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Abstract

Context: Patients with hepatitis C virus (HCV) genotype 3 are regarded as a difficult-to-cure population in an era of direct-acting
antiviral treatment.
Objectives: This meta-analysis aimed to evaluate sustained virologic response rates resulting from a fixed-dose combination of
sofosbuvir (SOF) and velpatasvir (VEL), also known as Epclusa® (Gilead, Forster City, CA) in patients with HCV genotype 3.
Methods: In this study, we searched PubMed/MEDLINE, Embase, and the Cochrane Library for relevant studies from inception un-
til May 3rd, 2019. The primary outcome measure used was the rate of the sustained virological response at week-12 (SVR12) post-
treatment. The heterogeneity of results was evaluated, and influence analyses were performed using the R software. In addition,
publication bias was assessed using the funnel and Egger tests.
Results: Eleven trials (n = 2246 patients) were included in this meta-analysis. The pooled SVR12 rate in patients with HCV-genotype
3 (GT3) was 94.6% with a random effect model by inverse method (95% Cl 92.5% - 96.1%, I2 = 53%, P = 0.02). A subpopulation analysis
indicated that the pooled SVR12 rates were 96.3% in GT3 patients with compensated cirrhosis and 94.0% in GT3 patients with prior
anti-HCV treatment. Moreover, influence analysis suggested that the most significant source of heterogeneities resulted from one
trial, which enrolled most patients with HCV subtype 3b.
Conclusions: Our meta-analysis showed a high SVR12 rate of SOF/VEL in GT3 patients regardless of compensated cirrhosis the status
and/or a history of previous interferon-based treatments. These results highlight the need for more trials investigating the effec-
tiveness of the SOF/VEL regimen in patients with HCV subtype 3b.
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1. Context

Hepatitis C virus (HCV) is one of the most severe threats
to global health outcomes, affecting approximately 71 mil-
lion patients worldwide in 2015 (1). HCV, if left untreated,
patients living with the condition may progress to end-
stage liver diseases, such as cirrhosis and hepatocellular
carcinoma. Importantly, genotype diversity directly affects
the clinical course of infected patients. For instance, HCV-
genotype 3 (GT3) is associated with a relatively aggressive
clinical course of liver disease, with a high risk of fibrosis
progression, severe steatosis, and/or hepatocellular carci-
noma (2, 3). There are seven genotypes and 34 subtypes of
HCV identified to date (4, 5), the most prevalent genotypes
(GT) in the world are GT1 and GT3, with GT3 accounting for
17.9% of HCV infected patients.

In recent years, remarkable progress has been made in

identifying treatment options for HCV, particularly given
the development of direct-acting antivirals (DAA) treat-
ments. The World Health Organization (WHO) has set a
goal for HCV to be eliminated by 2030. However, HCV-GT3
appeared to be more difficult to cure HCV, compared to
the other HCV genotypes in the earlier era of DAA, which
required a longer duration of treatment and the addition
of ribavirin (6). Thus, GT3 acts as a barrier to curb this
pandemic disease worldwide. The sofosbuvir/velpatasvir
(SOF/VEL) combination, is the first regimen to be approved
for the treatment of pan-genotype HCV infection. Sofosbu-
vir (SOF; Sovaldi®, Gilead, Forster City, CA) is a nonstruc-
tural protein 5B (NS5B) inhibitor, and velpatasvir (VEL;
Gilead) is a nonstructural protein 5A (NS5A) inhibitor. This
combination is given as a single tablet regimen, known as
Epclusa® (Gilead), which acts as a pan-genotypic inhibitor
with potent in vitro activity against the HCV-GT3. Com-

Copyright © 2020, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://hepatmon.com
http://dx.doi.org/10.5812/hepatmon.98798
https://crossmark.crossref.org/dialog/?doi=10.5812/hepatmon.98798&domain=pdf
https://orcid.org/0000-0002-7772-2525


Ran X et al.

pared to earlier standard regimens for HCV, the effective-
ness of this single-tablet increases for HCV-GT3 patients.
(e.g., 24 weeks of SOF plus ribavirin resulted in a sustained
virological response (SVR) rate of 81% in the ASTRAL-3 clin-
ical trial and 12 weeks of sofosbuvir plus daclatasvir re-
sulted in an SVR (i.e., SVR12) rate of 89% in the ALLY-3 clinical
trial) (7). The regimen of SOF/VEL has other advantages, one
being the fact that it is an oral, once-daily interferon-free
treatment, well-tolerable, and of short duration. SOF/VEL
is now the standard of care (SoC) regimen for patients with
HCV-GT3 recommended by both the European Association
for the Study of the Liver (EASL) (8) and the American Asso-
ciation for the study of liver diseases (AASLD) (9).

However, patients with HCV-GT3 infection, particularly
those with high risk of lower SVR (e.g., presenting cirrho-
sis of the liver, with a previous history of anti-HCV treat-
ment, and/or with a baseline resistance-associated variant
substitutions [RAVs]), have emerged as a difficult-to-cure
population (10). Notably, the current recommendations
for SOF/VEL treatment for the HCV-GT3 subgroup of pa-
tients are inconsistent. For instance, treatment-naïve pa-
tients with HCV-GT3 and compensated cirrhosis were rec-
ommended a daily fixed-dose combination of SOF/VEL last-
ing 12 weeks by AASLD (9), but not by EASL (8). Thus, our
analysis aimed to systematically examine the current data,
in order to assess the effectiveness of SOF/VEL in HCV-GT3
infected patients.

2. Objectives

Here, we evaluated the SVR rates obtained from the
fixed-dose combination of SOF/VEL in HCV-GT3 patients
and provided evidence for clinical guidelines.

3. Data Sources

3.1. Search Strategy

Using the preferred reporting items for systematic re-
view and meta-analysis (PRISMA) guidelines, we designed
a comprehensive search strategy to identify relevant pub-
lished studies (11). For this, we searched PubMed/MEDLINE,
Embase, and the Cochrane Library for studies from incep-
tion until May 3rd, 2019. There were no restrictions on
language or publication date. In PubMed, we combined
free text words and medical subject headings (MESH) de-
scribing the study population and the intervention. The
search strategy in PubMed is listed in Box 1. This same
strategy for our search was adapted for the Cochrane Li-
brary, as well as for EMBASE searches. Grey kinds of litera-
ture were manually searched for annual conferences of the
EASL, AASLD, the Asian Pacific Association for the Study of
the Liver (APASL), and WHO, which were restricted to one

year, from April 2018 to May 2019. Finally, we checked the
reference lists of relevant articles manually for potential el-
igible studies that could contribute to our research.

4. Study Selection

Bibliographic data and abstracts of all records found
were downloaded into MedRef V5. Duplicated citations
were excluded after software screening. The title and ab-
stract of every record were screened independently by two
reviewers (LW and R). After obtaining the full text of the
manuscript identified in the initial screen, the same re-
viewers assessed the eligibility independently by review-
ing the full text. Discrepancies between reviewers were
dealt buy reaching a consensus. Studies consisting of a
mixture of genotypes, which did not report HCV-GT3 spe-
cific data were excluded. In addition, we identified overlap-
ping reports by matching study names, trail numbers, au-
thors, among other factors, then chose reports with com-
plete data and analyses. Other including and excluding cri-
teria are given in detail in Table 1. Of note, if the sample size
of the study was less than 30, we also excluded it from our
analysis (12-14).

5. Data Extraction

Data to be extracted included the name of the first au-
thor, year of publication, study design, country, number of
patients, age, sex, HCV RNA levels, drug dosage, duration
of treatment in each group, HCV genotype, demographic
characteristics, HIV co-infection, the presence of cirrhosis,
previous treatments, baseline NS5A resistance-associated
variants, overall SVR rates, and SVR sub-analysis. One re-
viewer (LW) extracted data into Microsoft Excel tables that
were checked by the other reviewer (RX).

5.1. Assessment of the Bias Risk of Included Studies

Here, we used the Critical Appraisal Skills programme
(CASP) to assess the included literature for quality assess-
ment (15). The CASP checklist was based on 12 aspects ob-
tained from 14 questions, as follows: (1) Did the study ad-
dress a clearly focused issue?; (2) was the cohort recruited
acceptably?; (3) was the exposure accurately measured to
minimize bias?; (4) was the outcome accurately measured
to minimize bias?; (5A) have the authors identified all the
important confounding factors?; (5B) have the authors
taken into account the confounding factors in the design
and/or analysis?; (6A) was the follow up of subjects com-
plete enough?; (6B) was the follow up of subjects long
enough?; (7) what were the results of this study?; (8) how
precise were the results?; (9) do you believe the results?;
(10) can the results be applied to the local population?; (11)
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Box 1. The Details of the Search Strategy in Pubmed

Pubmed Search Keywords Query

“sofosbuvir” and “velpatasvir” and“hepatitis C” and “HCV” AND “Genotype
3” and “GT 3”

(((“genotype”[MeSH Terms] OR “genotype”[All Fields]) AND 3[All Fields]) OR “gt
3”[All Fields]) AND (((((((“hepatitis c”[MeSH Terms] OR “hepacivirus”[MeSH Terms])
OR (“hepatitis c”[MeSH Terms] OR “hepatitis c”[All Fields] OR “hepacivirus”[MeSH
Terms] OR “hepacivirus”[All Fields])) OR “hepacivirus”[MeSH Terms]) OR
(“hepacivirus”[MeSH Terms] OR “hepacivirus”[All Fields])) OR HCV[All Fields]) AND
(“velpatasvir”[Supplementary Concept] OR (“velpatasvir”[Supplementary
Concept] OR “velpatasvir”[All Fields]))) AND ((“sofosbuvir”[MeSH Terms] OR
“sofosbuvir”[All Fields]) OR “sofosbuvir”[MeSH Terms]))

Table 1. Specification of Population, Intervention, Outcome, and Type of Study

Inclusion Criteria Exclusion Criteria

Population

Adult patients(definition by studies) chronically with HCV GT3 Patients with acute HCV infection

The numbers of samples are more than 30.
In vitro study

Non-GT3 infection or lack of GT3-specific stratification

Intervention
A fixed-dose combination tablet containing sofosbuvir (400
mg/d) and velpatasvir (100 mg/d) for 12 weeks

A regimen consisting of ribavirin or Voxilaprevir

Treatment duration is not 12 weeks

Outcome SVR12a or mITTb or PPc If the primary outcomes were not mentioned

Type of study RCT or cohort or real-world study

Pharmacokinetics studies

Cost-effectiveness studies

Case-control reports

Reviews, editorial

Studies without full-text

aHCV RNA level is below the lower limit of quantification at 12 weeks after the end of treatment.
bModified intention-to-treat.
cPer-protocol analysis.

do the results of this study fit with the other available evi-
dence?; (12) what are the implications of this study for clin-
ical practice?

In addition, every question had three options, which
were, yes, no, or unclear. Discrepancies regarding the CASP
checklist were resolved by consultation with an additional
reviewer (XHY) (16).

5.2. Statistical Analysis and Bias Risk of Individual Studies

This meta-analysis was carried out using the R software
version 3.6.0. To make sure the rate estimate was consistent
with the normal distribution, we performed a normality
text and selected the best transformation to adapt it, then
synthesized the rate with a 95% confidence interval (CI).
Heterogeneities between trials were assessed using the Q
test (17). If I2 was greater or equal to (≥) 50% and the P
value was less than (<) 0.05, the data was defined as a sta-
tistically significant degree of heterogeneity. The data were
then pooled by using a random-effects model and sensitiv-
ity analyses were performed. Finally, the publication bias
was assessed using the funnel plot and Egger tests. A P
value of < 0.05 was considered statistically significant.

6. Results

After our initial search, 623 records were identified,
of which 37 citations were excluded for duplication, 535
records were eliminated for irrelevancy, and 29 conference
abstracts were excluded for lack of full-text. Other details
of this procedure are shown in a flow diagram of study
identification presented in Figure 1. Finally, 11 studies, re-
ported in 10 publications met the inclusion and exclusion
criteria and were included in our analysis (10, 18-26).

6.1. Characteristics of Studies and Patients

In total, 11 studies were assessed in this meta-analysis,
including five randomized controlled trials (RCTs), one
real-world cohort, one single-center cohort, and four
multi-center cohorts. Ten out of the 11 studies selected were
funded by Gilead Sciences, which manufactures the combi-
nation of SOF/VEL, with one real-world cohort (21). In total,
a patient population of 2246 was investigated in the stud-
ies. The characteristics of the studies and patients enrolled
are listed in Table 2. The range of clinical sites included Eu-
rope, North America, Asia, and Australia. Nine out of eleven
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Records identified through 
database searching 

(n = 603) 

Additional records identified 
through grey sources 

(n = 20) 

Records after duplicates removed 
(n = 586) 

Records screened 
(n = 586) 

Full-text articles assessed 
for eligibility 

(n = 22) 

Studies included in 
qualitative synthesis

(n = 11) 

Studies included in 
quantitative synthesis 

(meta-anatysis)
(n = 11) 

Full-text articles excluded, 

(n = 12) 

•6 articles consisting 

overlapped studies. 

• 2 articles without sufficient 

samples

 

•4 articles without available 

data 

Irrelevant records excluded 

(n = 564) 

Id
en

ti
fi

ca
ti

o
n

Sc
re

en
in

g
Ei

g
ib

il
it

y
In

d
u

d
ed

Figure 1. PRISMA flow diagram

(9/11) trials recruited patients presenting compensated cir-
rhosis and the GT3 (10, 18-22, 24-26). In addition, two
studies included a small number of patients with Child-
Pugh B cirrhosis (21, 22); 10 studies recruited patients with
GT3, who had previous anti-HCV treatment, with most of
the patients having a history of previous treatments with
interferon-based regimens (10, 18-22, 24-26). Notably, seven
trials included patients with GT3 and baseline NS5A RAVs
(10, 18-20, 24, 26), although the proportions of these sub-
groups varied and are listed in detail in Table 3.

Importantly, most of the included studies were of high-
quality, however, three studies did not identify all critical
confounding factors due to the lack of data on NS5A RAVs
at baseline (21-23). The results obtained from the last ques-
tion were unclear for observational studies, given that one
observational cohort hardly provided sufficiently strong
evidence to recommend clinical practice changes. In ad-

dition, one trial conducted in Asia had an obvious limita-
tion (26), the subpopulation with cirrhosis and HCV sub-
type 3b were over-represented, based on the enrolment de-
sign, because of this, the data could not be applied to the
local population. It was also unclear whether the results of
this trial could fit with the other available evidence. Results
obtained from the CASP checklist for included studies are
listed in Table 3.

6.2. Outcomes

6.2.1. Primary Outcomes

Sustained virological responses (SVRs): The dominant
outcome measure used was the rate of the SVR12 post-
treatment. However, if the data on modified intention-to-
treat (mITT) and per-protocol analysis were available, the
data on mITT was used first. Importantly, all the SVR12 rates
of the included studies were calculated by mITT.
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Table 2. Baseline Characteristics of Studies and Patients

Study Location Study Design Number of Patients Compensated
Cirrhosis, %

Previous HCV
Treatment, %

Baseline NS5A RAVs,
%

Foster (18) Countriesa RCT 277 28.9 25.6 15.5

Esteban (10) Spain RCT 101 100 26.7 18.8

Pianko (20) Countriesb RCT 53 49.1 100 0

Jacobson (A) (19) Countriesc RCT 89 0 NA NA

Jacobson (B) (19) Countriesc RCT 109 100 29.4 17.4

Belperio (21) USA Real-world cohort 1153 NA NA NA

Mangia (22) Italy Multi-center cohort 205 100 26.8 NA

Sood (23) India Multi-center cohort 90 NA NA NA

Buggisch (24) German Single-center cohort 51 NA NA NA

Isakov (25) Russia, Sweden Multi-center cohort 34 32.4 NA NA

Wei (26) Asian countriesd Multi-center cohort 84 NA NA 54.8

aUSA, Canada, France, Germany, Italy, The United Kingdom, Australia, and New Zealand.
bUSA, Australia, and New Zealand.
cUSA, Canada, France, Germany, The United Kingdom, Australia, and New Zealand.
dChina, Thailand, Vietnam, Singapore, and Malaysia.

Table 3. The CASP Checklist for Included Studies

Study 1 2 3 4 5a 5b 6a 6b 7 8 9 10 11 12

Foster (18) Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Esteban (10) Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Pianko (20) Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Jacobson (A)
(19)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Jacobson (B)
(19)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Belperio (21) Y Y Y Y N N Y Y Y Y Y Y Y Unclear

Mangia (22) Y Y Y Y N N Y Y Y Y Y Y Y Unclear

Sood (23) Y Y Y Y N N Y Y Y Y Y Y Y Unclear

Buggisch (24) Y Y Y Y Y Y Y Y Y Y Y Y Y Unclear

Isakov (25) Y Y Y Y Y Y Y Y Y Y Y Y Y Unclear

Wei (26) Y Y Y Y Y Y Y Y Y Y Y N Unclear Unclear

Abbreviations: N, no; Y, yes.

A test of normality indicated that the best transforma-
tion was logit, which was consistent with a normal distri-
bution. After logit transformation, the pooled SVR12 rates
in patients with HCV-GT3 was 94.6% with a random effect
model by inverse method (95% Cl, 92.5% - 96.1%, I2 = 53%, P =
0.02). The details of these analyses are shown in Figure 2.

Subsequently, we performed a subpopulation analysis.
The pooled SVR12 rate in patients with compensated cir-
rhosis and HCV-GT3 was found to be 96.3% (95% Cl, 93.0%
- 96.3%, I2 = 43%, P = 0.12). Similarly, for patients with HCV-
GT3, who had obtained prior anti-HCV treatment, the SVR12
rate was achieved in 94.0% of patients (95% Cl, 90.7% - 97.3%,
I2 = 0%, P = 0.66). For the HCV-GT3 subpopulation and base-
line NS5A RAVs, the SVR12 rate was found to be 88.1% (95%
Cl, 78.0% - 99.6%, I2 = 74%, P < 0.01) as seen in Figure 3.

6.3. Sensitivity Analysis and Publication Bias

There were significant heterogeneities between the 11
studies (I2 = 53%, P = 0.02), which were most significant in
the data presented in Figure 2. Therefore, we performed
an influential analysis, the detailed the results in Table 4.
Here, the data indicated that the SVR12 rate was increased
to 95.2% and I2 was reduced to 0% after omitting one study
by Wei et al. (26), indicating that this study was the biggest
source of heterogeneities in our meta-analysis.

Furthermore, we used the funnel plot and Egger test to
test the publication bias. The details of the funnel plot are
shown in Figure 4. The P value of the Egger test for funnel
plots asymmetry was not found to be statistically signifi-
cant (t = 0.10398, df = 9, P value = 0.9195).
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Figure 2. Forest plots showing the results of pooled SVR12 in patients with GT3

Table 4. The results of sensitivity analysis

Proportion 95% CI tau2 I2

Omitting Foster (18) 0.945 [0.920; 0.962] 0.193 0.569

Omitting Esteban (10) 0.949 [0.928; 0.964] 0.143 0.513

Omitting Pianko (20) 0.946 [0.924; 0.962] 0.167 0.574

Omitting Jacobson (A) (19) 0.944 [0.922; 0.960] 0.158 0.560

Omitting Jacobson (B) (19) 0.944 [0.921; 0.960] 0.162 0.562

Omitting Belperio (21) 0.945 [0.919; 0.963] 0.221 0.530

Omitting Mangia (22) 0.941 [0.919; 0.958] 0.125 0.493

Omitting Sood (23) 0.947 [0.925; 0.963] 0.171 0.568

Omitting Buggisch (24) 0.945 [0.923; 0.961] 0.162 0.570

Omitting Isakov (25) 0.945 [0.923; 0.961] 0.157 0.567

Omitting Wei (26) 0.952 [0.942; 0.960] 0.000 0.000

Pooled estimate 0.946 [0.925; 0.961] 0.146 0.527

7. Conclusions

It has been reported that the HCV-GT3 is a highly com-
mon infection worldwide, which accounts for 22.0% of
HCV patients. Interestingly, the world distribution of HCV-
GT3 is unequal, with the highest prevalence found in South
Asia, 79.0% in Pakistan and 54.4% in India (27). These data
indicate that a substantial number of patients are affected
by HCV-GT3, and the majority of them live in low-income
countries. HCV-GT3 is commonly transmitted among peo-
ple who inject recreational drugs and share needles, which
are a curial reservoir for the infection (28). These epidemi-
ological characteristics make HCV-GT3 harder to treat and

control.

Our meta-analysis demonstrates the high effectiveness
of the SOF/VEL regimen in patients with HCV-GT3 and sup-
ports the current guidelines put forth by EASL and AASLD,
both of which recommend the combination of SOF/VEL as
the SoC for treatment-naïve patients with HCV-GT3. Com-
pared to previous treatment options, this single-tablet reg-
imen (STR) significantly improves the SVR12 rate of HCV-
GT3 patients. Furthermore, an oral pan-genotypic treat-
ment of short duration and with good tolerability could re-
move the need for upfront genotype testing, thus reducing
monitoring costs, improving therapeutic adherence and
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Figure 3. Forest plots showing the results of pooled SVR12 in the subpopulation of patients with GT3
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allowing more patients to become eligible for treatment. It
may also facilitate the elimination of HCV infection in low-
resource regions, in which GT3 has been shown to have a
high prevalence.

Notably, only one study (26) in our meta-analysis en-
rolled the majority of patients with subtype 3b. However,
the remaining studies rarely consisted of these patients.
Our sensitivity analysis suggests that the study (26) con-
ducted in Asia significantly reduced the pooled SVR12 rate.
In this study, the SVR12 rate was found to be 85.7% (72 out
of 84) in patients with HCV-GT3, and 76.2% (32 out of 42)
in patients with subtype 3b. In addition, 50% (7 out of 14)
of cirrhotic patients with subtype 3b achieved SVR12, ver-
sus 89.3% (25 out of 28) non-cirrhotic patients with sub-
type 3b. Furthermore, the study reported that all patients
with subtype 3b had a baseline NS5A RAVs, and most had
both Ala30Lys and Leu31Met substitutions, consistent with
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in vitro studies (7), which suggests that the HCV subtype
3b is inherently resistant to current NS5A inhibitors. There-
fore, patients with the HCV subtype 3b, presenting cirrho-
sis of the liver may have suboptimal responses to SOF/VEL
treatments. Nonetheless, this should be further confirmed
by future studies aiming at characterizing these genotypes
and their responses to current treatments in detail. Fortu-
nately, patients with HCV genotype 3b and cirrhosis were
over-represented in the aforementioned study because of
enrolment targets that enriched for these patients (5%),
compared with the estimated prevalence of these patients
in China (about 0.7%) (29) and these results cannot be di-
rectly applied to the general population. Again, more tri-
als should be performed to assess the effectiveness of the
SOF/VEL regimen in those countries. In our opinion, the
global distribution and prevalence of HCV-genotype 3b
have not been defined. However, it has been reported in
recent articles that the estimated prevalence rates of HCV
subtype 3b in Pakistan and in China are 8.20% and 7.06%,
respectively, whereas the frequencies of GT3 cases are sig-
nificantly higher in South Asia and China (30, 31). These
results support the notion that upfront genotype testing
may be unnecessary before treating HCV-GT3 patients with
the SOF/VEL regimen, although the HCV subtype 3b may be
suboptimal to it. We believe that testing the subtype of
HCV is necessary for HCV-GT3 patients, who live in those ar-
eas where the prevalence rates of HC-GT3b are higher. It is
recommended by the current Chinese medical guidelines
that if the estimated prevalence rate of HCV subtype 3b is
below 5%, an upfront genotype testing is unnecessary be-
fore treating HCV-GT3 patients with SOF/VEL. Otherwise, it
appears necessary to perform further testing (32).

The SVR12 rates obtained by the HCV subgroups tested
can be seen in Figure 3. In patients presenting compen-
sated cirrhosis and GT3, the use of SOF/VEL yielded an SVR12
rate above 95% (96.3%). Specifically, our meta-analysis
supports the guidelines recommended by the AASLD and
shows that the addition of ribavirin to this regimen is un-
necessary. A ribavirin-free regimen, which can avoid the
adverse events (AEs) associated with ribavirin treatment
and testing, greatly simplifies treatment and promotes the
quality of life (QoL) of the patient. The same effectiveness
of the SOF/VEL regimen was observed in HCV-GT3 patients
with prior HCV treatment, with a SVR12 rate of 94.0%. Our
meta-analysis supports the strategy to prescribe SOF/VEL
without ribavirin for HCV-GT3 patients regardless of the
compensated cirrhosis status and/or previous history of
interferon-based regimens. Moreover, HCV-GT3 patients
with a NS5A RAVs baseline presented a SVR12 rate of 88.1%,
however this result should be interpreted with caution,
given that there were insufficient samples, significant het-
erogeneities between the studies, and a lack of adequate
data to assess the crucial risk of Y93H substitution. Another

study showed that the addition of ribavirin to this regi-
men leads to slight increase in SVR12 rates in patients with
HCV-GT3 and cirrhosis (10). Considering WHO’s simplified
strategy for eliminating HCV, the SOF/VEL regimen plus rib-
avirin is a suboptimal treatment choice for these patients.
Indeed, the SOF/VEL regimen is being successfully used for
the elimination of HCV infection in Iceland (33).

As a meta-analysis for single group proportion, one of
the limitations of our study is the absence of a control
group, however the SVR12 rates found were high enough
that a control group may appear to be less valuable. An-
other limitation of our study was a potential risk of pub-
lication bias for 10 out of the 11 studies, which were funded
by Gilead Sciences, a major developer in this space. Al-
though the funnel plot and Egger test did not support it,
these results will need validation from more independent
clinical trials, as well as real-world studies. The last lim-
itation of our study was that our analysis did not assess
critical risks affecting the effectiveness of the SOF/VEL reg-
imen, which are the Y93H substitutions, co-infection with
HIV, and intravenous drug use. These topics will need more
investigations in order to be evaluated.

Compared to current pan-genotypic combination reg-
imens, such as glecaprevir/pibrentasvir (Mavyret, Abbvie),
and SOF/VEL/voxilaprevir (Vosevi, Gilead), the SOF/VEL regi-
men has multiple advantages, which are fewer contraindi-
cations, drug-drug interactions, and AEs. These poten-
tial benefits may improve patient adherence and reduce
the cost of management, in turn, facilitating regimen effi-
ciency. In particular, WHO has recommended intervention
strategies for reaching HCV elimination targets by 2030,
such as 90% of patients will be diagnosed, 80% will re-
ceive treatment, and 90% will be cured. Therefore, the
single-tablet regimen consisting of SOF/VEL may be the
better choice to include in these intervention strategies,
given its efficacy, highly efficiency, well-tolerance, readi-
ness of use (e.g., once daily for a uniform duration), inde-
pendence of compensated cirrhosis status, as well as his-
tory of interferon-based regimen usage. Importantly, if a
proportion of patients fail to respond to the SOF/VEL regi-
men or relapse, they could be successfully re-treated with
SOF/VEL, in combination with voxilaprevir (34).

In summary, our meta-analysis show a high SVR12 rate
for the single table regimen consisting of SOF/VEL in HCV-
GT3 and recommends SOF/VEL without ribavirin for HCV-
GT3 patients regardless of their compensated cirrhosis sta-
tus and/or prior history of interferon-based regimen treat-
ments. Meanwhile, other studies have shown that the HCV
subtype 3b may be suboptimal for SOF/VEL treatment. Par-
ticularly, our results highlight the need for more clinical
trials investigating the effectiveness of the SOF/VEL regi-
men versus other treatment options in patients with HCV
subtype 3b, which is a less common subtype than HCV-GT3.
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