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Abstract

Objective—To compare the characteristics associated with hepatitis C virus (HCV) antibody

(anti-HCV) prevalence and HCV clearance between injection drug using (IDU) and non-IDU men

who have sex with men (MSM).

Methods—Stored serum and plasma samples were tested for anti-HCV and HCV RNA to

determine the HCV status of 6925 MSM at enrollment into the Multicenter AIDS Cohort Study

(MACS). Prevalence and clearance ratios (PR and CR) were calculated to determine the

characteristics associated with HCV prevalence and clearance. Multivariable analyses were

performed using Poisson regression methods with robust variance estimation.

Results—Anti-HCV prevalence was significantly higher among IDU than non-IDU MSM

(42.9% vs. 4.0%) while clearance was significantly lower among IDU MSM (11.5% vs. 34.5%

among non-IDU MSM). HIV infection, Black race, and older age were independently associated

with higher prevalence in both groups while smoking, transfusion history, and syphilis were
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significantly associated with prevalence only among non-IDU MSM. The rs12979860-C/C

genotype was the only characteristic independently associated with HCV clearance in both groups,

but the effects of both rs12979860-C/C genotype (CR=4.16 IDUs vs. 1.71 non-IDUs; p=0.03) and

HBsAg positivity (CR=5.06 IDUs vs. 1.62 non-IDUs; p=0.03) were significantly larger among

IDU MSM. HIV infection was independently associated with lower HCV clearance only among

non-IDU MSM (CR=0.59, 95% CI=0.40–0.87).

Conclusions—IDU MSM have higher anti-HCV prevalence and lower HCV clearance than

non-IDU MSM. Differences in the factors associated with HCV clearance suggest that the

mechanisms driving the response to HCV may differ according to the mode of acquisition.
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Hepatitis C; HIV; IFNL4; IL28B; Injection Drug Use; MSM

The hepatitis C virus (HCV) is most effectively transmitted via parenteral exposures

including injection drug use (IDU) and blood transfusions (1). Although heterosexual

transmission of HCV is uncommon (2), sexual transmission has been recognized among

men who have sex with men (MSM) (3).

During the past decade, increasing HCV infection rates among human immunodeficiency

virus (HIV)-infected MSM have been reported around the world (4-7). Host characteristics

that have been linked to HCV infection among MSM include HIV infection (8;9), lower

CD4+ cell count (10), unsafe sex practices including unprotected anal intercourse and fisting

(4;11-13), the presence of certain sexually transmitted infections including syphilis (2;14),

and recreational drug use (8). However, it is unknown whether each of these characteristics

might differentially affect the risk of HCV acquisition via sexual versus parenteral

exposures.

It is also unclear whether spontaneous HCV clearance differs by mode of acquisition.

Overall, spontaneous clearance occurs in about 25% of people (15;16), but individual

reports have ranged from 11% to 49% (17-21) demonstrating substantial heterogeneity for

successful immune responses to acute HCV infection. Lower spontaneous clearance has

been associated with IDU (18;22), Black race (17), male gender (16), HIV-infection (23),

and age>40 years (24). Two characteristics linked to higher HCV clearance are infection

with the hepatitis B virus (HBV)(18;22;25;26) and homozygosity for the C allele of the

single nucleotide polymorphism (SNP) rs12979860 (24) which is also referred to as ‘IL28B’

and is located within intron 1 of the interferon lambda 4 (IFNL4) gene (27). Because the

majority of previously published HCV studies have included predominantly IDU study

populations, generalizations to MSM who do not use injection drugs may be problematic.

The objective of this study was to determine whether the factors associated with HCV

prevalence and spontaneous clearance among MSM differ by mode of acquisition. We

examined these outcomes in a large cohort of MSM that included both injection drug users

(IDUs) and non-IDUs as well as HIV-infected and HIV-uninfected men.
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Methods

Study population

The MACS is an ongoing observational study of MSM in four metropolitan areas of the

United States (US) (Baltimore MD, Chicago IL, Pittsburgh PA, and Los Angeles CA) that

enrolled 6972 participants during three periods; 1984-1985, 1987-1995, and 2001-2003

(28-30). Data were collected at study entry and during semi-annual study visits via

interviewer-administered questionnaires and physical examinations. Biological specimens

were obtained for laboratory determinations of HIV/AIDS disease biomarkers and for

repository storage. Baseline HIV status was determined using enzyme-linked

immunosorbent assays (ELISA) and confirmed with Western blot (28). The MACS protocol

and data collection forms (available at http://statepi.jhsph.edu/macs/macs.html) were

approved by the institutional review board at each site. This study has been performed

according to the World Medical Association Declaration of Helsinki and all study

participants provided written informed consent.

The MACS instituted a prospective HCV testing protocol in 2001. All men enrolled in 2001

or later had HCV antibody (anti-HCV) tested at study entry, and those who were anti-HCV

positive had an additional baseline sample tested for HCV RNA. These participants were

then classified as HCV negative (anti-HCV negative), chronic HCV (CHC) infection (HCV

RNA positive), or cleared HCV infection (anti-HCV positive and HCV RNA negative). For

men enrolled prior to 2001, we retrospectively tested stored blood specimens to determine

HCV status at study entry using the following algorithm which was designed to minimize

the number of samples required for HCV testing. First, anti-HCV was tested in the earliest

available stored specimen obtained within two years of study entry (baseline). Anti-HCV

negative men were classified as being uninfected, while those who were anti-HCV positive

had HCV RNA tested at their last study visit (LSV). Men who were HCV RNA positive at

the LSV were classified as having CHC infection and no further testing was performed.

Those who were HCV RNA negative at the LSV had HCV RNA tested in an additional

baseline sample and were classified accordingly.

In total, HCV status was determined at study entry for 6925 (99.3%) of the 6972 MACS

participants. Only one MACS participant received anti-HCV therapy prior to enrollment; he

tested positive for HCV RNA at study entry and was classified as CHC. Because all men

who previously cleared HCV had done so without anti-HCV therapy, they all cleared HCV

spontaneously.

Laboratory testing

Anti-HCV status was assessed by EIA (ADVIA Centaur HCV assay, Siemens). HCV RNA

was quantified with a quantitative real-time PCR assay (COBAS AmpliPrep COBAS

TaqMan HCV assay, Roche). When a sufficient amount of specimen was available, we

determined HCV genotype for men with CHC using a line probe assay (Inno-LiPA HCV II,

Innogenetics). Genotyping for rs12979860 was performed in men who were anti-HCV

positive using the ABI TaqMan allelic discrimination kit and the ABI7900HT sequence

Detection System (Applied Biosystems) (24).
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Statistical Analysis

In this cross-sectional study, we investigated the factors associated with two different

measures of HCV status at enrollment: anti-HCV prevalence and spontaneous HCV

clearance. The participant characteristics, behaviors, and exposures included in this study

were recruitment period, MACS site, race/ethnicity, age, cigarette use, history of IDU,

lifetime number of male sex (intercourse) partners, history of syphilis, history of blood

transfusions, HIV infection status, and hepatitis B surface antigen (HBsAg) status. For

spontaneous HCV clearance we also examined rs12979860 genotype. All exposure

measures were ascertained by participant self-report at enrollment except for HIV status,

HBsAg status, HCV RNA level and genotype, and rs12979860 genotype.

The primary analyses were stratified by IDU history to identify HCV risk factors separately

for MSM who had and had not ever injected recreational drugs. Univariate analyses of HCV

prevalence and clearance were performed using chi-square tests for association or trend, and

HCV RNA levels were compared using the Wilcoxon Rank Sum Test. In the multivariate

analyses we estimated the prevalence ratio (PR) and clearance ratio (CR) which,

respectively, provide direct estimates of the relative risk of prevalence and clearance with

binomial data, using the Poisson regression approximation to the log-binomial model with

robust variance estimates (31;32). Additional models were fit to data from all participants to

directly compare anti-HCV prevalence and spontaneous HCV clearance by IDU history.

Interaction terms were used to compare the magnitudes of the effects of selected

characteristics between IDUs and non-IDUs. 95% confidence intervals (CI) were calculated

for both the PR and CR, and a two-sided p-value <0.05 indicated statistical significance. All

analyses were performed using SAS version 9.3 (SAS Institute, Cary NC).

Results

Among the 6925 men in the study cohort, 71.4% were enrolled during the initial MACS

recruitment period (1984-85), the median age was 33.5 years (range: 17-70 years), 72.7%

were Caucasian, and 42.1% were HIV-infected. Thirty-five (0.5%) men did not respond to

the IDU history questions and were excluded from further analysis. Among the 6890 men

who did respond, 652 (9.5%) reported that they had used injection drugs at some point

during their lives. The characteristics of IDUs and non-IDUs are shown in Table 1, and these

two groups differed significantly on all characteristics except for HBsAg status.

Overall, 532 (7.7%) men were anti-HCV positive at study entry with the prevalence

differing significantly by IDU history (4.0% among non-IDUs and 42.9% among IDUs;

p<0.001) (Table 1). In univariate analysis, characteristics that were significantly associated

with anti-HCV prevalence regardless of IDU status included enrollment during a later

recruitment wave, older age, non-Hispanic Black race, history of cigarette smoking, and the

lifetime number of male intercourse partners. Prevalent HIV infection, blood transfusion

during the prior 5 years, and prior infection with syphilis were associated with anti-HCV

prevalence only among non-IDUs. Although anti-HCV prevalence was similar in the four

MACS sites among non-IDUs, it varied significantly across the sites among IDUs from

27.2% to 68.6%.
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In the multivariable analysis among non-IDUs (Table 2), the participant characteristics that

were independently associated with higher anti-HCV prevalence were older age, Black race,

current cigarette smoking, recent blood transfusion, prior syphilis infection, no prior

intercourse with another man, and HIV infection. A smaller set of risk factors was identified

among IDUs where older age, Black race, having fewer than 50 lifetime male intercourse

partners, and HIV infection were independently associated with being anti-HCV positive.

When we included both IDUs and non-IDUs in a single multiple regression analysis (data

not shown), men with an IDU history were more than 6 times as likely to be anti-HCV

positive (PR: 6.80, 95% CI: 5.63-8.23) compared to their non-IDU counterparts after

adjusting for all cofactors listed in Table 2. Furthermore, the magnitudes of the associations

of HIV infection, Black race, and age with anti-HCV prevalence were each significantly

lower among IDUs compared to non-IDUs (p-values for interaction; 0.002, <0.001, and

<0.001, respectively).

Sufficient specimen was available to determine HCV RNA status (clearance versus

persistence) for 528 (99.2%) of the 532 men who were anti-HCV positive at enrollment.

These men included 279 (53%) IDUs and 249 (47%) non-IDUs, and the two groups differed

significantly by recruitment period, age, smoking history, and lifetime number of male

intercourse partners (Table 3). Overall, 22.3% of these men were HCV RNA negative at

enrollment, but significantly fewer IDUs were HCV RNA negative compared to non-IDUs

(11.5% vs. 34.5%, respectively, p<0.001). Among those with detectable HCV RNA, the

log10 HCV RNA levels did not differ by IDU status; median=6.39 (interquartile range

(IQR): 5.61-6.85) among IDUs vs. median=6.42 (IQR: 5.72-6.83) among non-IDUs, p=0.68.

We were able to determine the HCV genotype for 413 (99.5%) of the 415 HCV RNA

positive men and nearly 82% had a genotype 1 virus, 13% had genotype 2, and 4% had

genotype 3. As expected, HCV genotype varied significantly by race with only 3.9% of

Blacks having a genotype 2 virus compared to over 20% of men in the White and Other

groups, and this race difference existed among both IDUs and non-IDUs (data not shown).

The characteristics that were significantly associated with HCV clearance among both IDUs

and non-IDUs in univariate analyses were non-Black race and the rs12979860-C/C genotype

(Table 3). Additionally, recruitment prior to 2001, younger age, a larger number of male

intercourse partners, and being HIV negative were significantly associated with HCV

clearance among non-IDUs while HBsAg positivity was significantly associated with HCV

clearance among IDUs.

In the multivariable analysis (Table 4), rs12979860-C/C genotype was the only participant

characteristic that was independently associated with increased HCV clearance among both

IDUs and non-IDUs. Notably, the CR for the rs12979860-C/C genotype was significantly

higher among men with a history of IDU compared to that among men who had never

injected drugs (CR=4.16 and 1.71, respectively; p=0.03). HBsAg positivity was significantly

associated with HCV clearance among IDUs, but among non-IDUs the association with

HCV clearance was only borderline significant (p=0.0503). As observed for rs12979860

genotype, the CR for HBsAg positivity was significantly higher among IDUs than among

non-IDUs (CR=5.06 and 1.62, respectively; p=0.03). HIV-infected men were less likely to

have cleared HCV in both groups, but the difference was statistically significant only among
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non-IDUs. A similar effect was observed among men who were current smokers at

enrollment, but this difference was statistically significant only among IDUs. When we

included both IDUs and non-IDUs in a single multiple regression analysis (data not shown),

HCV clearance was significantly less common among men with an IDU history compared to

their non-IDU counterparts (CR: 0.40, 95% CI: 0.28-0.58).

Discussion

This is the first study to comprehensively examine HCV prevalence and spontaneous

clearance in MSM with and without a history of IDU. Although it was not surprising that

MSM with a history of IDU were more than 6 times as likely to be anti-HCV positive

compared to non-IDU MSM, it was notable that the likelihood of spontaneous HCV

clearance among IDUs was less than half of that observed among non-IDUs. Several

participant characteristics were associated with these HCV outcomes regardless of IDU

history, but the magnitudes of the associations differed significantly by IDU status. One

example of this is that the magnitude of the association of rs12979860-C/C genotype with

HCV clearance was larger among IDUs. Taken together, the results from this study support

the hypothesis that the characteristics associated with HCV infection and the mechanisms

involved in spontaneous HCV clearance differ according to the mode of HCV acquisition.

Consistent with other study groups that observed an increase in HCV incidence among

MSM during the past decade (4-7), our univariate analysis demonstrated a higher HCV

prevalence among men recruited after versus before 2000. However, this difference was not

present after accounting for recognized HCV risk factors including IDU. Therefore, in the

US cities represented in the MACS, the observed marginal increase in anti-HCV prevalence

among men enrolled after 2000 was most likely due to the higher HCV risk profile in this

group of men that included more IDUs. Whether the increases observed among MSM in

other geographic locations is solely due to an increase in risky sex practices or is also due to

changes in IDU deserves further study.

HIV infection (33;34), Black race (35-37), and older age (33;38;39) have been linked with

HCV infection in other studies. Our finding that these characteristics were associated with

higher anti-HCV prevalence among both IDUs and non-IDUs supports the view that these

are common risk factors for HCV exposure regardless of route of infection. The magnitudes

of the associations of these characteristics, however, were significantly larger among non-

IDUs suggesting that their role in HCV acquisition may differ according to the underlying

exposure mechanism. It is also unclear whether these characteristics are causally related to

HCV acquisition or are simply markers of other HCV risk factors that were not included in

our analysis. Older age, for example, may be a marker of cumulative lifetime exposure to

HCV which, in turn, may be more important for less efficient sexual exposures.

Several factors including cigarette smoking, prior transfusion, and a history of syphilis were

independently associated with anti-HCV prevalence only among non-IDUs. The higher

transmission efficiency of HCV through percutaneous exposure compared to sexual

exposure may overwhelm the effects of these factors among IDUs providing an explanation

for the lack of association in this group. For example, syphilis, which has also been linked to
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HCV infection (14;40), may facilitate sexual transmission of HCV by disrupting mucosal

immunity (3) while having no impact on transmission from percutaneous exposures.

The association of lifetime number of male intercourse partners with anti-HCV prevalence

differed by IDU history. Among MSM with a history of IDU, anti-HCV prevalence was

significantly lower in those with at least 50 lifetime male intercourse partners compared to

men with fewer partners. This finding suggests that the number of partners may be inversely

correlated with IDU intensity which would be consistent with prior research showing an

increased degree of impotence and decreased interest in sex among chronic opiate users

(41;42). Under this hypothesis, men with many lifetime partners might have injected drugs

less frequently compared to men with fewer partners who injected drugs more frequently

and accumulated a higher lifetime risk of exposure to HCV. Unfortunately, we did not

assess the frequency of IDU prior to enrollment into the MACS. An alternative hypothesis is

that those with more partners might be more inclined to use condoms, thereby reducing their

exposure to HCV.

Among MSM without a history of IDU, we were surprised to observe a significantly higher

HCV prevalence in those who reported never having had intercourse with any men. These

200 participants reported a history of sexual activity with men that included oral sex or

genital touching without sexual intercourse. We speculate that this unique subgroup of MSM

who acknowledged having had some form of sex with men other than intercourse either

were less inclined to admit to their prior use of injection drugs or had some other

unmeasured HCV risk factor. Similar to findings in the US population (36), we did observe

a higher albeit non-significant HCV prevalence among those with at least 50 lifetime

partners. It is likely that our adjustment for age, which is positively correlated with number

of lifetime partners, accounted for some of the effect that had been attributed to the number

of lifetime partners by other investigators (36).

Spontaneous HCV clearance was documented in 22.3% of the MSM in our study group

which is close to the population-based estimate of 25% (16). Importantly, spontaneous HCV

clearance was significantly lower among MSM with a history of IDU, and these results are

consistent with the findings from previous studies that examined IDUs (17) and HIV-

infected men and women (22). Lower spontaneous clearance among IDU MSM may reflect

repeated HCV exposure and reinfection in this group since the likelihood of a given

individual developing chronic infection increases following each exposure (43). As Shores,

et al, (22) have discussed, it is also possible that the inoculum size with percutaneous

exposure is larger than with sexual exposure, making it more difficult to mount a successful

immune response after percutaneous exposure. Additionally, mucosal immunity may

contribute to increased spontaneous clearance among those who acquire HCV sexually.

Although our finding that rs12979860 genotype was associated with spontaneous HCV

clearance is known (24), our finding is novel because it suggests that the protective effect of

the C/C genotype might be significantly larger among IDUs than among non-IDUs. One

possible explanation for this finding is that the IFN-lambdas may differentially impact the

immune response to HCV according to the mode of acquisition. In the case of sexual HCV

acquisition, mucosal immunity and lower viral inoculums may play a role in achieving
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spontaneous clearance before the immunologic mechanisms involving IFN-lambdas are

initiated. However, it is also possible that this difference is the result of IDUs having been

reinfected with HCV more often than non-IDUs such that the IDUs who remained HCV

RNA negative at the time of enrollment into the MACS may have been enriched for

characteristics such as rs12979860 C/C genotype that are associated with spontaneous HCV

clearance.

The association between HBsAg positivity and HCV clearance has also been documented

previously (18;22;25;26), but we found that the protective effect of active HBV infection

was significantly stronger among IDUs. This difference might occur if the mechanisms

leading to a higher likelihood of spontaneous HCV clearance among non-IDUs can

overcome the strong protective effect of chronic hepatitis B infection that we observed

among IDUs.

HIV infection was significantly associated with lower spontaneous clearance only among

non-IDUs in this study. The differential effect of HIV infection is consistent with the

understanding that HIV usually precedes HCV among non-IDUs while HCV usually

precedes HIV among IDUs (44). Thus, among IDUs, HCV clearance or persistence is

usually determined prior to HIV infection.

Our results must be interpreted in light of the primary limitation of our study design that is

shared with nearly all HCV prevalence and clearance studies; these cross-sectional data do

not provide any insight regarding the temporal relationship between the exposure measures

and the outcomes. Misclassification is another potential limitation of our study. We

classified men who were anti-HCV positive at baseline and RNA positive at their last study

visit as having chronic HCV infection at enrollment, but some men might have cleared HCV

prior to enrollment and then been reinfected during follow-up. On the other hand, men who

had been infected with HCV and then seroreverted, i.e., became anti-HCV negative, prior to

enrollment would have been incorrectly classified as being HCV negative at baseline. We

expect that few participants would have been misclassified in this manner since the overall

prevalence of anti-HCV in this cohort was just 7.7% and seroreversion occurs in fewer than

10% of those who clear HCV (37). Other limitations include the fact that MACS did not

ascertain duration or frequency of injecting prior to enrollment and did not ascertain

sufficient details about rough sex practices for us to evaluate the impact of these high risk

behaviors on HCV prevalence and clearance. Finally, this study was not designed to

evaluate the effect of HCV reinfection on HCV prevalence or clearance.

The primary strength of this study is that we examined a well-defined multicenter MSM

cohort which allowed us to compare and contrast the effects of selected HCV risk factors

among men with and without a history of IDU. Second, the MACS is the largest population-

based MSM cohort in which HCV prevalence and clearance have been studied which

increases the generalizability of our results to all MSM. Lastly, our study period began

during the early HIV epidemic in the US and covers 20 years.

In this study of MSM, we demonstrated that IDUs had significantly higher anti-HCV

prevalence and lower spontaneous HCV clearance compared to non-IDUs. The
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characteristics found to be associated with anti-HCV prevalence and spontaneous HCV

clearance differed in important ways between these two groups, suggesting that the

mechanisms that drive the HCV response may differ according to the mode of acquisition.

Given the cross-sectional design of this study, these findings need to be confirmed in a

longitudinal study.
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Table 1

Comparison of participant characteristics by injection drug use history at enrollment and univariate analyses of

anti-HCV prevalence.

Non-IDUs IDUs

Anti-HCV
Positive

Anti-HCV
Positive

Participant Characteristics a N (%) % b P c N (%) % b P c

All 6238 (100.0) 4.0 652 (100.0) 42.9

Recruitment period (p<0.001) <0.001 <0.001

 1984-1985 4520 (72.5) 3.1 420 (64.4) 28.8

 1987-1995 609 (9.8) 5.9 23 (3.5) 52.2

 2001-2003 1109 (17.8) 6.8 209 (32.1) 70.3

MACS site (p<0.001) 0.31 <0.001

 Baltimore 1603 (25.7) 4.8 137 (21.0) 68.6

 Chicago 1487 (23.8) 3.8 125 (19.2) 42.4

 Pittsburgh 1445 (23.2) 3.5 100 (15.3) 54.0

 Los Angeles 1703 (27.3) 3.9 290 (44.5) 27.2

Age (years) (p<0.001) <0.001 d <0.001 d

 <30 2056 (33.0) 2.1 184 (28.2) 28.3

 30-39 2824 (45.3) 4.4 266 (40.8) 36.1

 40-49 1095 (17.6) 5.9 159 (24.4) 60.4

 ≥50 263 (4.2) 8.0 43 (6.6) 83.7

Race/ethnicity (p<0.001) <0.001 <0.001

 Non-Hispanic Black 1022 (16.4) 10.0 171 (26.7) 78.7

 Non-Hispanic White 4617 (74.1) 2.8 408 (62.6) 27.9

 All Others 595 (9.5) 3.9 70 (10.7) 41.4

Smoking history (p<0.001) <0.001 0.01

 Never smoked 2506 (40.4) 2.9 108 (16.6) 30.6

 Former smoker 1237 (19.9) 3.9 103 (15.8) 41.7

 Current smoker 2467 (39.7) 5.3 441 (67.6) 46.3

Transfusion past 5 years (p<0.001) <0.001 0.10

 No 5952 (96.9) 3.8 593 (92.2) 42.0

 Yes 189 (3.1) 11.3 50 (7.8) 54.0

Syphilis history (p<0.001) <0.001 0.78

 No 4992 (80.1) 3.2 423 (65.0) 43.3

 Yes 1237 (19.9) 7.5 228 (35.0) 42.1

Lifetime number male intercourse 0.04 d <0.001 d

partners (p<0.001)

 0 200 (3.2) 14.5 94 (14.5) 87.2

 1-9 434 (7.0) 3.0 41 (6.3) 68.3

 10-49 1457 (23.5) 3.0 66 (10.2) 53.0

 50-499 2749 (44.4) 3.6 230 (35.4) 27.4
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Non-IDUs IDUs

Anti-HCV
Positive

Anti-HCV
Positive

Participant Characteristics a N (%) % b P c N (%) % b P c

 ≥500 1357 (21.9) 4.6 218 (33.6) 32.1

HIV infection (p<0.001) <0.001 0.42

 Negative 3760 (60.3) 2.6 242 (37.1) 40.9

 Positive 2478 (39.7) 6.3 410 (62.9) 44.2

HBsAg status (p=0.21) 0.36 0.08

 Negative 5628 (94.5) 3.9 597 (93.3) 43.7

 Positive 329 (5.5) 4.9 43 (6.7) 30.2

Abbreviations: HCV, hepatitis C virus; IDUs, injection drug users; anti-HCV, antibody to the hepatitis C virus; MACS, Multicenter AIDS Cohort
Study; HIV, human immunodeficiency virus; HBsAg, hepatitis B surface antigen.

a
P-values shown in parentheses are from the test of association between the indicated participant characteristic and IDU status.

b
Percent (row %) of anti-HCV positive men who were HCV RNA negative at enrollment.

c
Univariate p-value for test of association between participant characteristic and HCV RNA status.

d
Test of trend.
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Table 2

Multiple regression analysis of the association of participant characteristics with anti-HCV prevalence at

enrollment stratified by history of injection drug use.

Non-IDUs IDUs

Participant Characteristics PR 95% CI PR 95% CI

Recruited 1984-1995 vs. 2001-2003 1.27 0.89 – 1.82 1.13 0.79 – 1.60

Age (per 10 years) 1.48 1.30 – 1.69 1.14 1.01 – 1.28

Non-Hispanic Black race 2.78 2.06 – 3.77 1.57 1.18 – 2.08

Current smoker 1.44 1.11 – 1.86 1.12 0.92 – 1.36

Transfusion (past 5 years) 2.53 1.68 – 3.82 0.94 0.74 – 1.19

Syphilis 1.53 1.17 – 2.02 1.10 0.91 – 1.32

Lifetime number male intercourse partners

 0 2.74 1.68 – 4.46 1.15 0.95 – 1.40

 1-49 1 (reference) 1 (reference)

 ≥50 1.31 0.94 – 1.85 0.67 0.50 – 0.89

HIV positive 2.05 1.55 – 2.70 1.34 1.11 – 1.61

HBsAg positive 1.10 0.69 – 1.77 0.80 0.51 – 1.25

Models are adjusted for MACS site and all characteristics listed in this table.

Confidence intervals that do not include 1 are indicated in bold.

Abbreviations: HCV, hepatitis C virus; IDUs, injection drug users; anti-HCV, antibody to the hepatitis C virus; PR, prevalence ratio; CI,
confidence interval; HIV, human immunodeficiency virus; HBsAg, hepatitis

B surface antigen; MACS, Multicenter AIDS Cohort Study.
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Table 3

Comparison of participant characteristics of anti-HCV positive men by injection drug use history and

univariate analyses of spontaneous HCV clearance.

Non-IDUs IDUs

Cleared HCV Cleared HCV

Participant Characteristics a N (%) % b P c N (%) % b P c

All 249 (100.0) 34.5 279 (100.0) 11.5

Recruitment period (p<0.001) 0.01 0.15

 1984-1985 139 (55.8) 41.7 121 (43.4) 15.7

 1987-1995 36 (14.5) 38.9 12 (4.3) 8.3

 2001-2003 74 (29.7) 18.9 146 (52.3) 8.2

MACS site (p=0.66) 0.36 0.54

 Baltimore 77 (30.9) 32.5 94 (33.7) 9.6

 Chicago 57 (22.9) 42.1 53 (19.0) 17.0

 Pittsburgh 50 (20.1) 38.0 53 (19.0) 9.4

 Los Angeles 65 (26.1) 27.7 0.05 d 79 (28.3) 11.4 0.40 d

Age (years) (p=0.004)

 <30 41 (16.5) 48.8 52 (18.6) 13.5

 30-39 123 (49.4) 35.0 96 (34.4) 13.5

 40-49 65 (26.1) 24.6 95 (34.1) 8.4

 ≥50 20 (8.0) 35.0 36 (12.9) 11.1

Race/ethnicity (p=0.10) 0.01 0.04

 Non-Hispanic Black 101 (40.6) 23.8 136 (48.7) 6.6

 Non-Hispanic White 125 (50.2) 42.4 114 (40.9) 16.7

 All Others 23 (9.2) 39.1 29 (10.4) 13.8

Smoking history (p<0.001) 0.59 0.58

 Never smoked 72 (28.9) 30.6 32 (11.5) 15.6

 Former smoker 48 (19.3) 39.6 43 (15.4) 14.0

 Current smoker 129 (51.8) 34.9 204 (73.1) 10.3

Transfusion past 5 years (p=0.77) 0.46 0.54

 No 221 (90.9) 33.0 248 (90.2) 10.9

 Yes 22 (9.1) 40.9 27 (9.8) 14.8

Syphilis history (p=0.52) 0.16 0.44

 No 155 (62.8) 38.1 182 (65.5) 10.4

 Yes 92 (37.2) 29.4 96 (34.5) 13.5

Lifetime number of male intercourse 0.03 d 0.43 d

partners (p<0.001)

 0 28 (11.4) 17.9 82 (29.6) 11.0

 1-9 13 (5.3) 23.1 27 (9.7) 11.1

 10-49 44 (18.0) 20.5 35 (12.6) 8.6

 50-499 99 (40.4) 41.4 63 (22.7) 7.9

 ≥500 61 (24.9) 36.1 70 (25.3) 17.1
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Non-IDUs IDUs

Cleared HCV Cleared HCV

Participant Characteristics a N (%) % b P c N (%) % b P c

HIV infection (p=0.47) 0.01 0.92

 Negative 95 (38.2) 44.2 98 (35.1) 11.2

 Positive 154 (61.8) 28.6 181 (64.9) 11.6

HBsAg status (p=0.39) 0.12 <0.001

 Negative 215 (93.5) 33.5 260 (95.2) 10.0

 Positive 15 (6.5) 53.3 13 (4.8) 46.2

rs12979860 genotype (p=0.78) <0.001 <0.001

 CC 76 (32.5) 51.3 92 (35.2) 23.9

 CT 104 (44.4) 30.8 109 (42.8) 8.3

 TT 54 (23.2) 20.4 60 (23.0) 1.7

Abbreviations: HCV, hepatitis C virus; IDUs, injection drug users; anti-HCV, antibody to the hepatitis C virus; MACS, Multicenter AIDS Cohort
Study; HIV, human immunodeficiency virus; HBsAg, hepatitis B surface antigen.

a
P-values shown in parentheses are from the test of association between the indicated participant characteristic and IDU status

b
Percent (row %) of anti-HCV positive men who were HCV RNA negative at enrollment.

c
Univariate p-value for test of association between participant characteristic and HCV RNA status.

d
Test of trend.
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Table 4

Multiple regression analysis of the association of participant characteristics with spontaneous HCV clearance

stratified by history of injection drug use.

Non-IDUs IDUs

Characteristics CR 95% CI CR 95% CI

Recruited 1984-1995 vs. 2001-2003 1.79 0.90 – 3.58 1.97 0.48 – 8.06

Age (per 10 years) 0.80 0.61 – 1.15 0.95 0.59 – 1.52

Non-Hispanic Black race 1.09 0.62 – 1.93 0.38 0.13 – 1.15

Current smoker 0.80 0.57 – 1.20 0.45 0.23 – 0.88

Transfusion (past 5 years) 1.25 0.66 – 2.35 1.36 0.53 – 3.50

Syphilis 0.94 0.60 – 1.46 1.98 0.95 – 4.12

Lifetime number male intercourse partners

 0 1.15 0.42 – 3.16 2.54 0.70 – 9.17

 1-49 1 (reference) 1 (reference)

 ≥50 1.24 0.73 – 2.10 0.45 0.17 – 1.20

HIV positive 0.59 0.40 – 0.87 0.70 0.33 – 1.47

HBsAg positive 1.62 1.00 – 2.63 5.06 2.25 – 11.37

rs12979860 genotype CC vs. CT/TT 1.71 1.17 – 2.49 4.16 1.99 – 8.72

Models are adjusted for MACS site and all characteristics listed in this table.

Confidence intervals that do not include 1 are indicated in bold.

Abbreviations: HCV, hepatitis C virus; IDUs, injection drug users; CR, clearance ratio; CI, confidence interval; HIV, human immunodeficiency
virus; HBsAg, hepatitis B surface antigen; MACS, Multicenter AIDS Cohort Study.
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