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ABSTRACT

Objective: This study aimed to assess the overall treatment response of Genotype-3 Chronic HCV Pakistani Patients
with or without cirrhosis to Ledipasvir plus Sofosbuvir combination.

Method: In this observational study, HCV Genotype-3 patients were enrolled from Liver Center, DHQ Hospital,
Faisalabad and divided into two groups, i.e., non-cirrhotic and compensated cirrhotic patients. The study spanned
for a period of 24 months (November 2019 - November 2021) from the first enrollment to the last follow up. Non-
cirrhotic patients received Ledipasvir/Sofosbuvir (LDV/SOF) 90/400mg for 12 weeks and cirrhotic patients received
LDV/SOF with Ribavirin (RBV) for 12 weeks and without RBV for 24 weeks. The treatment efficacy in terms of sustained
virological response (SVR12) was monitored 12 weeks post-treatment. The safety profile, and health-related quality of
life (HRQoL) were monitored from baseline to follow-up visits.

Results: Two hundred and ninety out of 309 (93.85%) non-cirrhotic and 31 out of 33 (93.94%) compensated cirrhotic
patients achieved SVR-12. The safety profile of the non-cirrhotic and compensated cirrhotic patients was comparable
throughout the study duration. Fatigue was the most commonly reported adverse event (AE) in non-cirrhotic and
compensated cirrhotic patients, followed by headache, nausea, and fever. The HRQoL improved from baseline to
follow-up visits among patients of both groups.

Conclusion: 1t is concluded that LDV and SOF combination regimen is safe and effective for treating Genotype-3 HCV
patients without cirrhosis/compensated cirrhosis, and also improves the patient’s HRQoL.
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INTRODUCTION not been done in the recent past. The only data available

According to World Health Organization (WHO), Eof;?rr]lutlh ¢ ggg;stfon ﬁzdlcgéoieszizcﬁiien’;eg (I;l\ﬁﬁgr)l
HCV has affected 71 million people globally.! Y y ’ & 7

: Pakistani population at that time.? Pakistan is believed
Community-based prevalence surveys of HCV have to have the second highest number of HCV patients.?

A global epidemiology survey has reported that HCV
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replication, assembly, and secretion. SOF is a nucleotide
prodrug; it is metabolized to the active triphosphate
nucleoside analog by sequential hydrolysis,
phosphoramidite cleavage, and phosphorylation in
the liver. SOF, incorporated into HCV RNA by NS5B
polymerase, acts as a chain terminator.”

The efficacy and safety of the LDV/SOF
combination have been demonstrated in several
well-designed clinical trials, and it is found to be
well-tolerated. The reported AEs include headache,
insomnia, fatigue, nausea, dizziness, pruritis, upper
respiratory tract infections, rash, etc.®' In addition

Table-I: Baseline demographics and clinical characteristics.

Group 1 Group 2
Variables (n=365) (n=38) p-value
Median IQR Median IQR
Age; years 43.0 35.0-50.0 40.0 34.7-50.0 0.442
- Height; cm 156.0 150.0-164.0 155.0 149.5-160.5 0.265
:é , HbAlc(%) 9.2 55.0-74.0 9.2 7.0-11.3 0.433
0.8
5 % Gender; Male 139 38.1 10 263 o153
% g n(%) Female 226 61.9 28 73.7
goéa Weight; kg 65.0 55.0-74.0 64.5 51.5-74.5 0.982
% BMI kg/m? 25.0 21.6-28.0 24.0 21.0-29.8 0.779
= SBP; mmHg 110.0 110.0-120.0 110.0 100.0-120.0 0.861
DBP; mmHg 70.0 70.0-80.0 70.0 70.0-80.0 0.588
Hb; g/dL 13.2 12.0-14.3 13.1 12.0-13.9 0.129
Total RBC; % 4.8 4.3-52 4.6 4.2-51 0.228
MCV; Fl 81.8 78.1-86.5 85.5 79.7-90.2 0.069
MCG; pg 283 25.8-29.5 28.7 27.3-31.6 0.69
MCHG; g/dl 339 32.0-34.4 33.2 32.2-34.6 0.484
Platelet count; x 10°/1 252 207-304 153 133-271 0.017*
.E WBC count; x 10°/1 7.9 6.6-8.9 7.0 5.7-8.4 0.251
é Neutrophils; % 51.5 49.0-61.0 59.5 56.8-65.3 0.001*
E Lymphocytes; % 375 32.0-43.0 35.0 30.3-39.8 0.08
g Monocytes; % 3.5 2.5-5.0 2.5 2.0-3.5 0.005*
g Eosinophils; % 3.5 2.5-5.0 3.0 2.0-4.0 0.266
E Serum creatinine; mg/dL 0.9 0.8-1.0 0.9 0.8-1.0 0.154
ALT; U/L 54.0 38.0-88.0 68.0 40.0-110.8 0.793
AST; U/L 47.0 36.0-71.0 65.0 38.0-105.0 0.045*
ALP; U/L 220.5 176.2-272.7 279.5 230.8-299.5 0.011*
Albumin; g/dL 43 4.0-44 41 3.8-4.2 0.013*
Bilirubin; mg/dL 0.9 0.7-1.1 0.9 0.6-1.2 0.848
INR 1.0 - 1.0 - 0.688

Group-1: Non-cirrhotic patients; Group-2: Compensated cirrhosis patients. *p<0.05 is considered significant.
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to the disease condition, the patient’s Quality of Life
(QolL) is also influenced by the treatment modalities.
In the past, treatment with interferon-based therapy
was associated with varying degrees of AEs such as
fatigue, myalgia, flu-like symptoms, blood dyscrasia,
alterations in mood, mild to severe depression, and
even frank psychosis, which would negatively affect
the HRQoL of the patients in terms of changing their
vitality, social interaction and ability to function at
work.

However, the LDV /SOF-associated AEs are few
compared to the interferon treatment regime.'”' The
objective of the present study was to assess the overall
response of Genotype-3 Chronic Hepatitis C Pakistani
Patients with or without cirrhosis to LDV /SOF = RBV
treatment in terms of safety, efficacy, and quality of
life of the patients from baseline to the follow-up visit.

METHODS

This observational single-center study was conducted

at Liver Center, DHQ Hospital, Faisalabad for a period
of 24 months (November 2019 - November 2021) from
the first enrollment to the last follow up to assess
the efficacy, safety, and quality of life of Genotype-3
Chronic Hepatitis-C patients with or without cirrhosis
receiving LDV /SOF + RBV treatment.
Ethical Approval: The Pakistan Medical Association
approved the study protocol (Ref No. AM/942/
PMC/15) and again the protocol was reviewed by the
Institutions Ethics Committee which approved it. Ref.
IC/ERB/03/2019 Dated July 11, 2019.

The sample size was calculated using WHO software
for sample size determination in health studies,
considering 95% confidence level, 5% point absolute

Fig.1: Study Flow.
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precision, and SVR12 rates in patients without
cirrhosis p1=50% and compensated cirrhosis p2=50%,
and intermediate value of 0.26, a sample size of 400
was caluclated.” Non-probability sampling technique
was used for the patient selection and Patients” written
authorization was obtained at the time of enrollment,
and data secrecy was assured and maintained as per
ICH-GCP guidelines. All patients with chronic HCV
Genotype-3, without cirrhosis, with compensated
cirrhosis (Child-Pugh Class A), treatment naive (TN)
or treatment experience (TE) (naive to ledipasvir
plus Sofosbuvir combination treatment), and aged =
18 years were included in this study. Patients with
HIV or HBV co-infection, those diagnosed with
decompensated liver disease (Child-Pugh Class B & C),
liver transplant, thalassemia, uncontrolled diabetes,
uncontrolled hypertension, CVD, patient with eGFR
< 30 mL/min/1.73 m? receiving amiodarone, with
known hypersensitivity to Ledipasvir, Sofosbuvir,
and Ribavirin, pregnant and lactating women were
excluded from the study.

The enrolled Genotype-3 HCV patients were
divided into two groups; Group-1 included non-
cirrhotic patients and Group-2 compensated cirrhotic
patients. Non-cirrhotic patients received Ledipasvir/
Sofosbuvir (LDV/SOF) 90/400 mg for 12 weeks
and cirrhotic patients received LDV/SOF with RBV
(weight-based ribavirin < 75 kg = 1,000 mg and > 75
kg = 1,200 mg, administered orally in two divided
doses with food) for 12 weeks and without RBV for
24 weeks. The enrollment was based on the diagnosis
of Chronic Hepatitis-C (CHC) and the prescription of
study medication.

In addition to the baseline characteristics (clinical

history, demographics, laboratory investigations,
signs, and symptoms), the sustained virological
response was monitored 12 weeks post-treatment.
The safety analyses and health-related quality of life
(assessed via SF-36 V2) were recorded throughout the
follow-up.
Statistical Analysis: It was performed on SPSS version
22.0; descriptive statistics were used to present the
baseline data where qualitative data were expressed
as frequencies with percentages and quantitative data
as mean with standard deviation or median with IQR.
The change in the laboratory examination and safety
profile from baseline to follow-up visits was assessed
using the Chi-square/fisher exact test, paired sample
t-test, and one-way analysis of variance (ANOVA) as
appropriate. The mean difference in Quality of Life
from baseline to follow-up visits was analyzed using
repeated-measures ANOVA. A p-value < 0.05 was
considered significant.

RESULTS

The mean treatment duration was 13.2 £ 5.2 weeks.
Of the 477 eligible patients, 403 were enrolled and
received LDV/SOF (90/400 mg) treatment. There
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were 365 non-cirrhotic and 38 compensated cirrhotic
patients. In total, 309 non-cirrhotic and 33 compensated
cirrhotic patients completed all three follow-up visits
(Fig.1). It was found that 93.85% (290 out of 309) of the
non-cirrhotic and 93.94% (31 out of 33) compensated
cirrhotic achieved SVR12. There was no significant
difference in the safety profile of the non-cirrhotic and
compensated cirrhotic patients, except the observed
events related to nausea in the two groups (p=0.019).
The observed adverse events were mild; dose changes,
treatment correction, and discontinuation were carried
out as per the physician’s recommendation (Table-II).
There was a significant improvement in almost all the
quality of life sub-scales from baseline to follow-up
visits among non-cirrhotic and compensated cirrhotic
patients, except a few. No significant difference was
observed in pain from baseline and visit 2 (1% Follow-
up) among non-cirrhotic patients. While compensated
cirrhotic patients displayed no change in physical
functioning, energy/fatigue, emotional well-being,
and general health from baseline and visit 2 (1st
Follow-up) (Table-III).

DISCUSSION

In addition to the safety and efficacy, the current
study also evaluated the overall quality of life of the
HCV Genotype-3 patients treated with Sofosbuvir/
Ledipasvir combination with or without Ribavirin. It
was observed that 93.85% of the non-cirrhotic patients
who received SOF/LDV * RBV (12 weeks) and 93.94%
compensated cirrhotic patients given SOF/LDV + RBV
(24 weeks) achieved SVR12. Contrastingly existing
literature suggest that the presence of cirrhosis limits
SVR12 rates.’® One of the reasons for this variation

Table-II: Assessment of Safety of LDV /SOF + RBV
from baseline to the follow-up visit.

Variable Group 1 Group 2 p-value
Fever 124(14.62) 15(13.04) 0.644
Headache 153(18.04) 22(19.13) 0.142
Anxiety 34(4.01) 9(7.83) 0.152
Insomnia 67(7.90) 9(7.83) 0.358
Fatigue 339(39.98) 40(34.78) 0.651
Nausea 114(13.44) 17(14.78) 0.019*
Diarrhea 17(2.00) 3(2.61) 0.260

Group-1: Non-cirrhotic patients; Group 2: Compensated
cirrhosis patients. Values are given as frequency.
Normal range for Platelet-150 to 400 x 10°/L;

ALT - 7 to 55 units per liter.

*p<0.05 is considered significant.

**All the above-mentioned AEs were non-serious-mild
or transient discomfort, and did not require intervention
or treatment.
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Table-III: Quality of life from baseline to the follow-up visit.

Last 95 % CI
. 1st Follow-up Mean
Variables . follow-up . p-value
Visit iy Difference
Visit Lower Upper
Non-cirrhotic patients
Physical functioning 65.14+12.24  50.30+22.43 14.83 12.30 17.37 0.000*
Role limitations due to 433942230 250742300 1832 15.50 2113 0.000*
physical health
Role limitations due to 405742391 22562223  18.01 15.23 20.79 0.000*
emotional problems
Social functioning 41.40+£17.65 36.92+20.59 4.48 2.07 6.90 0.000*
Pain 39.20+27.61 52.17+32.32 -12.97 -16.96 -8.98 0.000*
Energy/fatigue 51.96+18.32  40.72+22.52 11.23 8.53 13.94 0.000*
Emotional well-being 48.35+13.50 35.25+17.77 13.10 11.01 15.19 0.000*
General Health 47.77+¢12.00  44.89+20.06 2.88 0.60 5.16 0.013*
Compensated cirrhotic patients
Physical functioning 63.70£10.12  48.36+26.04 15.34 6.463 24.21 0.001*
Role limitations due to 373442057  17.60+21.39 19.73 12.532 26.94 0.000*
physical health
Role limitations due to 35.75£24.26  13.82+18.71 21.93 14.629 2923 0.000*
emotional problems
Social functioning 42.76£20.26  36.51+22.01 6.25 -3.338 15.83 0.195
Pain 48.43+27.61 50.66%35.10 222 -4.352 9.90 0.712
Energy/fatigue 44.41+16.61 38.49+24.16 5.92 -1.912 13.75 0.134
Emotional well-being 442141211  31.45+17.58 12.76 6.750 18.77 0.000*
General Health 48.68+12.39  42.80+23.87 5.88 -1.665 13.44 0.123

*Significant difference at p<0.05.

might be the difference in the sample sizes of the two
groups.

The efficacy of DAAs combinations is comparatively
low for Genotype-3 HCV patients than the other
genotypes, as demonstrated by the existing literature.
Del Rio-Valencia et al. found that the most effective
treatment in HCV genotype patients with cirrhosis
was SOF + DCV followed by LDV/SOF + RBV for 12
weeks; it was reported that 90% and 80% achieved
SVR12, respectively, and it was achieved in all 100%
non-cirrhosis patients.”” Similarly, Ramos et al. also
reported that SVR12 was achieved in 93.3% of HCV
Genotype-3 patients.!”® This difference may be due
to the fact that both Del Rio Valencia and Rmaos et
al. treated the majority of patients with SOF + DCV,
while the treatment regimen used in the present study
involved only SOF/LDV + RBV.

There was no significant difference in the safety
profile of the non-cirrhotic and compensated cirrhotic

Pak J Med Sci
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Fig.2: Virological response at follow-up visits.

Group 1: Non-cirrhotic Group; Group 2: Compensated
cirrhosis group. Rapid Virological Response (RVR);
End Treatment Response (ETR), Sustained Virological
Response (SVR).
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patients. The observed adverse events were mild;
fatigue was the most commonly reported adverse
effect observed in non-cirrhotic and compensated
cirrhotic patients, followed by headache, nausea,
and fever. Dose changes, treatment correction, and
discontinuation were carried out as per the physician’s
recommendation. AbouBakr et al. reported that most
patients had headaches, drowsiness, and fatigue, while
a few complained of nausea, vomiting, chest pain, and
abdominal pain."” Furthermore, none of their patients
required drug discontinuation. A systematic review
also supported that headache followed by fatigue is the
most common side effect in children and adolescents
treated with SOF/LDV.%

In addition to clinical efficacy (SVR12) and safety,
the present study also assessed the impact of these
regimens on patients’” HRQoL. There was a significant
improvement in the quality of life of non-cirrhotic and
compensated cirrhotic patients, as observed through SE-
36 V2 subscale scoring from baseline to ETR. However,
no significant difference was observed in pain scores
from baseline and visit two in the four weeks among
non-cirrhotic patients. While compensated cirrhotic
patients displayed no change in physical functioning,
energy/fatigue, emotional well-being, and general
health scores from baseline and visit two. There are
both supporting” and contrasting studies in relation
to improved quality of life at SVR12-24 with DAAs
treatments.?>*

In a study assessing the quality of life via SF-8, it was
found that general health, role emotional, and mental
health scores significantly improved from baseline to
end of treatment. Whereas the variation from baseline
to SVR24 slightly differed, i.e., general and mental
health scores were significantly improved while
the physical and mental component score remained
unchanged. Similarly, Fagundes et al. reported
significant improvement in all domains except pain
and emotional limitations baseline to ETR.*

The study contributes to medical decision-making by
providing a detailed view of both clinical and quality
of life outcomes. The emphasis on HRQoL outcomes
underscores the importance of patient-centric care,
acknowledging that successful therapy goes beyond
achieving virological cure to embrace the total well-
being of individuals. For individuals with Genotype-3
HCV, the combination of Sofosbuvir and Ledipasvir
may prove to be a practical and economical choice in
areas where obtaining and affording indicated drugs
presents difficulties.

Limitations: This open-label interventional study
included a small sample size; large-scale, randomized
trials are required to establish the reliability of these
outcomes. Further, due to unequal group sizes, it was
not possible to draw inferences in relation to the group-
wise comparisons.
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CONCLUSION

In summary, treating Genotype-3 HCV infection
patients with the combination of SOF and LDV is
safe and effective. It is an alternative therapy to
Genotype-3 patients. It not only benefited in terms of
clinical outcomes but also improved patients” HRQoL.
Although small yet significant number of G3 HCV
related patients fail to respond to the recommended
therapies. Besides, most patients typically cannot
access or afford the recommended medications. We
believe sof/ledipasvir combination may provide
an economical alternative that needs to be further
investigated.
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