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Among 404 injection drug users aged 18–35 who tested pos-

itive for hepatitis C virus (HCV) RNA, 96% had conditions

that are potentially unwarranted contraindications for HCV

treatment (e.g., problem drinking, moderate-to-severe de-

pression, and recent drug injection). Restrictive eligibility

criteria may deny treatment to a large proportion of patients

who could benefit from it.

Globally, the prevalence of hepatitis C virus (HCV) infection

among injection drug users (IDUs) ranges between 40% and

95%, depending on the underlying characteristics of the sample

population, such as time at risk and relative frequency of ex-

posure to HCV through unsafe injection [1]. Successful treat-

ment of chronic HCV infection has steadily advanced in recent

years; in 2005, approximately half of HCV-infected patients will

recover after receiving combination therapy with pegylated in-

terferon and ribavirin [2].

Treatment of IDUs for HCV infection has been controversial.

The principal concerns are that drug use may interfere with

their ability to adhere to treatment or that it may increase the
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risk of reinfection after they have recovered [3]. Interferon

treatment is associated with acute depression, and symptoms

of depression are highly prevalent among IDUs [4, 5]. Heavy

alcohol use is related to severe liver disease in HCV-positive

patients, and it can reduce the effectiveness of anti-HCV treat-

ment [6]. Polydrug use, including heavy alcohol consumption,

is also relatively common among IDUs [7]. Altogether, IDUs

may face a number of obstacles to anti-HCV treatment, and

anti-HCV treatment may be received less often by IDUs than

by other patient groups [8, 9]. In 2002, the National Institutes

of Health consensus on medical management of HCV infection

reversed a previous judgment from 1997 [10], and recom-

mended that practitioners “determine on an individual basis

whether patients who use drugs or alcohol may be offered

treatment” [11, p. 12]. This represented an important step to-

ward providing treatment for HCV infection to a greater pro-

portion of infected persons, but many individual practitioners

still choose to apply restrictive criteria, including abstinence

from ongoing illicit drug use for 6 months prior to treatment

[8, 12]. Previous studies have not examined the potential im-

pact of multiple screening criteria on IDUs’ access to treatment.

This article assesses eligibility of a sample of young, HCV RNA–

positive IDUs for anti-HCV treatment—an important popu-

lation because young age (defined here as aged 18–35) is as-

sociated with higher likelihood of successful treatment outcome

[13].

Methods. The Study to Reduce Intravenous Exposures

(STRIVE) was a trial of a randomized, controlled, behavioral

intervention that aimed to reduce HCV transmission risk be-

havior and increase health care utilization among HCV-posi-

tive, young IDUs in Baltimore, New York, and Seattle. Enroll-

ment occurred from June 2002 to February 2004. To be eligible,

participants had to have used injection drugs in the past 6

months, had to test positive for antibodies against HCV, and

test negative for antibodies against HIV, and had to be aged

18–35 years. Participants were recruited by referral from other

studies that had screened them for antibodies against HCV. At

baseline, participants completed questionnaires via computer-

assisted self-interview. Depression was measured using the Beck

Depression Inventory [14]; a score of 119 indicates moderate-

to-severe depression symptoms. Alcohol use was measured us-

ing the Alcohol Use Disorders Identification Test (AUDIT) [15];

an AUDIT score of 18 indicates problem drinking. We defined

current IDUs as those who had used an injection drug in the

30 days prior to study enrollment. Blood samples were tested

for antibodies against HCV with either HCV EIA 3.0 (Ortho)
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Figure 1. The incredible shrinking patient: the diminishing percentage of injection drug users (IDUs) who test positive for hepatitis C virus (HCV)
RNA and are eligible for HCV treatment when various criteria are applied. A low Alcohol Use Disorders Identification Test (AUDIT) score is defined
as !8, and a low Beck Depression Inventory (BDI) score is defined as !19. ALT, alanine aminotransferase level. (The figure title was inspired by the
title of a graph that appears in a book by Edward Tufte [22].)

or HCV EIA 2.0 (Abbott), and alanine aminotransferase (ALT)

levels and HCV RNA levels were determined with the Cobas

Amplicor assay (Roche Diagnostic Systems). The reference

ranges used by the 3 local laboratories that performed the tests

were used to establish the upper limit of normal for ALT levels.

However, because the accepted upper limit of normal may not

be a sensitive measure of hepatic injury, Prati et al. [16] have

proposed that the “healthy” upper limit of normal for ALT

levels be revised as 0.75 times the upper limit of normal for

men and 0.63 times the upper limit of normal for women.

Therefore, we report the proportion of subjects with elevated

ALT levels, showing both the percentage of those whose levels

are above healthy limits and the percentage of those whose

levels are above normal limits. This analysis estimates the pro-

portion of HCV RNA–positive subjects that may be considered

eligible for treatment of HCV infection, assuming that problem

drinking, depression, or current drug injection may be used to

screen patients, and that some clinicians may only treat patients

with elevated ALT levels. These criteria were selected because

they appear to reflect general practice; with the exception of

alcohol use, none of the criteria have been systematically studied

to assess their impact on treatment outcome. This study was

approved by institutional review boards at each of the study

sites.

Results. There were 632 eligible subjects enrolled in

STRIVE; 404 (64%) were HCV RNA–positive and included in

this analysis. Seventy-eight percent were men, and 60% were

white. The median age was 26 years (interquartile range, 23–

29 years). Heroin injected alone or with cocaine was the injected

drug mainly used by subjects. The median number of years

since first injection was 6 (interquartile range, 4–9 years).

Eighty-four percent of the subjects had never been incarcerated,

and 70% had never been in drug treatment of some type. Only

23% reported they were currently enrolled in a drug treatment

program. Most participants (65%) injected drugs daily. Two

hundred twenty-two (55%) of 404 IDUs scored !19 on the

Beck Depression Inventory, and 255 (63%) of 404) scored !8

on AUDIT. Forty-four (11%) of 44/404 had not injected drugs

in the previous 30 days.

Figure 1 shows the percentage of IDUs who may be deemed

eligible for treatment of HCV infection, as multiple criteria are

applied. Three hundred thirty-five (38%) of 404 had ALT levels

above the healthy limit, and 279 (69%) of 404 had ALT levels

above the normal limit. Thirty-seven percent had low Beck
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Depression Inventory and AUDIT scores; including only those

with elevated ALT levels, this reduced the percentage of eligible

subjects to 26%–32%. Of the 11% who had not injected drugs

in the previous 30 days, only half would be considered eligible

for treatment of HCV infection if the presence of problem

alcohol use or depression was also used in screening. Only 4%

of all subjects in the study would be considered eligible for

anti-HCV therapy on the basis of having ALT levels above

normal limits, low AUDIT and Beck Depression Inventory

scores, and having not injected drugs in the past 30 days.

Discussion. In this sample of HCV RNA–positive IDUs

aged 18–35 years, there was a high prevalence of conditions

that represent potentially unwarranted contraindications for

anti-HCV treatment. In particular, most subjects (89%) had

injected drugs recently, and 63% had symptoms of either de-

pression or problem drinking. Thus, the application of multiple

exclusion criteria to this population may deny treatment to the

vast majority—perhaps 96%—of IDUs with HCV infection.

Considering the degree to which these criteria may restrict

access to treatment, there is remarkably little evidence to sup-

port their use in screening patients for eligibility. A review of

anti-HCV treatment experiences among active or former IDUs

reported that studies have consistently shown low rates of re-

infection, and treatment completion rates among IDUs are

comparable to the rates in other patient populations [8]. Other

studies have shown that it may be unnecessary to withhold

HCV treatment from patients with symptoms of moderate or

severe depression, and pretreatment with antidepressants and

monitoring for signs of acute depression may improve treat-

ment safety [17]. A relatively large proportion of IDUs with

HCV infection (50%–80%) may be willing to undergo treat-

ment [18], which suggests that patient reluctance is not a major

barrier. Heavy alcohol use may represent a more important

contraindication to HCV treatment, because it appears to de-

crease response to therapy, but the effect of moderate alcohol

use is less clear [19]. Thus, the number of IDUs treated for

HCV infection may increase substantially if only those factors

empirically shown to affect treatment outcome are considered.

Particularly because younger patients are more likely to respond

to treatment of HCV infection, factors used in screening for

treatment eligibility in this group should be limited to those

that clearly reduce the effectiveness of treatment or increase

toxicity.

In addition to increasing the likelihood of a sustained vi-

rologic response to HCV therapy, treating young patients may

have other important public health and individual benefits.

Early treatment may substantially shorten the period of infec-

tiousness and, if carried out on a large scale, lower the prev-

alence of IDUs who are infectious HCV carriers to a meaningful

degree. In addition, anti-HCV pharmacotherapy requires reg-

ular medical visits over a long-term period—a regimen that

may permit the integration of primary medical care or office-

based treatment of opiate addiction with buprenorphine [20].

Clearly, cost-benefit analyses of anti-HCV treatment for IDUs

should include any health care cost savings due to averted

infections and early treatment of other conditions, including

substance abuse.

Limitations to the study include the possibility that the pa-

tient sample may not be representative of the underlying pop-

ulation of younger, HCV RNA–positive IDUs. Although the

sample included a relatively large proportion of white males

and may not be representative of IDUs in all US cities, the use

of several different recruitment strategies, including targeted

street outreach and participant-driven referrals, would tend to

reduce recruitment bias. Social desirability bias may have in-

fluenced the reporting of alcohol use, although the interviews

were administered using computer-assisted self-interview tech-

nology. The elevated ALT levels in a large proportion of patients

in our sample may have been a consequence of alcohol use

rather than an indication of the effects of HCV infection. How-

ever, the use of elevated ALT levels to select individuals with a

higher probability of response to treatment has been brought

into question by recent studies of HCV virologic kinetics [21].

We also did not perform liver biopsies or other tests to deter-

mine medical eligibility for treatment, and the single ALT test

may not be particularly informative in determining whether

active hepatitis infection is present. None of the young IDUs

we screened for recruitment were ineligible to join the study

because they had not injected drugs in the past 6 months.

However, if 6 months’ abstinence were a requirement, even

fewer than 4% of young IDUs may be eligible for HCV

treatment.

Members of the STRIVE project team. Steffanie A. Strath-

dee, Elizabeth T. Golub, David Thomas, Susan Sherman, Marie

Bailey-Kloch, Yvette Bowser, Peter O’Driscoll, Janet Reeves,

Marcella Sapun, Dale Netski, McCay Moiforay, Fleesie Hub-

bard, Coralee Meslin, Karen Yen-Hobelmann, Eddie Poole, Da-

vid Hudson, Gina Gant, and Eric Hendren, from Johns Hopkins

University, Baltimore, Maryland; Mary Latka, Farzana Kapadia,

David Vlahov, Micaela Coady, Danielle Ompad, Sebastian Bon-

ner, Joanna Cruz, Sandra DelVecchio, Dirk Jackson, Gregory

Malave, Joan Monserrate, Clarisse Miller O’Shea, and Manny

Yonko, from the New York Academy of Medicine, New York,

New York; Holly Hagan, Jennifer V. Campbell, Eileen Hough,

Hanne Thiede, Rong Lee, Susan Nelson, Jef St. De Lore, Kim-

berly Houk, Sarah Brooks, Carrie Shriver, Hal Garcia-Smith,

Jeanette Frazier, Jean Pass, and Paul Swenson, from Seattle-

King County Public Health, Seattle, Washington; and Richard

S. Garfein, from the University of California, San Diego.

Acknowledgments

We are grateful to the investigators, staff, and participants of the STRIVE
project, for their commitment to the success of the study; to David Purcell



672 • CID 2006:42 (1 March) • BRIEF REPORT

from the Centers for Disease Control and Prevention, for consulting on
study design; to the investigators of the Drug Users Intervention Trial
(DUIT), for generously sharing the DUIT study protocol and instruments;
and to the anonymous reviewers for their helpful comments and
suggestions.

Financial support. National Institute on Drug Abuse (grant DA14499).
Potential conflicts of interest. All authors: no conflicts.

References

1. Roy K, Hay G, Andragetti R, Taylor A, Goldberg D, Wiessing L. Mon-
itoring hepatitis C virus infection among injecting drug users in the
European Union: a review of the literature. Epidemiol Infect 2002;
129:577–85.

2. Fried MW, Shiffman ML, Reddy KR, et al. Peginterferon alfa-2a plus
ribavirin for chronic hepatitis C virus infection. N Engl J Med 2002;
347:975–82.

3. Edlin BR, Seal KH, Lorvick J, et al. Is it justifiable to withhold treatment
for hepatitis C from illicit-drug users? New Engl J Med 2001; 345:211–5.

4. Hauser P. Neuropsychiatric side effects of HCV therapy and their treat-
ment: focus on IFN alpha–induced depression. Gastroenterol Clin
North Am 2004; 33(Suppl 1):S35–50.

5. Golub ET, Latka M, Hagan H, et al. Screening for depressive symptoms
among HCV-infected injection drug users: examination of the utility
of the CES-D and the Beck Depression Inventory. J Urban Health
2004; 81:278–90.

6. Safdar K, Schiff ER. Alcohol and hepatitis C. Semin Liver Dis 2004;
24:305–15.

7. Booth RE, Kwiatkowski CF, Chitwood DD. Sex-related HIV risk be-
haviors: differential risks among injection drug users, crack smokers,
and injection drug users who smoke crack. Drug Alcohol Depend
2000; 58:219–26.

8. Schaefer M, Heinz A, Backmund M. Treatment of chronic hepatitis C
in patients with drug dependence: time to change the rules? Addiction
2004; 99:1167–75.

9. Stoove MA, Gifford SM, Dore GJ. The impact of injecting drug use
status on hepatitis C–related referral and treatment. Drug Alcohol
Depend 2005; 77:81–6.

10. National Institutes of Health (NIH). Management of Hepatitis C: con-
sensus development conference statement. Washington, DC: NIH,
1997.

11. National Institutes of Health (NIH). Management of hepatitis C: final
statement. Washington, DC: NIH, 2002.

12. Fleming CA, Craven DE, Thornton D, Tumilty S, Nunes D. Hepatitis
C virus and human immunodeficiency virus coinfection in an urban
population: low eligibility for interferon treatment. Clin Infect Dis
2003; 36:97–100.

13. Bruno S, Camma C, Di Marco V, et al. Peginterferon alfa-2b plus
ribavirin for naive patients with genotype 1 chronic hepatitis C: a
randomized controlled trial. J Hepatol 2004; 41:474–81.

14. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory
for measuring depression. Arch Gen Psychiatry 1961; 4:561–71.

15. Saunders JB, Aasland OG, Babor TF, De La Fuente JR, Grant M. De-
velopment of the Alcohol Use Disorders Identification Test (AUDIT):
WHO collaborative project on early detection of persons with harmful
alcohol consumption—II. Addiction 1993; 88:791–804.

16. Prati D, Taioli E, Zanella A, et al. Updated definitions of healthy ranges
for serum alanine aminotransferase levels. Ann Int Med 2002; 137:1–10.

17. Sylvestre DL, Loftis JM, Hauser P, et al. Co-occurring hepatitis C,
substance use and psychiatric illness: treatment issues and developing
integrated models of care. J Urban Health 2004; 81:719–34.

18. Strathdee SA, Latka M, Campbell J, et al. Factors associated with in-
terest in initiating treatment for hepatitis C virus (HCV) infection
among young HCV-infected injection drug users. Clin Infect Dis
2005; 40(Suppl 5):S304–12.

19. Peters M, Terrault N. Alcohol use and hepatitis C. Hepatology 2002;
36:S220–5.

20. Kresina TF, Seeff LB, Francis H. Hepatitis C infection and injection
drug use: The role of hepatologists in evolving treatment efforts. He-
patology 2004; 40:516–9.

21. Kronenberger B, Herrmann E, Micol F, von Wagner M, Zeuzem S.
Viral kinetics during antiviral therapy in patients with chronic hepatitis
C and persistently normal ALT levels. Hepatology 2004; 40:1442–9.

22. Tufte E. Visual display of quantitative information. Cheshire, CT:
Graphics Press, 1983:69.



1818 • CID 2006:42 (15 June) • ERRATUM

Clinical Infectious Diseases 2006; 42:1818
� 2006 by the Infectious Diseases Society of America. All rights reserved.
1058-4838/2006/4212-0038$15.00

E R R A T U M

In an article in the 1 March 2006 issue of the journal (Hagan

H, Latka MH, Campbell JV, Golub ET, Garfein RS, Thomas

DA, Kapadia F, Strathdee SA, for the Study to Reduce Intra-

venous Exposures Project Team. Eligibility for treatment of

hepatitis C virus infection among young injection drug users

in 3 US cities. Clin Infect Dis 2006; 42:669–72), an error ap-

peared in the sixth sentence of the Results section. The sentence

should read “Eighty-four percent of the subjects had ever been

incarcerated, and 70% had ever been in drug treatment of some

type” (not “Eighty-four percent of the subjects had never been

incarcerated, and 70% had never been in drug treatment of

some type”). The journal regrets this error.


