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Successful treatment of chronic hepatitis C virus infection
can now be achieved using direct-acting antiviral agents with-
out interferon. In this report, we present a patient who
achieved a sustained virologic response after 27 days of
treatment with sofosbuvir and ribavirin. It is imperative to
identify factors that allow for shorter treatment times in
some individuals.
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Approximately 170 million people worldwide have chronic hep-
atitis C virus (HCV) infection, which can progress to liver cir-
rhosis and hepatocellular carcinoma if left untreated [1].
Although treatment has typically required the use of interferon
(IFN)-α-containing regimens, clinical trials have demonstrated
efficacy and tolerability of an array of IFN-free, directly acting
antiviral (DAA) regimens [2, 3]. The minimal treatment dura-
tion using DAA drug combinations needed to achieve a sus-
tained virologic response (SVR) is unknown, but it is likely to
differ based on host, viral, and drug combination variables.
For example, treatment of genotype-3 chronic HCV infection
with sofosbuvir, an inhibitor of the HCV NS5B RNA polymer-
ase, and ribavirin in the FUSION trial revealed a marked in-
crease in the rate of SVR when treatment was extended from
12 to 16 weeks, and these results were noted in patients with

cirrhosis (12 weeks, 19%; 16 weeks, 61%) and without cirrhosis
(12 weeks, 37%; 16 weeks, 63%) [4].
It is also conceivable that the corollary is true. For treatment

regimens yielding SVR rates over 90%, some participants are
likely to receive more medication than is necessary to achieve
SVR. Shorter courses of therapy have obvious advantages in
terms of adherence, cost, and minimizing potentially toxicity.
In this study, we report a patient who achieved SVR after re-

ceiving only 27 days of therapy with sofosbuvir combined with
weight-based ribavirin, which is a much shorter duration than
the recommended 24 weeks of treatment.

CASE HISTORY

A 50-year-old white female tested positive for HCV infection in
1996 while in treatment for substance abuse. She was observed
to have active disease in 2006 with HCV genotype 1a and an
HCV viral load of 12 100 IU/mL. She had deferred treatment
over concern for medication side effects, and she had declined
a staging liver biopsy in the absence of a treatment plan. She
presented to the National Institutes of Health (NIH) in early
2012 for participation in a phase 2 clinical trial investigating so-
fosbuvir with weight-based or low-dose ribavirin for 24 weeks
to treat chronic HCV infection (NCT01441180) [5]. At screen-
ing, she endorsed anxiety about the potential staging liver biop-
sy, as well as the frequent blood draws required as part of the
study, but gave informed consent for the study.
She had a history of using intranasal cocaine, marijuana,

LSD (lysergic acid diethylamide), narcotics, and a year of intra-
venous drug use in 1992, but she had been free of substance use
since 1996. She also had a history of depression and was taking
citalopram under the guidance of a therapist she visited
routinely.
Her staging liver biopsy during screening for the trial re-

vealed a histologic activity index inflammation score of 11/18
and an ISHAK fibrosis score of 0/6 with no steatosis. Pretreat-
ment aspartate aminotransferase (AST) level was 52 U/L,
alanine aminotransferase (ALT) was 146 U/L, and her pretreat-
ment viral load was 833 000 IU/mL. She had a favorable
IFNL4 genotype as measured by the rs12979860 (CC) and
rs368234815 (TT/TT) nucleotide variants [6]. After signing
the NIH/National Institute of Allergy and Infectious Diseases
Institutional Review Board-approved informed consent, she
was randomized to the weight-based ribavirin arm, receiving
400 mg of ribavirin in the morning, 600 mg of ribavirin at
night, combined with 400 mg of daily sofosbuvir [5]. The trial
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was conducted in accordance with the ethical standards of the
Helsinki Declaration of the World Medical Association.
During inpatient admission for a viral-kinetic pharmacokinetic

substudy at initiation of the protocol, she reported a history of
anxiety associated with situational anticipation, which she expe-
rienced in the context of this elective hospital admission. As her
visits continued, anxiety at the time of phlebotomy persisted with
subsequent laboratory draws. She made verbal comments con-
necting the phlebotomy procedure to former unpleasant memo-
ries for her, and she was advised that she could discontinue the
study if her symptoms became a concern for her, but she reported
they were tolerable and continued on the study.
On day 28 of treatment, she called a member of the study

team and reported that she could no longer continue the

study due to her anxiety with frequent blood draws and needle
phobia. She presented the next day for an end of treatment visit,
having stopped the study medications the day before, but de-
clined a blood draw at that visit. Pill counts revealed that she
had taken 27 doses of sofosbuvir and had missed a half-day
of ribavirin (600 mg). She initially agreed to come for follow-
up visits to monitor her response to treatment, but she called
a week later to inform the study team she would not be return-
ing for any subsequent visits and was removed from the trial.
Serial viral load measurements revealed a precipitous drop on

therapy (Figure 1A), in conjunction with normalization of
serum markers of hepatic inflammation (AST/ALT; Figure 1B);
however, at the time of her last blood draw (day 21), virus was
still detectable in her serum.
Fifteen months later, she called the study team and reported

an undetectable HCV viral load measured by an outside physi-
cian with no interim use of HCV treatment medications. Six
weeks after this call, she returned to the NIH for a one-time
blood draw, which confirmed undetectable HCV.

DISCUSSION

This patient who was chronically infected with HCV achieved
SVR with 27 days of sofosbuvir and weight-based ribavirin.
Her course emphasizes that the duration of therapy needed
to achieve SVR for HCV infection may be much shorter in
some individuals than the courses used in published trials. It
is possible that the necessary duration to achieve SVR will de-
pend on the potency of the regimen used (drug factors) as well
as host factors, such as the degree of fibrosis and immune sta-
tus, and viral factors, such as genotype and the presence of
viral polymorphisms or resistance mutations. A short course
of sofosbuvir and ribavirin is clearly not effective for most
patients, because 17 of 54 patients who completed 24 weeks
of therapy with sofosbuvir and weight-based or low-dose
ribavirin in this trial experienced treatment relapse, and regi-
men adherence did not seem to be a factor [5]. These dis-
crepant responses to therapy support a strong imperative for
scientific exploration of differential treatment responses to
DAA therapy.
Previous models of HCV have suggested a minimum neces-

sary treatment duration as short as 7 weeks based on viral decay
modeling [7]. This case suggests that active contribution of the
host immune system to eradicate residual virus may allow for
shorter treatment duration in some patients. Although this pa-
tient had a favorable host IFNL4 genotype, she also had negative
predictors of favorable treatment outcome to traditional IFN-
based therapy, including elevated body mass index and high
baseline viral load [5, 8]. The ability to identify biomarkers dis-
tinguishing the outcome of this patient from the 17 patients
who relapsed would have important ramifications for allocation
of medication in resource-limited settings in the developing

Figure 1. Virologic and hepatic inflammatory responses to treatment
with sofosbuvir and ribavirin. (A) Viral load over the course of treatment.
Shown is the day patient stopped study medication (day 27) as well as fol-
low-up visits with undetectable viral load the following year. The dotted
line represents the lower limit of detection. (B) Aspartate aminotransfer-
ase/alanine aminotransferase (AST/ALT) decline on therapy. Dotted lines
represent the upper limit of normal for AST and ALT as indicated. HCV,
hepatitis C virus.
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world, as well as in the developed world where the cost of
newly available regimens is substantial. This case study empha-
sizes the potential role of host factors in aiding HCV clearance,
which is often not considered with the use of potent DAA
regimens.
This report also illustrates both the challenge and the oppor-

tunity of DAA-based therapies. Although the regimen was well
tolerated and this patient did not experience adverse events
clearly attributable to the medications, she experienced a flare
in prior symptoms of anxiety and depression associated with
blood draws conducted as part of the trial. Although the fre-
quency of visits and blood draws in this investigational study
was greater than would be needed in a real-world setting, reten-
tion in care and adherence will remain important challenges,
particularly in patients who may have ongoing issues related
to substance abuse or with mental health.
It is likely that in patients such as the one described here,

a contribution from the host could allow for shortened
treatment duration even in the context of a less potent antiviral
regimen. Hence, assessment of biological correlates in larger co-
horts of patients undergoing treatment is required to help guide
the possibility of individualized treatment. If these correlates
can be defined, HCV therapy with DAA regimens could be-
come more affordable and effective. Characterizing host factors
that facilitate faster clearance of HCV and allow shorter dura-
tion of treatment are critical for attempts to control the epidem-
ic globally.
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