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Abstract
Background: Acute hepatitis C virus (AHC) infection is increasingly common among HIV+ men
who have sex with men (MSM). Until 2017, the guidelines recommended therapy with pegylated-
interferon plus ribavirin with a mild sustained virological response (SVR). This prompted many
patients to reject that treatment, at that time, waiting to be treated with better and safer
options with new Direct-Acting-Antivirals (DAA).
Objectives: Assess the efficacy and safety of Elbasvir/Grazoprevir to treat recent chronic hep-
atitis C infection, genotype 1 or 4, in HIV+ MSM patients.
Methods: Prospective, open-labeled, two center, pilot study. SVR is analyzed for treatment with
Elbasvir/Grazoprevir (8 weeks in GT1b or 12 in GT1a or GT4) in patients with a recent chronic
HCV infection, defined as HCV infection lasting less than 4 years and mild liver fibrosis (liver
stiffness <8 kPa).
Results: Forty-eight patients were included (May 2017-March 2018): 2 GT1b, 24 GT1a and 22
GT4. HCV-RNA >800000 Ul in 63% and medium liver stiffness 4.9 kPa. The SVR was 98%, one
patient failed due to poor adherence. 67% of patients had adverse effects, but only 16% treat-
ment related. The most frequent side effects were gastrointestinal (19%), related with the
central nervous system (18%), respiratory (16%) and systemic symptoms (15%).

During one year of follow-up post-therapy, 4 AHC and 18 patients with sexually transmitted
diseases (STD) were diagnosed.
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Introduction

Conclusions: Treatment with Elbasvir/Grazoprevir in this scenario is highly effective and safe.
Patients with risky sexual practices must remain linked to the medical care system to detect
new STD and HCV reinfection.

© 2020 Elsevier Espana, S.L.U. All rights reserved.

Eficacia de elbasvir/grazoprevir en la infecciéon por hepatitis C crénica reciente
G1/G4 en pacientes coinfectados por el VIH/VHC con fibrosis leve

Resumen

Antecedentes: La infeccion aguda por el virus de la hepatitis C (HCA) es cada vez mas fre-
cuente entre los hombres VIH* que mantienen relaciones sexuales con hombres (HSH). Hasta
2017, las directrices recomendaban el tratamiento con interferén pegilado mas ribavirina con
una respuesta viroldgica sostenida (RVS) leve. Esto llevd a muchos pacientes a rechazar dicho
tratamiento en ese momento, a la espera de recibir tratamiento con opciones mejores y mas
seguras con los nuevos antivirales de accion directa (AAD).

Objetivos: Evaluar la eficacia y la seguridad de elbasvir/grazoprevir para tratar la infeccion por
hepatitis C cronica reciente, genotipo 1 o 4, en pacientes HSH VIH*.

Métodos: Estudio preliminar, prospectivo, abierto y realizado en 2 centros. Se evalla la RVS
para el tratamiento con elbasvir/grazoprevir (8 semanas en GT1b o 12 en GT1a o GT4) en
pacientes con una infeccion por VHC cronica reciente, definida como una infecciéon por VHC
que dura menos de 4 afos Y fibrosis hepatica leve (rigidez hepatica < 8 kPa).

Resultados: Se incluyeron 48 pacientes (mayo de 2017-marzo de 2018): 2 en GT1b, 24 en GT1a
y 22 en GT4. ARN-VHC > 800.000 Ul en el 63% y rigidez hepatica media de 4,9 Kpa. La RVS fue
del 98%; un paciente fracasé debido a un cumplimiento terapéutico deficiente. El 67% de los
pacientes presento efectos adversos, pero solo el 16% estuvo relacionado con el tratamiento.
Los efectos secundarios mas frecuentes fueron sintomas gastrointestinales (19%), relacionados
con el sistema nervioso central (18%), respiratorios (16%) y sistémicos (15%). Durante un afo
de seguimiento postratamiento se diagnosticaron 4 HCA y 18 pacientes con enfermedades de
transmision sexual (ETS).

Conclusiones: El tratamiento con elbasvir/grazoprevir en este contexto es muy eficaz y seguro.
Los pacientes con practicas sexuales de riesgo deben permanecer vinculados al sistema de
asistencia médica para detectar nuevas ETS y reinfecciones por VHC.

© 2020 Elsevier Espana, S.L.U. Todos los derechos reservados.

This rate is clearly lower than the currently achieved
with the HCV Direct-Acting Antiviral (DAA) combinations.

An increase in acute hepatitis C (AHC) infection among
HIV-positive men who have sex with men (MSM) has been
reported in the last decade in different counties around the
world' including our territory.>>

Transmission rates among HIV-infected men who have
unprotected sex with men are high, particularly among those
who engage in risk sexual practices that increase mucosal
trauma and blood exposure.* Spontaneous clearance in this
scenario is low,> around 15%.

At the time to design the present study, the European
AIDS Treatment Network (NEAT) AHC consensus panel rec-
ommended therapy with pegylated interferon and ribavirin
(P/R) to the patients who do not spontaneously reduce HCV-
RNA more than 2 log at week 4 or who remain HCV-RNA
positive at week 12 after diagnosis.® Sustained virological
response (SVR=negative HCV-RNA 12 weeks after end of
treatment) was achieved in 70% with P/R therapy in those
regardless of HCV genotype.’

The anticipated availability of these new drugs leaded to
decrease the P/R treatment in acute hepatitis C wait-
ing for a shorter, well-tolerated and highly successful
DAA-based therapy that soon would be approved in our
country.

At the beginning, DAA in Spain was only approved and
reimbursed to treat chronic HCV infected patients with
advanced fibrosis (Metavir score > 2).2 This situation became
an issue for AHC patients with early fibrosis stages, that
remained untreated, viremic and at high risk of HCV trans-
mission.

The present study focuses in a group of patients who were
excluded from the initial indications of DAA therapies in our
country: HIV/HCV co-infected patients with a recent chronic
hepatitis C infection and low fibrosis (FO-F1). We analyze the
efficacy and safety to treat them with Elbasvir/Grazoprevir;
a DAA co-formulated combination approved by the US Food
and Drug Administration in 2016 for the genotype 1 or 4 of
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HCV® with demonstrated high efficacy and a good tolerability
in HIV patients with chronic HCV infection.%-"?

Methods

Study design and participation centers

The study was a phase IV, open-label, prospective, single-
arm trial performed in the specialized HIV units of two
Spanish hospitals (Hospital Clinic from Barcelona and Fun-
dacion Jiménez-Diaz from Madrid).

The study was conducted in accordance with the prin-
ciples of Good Clinical Practice. The institutional ethics
committee from participating centers approved the study.
All patients provided a written informed consent before
entering the study. The clinical trial is registered in EudraCT
(number 2016-001536-36).

The study design is illustrated in Fig. 1.

Patients

The study enrolled chronic HIV infected patients with a diag-
nosis of Early Chronic Hepatitis C (ECHC) infection genotype
(GT) 1 or 4, from May 2017 to March 2018. ECHC was defined
as an HCV infection lasting less than 4 years and mild liver
fibrosis measured by transient elastography (liver stiffness
of <8kPa). All the included patients had been diagnosed of
acute hepatitis C by clinical or antibody seroconversion in
the 4 years prior to start the study. HCV-RNA quantification
was determined by the Roche Cobas® 6800 test with a lower
quantification limit of 15IU/mL.

They could be naive for HCV therapy or failure to prior
P/R treatment.

HIV infection must be controlled with undetectable
plasma HIV viral load (<50 copies/ml) under stable Antiretro-
viral Therapy (ART) for at least 8 weeks prior to study entry
using a dual nucleoside reverse transcriptase inhibitor (NRTI)
backbone plus raltegravir, or dolutegravir.

Clinical and laboratory protocols

All patients received the study drug (one co-formulated
tablet of Elbasvir 50 mg plus Grazoprevir 100 mg taken every
morning) following the scheme: 8 weeks in patients with
GT1b or 12 weeks those patients with GT1a or 4 (Fig. 1).

Plasma hepatitis C virus RNA was quantified at baseline,
every 4 weeks during therapy, end of treatment (EOT), 12
weeks post DAA therapy to know the SVR, and 24, 48 and
60 weeks of follow-up to identify re-infection. Additional
laboratory analysis obtained at baseline and throughout
therapy included quantitative HIV RNA, CD4 T-cell counts,
liver chemistries and complete blood count.

Data collection

Clinical and laboratory data; including patient demograph-
ics, transient elastography results, prior HCV treatment, HIV
control and antiretroviral therapy were collected and man-
aged using REDCap electronic data capture tools hosted by
Eurecat.'?

Outcomes and statistical analysis

The primary objective was to assess the efficacy and safety
of Elbasvir/Grazoprevir therapy in HIV-HCV co-infected
patients with an ECHC, genotype 1 or 4. Moreover we eval-
uate the re-infection rate during the first year of follow-up.

The efficacy of therapy was defined as the SVR rate:
undetectable RNA-HCV in plasma 12 weeks post-treatment.

Qualitative characteristics were summarized using abso-
lute frequency and percentage, quantitative variables using
mean and standard deviation (SD) or median and interquar-
tile range (IQR). Analyses of the primary outcome (SVR)
included data from all patients who received at least one
dose of the study medication. The proportion of patients
with SVR was expressed as a percentage with the 95% confi-
dence interval (95%Cl). Incidence of adverse events and
reinfection were estimated using Poisson regression and
reported as number of events per 100 persons-year. The
statistical software used for the analyses was Stata (Stata-
Corp. 2017. Stata: Release 15. Statistical Software. College
Station, TX: StataCorp LLC).

RESULTS

Clinical characteristics of HIV/HCV coinfected
patients

Forty-eight patients were included in the study: 26 from
Madrid and 22 from Barcelona. All of them were MSM with
an average age of 41 years (SD 8); 75% were Caucasian.

Median time since diagnosis of HIV was 6 years (IQR 4-
12), all of them had good HIV viral control with ART: 79%
with Dolutegravir and 21% with Raltegravir based regimen
(see Table 1).

The median time between the AHC diagnosis and the
study inclusion was 2 years (IQR 1-2). Two patients had HCV
GT1b, 24 patients GT1a and 22 GT4. Transient elastography
medium rate was 4.9 kPa (SD 1.08). The RNA-HCV viral load
was >800000IU in 63% overall patients included and 67% in
the group of GT1a infected patients.

We included 8 HCV re-infections; four of them had history
of a spontaneous clearance and four were cured with P/R
treatment.

Forty-two patients (88%) had previous history of sexually
transmitted diseases (STD) and 25 of them presented a STD
concomitantly with the diagnosis of AHC.

Direct-acting antiviral treatment response

The rate of viral response achieved at the end of the treat-
ment was 98% (95% Cl: 98-100); only one treatment failure
was reported in a poorly adherent patient who did not com-
plete the therapy (GT4, transient elastography 4.7 kPa and
baseline RNA 5.8 x 10°I1U/mL). All the patients remained
with SVR.

Adverse effects of anti-HCV therapy

Sixty-seven percent of the patients presented adverse
effects along the study, of those 46% during therapy. The
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Figure 1  Study design.

Table 1 Baseline characteristics REVISADO (v2).
Variable
Age (years): Mean (SD) 41 (8)
Sex: n, %

Man 48 (100%)
Group of risk: n, %

MSM 48 (100%)
Ethnicity: n, %

Hispanic 12 (25%)

Caucasian 36 (75%)
CDC category: n, %

A 40 (83%)

B 6 (13%)

c 2 (4%)
Months between HCV diagnosis and therapy: Median (IQR) 24 (12; 24)
Previous acute hepatitis C episode: n, %

No 39 (83%)

Yes 8 (17%)
ART at baseline: n, %

RAL;ABC/3TC 1 (2%)

RAL; TAF/FTC 2 (4%)

RAL; TDF/FTC 7 (15%)

DTG; TDF/FTC 1 (2%)

DTG/ABC/3TC 37 (77%)
HCV Genotype: n, %

GT 1a 24 (50%)

GT 1b 2 (4%)

GT 4 22 (46%)
Stiffness (kPa): Mean (SD) 4.86 (1.08)

RNA-HCV (IU/mL): Median (IQR)

RNA-HCV (IU/mL): Mean (SD)
<800,000
>800,000

1321000 (371150; 4205000)

17 (37%)
29 (63%)

MSM: men who have sex with men; HCV: hepatitis C virus; ART: antiretroviral therapy;
lamivudine + abacavir; TAF/FTC: tenofovir alafenamida +emtricitavine; TDF/FTC: Tenofovir diproxil fumarate +emtricitavine; DTG:
dolutegravir; DTG/ABC/3TC: dolutegravir + lamivudine + abacavir.
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Table 2 Distribution of adverse events for each primary organ system affected and stratifying for grade.

Variable Grade
Mild Moderate Severe Total

Adverse events. primary system organ class: n, %
Systemic 19 (17%) 0 (0%) 0 (0%) 19 (15%)
Dermatologic 13 (12%) 0 (0%) 0 (0%) 13 (10%)
Respiratory 20 (18%) 0 (0%) 0 (0%) 20 (16%)
Cardiovascular 3 (3%) 0 (0%) 1 (33%) 4 (3%)
Gastrointestinal 18 (17%) 6 (46%) 0 (0%) 24 (19%)
Hepatic 2 (2%) 2 (13%) 0 (0%) 4 (3%)
Metabolic-Endocrine 1 (1%) 0 (0%) 0 (0%) 1 (1%)
Musculoskeletal 10 (9%) 1 (7%) 0 (0%) 11 (9%)
Neurological 18 (17%) 2 (15%) 2 (67%) 23 (18%)
Genitourinary 4 (4%) 0 (0%) 0 (0%) 4 (3%)
Laboratory 1 (1%) 1 (7%) 0 (0%) 2 (2%)

Total 109 (100%) 13 (100%) 3 (100%) 125 (100%)

overall incidence rate of adverse events was 80 events per Discussion

100 persons-year (95% Cl: 66-94). Most of these side effects
were mild (87%) and only 16% were possibly related to the
treatment; none grade 4 and none had to stop therapy for
this reason.

The most frequent side effects were related with gas-
trointestinal (19%), the central nervous system (18%),
respiratory (16%) and systemic symptoms (15%) (Table 2).

Three serious adverse events were recorded in two
patients during the study and totally recovered after hos-
pitalization; none of them were related with the study
medication: one patient developed a heart attack and the
other needed two hospitalizations due to a cerebral stroke
and a psychotic crisis probably related with the use of illicit
drugs.

The adherence to the therapy, according to information
collected by the Morisky-Green Adherence test, was very
good; most of the patients (86%) did not forget to take
their therapy throughout the study. Three patients did not
complete the assigned 12 weeks of therapy due to personal
issues, two stopped after 8 weeks and the third after 10
weeks. Two of them had HCV GT4 and the third GT1a, but
all three patients achieved the SVR.

One year of follow-up after anti-HCV therapy

During the year of follow-up after anti-HCV treatment, eigh-
teen patients were diagnosed with an STD; six of them
presented more than one episode. The most frequent diag-
noses were: Syphilis and Lymphogranuloma Venereum. After
being directly interrogated, 11 of these 18 patients con-
firmed to be drug users in the sexual context and half of
them used these substances intravenously. There was a high
number of HCV reinfection: eight patients had presented
a previous cured episode of AHC at the beginning of the
study and four more patients were re-infected during the 48
weeks of study follow-up (one in week 12, two in week 24
and one in week 48), with a reinfection incidence rate of 9
patients/100py of follow-up (95% Cl: 2-19).

Acute hepatitis C virus infection has been increasingly rec-
ognized among HIV-positive MSM. Treat and cure these
patients, as soon as they are diagnosed with the best
treatment options is mandatory to eradicate HCV in this pop-
ulation as recently different publications describe.’'> The
therapeutic indication of DAA treatment was not available in
Spain in those patients when the present study was planned
five years ago and DAA remain still restricted in different
countries to patients with advanced liver fibrosis.

Herein we report excellent treatment outcomes and
tolerability in this special group of HIV/HCV coinfected
patients. The efficacy of Elbasvir/Grazoprevir combination
was very high, nearly 100% of SVR although some patients
did not complete the assigned treatment scheme.

Our results are comparable to those observed in the piv-
otal studies of Elbasvir/Grazoprevir, although more than
65% of our patients were GT1a with a baseline HCV viral
load > 800,000 IU/mL who received twelve weeks of therapy
following the design of the study, but according to the drug
data sheet that should have been treated for 16 weeks. Cur-
rently, we have excellent results from two trials that support
this option,’®'” even shortening to 8 weeks of therapy in
AHC'; but at the beginning of this study these data were
unknown.

The therapy was well tolerated without interruptions due
to side effects like previously studies report.'%-"?

In accordance with the published data,'®'® the presence
of other sexually transmitted diseases concomitantly to AHC
was very common in our patients and, during the follow up
period, we diagnose a high number of new STDs. Moreover,
we want to highlight the high rate of HCV reinfection in this
short period of follow-up that is similar to recently published
data in HIV/HCV MSM patients treated in the DDA era.'®?°

In one hand, we can consider as a study weakness the low
number of patients included, especially those infected with
GT1a and GT4, to do hard conclusions in this pilot study. But
in the other hand, taking into account that pangenotypic
treatment options are not available worldwide, our results
on elbasvir/grazoprevir efficacy and tolerability may give
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information to health care providers on available treatment
options for those patients.

Nevertheless, the really special conditions of the pop-
ulation studied (HIV+, MSM, high risk STD) is a remarkable
strength, in order to assess the efficacy of early health inter-
ventions in those patients.

As other authors have described,'?" we face a group of
patients with risky sexual practices, often related to drug
use, who have a high risk of contracting sexually transmitted
diseases. In these patients, in addition to providing treat-
ment for HCV and other STDs, we must keep them linked
to the medical care system to preserve the effect of the
cure and detect possible reinfections, implement behav-
ioral interventions aimed at reducing damage and offer help
in the addiction management. This strategy is aligned with
the objective proposed by WHO? to end viral hepatitis in
2030 and is included in a HCV micro elimination program in
specific high-risk populations in our environment.??

Summary

Treatment with Elbasvir/Grazoprevir for 8 or 12 weeks in
recent chronic hepatitis C in HIV+ coinfected patients is
highly effective and safe.

Funding

This study has been founded by MSD through the MSD
Research Program (MISP) with the code 11S53625.

Conflicts of interest

EM, JLB and JM receive compensation to serve as a consul-
tant for and on the speakers’ bureaus of Gilead Sciences,
Janssen Pharmaceuticals, VIIV, and MSD.

For the remaining authors no conflicts of interest were
declared.

Acknowledgments

ML designed the study, collected and analyzed data and
wrote the report. MM and BA collected and analyzed data
and wrote the report. JM designed the study and revised
the report. ELD designed the study, managed and analyzed
the data and wrote the report.

The remaining authors: collected data and revised the
report.

References

1. Boesecke C, Rockstroh J. Acute hepatitis C in
patients with HIV. Semin Liver Dis. 2012;32:130-7,
http://dx.doi.org/10.1055/5-0032-1316468.

2. Laguno M, Martinez-Rebollar M, Perez |, Costa J, Lar-

rousse M, Calvo M, et al. Low rate of sustained virological
response in an outbreak of acute hepatitis C in HIV-infected
patients. AIDS Res Hum Retroviruses. 2012;28:1294-300,
http://dx.doi.org/10.1089/AID.2011.0289.

3. Martinez-Rebollar M, Mallolas J, Pérez |, Gonzalez-
Cordon A, Lonca M, Torres B, et al. Acute outbreak of
hepatitis C in human immunodeficiency virus-infected

10.

1.

12.

13.

14.

15.

16.

17.

196

. Algoritmo

. Plan

patients. Enferm Infecc Microbiol Clin. 2015;33:3-8,

http://dx.doi.org/10.1016/j.eimc.2014.05.013.

. van de Laar TJW, Matthews GV, Prins M, Danta M. Acute hepatitis

C in HIV-infected men who have sex with men: an emerg-
ing sexually transmitted infection. AIDS. 2010;24:1799-812,
http://dx.doi.org/10.1097/QAD.0b013e3283311a5.

. Smith DJ, Jordan AE, Frank M, Hagan H. Spontaneous viral clear-

ance of hepatitis C virus (HCV) infection among people who
inject drugs (PWID) and HIV-positive men who have sex with men
(HIV+ MSM): a systematic review and meta-analysis. BMC Infect
Dis. 2016;16, http://dx.doi.org/10.1186/s12879-016-1807-5.

de tratamiento de la hepatitis aguda
por VHC en personas coinfectadas por VHC/VIH.
http://www.eacsociety.org/files/guidelines-8.1-spanish.pdf.

. Zhang B, Nguyen NH, Yee BE, Yip B, Ayoub WS, Lutch-

man GA, et al. Treatment of acute hepatitis C infec-
tion with pegylated interferon and ribavirin in patients
coinfected with human immunodeficiency virus: a system-
atic review and meta-analysis. Intervirology. 2015;58:242-9,
http://dx.doi.org/10.1159/000437427.

estratégico para el abordaje de la hepati-
tis C en el sistema nacional de salud. Julio 2015.
https://www.mscbs.gob.es/ciudadanos/enfLesiones/
enfTransmisibles/docs/plan_estrategico_hepatitis_C.pdf.

. Al-Salama ZT, Deeks ED. Elbasvir/grazoprevir: a review in

chronic HCV genotypes 1 and 4. Drugs. 2017;77:911-21,
http://dx.doi.org/10.1007/s40265-017-0739-8.

Sarpel D, Dieterich DT, Sarpel Mount Sinai West D, Sinai St Luke
M. C-Worthy: the beginning of the rise of elbasvir and grazopre-
vir for the treatment of hepatitis C genotype 1 mono and HIV
co-infected patients. doi:10.21037/atm.2016.09.22.

Sulkowski M, Hezode C, Gerstoft J, Vierling JM, Mallolas
J, Pol S, et al. Efficacy and safety of 8 weeks ver-
sus 12 weeks of treatment with grazoprevir (MK-5172) and
elbasvir (MK-8742) with or without ribavirin in patients
with hepatitis C virus genotype 1 mono-infection and
HIV/hepatitis C virus co-infection (C-WORTHY): a ran-
domised, open-label phase 2 trial. Lancet. 2015;385:1087-97,
http://dx.doi.org/10.1016/5S0140-6736(14)61793-1.

Rockstroh JK, Nelson M, Katlama C, Lalezari J, Mallolas
J, Bloch M, et al. Efficacy and safety of grazoprevir (MK-
5172) and elbasvir (MK-8742) in patients with hepatitis C
virus and HIV co-infection (C-EDGE CO-INFECTION): a non-
randomised, open-label trial. Lancet HIV. 2015;2:e319-27,
http://dx.doi.org/10.1016/52352-3018(15)00114-9.

Paul A, Robert Taylor H, Thielke R, Payne J, Nathaniel Gon-
zalez JGC. Research electronic data capture (REDCap) - a
metadata-driven methodology and workflow process for provid-
ing translational research informatics support. J Biomed Inform.
2009;42:377-81.

Boerekamps A, Van Den Berk GE, Lauw FN, Leyten EM,
van Kasteren ME, van Eeden A, et al. Declining Hepatitis C
Virus (HCV) incidence in dutch human immunodeficiency virus-
positive men who have sex with men after unrestricted access to
HCV therapy. Clin Infect Dis. 1360:66. doi:10.1093/cid/cix1007.
Braun DL, Hampel BH, Nguyen H, et al. A treatment as preven-
tion trial to eliminate HCV in HIV+ MSM: the Swiss HCVree Trial.
In: 25th Conf Retroviruses Opportunistic Infect (CROI), March
4-7. 2018. Boston Abstr 81LB.

Braun DL, Hampel B, Kouyos R, Nguyen H, Shah C, Flepp M,
et al. High cure rates with grazoprevir-elbasvir with or with-
out ribavirin guided by genotypic resistance testing among
human immunodeficiency virus/hepatitis c virus-coinfected
men who have sex with men. Clin Infect Dis. 2019;68:569-76,
http://dx.doi.org/10.1093/cid/ciy547.

Boerekamps A, De Weggheleire A, van den Berk GE, Lauw
FN, Claassen MA, Posthouwer D, et al. Treatment of acute
hepatitis C genotypes 1 and 4 with 8 weeks of grazoprevir



Gastroenterologia y Hepatologia 44 (2021) 191-197

18.

19.

20.

plus elbasvir (DAHHS2): an open-label, multicentre, single-arm,
phase 3b trial. Lancet Gastroenterol Hepatol. 2019;4:269-77,
http://dx.doi.org/10.1016/52468-1253(18)30414-X.

Sanchez C, Plaza Z, Vispo E, Mendoza C, Barreiro P, Fernandez-
Montero JV, et al. 985 Increasing rates of acute heaptitis
C along with high rates of syphilis in HIV-positive men who
have sex with men in Madrid. J Hepatol. 2013;58:5405-6,
http://dx.doi.org/10.1016/50168-8278(13)60987-3.

Berenguer J, Gil-Martin A, Jarrin 1, Montes ML,
Dominguez L, Aldamiz-Echevarria T, et al. Reinfec-
tion by hepatitis C virus following effective all-oral
direct-acting antiviral drug therapy in HIV/hepatitis
C virus coinfected individuals. AIDS. 2019;33:685-9,
http://dx.doi.org/10.1097/QAD.0000000000002103.

Ingiliz P, Wehmeyer MH, Boesecke C, Schulze Zur Wiesch J,
Schewe K, Lutz T, et al. Reinfection with the hepatitis C virus in
men who have sex with men after successful treatment with

21.

22.

23.

197

direct-acting antivirals in Germany: current incidence rates
compared with rates during the interferon era. Clin Infect Dis.
2019, http://dx.doi.org/10.1093/cid/ciz949.

Falade-Nwulia O, Sulkowski M. The HCV care contin-
uum does not end with cure: a call to arms for the
prevention of reinfection. J Hepatol. 2017;66:267-9,
http://dx.doi.org/10.1016/j.jhep.2016.10.027.

World Health Organization. Global health sector strat-
egy on viral hepatitis, 2016-2021: towards ending
viral hepatitis (2016). Available from: http://apps.

who.int/iris/bitstream/handle/10665/246177/WHO-HIV-
2016.06-eng.pdf [cited 14.11.18].

Lazarus JV, Wiktor S, Colombo M, Thursz M.
Micro-elimination - a path to global elimina-
tion of hepatitis C. J Hepatol. 2017;67:665-6,

http://dx.doi.org/10.1016/j.jhep.2017.06.033.



	Efficacy of Elbasvir/Grazoprevir in Early Chronic G1/G4Hepatitis C infection in HIV/HCV co-infected patientswith mild fibrosis

