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ABSTRACT
Introduction: Information about pan-genotypic treatments for hepatitis in Portugal is scarce. We aimed to evaluate the effectiveness and safety of gle-
caprevir plus pibrentasvir (GLE/PIB) treatment for hepatitis C virus (HCV) infection in real-world clinical practice.
Methods: An observational prospective study was implemented in six hospitals with 121 adult HCV patients who initiated treatment with GLE/PIB be-
tween October 2018 and April 2019, according to clinical practice. Eligible patients had confirmed HCV infection genotype (GT) 1 to 6 and were either
treatment-naive or had experience with interferon-, ribavirin- or sofosbuvir-based regimens, with or without compensated cirrhosis. Baseline sociodemo-
graphic and safety data are described for the total population (N = 115). Effectiveness [sustained virologic response 12 weeks after treatment (SVR12)]
and patient-reported outcomes are presented for the core population with sufficient follow-up data (n = 97).
Results: Most patients were male (83.5%), aged < 65 years (94.8%), with current or former alcohol consumption (77.3%), illicit drug use (72.6%), and
HCV acquisition through intravenous drug use (62.0%). HIV co-infection occurred in 22.6% of patients. The prevalence of each GT was: GT151.3%, GT2
1.7%, GT3 30.4%, GT4 16.5%, and GT5.6 0%. Most patients were non-cirrhotic (80.9%) and treatment-naive (93.8%). The SVR12 rates were 97.9%
(95% Cl: 92.8 - 99.4), and > 95% across cirrhosis status, GT, illicit drug use, alcohol consumption, and HCV treatment experience. The adverse event
rate was 2.6%, and no patient discontinued treatment due to adverse events related to GLE/PIB.
Conclusion: Consistent with other real-world studies and clinical trials, treatment with GLE/PIB showed high effectiveness and tolerability overall and in
difficult-to-treat subgroups (ClinicalTrials.gov: NCT03303599).
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RESUMO
Introdugéo: A informagao sobre os tratamentos pan-genotipicos da hepatite em Portugal é escassa. Pretendeu-se avaliar a efetividade e seguranga do
glecaprevirt+pibrentasvir (GLE/PIB) para tratamento da infegé@o por virus da hepatite C (VHC), na pratica clinica habitual em Portugal.
Métodos: Estudo prospetivo observacional em seis hospitais, com 121 adultos com hepatite C que iniciaram GLE/PIB entre outubro 2018 e abril 2019,
conforme a pratica clinica habitual. Os doentes elegiveis tinham infegéo por VHC de gendtipo (GT) 1 a 6, independentemente de ter ou néo cirrose
compensada e tratamento prévio. Os dados sociodemograficos e de seguranca foram descritos para a populagdo total (N = 115). As taxas de resposta
virolégica sustentada as 12 semanas (RVS12) foram apresentadas para a populacdo com seguimento completo (n = 97).
Resultados: A maioria dos doentes eram homens (83,5%), < 65 anos (94,8%), consumo atual ou anterior de alcool (77,3%) e de substancias ilicitas
(72,6%), e infegdo VHC adquirida por agulha contaminada/uso de substancias intravenosas (62,0%); 22,6% era co-infetado com VIH. A prevaléncia de
GT1 foi de 51,3%, GT2 1,7%, GT3 30,4%, GT4 16,5% e GT5,6 0%. A maioria ndo tinha cirrose (80,9%) nem tratamento prévio (93,8%). As taxas de
RVS12 foram de 97,9% (IC de 95%: 92,8 - 99,4) no geral e > 95% nos subgrupos com cirrose, GT3, uso de substancias ilicitas, alcoolismo e tratamento
prévio. A taxa de eventos adversos foi de 2,6% e nenhum doente interrompeu o tratamento devido a eventos adversos. A qualidade de vida, produtivi-
dade e fadiga melhoraram apés tratamento.
Conclusdo: Em linha com outros estudos, o tratamento com GLE/PIB mostrou alta eficacia e tolerabilidade, no geral e por subgrupos de doentes de
dificil tratamento (ClinicalTrials.gov: NCT03303599).
Palavras-chave: Genotipo; Glecaprevir; Hepatite C Crénica/tratamento farmacolégico; Pibrentasvir; Portugal; Resultado do Tratamento

INTRODUCTION

Hepatitis C virus (HCV) infection is a major cause of chronic liver disease and liver-related mortality.’ By 2015, approxi-
mately 71 million people were living with HCV infection worldwide, with a higher prevalence in the Eastern Mediterranean
(2.3%) and European (1.5%) regions.?* Globally, the most prevalent genotypes (GT) are GT1 (44%), GT3 (25%), and GT4
(15%).? About 10% to 20% of individuals with chronic HCV develop extensive fibrosis and cirrhosis over 20 to 30 years,
and untreated cases may evolve into hepatic decompensation, liver failure or hepatocellular carcinoma (HCC).** Treatment
of HCV, along with improved access to diagnosis and care, prevents both disease progression and transmission and is
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fundamental to achieve the World Health Organization (WHO) targets of 80% reduction in HCV incidence and 65% reduc-
tion in HCV-related mortality by 2030.%°

Initial chronic HCV treatments were based on interferon, did not have high cure rates, could not be used to treat all
genotypes, and had considerable drug-related adverse events. Therefore, these regimens raised concerns regarding pa-
tient adherence, particularly among vulnerable populations such as incarcerated persons and people who inject drugs
(PWID).*" Currently, HCV can be treated using pan-genotypic direct-acting antivirals (DAAs), which achieve sustained
virological responses post-treatment week 12 (SVR12) over 90%, have a well-established safety profile, and have a treat-
ment duration between eight and 16 weeks.?

The combination of glecaprevir (GLE, a NS3/4A protease inhibitor) plus pibrentasvir (PIB, a NS5A inhibitor) is a once-
daily, oral, interferon- and ribavirin-free DAA regimen, approved in 2017 for the treatment of HCV GT 1-6 infection. GLE/
PIB is the pan-genotypic agent with the shortest treatment duration (i.e., eight weeks) for treatment-naive patients without
cirrhosis or with compensated cirrhosis. Initially, this treatment duration was approved only for naive non-cirrhotic patients;
however, the EXPEDITION-8 study demonstrated that eight-week treatment duration had an overall SVR12 of 97.7%
among GT1-6 treatment-naive patients with compensated cirrhosis.®*

Both clinical trials and real-world evidence (RWE) consistently support GLE/PIB treatment as it has high SVR12 rates
and is well tolerated. Indeed, a pooled analysis of phase Il and phase lll trials evaluating the GLE/PIB regimen in treatment-
naive patients, reported overall SVR12 rates of 97.6% (1218/1248) in the intention to treat (ITT) population and 99.3%
(1218/1226) when excluding patients with non-virologic failure (modified ITT). This analysis also showed that only 2.4%
of patients reported serious adverse events (AEs) and less than 1% of patients had an AE that led to GLE/PIB discon-
tinuation.'® Similarly, and according to a pooled analysis from post-marketing observational studies across nine countries
(between 13" November 2017 and 31t January 2020), GLE/PIB had a SVR12 of 96.7% in the overall analysis population
(N = 1648), and higher than 95% across subgroups of interest including PWID, alcohol users, and those with psychiatric
diseases. In addition, DAA-related serious AEs were reported for 0.9% of patients, and the rate of DAA-related AEs leading
to treatment discontinuation was 0.3% (N = 2036)."

Portugal endorsed the European Union HCV Elimination Manifesto'? and is one of the first countries in the world to al-
low universal access to HCV treatment, with relevant health gains in the first year of the program (2015 - 2016)."* HCV epi-
demiological data for Portugal are scarce, with estimates for 2015 suggesting a viremic prevalence of 0.8%, and a higher
proportion of GT1 (68.1%) followed by GT3 (17.9%) and GT4 (12.5%).? Importantly, in 2017 a very high HCV seropreva-
lence (67.6%) was reported among attendees of a low-threshold methadone program, particularly in the PWID subgroup
(94.2%)."* The INFARMED (Portuguese Authority of Medicines and Health Products) reported that 30 086 treatments had
been recorded in the national registry by January 2022."° There are no robust data about the current number of untreated
HCYV infections in Portugal, but experts have recently estimated this number to be around 40 000."

There are no published studies regarding the safety and effectiveness of GLE/PIB in routine clinical practice in Por-
tugal. In addition, data characterizing HCV patients treated in Portuguese hospitals are also sparse. The objective of this
prospective observational study is to provide data on the effectiveness and safety of GLE/PIB treatment in specific cohorts
of HCV patients in Portugal.

METHODS
Study design and participants

This observational, multicenter, prospective cohort study was conducted to examine the treatment of chronic HCV with
GLE/PIB in routine clinical practice in Portugal. The study was part of an international post-marketing project (clinicaltri-
als.gov: NCT03303599) and was implemented in six hospitals with recognized experience in HCV management from two
mainland regions: north (Centro Hospitalar Universitario Porto; Centro Hospitalar Vila Nova de Gaia/Espinho) and south
(Centro Hospitalar Barreiro-Montijo; Hospital Garcia de Orta; Centro Hospitalar Universitario Lisboa Central; Centro Hos-
pitalar Universitario Lisboa Norte). The study followed the ethical principles described in the Declaration of Helsinki, was
approved by the Ethics Committees of the participating centers and was conducted in compliance with Portuguese and
European legislation. All study participants provided written informed consent prior to study procedures.

Eligible participants were adults with confirmed HCV infection GT1 to 6, who were treatment-naive or treatment-expe-
rienced (with regimens based on interferon, ribavirin or sofosbuvir), with or without compensated cirrhosis, with no more
than four weeks of GLE/PIB treatment at enroliment, and who provided written informed consent and were not enrolled in
any interventional study.
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Treatment

The treatment decision was made independently of study procedures and preceded the decision to invite the patient
to the study. The prescription of the GLE/PIB regimen was at the discretion of the physician and in accordance with local
clinical practice, international guidelines and/or the summary of product characteristics. During the recruitment period of
the study, the GLE/PIB recommended dosage was 300 mg GLE/120 mg PIB once daily for eight weeks (non-cirrhotic,
treatment-naive patients), 12 weeks (all cirrhotic, treatment-naive patients), and 12 weeks (all treatment-experienced pa-
tients, except GT3, which required 16-weeks treatment duration).

The observational period for patients receiving eight weeks of GLE/PIB was approximately 20 weeks (eight weeks
treatment and 12 weeks post-treatment), for patients receiving 12 weeks of GLE/PIB the observational period was approxi-
mately 24 weeks (12 weeks treatment and 12 weeks post-treatment), and for patients receiving 16 weeks of GLE/PIB the
observational period was approximately 28 weeks (16 weeks treatment and 12 weeks post-treatment).

Study variables and endpoints

Demographic, clinical, virological, safety, and treatment-related variables were collected from clinical records. The
protocol described five potential visits per patient, regardless of treatment duration: at baseline, during treatment, end of
treatment, early post-treatment, and post-treatment week 12 to assess sustained virological response (SVR12). Neverthe-
less, the number of visits, laboratory tests, and other medical procedures were at the provider’s discretion as per routine
clinical practice.

HCV RNA tests for SVR12 assessment were performed using a sensitive polymerase chain reaction (PCR) test with
a lower limit of quantification < 50 IU/mL, in accordance with the centers’ practice. Cirrhosis status was determined by
the investigator at baseline according to clinical practice. When available, the results of liver fibrosis assessment through
transient elastography (FibroScan®, Echosens, Waltham, MA, USA), the aspartate aminotransferase to platelet ratio index
(APRI), and the fibrosis-4 (FIB-4) scores were also collected.

The primary endpoint was the percentage of patients achieving SVR12, defined as HCV RNA detected via PCR test
with a lower limit of quantification (LLoQ) of < 50 IU/mL 12 weeks after the last actual dose of GLE/PIB. This was analyzed
in the overall population and subpopulations of interest: HCV genotypes, cirrhotic vs. non-cirrhotic patients, treatment-
experienced vs. treatment-naive, elderly (= 65 years) versus non-elderly (< 65 years), illicit substance users versus non-us-
ers. According to routine clinical practice, SVR12 rates were calculated considering the HCV RNA measurement performed
within a time window of 70 to 126 days after the last GLE/PIB dose.

Safety endpoints included the number and percentage of patients with treatment-emergent serious and non-serious
adverse events (AEs) and increases in laboratory parameters of interest, namely the hepatic function panel. Safety data
were collected at each visit after baseline: AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA;
Version 21.1); laboratory parameters were performed as per routine practice.

Patient-reported outcomes (PROs) included the 36-Item Short-Form Health Survey (SF-36), the Work Productivity and
Activity Impairment (WPAI) Questionnaire, and the Fatigue Severity Scale (FSS), and were collected at baseline, end of
treatment, and SVR12 visit (final visit). The SF-36 consists of eight domains that result in the physical component sum-
mary (PCS) and the mental component summary (MCS) scores (range 0 - 100; higher scores indicate better health-related
quality of life). The FSS is a nine-item scale that measures fatigue severity and its impact on daily activities and lifestyle.
Each item is rated from 1 (completely disagree) to 7 (completely agree), and the FSS total score ranges from 1 (no fatigue)
to 7 (very severe fatigue). Minimum clinically important differences (MCID) from baseline to SVR12 were defined as an
increase of at least 2.5 points in the PCS or MCS scores and a decrease of at least 0.7 points in the FSS scores. The WPAI
questionnaire is a six-item scale measuring work absenteeism, presenteeism, and daily activity impairment during the last
seven days. The HCV-specific version, WPAI HepC Version 2.0 was used, and results were expressed as a percentage of
overall work impairment due to HCV and percentage of general activity impairment due to HCV.

Statistical methods

Safety data and baseline characteristics were assessed for all patients who received at least one dose of GLE/PIB
(total population). The effectiveness analysis (SVR12) was carried out in the core population with sufficient follow-up data
(CPSFU), which included all patients who received a GLE/PIB regimen according to their disease characteristics, exclud-
ing those patients without an HCV RNA evaluation 70 days after the last dose due to other reasons not related to safety or
efficacy (e.g., missing or lost to follow-up).

Comparison of patient characteristics (i.e., current drinkers, illicit drug use, patient on stable opioid substitution therapy)
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according to the geographical region was performed using the chi-square test with a significance level of 5%. In addition,
the comparison of GT frequency by region was performed overall for GT1, GT3, and GT2/4 (chi-square test for indepen-
dence), and by GT versus others (2 x 2 chi-square test except for GT4 versus other, where exact Fisher test was used
since one expected value was < 5. For the primary SVR12 outcome, 95% confidence intervals (Cls) were provided for both
the overall population and the main subgroups of interest. The inclusion of 120 patients would allow a width (i.e., from the
lower limit to the upper limit of the ClI) of the 95% CI of the overall estimate of SVR12 of 8.2%, using Wilson’s score method.
Comparisons between groups with small sample sizes were only done descriptively.

RESULTS
Baseline characteristics

Between 28" September 2018 and 30" April 2019, 121 patients with chronic hepatitis C were enrolled in the study (Ap-
pendix 1: https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/18876/15304), with patients receiv-
ing at least one dose of GLE/PIB and being included in the safety analysis, and 97 patients comprising the CPSFU and
being included in the effectiveness analysis (Fig. 1).

Among the patients that initiated treatment, 94.8% were aged < 65 years and 83.5% were male (Table 1); 73.9% were
followed up at centers in southern Portugal. Most patients (77.3%) reported current or former alcohol consumption. Cur-
rent or former use of illicit drugs was reported by 72.6% of patients, with a significantly higher frequency among patients
from the south region (77.6% vs 57.1% in the north region; p = 0.035, Fig. 2), and 60.2% were PWID (64.7% in the south
vs 39.3% in the north region; p = 0.014). Most patients (62.0%) acquired HCV infection through intravenous (V) drug use
(67.9% in the south vs 31.3% in the north region; p = 0.006). HIV co-infection was reported in 26 patients (22.6%), of which
six presented with an HIV load = 20 copies/mL. There were no patients with chronic HBV infection at baseline.

The most frequent HCV genotype was GT1 (51.3%), followed by GT3 (30.4%), GT4 (16.5%), and GT2 (1.7%), while
GT5 and GT6 were not identified in our patients. There were statistically significant differences in the distribution of HCV
genotypes by Portuguese region (p = 0.006). GT1 was more prevalent in the south (56.5%) vs north (36.7%), and GT3 was
more prevalent in the north (63.3%) vs. south (22.4; p = 0.002). Overall, 80.9% of patients were non-cirrhotic and 106 pa-
tients (93.8%) were treatment-naive. All cirrhotic patients had a Child-Pugh classification of 5 - 6. Among the seven patients
with treatment experience (three patients GT1, two GT3 and two GT4), five had been previously treated with interferon/
ribavirin-based regimens (three relapses and two null responses), one had been previously treated with sofosbuvir only
(GT3 non-cirrhotic with relapse), and these data were missing for one patient. The mean (z standard deviation) HCV viral
load at baseline was 6.0 + 0.9 log,; [U/mL.

One patient had a history of esophageal varices, and one had ongoing hepatocellular carcinoma. Of 75 patients with
available data on renal function, 69.3% had no renal impairment, 29.3% had minor renal impairment (defined as eGFR 60
- 90 mL/min/1.73 m?) and 1.3% had moderate impairment (eGFR 30-60 mL/min/1.73m?). Regarding other comorbidities,
10.4% (n = 12) had cardiovascular disease and 7.0% (n = 8) had diabetes mellitus or other metabolic disorders. In addition,
26.1% had a history of depression or suicide attempts/self-injury, 6.1% (n = 7) had depression or bipolar disorder, and 4.3%
(n = 5) had a history of anxiety.

During the treatment period, a total of 123 concomitant medications were reported for 60 (52.2%) patients, of whom
43.9% were taking one medicine. The most frequent drug classes (= 5% of patients) were anti-HIV drugs (n = 25, 21.7%),
drugs used in addictive disorders (n = 18; 15.7%), anxiolytics (n = 10; 8.7%), and antidepressants (n = 6; 5.2%).

Treatment exposure

One hundred and fifteen patients received at least one dose of GLE/PIB, and the most prescribed treatment duration
was eight weeks (76.5%), followed by 12 weeks (23.5%). No patient received 16 weeks of treatment. The mean treatment
duration was 56.7 £ 3.9 days for the eight-week duration and 82.4 + 11.5 days for the 12-week regimen. Of the 27 patients
with a 12-week regimen, 21 (77.8%) patients had cirrhosis and 15 (55.6%) had GT3 infection (of whom, 12 patients were
treatment-naive with compensated cirrhosis). Of the 35 patients with GT3 infection, 15 (42.9%) initiated a 12-week regi-
men.

When considering patients that initiated GLE/PIB on-label and according to their disease characteristics (n = 107),
80.4% were assigned to an eight-week treatment duration and 19.6% were prescribed a 12-week treatment. During the
study, patients had a median of three in-office appointments (range 2 - 5) with healthcare professionals, including any office
visits, emergency room visits, or hospitalizations (based on healthcare resource use data that was available for 88 patients
initiating GLE/PIB).
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Effectiveness

Of the 97 patients of the CPSFU, 95 (97.9%) achieved SVR12 (95% CI: 92.8% to 99.4%) as shown in Fig. 3. The two
patients with virological failure had the following characteristics: < 65 years-old, APRI score = 1, non-cirrhotic, treatment-
naive (HCV viral load 2 6.3 log,, IU/mL), history of illicit substance use, no comorbidities/co-infections, and no concomitant
medications. Furthermore, one patient had GT1A, and the other patient presented GT3A. Both patients were non-respond-
ers due to relapse.

Of the 10 patients who initiated GLE/PIB but had no SVR12 data, nine had unquantifiable/negative HCV RNA at their
last measures (five had their last measures during/at the end of treatment, and four had HCV RNA collected = 53 days after
the last dose); one patient had only the pre-treatment assessment.

Safety evaluation

No serious adverse events were recorded, and the rate of any adverse events was 2.6% (Table 2), namely, headache
(n = 2, both treatment-related and one severe), vomiting (n = 2, severe and treatment-related in one case), nausea (n = 1,
not treatment-related) and fatigue (n = 1, not treatment-related). One patient discontinued treatment during the first month,
after reporting nausea, vomiting, and fatigue (moderate severity and not treatment-related); two patients did not complete
treatment and were lost to follow-up, with no reported adverse events. No patient had post-baseline increases of total bili-
rubin = 2 times the upper limit of normal.

Patient Reported Outcomes
PROs improved from baseline to the SVR12 visit, presenting MCID in SF36 physical summary score (55% of patients),
in SF36 mental summary score (48.3%), and in FSS (31.9%; Table 3).

DISCUSSION

To the best of our knowledge, this is the first observational study to evaluate the safety and effectiveness of GLE/PIB
for the treatment of HCV infection in routine clinical practice in Portugal, and the first published study to provide real-world
data on the use of pan-genotypic DAAs in this country. We observed an overall SVR12 rate of 97.9% and two virological
failures due to relapse (2.1%). This rate is slightly lower than that estimated from the multinational analysis of the same
study (98.0%)'" and from an Italian cohort (99.4%),'® but is consistent with the results from a Swiss cohort (96.9%)," as
well as with the pooled analysis of other real-world studies (96.7%)."" Prospective data of the German Hepatitis C registry
(n = 552 patients; 53% GT1, 33% GT3; mostly treatment-naive, non-cirrhotic and receiving the 8-week GLE/PIB regimen)
showed an overall SVR12 rate of 96.7%, with one documented relapse and two HCV reinfections.?® In our study, the ma-
jority of patients were also treatment-naive and non-cirrhotic; the eight-week regimen was prescribed in more than 75%
of cases and more than half of patients presented HCV GT1 infection. Likewise, the results are also similar to the 98%
SVR12 reported in a pooled analysis of phase Il studies for the GLE/PIB eight-week regimen.?" When considering patient
subgroups, SVR12 results were always higher than 95%, regardless of the cirrhosis status, previous treatment experience,
genotype, or use of illicit substances. Even though GT3 infections are considered the most difficult to treat,” we observed
a 96% SVR12 rate in a total of 25 patients with that genotype.

GLE/PIB treatment was well tolerated in our study, with no serious AEs and only 2.6% of patients reporting any AE. This
proportion is lower than observed in the Swiss cohort (20.6%) and another German study (26%),?°?" closer to the 8.3%
reported in an ltalian real-world study,? and higher than the rate observed in the Italian cohort of the same international
post-marketing study.'® Headache was the most common AE as described in clinical trials, and there was no evidence of
drug-induced liver injury. An improvement in patients’ quality of life was observed during the study, with about half of the
patients presenting clinically meaningful improvement in physical or mental dimensions of SF-36. Fatigue improvement
(mean decrease of 0.3) was less evident than that observed in the Swiss cohort (mean decrease: 0.8) and in the multina-
tional analysis of the same study.'” Even so, about a third of patients showed a clinically meaningful improvement in fatigue
from baseline to SVR12 visit.

The main study limitation is that the sample was not large enough (safety population: N = 115; evaluable for SVR12: n
= 97) to allow robust subgroup analyses for effectiveness, namely for treatment-experienced (n = 5) or elderly (n = 6) pa-
tients. Like other real-world studies, safety data may have been underreported, particularly when compared with AE rates
from clinical trials (63% for the eight-week duration and 68% for the 12-week duration).?’ Even so, real-world studies enable
the evaluation of treatment effectiveness, safety, and prescribing patterns in routine clinical practice with more heterog-
enous populations, thus providing valuable information for healthcare decision-making. Furthermore, our study sample is
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likely to represent the Portuguese context, since its demographics are aligned with other national and European reports
which described a higher incidence of HCV infection among men and high-risk groups such as PWID.?*?* GT distribution
is also similar to that observed in a larger genomic study in Portugal.?

Interestingly, there seem to be regional differences in HCV-infected patients, with a statistically significant higher preva-
lence rate of illicit drug use in the south and GT3 in the north. We hypothesize that this may result from a different epidemic
curve between these regions since subjects with HCV in the south region reflect an older population of PWID associated
with a higher frequency of GT1.? However, the north region (along with the Azores) presented the highest prevalence of
recent and current consumption of any drug and, unless preventive, diagnostic and treatment strategies are reinforced, a
rise in the number of patients living with HCV may be observed in this region.?” A pan-genotypic approach like GLE/PIB has
the potential to simplify treatment initiation, e.g., with point-of-care HCV RNA or core antigen testing without genotyping.
The ease of use, good safety and tolerability, and short treatment duration may simplify monitoring and reduce healthcare
resource use while promoting treatment adherence and patient retention in the cascade of care.®° The shorter GLE/PIB
regimens may be particularly relevant in Portugal, considering the high HCV prevalence rate among the difficult-to-treat
population of illicit substance users.

CONCLUSION

GLE/PIB administered for eight or 12 weeks was highly effective and well tolerated in the overall sample, regardless of
genotype, HCV treatment experience, cirrhosis status, and illicit drug use. In addition, safety and effectiveness results were
consistent with those observed in previous clinical trials and real-world studies.*

ACKNOWLEDGMENTS

The authors would like to thank the study sites, investigators, study coordinators, and patients who participated in the
study. Monitoring, data management and medical writing assistance were provided by CTI Clinical Trial & Consulting Ser-
vices and funded by AbbVie.

PREVIOUS AWARDS AND PRESENTATIONS

Poster “EP-137 - Real World Evidence (RWE) of the Effectiveness and Clinical Practice Use of Glecaprevir Plus Pi-
brentasvir (G/P) in Patients with Chronic Hepatitis C Genotypes 1 to 6 in Portugal — Final Results of the Response Study”.
Semana Digestiva 2020. November 2020.

DATA AVAILABILITY

AbbVie is committed to responsible data sharing, including access to anonymized, individual, and trial-level data (anal-
ysis data sets), as well as other information (e.g., protocols, clinical study reports, or analysis plans), as long as the trials
are not part of an ongoing or planned regulatory submission. The study data can be requested by any qualified researchers
who engage in rigorous, independent, scientific research, and will be provided following review and approval of a research
proposal, Statistical Analysis Plan (SAP), and execution of a Data Sharing Agreement (DSA). The data will be accessible
for 12 months, with possible extensions considered. For more information on the process or to submit a request, visit
the following link: https://www.abbvie.com/our-science/clinical-trials/clinical-trials-data-and-information-sharing/data-and-
information-sharing-with-qualified-researchers.html.

AUTHOR CONTRIBUTIONS

JV: Acquisition and interpretation of data for the work; drafting the work; approval of the final version.

AG, DP, DS, FM, IP, LM, MM, MJV, MJM, PF, SL, TPG, VB, NM: Acquisition of data for the work; critical review; approval
of the final version.

PROTECTION OF HUMANS AND ANIMALS
The authors declare that the procedures were followed according to the regulations established by the Clinical Re-

search and Ethics Committee and to the Helsinki Declaration of the World Medical Association updated in 2013.

DATA CONFIDENTIALITY
The authors declare having followed the protocols in use at their working center regarding patients’ data publication.

Revista Cientifica da Ordem dos Médicos 6 www.actamedicaportuguesa.com



Vera J, et al. GLE/PIB for HCV treatment in Portugal, Acta Med Port (In Press)

COMPETING INTERESTS

AG has received support for training/congresses from AbbVie, and advisory boards fees from ViiV Healthcare;

DP has received support for training/congresses and advisory boards fees from ViiV Healthcare and Roche;

IP has received fees from AbbVie, Merck Sharp & Dohme, and Gilead;

LM has received fees from AbbVie, Gilead Sciences, and Merck Sharp & Dohme;

MJM has received speaker and consultancy fees from AbbVie, Gilead Sciences, Janssen, Merck Sharp & Dohme, and

ViiV Healthcare;

SL has received consultancy fees from Gilead Sciences, Merck Sharp & Dohme, and ViiV Healthcare.
All other authors have declared that no competing interests exist.

FUNDING SOURCES

The design, study conduct, analysis, and financial support of the studies were provided by AbbVie. AbbVie participated

in the interpretation of data, review, and approval of the content. All authors had access to all relevant data and participated
in writing, reviewing, and approval of this abstract. Medical writing support was provided by CTI Clinical Trial & Consulting
Services.

REFERENCES

1.

13.
14.

15.
16.

20.

21.

22.

23.

24.
25.

26.

27.

Pawlotsky JM, Negro F, Aghemo A, Berenguer M, Dalgard O, Dusheiko G, et al. EASL recommendations on treatment of hepatitis C: final update of the
series. J Hepatology. 2020;73:1170-218.

Polaris Observatory HCV Collaborators. Global prevalence and genotype distribution of hepatitis C virus infection in 2015: a modelling study. Lancet
Gastroenterol Hepatol. 2017;2:161-76.

World Health Organization. Global hepatitis report 2017. [cited 2022 Sep 07]. Available from: https://apps.who.int/iris/handle/10665/255016.

AASLD, EASL, APASL, ALEH. Call to action for liver associations to advance progress towards viral hepatitis elimination: a focus on simplified approached
to HCV testing and cure. Liver Meeting 2019. [cited 2022 Sep 07]. Available from: https://www.aasld.org/call-action-advance-progress-towards-viral-
hepatitis-elimination.

Westbrook RH, Dusheiko G. Natural history of hepatitis C. J Hepatol. 2014;61:S58-68.

Cooke GS, Andrieux-Meyer |, Applegate TL, Atun R, Burry JR, Cheinquer H, et al. Accelerating the elimination of viral hepatitis: a Lancet Gastroenterology
& Hepatology Commission. Lancet Gastroenterol Hepatol. 2019;4:135-84.

Manns MP, Buti M, Gane E, Pawlotsky JM, Razavi H, Terrault N, et al. Hepatitis C virus infection. Nat Rev Dis Primers. 2017;3:17006.

Brown RS Jr., Buti M, Rodrigues L, Chulanov V, Chuang WL, Aguilar H, et al. Glecaprevir/pibrentasvir for 8 weeks in treatment-naive patients with chronic
HCV genotypes 1-6 and compensated cirrhosis: The EXPEDITION-8 trial. J Hepatol. 2020;72:441-9.

Spearman CW, Dusheiko GM, Hellard M, Sonderup M. Hepatitis C. Lancet. 2019;394:1451-66.

. Zuckerman E, Gutierrez JA, Dylla DE, de Ledinghen V, Muir AJ, Gschwantler M, et al. Eight weeks of treatment with glecaprevir/pibrentasvir is safe and

efficacious in an integrated analysis of treatment-naive patients with hepatitis ¢ virus infection. Clin Gastroenterol Hepatol. 2020;18:2544-53.¢e6.

. Lampertico P, Carrién JA, Curry M, Turnes J, Cornberg M, Negro F, et al. Real-world effectiveness and safety of glecaprevir/pibrentasvir for the treatment

of patients with chronic HCV infection: A meta-analysis. J Hepatol. 2020;72:1112-21.

. Papatheodoridis GV, Hatzakis A, Cholongitas E, Baptista-Leite R, Baskozos |, Chhatwal J, et al. Hepatitis C: the beginning of the end—key elements for

successful European and national strategies to eliminate HCV in Europe. J Viral Hepat. 2018;25:6-17.

Velosa J, Macedo G. Elimination of hepatitis ¢ in Portugal: an urban legend? GE Port J Gastroenterol. 2020;27:166-71.

Silva MJ, Pereira C, Loureiro R, Balsa C, Lopes P, Agua-Doce 1, et al. Hepatitis C in a mobile low-threshold methadone program. Eur J Gastroenterol
Hepatol. 2017;29:657-62.

INFARMED. Hepatite C - Monitorizagéo dos tratamentos, janeiro 2022. [cited 2022 Sep 07]. Available from: https://www.infarmed.pt/.

Marinho RT. Todos contam para travar a transmissdo do virus da Hepatite C até 2030. Raio-X 28 Julho 2020. [cited 2022 Sep 07]. Available from: https://
raiox.pt/todoscontam-para-travar-a-transmissao-do-virus-da-hepatite-c-ate-2030/.

. Aghemo A, Horsmans Y, Bourgeois S, Bondin M, Gschwantler M, Hofer H, et al. Real-world outcomes in historically underserved patients with chronic

hepatitis ¢ infection treated with glecaprevir/pibrentasvir. Infect Dis Ther. 2021;10:2203-22;

. Aghemo A, Alberti A, Andreone P, Angelico M, Brunetto MR, Chessa L, et al. Effectiveness and safety of glecaprevir/pibrentasvir in chronic hepatitis ¢

patients: results of the Italian cohort of a post-marketing observational study. Dig Liver Dis. 2021;53:612-9.

. Millhaupt B, Semela D, Ruckstuhl L, Magenta L, Clerc O, Torgler R, et al. Real-world effectiveness and safety of glecaprevir/pibrentasvir therapy in

patients with chronic hepatitis ¢ virus infection in Switzerland. Swiss Med Wkly. 2021;151:w20399.

Berg T, Naumann U, Stoehr A, Sick C, John C, Teuber G, et al. Real-world effectiveness and safety of glecaprevir/pibrentasvir for the treatment of chronic
hepatitis C infection: data from the German Hepatitis C-Registry. Aliment Pharmacol Ther. 2019;49:1052-9.

Puoti M, Foster GR, Wang S, Mutimer D, Gane E, Moreno C, et al. High SVR12 with 8-week and 12-week glecaprevir/pibrentasvir therapy: an integrated
analysis of HCV genotype 1-6 patients without cirrhosis. J Hepatol. 2018;69:293-300.

D’Ambrosio R, Pasulo L, Puoti M, Vinci M, Schiavini M, Lazzaroni S, et al. Real-world effectiveness and safety of glecaprevir/pibrentasvir in 723 patients
with chronic hepatitis C. J Hepatol. 2019;70:379-87.

Carvalhana SC, Leitdo J, Alves AC, Bourbon M, Cortez-Pinto H. Hepatitis B and C prevalence in Portugal: disparity between the general population and
high-risk groups. Eur J Gastroenterol Hepatol. 2016;28:640-4.

Marinho R, Giria J, Ferrinho P, Moura M. Aspectos epidemioldgicos da hepatite C em Portugal. J Port Gastrenterol. 2000;7:72-9.

European Centre for Disease Prevention and Control. Hepatitis C. In: ECDC. Annual epidemiological report for 2021. [cited 2023 May 03]. Available from:
https://www.ecdc.europa.eu/sites/default/files/documents/AER-HEP-C-2021.pdf.

Palladino C, Ezeonwumelu IJ, Marcelino R, Briz V, Moranguinho |, Serejo F, et al. Epidemic history of hepatitis C virus genotypes and subtypes in
Portugal. Scientific Reports. 2018;8:12266.

SICAD. Relatério Anual 2021 - A situagé@o do pais em matéria de drogas e toxicodependéncias. [cited 2023 May 03]. Available from: https://www.sicad.
pt/PT/Publicacoes/Paginas/detalhe.aspx?itemld=178&lista=SICAD_PUBLICACOES&bkUrl=BK/Publicacoes/.

Revista Cientifica da Ordem dos Médicos 7 www.actamedicaportuguesa.com

ARTIGO ORIGINAL

ARTIGO ACEITE PARA PUBLICAGAO DISPONIVEL EM WWW.ACTAMEDICAPORTUGUESA.COM



NOD'VSANONLYOVIIAINVLIOV MMM N TAINOCSIA OYIVIITENd VHVd ILIFOV ODILYY

Vera J, et al. GLE/PIB for HCV treatment in Portugal, Acta Med Port (In Press)

All enrolled patients
N =121

Excluded n=6
4 lost to follow-up after baseline

2 no dosing information due to other reasons

Total population
n=115

Excluded n =8

1 TN compensated cirrhosis patient taking eight weeks
7 taking regimens not recommended by the label

Core population
n =107

Excluded n =10
4 no SVR12 visit due to ther reasons

Core population

3 SVR12 HCV RNA value unavailable from the visit
3 SVR12 HCV RNA collected < 70 days after the last dose

with sufficient follow-up
n=297

Figure 1 — Patient flowchart

Total population: all patients who received at least one dose of GLE/PIB; Core population: all patients who received a GLE/PIB regimen according to their disease characteristics; Core
population with sufficient follow-up: all patients who received a GLE/PIB regimen according to their disease characteristics, excluding those patients without an HCV RNA evaluation 70

to 126 days after the last dose due to other reasons (e.g., missing or lost to follow-up) not related to safety or efficacy.
GLE/PIB: glecaprevir plus pibrentasvir; SVR12: sustained virological response 12 weeks after treatment; TN: treatment-naive.

M South of Portugal (n = 85) B North of Portugal (n = 30)

100
p=0.035
p=0.002

p=0.002°

Percentage of patients thta initiated GLE/PIB

Current Ilicit Patient on 1 2 3

drinker drug use stable OST Genotype

Figure 2 — Main characteristics of the total population (n = 115) at baseline, by Portuguese Region
NS: not statistically significant (p > 0.05); n/a: not applicable; OST: opioid substitution therapy.

2 Chi-square test for independence, after grouping genotypes 2 and 4

 Comparison by region of GT1 versus other genotypes (chi-square test; p-value = 0.062)

© GT3 versus other (chi-square test; p-value = 0.002), and

9 GT4 versus other (exact Fisher; p-value = 0.148).

NS

No
cirrhosis

Note: Differences in the number of patients with information available are reported for the following variables: ‘Current drinker’: north (n = 74) and south (n = 14); ‘lllicit drug use’: north

(n = 28); and ‘Patients on stable OST’: north (n = 28).
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Table 1 — Baseline characteristics of the total population

Total population

(n =115)
Male sex 96 (83.5)
Age (years), mean + SD 50.6 £ 8.8
Age < 65 years 109 (94.8)
White 111 (96.5)
Current occupational status (n = 85)
Employed 48 (56.5)
Unemployed 29 (34.1)
Retired/Homemaker 8(9.4)
Current smoker (n = 84) 57 (67.9)
Any illicit substance use (n = 113) 82 (72.6)
Current use 12 (10.6)
< 12 months 7(6.2)
> 12 months 62 (54.9)
People who inject drugs (current or past) (n = 113) 68 (60.2)
On stable opiate substitution therapy (n = 113) 25 (22.1)
Any history of regular alcohol consumption (n = 88) 68 (77.3)
Current alcohol consumption (any) 41 (46.6)
Current alcohol consumption > 4 drinks/day 16 (18.1)
HCV genotype
GT1 59 (51.3)
GT2 2(1.7)
GT3 35(30.4)
GT4 19 (16.5)
GT5,6 0
Acquisition of HCV infection (n = 100)
Contaminated needle or IV substance use (current/past) 62 (62.0)
Contact with an infected individual (other than vertical transmission) 4 (4.0)
Blood product transfusion 3(3.0)
Vertical transmission (mother to child) 2 (2.0)
Surgical procedure 2 (2.0)
Unknown 27 (27.0)
Referral to the hospital for HCV treatment (n = 63)
Primary care physician 30 (47.6)
Physician at substance dependence treatment center 18 (28.6)
Another physician 15 (23.8)
Years since HCV diagnosis (n = 98), mean + SD 11.1+£9.2
Viral load - HCV RNA (log,, IU/mL) (n = 111), mean + SD 6.0+0.9
<6.0 44 (39.6)
261t0<6.3 15 (13.5)
26.3 52 (45.6)
Naive to HCV treatment (n = 113) 106 (93.8)
No history of varices, decompensation, hepatorenal syndrome, or HCC 113 (98.3)
Cirrhosis 22 (19.1)
Liver fibrosis stage* (n = 79)
FO to F1 54 (68.4)
F2 3(3.8)
F3 6 (7.6)
F4 16 (20.3)
APRI score (n = 79), median [min-max] 0.60[0.17 - 19.48]
APRI > 1 25 (31.6)
FIB-4 score (n = 79), median [min-max] 1.65[0.41-15.79]
Renal function (GFR) (n = 75)
Normal (= 90 mL/min) 52 (69.3)
Mild impairment (= 60 to < 90 mL/min) 22 (29.3)
Moderate impairment (= 30 to < 60 mL/min) 1(1.3)
Severe impairment (< 30 mL/min) 0

Data are n (%), except otherwise mentioned. Number of patients in the total population was 115 unless stated otherwise.
APRI: aspartate aminotransferase to platelet ratio index; GFR: glomerular filtration rate; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; SD: standard deviation.
*: Assessed by transient elastography (FibroScan®)
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Table 2 — Adverse events and laboratory abnormalities during the study for the total population

Total population

ARTIGO ORIGINAL

n=115
Subjects with AEs
Any AE 3(2.6)
Any AE possible related to GLE/PIB treatment* 2(1.7)
Any AE with a grade of 3 or higher 1(0.9)
Any treatment-related AE with a grade 3 or higher 1(0.9)
Any serious AE 0
Any AE leading to treatment discontinuation or interruption 1(0.9)
Deaths 0
Adverse events reported — preferred term
Headache 2(1.7)
Vomiting 2(1.7)
Fatigue 1(0.9)
Nausea 1(0.9)
Laboratory abnormalities, no. of cases/patients evaluated
Post-nadir ALT > 5x ULN 0/47
Total Bilirubin = 2x ULN 0/47
Post-nadir ALT > 3x ULN and total bilirubin > 2x ULN 0/47

Data are n (%), except otherwise mentioned.
AE: adverse event; ALT: alanine aminotransferase; GLE/PIB: glecaprevir/pibrentasvir; ULN: upper limit of normal.
*: By investigator assessment.
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Table 3 — Summary of patient-reported outcomes during the study

Baseline End of treatment SVR12 visit
SF36 Physical Component Summary score
n 91 64 60
Mean score at baseline 44.7 44.5 44.0
Mean score at visit 46.9 46.4
Mean = SD change from baseline 25478 24+84
Increase from baseline = 2.5 points, n (%) 33 (51.6) 33 (55.0)
SF36 Mental Component Summary score
n 91 64 60
Mean score at baseline 42.6 42.8 43.2
Mean score at visit 46.1 44.6
Mean + SD change from baseline 3.4+£10.3 1.349.8
Increase from baseline = 2.5 points, n (%) 35 (54.7) 29 (48.3)
Work productivity and activity impairment
% Overall work impairment due to HCV
n 48 29 24
Mean score at baseline 214 15.5 12.5
Mean score at visit 253 16.1
Mean + SD change from baseline 9.8 +26.3 3.6+264
% Daily activities impairment due to HCV
n 105 80 64
Mean score at baseline 31.0 3815 26.4
Mean score at visit 27.6 241
Mean + SD change from baseline -5.9 £31.7 -2.3+24.7
Fatigue Severity Scale (FSS) total score
n 107 83 72
Mean score at baseline 4.4 4.4 4.2
Mean score at visit 3.9 3.9
Mean + SD change from baseline -04+15 -0.3+13
Decrease from baseline = 0.7 points, n (%) 28 (33.7) 23 (31.9)

HCV: hepatitis C virus; SD: standard deviation; SF36: 36-Item Short Form Health Survey; SVR12: sustained virological response 12 weeks after completion of treatment.

All scores range from 0 - 100, except FSS total score which ranges from 1 (no fatigue) to 7 (very severe fatigue).
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