

Oswiadczenie

Odwiadezam, ze w pracy . Steatotic liver disease and chronic viral hepatitis' Jakub
Janczura. Alessandra Mangia, Krystyna Dobrowolska, Michal Brzdek, Kinga Brzdek,
Malgorzata Wajdowicz, Iwona Gorezyca-Glowacka. Piotr M Stepien, Dorota Zargbska-
Michaluk, Clinical and Expertimental Hepatology, 2025 moj udzial polegal na:

- opracowaniu manuskryptu
- sutwierdzeniv ostateczne) wers)i manuskryptu

A wklad autorskr wyniosl 2%
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Iwona Gorezyca-Glowacka, 'L!"- ufaﬁ.;-“_?'.%@ !j"zo l’G {

Katedra Psychiatrii (mbsjmamold, deta)
Uniwersytet Jana Kochanowskiego

Kiclee

Odwiadezenie

Odwiadczam, z¢ w pracy . Steatotic liver disease und chronic viral hepatitis”, Jakub
Janczura, Alessandra Mangia, Krvstyna Dobrowolska, Michal Brzdek, Kinga Brzdgk.
Malgorzata Wajdowicz, Iwona Gorezyea-Glowacka. Piotr M, Stepien, Dorota Zargbska-
Michaluk, Clinical and Expertimental Hepatology, 2025 mij udzial polegal na:

- opracowaniu manuskrypto

- zatwierdzeniu ostateczne] wersji manuskeyplu

A wkiad autorski wyni6st 2%

Juomg boraycs - (onada
Podpis
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bzt 97,
Robert Plesniak, tar b, Uy /4 e

Klinika Chor6b Zakaznych z Oddzialem Hepatologii (micjscowost, data)
Wydzial Lekarski Uniwersytetu Rzeszowskiego

Rzeszow

Os$wiadczenie

O$wiadczam, ze w pracy , Steatotic liver disease in patients treated for chronic hepatitis
B”, Jakub Janczura, Michal Brzdgk, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek, Robert Ple$niak, Dominika Kukla-WozZnica, Malgorzata Wajdowicz, Dorota
Zargbska-Michaluk, Polish Archives of Internal Medicine, 2025 mé) udzial polegal na:

- zbieraniu danych
- redakcji i zatwierdzeniu ostatecznej wersji manuskryptu

A wklad autorski wyniost 2%
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Maigorzata Wajdowicz, dgfad@ Lor 2028

Klinika Choréb Zakaznych z Oddzialem Hepatologii (micjscowosé, data)
Wydziat Lekarski Uniwersytetu Rzeszowskiego

Rzeszow

Oswiadczenie

Oswiadczam, ze w pracy , Steatotic liver disease in patients treated for chronic hepatitis
B”, Jakub Janczura, Michat Brzdgk, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdgk, Robert Plesniak, Dominika Kukla-Woznica, Maigorzata Wajdowicz, Dorota
Zargbska-Michaluk, Polish Archives of Internal Medicine, 2025 méj udziat polegal na:

- zbieraniu danych
- redakcji i zatwierdzeniu ostatecznej wersji manuskryptu

A wkiad autorski wyniést 3%

[l (e

Podpis
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Sresdy ot saig

Malgorzata Wajdowicz, A
Klinika Chor6b Zakaznych z Oddziatem Hepatologii (mi¢jscowoss, data)
Collegium Medicum Uniwersytetu Rzeszowskiego
Rzeszéw

Oswiadczenie

Oéwiadezam, 2e w pracy ,Steatotic liver disease and chronic viral hepatitis®, Jakub
Janczura, Alessandra Mangia, Krystyna Dobrowolska, Michal Brzdek, Kinga Brzdek,
Maigorzata Wajdowicz, Iwona Gorezyca-Glowacka, Piotr M. Stepien, Dorota Zarebska-
Michaluk, Clinical and Expertimental Hepatology, 2025 méj udzial polegat na:

- opracowaniu manuskryptu

- zatwierdzeniu ostatecznej wersji manuskryptu

A wkiad autorski wyniést 2%

//7;'”"?1 [Pt
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PODPIS ZAUFAMY

Krystyna Dobrowolska, .
Collegium Medicum (micjscowos, data)
Uniwersytet Jana Kochanowskiego

Kielce

Oswiadczenie

Oswiadezam, ze w pracy ,Steatotic liver disease and chronic viral hepatitis”, Jakub
Janczura, Alessandra Mangia, Krystyna Dobrowolska, Michal Brzdek, Kinga Brzdek,
Malgorzata Wajdowicz, Iwona Gorczyca-Glowacka, Piotr M. Stepien, Dorota Zargbska-
Michaluk, Clinical and Expertimental Hepatology, 2025 méj udzial polegal na:

- opracowaniu koncepcji pracy
- opracowaniu manuskryptu
- zatwierdzeniu ostateczne] wersji manuskryptu

A wklad autorski wyniost 4%

Podmis
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FODMS FAUFANTY

KRYSTYNA
DOBROWOLSKA
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Krystyna Dobrowolska,
Zaklad Chorob Zakainych i Alergologii (micjscowoié, data)
Umiwersytet Jana Kochanowskiego

Kielce

Oswiadczenie

Oséwiadczam, #e w pracy ,Steatotic liver disease in patients with chronic hepatitis C”,
Jakub Janczura, Michal Brzdek, Robert Flisiak, Krystyna Dobrowolska, Kinga Brzdek, Piotr
Rzymski, Dorota Zarghska-Michaluk, World Journal of Hepatology, 2025 mdj udzial polegal

na:

- analizie 1 interpretacy danych

- opracowamu manuskryptu

- zatwierdzeniu ostatecznej wersji manuskryptu

A wklad autorski wyniost 5%

Podpis
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Krystyna Dobrowolska,
Zaklad Choréb Zakainych i Alergologii (micjscowos, data)
Uniwersytet Jana Kochanowskiego

Kielce

Oswiadezenie

Oswiadczam, 2e w pracy ,Steatotic liver disease in patients treated for chronic hepatitis
B", Jakub Janczura, Michal Brzdek, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek. Robert Plesmak, Dominika Kukla-Woznica, Malgorzata Wajdowicz, Dorota
Zar¢bska-Michaluk, Polish Archives of Internal Medicine, 2025 md) udziat polegal na:

- Opracowaniu man tu
- zbieraniu danych
- redakcji 1 zatwierdzeniu ostateczne) wersji manuskrypiu

A wklad autorski wyniost 4%

Podpis
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Kinga Brzdgk,
Oddzial Reumatologii | Chordh TKanki L aczne)
Szpitl im. Mikolaja Kopemika w Lodzi

Ladz

Oswiadezenie

B e LT L T PR PRI I

(micjscowndd, dats)

Oswiadczam, ze w pracy . Steatotic liver disease in patients with chronic hepatitis €',
Jukub Junczura, Michal Brzdek. Robert Flisiak, Keystyna Dobrowolske, Kinga Brzdek. Piotr
Rzymski, Dorota Zargbska-Michaluk, World Journal of Hepatology, 2023 moj udzial polegal

na
= przygotowaniu tabel | figur

- analizie i interpretacii danych

- opracowaniu manuskrypiu

- zwicrdzeniu ostateczne wersji manuskrypiu

A wkiad sutorski wyniost $%
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R + i 2407

Collegium Medicum (migjscowoss, daty)

Uniwersytet Jana Kochanowskicgo

Kiclee

Oswiadezenic

Odwindczam. ze w pracy .Steatotic liver disesse and chronic viral hepatitis™. Jakub
Janczura, Alessandra Mangia, Krystyna Dobrowolsks, Michal HBrzdek, Kinga Bradek,
Malgorzata Wajdowicz. Iwona Gorezyea-Glowacka, Piotr M. Stepien, Dorota Zarchska-
Michaluk. Clinical and Expertimental Hepotology. 2025 moj udzial polegal na:

-« przygotowaniu figur

- opracowanu manuskryptu

- 2mwierdzeniu ostatecznej wersji manuskryptu
A wkiad sutorski wyniost 4%

brsisibintafentimmessaisoasnmatnn
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a4 2000 26
Kinga Bradck, S IR SRS
Oddzial Reumatologii i Chorob Tkanki Laczncj UmIsonmmit, e
Szpital im. Mikolaja Kopemnika
Lods
Oswiadezenic

Oswiadczam. z¢ w pracy . Steatotic liver disease in patients treated for chronic hepatitis
B", Jakub Janczura, Michal Brzdek. Krystyna Dobrowolska. Robert Flisiak, Dians Martonik,
Kinga Brzdgk, Robert Plesniak, Dominika Kukla-Woznica, Maltgorzata Wajdowicz, Dorota
Zarchska-Michaluk, Polish Archives of Internal Medicine. 2023 md) udziat polegal na;

= opracowaniu munuskey ptu
« amalizie | imerpretaci dunych
- redakeyi | zatwierdzeni ostateczne) wers)i manuskryptu

A wktad autorski wyniost 4%
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I: PODPIS ZAUFANY

MICHAL
BRZDEK
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pospsem rautary

Michal Brzdek,

Katedra Gastroenterologii e st e

Uniwersytet Medyczny w Lodzi

92-213 Lodz

Oswiadczenie

Os$wiadczam, ze w pracy , Steatotic liver disease in patients treated for chronic hepatitis
B”, Jakub Janczura, Michal Brzdek, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek, Robert Ple$niak, Dominika Kukla-WozZnica, Malgorzata Wajdowicz, Dorota
Zargbska-Michaluk, Polish Archives of Internal Medicine, 2025 méj udziat polegal na:

- opracowaniu manuskryptu

- analizie 1 interpretacji danych

- pelnieniu funkeji autora korespondencyjnego

- redakeji 1 zatwierdzeniu ostatecznej wersji manuskryptu

A wklad autorski wyniost 8%

Podpis
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PODPIS ZAUFANY

MICHAE

Michatl Brzdek,
. . (migjscowosc, data)
Collegium Medicum

Uniwersytet Jana Kochanowskiego

Kielce

Oswiadczenie

Oswiadezam, ze w pracy ,Steatotic liver disease and chronic viral hepatitis”, Jakub
Janczura, Alessandra Mangia, Krystyna Dobrowolska, Michal Brzdek, Kinga Brzdek,
Malgorzata Wajdowicz, Iwona Gorezyca-Glowacka, Piotr M. Stepien, Dorota Zargbska-
Michaluk, Clinical and Expertimental Hepatology, 2025 mdj udzial polegal na:

- opracowaniu manuskryptu
- zatwierdzeniu ostateczne] wersji manuskryptu
- przygotowaniu figur

A wklad autorski wyniost 4%

Podpis
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PODPIS ZAUFANY

MICHAL
BRZDEK
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Michal Brzdgk, T —

Katedra Gastroenterologii nsiepscunic, data)

Uniwersytet Medyczny w Lodzi

Lodz

Oswiadczenie

Oswiadczam, Zze w pracy ,,Steatotic liver disease in patients with chronic hepatitis C”,
Jakub Janczura, Michal Brzdek, Robert Flisiak, Krystyna Dobrowolska, Kinga Brzdek, Piotr
Rzymski, Dorota Zargbska-Michaluk, World Journal of Hepatology, 2025 mdj udzial polegal

na:
- przygotowaniu tabel 1 figur

- przeprowadzeniu analizy statystycznej

- przygotowaniu manuskryptu do publikacji
- analizie 1 interpretacji danych

- opracowaniu manuskryptu

- zatwierdzeniu ostatecznej wersji manuskryptu

A wkiad autorski wyniosl 5%
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. San Gigvanni Botondo. 2200 2026
Alessandra Mangiz, - !

Liver Unit
Fondazione *Casa Sollievo della Sofferenza™
IRCCS San Giovanni Rotonde

Rotondo

Statement

[ declare that in the work “Steatotic liver disease and chronie viral hepatitis”, Jakub Janczura,
Alessandra Mangia, Krystyna Dobrowolska, Micha! Brzdek, Kinga Brzdek, Malgorzata
Wajdowicz, lwona Gorezyca-Glowacka, Piotr M. Stepicii, Dorota Zargbska-Michaluk, Clinical
and Experimental Hepatology, 2025, my contribution consisted of:

- preparing the manuscript
- approving the final version of the manuscript

Wiy contribution amounted to 5%,
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~ 1 { . n
Dominika Kukla-Woznica, Qzesf‘f”rf{%..ql’ao‘z"

Klinika Choréb Zakaznych z Oddzialem Hepatologii (injeficorols, dat)
Wydzial Lekarski Uniwersytetu Rzeszowskicgo

Rzeszow

Oswiadczenie

Oswiadezam, z¢ w pracy . Steatotic liver disease in patients treated for chronic hepatitis
B", Jakub Janczura, Michat Brzdek. Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek, Robert Plesmak, Dominika Kukla-Woznica, Malgorzata Wajdowicz, Dorota
Zargbska-Michaluk. Polish Archives of Internal Medicine, 2025 méj udzial polegal na:

- zbieraniu danych
- redakeji i zatwierdzeniu ostateezne) wersji manuskryptu

A wklad autorski wyniosl 2%
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Diana Martonik, e

Katedra Chor6b Zakasnych i Hepatologii (micpseownse, data)
Uniwersytet Medyczny w Biatymstoku
Biatystok

Oswiadczenie

Oswiadczam, e w pracy ,Steatotic liver disease in patients treated for chronic hepatitis
B”, Jakub Janczura, Michat Brzdek, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdgk, Robert Plesniak, Dominika Kukla-Woznica, Malgorzata Wajdowicz, Dorota
Zargbska-Michaluk, Polish Archives of Internal Medicine, 2025 méj udzial polegal na:

- zbieraniu danych
- redakcji i zatwierdzeniu ostateczne) wersji manuskryptu
A wklad autorski wynidst 2%
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Jambelameaiss: @090 0 000 e
Collegium Medicum (micjscoweds, deto)
Uiniwersytet Jana Kochanowskiego

Kielce

Odwiadczenie

Oéwiadczam, Ze w pracy .. Steatotic liver disease in patients with chronic hepatitis O,
Jakub Janczura, Michal Brzdek, Robert Flisiak, Krystyna Dobrowolska, Kinga Brzdek, Piotr
Rzymski, Dorota Zarehska-Michaluk, World Journal of Hepatology, 2025 mdj udziat polegat

na:
- ppracowaniu koncepeji pracy

- analizie i interpretac)l danych

- opracowaniu manuskrypiu

= mtwierdzeniu ostalecene] wersji manuskryptu

A wkilad autorski wynidst 65%
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FobJmemms, 020200000000 e R
Collegium Medicum (micjscomoit, duia)

Uiniwersytet Jana Kochanowskiego

Kielce

Odwiadczenie

O¥wiadczam, e w pracy . Steatotic liver disease and chronic viral hepatitis®, Jakub
Janczura, Alessandra Mangia, Krystyna Dobrowolska, Michal Brzdek, Kinga Brzdek,
Malgorzata Wajdowicz, Iwona Gorezyca-Glowacka, Piotr M. Stepien, Dorota Zarghska-
Michaluk, Clinical and Expertimental Hepatology, 2025 mdj udzial polegal na:

- opracowaniu koncepeji pracy

- opracowaniu manuskrypiu

- zatwierdzeniu ostateczne] wersji manuskryptu
- przygotowaniu figur

= pelieniu funkcji autora korespondencyjnego
- przygotowaniu manuskryptu do publikacji

A wkiad autorski wyniost 65%
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Jakub Janczura, s
Colleginvm Medicum (migjscowosc, data)

Uniwersytet Jana Kochanowskiego

Kielce

Odwiadezenie

Oswiadezam, #e w pracy , Steatotic liver disease in patients treated for chronic hepatitis
B, Jakub Janczura, Michal Brzdek, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek, Robert Plesniak, Dominika Kukla-Woinica, Malgorzata Wajdowicz, Dorota
Zarebska-Michaluk, Polish Archives of Internal Medicine, 2025 mdj udziat polegal na;

- opracowaniu manuskrypiu

- przygotowaniu manuskryptu do submisji

- zbleraniu danych

- redakeji 1 zatwierdzeniu ostateczne] wersji manuskryptu

A wkiad autorski wyniost 60%
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Robert Flisiak, @«. s i

e -/v- /w( L

Katedra Chorob Zakaznych i Hepatologii Geigseovol, oen)

Uniwersytet Medyczny w Biatymstoku

Biatystok

Os$wiadczenie

O$wiadczam, Zze w pracy ,Steatotic liver disease in patients with chronic hepatitis C”,
Jakub Janczura, Michal Brzdek, Robert Flisiak, Krystyna Dobrowolska, Kinga Brzdek, Piotr
Rzymski, Dorota Zargbska-Michaluk, World Journal of Hepatology, 2025 méj udziat polegat
na:

- opracowaniu koncepcji pracy

- analizie i interpretacji danych

- opracowaniu manuskryptu

- zatwierdzeniu ostatecznej wersji manuskryptu

A wkiad autorski wynidst 5%

’ Mj

Podpis
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ROBERT
FLISIAK

W01 FOI6 0T 4 T GNTAT

Robert Flisiak, ﬁj%f s T m/:_ug_}

Katedra Chorob Zakaznych i Hepatologii URO O
Uniwersytet Medyczny w Bialymstoku

Bialystok

Os$wiadczenie

Oéwiadczam, ze w pracy . Steatotic liver disease in patients treated for chronic hepatitis
B", Jakub Janczura, Michat Brzdek, Krystyna Dobrowolska, Robert Flisiak, Diana Martonik,
Kinga Brzdek, Robert Pleéniak, Dominika Kukla-Wo#nica, Malgorzata Wajdowicz. Dorota
Zargbska-Michaluk, Polish Archives of Internal Medicine, 2025 mdj udzial polegat na:

- opracowaniu manuskryptu
- opracowaniu koncepcji pracy
- redakeji i zatwierdzeniu ostatecznej wersji manuskryptu

A wklad autorski wynidst 5%

Podpis
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Analiza calego dorobku naukowego
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cHiEh Kielce, dn, 16.01.2026 r.

Analiza bibliometryczna publikac)i autorstwa Pana lakuba Janczury”
ORCID ID 0009-0004-7977-9797

I. Oryginalne pelnotekstowe prace naukowe [(bez streszezen zjazdowyeh | konferencyimych, prac
w suplementach czasopism, listow do redakcji oraz udzialu autora wymienionego w dodatku
{appendix) jako uczestnika badan wielsodrodkowych, recenzji):

A, W czasopismach z Impact Factor:

B Liczba | JIF Punkty
Rok Tytul czasopisma prac | Q - MNISW
2025 | Advances in Medical Sciences 1 Q3 2.4 100
2025 | BMC Oral Health o 1 ar [ 31 | 10
| 202% | Polish Archives of Internal Medicine 9 af 47 200
2075 | World Journal of Hepatology 1 Qi 2.5 100
| Lacznle: 4 129 500
B. W czasoplsmach bez Impact Factor:
| Liczba Punkty
Rok Tytul czasopisma prac MNISW
1025 | Medycyna po dyplomie o 1 5
Lacznie: - i 1 5
Opisy praypadkiw:
A, W czasopismach z Impact Factor: 0
B. W czasopismach bez Impact Factor:
Liczba Punkty
Rok - Tytul czasopisma B prac MHISW
2024 | Folia Cardiologica 1 40
Lth: ) 1 40
"Ma padstawie zwenyfikowane] listy publikac}l dostarczonej przez Autora.
Stronalz3
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Prace pogladowe [/ przegladowe:
A. W czasopismach z Impact Factor:

Rok Tytul czasopisma ":":‘ J:: iF m
1026 | Archives of Virology 1 a3 2.5 70
2025 | Annals of Pharmacotherapy 1 3 23 100
2025 | Archives of Virology 1 3 1.5
Clinical and imental Q3

2025 P Exper 2 1.4

2025 | Current Clinical Microblology Reports 1 Q3 2.7 20
2025 | Egyptian Liver Journal 1 G 0.7 20
2025 Journal of Diabetes & Metabolic . Q4 o -

Disorders
2025 | Korean Journal of Family Medicine 2 ai 5.2 40
2025 | Livers 1 Q3 2.4 5
2025 | Medical Oncology 1 Q@ 3.5 70
2025 | Pediatric Investigation 1 Qi 2.0 0
2025 | Warld Journal of Gastroenterology 1 a1 5.4 100
I024 | Expert Opinion on Pharmacotherapy i Qi 17 100
Lacznie: 1% 36.9 725
B. W czasopismach bez Impact Factor:

Rok Tytut czasoplsma I'::I:I HHTSw;
2026 | Clinical Microbiology Newsletter 1 40
2025 | Medical Science Pulse z &0
2023 | Medical Science Review. Hepatologia 1 5
2015 | Revista Médica del Hospital General de México 1 P
Lacznie: 5 145

ll. Oryginalme pelnotekstowe prace naukowe, w ktbrych autor wymieniony jest jako uczestnik badan
wieloodrodkowych:

0

Il. Monografie naukowe (autorstwo lub wspolautorstwa:

AW jezyku oboym:
B. W jezyku polskim:

W. Rozdzialy w monografiach naukownych:
A, W jezyku obcym:
B. W jezyku polskim:
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V. Redakcja wieloautorskiej monografil naukowe]:

A. W jezyku obcym: 0
B, W jezyku polskim: 0
Vi. Redaktor naczelny czasoplsma o zasiegu:
A. Miedzynarodowym: o
B. Krajowym:
Informacie dodatkowe:
Wil. Streszczenia pokonferencyjne: 0
Vill. Publikacje naukowe niepunktowane: 0
IX. Publikacje popularmonaukowe: [
Lagczna licrba publikacji: 16
Laczna punktacja Impact Factor: 45.8
Laczna punktacia MNiSW: 1415
Licrba cytowan (Web of Science Core Collection):
sumaryczna liczba cytowar: 44
liczba cytowarh bez autocytowan: k¥ ]
indeks Hirscha: 4
Liczha cytowar (Scopus):
sumaryczna liczba cytowar: 49
liczba cytowan bez autocytowarn: 34
indeks Hirscha: 4
Index Hirscha bez autocytowari:
X, Artykuby w druku:
U JIF [ Przewidywana
Rok Tytul czasopisma Q IF liczba punktdw
e 1 mesw
2026 | World Jourmal of Hepatology 1 Q| 25 100
d
Lacznie: 1 | 2.5 | 100 |
Wicedwiek o Bilslwreka | iicrrleckic]
& Indion .a|l‘.jw._-. e spilpeicy Podpis osoby zatwierdzajacej
Strona3z 3

mee Kavelina Hichy
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