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ABSTRACT

Introduction: While coformulated ledipasvir
(90 mg)/sofosbuvir (400 mg) (LDV/SOF) is
approved for the treatment of hepatitis C virus
(HCV) genotype 2 (GT2) infection in Taiwan,
Japan, and New Zealand, data regarding its use

for HIV (Human Immunodeficiency Virus)-
positive patients infected with HCV GT2 are
sparse. We aimed to assess the effectiveness and
tolerability of LDV/SOF for HIV-positive
patients with HCV GT2 coinfection.
Methods: From January 2019 to July 2020, con-
secutive HIV-positive Taiwanese patients infec-
ted with HCV GT2 who received LDV/SOF were
retrospectively included for analysis. The effec-
tiveness was determined by sustained virologic
response 12 weeks off-therapy (SVR12).
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Results: Of the 114 patients (mean age,
38.6 years) initiating LDV/SOF during the study
period, 0.9% had liver cirrhosis and 4.4% were
HCV treatment-experienced. All patients had
estimated glomerular filtration rate
(eGFR)[30 ml/min/1.73 m2 and were receiving
antiretroviral therapy with 98.2% having CD4
counts C 200 cells/mm3 and 93.9% plasma HIV
RNA load\50 copies/ml. Antiretrovirals pre-
scribed included tenofovir alafenamide/emtric-
itabine in 42.1%, tenofovir disoproxil fumarate
(TDF)/emtricitabine 18.4%, other nucleoside
reverse transcriptase inhibitors (NRTIs) 39.5%,
non-NRTIs 12.3%, protease inhibitors 13.2%,
and integrase inhibitors 74.6%. All patients had
undetectable plasma HCV RNA load at the end
of treatment, and 96.5% achieved SVR12 in
intention-to-treat analysis. The on-treatment
eGFR decline was more pronounced in those
receiving TDF-containing antiretroviral therapy
(mean change, - 8.33 ml/min/1.73 m2), which
was reversible after discontinuation of LDV/
SOF. None of the patients interrupted LDV/SOF
during the 12-week treatment course.
Conclusion: Similar to the response observed
among HIV-negative patients, LDV/SOF is

effective for HIV-positive patients coinfected
with HCV GT2.

Keywords: Antiretroviral therapy; Direct-
acting antivirals; End-of-treatment response;
Estimated glomerular filtration rate;
Ledipasvir; Sofosbuvir; Sustained virologic
response

Key Summary Points

Why carry out this study?

Despite approval for the treatment of
hepatitis C virus (HCV) genotype 2 (GT2)
infection in Taiwan, Japan, and New
Zealand, whether coformulated
ledipasvir/sofosbuvir (LDV/SOF) will be
effective for HIV-positive patients infected
with HCV GT2 remains unclear.

What was learned from the study?

LDV/SOF is demonstrated to be effective
for HIV-positive patients coinfected with
HCV GT2, with a high sustained virologic
response rate at 12 weeks off-therapy
(96.5%), which is similar to that observed
among HIV-negative patients.

All included patients completed the
12-week course of LDV/SOF treatment,
demonstrating its good tolerability.

The on-treatment decline of estimated
glomerular filtration rate was more
pronounced in those receiving
antiretroviral therapy containing
tenofovir disoproxil fumarate (mean
change, - 8.33 ml/min/1.73 m2), which
was reversible after discontinuation of
LDV/SOF.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
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for this article go to https://doi.org/10.6084/
m9.figshare.14096155.

INTRODUCTION

A global estimate of 71 million people are living
with hepatitis C virus (HCV) and this infection
is a major public health threat, particularly in
the Asia–Pacific region that bears the largest
global burden of death from viral hepatitis [1].
South-East Asia and the Western Pacific region
in combination have 24 million people infected
by HCV, with disparate prevalence ranging
from 0.1 to 4.7% across countries [1–3].
Approximately 2.3 million (6.2%) HIV (Human
Immunodeficiency Virus)-positive patients have
serologic evidence of past or present HCV
infection globally, and the seroprevalence was
highest among injection drug users (82.4%),
followed by men who have sex with men (MSM)
(6.4%) and low-risk individuals (2.4%) [1].
Acquisition of acute HCV infection through
sexual transmission among HIV-positive MSM
has been increasingly recognized in Europe,
USA, and the Asia–Pacific region [4–7]. Factors
facilitating sexual transmission of HCV among
MSM may include unprotective receptive anal
sex, chemsex, use of sex toys with mucosal
trauma and blood exposure, concurrent sexu-
ally transmitted diseases, and the dynamics of
social networking resulting from advances in
communication technology [8, 9].

HIV/HCV coinfection is associated with
higher risk of fibrosis progression, leading to
cirrhosis of the liver and hepatocellular carci-
noma if left untreated [10, 11]. HCV disease has
become a major cause of death among HIV-
positive patients [12]. These people should be
diagnosed timely and provided with effective
treatment for both HIV and HCV as a priority
[13]. Implementation of HCV treatment used to
be difficult in the interferon era, however, due
to suboptimal treatment responses and safety
and tolerability issues. The introduction of
direct-acting antivirals (DAAs) has revolution-
ized the treatment landscape. DAA therapies
have resulted in similarly high rates of sustained
virologic response (SVR) for HCV infection in
patients with and those without HIV infection,

making HIV-positive patients no longer a diffi-
cult-to-treat population for HCV treatment [14].
Through scaling-up of service coverage of test-
ing, treatment, and prevention, elimination of
HCV is now considered achievable.

Ledipasvir/sofosbuvir (LDV/SOF), the fixed-
dose combination of NS5A inhibitor and NS5B
polymerase inhibitor, is approved for the treat-
ment of patients infected with HCV genotypes
1, 4, 5, and 6 [15, 16]. The reduced potency of
ledipasvir against HCV genotype 2 (GT2)
in vitro has precluded ledipasvir from entering
into large-scale clinical trials, and, therefore,
LDV/SOF is not routinely used for HCV GT2
infection in Western countries [17]. GT2
accounts for 13% of HCV infections globally, is
commonly seen in some countries in East Asia,
Latin American, and Saharan Africa, and has
recently been recognized as the leading cause
(39.7%) of acute HCV infection among HIV-
positive MSM in Taiwan [6, 7, 18]. Recent
studies in New Zealand, Japan, Taiwan, and
China have demonstrated high SVR rates
(94.8–100%) and good safety profile in HCV
GT2-infected, HIV-negative patients receiving
the 8- to 12-week course of LDV/SOF [19–25].
Whether LDV/SOF will be similarly effective for
HIV-positive patients with HCV GT2 coinfec-
tion remains unclear. We conducted a multi-
center, retrospective study to evaluate the
effectiveness and tolerability of LDV/SOF in
HIV-positive patients coinfected with HCV
GT2.

METHODS

Study Population and Setting

In Taiwan, DAAs were conditionally included in
the National Health Insurance (NHI) coverage
beginning in December 2016 [26]. The National
HCV Elimination Program by providing free-of-
charge DAA therapies was subsequently expan-
ded to cover all patients with HCV viremia,
including patients with acute HCV infection,
beginning in January 2019. Hepatologists and
HIV-treating infectious disease specialists are
permitted to screen and treat HIV/HCV-coin-
fected patients who meet the inclusion criteria.
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The HCV treatment are strictly regulated by the
National HCV Elimination Program and the
NHI Bureau in Taiwan. Individuals enrolled in
the treatment program are required to visit the
clinics every 2–4 weeks to refill DAAs during the
HCV treatment course, and at the end of treat-
ment (EOT), and 12 weeks off-therapy. Labora-
tory examinations are required to be performed
at baseline [including serum albumin, total and
direct bilirubin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), a-feto-
protein, prothrombin time and partial throm-
boplastin time, hepatitis B virus (HBV)
serological markers, HCV genotype, abdominal
sonography, and plasma HCV RNA load], week
4 (ALT, AST), the EOT (ALT, AST, plasma HCV
RNA load), and 12 weeks off-therapy (total and
direct bilirubin, AST, ALT, plasma HCV RNA
load). The adherence assessment was conducted
by counting the remaining DAA pills at the
clinics by treating physicians and case man-
agers. Drug–drug interaction was evaluated
prior to LDV/SOF initiation using electronic
tools (e.g., website or application software of
Liverpool HEP Interactions) [27]. Drugs classi-
fied as ‘‘should not be coadministered’’ or ‘‘po-
tential clinically significant interaction’’ with
LDV/SOF, such as amiodarone, digoxin, rifam-
picin, phenytoin, rosuvastatin, and others, were
not allowed.

HIV-positive patients in Taiwan are provided
with free-of-charge access to combination
antiretroviral therapy (cART) and monitoring of
plasma HIV RNA load, CD4 lymphocyte count,
renal and liver function, lipids, and serological
markers of viral hepatitis and viral load, if nec-
essary, according to the national HIV treatment
guidelines. HIV care is provided by HIV-treating
infectious disease specialists in collaboration
with case managers at the designated hospitals
around Taiwan.

In this retrospective cohort study, we con-
secutively included eligible HIV-positive
patients aged 20 years or older who were diag-
nosed with HCV GT2 viremia and initiated a
fixed-dose combination tablet of LDV/SOF at
the participating hospitals of the Taiwan HIV
Study Group between January 2019 and July
2020. Patients were either HCV treatment-naı̈ve
or -experienced.

Data Collection

All data were collected retrospectively from the
participating hospitals by reviewing the elec-
tronic medical records of the included patients.
A standardized data form was used to collect
information on demographics (year of birth and
gender), clinical characteristics (HIV transmis-
sion route and cART regimen before and after
initiation of LDV/SOF) and laboratory test
results (CD4 count, plasma HIV RNA load,
hemogram, and biochemistry). The estimated
glomerular filtration rate (eGFR) was assessed
with the use of Chronic Kidney Disease Epi-
demiology Collaboration (CKD-EPI) equation.
Blood samples to determine HCV RNA load
were obtained at baseline, week 4 and EOT, and
12 weeks off-therapy. All reported adverse
events were recorded. This retrospective study
was approved by the Institutional Review Board
or Research Ethics Committee of each partici-
pating hospital [National Taiwan University
Hospital (registration number 201003112R), Far
Eastern Memorial Hospital (105040-F), Taoyuan
General Hospital (TYGH103011), Tri-Service
General Hospital (1-105-05-057), Hsinchu
Mackay Memorial Hospital (18MMHIS008e),
Taichung Veterans General Hospital
(CF16114B), Changhua Christian Hospital
(160408), National Cheng Kung University
Hospital (B-BR-105-038), Chi Mei Medical Cen-
ter (10505-002), Kaohsiung Veterans General
Hospital (VGHKS19-CT4-02), Kaohsiung Medi-
cal University Hospital (KMUH-IRB-20110040),
and Kaohsiung Municipal Ta-Tung Hospital
(KMUHIRB-20130016 and KMUHIRB-
20130017)], and the requirement for oral or
written informed consent was waived.

End Points

The primary effectiveness end point, analyzed
according to the Food and Drug Administration
(FDA) snapshot algorithm, was SVR with unde-
tectable HCV RNA 12 weeks off-therapy
(SVR12), defined as having plasma HCV RNA
load less than the lower limit of quantification
(LLOQ,\30 IU/ml) 12 weeks after completion
of LDV/SOF treatment. The primary safety
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endpoint was any adverse event leading to dis-
continuation of LDV/SOF before completion.
The secondary end point was HIV virologic
suppression after completing LDV/SOF treat-
ment, which was defined as plasma HIV RNA
load\50 copies/ml.

Statistical Analysis

All analyses were performed using Statistical
Program for Social Sciences (SPSS Statistics v.21,
IBM, Armonk, NY, USA). The baseline patient
characteristics are shown in means with stan-
dard deviation (SD) and percentages when
appropriate. The SVR12 is shown in number
and percentage with 95% confidence level (CI).
The safety profiles and laboratory abnormalities
are shown in number and percentages when
appropriate. When two proportions were being
compared, a chi-square test was used. Fisher’s
exact test was used when any value in the cells
of the contingency table was smaller than 5.
Between-group differences for continuous data
were compared using Mann–Whitney U test.

RESULTS

Between January 2019 and July 2020, a total of
114 HIV-positive patients receiving LDV/SOF
for HCV GT2 infection were included. The
baseline characteristics are shown in Table 1.
The mean age was 38.6 years (SD 9.1), and
99.1% of the patients were male. All patients
had been receiving cART before initiation of
LDV/SOF, with two nucleos(t)ide reverse tran-
scriptase inhibitors (NRTIs) plus a third agent
including integrase strand transfer inhibitor
(InSTI), protease inhibitor (PI), or non-NRTI.
Tenofovir alafenamide (TAF)/emtricitabine and
tenofovir disoproxil fumarate (TDF)/emtric-
itabine were used as the backbone NRTIs in 48
(42.1%) and 21 (18.4%) patients, respectively.
Eighty-five (74.6%) patients used InSTIs as third
agent of antiretroviral regimen: 4 patients
received coformulated bictegravir/emtric-
itabine/TAF and the other 44 coformulated
elvitegravir/cobicistat/emtricitabine/TAF. Ten
patients (8.8%) had switch of antiretroviral
regimen prior to initiation of LDV/SOF,

including 7 because of concerns about renal
function when TDF and LDV/SOF were con-
currently used, and 3 because of simplification
of antiretroviral regimens. Most of the patients
were virally suppressed with HIV RNA load\50
copies/ml and CD4 lymphocyte
count C 200 cells/mm3 (93.9% and 98.2%,
respectively).

The HCV treatment response is shown in
Fig. 1. All had HCV RNA\LLOQ at the EOT,
and 96.5% (110/114) patients achieved SVR12.
Two patients missed the HCV virologic assess-
ment for SVR12 and were counted as virologic
failure; the third patient was considered to have
a HCV relapse because he reported having nei-
ther unprotected sex nor injecting drug use
from DAA initiation to SVR12 assessment; and
the fourth patient was non-adherent during the
12-week course of therapy. After excluding the
two patients who missed SVR12 assessment, the
per-protocol SVR12 rate was 98.2% (110/112).
The trends of AST and ALT levels are shown in
Fig. 2. The median AST and ALT level at baseline
was 35.0 (IQR 26.0–35.0) IU/L and 51.0
(31.8–92.3) IU/L, respectively, which declined
to 21.0 (17.0–24.0) IU/L and 17.0 (12.3–24.8)
IU/L, respectively, at SVR12 assessment.

A total of 105 patients had plasma HIV RNA
load determined after completion of LDV/SOF
treatment and 96 (91.4%) of them remained
virally suppressed (\50 copies/ml), 2 (1.9%)
had plasma HIV RNA load of 50–200 copies/ml,
and 7 (6.7%) had plasma HIV RNA load[200
copies/ml. HIV virologic response was not
associated with HCV virologic failure to LDV/
SOF treatment. Compared with the patients
who had no switch of antiretroviral regimens,
10 patients who had switch of antiretroviral
regimens prior to initiation of LDV/SOF treat-
ment had a lower rate of HIV viral suppression
at assessment 12 weeks off-therapy (92.6% [88/
95] vs. 80.0% [8/10], P = 0.205). Plasma HBV
DNA load was available in only 6 patients before
initiation of LDV/SOF, while 2 had follow-up
HBV DNA testing after completion of LDV/SOF
and both of them had undetectable HBV DNA
load (\20 IU/ml).

No patients reported significant adverse
effects leading to premature discontinuation of
LDV/SOF. All patients receiving TDF and TAF
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had baseline eGFR C 60 ml/min/1.73 m2, with a
mean value of 101.8 and 95.7 ml/min/1.73 m2,
respectively. Declines in eGFR were observed in

Table 1 Demographic and clinical characteristics of the
114 included HIV-positive patients coinfected with HCV
genotype 2 at baseline

Variable

Age, mean (SD), years 38.6 (9.1)

Male gender, n (%) 113 (99.1)

Transmission route of HCV infection, n (%)

Sexual transmission 65 (57.0)

Injecting drug use 19 (16.7)

Unknown 30 (26.3)

HCV seroconversion within 1 year, n (%) 24 (21.1)

Plasma HCV RNA load, mean (SD), log10
IU/ml

6.3 (1.0)

HCV treatment-experienced a, n (%) 5 (4.4)

DAA 2 (1.8)

PegIFN ± ribavirin 4 (3.5)

Positive HBsAg, n (%) 10 (8.8)

Liver cirrhosis, n (%) 1 (0.9)

Hepatocellular carcinoma, n (%) 0 (0)

eGFR, mean (SD), ml/min/1.73 m2 94.4 (17.3)

eGFR[30 ml/min/1.73 m2, n (%) 114 (100)

CD4 lymphocyte count C 200 cells/mm3,

n (%)

112 (98.2)

Plasma HIV RNA\50 copies/ml, n (%) 107 (93.9)

Use of cART, n (%) 114 (100)

cART switch before initiation of LDV/SOF

treatment, n (%)

10 (8.8)

To avoid drug interaction between TDF

and LDV/SOF

7 (6.1)

Simplification of antiretroviral regimen 3 (2.6)

Antiretroviral regimen, n (%)

Nucleos(t)ide reverse transcriptase inhibitors

TAF-based 48 (42.1)

TDF-based 21 (18.4)

Non-TFV-based 45 (39.5)

Third agent of antiretroviral regimens

Table 1 continued

Variable

Non-nucleoside reverse-transcriptase

inhibitor

14 (12.3)

Protease inhibitor 15 (13.2)

Integrase strand transfer inhibitor 85 (74.6)

Dolutegravir 37 (32.5)

Elvitegravir 44 (38.6)

Bictegravir 4 (3.5)

cART combination antiretroviral therapy, DAA direct
acting antiviral, eGFR estimated glomerular filtration rate,
HCV hepatitis C virus, LDV/SOF ledipasvir/sofosbuvir,
PegIFN pegylated interferon, SD standard deviation, TAF
tenofovir alafenamide, TFV tenofovir, TDF tenofovir
disoproxil fumarate
a Three patients had had treatment with PegIFN ± rib-
avirin, one velpatasvir/SOF (VEL/SOF), and the remain-
ing one PegIFN ? ribavirin for HCV genotype 1b
infection and VEL/SOF for HCV genotype 1b reinfection
when he had achieved HIV viral suppression (\20 copies/
ml) with antiretroviral therapy. All these 5 HCV treat-
ment-experienced patients achieved sustained virologic
response with LDV/SOF for HCV GT2 infection during
the study period

Fig. 1 Treatment response to ledipasvir/sofosbuvir. LDV/
SOF ledipasvir/sofosbuvir, SVR12 sustained virologic
response 12 weeks off-therapy
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the patients concurrently receiving TDF- or
TAF-containing antiretroviral therapy with
LDV/SOF (Table 2). Among the patients whose
eGFR at baseline and on-treatment were both
recorded, the decline of eGFR was more

pronounced, but not statistically significant, in
those receiving TDF (mean change, - 8.33 ml/
min/1.73 m2, n = 20) than in those receiving
TAF (- 4.20 ml/min/1.73 m2, n = 34)
(P = 0.835). The changes of eGFR from baseline
to the timepoint for assessing SVR12 were small
in both groups (TDF, - 0.7 ml/min/1.73 m2,
n = 20; and TAF, - 3.0 ml/min/1.73 m2,
n = 47). No patients interrupted LDV/SOF due
to declines of eGFR.

DISCUSSION

Treating patients with HIV/HCV coinfection is a
clinical challenge and of great practical impor-
tance in our commitment to the elimination of
HCV infection, not only because of increasing
incidences of acute HCV infection and reinfec-
tion among HIV-positive MSM but also because
of complicated issues surrounding drug inter-
actions between DAAs and cART and other
concomitant medications or substances in this
population. A regimen that is efficacious, safe,

Fig. 2 Sequential change of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST). EOT end
of treatment, SVR12 sustained virologic response 12 weeks
off-therapy

Table 2 Changes of renal function stratified by the use of TAF-, TDF- or non-TFV-containing antiretroviral regimens and
different levels of baseline eGFR

eGFR, mean (SD),
ml/min/1.73 m2

Before LDV/SOF During LDV/SOF SVR12 Post-SVR12

TDF (n = 21)

eGFR C 60 (n = 21) 101.8 (16.1)

(n = 21)

94.1 (20.7)

(n = 20)

100.9 (24.0)

(n = 20)

99.2 (13.7)

(n = 7)

eGFR\60 (n = 0) NA NA NA NA

TAF (n = 48)

eGFR C 60 (n = 48) 95.7 (17.8)

(n = 48)

90.7 (15.5)

(n = 34)

92.8 (16.5)

(n = 47)

94.2 (15.2)

(n = 24)

eGFR\60 (n = 0) NA NA NA NA

Non-TFV (n = 45)

eGFR C 60 (n = 44) 90.3 (15.5)

(n = 44)

91.0 (18.8)

(n = 26)

87.6 (13.9)

(n = 44)

90.1 (14.4)

(n = 24)

eGFR\60 (n = 1) 58.9 67.4 65.0 NA

eGFR estimated glomerular filtration rate, NA not available, SD standard deviation, TAF tenofovir alafenamide, TDF
tenofovir disoproxil fumarate, TFV tenofovir
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tolerable, and easy to take is critical for suc-
cessful treatment scale-up. This retrospective
study indicates that a 12-week course of LDV/
SOF treatment was effective in treating HIV-
positive patients with HCV GT2 coinfection.
We observed a SVR12 rate of 96.5% in a real-life
clinical care setting, while most of the patients
remained HIV virally suppressed. All patients
completed the 12-week course of LDV/SOF
treatment, demonstrating its good tolerability.

The clinical effectiveness of LDV/SOF in
patients with HCV GT2 infection is not unex-
pected. The SVR12 rates following LDV/SOF
treatment in HIV-negative patients with HCV
GT2 infection were high (ranging from 94.8 to
100%) in the published data from China, Tai-
wan, Japan, and New Zealand (Supplementary
Table S1) [19–25]. The SVR12 rate in the inten-
tion-to-treat analysis among our 114 HIV/HCV-
coinfected patients (96.5%) is in line with those
observed among patients with HCV monoin-
fection following 12 weeks of LDV/SOF treat-
ment. Our study is the first to address the
effectiveness of LDV/SOF for HCV GT2 infec-
tion in HIV-positive patients, who were rela-
tively younger than those in previous studies in
HCV-monoinfected individuals and in whom
only one had compensated cirrhosis of the liver.

The response rate to LDV/SOF in our study is
similar to those to pan-genotypic DAAs among
patients with HIV/HCV GT2 coinfection
[28, 29]. In the EXPEDITION-2 study conducted
exclusively in patients with HIV/HCV infection,
treatment with glecaprevir/pibrentasvir (G/P)
yielded an SVR12 rate of 100% for GT2 follow-
ing 8 (n = 9) or 12 weeks (n = 1). In ASTRAL-5
study consisting of 11 HIV/HCV GT2-coinfected
patients without or with compensated cirrhosis,
the SVR12 rate was 100% after completion of
treatment with 12 weeks of velpatasvir/SOF
(VEL/SOF). While G/P and VEL/SOF have been
approved by the United States FDA and the
European Medicines Agency, but access to these
two regimens in low- and middle-income
countries remains limited. With the availability
and affordable price (either brand or generic
drugs), LDV/SOF could be a reasonable alterna-
tive for the treatment of most of the HCV
genotypes other than GT3, which may facilitate

the implementation of HCV elimination pro-
grams in resource-limited regions.

Treatment of HIV/HCV-coinfected patients
requires continued awareness of and attention
to the complex drug–drug interactions that can
occur between DAAs and antiretroviral medi-
cations [13]. The findings of our study suggest
that LDV/SOF is effective and can be used safely
in HIV-positive patients coinfected with HCV
GT2 who were receiving a variety of antiretro-
viral regimens (Table 1). For HIV-positive
patients already on cART, HIV-treating physi-
cians tend to choose the DAA regimen in view
of patients’ antiretroviral regimens. The switch
of stable cART regimens in consideration of
drug interactions with DAA may put patients at
risk of HIV treatment failure, and has been
reported to increase the risk of DAA failure [30].
In our study, patients who switched their cART
regimen prior to initiation of LDV/SOF treat-
ment had a lower rate of HIV suppression (80%)
than those who continued the same cART reg-
imen (92.6%). However, the cause of HIV
treatment failure may be multifactorial, and the
small case number of the included patients with
HIV virologic failure in this study precluded us
from making a meaningful inference on the
impact of switch of antiretroviral regimens on
the virologic response.

The declines of eGFR among our HIV-posi-
tive patients receiving LDV/SOF could be mul-
tifactorial. Exposure to TDF, rather than TAF,
may increase the risk of proximal renal tubu-
lopathy [31]. PIs (such as boosted darunavir,
atazanavir, and lopinavir) may cause crystal-
luria and interstitial nephritis; [32, 33] more-
over, PI and cobicistat may also inhibit the
secretion of creatinine in the renal tubular cells,
leading to declines of eGFR [33]. Controversies
exist regarding the potential nephrotoxicity of
SOF [34–36]. A prospective study revealed that
patients receiving SOF-based DAAs demon-
strated trends of on-treatment worsening of
eGFR, which were independently related to
increasing age, SOF-based DAAs, and more
advanced CKD stages [37]. LDV, an inhibitor of
P-glycoprotein and BCRP efflux transporters,
may increase tenofovir concentration when
given with TDF, which may increase the risk of
TDF-related nephrotoxicity. In contrast, two
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studies showed that TDF was not associated
with increased risk of nephrotoxicity in patients
treated with LDV/SOF [38, 39]. In our study,
6.1% (n = 7) patients had a switch of their cART
regimens to avoid TDF, while 18.4% (n = 21)
continued TDF. We found that the decline in
eGFR was greater with TDF- than with TAF-
containing regimens during LDV/SOF treat-
ment (8.33 ml/min/1.73 m2 vs. 6.35 ml/min/
1.73 m2). However, the eGFR declines were
reversible in both the TDF and TAF groups at
SVR12 assessment, suggesting the removal of
the adverse impact of LDV/SOF on renal func-
tion and probably the beneficial impact of HCV
eradication on renal function [37]. Compared to
baseline, patients receiving TAF had an eGFR
decline by 3.0 ml/min/1.73 m2 at SVR12
assessment. The change was minimal, and
could be confounded by the boosting agent
(cobicistat) that is contained in coformulated
elvitegravir/cobicistat/emtricitabine/TAF.

There are several limitations of this study
and interpretation of our data should be cau-
tious. First, this was a retrospective, single-arm
study, and selection and information bias and
confounding could not be avoided. Information
on adverse events during the LDV/SOF treat-
ment course could not be evaluated in detail,
although none had discontinuation during the
treatment course. Second, the case number of
included HIV-positive patients in this study
remains relatively small when compared to
those of the published studies of other DAAs in
HIV/HCV-coinfected patients [38, 40]. Third,
the included HIV/HCV GT2-coinfected patients
in this study were relatively younger than those
in prior studies of HCV-monoinfected patients,
most of whom might have recently acquired
HCV through a sexual route, only one had
compensated cirrhosis of the liver, and one had
baseline eGFR\60 ml/min/1.73 m2. Therefore,
our findings may not be generalizable to older
populations, those with cirrhosis of the liver,
and those with chronic kidney disease stage 3 or
greater. Fourth, deep sequencing of the HCV
NS5A and NS5B coding regions was not per-
formed to determine the emergence of resis-
tance-associated substitutions, and we were not
able to differentiate relapse from reinfection in

the two patients with documented virologic
failure.

CONCLUSIONS

In conclusion, LDV/SOF for 12 weeks is highly
effective, safe, and well tolerated in treating
HIV-positive patients with HCV GT 2
coinfection.
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