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Abstract

BACKGROUND

Nearly 290000 patients with chronic hepatitis C die annually from the most severe complications
of the disease. One of them is liver cirrhosis, which occurs in about 20% of patients chronically
infected with the hepatitis C virus (HCV). Direct-acting antivirals (DAAs), which replaced
interferon (IFN)-based regimens, significantly improved the prognosis of this group of patients,
increasing HCV eradication rates and tolerability of therapy. Our study is the first to assess
changes in patient profile, effectiveness, and safety in the HCV-infected cirrhotic population in the
IFN-free era.

AIM
To document changes in patient characteristics and treatment regimens along with their effect-
iveness and safety profile over the years.

METHODS

The studied patients were selected from 14801 chronically HCV-infected individuals who started
IFN-free therapy between July 2015 and December 2021 in 22 Polish hepatology centers. The
retrospective analysis was conducted in real-world clinical practice based on the EpiTer-2
multicenter database. The measure of treatment effectiveness was the percentage of sustained
virologic response (SVR) calculated after excluding patients lost to follow-up. Safety data collected
during therapy and the 12-wk post-treatment period included information on adverse events,
including serious ones, deaths, and treatment course.

RESULTS

The studied population (n = 3577) was balanced in terms of gender in 2015-2017, while the
following years showed the dominance of men. The decline in the median age from 60 in 2015-
2016 to 57 years in 2021 was accompanied by a decrease in the percentage of patients with
comorbidities and comedications. Treatment-experienced patients dominated in 2015-2016, while
treatment-naive individuals gained an advantage in 2017 and reached 93.2% in 2021. Genotype
(GT)-specific options were more prevalent in treatment in 2015-2018 and were supplanted by
pangenotypic combinations in subsequent years. The effectiveness of the therapy was comparable
regardless of the period analyzed, and patients achieved an overall response rate of 95%, with an
SVR range of 72.9%-100% for the different therapeutic regimens. Male gender, GT3 infection, and
prior treatment failure were identified as independent negative predictors of therapeutic success.

CONCLUSION

We have documented changes in the profile of HCV-infected cirrhotic patients over the years of
accessibility to changing DAA regimens, confirming the high effectiveness of IFN-free therapy in
all analyzed periods.

Key Words: Hepatitis C; Liver cirrhosis; Direct-acting antivirals; Pangenotypic; Genotype-specific; Epide-
miology

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Patients with cirrhosis in the course of chronic infection with the hepatitis C virus, in whom the
risk of death due to advanced liver disease is the highest, seem to be the greatest beneficiaries of the
introduction of therapies with direct-acting antiviral drugs. Our analysis tracking changes in the profile of
these patients documents the very high effectiveness and good safety profile from the beginning of the
interferon-free era to the present.
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INTRODUCTION

Chronic infection with the hepatitis C virus (HCV) remains a global health problem, affecting 58 million
people worldwide, according to the most recent estimates of the World Health Organization (WHO)
published in 2022[1]. Despite its initially asymptomatic course, untreated chronic hepatitis C (CHC) can
lead to progressive liver disease resulting in cirrhosis. Among HCV-infected patients, about 20% are at
risk of developing cirrhosis after an average of about 20 years of infection[2], and 3%-6% of them
develop decompensation of liver function each year[3]. Hepatic decompensation and hepatocellular
carcinoma (HCC) are reported as the most severe complications of CHC, causing globally nearly 290000
deaths each year[1].

The antiviral treatment of patients with cirrhosis, as they are at risk of developing these most severe
and potentially fatal complications, is crucial in achieving the WHO goal formulated in 2016, which
assumes the reduction of mortality due to HCV by 65% by 2030[1]. In the era of interferon (IFN)-based
antiviral regimens, therapeutic options were severely limited due to contraindications and poor safety
profile in this patient population[4]. Even the introduction in 2011 of the first direct-acting antivirals
(DAAs) and HCV protease inhibitors (telaprevir and boceprevir), which were registered for use with
pegylated IFN, was not a breakthrough for this group of patients due to the limitations still associated
with IFN[5]. Only the availability of IFN-free therapies based exclusively on a combination of DAA
agents has significantly improved safety parameters and treatment efficacy, representing a real
revolution in managing HCV-infected patients with cirrhosis, including those with decompensation[6].
As a result, at the beginning of the DAA era, cirrhotic patients were prioritized in access to treatment,
with some countries even limiting therapy reimbursement to this group of patients[7]. The findings of a
number of clinical trials and real-world experience (RWE) studies involving this particular patient
population published to date indicate that, despite the lack of contraindications to DAA therapy, the
presence of cirrhosis is still considered an unfavorable factor for achieving a sustained virologic
response (SVR)[8,9].

Recently, several RWE studies have been conducted in different world parts, summarizing the effect-
iveness of DAA treatment and changes in demographic and clinical characteristics in HCV-infected
patients treated with DAA regimens[10-14]. However, none of these have focused on cirrhotic patients,
while filling key knowledge gaps regarding this population could support the WHO’s goal of
eliminating HCV as a major public health burden by 2030.

Therefore, the present study aimed to track changes in the profile of HCV-infected patients with
cirrhosis treated with DAA options, along with documenting the evolution of antiviral regimens in
RWE practice over seven years of access to IFN-free therapy. To this end, a retrospective analysis of the
Polish population of HCV-infected patients with cirrhosis who were treated between 2015 and 2021 was
conducted.

MATERIALS AND METHODS

Study population

The study population was selected from 14801 adult patients infected with HCV who started IFN-free
antiviral treatment in 22 Polish hepatology centers from the beginning of the DAA availability between
July 1, 2015 and December 31, 2021. The analysis was a part of the EpiTer-2 database, a retrospective
national study evaluating antiviral therapy of HCV-infected patients in routine clinical practice,
supported by the Polish Association of Epidemiologists and Infectiologists. The present study consisted
of all consecutive CHC patients with liver cirrhosis treated with IFN-free therapy, reimbursed by the
Polish National Health Fund (NFZ). Since the beginning of the availability of DAA regimens in Poland,
there have been no restrictions related to the severity of liver disease or history of previous therapy in
the qualification of patients for antiviral treatment. The choice of regimen, dose, and length of treatment
course was at the discretion of the treating physician based on the available therapeutic options, and
treatment was administered following the product characteristics, the protocol of the NFZ therapeutic
program, and the recommendations of the Polish Group of Experts for HCV[15-19]. Before starting
treatment, the patient signed a consent form as required by the current regulations of the therapeutic
program.
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Data collection

The data were collected retrospectively with an online questionnaire operated by Tiba LLC based on the
medical records. The study was carried out by comparison of six groups of patients diagnosed with
liver cirrhosis who were divided based on the time of treatment initiation: 2015-2016, 2017, 2018, 2019,
2020, and 2021. Parameters gathered at baseline included demographic and clinical data: Gender, age,
body mass index, HCV genotype (GT), comorbidities, concomitant medications, information on the
severity of the liver disease, coinfections of the human immunodeficiency virus (HIV) and hepatitis B
virus (HBV), and history of previous antiviral therapy. Baseline laboratory parameters were recorded,
including serum alanine transaminase activity, bilirubin concentrations, albumin, creatinine,
hemoglobin, platelet count, and HCV viral load. The patient groups were compared regarding the
treatment regimens used and their efficacy and safety outcomes.

Assessment of liver disease severity

The advancement of liver disease was evaluated by assessing liver stiffness using real-time shear wave
elastography with an Aixplorer (SuperSonic Imagine, Aix-en-Provence, France) or transient
elastography with the usage of FibroScan (Echosens, France). Based on the METAVIR score, according
to the European Association for the Study of the Liver guidelines, the cutoff value of 13 kPa was used
for the prediction of individuals with F4 who were considered to be cirrhotic[20]. The patients were
scored on Child-Pugh (CP) and model for end-stage liver disease, and data on the presence of
esophageal varices, past or present hepatic decompensation and the history of HCC, and liver
transplantation were collected. Patients who scored as B or C on the CP scale were considered
decompensated.

Efficacy assessment

The efficacy endpoint of the study was SVR. It was defined as undetectable HCV RNA at least 12 wk
after completion of treatment. Patients with detectable HCV RNA at this time point were identified as
virologic non-responders, whereas those with no HCV RNA assessment 12 wk after the end of
treatment were considered lost to follow-up. Depending on local practices at the testing site, the concen-
tration of HCV RNA was measured using COBAS TagMan HCV v2.0 (Roche Molecular Diagnostics,
Pleasanton, CA, United States), COBAS AmpliPrep HCV (Roche Molecular Diagnostics, Pleasanton, CA,
United States), the m2000 Real-Time System (Abbott Molecular, Des Plaines, IL, United States), or the
Xpert HCV Viral Load real-time assay (Cepheid, Sunnyvale, California, United States).

Safety assessment

Through treatment and 12 wk after its completion, the following safety data were collected: The
occurrence of adverse events (AEs), including severe AEs, and death, as well as the rates of modification
or discontinuation of the therapy course. In addition, AEs of special interest related to the deterioration
of liver function involving gastrointestinal bleeding, ascites, and encephalopathy were reported.

Ethics

The data were originally collected not for scientific purposes but to evaluate treatment efficacy and
safety in real-world settings with registered medications. Patients were not exposed to any experimental
interventions. According to the local law (the Polish Pharmaceutical Law of 6 September 2001, art. 37al),
noninterventional studies do not require ethics committee approval. Due to the retrospective design of
the analysis, additional consent from patients was not required, but as mentioned, they signed a consent
form to enter the therapeutic program. Data of patients were collected and analyzed following
applicable data protection rules.

Statistical analysis

Categorical data are presented as numbers and percentages, whereas continuous data are expressed as
the mean (SD) or median and interquartile ranges. The SVR was evaluated for all patients who initiated
the treatment after the exclusion of those lost to follow-up as per protocol analysis. Statistical analyses
were performed using Statistica v. 13 (StatSoft, Tulsa, OK, United States). Multiple logistic regression
was used to predict the odds of no response to HCV treatment based on predictor variables selected
through univariate analysis.

RESULTS

Patient characteristics

The studied population consisted of 3577 patients selected from 14801 individuals treated with IFN-free
regimens included in the EpiTer-2 database. They were divided into six groups based on the date of
treatment initiation: (1) July 1, 2015 to December 31, 2016; (2) January 1, 2017 to December 31, 2017; (3)
January 1, 2018 to December 31, 2018; (4) January 1, 2019 to December 31, 2019; (5) January 1, 2020 to
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December 31, 2020; and (6) January 1, 2021 to December 31, 2021 (Figure 1).

Between the first period analyzed and 2018, the percentage of cirrhotic patients treated with antiviral
therapy significantly decreased from 43.7% to 14.8%, but they began to rise again in 2019 to a value of
21.3% in 2021. The analyzed population was sex-balanced until 2017, while men’s predominance was
observed for consecutive years. Between the first and the last time interval, a minor reduction in the
median (Q1, Q3) age was documented in women: From 63 (57, 69) in 2015-2016 to 61 (53, 68.5) years in
2021 and slightly greater reduction in men age: From 57 (47, 63) in 2015-2016 to 52 (44, 63) years in 2021
(Table 1). Women were older than men, with a peak of around 60-70 years in all the analyzed periods

Figure 2).

( de di)stribution in men demonstrated the first peak around age 56 to 65 and the second around age
41 to 45. The first peak was dominant until 2019, whereas the second peak appeared in 2018 and was
higher in 2020 and 2021. The patient’s body mass index (BMI) was comparable irrespective of the
analyzed time interval (Table 1). The prevalence of comorbidities initially decreased from 76.8% in 2015-
2016 to 69.2% in 2019, but increased again in 2020 and 2021 (70.9% and 73.9%, respectively). The
proportion of the most frequent comorbidities of hypertension and diabetes ranged from 36.2% in 2020
to 48.7% in 2018 and from 17.4% in 2019 to 27% in 2021, respectively. The rate of patients using
concomitant medications decreased from 76.8% in 2017 to 69.3% in 2020, with a slight increase to 71.8%
in 2021.

Characteristics of HCV infection and liver disease severity

GT1b was the most common in all periods, but a reduction in the prevalence of infections with this GT
from 89.2% to 62.8% between 2015 and 2020 was documented (Table 2). A renewed increase in the share
of GT1b infection to 72.4% was noted in the last time frame analyzed. In parallel with the decrease in the
percentage of GT1b, an increase in the share of GT3 was observed, ranging from 4.7% in 2015-2016 to
30.2% in 2020. Analogically to GT1b, a reversal of the earlier trend was documented in the last period.
The percentage of patients classified as CP classes B and C, which was 10.5% in the first period
analyzed, initially showed a downward trend, eventually increasing to 15.2% in the last time interval.
No tendency was observed in the incidence of a history of hepatic decompensation, HCC, HBV, and
HIV coinfection, as well as the presence of decompensation at baseline. Documented esophageal varices
and a history of liver transplantation were more commonly observed at the beginning of the IFN-free
era.

Treatment characteristics

There has been a strong and steady trend of an increasing share of treatment-naive patients over the
years (Table 3). At the beginning of the IFN-free era, the majority of those with previous treatment
failure had been previously treated with PegIFN # ribavirin (RBV), and this tendency was observed
until 2018. Since 2019, two-thirds of individuals were retreated after the failure of IFN-free treatment.
From 2015 to 2018, the most common therapeutic options were GT-specific regimens, particularly
ombitasvir (OBV)/paritaprevir (PTV)/[ritonavir (r) £ dasabuvir (DSV) £ RBV] in 2015-2017 and
grazoprevir (GZR)/[elbasvir (EBR) + RBV] in 2018. In subsequent years, these regimens were replaced
by pangenotypic options, which were used to treat about 90% of patients as of 2020. In 2019 and 2020,
the glecaprevir (GLE)/pibrentasvir (PIB) combination was the most commonly used regimen, while in
the last interval, most patients were treated with sofosbuvir (SOF)/ [velpatasvir (VEL) + RBV].

Treatment effectiveness

The overall SVR after excluding lost-to-follow-up patients was 95% (Table 4). A slightly higher effect-
iveness of 97.8% was noted in patients treated with the most common option of OBV/PTV/(r £ DSV +
RBYV). A similar, high virologic response rate was achieved with other GT-specific regimens [LDV/(SOF
+ RBV), GZR/(EBR % RBV), and pangenotypic GLE/PIB combinations]. The administration of another
pangenotypic option, VEL/(SOF + RBV), resulted in a 91.6% cure rate. The lowest SVR rates were
observed in those treated with SOF + RBV and asunaprevir (ASV) + daclatasvir (DCV) regimens - 72.9%
and 85.5%, respectively. The smallest subgroups of patients treated with GLE/PIB/(SOF + RBV), SOF +
(DCV £ RBV), SOF + (simeprevir + RBV), and voxilaprevir (VOX)/VEL/SOF achieved a 100% treatment
response.

Treatment effectiveness remained nearly similar in all six analyzed time intervals (Figure 3A).
Analysis of SVR by GT showed comparable rates for all periods analyzed. The lowest response rates
were obtained in GT3-infected patients (Figure 3C). A statistically significant higher SVR was observed
in women between the first period analyzed and 2018 (Figure 3B). Univariate analysis showed that
patients who did not achieve a virological response were significantly older, were more likely to be
male, treatment-experienced, and had a higher BMI (Table 5).

The non-responding patient population also had a higher percentage of patients with GT3 infection,
decompensated liver disease (CP classes B and C), and the presence of esophageal varices and liver
decompensation in the form of encephalopathy at baseline. Those not responding virologically to
treatment were significantly more likely to receive the ASV + DCV and SOF/(VEL + RBV) regimens. A
statistically significant difference in platelet count, bilirubin, and albumin levels between responders
and virologic non-responders was also documented. Independent negative predictors of SVR in the
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Table 1 Baseline characteristics of 3577 patients with cirrhosis treated with interferon-free regimens

Parameter 2015-2016 2017 2018 2019 2020 2021

Number of patients 1199 827 573 438 199 341

Gender, females/males, 1 (%) 600 (50)/599 (50) 401 (48.5)/426 251 (43.8)/322 164 (37.4)/274 71 (35.7)/128 140 (41.1)/201
(51.5) (56.2) (62.6) (64.3) (58.9)

Age (yr), mean  SD; min-max

58.6 £11.8; 21-97

59.4 £12.0; 22-87

58.2£13.8; 21-89

55.2+£13.2;26-91

54.6 £12.1; 28-83

56.6 £ 12.6; 25-86

Females 62.2+10.8;25-91 62.1+11;25-85 61.8+14.2;21-89  603+12.8;30-91  59.4+12.2;29-83 60.5+12.3; 25-85

Males 55.1+11.8;21-97 56.8+123;22-87 554+12.8;27-88 521+125;26-89 51.9+11.2;28-80 53.9+12.1;30-86

Median (Q1, Q3) 60 (52, 67) 60 (52, 67) 59 (48, 68) 56 (45, 63) 55 (45, 63) 57 (47, 65)

Females, median (Q1, Q3) 63 (57, 69) 62 (56, 70) 62 (54, 73) 61 (52.5, 68) 60 (52, 68) 61 (53, 68.5)

Males, median (Q1, Q3) 57 (47, 63) 57 (48, 65) 56 (45, 64) 51 (42, 61) 52 (44, 60) 52 (44, 63)

BMI, mean + SD; min-max 273+45;134-  275+48;14.2- 27.1+4.7;21-89 27.7+5.2;17-52.5 27.9+5.6;16-57.4 27.5+4.9;15.6-50
494 455

Comorbidities, 1 (%)

Any comorbidity 921 (76.8) 682 (82.5) 431 (75.2) 303 (69.2) 141 (70.9) 252 (73.9)

Hypertension 582 (48.5) 384 (46.4) 279 (48.7) 179 (40.9) 72 (36.2) 158 (46.3)

Diabetes 263 (21.9) 212 (25.6) 120 (20.9) 76 (17.4) 44 (22.1) 136 (27)

Renal disease 48 (4) 39 (4.7) 20 (3.5) 10 (2.3) 9 (4.5) 12 (3.5)

Autoimmune diseases 29 (2.4) 14 (1.7) 8 (1.4) 9(21) 2(1) 3(0.9)

Non-HCC tumors 20 (1.7) 15 (1.8) 12 (2.1) 12 (2.7) 6(3) 15 (4.4)

Other 628 (52.4) 560 (67.7) 352 (61.4) 208 (47.5) 147 (73.9) 179 (52.5)

Concomitant medications, n (%) 879 (73.3) 635 (76.8) 431 (75.2) 305 (69.6) 138 (69.3) 245 (71.8)

ALT IU/L, mean + SD 97.3 £ 66.2 96.4 + 69.9 96 + 85 107.1+91.7 114.5+103.8 115.9 +101.2

Bilirubin mg/dL, mean + SD 1.2+£09 1+£07 1.1+£09 1.1+£09 11+£1.6 1.1+£09

Albumin g/dL, mean + SD 58+12.8 3.8+05 3.8+05 3905 38+05 3.9+0.6

Creatinine mg/dL, mean+SD  1.1+3.8 08+05 0.9+05 0.9+0.7 09+03 0.9+0.7

Hemoglobin g/dL, mean+SD  14.1+1.8 141+18 14+1.8 141+£19 142+18 13.9+19

Platelets, x 1000/pL, mean + SD  118.7 + 61.6 136.1+67.9 135+ 70 136.5 + 61.9 145.8 +87.6 145.6 +76.9

HCV RNA x 10°TU/mL, mean 1.6 4.6 25+64 2+48 33+24 1.7+26 PEHBY!

+SD

IFN: Interferon; SD: Standard deviation; BMI: Body mass index; HCC: Hepatocellular carcinoma; ALT: Alanine transaminase; HCV RNA: Ribonucleic acid
of hepatitis C virus.

logistic regression analysis were male gender [odds ratio (OR) = 2.28], GT3 infection (OR = 6.4), and
prior failed treatment (OR = 1.66), while OBV /PTV/(r + DSV + RBV) therapy significantly increased the
chance of response (OR = 0.58) (Table 6).

Treatment safety

As shown in Table 7, increasing tolerability was observed over time. The higher percentage of patients
who completed a course of therapy as scheduled, from 89.5% (in 2015-2016) to 97.9% (in 2021), was
assisted by a decreasing incidence of AEs, including serious ones, those leading to treatment discon-
tinuation, and deaths. The most commonly reported AEs were mild, and weakness or fatigue remained
the most frequent in all subsequent time intervals. The improvement in safety profile was accompanied
by a decrease in RBV use from 71.3% in 2015-2016 to 6.7% in 2021. None of the 45 deaths were reported
by the treating physician as related to antiviral therapy.

WJG | https://www.wjgnet.com 2020 April 7,2023 | Volume29 | Issuel3 |

Jaishideng®



Table 2 Characteristics of liver disease in six-time intervals

Brzde¢k M et al. DAA therapy in HCV-infected cirrhotics

Parameter 2015-2016 2017 2018 2019 2020 2021
Number of patients 1199 827 573 438 199 341

GT, 1 (%)

1 17 (1.4) 2 (27) 15 (2.6) 7 (1.6) 1(0.5) 7 (2.1)
1a 21 (1.8) 17 (2.1) 10 (1.7) 10 (2.3) 9 (4.5) 8(23)
1b 1070 (89.2) 652 (78.8) 420 (73.3) 291 (66.4) 125 (62.8) 247 (72.4)
2 0 0 1(0.2) 3(0.7) 0 3(0.9)

3 56 (4.7) 103 (12.4) 109 (19.0) 111 (25.3) 60 (30.2) 63 (18.5)
4 35 (2.9) 33 (4.0) 17 3) 16 (3.7) 4(2) 13 (3.8)
5 0 0 0 0 0 0

6 0 0 1(0.2) 0 0 0
Child-Pugh class, 1 (%)

A 1033 (86.2) 724 (87.6) 521 (90.9) 397 (90.7) 176 (88.4) 285 (83.6)
B 118 (9.8) 77 9.3) 47 (8.2) 36 (8.2) 18 (9.1) 49 (14.3)
C 9(0.7) 1(0.1) 2(0.4) 1(0.2) 1(05) 3(0.9)
No data 39 33) 25 (3.0) 3(0.5) 4(0.9) 4(2.0) 4(1.2)
MELD score, 1 (%)

<15 1072 (89.4) 757 (91.5) 529 (92.3) 414 (94.5) 188 (94.5) 319 (93.5)
15-18 45 (3.8) 28 (3.4) 29 (5.1) 12 (2.8) 3(15) 14 (4.1)
19-20 11 0.9) 12 (1.5) 5(0.9) 4(0.9) 2(1) 4(1.2)
>20 13 (1.1) 4(0.5) 7(1.2) 3(0.7) 2(1) 2(0.6)
No data 58 (4.8) 26 (3.1) 3(0.5) 5(1.1) 4(2) 2(0.6)
f}/i;tory of hepatic decompensation, 7

Ascites 124 (10.3) 65 (7.8) 64 (11.2) 26 (5.9) 15 (7.5) 47 (13.8)
Encephalopathy 33 (2.8) 15 (1.8) 19 (3.3) 4(0.9) 2(1) 7 (2.1)
Documented esophageal varices, 1 375 (31.3) 202 (24.4) 127 (22.2) 85 (19.4) 38 (19.1) 58 (17)
(Pg/e)patic decompensation at baseline, 1

Moderate ascites-responded to diuretics 47 (3.9) 30 (3.6) 29 (5.1) 22 (5) 10 (5) 29 (8.5)
Tense ascites-not responded to diuretics 3 (0.3) 0 2(0.3) 0 0 3(0.9)
Encephalopathy 30 (2.5) 13 (1.6) 7(1.2) 7 (1.6) 2(1) 9(2.6)
HCC history, 1 (%) 57 (4.8) 30 (3.6) 19 3.3) 15 (3.4) 7 (35) 19 (5.6)
OLTx history, 1 (%) 23 (1.9) 4(05) 1(0.2) 1(0.2) 0 1(0.3)
HBV coinfection (HBsAg+), 7 (%) 12 (1) 12 (1.5) 12 (2.1) 8(1.8) 3(15) 6(18)
HIV coinfection, 11 (%) 13 (1.1) 16 (1.9) 16 (2.8) 28 (6.4) 9(45) 10 (2.9)

GT: Genotype; MELD: Model for end-stage liver disease; HCC: Hepatocellular carcinoma; OLTx: Orthotopic liver transplantation; HBV: Hepatitis B virus;
HBsAg+: Hepatitis B surface antigen; HIV: Human immunodeficiency virus.

DISCUSSION

The WHO has established the goal of eliminating HCV as a significant public threat by 2030, defined as
a 90% reduction in new chronic infections and a 65% reduction in mortality compared to 2015[1]. In
Poland, in middle-2015, the introduction of a therapeutic regimen program of IFN-free regimens for
patients with CHC gave hope that the WHO goal could be achieved in our country. The key to reducing
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Table 3 Treatment characteristics in six-time intervals

Parameter 2015-2016 2017 2018 2019 2020 2021
Number of patients 1199 827 573 438 199 341
History of previous therapy
Treatment-naive 543 (45.3) 532 (64.3) 470 (82.0) 385 (87.9) 171 (86) 318 (93.2)
Nonresponder 290 (24.2) 103 (12.5) 23 (4.0) 7 (1.6) 6(3) 11 (3.2)
Relapser 173 (14.4) 72 (8.7) 49 (8.5) 35 (8) 17 (8.5) 6 (1.8)
Discontinuation due to safety reason 71 (5.9) 40 (4.8) 14 (2.5) 4(0.9) 1(0.5) 3(0.9)
Unknown type of response 120 (10.0) 76 (9.2) 14 (2.5) 7 (1.6) 2(1) 3(0.9)
No data 2(0.2) 4 (0.5) 3(0.5) 0 2 (1) 0
Number of patients with treatment n =654 n=291 n =100 n=>53 n=26 n=23
failure
IFN + RBV 64 (9.8) 36 (12.4) 2(2) 0 0 0
PegIFN + RBV 390 (59.6) 197 (67.7) 48 (48) 14 (26.4) 9 (34.6) 9(39.1)
PegIFN + RBV + DAA 196 (30) 47 (16.1) 10 (10) 3(5.7) 0 0
IFN-free 4 (0.6) 11 (3.8) 39 (39) 35 (66) 17 (65.4) 14 (60.9)
No data 0 0 1(1) 1(1.9) 0 0
Current treatment regimen
Genotype-specific treatment
regimens
ASV + DCV 42 (3.5) 13 (1.6) 0 0 0 0
LDV/(SOF + RBV) 350 (29.2) 283 (34.2) 154 (26.9) 16 (3.7) 5(2.5) 4(1.2)
OBV/PTV/(r + DSV £ RBV) 745 (62.1) 327 (39.5) 32 (5.6) 0 0 1(0.3)
GZR/ (EBR + RBV) 0 97 (11.7) 205 (35.8) 76 (17.3) 16 (8) 15 (4.4)
Other 62 (5.2) 104 (12.6) 19 (3.3) 0 0 0
SOF £ SMV + DCV + RBV, SMV +
DCV £ RBV
Pangenotypic regimens
GLE/PIB 0 1(0.1) 59 (10.3) 178 (40.6) 99 (49.8) 117 (34.3)
GLE/ (PIB + SOF + RBV) 0 0 0 2(0.5) 0 0
SOF/(VEL = RBV) 0 2(0.3) 104 (18.1) 166 (37.9) 79 (39.7) 195 (57.2)
VOX/VEL/SOF 0 0 0 0 0 9(2.6)
Current-RBV-containing therapies 855 (71.3) 360 (43.5) 163 (28.4) 44 (10) 12 (6) 23 (6.7)

IFN: Interferon; RBV: Ribavirin; PegIFN: Pegylated interferon; DAA: Direct-acting antivirals; ASV: Asunaprevir; DCV: Daclatasvir; LDV: Ledipasvir; SOF:
Sofosbuvir; OBV: Ombitasvir; PTV/r: Paritaprevir; DSV: Dasabuvir; GZR: Grazoprevir; EBR: Elbasvir; SMV: Simeprevir; GLE: Glecaprevir; PIB:
Pibrentasvir; VEL: Velpatasvir; VOX: Voxilaprevir.
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mortality was using antiviral treatment in patients with the most advanced liver disease, as this
population is most at risk of death[21]. It should be mentioned at this point that some countries initially
reimbursed the therapy only for patients with advanced fibrosis and cirrhosis[22].

Despite the lack of restrictions in the Polish drug program, at the beginning of the IFN-free era,
cirrhotic patients had priority in access to treatment due to long waiting lists. In the current study, they
accounted for almost 44% of all treated patients in 2015-2016. This percentage decreased in consecutive
periods, but the trend has been reversed since 2019. In the latter two intervals, not only were patients
with cirrhosis reported more frequently, but this was also accompanied by an increase in the share of
those with liver decompensation. One possible reason for the increase in cirrhosis rates is newly
diagnosed cases in advanced stages of the disease in patients previously unaware of HCV infection[23].
This hypothesis is supported by the increasing percentage of patients previously untreated. At the same
time, the total number of treated patients decreased. Other researchers point to the negative impact of
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Table 4 Treatment effectiveness according to regimen, calculated as per protocol analysis

Regimen SVR PP, n (%)
All regimens 3271/3442 (95)
OBV/PTV/(r £ DSV + RBV) 1052/1076 (97.8)
LDV/(SOF + RBV) 748/778 (96.1)
GZR/ (EBR * RBV) 387/398 (97.2)
VEL/(SOF + RBV) 477/521 (91.6)
GLE/PIB 420/435 (96.6)
GLE/PIB/(SOF + RBV) 2/2 (100)

ASV +DCV 47/55 (85.5)
SOF + DCV + RBV 21/21 (100)
SOF + RBV 105/144 (72.9)
SOF + SMV + RBV 5/5 (100)
VOX/VEL/SOF 7/7 (100)

PP: Per protocol; SVR: Sustained virological response; OBV: Ombitasvir; PTV /r: Paritaprevir; DSV: Dasabuvir; RBV: Ribavirin; LDV: Ledipasvir; SOF:
Sofosbuvir; GZR: Grazoprevir; EBR: Elbasvir; VEL: Velpatasvir; GLE: Glecaprevir; PIB: Pibrentasvir; ASV: Asunaprevir; DCV: Daclatasvir; SMV:
Simeprevir; VOX: Voxilaprevir.

14801 patients treated with
interferon-free regimens

2015-2016 2017 2018 2019 2020 2021

n = 2745 n = 3208 n = 3861 n = 2400 n =986 n = 1601
1199 patients 827 patients 573 patients 438 patients 199 patients 341 patients
with cirrhosis with cirrhosis with cirrhosis with cirrhosis with cirrhosis with cirrhosis
(44%) (26%) (15%) (18%) (20%) (21%)

DOI: 10.3748/wjg.v29.i13.2015 Copyright ©The Author(s) 2023.

Figure 1 Distribution of patients treated for hepatitis C virus infection in six-time intervals.
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the coronavirus disease 2019 (COVID-19) pandemic on the number of diagnosed and treated patients
with chronic HCV infection[24,25].

To the best of our knowledge, this is the first study to track changes in patient profiles, therapeutic
options used, and their efficacy in patients with cirrhosis in the IFN-free era. Our work summarizes 7
years of access to IFN-free therapy in Poland. In the current study, a slight decrease in the age of
patients with cirrhosis was observed between the first and last time interval. This reduction was much
less pronounced compared to analyzes of demographic changes in CHC patients regardless of liver
fibrosis[11,13]. The differences can be explained by the fact that the cirrhotic patient population tended
to be older compared to patients with non-advanced liver fibrosis. The age distribution was irregular
and evolved throughout the entire analyzed period. Although the two-peak pattern was described
previously not only in the Polish population with CHC, we noted only one peak at ages 60 to 70 in
women in all six-time intervals. We observed a second peak around the age of 41 to 45, only in men in
2018-2021[11,13,26].

In addition to prioritizing cirrhotic patients at the beginning of the IFN-free era, those after previous
treatment failure were also given priority in access to therapy. This explains the decreasing percentage
of treatment-experienced patients over time, and it should be emphasized that despite the COVID-19
pandemic in 2020 and 2021, this trend continued. Patients after previous ineffective antiviral treatment
up to 2018 were more likely to be on failed IFN-based regimens, while 2019-2021 documented a higher
proportion of patients on failed DAA therapy, which is understandable, given the evolution and
availability of antiviral regimens. An additional factor contributing to the growing proportion of
treatment-naive individuals was the detection of HCV infection in patients previously unaware of it.
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Table 5 Comparison of responders and virological non-responders to antiviral therapy

Parameter Responders (n = 3271) Non-responders (n=171) P value
Gender, females/males, n (%) 1539 (47)/1732 (53) 42 (24.6)/129 (75.4) <0.0001
Age (yr), mean + SD; min-max 58.0 £12.6; 21-97 55.0 £10.5; 29-84 0.0002

Females 61.6 £11.8; 21-91 59.9 +10.6; 35-81 0.3173

Males 54.8 +12.4;21-97 53.4 +10; 29-84 0.1045
BMI, mean #* SD; min-max 274 +5.0;13.4-57.4 28.7 +4.6;16-47.5 0.0001
Current treatment regimen
Genotype-specific treatment regimens

ASV + DCV 47 (1.4) 8(4.7) 0.0001

LDV/(SOF + RBV) 748 (22.9) 30 (17.5) 0.1047

OBV/PTV/(r £ DSV + RBV) 1052 (32.2) 24 (14) <0.0001

GZR/ (EBR £ RBV) 387 (11.8) 11 (6.4) 0.0314
Pangenotypic regimens

GLE/PIB 420 (12.8) 15 (8.8) 0.1186

GLE/ (PIB + SOF + RBV) 2(0.1) 0 0.7464

SOF/(VEL + RBV) 477 (14.6) 44 (25.7) 0.0001

VOX/VEL/SOF 7(0.2) 0 0.5448
GT, n (%) <0.0001

1 63 (1.9) 2(12)

la 70 (2.2) 1(0.6)

1b 2624 (80.2) 89 (52.0)

3 397 (12.1) 76 (44.4)

4 110 (3.4) 3(1.8)

Other 7(0.2) 0
Comorbidities, n (%)

Any comorbidity 2498 (76.4) 131 (4) 0.9425

Hypertension 1533 (46.9) 66 (2) 0.0345

Diabetes 731 (22.3) 46 (1.4) 0.1651

Renal disease 124 (3.8) 8(0.2) 0.5558

Autoimmune diseases 63 (1.9) 0 0.0670

Non-HCC tumors 68 (2.1) 6(0.2) 0.1963

Other 1783 (54.5) 96 (2.9) 0.6762
Concomitant medications, 1 (%) 2389 (73.0) 136 (79.5) 0.0610
Treatment experienced 1039 (31.8) 69 (40.4) 0.0208
History of hepatic decompensation, 1 (%)

Ascites 297 (9.0) 21 (12.2) 0.1588

Encephalopathy 65 (2.0) 7 (4.1) 0.0606
Documented esophageal varices, 1 (%) 780 (23.8) 64 (37.4) 0.0001
Hepatic decompensation at baseline, 1 (%) 173 (5.3) 18 (10.5) 0.0035
HCC history, n (%) 117 (3.6) 9(5.3) 0.2523
OLTx history, 1 (%) 28 (0.9) 1(0.6) 0.7052
Child-Pugh class, 1 (%)
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BorC 296 (9) 29 (17) 0.0006
HBV coinfection (HBsAg+), n (%) 50 (1.5) 2(1.2) 0.7075
HIV coinfection, 1 (%) 79 (2.4) 6(3.5) 0.3690
ALT IU/L, mean + SD 101.2 £ 80.8 106.9 £ 82.0 0.3385
Bilirubin mg/dL, mean + SD 1.1+£0.9 1.2+£0.7 <0.0001
Albumin g/dL, mean + SD 45+7.7 39+31 0.0002
Creatinine mg/dL, mean + SD 09+£23 0.8+0.2 0.8562
Hemoglobin g/dL, mean + SD 141+£18 139+18 0.1319
Platelets, x 1000/ pL, mean + SD 132.6 £ 66.8 109.2 £59.4 <0.0001
HCV RNA x 10° [U/ml, mean + SD 22+10.0 20+29 0.1123

SD: Standard deviation; BMI: Body mass index; ASV: Asunaprevir; DCV: Daclatasvir; LDV: Ledipasvir; SOF: Sofosbuvir; RBV: Ribavirin; OBV: Ombitasvir;
PTV/r: Paritaprevir; DSV: Dasabuvir; GZR: Grazoprevir; EBR: Elbasvir; GLE: Glecaprevir; PIB: Pibrentasvir; VEL: Velpatasvir; VOX: Voxilaprevir; GT:
Genotype; HCC: Hepatocellular carcinoma; OLTx: Orthotopic liver transplantation; HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HIV:
Human immunodeficiency virus; ALT: Alanine transaminase; HCV RNA: Ribonucleic acid of hepatitis C virus.

Table 6 Logistic multiple regression results on association between selected parameters significant in univariate analysis and non-

response to antiviral treatment

Parameter OR 95%ClI P value
Age275yr 0.81 0.38-1.72 0.5915
Obesity (BMI 2 30 kg/m?) 1.15 0.80-1.66 0.4473
Male gender 2.28 1.57-3.29 <0.0001
Platelets < 100000/ pL 1.37 0.98-1.93 0.0694
GT1b 1.54 0.66-3.59 0.3145
GT3 6.40 2.69-15.22 <0.0001
Bilirubin > 3 mg/dL 0.29 0.08-1.00 0.0506
Albumin < 2.8 g/dL 0.98 0.44-2.20 0.966
Documented esophageal varices 1.43 1.00-2.06 0.052
Hepatic decompensation at baseline 1.49 0.76-2.91 0.2496
Hypertension 0.93 0.67-1.30 0.6783
Child-Pugh, B or C 1.80 0.95-3.42 0.0716
SOF/(VEL £ RBV) 1.13 0.76-1.69 0.541
GZR/(EBR + RBV) 091 0.46-1.80 0.7951
OBV/PTV/(r + DSV £ RBV) 0.58 0.35-0.95 0.0319
Treatment experienced 1.66 1.18-2.33 0.0039

OR: Odds ratio; CI: Confidence interval; BMI: Body mass index; GT: Genotype; SOF: Sofosbuvir; VEL: Velpatasvir; RBV: Ribavirin; GZR: Grazoprevir; EBR:
Elbasvir; OBV: Ombitasvir; PTV/r: Paritaprevir; DSV: Dasabuvir.

Since DAA therapy lasts much shorter than previously used IFN-based regimens, in the absence of
restrictions on treatment reimbursement, the waiting list was shortened considerably and subsequently
ceased to exist, while antiviral therapy is implemented immediately after the diagnosis is established
[27]. This makes the characteristics of newly diagnosed patients quickly change the profile of the
patients treated.

There was also a significant change in the share of HCV GTs in the treated patients. The most
common HCV GT in Poland was GT1b[28,29]. Our study restricted to individuals with cirrhosis
confirmed these findings, but we noted a changing distribution of GTs over time depending on the
availability of treatment regimens in subsequent years. At the beginning of the IFN-free era, GT1- and
GT4-infected patients had access to highly effective GT-specific regimens, while patients with GT3
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Table 7 Safety of antiviral therapy in six-time intervals

Parameter 2015-2016 2017 2018 2019 2020 2021
Number of patients 1199 827 573 438 199 341
Treatment course, 1 (%)
According to schedule 1073 (89.5) 776 (93.8) 538 (93.9) 428 (97.7) 196 (98.5) 334 (97.9)
Therapy modification 71 (5.9) 21 (2.6) 26 (4.5) 2 (0.5) 0 0
Therapy discontinuation 44 (3.7) 19 (2.3) 9 (1.6) 5(1.1) 1(0.5) 6 (1.8)
No data 11 (0.9) 11 (1.3) 0 3(0.7) 2 (1.0 1(0.3)
Patients with at least one AE, 1 (%) 500 (41.7) 212 (25.6) 139 (24.3) 80 (18.3) 36 (18.1) 66 (19.4)
Serious adverse events, 1 (%) 48 (4) 11 (1.3) 16 (2.8) 7 (1.6) 4(2) 3(0.9)
AEs leading to treatment discontinuation, n (%) 35(2.9) 16 (1.9) 4(0.7) 2 (0.5) 1(0.5) 1(0.3)
Most common AEs (= 2%), n (%)
Weakness/ fatigue 242 (20.2) 78 (9.4) 59 (10.3) 28 (6.4) 13 (6.5) 16 (4.7)
Anemia 63 (5.3) 36 (4.4) 17 (3) 2(0.5) 0 2(0.6)
Sleep disorders 52 (4.3) 20 (2.4) 20 (3.5) 4(0.9) 6(3) 6(1.8)
Nausea 32(27) 14 (1.7) 3(0.5) 1(0.2) 5(2.5) 6 (1.8)
Abdominal pain 21 (1.8) 7(0.8) 4(0.7) 12 (2.7) 5(2.5) 8(2.3)
Headaches 50 (4.2) 14 (1.7) 11 (1.9) 7(1.2) 3(0.5) 8(2.3)
Myalgia/arthralgia 18 (1.5) 18 (2.2) 9 (1.6) 6(1.4) 6(3) 8(2.3)
Pruritis 71 (5.9) 19 (2.3) 10 (1.7) 10 (2.3) 7 (3.5) 7(21)
Skin lesions 26 (2.2) 14 (1.7) 7 (1.2) 5(1.1) 2(1) 4(1.2)
Bilirubin, > ULN 44 (3.7) 30 (3.6) 3(0.5) 3(0.7) 0 0
AE:s of particular interest
Ascites 30 (2.5) 23 (2.8) 12 (2.1) 6(1.4) 0 13 (3.8)
Hepatic encephalopathy 28 (2.3) 12 (1.5) 6 (1.0) 2(0.5) 1(0.5) 6 (1.8)
Gastrointestinal bleeding 9(0.8) 4(0.5) 5(0.9) 1(0.2) 1(0.5) 0
Death, n (%) 13 (1.1) 10 (1.2) 10 (1.7) 3(0.7) 2(1.0) 7(21)

AE: Adverse event; ULN: Upper limit of normal.
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infection in Poland were still treated with IFN-based options as the available SOF + RBV was considered
suboptimal due to lower SVR[30,31]. The SOF + (DCV #* RBV) regimen with activity against GT3 was
used incidentally in Poland due to problems with reimbursement. However, our analysis confirmed the
high effectiveness of this option. For this reason, patients infected with GT, especially subtype 1b,
definitely dominated in the initially analyzed time intervals. In 2018, new pangenotypic options,
including GLE/PIB and SOF/(VEL * RBV), which are highly effective for all HCV GTs, became
available in Poland, thus enabling effective treatment of patients infected with GT3. This was reflected
in the increase in the percentage of this population, despite the still visible dominance of GT1b resulting
from the original distribution of GTs in the Polish population. Our findings are also supported by an
RWE study conducted in Germany among patients with HCV infection, regardless of cirrhosis status
treated with DAA[32].

Surprisingly, in the last analyzed period, we again recorded an increase in GT1b infections
accompanied by a decrease in the percentage of GT3-infected patients. It seems that this change could
have been influenced by both effective therapies of patients with GT3 infection, as well as the previously
described phenomenon of detecting HCV infections in previously undiagnosed people, who, according
to the original distribution of HCV GTs in the Polish population, are more likely to be infected with
GT1b.

The change in the profile of patients with cirrhosis treated with DAA regimens in Poland was
accompanied by changes in the options used related to the registration of new drugs and recommend-
ations of the Polish Group of Experts for HCV[15-19]. At the beginning of the IFN-free era, GT-specific
regimens were used, especially the OBV/PTV/(r + DSV + RBV) combination, which was the first
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Figure 2 Age distribution in all patients treated in six-time intervals and according to gender in 2015-2016, 2017, 2018, 2019, 2020, and
2021. A: In six-time intervals; B: In 2015-2016; C: In 2017; D: In 2018; E: In 2019; F: In 2020; G: In 2021.
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reimbursed IFN-free therapy in Poland. As mentioned above, as of 2018, pangenotypic regimens have
become available in our country, and this has gradually displaced previous therapeutic options.

Regardless of the changing patient profile and therapeutic options, the effectiveness of therapy in this
difficult-to-treat group of patients with advanced liver disease remained consistently high in all
analyzed periods. The effectiveness of the administrated regimens was very high and exceeded 95% for
most options. We documented the highest SVR for the regimen OBV/PTV/(r + DSV * RBV), which was
found to be an independent success factor in the multivariate analysis (OR = 0.58). This was an option
used in the largest number of patients in the current study. Its efficacy of 99% in the population of
patients with advanced liver disease was previously documented in the AMBER RWE study[33]. The
high effectiveness achieved after treatment with other GT-specific regimens is also consistent with the
results of the RWE GZR/(EBR £ RBV) and LDV /(SOF + RBV) studies[34-36].

An excellent response rate of 97.6% was achieved in the GLE/PIB group, and these results were
supported by a meta-analysis of 18 RWE studies[37]. Another pangenotypic regimen of VEL/(SOF %
RBV) was effective in 91.6%. Although the large meta-analysis from 12 cohorts documented a 97.9%
SVR in 1078 patients with cirrhosis, it should be noted that only compensated patients were included in
that analysis. In our cohort, 14% of patients receiving this option were decompensated, which may have
affected the results obtained[38]. The lowest SVR rate of 72.9% was achieved by patients treated with
SOF + RBV. This suboptimal therapy was received by individuals with GT3 infection who had contrain-
dications or intolerance to PegIFN. Our results are lower than those demonstrated in the BOSTON
study, where 24-wk SOF + RBV therapy in patients with GT3 cirrhosis was 79% effective[30]. On the
other hand, the HCV-TARGET real-world study documented the effectiveness of this regimen in only
45% of patients with cirrhosis and GT3 infection[39].

GT3 infection was found in our study as an independent predictor of reduced SVR rate in
multivariate analysis, in addition to male gender and history of prior therapy. Our observations are
consistent with the results of a large retrospective RWE study involving 15720 United States veterans
with a 40% share of cirrhotics, in whom GT3 infection significantly reduced the chances of responding
to DAA[40]. However, it should be noted that in the above-cited study, SOF + RBV + PeglFN, LDV/
(SOF + RBV) options were used in patients with GT3 infection, and only the introduction of highly
effective pangenotypic options improved the response rate in this population[41].

Treatment experience has been documented as a factor associated with DAA therapy failure in the
RWE study conducted by Chen et al[42]. In contrast, Berkan-Kawinska et al[43] did not find that it was a
negative predictor of SVR among patients with cirrhosis. A specific subgroup of treatment-experienced
patients is the population after the previous failure of DAA regimens. Despite other reports indicating a
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Figure 3 Sustained virological response rates by hepatitis C virus genotype, in six-time intervals (per protocol analysis), and according
to gender. A: In six-time intervals (per protocol analysis); B: According to gender; C: By hepatitis C virus genotype.

lower cure rate in DAA-experienced cirrhotic patients, the POLARIS-1 and POLARIS-4 clinical trials
showed that these patients retreated with the pangenotypic SOF/VEL/VOX combination achieved high
efficacy of 93%-98% [44-46]. Although in the current analysis, the pangenotypic rescue option of SOF/
VEL/VOX or GLE/ (PIB + SOF + RBV) was used in only 11 patients after failure of therapy with DAA
regimens, all achieved a virological response.

Similar to our results, male gender was an independent negative predictor of achieving SVR in a large
study from the United States Veterans Affairs[40]. Data from other RWE studies confirmed these results
[34,47]. The high effectiveness of DAA regimens in our analysis was accompanied by a good safety
profile with a low rate of discontinuation due to AEs, which supports findings from clinical trials and
other RWE studies[34,40,48-50]. Importantly, we observed an improvement in the safety profile over
time, which is explained by shortening the therapy and reducing the frequency of using regimens
containing RBV. Weakness/fatigue was the most common AE regardless of the analyzed period. The
percentage of patients with symptoms of liver decompensation during therapy and the 12-wk follow-up
period did not exceed a few percent, which proves the good safety profile of DAA in patients with
cirrhosis and is consistent with the observations of other authors[51]. This is also confirmed by the
overall death rate of 1.3%, varying from 0.7% to 2.1% over time.

Limitations

Our analysis has several limitations typical of retrospective studies, including possible physician bias
due to incomplete data, inconsistent diagnosis or misclassification of data, underreporting of AEs, and
possible data entry errors. In addition, the observational nature of the study may result in insufficient
discipline during treatment; we did not capture data on adherence to the treatment, while available data
suggest that lack of adherence to therapy may result in a lower chance of virologic response in cirrhotic
patients treated with the SOF/LDV regimen[52,53].

Although the study was conducted in the same centers treating patients, and it seems that the
decreasing overall number of patients and the changing percentage of patients with cirrhosis reflect the
actual condition, distortion of the data by other factors cannot be excluded. One of these may be that the
analysis also covered the COVID-19 pandemic period, when the availability of diagnostic tests and
antiviral therapy was limited.

However, it is important to mention the main strength of our study, which is the collection of data
from a truly geographically diverse population, representative of routine practice and a large number of
patients enrolled from different centers in our country. This allows the generalization of the results.
Another strong point is the large number of patients retained in post-treatment evaluation, with a rather
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low rate of those lost to follow-up (2.5% after the exclusion of deaths). Notably, the current analysis is
the first study to directly compare changes in patient profile, antiviral treatment characteristics, efficacy,
and treatment safety in patients with cirrhosis over time in the era of IFN-free therapy.

CONCLUSION

The current analysis documents changes in the characteristics of patients with HCV-infected cirrhosis
that have occurred over the seven years of access to IFN-free therapies in the form of a decline in the
median age of patients, the prevalence of comorbidities, and the use of concomitant medications. In
addition, the evolution of the therapeutic regimens used is described, in the course of which GT-specific
options were supplanted by pangenotypic regimens. Regardless of these changes, patients achieved
consistently high efficacy in all analyzed periods. Male gender, GT3 infection, and prior treatment were
identified as independent negative predictors of SVR.

ARTICLE HIGHLIGHTS

Research background

Direct-acting antivirals (DAAs), which have replaced interferon (IFN)-based regimens, have
significantly improved the prognosis of patients with cirrhosis, the population at highest risk for the
most severe complications of infection with hepatitis C virus (HCV).

Research motivation

We aimed to track changes in the characteristics of HCV-infected patients with cirrhosis and document
the evolving treatment regimens over the years, along with their efficacy and safety profile in this
patient population.

Research objectives
Data of 3577 cirrhotics selected from 14801 HCV-infected patients treated between 2015 and 2021 with
DAA regimens derived from the Epiter-2 database were analyzed.

Research methods

The analysis used demographic, clinical, and laboratory data of the studied population collected
retrospectively in the Epiter-2 database. The measure of treatment effectiveness was the percentage of
sustained virologic response (SVR) calculated after excluding patients lost to follow-up. Safety data
collected during therapy and the 12-wk post-treatment period included information on adverse events,
including serious ones, deaths, and treatment course.

Research results

From 2015 to 2017, the study population was gender-balanced, while male dominance was evident in
subsequent years. The decrease in the median age of patients documented during the study was
accompanied by a decrease in the percentage of patients with comorbidities and comedications. A
steady increase in the percentage of treatment-naive patients was observed over the years. The genotype
(GT)-specific options dominant in 2015-2018 were then replaced by pangenotypic regimens. The effect-
iveness of the therapy was comparable regardless of the period analyzed, and patients achieved an
overall response rate of 95%, with an SVR range of 72.9%-100% for the different therapeutic regimens.
Male gender, GT3 infection, and prior treatment failure were identified as independent negative
predictors of therapeutic success.

Research conclusions

The study documents changes in the profile of HCV-infected cirrhotic patients over the years of access-
ibility to changing DAA regimens, confirming the high effectiveness of IFN-free therapy in all analyzed
periods.

Research perspectives

Changes in the characteristics of patients, especially those with cirrhosis, may affect the expected change
in the number of patients with liver cancer or at risk of decompensation. This knowledge is important
from the point of view of planning the directions of health care development.
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