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The Efficacy of Glecaprevir/Pibrentasvir and the Impact of the COVID-19 Pandemic

ABSTRACT

Objective: This study aimed to demonstrate the real-life efficacy and safety of glecaprevir /
pibrentasvir in the treatment of chronic hepatitis C, as well as to identify the problems ca-
used by the COVID-19 pandemic in the follow-up and treatment of patients.

Materials and Methods: The study was conducted retrospectively with the participation of
researchers from universities or training and research hospitals. It included patients with
chronic hepatitis C who were over 18 years of age, treatment-naive or treatment-experien-
ced, had detectable HCV RNA and were receiving glecaprevir/pibrentasvir treatment

Results: Only 188 of the 385 patients who participated in the study came to the follow-up
visit 12 weeks after treatment, and all of them had a sustained virological response. It was
thought that a significant portion of the 177 patients who did not come to the follow-up vi-
sit at 12 weeks after treatment refrained from coming to the hospital due to the COVID-19
pandemic. None of the patients who attended the follow-up visits required treatment dis-
continuation due to adverse events.

Conclusion: Glecaprevir/pibrentasvir is a highly effective and relatively safe drug in the

treatment of chronic hepatitis C. The COVID-19 pandemic has negatively affected the fol-
low-up and treatment processes of patients. New measures are needed for the follow-up

and treatment of patients with chronic hepatitis C during pandemics.

Keywords: glecaprevir, pibrentasvir, chronic hepatitis C, COVID-19, multicenter study

INTRODUCTION

n 75-85% of cases of acute hepatitis C infection,

the disease becomes chronic and carries a risk

of developing liver failure and hepatocellular
cancer (1). In its global hepatitis report published in
2017, the World Health Organization (WHO) report-
ed that 71.1 (95% uncertainty interval [Ul]: 62.1-
79.0 million) million people were chronically infect-
ed with the hepatitis C virus (HCV) (2). On World
Hepatitis Day 2022, this number was updated to 58
million; approximately 1.5 million new hepatitis C
cases are reported every year (3). In studies con-
ducted in Turkiye, anti-HCV positivity was found to
be 0.5-1%, with the dominant genotype being gen-
otype 1b (4-6). In recent years, there has been an
increase in the rate of non-genotype 1 genotypes in
Turkiye, as it is a country that has received intense
immigration from neighboring countries where
non-genotype 1 genotypes are common (7).

The sustained virologic response (SVR) rate
achieved as a result of pegylated interferon and
ribavirin combination treatment in cases infected
with genotype 1, which is common in our country,
remained at 40-50%. The addition of the first de-
veloped protease inhibitors, such as telaprevir and
boceprevir, to the treatment could only increase the
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SVR to ~ 70% (8, 9). The introduction of direct-acting
oral antivirals (DAAs), which have been used since
2015, has led to a significant increase in end-of-
treatment and SVR rates across all genotypes, and
treatment duration has been reduced to 8-16 weeks
(10). While the first DAAs developed were effective
against specific genotypes, pan-genotypic DAAs
that are effective against all genotypes have been
developed in recent years. One of these is a fixed-
dose combination of the HCV NS3/4A protease in-
hibitor glecaprevir and NS5A inhibitor pibrentasvir.

HIGHLIGHTS

e This study involved researchers from many prov-
inces of Turkiye, and the data partially represents
the country as a whole.

e With glecaprevir/pibrentasvir treatment and reg-
ular follow-ups, a sustained virological response
was obtained in all patients with chronic hepa-
titis C.

e The real-life efficacy and safety of glecaprevir /
pibrentasvir in the treatment of chronic hepatitis
C during the COVID-19 pandemic were demon-
strated.
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Glecaprevir/pibrentasvir (G/P) is approved for use
in all patients with HCV 1, 2, 3, 4, 5 or 6, without
cirrhosis or with compensated cirrhosis (Child-
Pugh class A). SVR rates of 91-100% were reported
in the literature following treatment with G/P (11).
The safety of G/P was evaluated in phase II and III
clinical trials and real-world studies. Headache and
fatigue were the most commonly reported adverse
events. The proportion of people treated with G/P
who permanently discontinued treatment due to
adverse reactions was 0.1% (12-15). The COVID-19
pandemic, which started towards the end of 2019,
created a major obstacle in the diagnosis and treat-
ment of hepatitis C, as with many other diseases,
both by increasing the burden on healthcare sys-
tems and by reducing hospital admissions of non-
COVID-19 patients. In an online question survey
conducted in the United States of America (USA) of
respondents treating patients for HCV or hepatitis
B virus (HBV) infection, 88% (59/67) and 80% (49/61)
reported some level of disruption, and 39% (26/67)
and 21% (13/61) reported a >50% decline in treat-
ment volumes, respectively (16).

This study aimed to determine the efficacy and ad-
verse events of G/P in chronic hepatitis C patients
as real-life data and to investigate the negative role
of the COVID-19 pandemic in patient follow-up.

MATERIALS AND METHODS

The Viral Hepatitis Working Group planned the
study under the umbrella of the Turkish Society of
Clinical Microbiology and Infectious Diseases (KLI-
MIK). Researchers from universities or training and
research hospitals took part in this retrospective
study, with patients treated between October 2019
and October 2021. Patients with chronic hepatitis C
who were over 18 years of age, treatment-naive or
treatment-experienced, had detectable HCV RNA
and were receiving G/P treatment were included in
the study. Patients with Child-Pugh class B and C
cirrhosis or hepatocellular carcinoma, liver trans-
plant patients, patients with medication use that
interfered with treatment, and pregnant or breast-
feeding women were excluded. Patients co-infected
with HBV were not excluded. Since liver biopsy is
not included in the reimbursement conditions of
the Social Security Institution and patients general-
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ly do not want to undergo biopsy, a biopsy was not
an inclusion criterion. Universal health insurance
in Turkiye provides people with HCV full access to
DAAs.

The aspartate aminotransferase (AST) to platelet
ratio index (APRI) score was used to assess liver
status and cirrhosis. The standard formula (APRI
= (AST [U/L] / upper limit of normal AST [U/L]) x
100 / platelet count [10° /L]) was used to determine
the APRI score. The APRI score was calculated by
the center where the study was conducted, taking
into account the last AST and platelet count before
treatment. APRI score of <0.3 was classified as no
cirrhosis or fibrosis, >0.3 and <0.5 as no cirrhosis
and fibrosis possible, >0.5 and <1.5 as cirrhosis and
fibrosis possible, >1.5 and <2 as cirrhosis possible
and fibrosis, and >2 probable cirrhosis (17, 18).

The study was conducted in accordance with the
tenets of the Declaration of Helsinki. Informed con-
sent was obtained from patients, and the Health
Sciences University Digkapi Training and Research
Hospital Clinical Research Ethics Committee ap-
proved the study on December 13, 2021, with deci-
sion number 126/21.

G/P was given at a dose of 300 mg / 120 mg/day
(three 100 mg / 40 mg tablets) (Maviret; AbbVie Inc.,
Tirkiye) for eight weeks in naive patients and 12-16
weeks in treatment-experienced patients. Interac-
tions between G/P and the patient’s concomitant
medications were assessed, and recommended pre-
cautions were taken. HCV RNA levels were tested
by polymerase chain reaction (PCR) at each center
with a lower limit of quantification of < 25 IU/mL.
Patient demographics, HCV RNA level, genotype
determination, presence of HBV co-infection, body
mass index (BMI), previous treatment experience,
basal AST, alanine aminotransferase (ALT), gam-
ma-glutamyl transferase (GGT), albumin, total pro-
tein, total and direct bilirubin, hemoglobin, platelet
levels, coagulation parameters (prothrombin time,
international normalized ratio [INR]), and alpha-fe-
toprotein (AFP) levels were recorded. The results of
the monitored parameters at baseline, at weeks 2,
4,8 and 12 of treatment and at 12 weeks after the
end of treatment were collected in Excel forms that
were prepared and shared with the centers.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Undetectable HCV RNA at week four of treatment
was defined as early virological response, undetect-
able HCV RNA at the end of treatment was defined
as end-of-treatment response, and no HCV RNA was
detected at 12 weeks after the end of treatment was
defined as sustained virological response (SVR 12).

Statistical Analysis

The baseline data of the patients were calculated
as mean+SD or median. Categorical data variables
were presented as numbers, and ratios were ex-
pressed as frequencies and percentages. The base-
line data relationships were analyzed by using the
Student’s t-test and Mann-Whitney U-test or chi-
square test. The statistical significance was set as
p<0.05. The statistical analyses were performed us-
ing the Statistical Package for Social Sciences (SPSS)
15.0 (IBM Corp., Armonk, NY, USA).

RESULTS

This study included 385 patients, of whom 262 were
male (Table 1). Seven patients had HBV co-infec-
tion, but there was no human immunodeficiency
virus (HIV) co-infection. While genotype 1 was the
most common, genotype 3 was the second most
common genotype (Table 2).

Eighty-seven patients (22.6%, 87/385) were intrave-
nous (IV) drug users. Genotype distribution among
IV drug users was as follows: 32 patients had geno-
type 1, eight had genotype 2, 39 had genotype 3, six
had genotype 4, and two had genotype 6. Genotype
3 was significantly more common in IV drug users
than in the general population (p=0.001). Twen-
ty-one patients were on chronic hemodialysis. All
patients’ liver disease severity was assessed using
the APRI score (Table 2).

Twenty-two of the 385 patients were treatment-ex-
perienced, of whom fifteen received interferon +
ribavirin, four received ombitasvir/paritaprevir/
ritonavir plus dasabuvir, two received sofosbuvir
+ ribavirin, and one received sofosbuvir + ledipas-
vir. Three hundred sixty-three patients were treat-
ment-naive.

Patients were called for follow-up every month
during treatment and in the third month after
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Table 1. Baseline characteristics and treatment responses
of study subjects (n=385).

Characteristics n (%)
Gender
Female 125 (32.5)
Male 260 (67.5)
Age (year)
Minimum 18
Maximum 88
Mean 48.13
BMI
Minimum 16.10
Maximum 47.50
Mean 25.34

Treatment experience

Naive 363 (94.3)

Experienced 22(5.7)

IDU 87 (38.5)

Hemodialysis patients 21 (5.5)
Coinfection

None 378 (98.2)

HBV 7(1.8)
EVR

Lost to follow-up 113 (29.4)

EVR (+) 255 (66.2)

Non-EVR 17 (4.4)
ETR

Lost to follow-up 62 (16.1)

ETR 322(83.6)

Non- ETR 1(0.3)
SVR 12

Lost to follow-up 197 (51.1)

SVR 12 188 (48.8)

Non-SVR 12 0

BMI: Body mass index, IDU: Intravenous drug user,
EVR: Early virological response, ETR: End of treatment response,
SVR 12: Sustained virological response at 12 weeks.
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treatment. At the end of the first month, 272 out  Table 2. Basic laboratory findings before and after
of 385 patients came to the follow-up visit, while  treatment.

the total number of patients who attended the fol-

low-up visit was 323 at the end of treatment. One Basic laboratory findings
hundred eighty-eight patients attended the 12-
week post-treatment follow-up visit where SVR 12 Baseline HCV RNA level (IU/mL)
was assessed. In other words, 113 patients missed Minimum 283
the follow-up visit at the end of the first month, 62 )
. Maximum 504,999,717
at the end of treatment, and 197 patients at week
12. It was found that the mean age of patients who Mean (SD) (14§9923f27:'27:4)
did not return for follow-up and whose SVR was e ; e
not checked at three months post-treatment was Platelet mean (SD) (150-450 10%4L)
45.28+19.33, while the mean age of those who re- Before treatment 2(332738%67)5
turned for follow-up was 51.77+17.78 (p=0.001). The
rate of loss to follow-up was higher among IV drug After treatment 2&?22?'15)4
users (p=0.001) (Table 3).
ALT mean (SD) (U/L)
Two hundred fifty-five out of 272 patients who at- Before treatment 75.93 (4.48)
tended the follow-up visit at the end of the first
. . After treatment 22.22 (1.52)
month showed an early virological response (93.8%,
255/272). BMI was lower in those with early virolog- AST mean (SD) (U/L)
ical response (25.23+4.28 vs 28.05+3.31, p=0.044). Before treatment 54.01 (2.73)
En@—of—treatment response was achieved in all 323 After treatment 2379 (1.15)
patients who attended follow-up except one (%99.7,
322/323). In a 47-year-old female patient with an GGT mean (SD) (U/L)
APRI score of 4.0 and genotype 1b, HCV RNA level Before treatment 58.55 (3.65)
was 167 IU/mL at thg end of treatment, although APRI score
HCV RNA was negative at the 4th week of treat- — -
ment. Since HCV RNA was negative at the 12th and <03 no cirrhosis or fibrosis, n (%) 114296)
48th week after treatment, this patient was con- 0.3<and <0.5 no cirrhosis, fibrosis 105 (27.3)
sidered to have a sustained virological response. It possible, n (%)
was thought that the HCV RNA level of 167 IU/mL 0»5<.de S1;;5 cirrhosis or fibrosis 134 (34.8)
at the end of treatment could be a laboratory er- possible, n (%)
ror. Two patients whose HCV RNA could not have 1.5 < and <2 cirrhosis possible 16 (4.2
. fibrosis, n (%) (+2)
been quantified at the end of treatment had HCV
RNA positivity below the detectable level. One of 2< probable cirrhosis, n (%) 16 (4.2)
them was a 30-year-old man, and the other was a Genotype
70-year-old woman. The male patient had genotype ; .
3 and an APRI score of 1.3, while the female patient
had genotype 1b and an APRI score of 1.5. In these 2 3
two patients who were prior-treatment- naive, SVR 3 100
12 was achieved after G/P treatment. Sixty-two . .
patients did not return for end-of-treatment fol-
low-up. 6 2
1+6 1

Only 188 patients attended the 12-week post-treat- . . ]
L. HCV: Hepatitis C virus, SD: Standard deviation, ALT: Alanine

ment follow—up visit, and all had an SVR of 12. Per aminotransferase, GGT: Gamma glutamyl transferase,

protocol efficacy analysis: 188/188 (100%), inten-  APRI:AST to platelet ratio index.

tion-to-treat (ITT): 188/385 (48.8%). Of the patients

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 220
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Table 3. Basic Characteristics of patients who attend regular follow-up visits and those who do not.

No Yes
n (%) n (%) P
Gender
Male 149 (69.0) 111 (65.7)
0.492
Female 67 (31) 58 (34.3)
Age 45.28+19.33 51.77£17.78 0.001
BMI 25.13+4.63 25.59+3.98 0.463
Time from initial diagnosis to treatment (year) 2(1-30) 2(1-26) 0.431
Hemodialysis
No 204 (94.4) 160 (94.7)
0.921
Yes 12 (5.6) 9(5.3)
Intravenous drug use
No 150 (69.4) 148 (87.6)
0.001
User 66 (30.6) 21(12.4)
Treatment duration
8 weeks 203 (94.0) 159 (94.1)
0.967
12 weeks 13 (6.0) 10 (5.9)
Comorbidity
No 159 (73.6) 112 (66.3)
0.118
Yes 57 (26.4) 57 (33.7)
Coinfection with HBV
No 214 (99.1) 164 (97)
0.137
Yes 2(0.9) 5(3)

BMI: Body mass index, HBV: Hepatitis B virus.

who achieved a sustained virological response, 13
were treatment-experienced patients.

The most common adverse events were pruritis
and fatigue, headache, nausea, and vomiting. These
were followed by hallucinations, stomach pain/
dyspepsia, and insomnia. Sputum, loss of appetite,
dizziness, nightmares, myalgia, leg oedema, erup-
tion, and osteoarthritis were less common adverse
events (Table 4). Among the patients who could be
followed up, no patient had to discontinue treat-
ment due to adverse events.

DISCUSSION

Around the world, the COVID-19 pandemic has dis-

Glrblz Y et al.

rupted essential health services needed to support
the prevention, diagnosis and treatment of hepatitis
C, as well as other chronic viral diseases. Respons-
es to the pandemic, including stay-at-home orders,
travel restrictions, physical distance requirements,
and supply chain disruptions, disrupted essential
healthcare services in many places and threat-
ened to halt or reverse the progress made (19). The
first case of COVID-19 in Turkiye was diagnosed
on March 11, 2020, when the WHO declared the
COVID-19 pandemic. On March 20, 2020, the Min-
istry of Health took new measures to minimize the
pressure on healthcare providers and reduce the
burden on healthcare workers. All hospitals were
designated as pandemic hospitals.

221



Delays in healthcare during the pandemic can lead
to delays in diagnosis and treatment, leaving people
living with hepatitis C unaware of their disease sta-
tus and vulnerable to the progression of advanced
liver disease, including cirrhosis and hepatocellu-
lar carcinoma, and the potential spread of the vi-
rus. In the study by Gamkrelidze et al. in Georgia,
the total number of people screened for anti-HCV
decreased by 25.5% in 2020 compared to 2019, 59%
fewer people were treated (3188 vs. 7868), and 46%
fewer people achieved SVR (1345 vs. 2495) (20). A
study by Kaufman and colleagues investigating
the impact of the COVID-19 pandemic on hepatitis
C testing and treatment found that, compared to
2018 and 2019, the volume of HCV antibody testing
decreased by 59% in April 2020, and the number of
positive results for HCV RNA decreased by 59% in
March 2020. They also found that prescriptions for
HCV treatment decreased by 43% in May, 37% in
June, and 38% in July compared to the correspond-
ing months in 2018 and 2019 (21).

In the study by iskender from Turkiye, comparing
patient applications in a tertiary care teaching hos-
pital in the pandemic and pre-pandemic periods,
there was a 49.45% decrease in hepatitis B appli-
cations and a 55.5% decrease in hepatitis C appli-
cations (22). In our study, 113 of the 385 (29.4%)
patients who started treatment did not return for
follow-up in the first month. The number of pa-
tients who did not return for follow-up at the end
of treatment was 62 (16.1 %). The number of pa-
tients who did not return for a 12-week post-treat-
ment visit was 197 (51.2%). Thirty-four (8.8%) pa-
tients were never admitted to hospital after starting
treatment. While the American Association for the
Study of Liver Disease (AASLD) believes that chron-
ic HBV and HCV patients should continue antiviral
treatment during COVID-19 infection, they do not
recommend starting chronic HBV and HCV treat-
ment during COVID-19 infection (except for pa-
tients at risk of HBV reactivation) (23, 24).

In multicenter studies with real-world data, G/P ef-
ficacy was found to be between 96.9% and 99.3%
in per-protocol analyses, and in the guidelines, it is
recommended as one of the first treatment options
in treatment-naive and treatment-experienced
chronic hepatitis C patients. (14, 15, 25-27). In this

Infect Dis Clin Microbiol 2024; 6(3): 216-24

Table 4. Prevalence of adverse events according to C/P
treatment (N=385).

Adverse events n (%)
Pruritus 10 (2.6)
Fatigue 9(23)
Headache 4(1.0)
Nausea, vomiting 4(1.0)
Hallucination 3(0.8)
Cough 2(0.5)
Stomach pain/dyspepsia 2(0.5)
Insomnia 2(0.5)
Sputum 1(0.3)
Loss of appetite 1(0.3)
Dizziness 1(0.3)
Nightmares 1(0.3)
Myalgia 1(0.3)
Leg oedema 1(0.3)
Eruption 1(0.3)
Osteoarthritis 1(0.3)

study, according to the ITT analysis, the efficacy of
G/P treatment is 48.8% (188/385), and when per pro-
tocol analysis is performed, it is 100% (188/188).

In studies conducted before the pandemic, loss to
follow-up rate was found to be between 2% and 5%
(14, 15, 26). In the study conducted by Demirtiirk et
al., which was published in 2021, the rate of loss to
treatment follow-up in patients using sofosbuvir/
ledipasvir, with or without ribavirin, was found to
be 4% (22 out of 552 patients). This study was per-
formed before the pandemic, and patients were re-
cruited from centers similar to those in our current
study (28). In our study conducted during the pan-
demic period, this rate is 51.2%. Such a high rate of
loss to follow-up may be significantly linked to the
pandemic. The rate of loss to follow-up was high-
er among IV drug users (p=0.001). The study con-
ducted by Cooper et al. showed that the COVID-19
cohort demonstrated significantly lower therapy
completion rates (p=0.001), were less likely to ob-
tain SVR laboratory tests (p<0.001), and had a sig-

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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nificantly lower confirmed SVR rate (p<0.001) com-
pared with the pre-COVID-19 cohort (29).

A total of 44 adverse events were observed in 31 pa-
tients (8%, 31/385). None of the adverse events led
to patient death or discontinuation of treatment.
Previous prospective studies reported adverse
event rates between 20% and 28% (14, 25, 26). A ret-
rospective study by D’Ambrosio et al. reported an
adverse event rate of 8%, which is similar to our re-
sults (15). The lower rate of adverse events reported
compared to previous prospective studies may be
due to the decrease in the number of patient vis-
its because of the pandemic and the retrospective
study design.

Because all patients responded to treatment ac-
cording to per-protocol analysis, the effect of dif-
ferent genotypes or being treatment-naive or ex-
perienced on treatment outcome could not be
evaluated. Secondary results of the study include
genotype 3 being more common in IV drug users,
lower BMI in those with early virological response,

The Efficacy of Glecaprevir/Pibrentasvir and the Impact of the COVID-19 Pandemic

and lower mean age in those who did not attend
treatment follow-up visits. The rate of no follow-up
was higher among IV drug users.

Since this study was conducted retrospectively and
included real-life data, it has some limitations, such
as insufficient data collection, inadequate reporting
of side effects, and laboratory data being studied
separately in each center.

In conclusion, G/P treatment in chronic hepatitis C
patients has very high treatment success and rel-
atively low adverse events. However, disruption of
services to patients with viral hepatitis during the
pandemic period caused undesirable consequenc-
es, such as a decrease in the number of newly di-
agnosed patients, disruption of follow-up of newly
diagnosed patients, delay in treatment of patients
who need treatment, and disruption of follow-up
of patients who are receiving treatment. New mea-
sures are needed for the follow-up and treatment
of patients with chronic hepatitis C during pan-
demics.
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