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Abstract
Introduction
Hepatitis C is a significant global health concern, causing many deaths. In the National Viral Hepatitis
Control Program (NVHCP), direct-acting antiviral (DAA) therapy (sofosbuvir and velpatasvir, without
ribavirin) is used to achieve sustained virological response (SVR) in hepatitis C virus (HCV)-infected
individuals. The duration is longer for decompensated liver cirrhosis disease (DCLD) patients (24 weeks)
compared to compensated liver cirrhosis disease (CLD) patients (12 weeks). The present study was planned
to assess SVR in patients with HCV infection, both with CLD and DCLD, at 12 weeks, 6 months, and 1 year
after treatment initiation.

Methods
This pilot study enrolled 100 treatment-naïve chronic hepatitis C patients, with 50 having CLD and 50
having DCLD. Serum samples were collected from these patients before treatment initiation, and follow-up
samples were collected at 12 weeks, 6 months, and 1 year after initiation of treatment to monitor SVR in
both groups by real-time polymerase chain reaction (PCR).

Results
Among 50 DCLD patients, three died within the first three months of treatment. The remaining 47 achieved
an undetectable viral load at 12 weeks (100%). By six months, two more patients had died, and one
experienced viral relapse, resulting in a 97.9% SVR. However, by one year, all surviving patients had no
detectable viral load. The DCLD group had a 10% mortality rate (5/50), including three deaths within 12
weeks (one from variceal bleeding and two from non-liver-related causes), and two post-treatment despite
achieving SVR. Mortality was not linked to viral load, suggesting that liver function and disease severity play
a more significant role in patient outcomes. All CLD patients achieved SVR at 12 weeks after initiation of
therapy (100%), which persisted at six months and one-year follow-up.

Conclusion
DAA therapy is highly effective, achieving a 100% SVR rate and sustained liver function improvement in
HCV-infected patients with liver disease.

Categories: Gastroenterology, Infectious Disease
Keywords: compensated liver cirrhosis disease, decompensated liver cirrhosis disease, direct acting antivirals,
hepatitis c virus, sustained virological response

Introduction
Globally, chronic hepatitis C virus (HCV) infection remains a significant public health challenge, affecting
an estimated 58 million people, with approximately 1.5 million new infections annually. While HCV
prevalence varies across regions, low- and middle-income countries, including India, bear a substantial
portion of the disease burden [1]. In India, HCV prevalence is estimated to range from 0.09% to 2.02%, with
regional variations influenced by healthcare access, screening programs, and risk factors, such as unsafe
medical practices and blood transfusions [2,3]. Given this considerable burden, effective antiviral therapies
are crucial to achieving national and global HCV elimination targets.

The introduction of highly effective direct-acting antiviral (DAA) agents has revolutionized the treatment of
HCV infection, achieving high sustained virologic response (SVR) rates. These medications, with their
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favorable safety profiles, have demonstrated significant benefits. They reduce Model for End-stage Liver
Disease (MELD) scores, improve quality of life, and decrease morbidity associated with cirrhosis [4,5].
Compared to pegylated interferon alpha and ribavirin-based therapies, DAAs offer significantly higher cure
rates, shorter treatment durations, and excellent tolerability [6]. In India, the availability of generic DAAs
has significantly lowered costs, improving accessibility. Under the National Viral Hepatitis Control Program
(NVHCP), DAAs are provided free of cost for uncomplicated cases at the district level and complicated cases
at specialized centers (MTCs, or medical treatment centers), further enhancing treatment access [7].
However, challenges remain in ensuring widespread coverage, particularly in rural areas, due to disparities
in healthcare infrastructure, awareness, and affordability.

SVR is defined as undetectable or unquantifiable HCV RNA 12 weeks or 24 weeks after the completion of
treatment. This is considered indicative of a cure for chronic HCV infection [8]. Successful HCV treatment
has been demonstrated to reduce the risk of hepatic failure, hepatocellular carcinoma (HCC), liver-related
deaths, and all-cause mortality. Within one year of achieving SVR, approximately one-quarter of patients
with compensated cirrhosis no longer exhibit liver stiffness in the cirrhotic range [9].

The NVHCP of India recommends treating patients with HCV infection using DAAs. For patients with
decompensated liver cirrhosis disease (DCLD), the NVHCP advises treatment with sofosbuvir and velpatasvir
with ribavirin for 12 weeks, or sofosbuvir and velpatasvir without ribavirin for 24 weeks. For patients with
compensated liver cirrhosis disease (CLD), a 12-week treatment with sofosbuvir and velpatasvir is
recommended [7].

The present study was planned to monitor the SVR at 12 weeks, 6 months, and 1 year after
sofosbuvir/velpatasvir treatment in treatment-naïve chronic hepatitis C patients with CLD and DCLD. The
secondary objectives include assessing mortality rates, virological relapse, and changes in liver function
parameters over the follow-up period.

Materials And Methods
This pilot study was conducted in the Postgraduate Department of Microbiology and the Department of
Gastroenterology at King George’s Medical University, Lucknow, India, a tertiary care referral and teaching
center. The Ethics Committee of King George's Medical University issued approval for this study (approval
no. 1948/Ethics/2023). The study duration was extended to 18 months, running from January 22, 2023, to
July 20, 2024.

The study enrolled 100 treatment-naïve patients aged 18 years or older with HCV infection, including DCLD
(50) and CLD (50) patients. According to the NVHCP, DCLD was defined as Child-Turcotte-Pugh (CTP) Class
B or C, with clinical signs and symptoms of liver disease decompensation, including ascites, jaundice,
hepatic encephalopathy, variceal bleeding, or hepatorenal syndrome [7]. These patients were treated with
sofosbuvir (400 mg) and velpatasvir (100 mg) for 24 weeks. CLD was characterized by CTP Class A and the
absence of esophageal or gastric varices observed during upper gastrointestinal endoscopy, without a
history of variceal bleeding, and/or liver stiffness measurement ≥12.5 kPa on transient elastography,
supported by evidence from abdominal ultrasound [7]. These patients received sofosbuvir (400 mg) and
velpatasvir (100 mg) for 12 weeks.

Exclusions comprised individuals with previous interferon or DAA therapy, hepatitis B virus (HBV) or human
immunodeficiency virus (HIV) coinfection, chronic kidney disease, severe cardiac or pulmonary conditions, a
history of organ transplantation, malignancy, pregnancy, or unwillingness to participate.

Serum samples were collected, and viral load was estimated by in-house quantitative real-time polymerase
chain reaction (PCR) at the time of initiation of treatment and after 12 weeks, 6 months, and 1 year of
initiation of treatment to monitor SVR. Clinical assessments, including medical history, liver function tests,
abdominal ultrasonography, esophago-gastro-duodenoscopy, and FibroScan findings, were recorded from
patient case sheets. During follow-up, adherence was monitored through patient self-reports and medical
records, with missed dose inquiries and prescription refill reviews ensuring treatment compliance.

The statistical analysis was done using Epi Info 7 Statistical Analysis Software (Centers for Disease Control
and Prevention (CDC), Atlanta, GA, USA). The values were represented as number (%) and mean ± SD. A
paired t-test was used for all comparisons.

Results
The mean age and range of the total study population were 50.47 ± 12.15 and 22-88 years, respectively. The
age range for DCLD was 22-88 years, and the age range for CLD was 23-70 years.

The frequency of chronic hepatitis C was equally distributed between females and males, with a female-to-
male ratio of 1:1 (50:50) in the study population. Among patients with DCLD, the female-to-male ratio was
24:26, while, for patients with CLD, the ratio was 26:24.
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The mean viral load at therapy initiation was 2.6 × 106 ± 5.6 × 106 IU/mL for DCLD patients and 4.9 × 106 ±

1.2 × 107 IU/mL for CLD patients. Mean FibroScan values were 34.95 ± 15.95 kPa for the DCLD group and
22.05 ± 9.01 kPa for the CLD group. In the DCLD group, 82.0% of cases were in Class B, and 18.0% were in
Class C, with a mean score of 7.92 ± 1.34. All CLD patients were in Class A, with a mean score of 5.12 ± 0.32.
In the DCLD group, 66% of cases had small, and 34% of cases had large esophageal varices.

Table 1 shows that, in DCLD patients at the 12-week follow-up, three patients died, while the remaining 47
cases were negative for hepatitis C virus-ribonucleic acid (HCV-RNA). At the six-month follow-up, one
patient from the remaining 47 cases became positive for HCV-RNA, was excluded from further follow-up,
and was put on a different therapy. Two patients died during the one-year follow-up, and the remaining 44
remained HCV-RNA negative. All DCLD patients showed significant changes in their CTP scores from
baseline to follow-up. There were statistically significant improvements in all baseline parameters after 12
weeks, 6 months, and 1 year after initiation of treatment (Table 1).

Laboratory parameter Baseline (n = 50) 12 weeks (n = 47) 6 months (n = 47) 1 year (n = 44) p-value (vs. baseline)

HCV-RNA negative 0 47 46* 44 -

Hemoglobin (g/dL) 9.97 ± 1.6 10.7 ± 1.3 11.4 ± 1.11 12.27 ± 0.77 <0.001 (12w, 6m, 1y)

PT (seconds) 19.22 ± 4.06 12.04 ± 0.83 12.11 ± 0.47 12.36 ± 0.69 <0.001 (12w, 6m, 1y)

INR 1.46 ± 0.38 1.01 ± 0.04 1.00 ± 0.009 1.01 ± 0.01 <0.001 (12w, 6m, 1yr)

S. bilirubin (μmol/L) 1.19 ± 0.59 0.77 ± 0.24 0.63 ± 0.20 0.49 ± 0.10 <0.001 (12w, 6m, 1yr)

SGOT (U/L) 99.9 ± 63 50.45 ± 19.02 37.8 ± 3.3 37.55 ± 3.54 <0.001 (12w, 6m, 1yr)

SGPT (U/L) 70.08 ± 56 46.7 ± 18 37.2 ± 8.56 41.59 ± 22.1 <0.001 (12w, 6m, 1yr)

S. albumin (g/dL) 3.33 ± 0.63 4.16 ± 0.46 4.2 ± 0.49 4.09 ± 0.27 <0.001 (12w, 6m, 1yr)

S. ALP (U/L) 281 ± 125 192 ± 71 162.9 ± 55 155.38 ± 33.9 0.001 (12w, 6m, 1yr)

CTP score (%)

Class A (5-6) 0% 100% 100% 100% <0.001 (12w, 6m, 1yr)

Class B (7-9) 82% 0% 0% 0% <0.001 (12w, 6m, 1yr)

Class C (10-15) 18% 0% 0% 0% <0.001 (12w, 6m, 1yr)

TABLE 1: Changes in laboratory parameters during and after DAAs therapy in HCV infected
patient with decompensated liver cirrhosis disease
Statistical test: A paired t-test was used for all comparisons, and p-values indicate statistical significance compared to baseline.

*One patient who turned HCV-RNA positive was excluded from further follow-up.

PT, Prothrombin time; INR, International normalized ratio; SGOT, Serum glutamic oxaloacetic transaminase; SGPT, Serum glutamate pyruvate
transaminase; S. albumin, Serum albumin; S. bilirubin, Serum bilirubin; S. ALP, Serum alkaline phosphatase; CTP, Child-Turcotte-Pugh; DAAs, Direct-
acting antivirals; HCV-RNA, Hepatitis C virus ribonucleic acid

Table 2 shows that all CLD patients achieved SVR at 12 weeks of treatment and remained HCV-RNA free
throughout the follow-up period (one year). In the CLD group, no significant changes were observed in
baseline prothrombin time (PT), international normalized ratio (INR), serum bilirubin, and CTP scores. All
patients were in CTP Class A throughout the study period. Hemoglobin changes were not significant. Its
inclusion remains clinically relevant as an indicator of health, treatment tolerance, and anemia risk.
Significant changes were noted in serum glutamic oxaloacetic transaminase (SGOT), serum glutamate
pyruvate transaminase (SGPT), and serum alkaline phosphatase levels at 12 weeks and beyond, and in serum
albumin at six months and one-year follow-up (Table 2).
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Laboratory
parameter

Baseline (n =
50)

12 weeks (n =
50)

6 months (n =
50)

1 year (n =
50)

p-value (vs. baseline)

HCV-RNA negative 0 50 50 50 -

Hemoglobin (g/dL) 12.65 ± 1.67 12.09 ± 1.10 11.83 ± 1.01 12.19 ± 0.75 0.090 (12w); 0.392 (6m); 0.058 (1yr)

PT (seconds) 14.14 ± 1.12 12.4 ± 1.18 12.40 ± 1.19 12.0 ± 0.17 1.000 (12w, 6m, 1yr)

INR 1.105 ± 0.13 1.06 ± 0.6 1.13 ± 0.10 1.013 ± 0.017 1.000 (12w, 6m, 1yr)

S. bilirubin (μmol/L) 0.82 ± 0.39 0.71 ± 0.23 0.62 ± 0.20 0.50 ± 0.15 1.000 (12w, 6m, 1yr)

SGOT (U/L) 110 ± 59 34.4 ± 12.8 31.7 ± 7.6 29.88 ± 5.6 <0.001 (12w, 6m, 1yr)

SGPT (U/L) 114.09 ± 82 36.07 ± 14 33.84 ± 6.6 31.2 ± 5.51 <0.001 (12w, 6m, 1yr)

S. ALP (U/L) 300 ± 128 170 ± 42 169.4 ± 63.7 148.5 ± 37 <0.001 (12w, 6m, 1yr)

S. albumin (g/dL) 4.10 ± 0.44 4.6 ± 0.65 4.7 ± 0.51 5.39 ± 0.62
0.564 (12w); 0.034 (6m); <0.001
(1yr)

CTP class A A A A -

TABLE 2: Changes in laboratory parameters during and after DAAs therapy in HCV infected
patient with compensated liver cirrhosis disease
Statistical test: A paired t-test was used for all comparisons, and p-values indicate statistical significance compared to baseline.

PT, Prothrombin time; INR, International normalized ratio; SGOT, Serum glutamic oxaloacetic transaminase; SGPT, Serum glutamate pyruvate
transaminase; S. albumin, Serum albumin; S. bilirubin, Serum bilirubin; S. ALP, Serum alkaline phosphatase; CTP, Child-Turcotte-Pugh; DAAs, Direct-
acting antivirals; HCV-RNA, Hepatitis C virus ribonucleic acid

Discussion
This study demonstrates a 100% SVR rate at 12 weeks among DCLD patients treated with sofosbuvir and
velpatasvir without ribavirin. However, at the six-month follow-up, one patient tested positive for HCV-
RNA, which subsequently reverted to negative following retreatment. In patients with CLD, a consistent
100% SVR was achieved at 12 weeks, 6 months, and the 1-year follow-up, highlighting the efficacy of the
treatment regimen across different stages of liver disease.

The study suggests sofosbuvir and velpatasvir as a first-line treatment for HCV infection in DCLD patients
for 12/24 weeks without ribavirin, showing 100% effectiveness. Our results are supported by other studies
recommending sofosbuvir and velpatasvir without ribavirin for the treatment of HCV infection. For instance,
Zhang et al. reported that patients treated with sofosbuvir and velpatasvir without ribavirin for 12 weeks
achieved an SVR rate of 91.5%, comparable to SVR rates with sofosbuvir and velpatasvir plus ribavirin [10].
Similarly, Mangia et al. reported an SVR rate of 98.4% [11], while Kumar et al. demonstrated an SVR rate of
100% at 12 weeks, aligning with the findings of this study [2]. Conversely, some studies, like An et al. in
Korea, reported an 87% SVR after 12 weeks, lower than the present study's findings [12]. Krassenburg et al.
reported a 91% SVR at 12 weeks of treatment [13]. These varying SVR rates could be due to differences in
patient populations, treatment regimens, and treatment duration.

The present study demonstrates a significant reduction in the CTP score among patients with DCLD after 12
weeks of treatment, with the score decreasing from 7.92 ± 1.34 to 5.25 ± 0.44 (p < 0.001). This improvement
continued, with the CTP score further reducing to 5.06 ± 0.24 at six months (p < 0.001) and to 5.0 ± 0 at the
one-year follow-up (p < 0.001). Based on the CTP score, all patients initially classified as Class B or Class C
transitioned to Class A following treatment, indicating a marked improvement in liver function and disease
severity. The findings from our study align well with other studies conducted in the past in India and Egypt
[2,14,15].

DAA therapy in DCLD patients leads to improved liver function, demonstrated by a significant reduction in
cellular injury post-treatment of chronic HCV infection. Consistency across multiple studies strengthens the
validity of the findings and suggests that the observed improvement in CTP scores in patients with DCLD is
a robust outcome of the treatment [14,16,17].

Both the DCLD and CLD patients experienced statistically significant decreases in SGOT, SGPT, serum
alkaline phosphatase, and INR levels, along with increased serum albumin at 12 weeks, 24 weeks, and 6
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months post-therapy follow-up, indicating improvement in liver function tests. HCV-related cirrhosis
treated with DAAs is known to show improvement in liver function tests, as reported by other investigators
[15,18].

In the DCLD group, a 10% mortality rate was observed, with three deaths occurring within the first 12 weeks
of treatment initiation and two within one year. These deaths were primarily attributed to advanced liver
disease and complications such as hepatic decompensation and variceal bleeding, rather than treatment-
related adverse effects. Notably, no correlation was found between mortality and viral load, suggesting that
liver function, disease severity, and overall treatment response play a more significant role. Kumar et al.
reported 7% mortality in similar patients [2]. Despite achieving SVR, patients with pre-existing portal
hypertension still face risks of variceal progression, liver decompensation, and mortality [14,19].

One patient experienced viral relapse at the six-month follow-up. While the exact cause remains uncertain,
potential factors, such as NS5A resistance-associated variants (RAVs), may have contributed. Despite
initially achieving an undetectable viral load after treatment, the patient later had detectable HCV-RNA,
suggesting the possible presence of residual viral variants below the detection limit at the end of therapy.
These variants may have subsequently replicated, leading to relapse [20]. This highlights the need for
ongoing monitoring and follow-up care to promptly detect and manage potential relapses.

The positive outcomes suggest that successful treatment with DAAs not only clears the HCV, but also leads
to beneficial changes in liver health. Several studies have demonstrated improvements in the severity of
liver disease following SVR [5,10,13,15,21].

These findings highlight the importance of monitoring and managing potential complications during
treatment and addressing unrelated factors impacting patient outcomes.

Limitations
This study has several limitations, including a small sample size, short follow-up duration, and the absence
of randomization and blinding - all of which may reduce statistical power and impact generalizability. The
lack of HCV genotype data and RAV testing limits insights into treatment response variability. Additionally,
fibrosis regression and HCC risk post-SVR were not assessed, and potential biases in study design could
further affect the findings. Future research should focus on larger cohorts, extended follow-ups, and
improved study design to enhance validity and broader applicability.

Conclusions
DAA therapy is highly effective, with an excellent SVR rate of 100% in HCV-infected patients with DCLD and
CLD. Improvement in liver function was observed after treatment. These improvements were sustained,
emphasizing the long-term benefits of successful DAA therapy.
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