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M A J O R A R T I C L E

The Impact of Direct-Acting Antivirals in the
Hepatitis C-Sustained Viral Response in Human
Immunodeficiency Virus-Infected Patients With
Ongoing Barriers to Care

Edward R. Cachay,1,2 David Wyles,1,2 Lucas Hill,3 Craig Ballard,1,3 Francesca Torriani,1,2 Bradford Colwell,1,3

Alexander Kuo,4 Robert Schooley,2 and Christopher W. Mathews1

1Department of Medicine, Owen Clinic, 2Department of Medicine, Division of Infectious Diseases, 3Skaggs School of Pharmacy and Pharmaceutical
Sciences, and 4Department of Medicine, Division of Gastroenterology and Hepatology, University of California San Diego

Background. Access to hepatitis C virus (HCV) medications for human immunodeficiency virus (HIV)-infected
patients with ongoing barriers to care is restricted by healthcare payers in the absence of HCV treatment outcomes
data in the era of direct-acting antivirals (DAA).
Methods. Retrospective analysis of HCV treatment outcomes using interferon (IFN)-free DAA regimens and an

inclusive treatment protocol in an urban HIV clinic where ongoing barriers to care (drug or alcohol use, psychiatric
disease, and/or unstable housing) are common. Then, using logistic regression analysis, we compared the proportion
of HIV-infected patients who achieved HCV sustained viral response (SVR) in the pegylated-IFN plus ribavirin
(PEG-IFN/RBV, 2008–2011), pegylated-IFN plus ribavirin and telaprevir (PEG-IFN/RBV/PI, 2011–2013), and
IFN-free DAA therapy eras (2014). Results are displayed using forest plots.
Results. The proportion of patients who achieved HCV SVR in the PEG-IFN/RBV, PEG-IFN/RBV/PI, and IFN-

free DAA therapy eras increased from 38.4% (95% confidence interval [CI], 23.2–53.7) and 48% (95% CI, 28.4–67.6)
to 83.3% (95% CI, 70.0–96.7), respectively. Similar proportions of patients with ongoing barriers to care were treated
during the PEG-IFN/RBV (25 of 39 [64%]), PEG-IFN/RBV/PI (14 of 25 [56%]), and IFN-free DAA (16 of 30 [53%])
eras. Hepatitis C virus SVR among patients with ongoing barriers to care improved from 40% (95% CI, 21–59) to
76.5% (95% CI, 56–97) in the PEG-IFN/RBV and IFN-free DAA eras, respectively. After stratification for factors
associated with HCV SVR such as HCV genotype and cirrhosis, HCV SVR were similar in patients regardless of
the presence of ongoing barriers to care.
Conclusions. Using IFN-free DAA and an inclusive HCV treatment protocol, 76.5% of HIV/HCV-treated pa-

tients with ongoing barriers to care achieved HCV SVR.

Keywords. barriers to care; DAA; HCV; HIV.

Chronic hepatitis C virus (HCV) infection is the lead-
ing cause of liver-related mortality among human

immunodeficiency virus (HIV)-infected people under
care [1]. Only 5%–7% of HIV/HCV-coinfected patients
achieved HCV sustained viral response (SVR) in the
United States in the interferon (IFN)-based era [2, 3]. In
the current era of HCV direct-acting antivirals (DAA),
most HIV/HCV-coinfected patients can potentially be
cured of HCV [4, 5]. Expert guidelines consider treatment
of HCV in HIV-infected patients a priority due to an ac-
celerated risk of liver fibrosis progression [6] and an in-
creased risk of HCV transmission, particularly among
HIV-infected men who have sex with men (MSM) [7].
There is a high prevalence of ongoing barriers to care

(eg, drug or alcohol abuse, neuropsychiatric diseases,
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and unstable housing) among coinfected patients who are often
underinsured, which can affect their overall engagement in care
[8].Although professional guidelines favor treatment of patients
with ongoing drug use to prevent risk of HCV forward trans-
mission [7], the main reason for not initiating HCV therapy
among those HIV-infected patients who completed HCV clin-
ical staging continues to be ongoing barriers to care (drug or
alcohol use, psychiatric disease, and unstable housing) [3].
Recent international recommendations for the management

of HCV among people who use drugs highlight that recent drug
use at the time of treatment initiation is not associated with re-
duced response to therapy [9, 10]. However, in the DAA era,
many healthcare agencies require that patients with a substance
abuse disorder be abstinent from drugs for 6 months before the
initiation of HCV treatment [11, 12]. Underlying this recom-
mendation is a concern that people with multiple barriers to
care such as ongoing drug or alcohol use may have suboptimal
adherence to HCV DAA leading to treatment failure and inap-
propriate resource utilization.
In 2008, a multidisciplinary HCV coinfection primary care-

based program was implemented at the University of California
San Diego (UCSD), with an inclusive protocol aimed at increasing
HCV treatment uptake amongHIV-coinfected patients, including
those with ongoing drug and/or alcohol use, neuropsychiatric dis-
ease, and unstable housing [13]. Our institution began using IFN-
free DAA regimens to treat HCV as part of our standard of care in
January 2014. We conducted the present study to describe the fol-
lowing: (1) HCV treatment outcomes in a large academic urban
HIV-clinic using IFN-free DAA regimens following their first
year of availability, and (2) the proportion achieving HCV SVR
among coinfected patients with ongoing barriers to care using
DAA therapies in comparison to our prior SVR response rates
using IFN-based therapies, and (3) the impact of ongoing barriers
to care on treatment completion rates across HCV treatment par-
adigms (pegylated-IFN and ribavirin era [PEG-IFN/RBV]; pegy-
lated-IFN, ribavirin and telaprevir [PEG-IFN/RBV/PI] era and
IFN-free DAA-era).

METHODS

Patients and Study Design
This is a retrospective case series of all coinfected patients treat-
ed for HCV using IFN-free DAA-only regimens at the UCSD
Owen HCV coinfection clinic between January 1, 2014 and De-
cember 31, 2014 (IFN-free DAA era). Our HCV coinfection
clinic operates as 1 clinic session per week and is colocated
within the UCSD Owen HIV Clinic. Because our coinfection
clinic is embedded within our HIV primary care clinic, the
only requirement to initiate the referral process is that HIV pri-
mary providers place a HCV referral in our electronic medical
record. Since the inception of our clinic in 2008, we have used
the same clinic protocol for HCV staging and assessment of

barriers to care (drug or alcohol use, psychiatric disease, and
unstable housing); thus, we decided to compare overall HCV
SVR of different HCV treatment regimens with attention to
proportion of SVR among patients with and without ongoing
barriers to care. We included 2 comparison groups of all coin-
fected patients treated for HCV in our clinic before 2014: PEG-
IFN/RBV (2008–2011) and PEG-IFN/RBV/PI (2011–2013) as
previously reported [14]. Hepatitis C virus SVR was defined
as having an undetectable HCV viral load after 24 weeks after
HCV treatment completion in the PEG-IFN/RBV and PEG-
IFN/RBV/PI therapy eras and after 12 weeks in the IFN-free
DAA era. This research was approved by the UCSD Human Re-
search Protection Program (Project no. 150 186).

Hepatitis C Virus (HCV) Staging Protocol, Study Definitions, and
HCV Treatment Regimens
Our HCV treatment staging protocol has been published else-
where [15]. In short, in addition to an assessment of control of
HIV infection, potential drug interactions, liver fibrosis stage,
and concurrent medical comorbidities, we assess for the presence
of ongoing barriers to care [16]. Screening for barriers to care in-
cludes an extensive evaluation of 3 domains: ongoing drug/alco-
hol use, psychiatric disease, and/or unstable housing. First,
patient’s self-reported illicit substance and/or alcohol use within
3 months of HCV treatment initiation by completion of the Al-
cohol, Smoking and Substance Involvement Screening Test (AS-
SIST) instrument [17] and subsequent evaluation by the clinic
Substance Abuse Counselor. Second, patients are screened for de-
pression using the Patient Health Questionnaire (PHQ)-9 inven-
tory followed by a baseline formal psychiatric evaluation [18].
Third, patients are assessed for unstable housing by the Substance
Counselor, Social Worker, and/or clinicians. The ASSIST and
PHQ-9 instruments are administered before every HCV clinical
encounter. It is the responsibility of the evaluating clinician to
verify that patients complete the screening instruments and
print the summary report during clinic visits. Data were stored
on a secure intranet server of the clinic.
Our minimal requirements for HCV treatment of patients

with ongoing barriers to care (drug/alcohol use, psychiatric dis-
ease, and/or unstable housing) are as follows: (1) consistent un-
detectable HIV viral load; (2) stable concurrent medical
comorbidities; (3) favorable assessment by the team’s psychia-
trist when there is a history of a psychiatric condition that may
interfere with treatment; (4) registration in the San Diego needle
exchange program in case of ongoing injection drug use (IDU),
plus documentation of no missed clinic appointments during
the HCV staging process; and (5) alcohol sobriety or controlled
drinking (if not completely abstinent) for at least 3 months be-
fore HCV treatment initiation.
In 2014, access to HCV IFN-free DAA regimens was limited,

and insurance plans often denied approval of IFN-free DAA
therapies for HIV-infected patients, hence we frequently used
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manufacturer-sponsored Patient Assistance Programs. From Jan-
uary to September 2014, patients with genotype 1 received sofos-
buvir and simeprevir with or without weight-based ribavirin. We
treated ten patients with cirrhosis with 12 weeks of sofosbuvir and
simeprevir given no label indication to go to 24 weeks at that time.
Sofosbuvir and ribavirin were used for treatment of genotype 2 or
3 and in patients with genotype 1 who were unable to receive si-
meprevir due to insurmountable drug interactions with a patient’s
antiretrovirals. After US Food and Drug Administration (FDA)
approval, coformulated sofosbuvir/ledipasvir was another option
for genotype 1 patients beginning in late October 2014 [19].
On the day of HCV treatment, initiation patients were re-

quested to bring all their medications to clinic, including their
HCV regimen, for reconciliation and regimen-specific educa-
tion. Subsequently, patients were monitored concurrently by
medical providers and clinical pharmacist for physical examina-
tions, review of medication side effects, and clinical laboratory
testing every 2 weeks for the first month, then monthly for the
duration of therapy, unless there was a clinical indication that
merited closer clinical or laboratory monitoring. Homeless pa-
tients were required to come biweekly for the duration of HCV
therapy to promote prospective engagement in care.
The main categories of concurrent medical comorbidities in-

cluded the following: (1) chronic kidney disease stage 3b or worse
(glomerular filtration rate <45 mL per min/1.73 m2); (2) cardio-
vascular disease, including history of myocardial infarction with-
in the last 6 months, congestive heart failure stage 2 or higher
according to the New York Heart Association functional classifi-
cation system, arrhythmia that required active medical therapy or
an implantable device; (3) known neurologic, dermatologic, pul-
monary, hematologic, and metabolic conditions where ribavirin-
based therapy or medical interactions with DAA could result in
aggravation of underlying medical comorbidity.

Statistics
We compared the proportion of coinfected patients who
achieved HCV SVR in the PEG-IFN/RBV, PEG-IFN/RBV/PI,
and IFN-free DAA treatment periods. We then estimated ad-
justed SVR proportions in a multiple logistic regression model
of treatment period controlling for drug/alcohol use, psychiatric
disease, unstable housing, genotype 1, cirrhosis, and presence of
severe concurrent medical comorbidities. Two-way interactions
between treatment period and the covariates were examined.
We used forest plots to display HCV SVR proportions and
95% confidence intervals (CIs) in each treatment era stratified
by the covariates. Analysis was performed using Stata version
13.0 (Stata Corp., College Station, TX).

RESULTS

Thirty HIV/HCV-coinfected patients were treated for HCV
using DAA regimens in 2014. The main clinical and demographic

characteristics of patients during each therapy era are presented in
Table 1. Patients treated in IFN-free DAA era were older and
had a higher prevalence of cirrhosis, relative to patients treated
in the PEG-IFN/RBV and PEG-IFN/RVB/PI periods (Table 1).
All patients except 1 elite controller were taking antiretroviral
therapy. Eight patients (27%) were antiretroviral treatment-
experienced with documented multiclass resistance and required
adjustment of their regimens to account for drug interactions
with DAA (patients 3, 4, 11, 15, 16, 17, 23, and 29 in Table 2).
Twenty-three patients (76%) were infected with HCV geno-

type 1a, 5 patients (17%) were infected with genotype 2 or 3,
and 2 patients (7%) were infected with genotype 4. Twenty-two
patients (73.3%) had cirrhosis, 10 (45%) of whom had prior liver
decompensation (ascites 9, hepatic encephalopathy 7, and bleed-
ing esophageal varices 3). Eight patients with cirrhosis had Child-
Pugh-Turcotte scores B8 or higher. Nearly half of participants
had failed prior HCV treatment, including 3 patients with geno-
type 1a who had prior null response to PEG-IFN/RBV (patients
10, 11, and 25 in Table 2), 3 patients treated with PEG-IFN/RBV/
PI, and 1 who failed sofosbuvir and daclatasvir in a clinical trial
(Table 2). Of note, 25 patients (83.3%) who were treated in our
clinic in 2014 did not qualify for enrollment in any clinical trial
either due to unstable medical conditions (prior liver decompen-
sation and/or severe concurrent medical comorbidity), insur-
mountable antiretroviral drug interactions, ongoing barriers to
care, or different combinations of these 3 factors.
Simeprevir and sofosbuvir was used in 19 patients including 2

with HCV genotype 4 (patients 25 and 30 in Table 2). Seven pa-
tients received sofosbuvir and ribavirin, 2 of which were genotype
1a with advanced cirrhosis and unable to receive simeprevir (pa-
tient 15 and 16 in Table 2), and 4 patients with HCV genotype 1a
received coformulated sofosbuvir/ledipasvir. By insurance status,
22 patients were enrolled in Medicare, 1 patient was enrolled in
Ryan White, 1 patient with hemophilia was enrolled in a genetic
handicap insurance program administered by the State of
California, and 6 patients whose insurance denied HCV medi-
cation coverage received HCV therapy through manufacturer-
sponsored patient assistance programs (they were insured
through different health maintenance organizations affiliated
through the California Department of Health Care Services or
Medi-Cal).
Overall, 25 patients (83.3%) achieved HCV SVR and remain

alive, 19 patients with HCV genotype 1a (19 of 23 or 82.6%), 3
patients with HCV genotype 3 (3 of 3 or 100%), 2 patients with
HCV genotype 2 (2 of 3 or 66.6%), and the 2 patients with HCV
genotype 4 (100%). Three patients relapsed after discontinuing
HCV therapy (patients 5, 17, and 26 in Table 2) and 2 died. One
patient died due to spontaneous bacterial peritonitis while on
week 6 of simeprevir and sofosbuvir, and the other patient
died 2 weeks after finishing HCV therapy; she was found
dead at home of a suspected opiate overdose (patient 6 and
14, respectively, in Table 2).

Using HCV DAA in Vulnerable HIV Patients • OFID • 3



More than half of our patients treated with IFN-free DAA
regimens had significant ongoing barriers to care (n = 16,
53%). Some patients (n = 12) had ongoing drug or alcohol
use, and others had ongoing active neuropsychiatric disease
(n = 9), and 1 patient was homeless. The proportion of patients
with ongoing barriers to care treated in our clinic during the
PEG-IFN/RBV (25 of 39 [64%]) and PEG-IFN/RBV/PI (14 of
25 [56%]) therapy eras were similar to the group of patients
treated in 2014 as previously reported [13, 14]. The unadjusted
chances of HCV SVR in our clinic in the PEG-IFN/RBV, PEG-
IFN/RBV/PI, and IFN-free DAA era increased from 38.4%
(95% CI, 23.2–53.7) and 48% (95% CI, 28.4–67.6) to 83.3%
(95% CI, 70.0–96.7), respectively (Figure 1, left panel). Covari-
ate adjusted SVR proportions were as follows: 33.8% (95%
CI, 17.9–49.7), 50.1% (95% CI, 30.0–70.1), and 86.0% (95% CI,
73.2–98.8), respectively (Figure 1, right panel). None of the
covariates included in the multiple logistic regression model
(drug/alcohol use, psychiatric disease, unstable housing, severe

medical comorbidity, HCV genotype 1, and cirrhosis) were in-
dependent (P < .05) predictors of treatment response. There
were no statistically significant (P < .20) interactions between
treatment period and any of the modeled covariates. Patients
with ongoing drug/alcohol use, psychiatric disease, and/or un-
stable housing who fulfill our HCV treatment eligibility proto-
col had similar chances of SVR during each HCV treatment era
as patients without barriers to care or other known predictors of
HCV treatment response (Figure 2). However, chances of SVR
among patients with ongoing drug/alcohol use, psychiatric dis-
ease, and unstable housing improved considerably in DAA era,
from 40% (95% CI, 21–59) to 76.5% (95% CI, 56–97) in the
PEG-IFN/RBV and IFN-free DAA eras, respectively (Figure 2).
Few patients interrupted HCV therapy or were lost to follow up
due to ongoing barriers to care in the PEG-IFN/RBV and PEG-
IFN/RBV/PI therapy eras (3 of 39 [8%] and 2 of 25 [8%], re-
spectively). In the IFN-free DAA era, no patients interrupted
HCV therapy or were lost to follow up (Table 2). Since 2008,

Table 1. Demographics and Clinical Characteristics of Patients Treated During the HCV Treatment Eras

Clinic Characteristic IFN-Free DAA (n = 30) PEG-IFN/RBV/PI (n = 24) PEG-IFN/RBV (n = 39)

Median age, years (range) 54 (43–69) 47 (28–55) 49 (19–61)

Sex: Male (%) 27 (90) 21 (88) 31 (80)
Race: Non-White (%) 8 (27) 9 (38) 13 (33)

Ethnicity: Hispanic (%) 4 (13) 6 (25) 7 (18)

HIV risk
MSM/bisexual (%) 8 (27) 8 (33) 13 (33)

Heterosexual (%) 2 (7) 1 (4) 3 (8)

Hemophilia (%) 1 (3) 3 (13) 0
MSM and intravenous drug use 11 (36) 8 (33) 13 (33)

Heterosexual and intravenous drug use (%) 8 (27) 5 (21) 10 (26)

Median T CD4+ cell count, cells/mm3 (range) 395 (87–1094) 650 (100–1360) 494 (130–1142)
Detectable HIV viral load: >40 copies/mL (%) 1 (3) 0 10 (26)

Hepatitis C genotype

1a 23 24 30
2 3 0 5

3 2 0 3

4 2 0 1
Liver fibrosis scoresa

F0–2 (%) 5 (17) 8 (38) 11 (55)

F3–6 (%) 25 (83) 13 (72) 9 (45)
Median HCV load-log10 copies/mL 6.46 (4.2–7.7) 6.38 (4.9–7.9) 6.21 (3.0–7.5)

Prior HCV treatment exposure 14 (47) 10 (42) 7 (18)

Interferon intolerant 3 1 2
Relapsed 5 7 4

Null responders 3 2 1

Failed interferon/ribavirin/telaprevir 3 0 0
Failed Sofosbuvir/daclastavirb 1 0 0

Abbreviations: DAA, direct-acting antivirals; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IFN, interferon; MSM, men who have sex with men; PEG-
IFN/RBV, pegylated-interferon and ribavirin era (2008–2011); PEG-IFN/RBV/PI, pegylated-interferon, ribavirin and HCV protease inhibitor (telaprevir) era (2011–2013).
a Using the modified Ishak histological score system in those patients with available biopsy results.
b Patient failed HCV therapy provided through a clinical trial.
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Table 2. Demographic and Main Clinical Characteristics of 30 HIV-Infected Patients Treated Using Interferon-Free Direct-Acting Antivirals Against Hepatitis C at the UCSD Owen
Hepatitis Clinic in 2014

Patient
Number

Age/
Sex Race Barriers to Care Other Illness GT

Livera

Fibrosis
Prior HCV
Treatment HAART

Prior Liver
Instability

CTP
Score CD4

HIV
RNA

HCV Regimen-
Weeks

HCV
Outcome

1 53/m Hispanic Alcohol Severe PCT 1a F0 Naive FTC/TDF +DRV/r n/a n/a 520 UD SOF/LDV-12 SVR 12
2 63/m White No No 2 F1 Viral relapse FTC/TDF/EFV n/a n/a 476 UD SOF +RBV-12 SVR 12

3 55/m White Drugs None 1a F1 Naive FTC/TDF/RPV +DTG n/a n/a 813 UD SIM+ SOF-12 SVR 12

4 62/m White Psych Polycythemia 1a F1 Naive FTC/TDF/RPV +DTG n/a n/a 246 UD SIM+ SOF-12 SVR 12
5 50/m Hispanic Alcohol Psych 2 F2 Naive 3TC/ABC +RAL n/a n/a 690 UD SOF +RBV-12 Relapse

6 61/f White No COPD 1a F3 Viral relapse None n/a n/a 1094 UD SIM+ SOF-12 Dead

7 54/m White Psych/ drugs No 3 F3 Naive FTC/TDF +DRV/r n/a n/a 469 UD SOF +RBV-24 SVR 12
8 52/m White Psych/ drugs No 3 F3 Interferon

intolerant
FTC/TDF + FAP/r n/a n/a 395 UD SOF +RBV-24 SVR 12

9 54/m White Psych Chronic pain 1a F5 Failed
telaprevir

FTC/TDF + ATV/r No A5 356 UD SOF/LDV-24 SVR 12

10 64/m AA No DM2, SZS 1a F5 Null response FTC/TDF + RAL No A5 698 UD SIM+ SOF +
RBV-12b

SVR 12

11 57/m AA No DM2, HTN, A-fib 1a F5 Null response
and failed
SOF +DCL

FTC/TDF/
RPV +DTG+MVC

No A5 509 UD SIM+ SOF +
RBV-24

SVR 12

12 47/m White No Chronic
pancytopenia

1a F6 Interferon
intolerant

3TC/ABC +RAL Yes B7 166 UD SIM+ SOF-12 SVR 12

13 50/m White No None 2 F6 Interferon
intolerant

FTC/TDF +DRV/r No A5 389 UD SOF +RBV-12 SVR 12

14 51/m White Alcohol None 1a F6 SOF +RBV
intolerant

FTC/TDF + RAL Yes C10 256 UD SIM+ SOF-12 Dead
week 6

15 53/m AA Drugs HBV, CKD, stroke 1a F6 Relapsed on
telaprevir

3TC +DTG+DRV/r Yes A5 474 UD SOF +RBV-24 SVR 12

16 57/m AA No CKD and new
stroke, DM, HTN

1a F6 Naive 3TC/ABC + ETV +
DTG+DRV/r

No A6 341 54 SOF +RBV-24 SVR 12

17 56/m White Drugs CKD 1a F6 Viral relapse 3TC/ABC +RPV+DTG Yes B7 230 UD SIM+ SOF-12 Relapsed
18 53/m AA Psych/ Alcohol

and Drugs
Pysch 1a F6 Viral relapse FTC/TDF +DTG No A5 344 UD SIM+ SOF-12 SVR 12

19 69/m White Drugs A-fib, chronic pain 1a F6 Naive 3TC/ABC +DTG No A6 288 UD SIM+ SOF-12 SVR 12

20 68/m Hispanic No CKD 1a F6 Naive 3TC/ABC +DTG No A5 719 UD SIM+ SOF-12 SVR 12
21 43/m Hispanic No None 1a F6 Naive FTC/TDF + RAL Yes C11 87 UD SIM+ SOF +

RBV-12
SVR 12

22 58/m White Drugs Pulmonary HTN 1a F6 Naive FTC/TDF +DTG No A6 230 UD SIM+ SOF-24 SVR 12
23 50/m White Psych/ Alcohol Hyperthyroidism 1a F6 Naive FTC/TDF/RPV +DTG No A5 256 UD SOF/LDV-12 SVR 12

24 44/f AA No Severe psoriasis 1a F6 Failed
telaprevir

FTC/TDF/EFV No A5 563 UD SOF/LDV-24 SVR 12
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2 patients became reinfected with HCV after achieving SVR: 1
patient through IDU and the other through probable sexual
transmission. Both patients were treated in the PEG-IFN/RBV
era. The observed rates of HCV reinfection was 3.31 per 100
person-years of follow up in the PEG-IFN/RBV therapy era,
and no HCV reinfections have been observed in the PEG-
IFN/RBV/PI and IFN-free eras after 24.1 and 17.8 person-
years of follow up, respectively.

DISCUSSION

The availability of a consistent protocol for assessment and stag-
ing of ongoing barriers to care (drug/alcohol use, psychiatric dis-
ease, and/or unstable housing) since the creation of our HIV/
HCV hepatitis coinfection clinic allows us to quantify the indi-
vidual effect of ongoing barriers to care on HCV treatment re-
sponse, despite rapid changes in the HCV treatment landscape
in the last decade. We observed that in the DAA era, the pro-
portion of patients who achieved HCV SVR was 83.3%, even
in harder-to-treat populations of inner-city HIV clinics. Further-
more, HCV treatment and cure of HIV patients with drug or al-
cohol use, psychiatric disease, and/or unstable housing is feasible,
when they fulfill criteria of engagement in care such as consistent
undetectable HIV viral loads and compliance with scheduled
clinic visits irrespective of ongoing drug use.
Unlike other reports of HCV treatment outcomes using DAA

in HIV-infected patients [20–22], one third of our treated popu-
lation had a history of liver decompensation. There were no seri-
ous adverse events or treatment interruptions attributable to
IFN-free DAA regimens, a significant contrast with our prior ex-
perience using PEG-IFN/RBV/PI [14].The cause of death for the
2 patients who died was likely unrelated to HCV therapy. One
death was attributed to patient noncompliance with his second-
ary antibiotic prophylaxis to prevent spontaneous bacterial peri-
tonitis, and the other patient died after successfully finishing
HCV therapy due to suspected opiate overdose in the context
of severe underlying pulmonary disease. It could be rightfully ar-
gued that the HCV relapse in the 2 cirrhotic patients with HCV
genotype 1a who were treated with 12 weeks of simeprevir and
sofosbuvir was due to short duration of therapy [7]. However,
at the time they were treated, an FDA-approved indication for
this combination did not exist, so extending therapy beyond 12
weeks was not an option supported by payors or Patient Assis-
tance Programs during first half of 2014. This report demon-
strates that IFN-free DAA regimens are safe and result in a
high HCV SVR rate in this high-risk HIV population.
Our HCV treatment experience may be reflective of ongoing

realities in many HIV clinics in the United States, characterized
by a large proportion of HIV patients with an urgent need for
HCV therapy, many of whom have ongoing barriers to care
and are underinsured [2, 23, 24]. Our observed rate of HCV
SVR in coinfected patients with ongoing drug/alcohol use,Ta
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psychiatric disease, and/or unstable housing was similar to pa-
tients without barriers to care or other known predictors of
HCV outcomes such as cirrhosis and HCV genotype, and it
was independent of the HCV treatment era. Many patients will
test positive in urine drug tests but maintain durable HIV viral
load suppression and compliance with scheduled clinic visits.
Using IFN-free DAA regimens, 3 of 4 individuals with ongoing
barriers to care including those with ongoing drug use achieved
HCV SVR. Hepatitis C virus reinfection is a valid concern among
patients with ongoing drug use [25–27].Among 94 patients treat-
ed in our clinic from 2008 to the present, we have observed only 2
HCV reinfection: 1 through IDU and the other likely through
MSM sexual transmission. In light of these findings, the protocols
of third-party payors that require patients to be sober for a min-
imum of 6 months and document negative urine toxicology tests
as an absolute criterion for HCV treatment eligibility should be
revised [11]. Because of these restrictions, 20% of our patients
would not have accessed HCV therapy in the absence of Patient
Assistance Programs.
We recognize several limitations to our study. First, due to chal-

lenges with accessing DAA in 2014 in a clinical setting, our sam-
ple size was small (N = 30). Our goal is to report a successful HCV

treatment experience in an HIV population commonly encoun-
tered in clinical practice but often excluded fromHCV clinical tri-
als [28, 29]. Second, our patients with ongoing drug/alcohol use,
psychiatric disease, and/or, unstable housing were carefully select-
ed to demonstrate engagement in care before HCV treatment ini-
tiation. Thus, our results may not generalize to all patients with
similar barriers to care. We proposed a practical strategy to in-
crease HCV treatment uptake in HIV-infected patients with on-
going barriers to care. Our protocol relied on frequent clinical
assessments to promote prospective engagement in care. If pa-
tients were not immediately eligible for HCV therapy, we worked
with them toward improving their treatment eligibility based on
their individual needs. This strategy is a departure from conven-
tional cross-sectional HCV clinical assessments with distant
follow ups [13]. Our approach allowed us to treat HCV in a pop-
ulation who otherwise would have been considered ineligible for
HCV therapy in many conventional hepatology models of care
[13]. Third, due to the small sample size, we may lack power to
detect a statistically significant difference that could show that co-
infected patients with ongoing drug/alcohol use, psychiatric dis-
ease, and/or unstable housing have lower HCV SVR rates than
patients without barriers. However, the proportion of patients

Figure 1. Error bars plot depicting proportion of hepatitis C virus sustained viral response (SVR) achieved during each treatment era in an unadjusted
model (left panel) and adjusted multiple logistic regression model of treatment period controlling for barriers to care (drug/alcohol abuse, psychiatric dis-
ease, unstable housing), genotype 1, cirrhosis, and presence of severe concurrent medical comorbidities (right panel). Abbreviations: C.I., confidence in-
terval; DAA, direct-acting antivirals; pIF/RBV/PI, pegylated-interferon, ribavirin and HCV protease inhibitor (telaprevir) era.
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with HCV SVR was not significantly different from those without
barriers to care and other known predictors of HCV treatment
response. This trend was observed across the PEG-IFN/RBV,
PEG-IFN/RBV/PI, and IFN-free DAA therapy eras in our clinic,
supporting the validity of the described HCV treatment protocol.
Fourth, we lack formal quantitative data on HCV medication ad-
herence during our study periods. However, based on the ob-
served proportion of HCV SVR among patients with ongoing

drug/alcohol use, psychiatric disease, and/or unstable housing,
we believe that this population can be successfully treated for
their HCV. Furthermore, HCV treatment in the DAA era is
safer and more effective [5, 30]. Finally, our treatment protocols
may not be generalizable to other populations with different cul-
tural perceptions and health system access [31, 32].We recognize
that there are multiple venues and strategies to treat HCV in HIV
patients with ongoing barriers to care [33]. Our intention is to

Figure 2. Forest plot that displays hepatitis C virus (HCV) sustained viral response (SVR) proportions and 95% confidence intervals in each treatment era
stratified by barriers to care (drug/alcohol abuse, psychiatric disease, unstable housing), genotype 1, cirrhosis, and presence of severe concurrent medical
comorbidities.

8 • OFID • Cachay et al



highlight that to scale up HCV treatment and reduce the risk of
HCV forward transmission in our communities, we need inter-
ventions and healthcare policies that include rather exclude vul-
nerable populations with ongoing barriers to care.

CONCLUSIONS

In summary, using INF-free DAA regimens and an inclusive
HCV treatment protocol, the proportion of patients achieving
HCV cure was high in an HIV-infected population with ad-
vanced liver disease, concurrent severe medical comorbidities,
and multiple ongoing barriers to care including active drug
use. These results may help to provide quantitative estimates
for third-party payors and health policy makers.
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