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Background: HIV-infected individuals with a history of transmission through injection drug use (IDU) have poorer survival than
other risk groups. The extent to which higher rates of hepatitis C
(HCV) infection in IDU explain survival differences is unclear.

Methods: Adults who started antiretroviral therapy between 2000
and 2009 in 16 European and North American cohorts with .70%
complete data on HCV status were followed for 3 years. We
estimated unadjusted and adjusted (for age, sex, baseline CD4 count
and HIV-1 RNA, AIDS diagnosis before antiretroviral therapy, and
stratiﬁed by cohort) mortality hazard ratios for IDU (versus nonIDU) and for HCV-infected (versus HCV uninfected).
Results: Of 32,703 patients, 3374 (10%) were IDU; 4630 (14%) were
HCV+; 1116 (3.4%) died. Mortality was higher in IDU compared with
non-IDU [adjusted HR 2.71; 95% conﬁdence interval (CI): 2.32 to
3.16] and in HCV+ compared with HCV2 (adjusted HR 2.65; 95%
CI: 2.31 to 3.04). The effect of IDU was substantially attenuated

(adjusted HR 1.57; 95% CI: 1.27 to 1.94) after adjustment for HCV,
while attenuation of the effect of HCV was less substantial (adjusted
HR 2.04; 95% CI: 1.68 to 2.47) after adjustment for IDU. Both IDU
and HCV were strongly associated with liver-related mortality
(adjusted HR 10.89; 95% CI: 6.47 to 18.3 for IDU and adjusted HR
14.0; 95% CI: 8.05 to 24.5 for HCV) with greater attenuation of the
effect of IDU (adjusted HR 2.43; 95% CI: 1.24 to 4.78) than for HCV
(adjusted HR 7.97; 95% CI: 3.83 to 16.6). Rates of CNS, respiratory
and violent deaths remained elevated in IDU after adjustment for HCV.

Conclusions: A substantial proportion of the excess mortality in
HIV-infected IDU is explained by HCV coinfection. These ﬁndings
underscore the potential impact on mortality of new treatments for
HCV in HIV-infected people.
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INTRODUCTION
Treated HIV-infected people with a history of injection
drug use (IDU) have substantially poorer survival than those
in other transmission risk groups, both before and after
adjustment for patient characteristics at the time of starting
antiretroviral therapy (ART).1,2 The excess mortality associated with a history of IDU varies considerably between
settings3 suggesting that IDU may be a proxy for more direct
causes of death such as violence,4 overdose,5 higher rates of
smoking,6 poorer ART adherence,7 more frequent bacterial
infections,8 or greater overall organ system injury.9,10 Interventions to end or reduce substance abuse may reduce excess
mortality among IDU through effects on these risk factors.11
IDU is a major risk factor for chronic hepatitis C (HCV)
infection, the prevalence of which varies among injection
drug using populations.12,13 Excess mortality attributable to
HCV may not be addressed by interventions to reduce harm
from substance abuse, because the infection often persists
after IDU has stopped. An improved understanding of the
contribution of HCV and general organ system injury to
higher mortality rates among HIV-positive patients with
a history of IDU who are treated with ART is urgently
needed, now that highly effective treatments for HCV
infection are available because these data would inform
clinical and cost-effectiveness analyses of the beneﬁt of
HCV treatment in dual-infected patients.14,15
Based on a collaboration of HIV cohort studies, we
aimed to determine whether the association between IDU and
mortality that we previously reported1,16 is explained by
differential rates of HCV infection. We also examined
whether IDU is independently predictive of nonviolent
deaths. Our hypothesis was that after adjustment for HCV
infection, IDU no longer has an independent association with
all-cause or cause-speciﬁc mortality.

METHODS
Cohort and Patient Selection
The Antiretroviral Therapy Cohort Collaboration, which
is described in detail elsewhere,17 is an international collaboration of cohorts from North America and Europe, which
combines data on HIV-infected individuals who were
antiretroviral-naive when they started ART with a combination
of at least 3 drugs. This study was based on data from 16
cohorts that recorded history of IDU and for which data on
HCV test status were .70% complete. The included cohorts
were the AIDS Therapy Evaluation Project Netherlands
(ATHENA); French Hospital Database on HIV (FHDH);
Aquitaine Cohort, France; Departments of Internal Medicine
at University of Cologne and Bonn, Germany; Italian Cohort of
Antiretroviral-Naive Patients (ICONA); CORIS, Spain;
Proyecto para la Informatización del Seguimiento Clínicoepidemiológico de la Infección por HIV y SIDA (PISCIS),
Spain; Royal Free Hospital Cohort, London, United Kingdom;
Swiss HIV Cohort Study (SHCS); The multicenter Study
Group on EuroSIDA; Southern Alberta Clinic, Canada; HIV
Atlanta Veterans affairs Cohort Study (HAVACS), USA;
UAB 1917 Clinic Cohort, Birmingham, AL, USA; Veterans
Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Ageing Cohort Study (VACS8), USA; Vanderbilt-Meharry
Center for AIDS Research Nashville, TN, USA; University of
Washington HIV Cohort, Seattle, WA, USA. Cohorts were
checked for overlap, and duplicate patients removed. Institutional review boards from each cohort approved analysis of
routinely collected data. Eligible patients were HIV positive,
16 years or older, and initiated ART between 2000 and 2009.
All patients had CD4 cell count and HIV-1 RNA measured in
the period from 3 months before to 1 month after ART
initiation. HCV+ status was deﬁned as a positive antibody test
or positive plasma HCV-RNA viral load. IDU status refers to
HIV transmission risk group recorded by the cohort: records of
ongoing active IDU were not available in these data. All
transmission risk groups except IDU were categorized as nonIDU [men who have sex with men (MSM), heterosexual,
blood, other/unknown]. Patients with missing HCV status were
excluded from analyses. Patients were followed up for death
within 3 years of starting of ART. Causes of death were
classiﬁed using methodology adapted from the CoDe system
(www.chip.dk/CoDe/tabid/55/Default.aspx) using methods
reported previously.4 The NHS Health Research Authority
South West—Cornwall and Plymouth Research Ethics Committee, United Kingdom, approved the study (REC reference
12/SW/0253).

Statistical Analysis
Patient demographics and clinical characteristics at start
of ART were tabulated, and differences between those who
were and were not HCV positive were examined using chisquared statistics and the Wilcoxon rank-sum test for
medians. Kaplan–Meier estimates of cumulative survival
were plotted by HCV and IDU status, and log-rank tests
were used to compare survival curves. Follow-up was from
initiation of ART (“baseline”) and was censored at 3 years to
avoid violation of the proportional hazards assumption. Cox
models were used to estimate unadjusted and adjusted [for
age (16–29, 30–39, 40–49, 50–59, $60 years), sex, baseline
CD4 cell count (,50, 50–99, 100–199, 200–349, $350 cells/
mm3), baseline HIV-1 RNA (,10,000, 10,000–99,999,
$100,000 copies/mL), and AIDS diagnosis before ART]
mortality hazard ratios (HR) for IDU (versus non-IDU) and
for HCV+ (versus HCV uninfected) before and after adjusting
the effect of each for the other. All models were stratiﬁed by
cohort. We tested for interactions between age and both IDU
and HCV status. We repeated analyses stratifying by age
(,45, $45 years). We also tested for interactions between
sex and both IDU and HCV status.
In a sensitivity analysis, we assessed the effect of
possible misclassiﬁcation of both IDU and HCV status on
HR. We calculated positive predictive values of IDU and
HCV status using plausible values for sensitivity and
speciﬁcity, which were based on consensus expert clinician
opinion of conservative estimates for these parameters and
used these to deﬁne weights that were used to adjust for
misclassiﬁcation of IDU, HCV, and both variables
simultaneously.
In a second sensitivity analysis, we excluded patients
with “other/unknown” risk transmission group and repeated
www.jaids.com |
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the main analysis reestimating the crude and adjustedmortality HR for IDU and HCV status.
We estimated adjusted HR for different causes of death
[AIDS, non-AIDS infection, liver-related, non-AIDS malignancy, myocardial infarction/ischemic heart disease, stroke,
renal failure, violence (includes suicide and substance abuse),
central nervous system (other than stroke), other heart/
vascular disease, and respiratory disease (includes chronic
obstructive pulmonary disease), other (includes infrequent
causes of death), and unknown (includes unclassiﬁable)]. All
analyses were performed using Stata version 12.1.

RESULTS
Data on HCV status were available on 32,703 of 39,249
(83%) patients, of whom 1116 (3.4%) died within 3 years of
starting ART during 931,485 person-years of follow-up. Of
note, 3,374 (10.3%) patients had presumed HIV transmission
through IDU, and 4630 (14.2%) had tested positive for HCV
(HCV+). Compared with those in the study population, the
proportion of patients who were IDU was lower in those
without HCV status recorded (8% versus 10%). Table 1
shows patient demographics and clinical characteristics at
start of ART according to HCV status. Compared with HCVuninfected individuals, those who were positive for HCV
were more likely to be aged between 30 and 49 years old,
have started ART in earlier years, and to have a history of

TABLE 1. Patient Demographics and Clinical Characteristics at
Start of ART by HCV Status
HCV Uninfected,
N (%)
No. patients
No. deaths
Male
IDU
Age, median (IQR), yrs
16–29
30–39
40–49
50–59
$60
AIDS before ART
CD4, median (IQR),
cells/mm3
,50
50–99
100–199
200–349
$350
HIV-RNA, median
(IQR), log copies/mL
Year of starting ART
2000–2002
2003–2005
2006–2009

350

28,073
810
18,891
506
37
5811
10,833
7085
3115
1229
6607
208
4526
2782
6082
9299
5384
4.85

(86)
(3)
(67)
(2)
(31–45)
(21)
(39)
(25)
(11)
(4)
(24)
(93–312)

HCV Infected,
P
N (%)
Difference
4630
306
3299
2868
39
490
1998
1710
323
109
998
206

(14)
(7)
(71)
(62)
(34–44)
(11)
(43)
(37)
(7)
(2)
(22)
(101–314)

(16)
666 (14)
(10)
467 (10)
(22)
1081 (23)
(33)
1498 (32)
(19)
918 (20)
(4.12–5.36) 4.76 (3.89–5.27)

—
—
,0.001
,0.001
,0.001

0.003
0.16

,0.001
,0.001

10,827 (37)
10,344 (37)
7442 (27)
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2100 (45)
1585 (34)
945 (20)

IDU. CD4 cell counts at start of ART were similar in HCVinfected and HCV-uninfected individuals.
The prevalence of HCV among IDU was 85%: this
varied from 36% to 92% between cohorts. Of note, 38% of
HCV+ were non-IDU. Figure 1 shows Kaplan–Meier survival
curves by HCV and IDU status. Survival was worst for HCV
+ IDU and somewhat better for HCV+, non-IDU. Patients
who were HCV uninfected had better survival than HCV+
whether or not their transmission was through IDU, with IDU
having worse survival than non-IDU within HCV strata. The
survival curves were different overall (P , 0.0001 log-rank
test) and between HCV+ and HCV-uninfected in both nonIDU (P , 0.0001) and IDU (P = 0.009). The survival curves
for IDU compared with non-IDU differed more among HCV+
(P = 0.01) than amongst HCV-uninfected patients (P = 0.08).
Table 2 shows unadjusted and adjusted mortality HR
for IDU versus non-IDU and for HCV+ versus HCV
uninfected. HR for both IDU and HCV were similar and
substantially elevated. They increased after adjustment for
age, sex, and baseline CD4, HIV-1 RNA, and AIDS
diagnoses to 2.71 [95% conﬁdence interval (CI): 2.32 to
3.16] for IDU and 2.65 (95% CI: 2.31 to 3.04) for HCV.
When IDU and HCV were included in the same model,
attenuation of the HR for IDU (1.57; 95% CI: 1.27 to 1.94)
was more marked than attenuation of the HR for HCV (2.04;
95% CI: 1.68 to 2.47). There was little evidence of interaction
between sex and either IDU (P = 0.07) or HCV status (P =
0.06). There was strong evidence of interaction (P , 0.001)
between both IDU and HCV status and age. In analyses
stratiﬁed by age (,45, $45 years), the HRs for both IDU and
HCV were greater in younger than older patients. In both
older and younger patients and consistent with the overall
ﬁndings, attenuation of the HR for IDU was more marked
than attenuation of the HR for HCV when IDU and HCV
were included in the same model.
In the sensitivity analyses allowing for misclassiﬁcation
of IDU and HCV, assuming a sensitivity of 0.8 and
a speciﬁcity of 0.95 for both IDU and HCV increased the
mutually adjusted mortality HR for IDU from 1.57 to 2.01
and for HCV from 2.04 to 2.51. The ratio of HRs (HR HCV/
HR IDU), which shows the relative importance of HCV
compared with IDU, was 1.30 in the main analysis, decreased
to 1.01 if only IDU was misclassiﬁed, increased to 1.62 if
only HCV was misclassiﬁed, and was 1.25 assuming both
were equally misclassiﬁed (see Table S1, Supplemental
Digital Content, http://links.lww.com/QAI/A660).
In a second sensitivity analysis, we excluded 2449 of
32,703 (7.5%) patients with “other/unknown” risk group of
whom only 239 of 2449 (10%) were HCV+. Compared with
the main analysis, crude and adjusted mortality HR for both
IDU and HCV were marginally stronger albeit with wider
conﬁdence intervals, but the mutually adjusted HR were very
similar (see Table S2, Supplemental Digital Content, http://
links.lww.com/QAI/A660).
Table 3 shows numbers of deaths from speciﬁc causes
and cause-speciﬁc mortality HR for IDU and HCV. For most
causes of death, mortality was higher in IDU compared with
non-IDU and in HCV+ compared with HCV2. For both IDU
and HCV, the strongest associations were with liver-related
Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Rates of violent death also remained elevated in IDU after
adjustment for HCV. Table S3 (see Supplemental Digital
Content, http://links.lww.com/QAI/A660) provides additional information on mortality rates for speciﬁc causes of
death. Rates of all causes of death, except myocardial
infarction and ischemic heart disease, were higher for
HCV+ than for HCV-uninfected individuals.

DISCUSSION
Main Results

FIGURE 1. Kaplan–Meier estimate of survival probability by
HCV status and IDU transmission group.

mortality (adjusted HR 10.89; 95% CI: 6.47 to 18.3 for IDU
and adjusted HR 14.0; 95% CI: 8.05 to 24.5 for HCV) and
with violent death (adjusted HR 7.53; 95% CI: 4.19 to 13.52
for IDU and adjusted HR 5.95; 95% CI: 3.39 to 10.44 for
HCV). The HR for deaths due to substance abuse was 14.03
(95% CI: 5.41 to 36.39) in HCV+ compared with HCV2.
For liver-related mortality, the effect of IDU was substantially attenuated (HR 2.43) after adjustment for HCV,
whereas attenuation of the effect of HCV was less substantial (HR 7.97) after adjustment for IDU. By contrast, for
CNS and respiratory mortality, attenuation in the effect of
IDU was less marked than attenuation in the effect of HCV.

Based on a large data set combined from 16 HIV cohort
studies that recruited patients in Europe and North America,
we examined the extent to which presumed HIV transmission
through IDU and HCV infection independently predicted allcause and cause-speciﬁc mortality. The association of transmission through IDU with all-cause mortality was attenuated
after adjustment for HCV coinfection, but mortality remained
more than 50% higher in IDU than in non-IDU. Effects of
both IDU and HCV were greater in patients younger than 45
years (considered more likely to be active IDU18) than in
older individuals, but patterns of attenuation were similar.
Sensitivity analyses conﬁrmed that error in measuring both
IDU and HCV status affects the extent of attenuation if there
is greater measurement error in one than the other risk factor.
Analyses of cause-speciﬁc mortality conﬁrmed that HCV is
a stronger predictor than IDU for liver-related mortality but
identiﬁed particular causes of death for which associations
with IDU are not explained by HCV.

Strengths and Limitations
We analyzed a large data set with more than 30,000
patients and more than 1000 deaths, of whom 85% had causes
classiﬁed using standardized procedures. Our analysis may
suffer from ascertainment bias as individuals with HCV
serostatus available were more likely to have an injecting
drug use history, which may have prompted testing for HCV
compared with those excluded from the study. We did not

TABLE 2. Unadjusted and Adjusted-Mortality HR for IDU (Versus Non-IDU) and HCV Infected (Versus HCV-Uninfected) up to 3
Years After Starting ART From Cox Models Stratified by Cohort: (i) All Patients, (ii) Patients Younger Than 45 Years, and (iii)
Patients 45 Years or Older
Controlling for Age, Sex, Baseline
CD4, RNA, and AIDS Diagnosis

Unadjusted
Deaths/Patients
All patients
IDU
HCV+
Age ,45
IDU
HCV+
Age $45
IDU
HCV+

1116/32,703
232/3374
306/4630
462/8145
46/549
83/995
654/24,558
186/2825
223/3635

Additionally Controlling for
IDU/HCV

HR (95% CI)

P

HR (95% CI)

P

HR (95% CI)

P

2.45 (2.11 to 2.85)
2.46 (2.15 to 2.82)

,0.001
,0.001

2.71 (2.32 to 3.16)
2.65 (2.31 to 3.04)

,0.001
,0.001

1.57 (1.27 to 1.94)
2.04 (1.68 to 2.47)

,0.001
,0.001

3.29 (2.76 to 3.92)
3.23 (2.74 to 3.81)

,0.001
,0.001

3.13 (2.62 to 3.74)
3.18 (2.69 to 3.76)

,0.001
,0.001

1.62 (1.24 to 2.10)
2.15 (1.68 to 2.76)

,0.001
,0.001

1.67 (1.22 to 2.27)
1.66 (1.30 to 2.11)

0.001
,0.001

1.76 (1.29 to 2.39)
1.91 (1.50 to 2.43)

,0.001
,0.001

1.33 (0.91 to 1.96)
1.88 (1.40 to 2.54)

0.145
,0.001

HCV+, Hepatitis C–infected; IDU, assumed route of HIV transmission through injection drug use.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Adjusted Hazard Ratio for Specific Causes of Death for IDU Compared With Non-IDU and HCV-Infected Compared With
HCV-Uninfected
IDU Versus Non-IDU
Cause of Death
All
AIDS
Non-AIDS infection
Liver-related
Non-AIDS malignancy
MI/IHD
Stroke
Renal failure
Violence†
CNS (other than stroke)
Other heart/vascular disease
Respiratory disease†
Other
Unknown†

No. Deaths (%)
1116
459
84
69
103
22
10
12
52
16
34
16
48
191

(100)
(41.1)
(7.5)
(6.2)
(9.2)
(2.0)
(0.9)
(1.1)
(4.7)
(1.4)
(3.1)
(1.4)
(4.3)
(17.1)

HR* (95% CI)
2.71
1.40
3.18
10.89
1.50
1.74
2.71
7.53
6.02
3.08
5.55
2.38
3.91

(2.32
(1.05
(1.89
(6.47
(0.78
0
(0.19
(0.56
(4.19
(2.01
(1.33
(1.86
(1.11
(2.76

HCV-Infected Versus HCV-Uninfected

Additionally Adjusted for HCV

to
to
to
to
to

3.16)
1.88)
5.34)
18.3)
2.88)

1.57
1.01
1.86
2.43
0.72

to
to
to
to
to
to
to
to

15.77)
13.12)
13.52)
18.08)
7.13)
16.55)
5.09)
5.54)

0.71
1.59
3.65
5.35
1.38
4.64
1.27
2.45

(1.27 to
(0.69 to
(0.88 to
(1.24 to
(0.33 to
0
(0.06 to
(0.19 to
(1.48 to
(1.00 to
(0.45 to
(0.84 to
(0.45 to
(1.50 to

1.94)
1.48)
3.93)
4.78)
1.58)
8.57)
13.40)
9.02)
28.60)
4.23)
25.69)
3.59)
4.00)

HR* (95% CI)
2.65
1.55
2.92
14.0
2.22
0.48
2.82
2.52
5.95
3.45
3.31
3.56
2.54
3.19

(2.31
(1.21
(1.82
(8.05
(1.38
(0.06
(0.69
(0.66
(3.39
(1.20
(1.60
(1.24
(1.32
(2.30

to
to
to
to
to
to
to
to
to
to
to
to
to
to

3.04)
1.99)
4.71)
24.5)
3.58)
3.65)
11.53)
9.64)
10.44)
9.90)
6.84)
10.18)
4.89)
4.41)

Additionally Adjusted
for IDU
2.04
1.54
1.99
7.97
2.58
0.91
3.15
1.97
2.52
1.16
2.78
1.26
2.21
1.90

(1.68
(1.11
(1.00
(3.83
(1.45
(0.12
(0.65
(0.32
(1.04
(0.23
(1.05
(0.23
(0.90
(1.20

to
to
to
to
to
to
to
to
to
to
to
to
to
to

2.47)
2.14)
3.99)
16.6)
4.60)
6.85)
15.38)
12.17)
6.09)
5.93)
7.38)
6.73)
5.43)
3.01)

*Adjusted for age, sex, CD4 cell count, HIV-1 RNA, and AIDS at baseline, stratiﬁed by cohort.
†Violence includes suicide, substance abuse; respiratory includes chronic obstructive pulmonary disease; unknown includes unclassiﬁable.
CNS, central nervous system; HCV+, Hepatitis C infected; IDU, injection drug use; IHD, ischemic heart disease; MI, myocardial infarction.

know if IDU were chronic or past injection drug users as IDU
status was based on self-reported likely transmission route of
infection. It is likely that some patients reporting no history of
IDU were either past or current IDU, and this possibility is
consistent with our ﬁnding of a substantial prevalence of
HCV among those recorded as non-IDU: this underscores the
importance of testing and treating HCV among all individuals
who are HIV-infected, particularly as incidence of HCV
infection, has been reported to be increasing in MSM in some
regions.19 Further work is needed to investigate modes of
HCV acquisition among HIV-positive individuals to prevent
reinfection after HCV treatment. We did not have information
on HBV coinfection, which might differ between IDU and
HCV+ and affect prognosis. Our information on HCV
infection was limited as we did not have data on active
Hepatitis C viremia.20,21 Previous research has shown that the
presence of viremia increases mortality particularly that due
to liver-related deaths. We did not have details of treatments
for HCV infection. However, during the calendar period
included in our analyses, HCV treatment rates among those
with HIV infection were low.22,23 We did not analyze
longitudinal HCV-RNA tests to see if patients had spontaneously cleared the virus or were successfully treated. However,
the proportion that spontaneously clears HCV infection is
substantially lower among HIV-infected than HIV-uninfected
individuals.24–26 Furthermore, HIV-infected individuals with
spontaneous control of HCV remain at signiﬁcant risk for
a second episode of viremia.27 The results of the sensitivity
analysis that attempted to quantify the possible effects of
misclassiﬁcation bias showed that our conclusions about the
relative importance of HCV compared with IDU for predicting mortality were robust if both IDU and HCV were equally
misclassiﬁed, although HR for both risk factors may have
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been underestimated. However, if only IDU were misclassiﬁed, then IDU and HCV might have similar mutually
adjusted-mortality HR, which would imply that both factors
are equally important predictors of mortality. Our results were
also robust to the exclusion of the small proportion of patients
with “other/unknown” transmission group, some of whom
may have been IDU misclassiﬁed as non-IDU in the main
analysis.

Results in Context With Other Studies
In our study, HIV-infected individuals with HCV
coinfection experienced 2.5-fold greater mortality rates than
those without HCV coinfection. Most of this excess mortality
was not explained by other risks associated with IDU. Other
studies have found that HCV causes substantial morbidity
from liver28 and renal injury29 as well as increases the risk of
coronary disease30 and diabetes.31 Our study conﬁrmed higher
rates of mortality in HCV+ for liver-related deaths and also
for AIDS and non-AIDS, non–liver-related causes of deaths.
Although HCV status is likely associated with lifestyle
factors, such as tobacco use, which are associated with higher
mortality rates, HCV infection may directly contribute to
non–liver-related deaths by impaired immune responses to
treatment for HIV infection.32 HRs for IDU were greater in
younger patients suggesting that active IDU, which is more
likely at younger ages,18 has additional harms compared with
historic use. An alternative explanation is that differences in
HR by age may be partly because of diversiﬁcation of causes
of death in IDU at older ages with increased risk of deaths due
to cardiovascular disease and cancer. However, among older
patients, for whom active IDU is less likely, HCV coinfection
remained strongly associated with mortality. There may
Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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nonetheless be lifestyle factors that differ between those with
and without HCV infection and are not captured by IDU
status, for example, risky sexual behavior, commercial sex
work, or intranasal drug use, which may contribute to the
higher mortality in those with HCV infection.

Implications
Although there is a growing consensus on the importance of treating HCV coinfection among those living with
HIV, many barriers remain. These include higher rates of
contraindications and concerns regarding decreased antiretroviral adherence and drug–drug interactions from polypharmacy.33 Our analyses underscore the importance of
overcoming these barriers if we are to achieve better survival
among those aging with HIV, many of whom no longer use
injection drugs but are continuing to suffer consequences of
past use. New oral direct acting antiviral protease inhibitor–
based therapies have been shown to result in cure rates
exceeding 65% and have shortened the period during which
the poorly tolerated drug interferon has to be used.34
Furthermore, interferon-free direct acting antiviral HCV
treatment for HIV-infected individuals with markedly reduced
toxicity, high efﬁcacy (.90% cure), improved dosing
schedules (once or twice-daily), and shortened treatment
duration (6–24 weeks)15 are quickly becoming more widely
available. This revolution in treatment of HCV could enable
increased treatment uptake, not just among IDU, but also in
the emerging MSM epidemic, which could have a major
preventative impact.35 However, treatment costs may limit
scale-up as new drugs are expensive.

CONCLUSIONS
HCV infection explained much of the association of
IDU with mortality in a cross cohort analysis of HIV-infected
individuals initiating ART especially among those 45 years of
age and older who were considered less likely to be active
IDU. This underscores the potential of HCV treatment to
impact mortality in this coinfected population in addition to
interventions to stop substance abuse and address other
lifestyle factors. Treatment for HCV infection is now feasible
in HIV-infected people with the advent of new therapies,
which are shorter, less toxic, and have higher cure rates.
Future work will investigate the extent to which treating HCV
infection reduces mortality in this population and the causes
of death that are impacted.
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