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Immunosuppression from human immunodeficiency virus (HIV) may impair antibody formation, and
false-negative hepatitis C virus antibody (anti-HCV) tests have been reported in individuals coinfected with
HIV and HCV. It is unknown if the frequency of false-negative tests is sufficiently high to change screening
recommendations in this setting. Thus, the prevalence of false-negative results for anti-HCV by third-gener-
ation tests was determined with samples from HIV-infected individuals. Sera from 559 HIV-infected and 944
HIV-negative prospectively followed injection drug users were tested for anti-HCV by a third-generation
enzyme immunoassay and for HCV RNA by using a branched DNA assay and the HCV COBAS AMPLICOR
system. Of 559 HIV-infected participants, 547 (97.8%) were anti-HCV positive. One of the remaining 12 anti-
HCV-negative participants was HCV RNA positive, and she later developed detectable anti-HCV. Of the 944
HIV-negative participants, 825 (87.4%) were anti-HCV positive. One of the remaining 119 anti-HCV-negative
participants was HCV RNA positive, and she also developed detectable anti-HCV at a later visit. These data
indicate that HIV infection does not alter the approach to hepatitis C virus screening, which should be per-
formed with third-generation assays for anti-HCV unless acute infection is suspected.

Many human immunodeficiency virus (HIV)-infected indi-
viduals are coinfected with hepatitis C virus (HCV) (10). In
coinfected individuals, HCV replication is increased and pro-
gression of liver disease is accelerated presumably from HIV-
induced immunosuppression (5, 9). In addition, there have
been reports of HCV antibody (anti-HCV) loss in HIV-in-
fected patients (4, 8), and there has been one report of anti-
HCV return after immune system restoration with highly ac-
tive antiretroviral therapy (HAART) (6). Loss of antibody to
other infectious agents such as hepatitis B virus and the syphilis
spirochete has also been described in HIV-infected patients (2,
7). The U.S. Public Health Service and a National Institutes of
Health consensus panel recommend that tests for anti-HCV be
used to screen for HCV infection (1, 3). However, it is un-
known if this recommendation is sufficient for HIV-infected
persons, for whom false-negative results of tests for anti-HCV
have been reported for earlier generations of commercially
available assays. To examine the sensitivity of the current third-
generation assay for anti-HCV with samples from HIV-in-
fected individuals, testing for both HCV antibodies and HCV
RNA was performed with samples from a large cohort of in-
jection drug users (IDUs).

MATERIALS AND METHODS

Study subjects. The study subjects were members of the ALIVE (AIDS Link
to the Intravenous Experience) cohort. ALIVE is an ongoing study that began
with 2,921 IDUs who were enrolled in Baltimore, Md., from February 1988 to
March 1989 and who were seen semiannually thereafter, as described previously
(11). The 1,503 subjects in this analysis represent a consecutive sample of cohort
participants from whom a blood sample was collected between 1 January 1995
and 31 March 1996. Serum samples were aliquoted within 2 h of collection and
were stored at 220°C for less than seven days and then at 280°C.

Informed consent was obtained from all patients and was approved by the
Institutional Review Board at Johns Hopkins University.

Laboratory testing. For all HIV-infected participants and HIV-negative par-
ticipants without a previous second- or third-generation test for anti-HCV, sera
were tested for anti-HCV by a third-generation Ortho, version 3.0, enzyme im-
munoassay performed according to the manufacturer’s specifications (Ortho
Diagnostic Systems, Raritan, N.J.), as described previously (9). With the same
sample, testing for HCV RNA was done for all subjects by a branched DNA
(bDNA) assay (Quantiplex HCV RNA 2.0 Assay; Chiron Corporation, Emery-
ville, Calif.), which was performed according to the manufacturer’s recommen-
dations. All anti-HCV-negative, bDNA assay-negative sera were retested for
HCV RNA by using the HCV COBAS AMPLICOR (COBAS) system, accord-
ing to the manufacturer’s specifications (COBAS AMPLICOR HCV; Roche
Diagnostics, Branchburg, N.J.). The limits of viral detection for the bDNA and
the COBAS assays are approximately 200,000 equivalents/ml (approximately
60,000 copies/ml) and 100 copies/ml, respectively. For participants who were
anti-HCV negative and bDNA assay positive, testing by the COBAS assay was
also performed with samples from the same, prior, and subsequent visits.

Statistical analysis. Frequency data were generated by using SAS software
(SAS Institute, Cary, N.C.).

RESULTS

A total of 1,503 subjects were tested; of these subjects, 559
(37.2%) were HIV infected and 944 (62.8%) were HIV nega-
tive. The mean age, race, gender, and current drug use were
similar between the HIV-positive and HIV-negative partici-
pants (Table 1). At the visit when anti-HCV testing was per-
formed, 33% of the HIV-infected subjects had CD41 cell counts
of ,200 cells/mm3, and 9% had counts of ,50 cells/mm3. Prior
to the visit when testing for anti-HCV was performed, the
median time that participants had ,200 CD41 cells/mm3 was
17.5 months (mean, 20.7 months), and the CD41 cell count at
the visit tested was the nadir for all but three participants.

Of the 559 HIV-infected participants, 547 (97.8%) were
anti-HCV positive. Of the remaining 12 anti-HCV-negative
subjects, HCV RNA was detected in only 1 subject, a 32-year-
old woman who maintained a high CD41 cell count without
antiretroviral therapy. Anti-HCV and HCV RNA were de-
tected in sera collected 20 months later, at her next study visit,
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but not in several samples that had been collected 8 to 80
months earlier, indicating that she had recently acquired HCV
infection (Fig. 1). In addition, serum alanine aminotransferase
levels were elevated at the first visit when she was found to be
HCV RNA positive and at subsequent visits.

Of the 944 HIV-negative participants, 825 (87.4%) were
anti-HCV positive. Of the remaining 119 (12.6%) anti-HCV-
negative participants, 1, a 29-year-old female, had detectable
HCV RNA. Anti-HCV and HCV RNA were detected in sera
collected 6 months later but not 8 months before this visit,
indicating that she, too, had recently acquired HCV infection.
Thus, the sensitivity of the third-generation anti-HCV assay
was .99% for both HIV-infected and HIV-negative individu-
als, and both false-negative anti-HCV tests occurred in the
seroconversion window.

DISCUSSION

U.S. Public Health Service guidelines recommend HCV
screening for all HIV-infected persons (3a). Case reports
based on prior versions of commercially available anti-HCV
assays have suggested that false-negative results by tests for
anti-HCV detection may occur for HIV-infected individuals.
However, our data indicate that a third-generation assay for
anti-HCV detection has high sensitivity, even with samples
from HIV-infected persons. This investigation also under-
scores the importance of either testing for HCV RNA or serial
testing for anti-HCV for the diagnosis of acute HCV infection.
Our serial tests for HCV RNA and anti-HCV indicated that
the only two anti-HCV-negative, HCV RNA-positive partici-
pants were undergoing HCV seroconversion. Thus, even this
infrequent occurrence of false-negative results by tests for anti-

HCV was attributed not to HIV infection but to the well-
known window of seronegativity following acute hepatitis C.

A high sensitivity of anti-HCV testing was found in this
investigation, despite the inclusion of over 150 subjects with
CD41 counts below 200 cells/mm3. This high sensitivity cannot
be attributed to the use of HAART in any members of this
cohort since sera were collected prior to the initiation of
HAART. The sensitivity of testing for anti-HCV could not
have been substantially exaggerated by a low sensitivity of
testing for HCV RNA since 97.8% of HIV-infected partici-
pants had anti-HCV and the most sensitive commercially avail-
able test for HCV RNA was used.

It is possible that a lower sensitivity for detection of anti-
HCV would be found in other settings. In the IDU cohort
described here, HCV infection almost always precedes HIV
infection (10). The durability of the HCV antibody response
might be lower if HCV infection followed HIV infection since
HIV-related immunosuppression decreases the antibody re-
sponse to vaccination and some infections. Both false-negative
results of tests for anti-HCV in this study were for persons with
acute HCV infection, which is now relatively uncommon in
this cohort of long-term IDUs. Thus, the sensitivities of tests
for anti-HCV could also be lower in settings in which new
HCV infections are common, irrespective of the HIV infec-
tion status.

We conclude that a third-generation assay for anti-HCV can
be used to screen for HCV in persons who acquire HIV in the
context of intravenous drug use. Further research is warranted
to reassess the sensitivities of assays for anti-HCV in other
settings where it has been questioned, including persons on
hemodialysis and those infected with HIV through nonparen-
teral routes. Testing for HCV RNA is indicated for anti-HCV-
negative persons when acute HCV infection is suspected or
when there is other evidence of liver disease, such as unex-
plained elevated liver enzyme levels.

TABLE 1. Characteristics of study participantsa

Characteristic HIV positive
(n 5 559)

HIV negative
(n 5 944)

Age, ,40 years (no. [%]) 303 (54.2) 447 (47.3)

Race (no. [%])
African American 535 (95.7) 887 (94)
Other 24 (4.3) 56 (6)

Gender (no. [%])
Male 422 (75.5) 694 (73.5)
Female 137 (24.5) 250 (26.5)

Current drug use (no. [%]) 322 (57.6) 620 (65.7)

Anti-HCV status (no. [%])
Positive 547 (97.8) 825 (87.4)
Negative 12 (2.2) 119 (12.6)

HCV RNA status for anti-HCV-negative
subjects (no. [%])

Positive 1 (8.3)b 1 (0.9)b

Negative 11 (91.7) 118 (99.1)

CD41 T-cell count (cells/mm3) (no. [%])
0–49 52 (9.3) NAc

50–199 134 (24.0) NA
200–499 249 (44.5) NA
.500 110 (19.6) NA
Unknown 14 (2.5) NA

a Age and CD41 count were defined at the time of testing. Drug use status was
defined in the 6 months prior to testing.

b Both individuals became anti-HCV positive on their next visit.
c NA, not applicable.

FIG. 1. Testing profiles for two anti-HCV-negative, HCV RNA-positive par-
ticipants. These 2 participants represent the only subjects for whom false-nega-
tive anti-HCV tests were found among 559 HIV-positive and 944 HIV-negative
persons. The arrow and shaded area represent the time of testing for anti-HCV
and HCV RNA in this study. p, results obtained with the COBAS system; ALT,
alanine aminotransferase.
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