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Background.  Current guidelines for the management of hepatitis C virus (HCV) infections provide varying recommendations 
for the optimal treatment of acute HCV infections. There are limited data from small cohort studies to provide guidance on the best 
approach to treatment of this important patient population.

Methods.  Sofosbuvir-Containing Regimens Without Interferon for Treatment of Acute HCV in HIV-1 Infected Individuals is 
an open-label, 2-cohort, Phase 1 clinical trial in which the second cohort assessed the safety and efficacy of 8 weeks of ledipasvir/
sofosbuvir for the treatment of acute HCV infections in participants with chronic human immunodeficiency virus (HIV)-1 infections. 
This final analysis of the second cohort had a planned accrual of 27 participants, based on non-inferiority criteria, compared to the 
study-defined, historical, sustained virologic response (SVR) of 60% with pegylated-interferon/ribavirin.

Results.  We enrolled 27 men (9 Hispanic; 11 White, non-Hispanic; 5 Black, non-Hispanic; 2 Asian or Pacific Islander; median 
age 46 years). Most (96%) had HCV genotype-1 infection and 59% had the favorable interleukin 28B CC genotype. The median 
baseline HCV RNA load was 6.17 log10 IU/mL (interquartile range 4.51 – 6.55). All participants (100%) achieved the primary out-
come of a sustained virologic response 12 weeks after the date of the last dose of study treatment (90% confidence interval 90–100%), 
achieving non-inferiority versus the 60% historic benchmark. No treatment discontinuations occurred.

Conclusions.  This multicenter clinical trial, investigating 8 weeks of ledipasvir/sofosbuvir for acute HCV infections in men with 
HIV infections, reports a 100% SVR. This study provides the rationale for larger studies of shortened courses of direct-acting anti-
viral therapies in persons with HIV infections, including those with high baseline HCV RNA loads.

Clinical Trials Registration.  NCT02128217.
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The World Health Organization recently estimated that 71 mil-
lion persons are living with hepatitis C virus (HCV) infections 
globally and 2.3 million are estimated to be living with both 
HCV and human immunodeficiency virus (HIV) infections [1]. 
With HCV elimination as a long-term goal, incident HCV in-
fection is identified as a threat. In 2015, 1.75 million new HCV 
infections were reported by the World Health Organization, 
an epidemic that is widespread [1–3]. Since the prevention of 

future infections is a mainstay of the elimination plan, the early 
identification and treatment of incident HCV infections also 
becomes critical. However, in the direct-acting antiviral (DAA) 
era, the best approach to the treatment of acute HCV infections 
remains unclear.

Currently, HCV guidelines provide different recommendations 
for the treatment of acute HCV infection. The European 
Association for the Study of Liver Disease recommends mul-
tiple 8-week DAA regimens, including ledipasvir/sofosbuvir for 
genotypes 1, 4, 5, and 6 [4]. The American Association for the 
Study of Liver Disease and Infectious Diseases Society of America 
Guidance Panel for the Management of HCV infection recom-
mend that an acute infection be treated the same as a chronic in-
fection, in which case, an 8-week regimen would only be possible 
with 2 DAA regimens and, in the case of ledipasvir/sofosbuvir, 
would require a baseline HCV RNA load <6 million IU/mL [5].
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Over the past 2 years, several pilot clinical trials of all oral 
DAA therapies have been reported in the setting of acute or 
early HCV infections [6–10]. These studies show significant 
variability in the study populations, definitions of acute versus 
early infections, presence or absence of symptoms attributable 
to HCV infections, frequency of the interleukin 28B (IL28B) 
favorable genotype, DAA therapy potency, and/or length of 
DAA therapy. Although small and variable, these studies have 
identified challenges in the treatment of acute infections, in-
cluding the potential impact of high baseline HCV RNA loads 
on treatment responses [7].

We performed an open-label, multicenter clinical trial to in-
vestigate the safety and efficacy of ledipasvir/sofosbuvir—a 
daily, fixed-dose combination tablet that combines an non-
structural (NS) 5A inhibitor with a NS5B nucleotide inhibitor—
for 8 weeks in HIV-1 co-infected individuals with acute genotype 
1 or 4 HCV infections or re-infections [11, 12]. The objective 
of this study was to test whether this short-course treatment (8 
weeks is approved only in treatment-naive patients without cir-
rhosis and with a baseline HCV RNA load <6 million IU/mL) was 
more effective than historical trials of short-course interferon and 
ribavirin in this patient group. In addition, we explored the safety 
of concomitant dosing of pharmacologically-boosted antiretro-
viral (ARV) regimens and tenofovir disoproxil fumarate (TDF), 
the combination of which were excluded in the registrational trial 
of this regimen in individuals with HIV infections.

METHODS

Study Design

A5327 is an open-label, 2-cohort clinical trial of the interferon-
free treatment of acute HCV infections in participants with 
chronic HIV-1 infection. We present here Cohort 2, which 
assessed the safety and efficacy of 8 weeks of daily ledipasvir 
(90 mg)/sofosbuvir (400 mg) for the treatment of acute HCV 
infections in participants with chronic HIV-1 infections. The 
sample size of 27 participants for Cohort 2 was chosen to pro-
vide 90% power to show that the underlying, true, sustained 
virologic response (SVR) 12 weeks after the date of the last 
dose of study treatment (SVR12) rate is greater than the study-
defined, historical SVR rate of 60% for pegylated-interferon/
ribavirin treatment, based on a 2-sided 90% confidence interval 
[13]. The results of the Cohort 1 portion of the study have been 
previously published [8].

Participant Population

Adults (aged ≥18  years) with a chronic HIV-1 infections and 
documented confirmation of an acute HCV infection or HCV 
re-infection within 6 months prior to entry were recruited from 
9 different acquired immunodeficiency syndrome (AIDS) clin-
ical research sites in the United States. Acute HCV infection 
was defined, per the European AIDS Treatment Network Acute 
Hepatitis C Infection Consensus Panel [14], as:

•	 The new (<24 weeks prior to study entry) elevation of alanine 
aminotransferase (ALT) to ≥5X the upper limit of normal OR 
>250 U/L in a participant with a documented, normal ALT 
in the preceding 12  months or to ≥10X the upper limit of 
normal OR >500 U/L in a participant with an abnormal or no 
measured ALT at baseline in the preceding 12 months and a 
detectable HCV RNA load, excluding those participants with 
any prior, positive anti-HCV; or 

•	 A detectable HCV RNA level in a participant with prior, neg-
ative anti-HCV antibodies or an undetectable HCV RNA 
load within the preceding 6 months.

Participants with re-infections were eligible if they had both (1) 
documentation of a treatment-induced or spontaneous clear-
ance of a prior infection, as evidenced by positive anti-HCV 
antibodies and 2 negative HCV RNA level results a minimum 
of 6 months apart, and (2) subsequently met the definition of 
acute infection. Enrollment was limited to those infected with 
HCV genotypes 1 or 4.

Participants were not required to be on ARVs, but those who 
were on ARVs were required to have evidence of HIV RNA 
suppression. Excluded ARVs were didanosine, stavudine, and 
ritonavir-boosted tipranavir. Pharmacologically-boosted ARV 
regimens were allowed, including ritonavir-boosted protease 
inhibitors and elvitegravir/cobicistat in combination with TDF. 
Other inclusion criteria included creatinine clearance (CrCl) 
≥60  mL/min, as calculated by the Cockcroft-Gault equation. 
Full eligibility criteria are provided in the study protocol, avail-
able in the Supplementary Material.

We obtained ethics committee approval at all participating 
centers, in accordance with the principles of the 2008 Declaration 
of Helsinki. All participants provided written informed consent 
before undergoing any protocol-specified procedures. An inde-
pendent study-monitoring committee reviewed the progress of 
the study. The study was registered with the Clinicaltrials.gov 
registry (NCT02128217).

Study Endpoints and Procedures

The primary efficacy endpoint was the rate of SVR, which was 
defined as an undetectable HCV RNA load (less than the lower 
limit of quantification, target not detected [<LLOQ TND]; Roche 
COBAS Taqman HCV Test 2.0; LLOQ 15 IU/mL) at SVR12. If a 
participant had no HCV RNA load measurement at week 12, the 
measurement was imputed as <LLOQ TND if the immediately-
preceding and immediately-succeeding measurements were both 
<LLOQ TND; otherwise, it was imputed as detectable. Imputation 
criteria were also applied at other virologic time points.

The primary safety endpoint was the occurrence, during 
treatment or within 28  days after treatment discontinua-
tion, of Grade ≥ 2 adverse events (AEs) as defined by the 
Division of AIDS, including both clinical AEs and labora-
tory, serious AEs, according to International Conference on 
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Harmonisation criteria, or treatment-limiting AEs [15]. Due to 
the potential for increased tenofovir exposure in participants 
on pharmacologically-boosted ARV regimens, renal toxicity 
thresholds included confirmation of any 1 of the following 
3 criteria [1]: an increase in baseline creatinine >0.4  mg/dL 
[2], CrCl <50  mL/min [3], or incident 2+ proteinuria [12]. 
Secondary endpoints included viral kinetics and treatment-
emergent resistance to NS5A or non-structural 5B nucleotide.

The study visits after screening occurred at baseline (entry); 
treatment weeks 1, 2, 4, and 8; and post-treatment weeks 2, 4, 
8, 12, and 24. HCV and HIV-1 RNA testing was done centrally 
at Quest Diagnostics. HIV-1 RNA loads were analyzed using 
Abbott RealTime HIV-1. Whole blood was obtained either at 
the screening or baseline visit for IL28B genotyping (Roche 
Taqman). The study drug was dispensed once, at the entry visit. 
Self-reported adherence was assessed by participant self-reports 
of missed doses during the 4 days prior to each visit.

Statistical Analysis

The primary efficacy objective was assessed by estimating the 
proportion of participants who started study treatment and 
achieved SVR12 in an intent-to-treat analysis. A 2-sided 90% 
confidence interval was calculated for the proportion using 
the Blyth-Still-Casella method for binomial outcomes. If this 
confidence interval was entirely above 60%, then there would 
be reasonable evidence that the underlying, true SVR12 rate 

was greater than 60% (ie, non-inferior to 60%). The Spearman 
correlation was used to assess the association of the time of 
the first undetectable HCV RNA load measurement with the 
baseline log10 HCV RNA load. The primary safety objective 
was addressed by estimating, in the same way as the primary 
efficacy endpoint, the proportion of participants who had 1 
of the defined AEs. Changes in serum creatinine and creat-
inine clearance were compared between selected HIV ARV 
treatment groups (TDF combined with either cobicistat or 
a ritonavir-boosted protease inhibitor versus other TDF-
containing regimens) at each measurement week using the 
Wilcoxon rank sum test. The area under the curve of change 
in these parameters was also calculated using the trapezoidal 
rule and compared between the same HIV ARV treatment 
groups as above.

RESULTS

Participants

There were 27 participants enrolled into Cohort 2 between 
August 2015 and September 2016 (Figure  1). There were 7 
participants who were initially screened and did not enroll; 
these included 3 participants who were re-screened and sub-
sequently enrolled. The other 4 screen failures included 2 
participants who had undetectable HCV RNA loads at the time 
of screening and 2 participants who failed to meet the HCV 

Figure 1.  Sofosbuvir-Containing Regimens Without Interferon for Treatment of Acute HCV in HIV-1 Infected Individuals cohort 2 flow diagram.
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acute infection entry criteria. All participants were male; the 
median age was 46 years (interquartile range 38–50 years); and 
9 (33%) were Hispanic; 5 (19%) were Black, non-Hispanic; and 
11 (41%) were White, non-Hispanic (Table  1). There were 5 
participants in Cohort 2 who met the protocol-defined criteria 
for HCV re-infection; the rest met the criteria for a first acute 
HCV infection. Most participants (89%) met the ALT eleva-
tion criteria for entry. The median time from the first labora-
tory evidence of an acute HCV infection until the study entry 
was 116  days (range 89–166  days). Most participants (96%) 
had HCV genotype 1 infections; 1 had a genotype 4 infection. 
The majority of participants (59%) had the favorable IL28B CC 
genotype. There was 1 participant who had an HCV RNA load 
<LLOQ TND at entry (the screening HCV RNA load was de-
tectable). There were 14 (52%) participants who had baseline 
HCV RNA loads ≥ 1 000 000 IU/mL, including 6 (22%) with a 
baseline HCV RNA load ≥ 6 000 000 IU/mL and 4 (15%) with 
baseline HCV RNA loads ≥ 10 000 000 IU/mL.

All participants were receiving ARVs prior to entry, with 
HIV-1 RNA loads <50 copies/mL; the median baseline CD4+ 
cell count was 561 cells/mm3 (interquartile range 441–698 
cells/mm3). There were 12 (44%) participants on ritonavir or 

cobicistat-boosted ARV regimens, 22 (81%) on a TDF-based 
regimen, and 1 on tenofovir alafenamide (Table 2). There were 9 
(33%) participants on a pharmacologically-boosted TDF-based 
regimen.

Efficacy

Among the 27 participants enrolled, all 27 (100%) achieved the 
primary outcome of SVR12 (90% confidence interval 90–100%; 
Table  3), thus achieving non-inferiority versus the historic 
benchmark of 60%. All participants completed the planned 
course of treatment; there were no premature treatment 
discontinuations. There were 2 participants (Supplementary 
Figure 1, IDs 650944 and 2705686) who had declines in HCV 
RNA loads from screening to entry that resulted in levels 
<LLOQ. There were also 2 participants (Supplementary 
Figure 1, IDs 428450 and 2705690) who achieved undetectable 
HCV RNA loads during treatment but had 1 detectable HCV 
RNA load each at a post-treatment week (weeks 4 and 8, re-
spectively; 74 and 161 IU/mL, respectively). However, subse-
quent measurements for both participants were <LLOQ TND, 
and both achieved SVR12 and SVR24. There were 26 (96%) 
participants that achieved SVR24, with 1 participant lost to fol-
low-up after achieving SVR12.

Figure 2 illustrates the time at which participants achieved 
an undetectable HCV RNA load, according to their baseline 
log10 HCV RNA load. The Spearman correlation for the asso-
ciation of the time of the first undetectable HCV RNA load 
and the baseline log10 HCV RNA load was 0.78 (P  <  .001), 
suggesting that the time to achieve an undetectable HCV RNA 
load was longer among the participants with higher baseline 
HCV RNA loads.

Table 1.  Characteristics of Patients at Baseline (Entry)

Ledipasvir/Sofosbuvir  
for 8 Weeks (N = 27)

Male sex, n (%) 27 (100)

Median age, y (IQR) 46 (38–50)

White, non-Hispanic, n (%) 11 (41)

Black, non-Hispanic, n (%) 5 (19)

Hispanic or Latino (regardless of race), n (%) 9 (33)

Asian or Pacific Islander, n (%) 2 (7)

Intravenous drug use, n (%)

  Current 1 (4%)

  Previous 4 (15%)

Reported history of STI, n (%) 11 (41)

IL28B CC favorable genotype, n (%) 16 (59)

HCV genotype, n (%)

  1a 23 (85)

  1b 3 (11)

  4 1 (4)

First HCV infection, n (%) 22 (81)

Median HCV RNA load, IU/mL (IQR) 1 490 000 (32 500-3 560 000)

Median HCV RNA load, log10 IU/mL (IQR) 6.17 (4.51–6.55)

HCV RNA load ≥ 6 million IU/mL, n (%) 6 (22)

Median time (days) from first laboratory evi-
dence of acute infection (IQR)

116 (98–156)

Median CD4, cells/µL (IQR) 561 (441–698)

HIV-1 RNA <50 copies/mL, n (%) 27 (100)

Median ALT, mg/dL (IQR) 133 (47–393)

Median AST, mg/dL (IQR) 83 (35–224)

Median total bilirubin, mg/dL (IQR) 0.60 (0.50–1.20)

Median creatinine, mg/dL (IQR) 0.96 (0.88–1.15)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; HCV, hepa-
titis C virus; HIV, human immunodeficiency virus; IL28B, interleukin 28B; IQR, interquartile 
range; STI, sexually-transmitted infection.

Table 2.  Antiretroviral Regimens

Ledipasvir/Sofosbuvir  
for 8 Weeks  (N = 27)

Receiving HIV treatment at screen, n (%) 27 (100)

Protease inhibitor, n (%) 7 (26)

  Darunavir/ritonavir 3 (11)

  Atazanavir/ritonavir 4 (15)

Non-nucleoside reverse  
transcriptase inhibitor, n (%)

9 (30)

  Efavirenz 3 (11)

  Rilpivirine 5 (18)

  Nevirapine 1 (4)

Integrase inhibitor, n (%) 14 (52)

  Raltegravir 3 (11)

  Dolutegravir 6 (22)

  Elvitegravir 5 (18)

Nucleoside reverse  
transcriptase inhibitor, n (%)

27 (100)

  Tenofovir/emtricitabinea 23 (85)

  Abacavir/lamivudine 4 (15)

Abbreviation: HIV, human immunodeficiency virus. 
aThere was 1 participant on tenofovir alafenamide and were 22 participants on tenofovir 
disoproxil fumarate.
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Safety

There were 9 participants (33%, 90% confidence interval 
20–50%) who had a Grade 2 or 3 AE, either while on treatment 
or up to 28 days after treatment discontinuation (Table 4). There 

was 1 serious AE (a skull fracture), which was reported as not 
related to the study drug by the site investigator. There were 
no Grade 4 AEs reported. Grade 2 or higher AE classifications 
included: 2 participants with new diagnoses; 4 participants 
with signs or symptoms; and 6 participants with laboratory 
abnormalities (Supplementary Table 1).

Renal toxicities were monitored for changes in serum creati-
nine, changes in creatinine clearance, and incident proteinuria. 
There were 2 participants who had increases in serum creati-
nine from baseline of more than 0.4 mg/dL. Both participants 
were on pharmacologically-boosted TDF-based regimens 
(atazanavir/ritonavir and elvitegravir/cobicistat). There was 1 
participant who experienced creatinine increases at weeks 4 and 
8 post-treatment and there was 1 participant who experienced 
an increase at week 2 on therapy and stabilized; no medication 
change was required in either case. Figure 3 displays the median 
change in serum creatinine values over time for participants 
taking pharmacologically-boosted TDF-containing ARV 
regimens (n = 9) compared to participants taking other TDF-
containing regimens (n  =  13). The area under the curve of 
changes in serum creatinine from baseline to the end of treat-
ment was not different between the 2 groups (P = .18). Figure 4 
displays the median change in CrCl for the same groups, also 
showing no difference in the area under the curve (P = .32).

Adherence

Self-reported adherence was assessed by a questionnaire at each 
on-treatment study visit. Self-reported adherence was excellent: 
only 1 participant reported a single missed dose of ledipasvir/

Table 3.  Virologic Response During and After Therapy

Response
Ledipasvir/Sofosbuvir for 8 

Weeks (N = 27)

HCV RNA load <LLOQ TND

  On therapy, n (%)

    Week 1 5 (19)

    Week 2 12 (44)

    Week 4 22 (82)

  End of therapy (week 8), n (%) 25 (92)a

  After end of therapy, n (%)

    Week 2 (SVR2) 27 (100)

    Week 4 (SVR4) 26 (96)b

    Week 8 (SVR8) 26 (96)b

    Week 12 (SVR12) 27 (100)

    Week 24 (SVR24) 26 (96)c

Virologic breakthrough during treatment 0

Relapse in patients with HCV RNA load <LLOQ 
TND at end of therapy

0

Each instance of SVR and a number indicates the SVR that number of weeks after the date 
of the last dose of study treatment.

Abbreviations: <LLOQ TND, less than lower limit of quantification target not detected; 
HCV, hepatitis C virus; SVR, sustained virologic response.
aThere were 2 subjects that missed the week 8 visit and did not meet imputation criteria.
bThere were 2 subjects that each had a detectable HCV RNA load (1 at week 4 after therapy 
and 1 at week 8 after therapy; 74 and 161 IU/mL, respectively). Both achieved undetectable 
HCV RNA loads at week 4 on therapy and both achieved SVR12.
cThere was 1 subject that was lost to follow-up after achieving SVR12.

Figure 2.  Time to achieve an undetectable HCV RNA load, according to baseline HCV viral load. The horizontal axis represents the study week and the vertical axis 
represents HCV RNA load log10 IU/mL. The crosses indicate the last time each participant had a detectable HCV RNA load; the open circles show the times of the first un-
detectable HCV RNA loads; the lines represent the range of possible times when a participant may have become undetectable. Abbreviations: <LLOQ TND, less than lower 
limit of quantification target not detected; HCV, hepatitis C virus.
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sofosbuvir through week 8; and at week 8, only 5 participants 
reported 1 or more missed doses in the 4 days preceding the 
study visit.

DISCUSSION

This multicenter, clinical trial reports that a short course of 
8 weeks of combination therapy with ledipasvir/sofosbuvir 
resulted in sustained virologic responses in all participants with 
HIV infections and acute HCV co-infections (predominantly 

genotype 1). This cohort was primarily asymptomatic and 
was identified due to elevations in liver transaminases. In ad-
dition, this 8-week course of ledipasvir/sofosbuvir was safe in 
participants with HIV infections receiving pharmacologically-
boosted TDF-based ARV regimens.

Short-course therapies have historically been highly effec-
tive in the treatment of acute HCV infections due to strong 
innate and adaptive immune responses, but these responses 
decrease over time [16–20]. Variations in outcomes among the 
published studies of ledipasvir/sofosbuvir in acute infections 
and this study might be due to the timing of treatment initia-
tion or to variations in the prevalence of the favorable IL28B 
CC genotype. Deterding et  al allowed for enrollment imme-
diately following the identification of an infection (mean time 
from diagnosis to start of therapy was 32.8 days), resulting in 
a largely-symptomatic cohort and a low median HCV RNA 
load (4.04 log10 IU/mL) at baseline [6]. Rockstroh et al used the 
same definition for acute infection as our study [7]. While the 
median time from diagnosis to treatment was not provided by 
Rockstroh et al, the median HCV RNA load reported at base-
line was 5.6 log10 IU/mL. This suggests that as the time since a 
first diagnosis increases, the baseline HCV RNA load increases, 
which may reflect the immune transition from an early to a 
more chronic infection profile. This is further supported by 
our finding that the baseline HCV RNA load was correlated 
(r  =  0.78) with the time to reach an undetectable HCV RNA 

Table  4.  Adverse Events (During Study Treatment, Through to 28 Days 
After End of Study Treatment) and Treatment Discontinuations

Event
Ledipasvir/Sofosbuvir  
for 8 Weeks (N = 27)

≧Grade 2 AEs, n (%) 9 (33)

Grade 4 AE, n (%)  0

Serious AE, n (%) 1

Treatment D/C due to AE, n (%) 0

Death, n (%) 0

Grade 3‒4 laboratory abnormality, n (%) 0

Grade 2 AEs consist of fatigue, nasal discharge, nasal congestion, vomiting, abdominal 
pain, or cough; Grade 3 AEs consist of traumatic skull fractures, varicella zoster, or oral 
pain due to dental work.

Grade 2 Lab AEs consist of elevated total bilirubin, elevated lipase, elevated potassium, 
elevated non-fasting glucose, elevated AST, ALT, or alkaline phosphatase; Grade 3 Lab AEs 
consist of elevated lipase, elevated total bilirubin, or elevated AST.

Abbreviations: AE,  adverse event; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; D/C, discontinuation.

Figure  3.  Serum creatinine change from baseline during study treatment and post-treatment follow-up periods among participants on TDF-containing antiretroviral 
regimens. The horizontal axis represents the study weeks and the vertical axis represents the changes in serum creatinine levels from baseline. The dark gray boxes repre-
sent the interquartile ranges for changes in serum creatinine for participants on pharmacologically-boosted TDF-containing antiretroviral regimens, and the light gray boxes 
represent the interquartile ranges for changes in serum creatinine for participants on all other TDF-containing antiretroviral regimens. The hashed vertical line represents the 
end of dosing and start of follow-up. Abbreviations: COBI, cobicistat; PI, protease inhibitor; TDF, tenofovir disoproxil fumarate.
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load; thus, higher HCV RNA loads had slower viral kinetics, 
potentially due to the loss of immune mediate viral clearance.

Thus, 6 weeks of therapy may be sufficient when patients are 
treated early in their acute infection and, in particular, when they 
have favorable baseline predictors, including a high IL28B CC 
frequency, elevated total bilirubin, and low HCV RNA load at 
baseline. However, if patients are identified later in their acute in-
fection course, as evidenced by a lack of symptoms and high HCV 
RNA load at baseline, 8 weeks appears to improve the treatment 
response. This is further supported by the recent report of suc-
cessful treatment of acute HCV infections with an 8-week course 
of elbasvir/grazoprevir [21]. This Phase 3b study enrolled 80 men 
who have sex with men, both with (91%) and without HIV and 
with acute HCV infections confirmed within 6  months of the 
estimated date of infection. The mean time between estimated 
infection and HCV treatment was 4.4  months. Only 1 patient 
experienced a relapse. Since the current American Association 
for the Study of Liver Disease and Infectious Diseases Society 
of America HCV Guidance recommends treating an acute in-
fection the same as a chronic infection, depending on the DAA 
therapy available to the patient, this may be a 12-week course of 
therapy. This study and others suggest that this increased length 
of therapy is unlikely to be necessary; a shorter course of therapy 
would decrease costs and drug exposure.

The 2 participants who achieved undetectable HCV RNA loads 
during treatment each had 1 detectable HCV RNA load value (at 

post-treatment weeks 4 and 8), but follow-up confirmation testing 
showed re-suppression of the RNA load and both achieved SVR12 
and SVR24. Several possible explanations for this include false-
positive results due to a high-sensitivity polymerase chain reac-
tion assay or a transient re-infection with the innate clearance of 
the new infection. This underscores the importance of follow-up 
testing in individuals with ongoing risks of HCV infections.

As expected, the ledipasvir/sofosbuvir regimen was well 
tolerated, with no treatment discontinuations and a single se-
rious AE during study treatment that was deemed not related. 
Of particular interest in this study was the potential for renal tox-
icity, due to the allowance of pharmacologically-boosted TDF-
containing ARV regimens. In this study, 9 participants were on 
pharmacologically-boosted TDF-containing ARV regimens and 
13 participants were on other TDF-containing ARV regimens. 
There was no difference in changes in creatinine or CrCl during 
the study period between these 2 groups. The 2 participants who 
met the renal toxicity threshold for increased creatinine were 
on pharmacologically-boosted TDF-containing ARV regimens. 
Neither required a change in their ARV regimen or discontinua-
tion of the DAA regimen; however, monitoring is recommended 
and consideration of switching the ARV regimen is reasonable, 
particularly in patients with risks of conditions such as diabetes 
and hypertension. Thus, 8 weeks of ledipasvir/sofosbuvir is safe in 
persons with HIV infections on pharmacologically-boosted TDF-
containing ARV regimens with a baseline CrCl >60 mL/min.

Figure 4.  Serum creatinine clearance change from baseline during study treatment and post-treatment follow-up periods among participants on TDF-containing antire-
troviral regimens. The horizontal axis represents the study weeks and the vertical axis represents changes in serum creatinine clearance from baseline. The dark gray boxes 
represent the interquartile ranges for changes in serum creatinine clearance for participants on pharmacologically-boosted TDF-containing antiretroviral regimens, and the 
light gray boxes represent the interquartile ranges for changes in serum creatinine clearance for participants on all other TDF-containing antiretroviral regimens. The hashed 
vertical line represents the end of dosing and start of follow-up. Abbreviations: COBI, cobicistat; PI, protease inhibitor; TDF, tenofovir disoproxil fumarate. 
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The primary limitations of this study are due to its relatively 
small study size, allowing us to power the study only to show 
non-inferiority of the primary outcome to the study-defined 
historical SVR rate, assuming a high underlying, true response 
rate, and we did not have the statistical power to assess the ab-
solute effectiveness of this 8-week regimen at high (eg, >6 log10 
IU/mL) viral loads. In addition, although the study allowed the 
enrollment of both men and women with HIV-1 infections, 
no women were enrolled, and only 5 subjects reported active 
(n  =  1) or previous intravenous drug use. Thus, whether the 
results of this study apply more broadly to people who are not 
HIV-infected men is unclear.

In conclusion, treatment with 8 weeks of ledipasvir/sofosbuvir 
in subjects with HIV infections and HCV infections, predom-
inantly acute genotype 1 infections, was well tolerated and 
highly efficacious, achieving non-inferiority compared to his-
torical responses to interferon and ribavirin during acute HCV 
infections. Larger studies are needed, therefore, to better define 
the characteristics of HIV-infected patients with acute HCV 
infections who would require a longer (eg, 8-week) course and 
of those who can be treated with a shorter (eg, 6-week) course 
of ledipasvir/sofosbuvir, with the goal of curing all. These data 
add to the growing body of literature that supports an 8-week 
recommendation for the treatment of acute HCV infections.
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