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Abstract
Background—The clinical importance of the association of HIV infection and antiretroviral
therapy (ART) with low bone mineral density (BMD) in premenopausal women is uncertain
because BMD stabilizes on established ART and fracture data are limited.

Methods—We measured time to first new fracture at any site with median follow-up of 5.4 years
in 2391 (1728 HIV-infected, 663 HIV-uninfected) participants in the Women’s Interagency HIV
Study (WIHS). Self-report of fracture was recorded at semiannual visits. Proportional hazard
models assessed predictors of incident fracture.

Results—At baseline, HIV-infected women were older (40 ± 9 vs. 36 ± 10 years, P <0.0001),
more likely to report postmenopausal status and be hepatitis C virus-infected, and weighed less
than HIV-uninfected women. Among HIV-infected women, mean CD4+ cell count was 482 cells/
μl; 66% were taking ART. Unadjusted incidence of fracture did not differ between HIV-infected
and uninfected women (1.8 vs. 1.4/100 person-years, respectively, P = 0.18). In multivariate
models, white (vs. African-American) race, hepatitis C virus infection, and higher serum
creatinine, but not HIV serostatus, were statistically significant predictors of incident fracture.
Among HIV-infected women, older age, white race, current cigarette use, and history of AIDS-
defining illness were associated with incidence of new fracture.

Conclusion—Among predominantly premenopausal women, there was little difference in
fracture incidence rates by HIV status, rather traditional risk factors were important predictors.
Further research is necessary to characterize fracture risk in HIV-infected women during and after
the menopausal transition.
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Introduction
Low bone mineral density (BMD) is a recognized metabolic complication of HIV infection
and its treatment [1]. Recent studies suggest that antiretroviral therapy (ART) initiation is
associated with significant short-term bone loss in the range of 2–6% over 1–2 years,
irrespective of the type of ART [2–7]. In contrast, longitudinal studies show that BMD is
either stable or increases slightly over 2 years of follow-up in younger men and women on
established ART [8–10].

It remains uncertain whether lower BMD associated with HIV infection or short-term bone
loss associated with ART initiation will translate to increased fractures in younger HIV-
infected individuals. There are several case series of fragility fractures in HIV-infected
patients on ART [11–13], but only a few controlled studies evaluating fracture prevalence
[14,15] and incidence [10,16–19]. Utilizing a large clinical database from the Partners
HealthCare System with 8525 HIV-infected and 2 208 792 HIV-uninfected patients, Triant
et al. [15] found that prevalence of spine, hip, and wrist fracture as determined by ICD9
codes was higher in HIV-infected compared to HIV-uninfected men and women in all age
groups; however, that study only controlled for age, sex, and race/ethnicity. Smaller studies
with patient-level data have found that differences in fracture rates were attenuated after
controlling for known risk factors for fracture [16,20].

We compared incidence rates of fracture and determinants of fracture among HIV-infected
and uninfected women from the Women’s Interagency HIV Study (WIHS), a large
multicenter cohort of HIV-infected and uninfected women in the United States.

Methods
Study population

The WIHS, a multicenter prospective study of the natural and treated history of HIV
infection in women, enrolled 3766 women (2791 HIV-infected and 975 HIV-uninfected) in
1994–1995 (n =2623) and 2001–2002 (n =1143) from six sites (Bronx/Manhattan, New
York; Brooklyn, New York; Chicago, Illinois; Los Angeles, California, San Francisco,
California; and Washington, DC). WIHS methods and baseline cohort characteristics have
been described previously [21,22]. HIV-uninfected women in the WIHS were recruited
because they were at risk for HIV infection, and were comparable for a wide array of
variables, including drug use, history of chronic illness, perceived health status, reproductive
history, and income [21]. At semiannual visits, participants complete physical examinations
and provide biological specimens; they also undergo extensive questionnaires assessing
clinical and demographic information. Informed consent was obtained using procedures
approved by committees on human research at each of the collaborating institutions.

From April to September 2003 (visit 18), all WIHS participants were asked about personal
history of fracture of the hip, wrist, and spine, both ever and within the prior 6 months. In
those with a fracture history, fracture type(s) was determined, that is, fragility (resulting
from fall from standing height or less) and nonfragility. In all subsequent study visits,
participants were asked whether they had fractures of the hip, wrist, spine, and/or other site
since the last visit. After exclusion of those who seroconverted during follow-up (n =17),
2391 (1728 HIV-infected, 663 HIV-uninfected) participants with at least one additional core
visit after the index visit (visit 17, October 2002–March 2003) were included in the analysis.
Visit 17 was designated as the index visit as incident fractures were only recorded after visit
17. We used fragility fractures, nonfragility fractures, and all fractures (fragility and
nonfragility combined) at any body site as study outcomes given recent data that high-
trauma fractures are associated with lower BMD and are similar to fragility fractures in

Yin et al. Page 2

AIDS. Author manuscript; available in PMC 2011 November 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



predicting future fractures [23]. Our analysis included biannual observations from October
2002 (visit 17) to September 2008 (visit 28).

Demographics, medical history, HIV treatment history, and laboratory data were extracted
from the WIHS database at index visit and subsequent visits. Presence of prognostic factors
for fracture [24] at the index visit were quantified from the database: age, menopause (no
menses for greater than 1 year), personal history of fracture, parental history of hip fracture,
weight, race/ethnicity, current use of cigarettes, greater than two drinks/day of alcohol,
glucocorticoid use (ever), and history of rheumatoid arthritis, or other cause of secondary
osteoporosis. In addition, we obtained history of diabetes, hepatitis C RNA, estimated
glomerular filtration rate using the Modification of Diet in Renal Disease (MDRD)
calculation, reported current calcium use or multivitamin supplementation, and any use of
injection drugs (IDU), opiates or cocaine, statins, hormonal contraception, or hormone
replacement therapy (HRT). We also considered HIV-specific variables: current and nadir
CD4+ lymphocyte counts, history of AIDS-defining illness (ADI), type of ART at index
visit, and cumulative ART exposure by type of ART (total years of exposure to nucleoside
(NRTI) and nonnucleoside (NNRTI) reverse transcriptase inhibitors, protease inhibitors, and
tenofovir from initiation, whether before or after enrollment into WIHS, to either last visit or
fracture event).

Statistical methods
Means, medians, standard deviations, interquartile ranges, and proportions were derived to
summarize study variables, depending on whether they were continuous or categorical. The
primary outcome was time to self-reported fracture event, defined as a fragility fracture at
any body site or any fracture (fragility or nonfragility) at any site. Incidence rate was defined
as the number of participants with a new fracture divided by the total time (in person-years)
at risk for new fracture during the study period. Visit 17 was considered the start time; the
end of follow-up was either the visit, at which the first fracture event was observed, or, if no
fracture was observed, the last visit for each subject. Thirty-nine participants (22 HIV-
infected, 17 HIV-uninfected) reported more than one fracture during the study period; only
the first fracture was included in the analysis.

Proportional hazard models with time-dependent covariates were constructed to determine
predictors of incidence of new fracture. All covariates were assessed at the index visit,
except for cumulative ART exposure, which was calculated from time of ART initiation to
time of fracture event or last visit. Bivariate analyses comparing each predictor to the
outcome were considered for HIV-infected and uninfected participants together, and for
HIV-infected participants separately. Bivariate and multivariate proportional hazard models
were performed for HIV-infected only and HIV-infected plus uninfected participants
together. All variables were entered into multivariate models and a backward selection
strategy with a stay P value 0.1 or less was used to determine which variables remained in
the final model. HIV status was the only variable forced into the model. A P value less than
0.05 was considered statistically significant. Proportional hazard curves were constructed
without and with adjustment for covariates using the Kalbfleisch–Prentice approach to
estimate baseline hazards and were fit twice with all variables except HIV set to their mean
values and HIV set to negative and positive [25]. All analyses were performed using SAS
software (Version 9.1.3; SAS Institute Inc., Cary, North Carolina, USA).
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Results
Participant characteristics at index visit

Table 1 presents participant characteristics at the index visit. HIV-infected women were
older, of lower weight, and more likely to have detectable hepatitis C virus (HCV) RNA, to
report postmenopausal status, and to use HRT, calcium and vitamin D supplementation.
HIV-infected women were also less likely to report moderate and heavy alcohol
consumption or current smoking than uninfected women. Among the 1728 HIV-infected
women at the index visit, 39% reported a prior ADI and 66% reported taking ART (30%
used a protease inhibitor-based regimen, 30% a NNRTI-based regimen, and 6% a NRTI-
only regimen). Mean duration of ART exposure at the index visit (including self-reported
ART use prior to enrollment in WIHS) was 4.31 ± 3.4 years. Among the 34% not receiving
ART at the index visit, half were ART-naive and the other half reported prior ART use.
Thirty-nine percent of participants on NNRTI-based regimens and 52% of those on protease
inhibitor-based regimens at the index visit remained on the same class of ART throughout
the duration of study.

Fractures
At the index visit, prevalence of self-reported history of fracture did not differ between HIV-
infected and HIV-uninfected groups. Most fractures prior to the index visit occurred at the
wrists in both groups. The median follow-up for the study was 5.4 (IQR 5.3, 5.5) years.
During the study period, 217 new fractures occurred in 195 of 2391 participants (8.6% of
HIV-infected and 7.1% of HIV-uninfected women; Table 2). In both groups, fractures were
more common at sites other than the spine, hip, and wrist. Approximately one-third of the
new fractures were classified as fragility fractures: 49/147 (33%) in HIV-infected and 18/47
(38%) in HIV-uninfected. Unadjusted incidence rates of fracture at any site were similar
between HIV-infected and uninfected women (1.8 vs. 1.4/100 person-years, P = 0.13) as
were rates of fragility fractures or rates of fracture limited to the hip, spine, or wrist (Table
2). Distribution of fractures at the spine, hip, and wrist did not differ by HIV serostatus.

Correlates of incident fracture
In bivariate analysis of all participants, traditional factors that were statistically associated
with incidence of new fracture were older age, white race, self-report of menopause, history
of fracture prior to index at any site, HCV infection, higher diastolic blood pressure at index,
cigarette use at index, history of IDU or opiate use (Table 3). Use of HRT or oral
contraceptives was associated with new fracture, but use of progestin-only formulations of
hormonal contraception was not. HIV infection was not a significant predictor of incidence
of new fracture [hazard ratio (HR) = 1.28; 95% confidence interval (CI): 0.93–1.78]. In
multivariate analysis, only older age, white race, HCV infection, and higher serum
creatinine were statistically significant predictors of incidence of new fracture.

Proportional hazard curves depicting proportion without new fracture in HIV-infected and
uninfected women are presented without adjustment (Fig. 1a). There is no statistically
significant difference between groups (P = 0.13), although the curves appear to diverge with
longer follow-up. After adjustment for significant covariates (age, white race, HCV
infection, and serum creatinine) using the Kalbfleisch-Prentice approach [25] (Fig. 1b), the
curves remain similar throughout the study period (P = 0.54)

In bivariate analyses restricted to HIV-infected participants older age, self-report of
menopause, history of fracture prior to index at any site, HCV infection, cigarette use at
index, history of IDU, and history of ADI were associated with incidence of new fracture
(Table 4). In contrast, CD4+ cell count (at index visit or nadir), ART class treated as a
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categorical variable, cumulative protease inhibitor (HR = 1.03; 95% CI:, 0.98, 1.08, P =
0.29), NNRTI (HR = 0.95; 95% CI: 0.88, 1.02, P = 0.18), and tenofovir exposure (HR =
1.03, 95% CI: 0.98, 1.09, P = 0.26) were not associated with incidence of new fracture in
bivariate analysis. In multivariate analysis, older age, white race, current smoking, and ADI
were associated incidence of new fracture (Table 4). Cumulative NNRTI use was associated
with a modest but statistically significant protective effect (HR = 0.92, 95% CI: 0.85, 0.99, P
= 0.0327) (Table 4).

Discussion
In our cohort of predominantly premenopausal women, we did not find a statistically
significant increase in incident fractures in HIV-infected women, even though the HIV-
infected women were on average 4 years older than the HIV-uninfected women. Our
findings are consistent with a prior analysis in a subset of pre-menopausal WIHS women,
which found little difference in rates of bone loss or self-reported incident fracture over 2
years [10]. Furthermore, rates of fracture observed at the hip and wrist in our HIV-infected
women over a median of 5.4 years (0.2/100 and 0.3/100 person-years, respectively) are
consistent with large epidemiological studies of healthy premenopausal women in the
United Kingdom, where rates of hip and wrist fracture were 0.3/100 [26] and 0.1/100
person-years [27], respectively. Finally, we demonstrated that traditional risk factors
including older age, white race, and renal insufficiency were statistically significant
predictors of fracture, as was HCV infection. Among HIV-infected women, history of an
ADI was also an independent predictor of fracture.

Our fracture incidence rates are somewhat higher than those reported in two other studies of
HIV-infected patients of comparable age. A French cohort of 1281 ART-treated, mainly
HIV-infected men with a median age of 36 years and follow-up of 7.1 years reported an
incidence density rate of 0.33/100 person-years [17]. This study also found that the observed
rates within their HIV-infected cohort were similar to that observed in the general
population [17]. In the HIV Outpatient Study (HOPS), Dao et al. [19] reported a fracture
incidence rate of approximately 0.8/100 person-years in HIV-infected patients (median age
of 37, 81% men, 56% white), which was higher than rates from the National Hospital
Discharge Survey. Estimates from our study (1.8/100 person-years for all fractures, 0.6/100
person-years for fragility fractures) are likely higher than previous studies because of more
complete ascertainment resulting from use of a dedicated fracture questionnaire at
semiannual visits, and possibly because all participants were women. Another critical
difference between our study and the aforementioned studies is that our HIV-uninfected
controls were prospectively enrolled and evaluated with the same questionnaire as our HIV-
infected participants. The French study also defined fracture as having a fracture leading to
severe or complete limitation of activity [17].

Two studies have also examined fracture rates in older HIV-infected men. In a study of 559
men 49 years of age or older, rates of self-reported incident fractures were similar for HIV-
infected and uninfected groups (3.1/100 versus 2.6/100 person-years, P = 0.69) during a 2-
year follow-up [16]. In contrast, the much larger Veterans Aging Cohort Study observed that
HIV-infected veterans have higher rates of fragility fracture at the spine, hip, and wrist than
uninfected veterans after the age of 50 [18]. There are no published data on fracture risk in
HIV-infected postmenopausal women.

We found that in addition to white race and renal insufficiency, HCV infection but not HIV
infection was associated with fracture. Several studies in HIV-uninfected individuals have
described the association between noncirrhotic HCV infection and low bone mass [28] or
increased fracture [29,30]. Putative mechanisms are likely multifactorial and may be
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associated with increased alcohol use in patients infected with HCV, alterations in
calciotropic and gonadotropic hormone levels, weight loss, and increased fall risk [28–30].
In the setting of HIV infection, Lo Re et al. [31] found that HIV/HCV-coinfected women
had lower BMD than HIV-monoinfected women, but did not observe a similar difference in
men. Collin et al. [17] found an association of HCV coinfection and higher alcohol
consumption with increased fracture risk. In our cohort, HIV/HCV-coinfected and HIV
monoinfected women were similar in age, weight, and alcohol consumption; we were unable
to assess for group differences in calciotropic or gonadotropic hormones.

Among HIV-infected women in our cohort, history of ADI was associated with incidence of
new fracture. This may reflect more advanced HIV disease stage, or the impact of hormonal,
nutritional or neurological alterations associated with AIDS, opportunistic infections or their
treatment on fracture risk. AIDS wasting syndrome has also been associated with lower
BMD [32] and loss of muscle mass and functional status [33] that may lead to increased
falls. Interestingly, we found an association of cumulative exposure to NNRTIs with
decreased fracture risk in multivariate analyses. It is unclear if these results represent a direct
effect of NNRTI on fracture risk. First, there was only a weak, nonsignificant association in
the unadjusted models; therefore, this may be a spurious finding. Second, women on
NNRTI-based regimens may be less sick than those on protease inhibitor-based regimens;
protease inhibitors may more likely be used in those with advanced disease. Studies
comparing bone loss with initiation of protease inhibitor versus NNRTI-based regimens
have yielded inconclusive results [34–36]. Moreover, a prior analysis in a subset of WIHS
women suggested that BMD may be slightly higher in those on an NNRTI-based regimen
[14], but no statistically significant difference in change in BMD occurred over 2 years
between ART groups [10]. We found no association between tenofovir use at index and new
fractures.

There are several strengths to our study. WIHS is one of the only cohorts that has collected
detailed data semiannually regarding fractures in HIV-infected women and a well matched
comparison group of HIV-uninfected women. Traditional risk factors for fracture have also
been collected at regular intervals, and participant retention is excellent. Limitations include
the lack of characterization of fracture sites other than spine, hip, and wrist and of
radiographic confirmation of fractures. We also did not assess muscle strength or fall risk,
which are other potential determinants of fracture. As the majority of women in WIHS are
African-American and overweight, our results may not be generalizable to all HIV-infected
women (although our enrolled cohort is representative of the HIV epidemic among US
women). Finally, our sample size may be insufficient for comparisons of fracture rates by
ART exposure.

In conclusion, after 5.4 years of median follow-up in predominantly premenopausal women
of color, fracture rates were not significantly increased in HIV-infected as compared to
uninfected women. Traditional risk factors were important predictors of fracture, whereas
HIV status was not. Among HIV-infected women, history of ADI was more predictive of
fracture than ART exposure. Our data provide some reassurance that fracture risk is modest
in predominantly premenopausal HIV-infected women. However, further research is
necessary to assess fracture risk as these women transition through menopause and to clarify
whether fracture risk differs among antiretroviral regimens.
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Fig. 1.
(a) Incidence of new fracture (fragility or nonfragility) at any site, unadjusted in HIV-
infected (dashed line) and uninfected (solid line) women (P = 0.13). (b). Incidence of new
fracture (fragility or nonfragility) at any site adjusted for age, race, hepatitis C virus
infection, and serum creatinine in HIV-infected (dashed line) and uninfected (solid line)
women (P = 0.54).
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Table 1

Demographic and clinical characteristics.

Demographics HIV-infected (N =1728) HIV-uninfected (N =663) P

Age 40.4 ± 8.8 36.1 ± 9.9 <0.0001

Race 0.30

 White 230 (13.3%) 71 (10.7%)

 Black 972 (56.3%) 387 (58.4%)

 Latina 470 (27.2%) 179 (27.0%)

 Other 56 (3.2%) 26 (3.9%)

Weight (kg) (mean ± SD) 74.5 ± 20.8 79.7 ± 22.9 <0.0001

BMI (kg/m2) (mean ± SD) 28.5 ± 7.5 30.0 ± 8.2 <0.0001

Smoking at index visit 783 (45.3%) 337 (50.8%) 0.017

IDU use 21 (3.2%) 49 (2.8%) 0.68

Ever opiate use 62 (3.6%) 33 (5.0%) 0.13

Ever cocaine use 50 (2.9%) 27 (4.1%) 0.15

Alcohol use <0.0001

 Abstainer 918 (53.1%) 265 (40.0%)

 Light (<3 drinks/week) 618 (35.8%) 259 (39.1%)

 Moderate (3–13 drinks/week) 155 (9.0%) 113 (17.0%)

 Heavy (≥ 14 drinks/week) 37 (2.1%) 26 (3.9%)

Menstrual history

Self-reported menopause 338 (19.6%) 74 (11.2%) <0.0001

Hormone replacement therapy ever 124 (7.2%) 26 (3.9%) 0.003

Medical history

Previous fracture 74 (4.5%) 35 (5.6%) 0.37

Diabetes 332 (19.2%) 127 (19.2%) 1.00

HCV RNA positive 438 (25.4%) 96 (14.5%) <0.0001

Diastolic blood pressure (mmHg) 75.6 ± 10.7 74.0 ± 10.5 0.006

Serum creatinine (mg/dl) (mean ± SD) 1.0 ± 1.2 1.2 ± 1.5 0.15

Estimated GFR < 60 (MDRD) 139 (8.5%) 36 (5.9%) 0.042

Calcium supplementation 95 (5.5%) 21 (3.2%) 0.019

Vitamin D supplementation 184 (41.9%) 724 (27.8%) <0.0001

Statin use 88 (5.1%) 13 (2.0%) 0.0004

HIV

ADI ever 671 (38.8%)

CD4+ cell count, at index visit (cells/μl) 482 ± 320

CD4+ cell count, nadir (cells/μl) 233 ± 183

ART at index visita 1134 (65.6%)

Protease inhibitor-ART at index visit 523 (30.4%)

NNRTI-ART at index visit 510 (29.6%)

ADI, AIDS-defining illness; ART, antiretroviral therapy; GFR, glomerular filtration rate; IDU, injection drugs; MDRD, Modification of Diet in
Renal Disease; NNRTI, nonnucleoside reverse transcriptase inhibitor.
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a
Including NRTI-only and combination ART.
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Table 3

Bivariate and multivariate models for incidence of new fractures in HIV-infected and uninfected women.

Variables Bivariate model HR (95% CI) P Multivariate modela HR (95% CI) P

HIV status 1.28 (0.93, 1.78) 0.14 1.12 (0.78, 1.60) 0.54

Age (10 years) 1.37 (1.18, 1.58) <0.0001 1.21 (1.02, 1.43) 0.031

Race

 Black (Ref) 1.0 1.0

 White 1.50 (1.03, 2.17) 0.033 1.60 (1.08, 2.39) 0.020

 Hispanic 0.70 (0.49, 1.01) 0.057 0.80 (0.55, 1.18) 0.26

 Other 0.83 (0.37, 1.89) 0.66 0.96 (0.39, 2.38) 0.94

BMI (kg/m2) 1.00 (1.00, 1.01) 0.66 –

Postmenopausal 1.71 (1.23, 2.36) 0.001 –

Fracture before index 2.04 (1.24, 3.37) 0.005 1.60 (0.94, 2.73) 0.085

HCV infection 2.0 (1.49, 2.70) <0.0001 1.56 (1.11, 2.20) 0.011

Serum creatinine (per mg/dl) 1.09 (1.00, 1.19) 0.063 1.11 (1.01, 1.21) 0.031

Diastolic blood pressure (per mmHg) 1.01 (1.00, 1.03) 0.038 –

Cigarette use (index) 1.62 (1.22, 2.15) <0.001 –

Alcohol use (index) 1.09 (0.91, 1.30) 0.34 –

Cocaine use (ever) 1.78 (0.94, 3.36) 0.076 –

Injected drugs (ever) 2.21 (1.17, 4.18) 0.014 –

Opiate use (ever) 1.86 (1.04, 3.33) 0.038 –

Calcium use (index) 1.61 (0.95, 2.73) 0.075 –

Vitamin D use (index) 0.92 (0.68, 1.23) 0.55 –

HRT (ever) 1.67 (1.05, 2.66) 0.029 –

Oral contraceptive use (ever) 1.75 (1.12, 2.71) 0.014 –

Statin Use (ever) 1.43 (0.80, 2.56) 0.231 –

CI, confidence interval; HCV, hepatitis C virus; HR, hazard ratio; HRT, hormone replacement therapy.

a
All variables listed in table were considered in the multivariate model and eliminated if they did not meet backward selection criteria of P ≤ 0.1.
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Table 4

Bivariate and multivariate models for incidence of new fractures in HIV-infected women.

Variables Bivariate model HR (95% CI) P Multivariate modela HR (95% CI) P

Age (10 years) 1.36 (1.14, 1.62) <0.001 1.24 (1.02, 1.51) 0.033

Race

 Black (Ref) 1.0 1.0

 White 1.49 (0.98, 2.27) 0.06 1.56 (1.02, 2.39) 0.041

 Hispanic 0.74 (0.49, 1.11) 0.15 0.84 (0.55, 1.27) 0.40

 Other 0.78 (0.29, 2.14) 0.63 0.96 (0.35, 2.62) 0.93

BMI (per kg/m2) 1.01 (0.99, 1.03) 0.52 1.02 (1.00, 1.04) 0.099

Postmenopausal 1.54 (1.06, 2.22) 0.023 –

Fracture before index 1.88 (1.02, 3.48) 0.045 –

HCV coinfection 1.86 (1.33, 2.61) <0.001 –

Cigarette use (index) 1.66 (1.20, 2.30) 0.002 1.52 (1.09, 2.12) 0.014

IDU use (ever) 2.17 (1.01, 4.62) 0.046 –

CD4 cell count (per 100 cells/μl) 0.97 (0.91, 1.03) 0.29 –

Nadir CD4 (per 100 cells/μl) 0.96 (0.87, 1.06) 0.41 –

ADI 2.10 (1.52, 2.91) <0.0001 1.88 (1.34, 2.64) <0.001

NRTI use (index) 0.76 (0.54, 1.07) 0.12 –

TDF use (index) 1.25 (0.90, 1.74) 0.19 –

Protease inhibitor use (index) 1.14 (0.82, 1.58) 0.43 –

NNRTI use (index) 0.79 (0.54, 1.16) 0.23 –

Cumulative HAART (years) 1.01 (0.97, 1.05) 0.72 –

Cumulative NRTI (years) 1.01 (0.97, 1.05) 0.78 –

Cumulative protease inhibitor (years) 1.03 (0.98, 1.08) 0.29 –

Cumulative NNRTI (years) 0.95 (0.88, 1.02) 0.18 0.92 (0.85, 0.99) 0.033

ADI, AIDS-defining illness; CI, confidence interval; HCV, hepatitis C virus; HR, hazard ratio; IDU, injection drugs; NNRTI, nonnucleoside
reverse transcriptase inhibitor.

a
Backward selection with stay criteria P ≤ 0.1.
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