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Summary 

Hepatitis C Virus (HCV) infection is usually treated with direct acting antivirals (DAAs) for 12 
weeks. In treatment naive patients with genotype (GT) 1 infection without cirrhosis and baseline 
viral load <6 million, 8 weeks of Ledipasvir/Sofosbuvir (LDV/SOF) is an option. Eight weeks with 
Glecaprevir/Pibrentasvir (GLE/PIB) is an option for patients with GT 1 through 6 without cirrhosis. 
Our objective was to evaluate achievement of Sustained Virologic Response (SVR) after 8 weeks of 
LDV/SOF or GLE/PIB in our HCV-infected veterans. Patients with HCV infection that received GLE/
PIB or LDV/SOF for a planned 8 weeks of therapy in the past four years were reviewed (January 
2015-September 2018). Treatment outcomes were evaluated through medical record review. 

Two hundred sixty-fi ve veterans were initiated on 8 weeks of therapy with either GLE/PIB or 
LDV/SOF. Of these, 231 (87%) were initiated on 8 weeks of LDV/SOF and 34 (13%) were initiated 
on 8 weeks of GLE/PIB. The majority of patients had GT 1 (93%) infection. One hundred and ninety-
fi ve veterans who completed 8 weeks of LDV/SOF and 30 veterans on GLE/PIB had follow-up viral 
loads. The overall SVR was 95%. Treatment with GLE/PIB resulted in a higher SVR rate (100%) 
compared to LDV/SOF (95%). Elderly patients had similar SVR rates. Treatment with 8 weeks of 
DAA is effective in our veteran population and showed an SVR rate similar to literature reports. 
The SVR for patients treated with 8 weeks LDV/SOF was slightly lower than the SVR for GLE/PIB; 
however, the GLE/PIB population was smaller. 
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Introduction
Hepatitis C Virus (HCV) infection is a disease characterized 

by liver inϐlammation which over time can progress to liver 
cirrhosis and other serious complications such as liver 
cancer [1]. HCV exhibits high genetic diversity, characterized 
by various genotypes and subgroups. HCV Genotype (GT) 1 is 
the most prevalent worldwide, however over half of all HCV 
infections are comprised of other genotypes [2], which poses 
a challenge for vaccine develop and treatment. An estimated 
3.5 million people in the United States have chronic hepatitis 
C, with 10%-20% developing cirrhosis over a period of 20-30 
years [1]. 

Treatment is recommended for all patients with chronic 
HCV infection, except in those with short (<12 months) life 

expectancies secondary to non-hepatic conditions. The goal 
of therapy is to achieve a Sustained Virologic Response (SVR) 
deϐined as an absence of detectable virus 12 weeks after 
completion of therapy. HCV treatments have progressed 
rapidly from poorly tolerated, moderately successful 
interferon-based treatments to highly effective, tolerable, 
ϐixed-dose, and completely oral treatments [3]. Direct Acting 
Antivirals (DAAs) are the treatment of choice with once 
daily regimens usually taken for three months (12 weeks) 
[4]. These regimens have an SVR rate above 90% regardless 
of genotype, however cost remains high and some patient 
populations remain difϐicult to treat [1,3].

The combination of ledipasvir and sofosbuvir (LDV/SOF) 
was the ϐirst commercially available once-daily combination 
tablet for HCV GT1 infections to receive label approval by the 
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U.S. Food and Drug Administration (FDA) in 2014. Studies 
showed that noncirrhotic treatment-naïve patients with 
HCV GT1 infection, LDV/SOF for 8 weeks was non-inferior 
to 12 weeks of treatment with or without ribavirin [4]. This 
8-week regimen is recommended in the AASLD guidelines for 
HCV GT1 treatment in non-black, HIV-negative, noncirrhotic, 
treatment-naive patients with an RNA count below 6 million 
IU/mL [4,5]. Glecaprevir/pibrentasvir (GLE/PIB) is a newer 
DAA approved in August 2017 for 12 weeks treatment of all 
HCV genotypes (1, 2, 3, 4, 5, or 6) with all stages of ϐibrosis. It 
is also label-approved for 8 weeks of therapy in noncirrhotic, 
treatment-naive patients for all genotypes regardless of 
baseline viral load [4]. 

Shorter treatment durations decrease costs and have 
potential for better adherence; therefore, these regimens 
are preferred when indicated. HCV genotype, disease 
progression, and special patient populations can all inϐluence 
the determination of optimal duration of therapy. A recent 
study of 8 weeks of therapy with LDV/SOF found that SVR12 
was achieved in 97% of treatment-naïve HCV GT1 patients 
overall, but the SVR12 rates were lower (93%) in patients with 
stage 3 ϐibrosis and in African Americans (83%), warranting 
some consideration in these speciϐic patient populations [5]. 
Of note, there is also emerging evidence of SVR rates ≥ 95% 
with the use of 8 weeks of LDV/SOF therapy in GT4 in non-
cirrhotic treatment-naïve patients; however, this is an off-
label use [6,7]. 

Several studies have examined the efϐicacy of 8 weeks 
of therapy with GLE/PIB in a variety of patient populations. 
Noncirrhotic patients with HCV genotype 1, 2, 3, 4, 5, or 6 
infection achieved SVR12 rates of at least 95% with 8 weeks 
of GLE/PIB with SVR12 rates nearly 99% in GT1 infected 
patients. These rates of SVR12 were similar in subgroup 
analyses of patients with treatment experience or patients 
co-infected with HIV across genotypes 1-6 [3]. 

We have been treating patients with HCV infection for 
many years through a nurse practitioner-based clinic. This 
retrospective review will evaluate the outcomes of 8 weeks 
of DAA therapy in the veteran population at this facility.

Objective
To evaluate the achievement of sustained virologic 

response (SVR) for 8 weeks of therapy with either Ledipasvir/
Sofosbuvir (LDV/SOF) or Glecaprevir/Pibrentasvir (GLE/
PIB) in our HCV-infected veteran population.

Methods 
A retrospective chart review of treatment naïve patients 

with hepatitis C infection who received glecaprevir/
pibrentasvir or ledipasvir/sofosbuvir for a planned 8 weeks 
of therapy in the past four years (January 2015-September 
2018) was conducted. Data collected included: age, race, sex, 
HCV genotype, platelet count, possible presence of cirrhosis 

(deϐined by FIB-4 score), relevant co-infections (HIV and 
hepatitis B), and presence of kidney impairment (CrCl < 
30mL/min as calculated by Cockcroft-Gault equation). 
Treatment outcomes were retrospectively evaluated for 
each patient through medical record review at baseline visit, 
2 weeks of therapy, 4 weeks of therapy, 8 weeks of therapy 
(ϐinal HCV viral load) and at least 12 weeks post-therapy for 
SVR attainment (non-detectable HCV viral load ≥ 12 weeks 
after the end of treatment). Treatment failure was deϐined as 
a detectable viral load at least 12 weeks after treatment. 

Age, platelet count, and liver enzymes (AST/ALT) were 
used to assess the presence of ϐibrosis. The FIB-4 score is a 
non-invasive method to predict the presence of ϐibrosis (FIB-
4 score > 3.25). Sub-group analyses of patients with higher 
FIB-4 score and of patients age 65 years of age or above were 
completed. 

The project was approved by the Scientiϐic Advisory 
Committee of our institution as part of the facility’s ongoing 
performance improvement efforts. The project was not 
considered research and did not require informed consent. 
Authors followed privacy laws and data were deidentiϐied 
after initial validation. Data were analyzed using descriptive 
statistics in Microsoft Excel. 

Results and Discussion
From January 2015-September 2018, a total of 265 

treatment naïve veterans were initiated on 8 weeks of 
therapy with either GLE/PIB or LDV/SOF. Of these, 231 
veterans (87%) were initiated on 8 weeks of LDV/SOF and 
34 veterans (13%) were initiated on 8 weeks of GLE/PIB. 
Of the veterans on LDV/SOF, 31 (13%) were switched to 12 
weeks of treatment, and of the veterans on GLE/PIB, three 
(9%) were switched to 12 weeks of treatment, most often 
due to baseline viral load > 6 million IU/mL (for LDV/SOF), 
or detectable viral loads at treatment week 4 (Figure 1). The 
practice of increasing treatment duration is off-labeled and 
not recommended by treatment guidelines except when 
baseline viral load is over 6 million with LDV/SOF [4]. The 
included population was largely Caucasian men (97%) with 
a mean age of 62 years. Most patients had FIB4 scores below 
3.25 (89%), very few had HIV co-infection (2%), none had 

Figure 1: Flow chart for inclusion criteria. LDV/SOF = ledipasvir/sofobuvir; 
GLE/PIB = glecaprevir/pibrentasvir.
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Hepatitis-B co-infection, and none had substantial kidney 
impairment (CrCl < 30 mL/min). The majority of HCV 
genotypes treated were genotype 1a (73%) or 1b (20%) 
(Table 1).

Of the veterans that completed 8 weeks of therapy, the 
overall SVR rate was 95%. Treatment with GLE/PIB had a 
higher SVR rate as compared to LDV/SOF (100% vs. 95% 
respectively). However, the smaller sample size of patients 
who completed 8 weeks of GLE/PIB (n = 27) vs LDV/SOF (n 
= 195) may affect the comparability of these SVR rates (Table 
2). Of the veterans that completed 12 weeks, (n = 34), we had 
SVR results for 33 of them, the SVR was also 100% for GLE/
PIB (3 of 3) and 97% for LDV/SOV (29 of 30). 

In a sub-group analysis of patients with FIB-4 scores > 
3.25 (median score 4.31, range score 3.28-9.21), we found 
that patients overall had 100% SVR attainment. However, 
these patients were more likely to be extended to 12-week 
treatment durations than our overall population (Table 3), 
and in another sub-group analysis of elderly patients deϐined 
as 65 years of age or older, we found similar overall SVR rates 
for 8 weeks of therapy as compared to those less than 65 
years of age (94% vs. 96% respectively) (Table 4).

Overall, our analysis shows that SVR rates with 8 weeks 
of DAA treatment in our veteran population are similar to 
those reported in previous literature. SVR rate with 8 weeks 
of therapy with LDV/SOF was approximately 95% which is 

comparable to that reported in the ION-3 trial that garnered 
the approval for the 8 weeks regimen. In the ION-3 trial, 
included 647 treatment naïve non-cirrhotic subjects and 
resulted in 94% SVR rate overall after 8 weeks of LDV/SOF 
treatment and 97% SVR rate for those with a baseline HCV 
RNA < 6 million IU/mL [8]. In regard to treatment SVR rates 
with GLE/PIB, our rates were also similar to those reported in 
previous literature. Noncirrhotic patients with HCV genotype 
1, 2, 3, 4, 5, or 6 infection achieved SVR12 rates of at least 
95% with 8 weeks of GLE/PIB with SVR12 rates nearly 99% 
in genotype 1 infected patients [3]. 

Although approximately 13% of our patients were 
extended to 12 weeks of DAA treatment, the reason for 
extension was most often because of elevated baseline 
viral load or a detectable viral load at 4 weeks of treatment. 
Especially for LDV/SOF, as mentioned previously, it is 
established that SVR rates are not as high in patients with 
elevated baseline viral loads, and therefore, extending the 
treatment duration follows guideline recommendations [4].

Another sub-population of concern for efϐicacy of 8 weeks 
DAA treatment options is patients with cirrhosis. Treatment 
with 8 weeks of LDV/SOF had lower SVR12 rates (93%) in 
patients with high FIB4 scores. And for GLE/PIB, literature 
shows a similar trend with decreased SVR rates in patients 
with cirrhosis [9]. In the EXPEDITION trial the SVR12 rate 
was 100% (n = 136/136; 95% CI, 97.3%–100%) in patients 
without cirrhosis treated for 8 weeks and 93% (n = 14/15; 
95% CI, 70.2%–98.8%) in patients with compensated 
cirrhosis treated for 12 weeks [10]. This led to the guidelines 
recommending 8 weeks of therapy only in patients without 
cirrhosis [4]. However, another study showed comparable 

Table 1: Baseline Characteristics.
Characteristic n (%)   Characteristic n (%)

Sex   Genotype
Male 256 (97%) 1 1 (0%)

Female 9 (3%) 1a 193 (73%)
Age 1b 53 (20%)

Mean age (range) 61.6 (27-76) 1a/1b 2 (1%)
< 65 160 (60%) 2a 1 (0%)
≥ 65 105 (40%) 2b 12 (5%)

Race 2a/2c 1 (0%)
White/Caucasian 166 (63%) 3 1 (0%)

Black 65 (25%) 4 1 (0%)
Hispanic/Latino 8 (3%) Cirrhosis

Other 26 (10%)   FIB-4 > 3.25 28 (11%)
HIV Co-infection   FIB-4 ≤ 3.25 237 (89%)

Yes 4 (2%)    
No 261 (98%)        

HIV: Human Immunodefi ciency Virus; Hep-B: Hepatitis B; FIB-4: Fibrosis-4 score.

Table 2: 8 Week Treatment (LDV/SOF or GLE/PIB) SVR (n = 231).
Treatment Count SVR Percent*

Overall SVR Rate 212/222 95%
LDV/SOF 185 95%

Failed SVR LDV/SOF 10 5%
GLE/PIB 27 100%

Failed SVR GLE/PIB 0 0%
SVR Not Available (n/a) 9 --

*excluding SVR values n/a    
GLE/PIB: Glecaprevir/Pibrentasvir; LDV/SOF: Ledipasvir/Sofosbuvir; SVR: Sustained 
Virologic Response

Table 3: SVR rate for patients with FIB-4 > 3.25.
Treatment Count SVR Percent*

FIB-4 > 3.25, 8 weeks tx 20 --
FIB-4 > 3.25, 12 weeks tx 8 --

SVR for FIB-4 > 3.25, Overall 27 100%
SVR for FIB-4 > 3.25, 8 weeks tx 19 100%

 SVR for FIB-4 > 3.25, 12 weeks tx 8 100%
 SVR Not Available (n/a) 1 --

*excluding SVR values n/a    
FIB-4: Fibrosis-4 score; SVR: Sustained Virologic Response

Table 4: SVR for patients ≥ 65 years of age versus 65 years receiving 8 weeks.
Elderly Count SVR Percent*

≥ 65 years old, Overall SVR 83 94%
 GLE/PIB 13/13 100%
 LDV/SOF 60/65 92%

 SVR not available (n/a)  5  ----
< 65 years old, Overall SVR 139 96%

 GLE/PIB 14/14 100%
 LDV/SOF 114/119 96%

 SVR not available (n/a)  4 ----
*excluding SVR values n/a    

GLE/PIB: Glecaprevir/Pibrentasvir; LDV/SOF: Ledipasvir/Sofosbuvir; SVR: Sustained 
Virologic Response
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SVR rates on 8-16 weeks of GLE/PIB treatment for patient 
with and without cirrhosis based on liver biopsy, transient 
elastography, or screening results (96.4% vs 97.5%) [11].

Interestingly, in our sub-group analysis, patients with 
FIB-4 score > 3.25 (positive predictive value of 65% for 
advanced ϐibrosis with a speciϐicity of 97%) [12], did not have 
a diminished SVR response in either LDV/SOF or GLE/PIB 
group. All patients had 100% SVR rate. However, a limitation 
in drawing comparison of our results with those reported in 
previous literature is that we only used the FIB-4 score to 
predict cirrhosis and some patients received the longer 12-
week regimen. Conϐirmation of diagnosis of cirrhosis for 
patients with FIB-4 scores > 3.25 was not evaluated in this 
population; therefore, generalizability of these ϐindings is 
limited. 

A useful ϐinding of this project is the added evidence for 
8 weeks DAA treatment efϐicacy in an elderly population 
which has not been reported elsewhere. Forty percent of 
our patients with SVR results were elderly (age ≥ 65 years) 
and we noted similar SVR attainment as compared to the 
younger population. A recent analysis of previous large trials 
with GLE/PIB reviewed efϐicacy speciϐically in elderly. The 
authors found that SVR rates with GLE/PIB were similar for 
patients aged ≥65 years and patients aged <65 years (SVR12 
rates of 97.9% and 97.3% respectively). The rates were not 
signiϐicantly different between the two age groups [13]. Of 
note, only 29% of the patients aged ≥65 years were on 8 
weeks of DAA treatment as compared to 37% of patients aged 
<65 years. SVR rates were not reported based on treatment 
duration. 

A main limitation of our report is that it was a single center 
retrospective analysis which will limit the generalizability of 
our ϐindings. We also excluded patients without ϐinal viral 
loads (4%) to calculate SVR rates, which may have affected 
the results although it is expected to result in a negligible 
change in overall SVR rate. 

Conclusion
Treatment for 8 weeks of DAA therapy in the veteran 

population at this facility showed an overall SVR rate of 
95% which is similar to those reported in the literature. 
However, the small population size on GLE/PIB may affect 
the generalizability of our results to other populations.
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