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Abstract

Hepatitis C virus (HCV)/human immunodeficiency virus (HIV) coinfection is a
major problem among HIV-infected patients, resulting in increased morbidity and
mortality rates due to the acceleration of liver fibrosis progression by HIV, leading
to liver cirrhosis and hepatocellular carcinoma. Although the efficacy of direct-
acting antiviral therapy in patients with HIV/HCV coinfection and HCV monoin-
fection are similar in terms of sustained virologic response rate, there are some
additional complications that arise in the treatment of patients with HIV/HCV
coinfection, including drug-drug interactions and HCV reinfection due to the high
risk behavior of these patients. This review will summarize the current
management of HIV/HCYV coinfection.

Key Words: Viral hepatitis C; Human immunodeficiency virus, Liver fibrosis; Cirrhosis;
Hepatocellular carcinoma; Direct-acting antiviral agents; Antiretroviral therapy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Hepatitis C virus (HCV) coinfection is a major cause of liver-related disease
among patients with human immunodeficiency virus (HIV), with higher rates of
morbidity and mortality compared to HCV-monoinfected patients. Treatment with
direct-acting antiviral (DAA) agents has shown good efficacy in HCV/HIV-coinfected
patients and achieves sustained virologic response (SVR) rates similar to those of
HCV-monoinfected patients. The appropriate selection of DAA regimen is of crucial
importance, however, and drug interaction with antiretroviral therapy should be taken
into account to avoid adverse outcomes and lower rates of SVR.
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INTRODUCTION

Human immunodeficiency virus (HIV)/hepatitis C virus (HCV) coinfection results in
greater morbidity and mortality compared with HCV monoinfection[1]. Due to the
pathophysiology of HIV and HCV coinfection, HIV accelerates the progression of liver
fibrosis, leading to liver cirrhosis and hepatocellular carcinoma[2]. HIV/HCV
coinfection patients also have a higher incidence of cardiovascular disease. A meta-
analysis by Osibogun et al[3] reported that HIV/HCV coinfection leads to an increased
risk of cardiovascular diseases compared to HIV monoinfection, with a hazard ratio of
1.24.

HIV/HCV coinfection was more difficult to treat than HCV monoinfection before
the advent of direct-acting antiviral (DAA) agents, and most studies showed lower
rates of sustained virologic response (SVR) in patients with HIV/HCV coinfection who
received interferon treatment. Currently, DAA shows high efficacy in attaining SVR
rates that are comparable in patients with HIV/HCV coinfection and those with HCV
monoinfection[4,5] as shown in Table 1. However, the drug interaction between
antiretroviral therapy (ART) and DAAs still constitutes a major problem in treatment,
as it may undermine the efficacy of DA As or increase the toxicity of DDAs.

In this review, we summarize and simplify the current management of HIV/HCV
coinfection (Figure 1).

GOALS OF TREATMENT AND DECIDING WHEN TO TREAT

The endpoint of HCV therapy is an SVR evaluated by quantitative HCV RNA and a
liver function test panel at 12 or 24 wk following completion of treatment confirming
the undetectability of HCV RNA and normalization of liver enzymel[6]. This cure of
HCYV infection determined by SVR yields several clinical benefits that can reduce the
rate of liver decompensation, delay progression of liver fibrosis, reduce the incidence
of hepatocellular carcinoma, and also lower the HCV transmission rate among these
patients.

All patients with virologic evidence of chronic HCV infection should receive DAA
treatment if not prevented from doing so by financial constraints. On the other hand,
in settings of limited resources, treatment should be prioritized in favor of patients
who are at the highest risk of substantial morbidity and mortality from untreated HCV
infection such as those with advanced fibrosis or cirrhosis, those who are transplant
recipients, or those who have severe extrahepatic manifestations.

DAA REGIMEN SELECTION

The principal of DAA regimen selection is based on genotype, HCV treatment
experience, current ART regimen, and the presence of liver cirrhosis or other
comorbidities that carry contraindications for certain DAA regimens. Patients with
HIV/HCV coinfection have been found to be more likely to delay DAA treatment than
patients with HCV monoinfection. A study by Zuckerman et al[7] revealed that
patients with HIV/HCV coinfection had a longer time to initiation of DAA than HCV-
monoinfected patients because of changing ART therapy. HCV-monoinfected patients
started DAA treatment after a median of 13 d (IQR 8-26 d), compared to a median of
24 d (IQR 14-46 d) for those with HIV/HCV coinfection, while median time to
treatment initiation in HIV/HCV coinfection patients who did not change ART
regimen was 18 d. Early consultation and good coordination between HIV specialists
and hepatologists could shorten the delay in DAA treatment initiation.

ART-naive patients
For patients who have never received ART, timing of DAA treatment and ART
initiation are of paramount importance. It is generally recommended that ART be
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Table 1 Prevalence and sustained virologic response after hepatitis C virus treatment in patients with hepatitis C virus monoinfection

compared to patients with hepatitis C virus/human immunodeficiency virus coinfection

HCV monoinfection HCV/HIV coinfection
Prevalence 184 million person worldwide 2.3 million person worldwide
SVR after interferon treatment 36%-76% (genotype 1, 2, 3, 4, treatment naive) 18.4%-50% (genotype 1, 2, 3, 4, treatment naive)
SVR after DAA treatment 96%-100% (pangenotype, treatment naive) 95%-98% (pangenotype, treatment naive)

DAA: Direct-acting antiviral; HCV: Hepatitis C virus; HIV: Human immunodeficiency virus; SVR: Sustained virologic response.

Jaishideng®

commenced 4-6 wk before DAA in order to evaluate the tolerability and adverse
effects of ART, as some patients have to undergo changes in ART regimens that might
affect the selection of DAA treatment. Evidence from a study in the interferon era
showed that initiating ART treatment before HCV therapy achieved restoration of
immune function and improved HCV treatment outcomes[8].

ART-experienced patients

HIV/HCV coinfected patients who are tolerant to ART regimens and have good HIV
suppression can start HCV treatment if no significant drug interaction occurs with the
selected HCV treatment; furthermore, they can continue their original ART regimen.
In the event that ART has potential drug interaction with the DAA treatment, a switch
in ART regimen is indicated. While changing an ART regimen, it is important to be
aware of the potential for adverse events triggered by new agents, and of the
possibility of HIV viral breakthrough. HCV treatment should be delayed for 4-6 wk
after switching ART regimen to allow patients to develop tolerance to the new ART
regimen.

Genotype-based regimens

Genotype-based regimens can be divided into two groups: Non-genotype 3 and
pangenotype. This simplifies regimen selection as the efficacy of HCV antiviral
regimens in coinfected patients is comparable to that in monoinfected individuals, a
critical factor to consider in choosing DAA regimens is potential drug interaction with
the patient’s current ART (Table 2).

NON-GENOTYPE 3 TREATMENT REGIMEN

Sofosbuvir/ledipasvir

The efficacy of sofosbuvir (SOF)/ledipasvir (LED) for the treatment of HIV/HCV
coinfection patients has been evaluated in many studies, although these have mostly
included genotype 1 (98%-100%) and only a small amount genotype 4 (2%) data, and
they have been found to attain good SVR of up to 96%-98%[9]. Several studies of HCV
monoinfection patients have shown that SOF/LED could be used in genotype 4, 5, and
6 with an SVR of up to 96.6%[10-12]. Data concerning the use of this regimen in
patients with HIV/HCV genotypes 4, 5, and 6 coinfection are sparse, but a study of a
small number of these coinfected patients has shown good efficacy[13].

Drug interaction with ART

For patients who had tenofovir disoproxil fumarate in ART treatment, caution is
advisable, as this regimen increases tenofovir levels; patients with an estimated
glomerular filtration rate (eGFR) < 60 mL/min should also avoid this regimen[14].
Tenofovir alafenamide could be an alternative for concomitant use with SOF/LDV
regimen in patients with impaired renal function.

Elbasvir/grazoprevir

The C-EDGE CO-INFECTION study, which included treatment-naive patients with
HIV/HCV-genotype 1, 4, and 6 coinfection, showed that treatment efficacy with 12 wk
of this regimen achieved SVR of 96%[15]. The most common side effects of this
regimen were fatigue (13%), headache (12%) and nausea (9%).
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Table 2 Drug-drug interaction between antiretroviral drugs and direct-acting antiviral agents

Antiretroviral drugs SOF/LED SOF/VEL SOF/VEL/VOX EBR/GZR GLE/PIB
NRTIs

Tenoforvir disoproxil fumarate A A A - -
NNRTIs

Efavarenz - X X X X
Etravirenz - X X X X
Nevirapine - X X X X

Protease inhibitors

Atazanavir/ritonavir -
Atazanavir/ cobicistat -
Darunavir/ritonavir -
Darunavir/ cobicistat -

Lopinavir/ritonavir -

- X X X
- X X X
- X X X
- - X X
o X X X

A : Should be avoided in patients with an eGFR < 60 mL/min; X: Should be avoided; EBR: Elbasvir; GLE: Glecaprevir; GZR: Grazoprevir; LDV: Ledipasvir;
NNRTIs: Non-nucleoside reverse transcriptase inhibitors; NRTIs: Nucleoside reverse transcriptase inhibitors; PIB: Pibrentasvir; SOF: Sofosbuvir; VEL:

Velpatasvir; VOX: Voxilaprevir.

Jaishideng®

Drug interaction with ART

The use of efavirenz and etravirine should be avoided, as they cause a decrease in
levels of elbasvir and grazoprevir; in addition, protease inhibitors are contraindicated
because they trigger elevated grazoprevir levels[16].

PANGENOTYPE TREATMENT REGIMEN

Glecaprevir/pibrentasvir

The efficacy of glecaprevir/pibrentasvir has been proven by the phase 3, multicenter
EXPEDITION-2 study, which included treatment-naive and experienced HIV/HCV
coinfection patients with genotype 1, 2, 3, 4, or 6 infection. An 8- or 12-wk course of the
daily fixed-dose combination of glecaprevir (300 mg)/pibrentasvir (120 mg) was
administered in patients without and with compensated cirrhosis respectively. This
study achieved SVR12 of up to 98%[17]. Treatment for 8 wk with glecaprevir/
pibrentasvir showed similar SVR rates to a 12-wk course of this regimen in HCV-
monoinfected patients with cirrhosis, but data concerning HIV/HCV coinfection
patients with cirrhosis are scarce. Consequently, an 8-wk course of glecaprevir/
pibrentasvir cannot be recommended for HIV/HCV coinfected patients with cirrhosis
at this time. The most commonly noted adverse events from this regimen were
headache and fatigue.

Drug interaction with ART

Glecaprevir/pibrentasvir should not be used with atazanavir owing to the risk of
aminotransferase elevation[18], and other protease inhibitors, including darunavir,
lopinavir, and ritonavir, are contraindicated because they increase levels of
glecaprevir/pibrentasvir. In addition, patients who are on ART containing efavirenz,
etravirine or nevirapine, should not be prescribed glecaprevir/ pibrentasvir because of
potential reductions in plasma glecaprevir/ pibrentasvir levels.

Sofosbuvir/velpatasvir

The ASTRAL-5 trial, which evaluated the efficacy of sofosbuvir/velpatasvir for 12 wk
in patients with HIV/HCV coinfected patients included genotype 1, 2, 3, and 4,
managed to achieve SVR12 of up to 95%[19]. The most common adverse events of this
regimen were headache, fatigue and nausea.
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Figure 1 The hepatitis C virus/human immunodeficiency virus coinfection treatment algorithm. ART: Antiretroviral therapy; DAA: Direct-acting
antiviral; HCC: Hepatocellular carcinoma; HCV: Hepatitis C virus; HIV: Human immunodeficiency virus; SVR: Sustained virologic response.

Drug interaction with ART

Sofosbuvir/velpatasvir should not be used with nevirapine, efavirenz or etravirine
because these agents can reduce velpatasvir levels due to their enzymatic inducer
capability[20].

HCV WITH DAA TREATMENT EXPERIENCE

Sofosbuvir/velpatasvir/voxilaprevir

This regimen is recommended for patients in whom previous DAA treatment has
failed, although only limited data exist regarding the use of these regimens in
HIV/HCV coinfected patients. The RESOLVE study[21], which evaluated the
treatment efficacy of this regimen in coinfected patients with previous DAA treatment
failure, revealed SVR12 of 82%; however, the small sample size of only 18 patients
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means that further research involving a larger number of patients is needed.
Headache, diarrhea and nausea were the most commonly reported adverse events.

Drug interaction with ART

Sofosbuvir/velpatasvir/voxilaprevir are not recommended for use with enzyme
inducer medications, such as efavirenz, etravirine, and nevirapine, because of the risk
of a decline in DAA drug levels. Voxilaprevir should not be used with ritonavir-
boosted atazanavir, as it increases voxilaprevir levels by up to 331%.

SPECIAL GROUPS OF PATIENTS

HBY coinfection

Some HIV/HCV coinfection patients also have HBV infection because these diseases
share the same modes of transmission. The principle of ART is the same as that for
patients with HBV/HIV coinfection, which is to choose antiretroviral agents with
activity against HBV[22], and the drug of choice could be tenofovir disoproxil
fumarate or tenofovir alafenamide. It is important to be aware of the potential for HBV
reactivation during DAA treatment in patients who are not on antivirals which act
against HBV. Usually, HCV has mechanisms to suppress HBV replication, but if HCV
is removed during DAA treatment, HBV flare can occur[23]. In patients with only anti-
HBc positive with hepatitis B surface antigen-negative status, an antiviral agent
against HBV is not required, but ALT should be monitored monthly to identify HBV
reactivation.

Decompensated cirrhosis

Patients with decompensated cirrhosis have some problems which are difficult to treat
because of the possibility of worsening decompensation that might interrupt DAA
treatment and have an adverse impact on its effectiveness. Furthermore, the number of
treatment regimens is limited because protease inhibitor-containing regimens are
contraindicated in these groups of patients. The primary regimen for treating patients
with decompensated cirrhosis is sofosbuvir and velpatasvir with weight-based
ribavirin for 12 wk; in cases where ribavirin is contraindicated, it is recommended that
the course of sofosbuvir and velpatasvir without ribavarin be extended to 24 wk[24].
Ribavarin should be started as low a dose as 600 mg daily, and dose escalation is
dependent on the tolerance of the patients. For patients with decompensated (Child-
Pugh B or C) cirrhosis with a model for end stage liver disease score > 18-20, liver
transplantation should be the first choice of treatment if waiting lists do not exceed 6
mo. Referral to experienced centers with availability of liver transplantation could be
the best option for this group of patients.

HIV/HCV coinfection in men who have sex with men

Men who have sex with men (MSM) have a high rate of HCV transmission and of
reinfection after being cured with DAA treatment because they still continue to engage
in high-risk behaviors that are prone to result in transmission of HCV. Recent data
showed an increased incidence of HCV infection in HIV-infected MSM. HCV infection
had an incidence of 6.35/1000 person-years among HIV-infected MSM, while the
incidence of HCV infection in HIV negative MSM was low and similar to that of the
general population (0.4/1000 person-years)[25]. The route of transmission is mostly
from sexual contact, especially anal intercourse[26]. Although HIV pre exposure
prophylaxis (PrEP) can reduce HIV transmission, it cannot eliminate the risk of HCV
transmission in condomless anal sexual intercourse. A study from England revealed
that two-thirds of HIV-negative patients who used PrEP acquired HCV via a sexual
route[27]. Studies have shown that HIV/HCV coinfection MSM shed HCV in their
semen[28], and they also had rectal shedding because rectal bleeding is associated
with HCV transmission among HIV-infected MSM[29]. Annual screening for HCV
infection among MSM is recommended for sexually active HIV-infected MSM and
may be done more frequently depending on high-risk sexual behaviors. The treatment
regimen of DAA is similar to that employed for heterosexual patients depending on
genotype, treatment experience or comorbid diseases, but counseling about the risk of
HCV reinfection is crucial, as is instruction about methods of reducing HCV
reinfection risk after being cured of HCV infection[30].
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HIV/HCV in people who inject drugs

Injection drug use (IDU) is an important risk factor for HIV and HCV transmission.
Although patients with IDU run the risk of HCV reinfection, active or recent drug use
is not a contraindication for HCV treatment. In low-resource countries with limited
access to HCV therapy treatment for active IDU patients, there are still conflicts
regarding this issue[31].

CONCLUSION

HCV infection is still a major issue among HIV-infected patients. Although in the
DAA era, the efficacy of treatment is similar to that achieved in HCV monoinfection
patients, drug interactions with ART and liver related morbidities are still a problem
for patients receiving HIV/HCV treatment. Prompt initiation of HCV treatment and
collaboration between hepatologists and HIV specialists could help to improve
treatment outcomes.
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