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Treatment of acute hepatitis C genotypes 1 and 4 with
8 weeks of grazoprevir plus elbasvir (DAHHS2): an open-label,
multicentre, single-arm, phase 3b trial

Anne Boerekamps, Anja De Weggheleire, Guido E van den Berk, Fanny N Lauw, Mark A A Claassen, Dirk Posthouwer, Wouter F Bierman,
Sebastiaan | Hullegie, Stephanie Popping, David A C M van de Vijver, Anthonius S M Dofferhoff, Gert jan Kootstra, Eliane M Leyten,
Jan den Hollander, Marjo E van Kasteren, Robert Soetekouw, Heidi S M Ammerlaan, Janke Schinkel, Eric Florence, Joop E Arends, Bart ] A Rijnders

Summary

Background Direct-acting antivirals effectively treat chronic hepatitis C virus (HCV) infection but there is a paucity of
data on their efficacy for acute HCV, when immediate treatment could prevent onward transmission. We assessed the
efficacy of grazoprevir plus elbasvir treatment in acute HCV infection and investigated whether treatment can be
shortened during the acute phase of HCV infection.

Methods The Dutch Acute HCV in HIV study number 2 (DAHHS?2) study was a single-arm, open-label, multicentre,
phase 3Db trial. Adult patients (=18 years) with acute HCV genotype 1 or 4 infection (duration of infection 26 weeks or
less, according to presumed day of infection) were recruited at 15 HIV outpatient clinics in the Netherlands and
Belgium. All patients were treated with 8 weeks of grazoprevir 100 mg plus elbasvir 50 mg administered as one oral
fixed drug combination tablet once daily. The primary efficacy endpoint was sustained virological response at 12 weeks
after the end of treatment (SVR12; HCV RNA <15 IU/mL) in all patients who started treatment. Reinfection with a
different HCV virus was not considered treatment failure in the primary analysis. This trial is registered with
ClinicalTrials.gov, number NCT02600325.

Findings Between Feb 15, 2016, and March 2, 2018, we assessed 146 patients with a recently acquired HCV infection
for eligibility, of whom 86 were enrolled and 80 initiated therapy, all within 6 months after infection. All patients who
initiated treatment completed treatment and no patients were lost to follow-up. 79 (99%, 95% CI 93-100) of 80 patients
achieved SVR12. All 14 patients who were infected with a virus carrying a clinically significant polymorphism in
NSS5A were cured. If reinfections were considered treatment failures, 75 (94%, 86-98) of 80 patients achieved SVR12.
Two serious adverse events not considered related to the treatment were reported (traumatic rectal bleeding and low
back surgery). The most common adverse event was a new sexually transmitted infection (19 [24%] of 80 patients).
The most common reported possibly drug-related adverse events were fatigue (11 [14%] patients), headache (seven [9%]
patients), insomnia (seven [9%] patients), mood changes (five [6%)] patients), dyspepsia (five [6%)] patients),
concentration impairment (four [5%] patients), and dizziness (4 [5%)] patients), all of which were regarded as mild by
the treating physician. No adverse events led to study drug discontinuation.

Interpretation 8 weeks of grazoprevir plus elbasvir was highly effective for the treatment of acute HCV genotype 1 or
4 infection. The ability to treat acute HCV immediately after diagnosis might help physicians to reach the WHO goal
of HCV elimination by 2030.

Funding Merck Sharp and Dohme and Health-Holland.

Copyright © 2019 Elsevier Lid. All rights reserved.

Introduction of acute HCV infections and reinfections.** Although

In 2016, WHO released a global health sector strategy on
viral hepatitis." A goal of this strategy was combating
hepatitis C virus (HCV) and working towards its elim-
ination as a public health threat, with the aim of a
90% reduction in new HCV infections (incidence) and a
65% reduction in HCV-related deaths (mortality) by
2030." With the emergence of direct-acting antivirals
(DAAs), this goal could be more achievable in well de-
fined populations with a high prevalence of HCV, such
as HIV-positive men who have sex with men (MSM).
However, HIV-positive MSM also have a high incidence
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HIV-positive MSM represent an intermediate prevalence
and incidence group (1-0-1-5 cases per 100 patient-years
of follow-up) compared with people who inject drugs,
a subgroup of MSM have extremely risky behaviour
and therefore a much higher incidence of HCV. Because
of the treatment-as-prevention effect of DAAs, re-
cent modelling and observational studies suggest that
systematic and nationwide treatment of chronic HCV in
HIV-infected MSM could lead to a substantial decrease
in HCV prevalence and the incidence of new HCV
infections.>®
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Research in context

Evidence before this study

To identify clinical trials of direct-acting antivirals (DAAs) for
acute hepatitis C virus (HCV), we searched PubMed for clinical
trials with the search terms “hepatitis C” and “acute” published
since Jan 1, 2008, as well as ClinicalTrials.gov, the EU Clinical
Trials Register, and conference abstracts of all major hepatology
and HIV conferences. We considered studies publised in English
only. We excluded clinical trials with interferon-based regimens.
The earliest clinical trials with 6 or 12 weeks of sofosbuvir and
ribavirin for acute HCV genotype 1 showed only moderate
results with proportions of patients cured between 32% and
59%. More recently, trials with 6-8 weeks of combination DAA
therapy for acute HCV showed proportions of patients cured
between 77% and 100%. However, given the low number of
patients in each of the studies (20-30 patients) and the fact
that almost all patients were infected with genotype 1 only,

no definitive conclusions could be drawn.

Added value of this study
To our knowledge the DAHHS2 study is the first to include a
sufficient number of patients (n=80) to show that a short

However, additional interventions are also needed if
HCV elimination is to be achieved.” While large and
conclusive studies on the efficacy of DAA for treatment
of acute HCV are lacking, treatment during the acute
phase of infection is often not possible because of
registration or reimbursement restrictions. Therefore,
treatment of acute HCV has to be postponed until the
chronic phase. This delayed treatment approach is
unsatisfactory from an individual patient and public
health perspective, since overall health-care costs are
likely to increase because of ongoing HCV transmissions
caused by this treatment delay. Indeed, modelling studies
have shown a cost benefit for treatment initiated in the
acute phase of infection in patients with a risk of
transmitting HCV to others.” If HCV could be effectively
treated in the acute phase of infection among high-risk
patients such as HIV-positive MSM, this could aid
microelimination of HCV from this subgroup and
contribute to global elimination of HCV according to the
WHO elimination goals."”

8 weeks of grazoprevir plus elbasvir treatment was
shown to be very effective for patients with chronic HCV
genotype 1b and a METAVIR score of FO-F2, with
79 (98%) of 81 patients achieving a sustained virologi-
cal response 12 weeks after treatment (SVR12) in the
STREAGER trial.” A similar study is ongoing for patients
infected with HCV genotype 4.” However, 8 weeks of
grazoprevir plus elbasvir led to less favourable results for
patients with chronic HCV genotype 1la infection in a
phase 2 study (SVR12 80%, 95% CI 61-92).*

Interferon treatment of HCV was most effective when
administered during the first 6-12 months after infect-
ion, even when the treatment duration was shortened

8 week regimen of grazoprevir plus elbasvir is an effective
therapy for acute HCV of both genotypes 1 and 4 (ie, the first
study with sufficient statistical power). 99% of patients were
cured, which is similar to the success observed when longer
(12 week) treatment is given to patients with chronic HCV
infection of the same genotypes. When reinfection was classed
as treatment failure, the cure rate was 94%.

Implications of all the available evidence

In specific populations at risk of HCV transmission to others
(eg, transmission to sex partners in men having sex with men
or to needle sharing partners in people who inject drugs)
being able to start curative HCV therapy immediately after
diagnosis of an acute HCV infection will not only prevent
transmission to others but will also lead to direct (shorter
treatment duration) and indirect (prevention of new
infections) cost savings. Our study shows that treatment of
HCV infection with grazoprevir plus elbasvir is effective in the
acute phase of infection, and this treatment strategy should
be considered in populations with a high risk of onward

HCV transmission.

substantially.”” The small number of studies” that have
examined the efficacy of interferon-free DAA therapy
during the acute phase of an HCV infection included few
patients (n=20-30), most of whom had genotype 1
infection. Observed proportions of patients being cured
varied between 77% and 100%, but the studies were too
small to draw any definitive conclusions.®

In the Dutch Acute HCV in HIV study number 2
(DAHHS?2), we aimed to evaluate the efficacy and safety
of grazoprevir plus elbasvir for 8 weeks in people with
acute HCV genotype 1 or 4 infection.

Methods

Study design and participants

DAHHS2 was a single-arm, open-label, multicentre
phase 3D trial. Adult patients (=18 years), irrespective of
HIV status, with acute HCV genotype 1 or 4 infection
were recruited at 15 hospitals with an HIV outpatient
clinic (and treated in nine of these centres) in the
Netherlands and Belgium. Any patient with acute HCV
could enrol in the study. All HIV treatment centres in the
Netherlands and in the Dutch speaking part of Belgium
were informed about the trial and invited to refer patients
to one of the study sites. The largest HIV treatment
centre in each major Dutch city participated as a study
site (appendix). Furthermore, the staff of all other Dutch
HIV centres were informed about the study and received
newsletters with contact information to facilitate referral
to one of the study sites. Information about the study was
posted on several websites. In Belgium, the HIV centre
with the highest reported incidence of acute HCV was
the study site (Institute of Tropical Medicine Antwerp,
Antwerp, Netherlands), but all HIV centres could refer
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patients to Antwerp. Patients were eligible for inclusion
if they had an acute HCV genotype 1 or 4 infection for a
duration of 26 weeks or less according to the presumed
day of HCV infection. Acute HCV infection was defined
as positive anti-HCV IgG or positive HCV RNA in the
presence of a documented negative HCV antibody or
HCV RNA test in the previous 12 months. If there was no
documented negative test in the preceding 12 months
patients were also eligible, but only if they fulfilled all of
the following criteria: positive HCV RNA in association
with an acute rise in alanine aminotransferase more than
five times the upper limit of normal, with document-
ed normal alanine aminotransferase in the previous
12 months; no recent introduction of any other medica-
tion that might explain the alanine aminotransferase
increase; a documented negative HCV IgG antibody test
at any time in the past; and no other explanation for the
alanine aminotransferase increase (eg, infection with
hepatitis A or E, infection with cytomegalovirus).” The
presumed day of HCV infection was calculated as the
midpoint between the most recent date without any
laboratory signs of an HCV infection (negative HCV test
or normal alanine aminotransferase) and the date of the
first positive HCV test. Therapy was initiated no later
than 26 weeks after the calculated day of HCV infection.
Patients with HIV had to be on combination antiretroviral
therapy (ART) with HIV RNA less than 400 copies
per mL at the time of screening, unless their CD4 cell
proportion was greater than 500 cells per pL without
therapy. Patients with a history of liver cirrhosis of any
cause, patients with untreated chronic hepatitis B virus
(HBV) infection, and patients with virologically con-
trolled HBV who had significant liver fibrosis on trans-
ient elastography (METAVIR score F2 or higher) were
excluded.

The institutional review board of all participating
centres and the competent authorities of Belgium and
the Netherlands approved the study. The study was done
in accordance with Good Clinical Practice standards. All
patients gave written informed consent. The full protocol
is available in the appendix.

Procedures
All patients were treated with 8 weeks of grazoprevir
100 mg plus elbasvir 50 mg administered as an oral fixed
drug combination tablet (Merck & Co, Pike West Point,
PA, USA) once daily. The decision to observe patients for
possible spontaneous clearance of HCV infection was
left to the treating physician. Patients were seen in an
HIV clinic at screening and baseline, weeks 2, 4, and
8 during therapy, and weeks 4, 12, and 24 after therapy.
Laboratory results of these visits were reported to the
investigators by the participating study centres after
each study visit. Adherence was evaluated by pill counts
during week 2, week 4, and week 8 of the study.

HCV RNA was determined with the local standard
of care HCV RNA test (TagMan 2.0 assay; Roche
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Diagnostics; Risch-Rotkreuz, Switzerland; or Abbott
Realtime M2000; Abbott Laboratories; Chicago, IL, USA).
The lower limit of HCV RNA detection of the TagMan
assay is 15 IU/mL and the lower limit of HCV RNA
detection of the Abbott assay is 12 [U/mL. Because the
incidence of HCV reinfection is high in HIV-positive
MSM,* patients with documented HCV reinfection
12 weeks after the end of therapy were not considered to
have treatment failure in the primary analysis, as
predefined in the study protocol. We defined reinfection
as the detection of a different virus at SVR12 compared
with the baseline virus, either by HCV genotype switch
or by detection of a different HCV variant of the same
genotype by phylogenetic analysis with a fragment of
the envelope E2 gene, which includes hypervariable
region 17 Patients who were HCV RNA-positive at
SVR12 with the same virus as baseline were considered
to have treatment failure. Sequences were analysed in
the context of local HCV MSM variants known to be
circulating in populations of MSM.*

The genotype and subtype of the sequences were first
assessed using the Rega HCV genotyping tool.” Se-
quences classified with a particular genotype were then
aligned to a reference sequence with the same genotype
and trimmed to equal length. NS5A resistance-associ-
ated substitutions were defined as all changes in amino
acids at positions 28, 30, 31, 58, and 93. Additionally, at
position 58 we considered only 58D resistance-associated
substitution relevant.

Outcomes

The primary efficacy endpoint was SVR12 (HCV RNA
<15 IU/ml) in all patients who started treatment.
Secondary endpoints were safety, SVR12 in genotype 1
and genotype 4 infections separately, and SVR12 in all
patients who started treatment, excluding those lost to
follow-up or those who discontinued treatment for
reasons other than virological failure. We did not analyse
the other secondary endpoints listed in the protocol, nor
will they be reported elsewhere.

Adverse event data were collected according to the
Common Terminology Criteria for Adverse Events”
version 4.0, by the participating study centres and reported
to the investigators after each study visit.

Statistical analysis

With a sample size of 80 patients and a non-inferiority
margin of 10%, the study would have 89% power to
detect non-inferiority at the SVR rate of 93% observed in
patients treated with 12 weeks of grazoprevir plus elbasvir
for chronic HCV of genotypes 1a or 4 in the phase 3
C-EDGE study.”

For the primary and secondary endpoints, we calculated
the proportion of patients with SVR12 with exact two-
sided Clopper-Pearson CIs and we concluded non-
inferiority if the lower 95% CI of the SVR12 was greater
than 83%.
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146 patients assessed for eligibility

60 ineligible
6 wrong genotype
16 infection =6 months old
8 spontaneous clearance
—» 1 low CD4 count without combination ART
4 lost to follow-up
1 suicide before inclusion
23 patients not interested
1 liver cirrhosis

86 enrolled

6 did not initiate treatment
2 infection >6 months old
1 adverse event after combination ART switch
3 spantaneous clearance

h 4

80 initiated treatment

v

80 completed treatment and 12 week
follow-up

Figure: Trial profile
ART=antiretroviral therapy.

All patients HCV genotype1a  HCV genotype 4
(n=80) (n=51) (n=29)
Age (years) 47 (10) 47 (10) 49(8)
Male sex 80 (100%) 51 (100%) 29 (100%)
Race
White 72 (90%) 46 (90%) 26 (90%)
HCV transmission route
MSM 80 (100%) 51 (100%) 29 (100%)
Current episode is a reinfection 19 (24%) 12 (24%) 7 (24%)
Number of HCV episodes
1 61 (76%) 39 (76%) 22 (76%)
2 15 (19%) 9 (18%) 6 (21%)
=3 23%) 3(6%) 1(3%)
Alanine aminotransferase 139 (74-315) 144 (76-310) 136 (70-427)
concentration (IU/mL)
HCV RNA concentration (IU/mL) 310000 330000 250000
(34000-1400000)  (31000-1400000) (49 000-1500000)
Time between estimated infection 4-4(1-2) 43 (1-1) 4-6(13)
date and HCV treatment (months)
Time between first positive HCV RNA 2-0(1-0) 2-0(1-0) 2-:0(11)
test and HCV treatment (months)
HBV co-infection 0 0 0
HIV co-infection 73 (91%) 46 (90%) 27 (93%)
(D4 cell count (per pL) 605 (490-765) 601 (497-770) 610 (396-767)
HIV viral load <50 copies per mL 71(97%) 45 (98%) 26 (96%)
Patient on combination ART 73 (100%) 46 (100%) 27 (100%)

Data are mean (SD), n (%), or median (IQR). HCV=hepatitis C virus. MSM=men who have sex with men.
HBV=hepatitis B virus. ART=antiretroviral therapy.

Table 1: Baseline characteristics

272

Data were analysed with IBM SPSS version 21. This
trial is registered with ClinicalTrials.gov, number
NCT02600325.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. AB and BJAR had full access to all
of the data in the study and had final responsibility for
the decision to submit for publication.

Results

Between Feb 15, 2016, and March 2, 2018, we assessed
146 patients with a recently acquired HCV infection for
eligibility, of whom 86 were enrolled and 80 initiated
therapy (figure). All patients who initiated treatment
completed the treatment period and no patients were
lost to follow-up. A negative HCV RNA or antibody test
on plasma that had been collected and stored at the
preceding HIV outpatient visit (typically 6 months before
screening for eligibility) led to acute HCV diagnosis in
72 (90%) of 80 patients, while eight patients fulfilled the
alternative eligibility definition.

The mean patient age was 47 years (SD 10), all patients
were MSM, and 72 (90%) patients were white (table 1). In
19 (24%) patients, the current HCV episode was a
reinfection. 51 (64%) of 80 patients had acute HCV
genotype 1a infection and 29 (36%) of 80 patients had
acute genotype 4 infection. The median baseline alanine
aminotransferase was 139 IU/mL (IQR 74-315) and
the median baseline HCV RNA was 310000 IU/mL
(34000-1400000). 73 (919%) patients were co-infected
with HIV and all were on combination ART, with an HIV
viral load less than 50 copies per mL in 71 (97%) patients
and a median CD4 cell count of 605 per pL (IQR 490-765).
Four (57%) of seven HIV-negative patients were receiving
pre-exposure prophylaxis. Two (3%) of 80 patients had
symptomatic (icteric) acute hepatitis C at screening. The
mean total bilirubin concentration was 13 pmol/L (SD 6)
and only 13 (16%) of 80 patients had a total bilirubin
above the upper limit of normal (>17 pmol/L; maximum
39 pmol/L).

75 (94%) of 80 patients who were enrolled and started
treatment achieved SVR12. No patients were lost to
follow-up or had interrupted treatment. Of the five (6%)
patients with positive HCV RNA 12 weeks after the end
of therapy, phylogenetic analysis showed that one had
treatment failure and the other four were reinfected with
a different HCV strain (appendix p 1). Therefore, we ob-
served the primary endpoint in 79 (99%, 95% CI 93-100)
of 80 patients and this was non-inferior to the predefined
93% success rate. If the four HCV reinfections were
considered treatment failures, the SVR rate was 94%
(86-98), which was also non-inferior to the predefined
93% success rate. In the four cases of HCV reinfection,
HCV RNA was below the limit of detection at the end of
therapy. Therefore, reinfection is likely to have occurred
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All patients (n=80) Genotype HIV status
Reinfection not Reinfection Patients with Patients with HIV-positive HIV-negative
counted as treatment  counted as genotype 1a genotype 4 patients (n=73)" patients (n=7)"
failure (primary treatment failure infection (n=51)* infection (n=29)*
endpoint)
Started therapy 80 80 51 29 73 7
Primary endpoint 80 80 51 29 73 7
SVR12 75 75 49 26 68 7
Reinfection 4 4 2 2 4 0
Treatment failure 1 1 0 1 1 0
Total patients cured 79 (99%; 93-100) 75 (94%; 86-98) 51(100%; 93-100) 28 (97%; 82-100) 72 (99%; 93-100) 7 (100%; 59-100)
Data are n or n (%; 95% Cl). SVR12=sustained virological response 12 weeks after the end of treatment. *Reinfections were not counted as treatment failure in these patients.
Table 2: Treatment outcomes overall and according to genotype and HIV status

between weeks 8 and 20 of the study. The genotypes
detected at the time of reinfection were genotype 1a in
two patients and genotype 4 in two patients.

The patient with treatment failure was a 50-year-old
man with a well controlled HIV co-infection and a
genotype 4d HCV infection with a baseline viral load of
14700000 IU/mL. Although the patient's HCV RNA load
declined rapidly during therapy, HCV RNA remained
detectable at the last day of therapy (17 IU/mL). No NS3 or
NS5A resistance-associated variants were detected in the
hepatitis C viruses sequenced at baseline or 12 weeks
after the end of therapy in this patient. According to the
patient, and confirmed by drug accountability records,
treatment adherence was perfect. The proportion of
patients achieving SVR12 was similar in patients with
genotype 1 versus genotype 4 infection (100% [93-10] vs
97% [82-100]; p=0-4) or HIV-positive versus HIV-negative
patients (99% [93-100] vs 1009 [59-100]; p=1-0; table 2,
appendix). Furthermore, we investigated the effect of
baseline HCV viral load on SVRI2 and found that
22 (96%) of 23 patients with a baseline viral load greater
than 1 million IU/mL achieved SVR12 (appendix p 3).

12 (24%) of 51 patients infected with HCV genotype 1la
had a Met28Val substitution, and one of these patients
also had a Tyr39His substitution. Additionally, one patient
had a single GIn30Arg substitution and another had
a single Tyr93His substitution (appendix p 3). These
14 patients achieved SVR12. The baseline viral load in
patients with an NS5A mutation was 366 500 IU/mL (IQR
70925-1039250), similar to the viral load in those without
an NS5A mutation (308944 IU/mL, 45200-1380000).
Furthermore, the mean time from diagnosis to treatment
initiation was similar (4-4 months [SD 1-0] in patients
with HCV genotype 1a, and 4-4 months [1-2] in patients
with HCV genotype 4). In the 29 patients infected with
HCV genotype 4, we found no NS5A resistance-associated
substitutions.

At screening, 27 (96%) of 28 patients on an HIV
treatment regimen susceptible to drug-drug interactions
with grazoprevir plus elbasvir were successfully switched
to a compatible combination ART regimen. This patient
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group consisted of eight patients on elvitegravir and
cobicistat, eight on efavirenz, six on nevirapine, and five
on darunavir and ritonavir.

On the basis of pill count, adherence during the 8 weeks
of treatment was 95%. The few patients who had not
finished the 56 pills at the end of week 8 took the remaining
pills in week 9. The study regimen was generally well
tolerated. 59 (74%, 95% CI 63-82) of 80 patients reported
atleast one adverse event (table 3); 138 (66%) of 172 adverse
events were considered mild by the investigator. No drug-
related serious adverse events were reported and none of
the adverse events led to study drug discontinuation
(table 3). The most common adverse event was a new
sexually transmitted infection (STI)}—20 different STIs
were observed in 19 (24%) patients. One patient was
newly diagnosed with both Chlamydia trachomatis and
syphilis during the study, six patients were newly
diagnosed with syphilis, four with C trachomatis, three
with gonorrhoea, two with lymphogranuloma venereum,
one with scabies, one with Shigella dysenteriae, and one
with sexually transmitted hepatitis A. The most common
reported possibly drug-related adverse events were fatigue
(11 [14%)] patients), headache (seven [9%] patients),
insomnia (seven [9%)] patients), mood changes (five [6%%]
patients), dyspepsia (five [6%] patients), concentration
impairment (four [5%)] patients), and dizziness (four [5%)]
patients). One patient did not initiate study medication
because of a (non-serious) adverse event (mood changes)
after a switch in combination ART regimen, as the prev-
ious combination ART regimen was incompatible with
grazoprevir plus elbasvir.

Discussion

In this single-arm, open-label, phase 3b trial, an 8 week
course of grazoprevir plus elbasvir successfully treated
79 (99%) of 80 patients with acute HCV genotype 1a or 4
infection. This is, to our knowledge, the largest study to
date on the treatment of acute HCV with DAAs. We also
found non-inferiority to the 93% SVR reported for
patients chronically infected with HCV treated with
12 weeks of grazoprevir plus elbasvir in the phase 3
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All patients (n=80)
Death 0
Serious adverse events
Traumatic rectal bleeding 1(1%)
Low back surgery 1(1%)
Any adverse event 59 (74%)
Most common adverse events
Sexually transmitted infection 19* (24%)
Upper respiratory infection 15 (19%)
Fatigue 14 (18%)
Infections 11 (14%)
Diarrhoea 9 (11%)
Insomnia 9 (11%)
Mood changes 8 (10%)
Dyspepsia 8 (10%)
Skin disorder 8 (10%)
Headache 7 (9%)
Dizziness 5(6%)
Injury 4(5%)
Concentration impairment 4 (5%)
Back pain 4(5%)
Data are n (%). The most commonly reported possibly drug-related adverse
events were fatigue (11 [14%)] patients), headache (seven [9%] patients),
insomnia (seven [9%] patients), mood changes (five [6%] patients), dyspepsia
(five [6%] patients), concentration impairment (four [5%] patients), and dizziness
(four [5%] patients). *20 sexually transmitted diseases in 19 patients.
Table 3: Adverse events

C-EDGE trial,* demonstrating that this regimen is also
effective during the acute phase of an HCV infection.
Furthermore, we achieved this high proportion of SVR12
using a shorter treatment duration. The treatment was
well tolerated and overall patient compliance was ex-
cellent. In contrast to previous studies on DAA therapy
for acute HCV,”™® our sample size was sufficiently large
to draw statistical conclusions about non-inferiority and
our study also included a substantial number of HCV
genotype 4 infections. Although a large proportion of
acute HCV infections among MSM in Europe are of
genotype 4, previous studies on DAAs for acute HCV
infection have been almost entirely limited to patients
with genotype 1a.”®

The grazoprevir plus elbasvir label in the USA indicates
that testing for NS5A polymorphisms should be done
and treatment should be extended from 12 to 16 weeks
in patients with chronic HCV genotype la infection
with certain NS5A polymorphisms. Since the relevance of
NS5A polymorphisms in patients treated for acute
HCV has not been determined, we used a fixed 8 week
treatment duration for all patients and did not test for
NSS5A polymorphisms before treatment initiation. All
14 patients infected with a genotype la HCV with an
NSSA polymorphism achieved SVR12 after 8 weeks of
therapy. This result is in sharp contrast with the 39 (70%)
of 56 patients with a chronic HCV genotype 1a infection

treated for 12 weeks achieving SVR (p=0-02) if the virus
carried baseline NS5A polymorphisms that led to a
change in the amino acids at positions 28, 30, 31, and 93.%
Furthermore, we did not observe any difference in HCV
RNA kinetics during treatment of the patients with and
without NS5A polymorphisms (data not shown). There-
fore, our data suggest that extending the treatment
duration for patients with an acute HCV genotype 1a
infection in the presence of baseline NS5A polymorphisms
is unnecessary.

Some antiretroviral drugs cannot be combined with
grazoprevir plus elbasvir (eg, efavirenz or protease
inhibitors), which might limit the use of this regimen in
patients coinfected with HIV. However, 27 (96%) of
28 patients on an HIV regimen susceptible to drug-drug
interactions with grazoprevir plus elbasvir at the time of
screening for this study were successfully switched to a
compatible combination ART regimen. These interact-
ions are mainly caused by the HCV protease inhibitor
grazoprevir. The same interactions are observed with the
two DAA regimens most recently approved by the US
Food and Drug Administration and European Medicines
Agency because they also both include an HCV protease
inhibitor (glecaprevir in glecaprevir—pibrentasvir [AbbVie;
North Chicago, IL, USA] and voxilaprevir in sofosbuvir—
velpatasvir—voxilaprevir [Gilead Sciences; Foster City, CA,
USA]). Furthermore, 8 weeks of grazoprevir plus elbasvir
is by far the least expensive of all DAA regimens
currently available.

Although pegylated interferon was registered for the
treatment of acute HCV when this study was designed in
2016, it is no longer used for this indication because of its
numerous side-effects and because DAAs are now
available. Additionally, the SVR observed in a large
phase 3 study of 12 weeks of grazoprevir plus elbasvir for
the treatment of chronic HCV was available as a
comparator for our study.” Therefore, we used the SVR
of 93% observed in this previous study™ for patients
infected with genotypes la and 4 combined as a com-
parator. Given the short 2 month interval between HCV
diagnosis and initiation of therapy in our study, it could
be argued that a compulsory wait period of 2-3 months
for spontaneous cure might have been preferable because
this might avoid unnecessary DAA therapy. However,
since DAA therapy is well tolerated and the chances of
spontaneous cure of HCV in patients with HIV are
small,” we considered the DAA treatment-as-prevention
effect of immediate therapy more important than
avoiding unnecessary DAA therapy. Therefore, the
decision to wait for spontaneous HCV clearance was left
to the treating physician. Generally, HIV physicians in
the Netherlands repeat HCV RNA measurement 4 weeks
after acute HCV diagnosis to evaluate HCV clearance
before treatment is initiated. However, this was not
defined in our protocol and 14 patients started therapy
within 4 weeks after diagnosis. A recent modelling study
that accounted for the continued risk of onward HCV
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transmission showed that treatment of patients in the
acute phase of HCV with a shorter regimen is likely to be
cost saving compared with a wait for spontaneous cure
approach.” Given that spontaneous clearance of HCV
infection is observed less frequently in patients with HIV
than in patients without HIV, this is even more rele-
vant for such patients.”™ A comprehensive review’ of
strategies and obstacles for HCV elimination is available
elsewhere.

The presence of possible predictors for spontaneous
HCV clearance was low in our study population: only
two (3%) of 80 patients had symptomatic (icteric) acute
HCV at screening and 13 (16%) of 80 patients had a total
bilirubin above the upper limit of normal. Combined with
the relatively low alanine aminotransferase at baseline,
these results show that spontaneous clearance was un-
likely in our study population. We did not investigate
IL28B genotypes in our cohort because of resource
restrictions. However, in an earlier clinical trial in HIV-
positive MSM in the Netherlands in 2013-14, 25 (45%) of
55 patients had the more favourable CC genotype.®
Whether a previous HCV infection—particularly a spon-
taneously cleared previous infection—is an indicator of
partial protective immune memory or a predictor for
spontaneous clearance of a new HCV infection remains
debated.” In our study population, only two (11%) of
19 patients with a previous HCV infection in their medical
history were cured without HCV therapy, which shows the
rarity of spontaneous HCV clearance in HIV-positive
patients.

Our study has several limitations. We included a
uniform study population that mostly consisted of white
MSM with HCV genotype 1a or 4 infection and used strict
acute HCV diagnostic criteria. This acute HCV population
truly represents the patient population in which acute
HCV infections are diagnosed in many European
countries, particularly in the Netherlands and Belgium.>*
However, these results might not extrapolate to other
regions of the world. HCV transmission via injecting
drug use has become rare in both Belgium and the
Netherlands because of harm reduction interventions
such as needle exchange programmes and opioid
substitution.* Although the baseline HCV load of our
population was lower than that observed in patients with
chronic HCV, this viral load truly represents the
distribution observed in patients with acute HCV
infection. The non-pangenotypic nature of grazoprevir
plus elbasvir might be a limitation in settings in which
genotyping is not possible. However, this was not a
limitation in the setting in which our study was done
because only six (4%) of 146 patients evaluated for
eligibility had HCV of a genotype other than 1 or 4.
Therefore, HCV treatment with grazoprevir plus elbasvir
was appropriate for 96% of patients assessed for eligibility.
Many other DAA regimens have the potential to treat
patients with acute HCV. However, like grazoprevir plus
elbasvir, these also have limitations, including the

www.thelancet.com/gastrohep Vol 4 April 2019

unavailability of—or inconclusive—efficacy data in pa-
tients with acute HCV, particularly regarding shortened
treatment durations and for non-genotype-1 viruses,
genotype restrictions, and drug—drug interactions for the
most recent pangenotypic regimens that include an HCV
protease inhibitor (eg, with efavirenz for glecaprevir and
voxilaprevir and with darunavir for glecaprevir). Finally,
we did not collect data on risk behaviour, and the absence
of a randomised control group in our study could be
seen as a limitation. We used a historical comparator
comprised of chronically infected, rather than acutely
infected, patients. However, the 99% proportion of cures
in our trial does not leave room for doubt about the
efficacy of grazoprevir plus elbasvir for the treatment of
acute HCV.

Although, to our knowledge, this is the first study to
report non-inferiority for the treatment of acute HCV
infection with 8 weeks of grazoprevir plus elbasvir
treatment compared with 12 weeks of grazoprevir plus
elbasvir treatment for chronic HCV infection, other
clinical trials of DAAs for acute HCV infection are
ongoing. However, to our knowledge, only the REACT
study (ClinicalTtials.gov, number NCT02625909) will be
an adequately powered non-inferiority study of a shorter
treatment duration (6 weeks) compared with the standard
treatment duration (12 weeks). Nevertheless, off-label use
of early DAA therapy for acute HCV in patients who
might transmit HCV to others is already advocated by the
2017 European AIDS Clinical Society guideline to prevent
onward transmission.” The four HCV reinfections and
20 (other) STIs diagnosed during the 20 weeks of follow-
up in our study clearly show the continued risk behaviour
and therefore risk for ongoing transmission after HCV
diagnosis. Together with the observation that 19 (24%) of
80 patients in our study already had a history of HCV
infection, this result shows that microelimination of
HCV in MSM will also need research on behavioural
interventions.

In conclusion, a short 8 week grazoprevir plus elbasvir
regimen was highly effective for treatment of acute HCV
genotype 1 or 4 infection.
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