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Abstract

Acute hepatitis C virus (HCV) infection is being acquired undetected among HIV-infected individuals. A
practical way to regularly screen HIV-infected patients for acute HCV irrespective of perceived risk or symptoms
is needed. We piloted implementation of an acute HCV screening strategy using routine HIV clinical care
schedules and the least costly blood tests, in a Rhode Island HIV care center. Study participants had ongoing
HCV risk, completed questionnaires encompassing risk behaviors and perception of risk, and were screened
with quarterly alanine aminotransferase (ALT). ALT rise triggered HCV RNA testing, with pooled rather than
individual specimen HCV RNA testing for underinsured participants. Participants were primarily older, college-
educated men who have sex with men (MSM) with history of sexually transmitted infection other than HIV. One
of 58 participants developed acute HCV in 50 person—years of observation for an annual incidence of 2.0% per
year (95% confidence interval [CI] 0.05-11.1%). The majority (54%) of MSM did not perceive that traumatic
sexual and drug practices they were engaging in put them at risk for HCV. Unprotected sex often occurred
under the influence of drugs or alcohol. Self-reported HCV risk and participation in several risk behaviors
declined during the study. It was possible to collect frequent ALTs in a busy HIV clinic with 71% of total
projected ALTs obtained and 88% of participants having at least one ALT during the 9-month follow-up period.
All instances of ALT rise led to reflexive HCV RNA testing. Tracking quarterly ALT for elevation to system-
atically prompt HCV RNA testing before seroconversion is a promising approach to screen for acute HCV in a
real-world HIV clinical setting.

Introduction

cutk HEPATITIS C viRUs (HCV)—defined as the initial 6

months of infection—is an emerging sexually transmitted
infection (STI)! among HIV-infected men who have sex with
men (MSM), with increasing incidence and global significance,”
in addition to being a common coprevalent pathogen among
HIV-infected parenteral drug users.® In HIV-infected individu-
als, untreated acute HCV typically progresses to chronic HCV, a
leading cause of non-AIDS-related morbidity and mortality for
HIV-infected persons in the highly active antiretroviral therapy
(HAART) era.” In addition to classic risk factors for acute HCV
among HIV-infected women and heterosexual men, reported
risk factors among HIV-infected MSM include traumatic sexual
practices (e.g., unprotected anal intercourse, use of sex toys,
digital-manual insertion), and having a history of or concurrent

STL'*"3 Acute HCV outbreaks have been linked to core groups
of MSM who are more likely to have multiple partners, and use
recreational drugs such as methylenedioxymethamphetamine
(ecstasy) and other noninjection stimulants, and erectile dys-
function medications."’ Whether most HIV-infected MSM who
engage in risk behavior are aware of these nonclassic risks for
acute HCV is unclear. Acute HCV is a silent epidemic due to the
fact that most individuals are asymptomatic, or have symptoms
that are mild and nonspecific. Early diagnosis is rare, and the
extent of this epidemic unknown because most at-risk individ-
uals are not tested for acute HCV.

HCV treatment leading to viral eradication (sustained
virologic response [SVR], defined as undetectable HCV RNA
24 weeks posttreatment) reduces liver-related morbidity and
mortality.'*"” Treatment of HCV in the acute phase results in
overall SVR rates up to 74% in HIV-coinfected patients'®"’
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with 24 weeks of interferon-based therapy, dramatically
higher than the 27-40% overall SVR rates achieved for chronic
HCV with 48 treatment weeks.?%?® Thus, diagnosis of acute
HCV provides opportunity for HCV treatment during the
stage when treatment is most effective, and permits an ab-
breviated therapy course, thereby reducing adverse events
and cost. Acute HCV identification may also permit inter-
vention to reduce disease transmission.

Acute HCV outbreaks have prompted a call for ongoing
screening of at-risk persons.'” How to best implement this
enhanced screening remains unclear. Identifying HCV sero-
conversion in serial samples is suboptimal because antibody
development may be delayed in HIV-infected persons, more
than 1 year after the initial infection.”* To diagnose acute
HCV, HCV RNA testing is recommended since HCV RNA
appears before anti-HCV antibodies may be detectable.”
Frequent serum HCV RNA testing is thus a possible screening
strategy. New viremia denotes acute HCV, as HCV RNA is
detectable in the blood 1-2 weeks after HCV exposure fol-
lowed by a rise in alanine aminotransferase (ALT), before
subsequent seroconversion.””?® This approach has been val-
idated to detect acute HIV infection among high-risk indi-
viduals in some settings, identifying individuals who would
have been missed by antibody testing.”” RNA testing involves
amplification of the virus’s genetic material and is thus time-
consuming and more expensive than antibody testing. Com-
bining individual samples into a single pool for RNA testing
may decrease costs. Pooled testing of blood donors for HIV
and HCV RNA by means of nucleic acid amplification was
introduced in the United States in 1999 to identify early infec-
tions during the window period before seroconversion.”®*

The expense of nucleic acid testing has led to consideration
of screening based on rise in ALT, a test 100-fold less costly
than HCV RNA. Checking ALT at routine visits with subse-
quent HCV RNA testing in suspected cases identifies 90% of
those with acute HCV.** In a recent study of HIV-infected
MSM, the sensitivity of ALT testing 3 months after HCV ac-
quisition was 74%.** Combining this approach with annual
HCV antibody screening ensures no missed incident cases in
the event that captured ALTs do not rise sufficiently to trigger
nucleic acid testing.*®

Acute HCV in the HIV clinic setting is typically diagnosed
through case finding by astute providers due to nonspecific
symptoms or unexplained ALT elevations rather than via a
systematic approach.?**® In this pilot project, the primary
objective was to develop, implement, and evaluate an acute
HCV screening strategy based on risk alone, using routine
HIV clinical care schedules and the least expensive blood
tests, so that a scalable algorithm could be developed. We
utilized HCV RNA testing only for patients with rise in ALT.
We used pooled rather than individual specimen HCV RNA
testing for underinsured patients given limited resources for
individual nucleic acid testing, as an exploratory approach in
the context of a study. A secondary objective was to explore
risk behaviors, and perception and knowledge of risk, among
at-risk patients engaged in HIV care.

Methods

HIV-infected patients of the Miriam Hospital Immunology
Center in Providence, Rhode Island, with sexual and /or drug-
related HCV risk factors were enrolled in a prospective, longi-
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tudinal, 9-month study to detect acute HCV by systematically
reviewing standard of care blood tests at routine quarterly clinic
visits. Of 1200 Immunology Center patients, one third are co-
infected with chronic HCV and receive care at our dedicated
coinfection clinic. Among all patients, 34% report MSM sexual
transmission as their primary HIV risk factor, 25% report in-
jection drug use (IDU), and 2% report both MSM sexual trans-
mission and IDU as their primary HIV risk factor.

To be eligible for enrollment, individuals had to be at least
18 years of age, with no evidence of chronic HCV (HCV Ab-
negative and HCV RNA-negative), able to provide informed
consent and endorse any one of the following: (1) male same
sex behavior involving any of the following within the prior 6
months: traumatic sex (unprotected anal intercourse/fisting,
bleeding during sex), STI, unprotected oral sex,® stimulant
or club drug use (amphetamine, crystal methamphetamine,
ecstasy, cocaine, amyl nitrite [poppers], gamma-hydro-
xybutyrate [GHB], ketamine), having more than 5 sexual
partners; (2) being an MSM with HCV-infected sexual part-
ner; (3) injecting drugs or using drugs intranasally (any gen-
der); (4) unprotected traumatic sex/anal sex within prior 6
months (any gender).>!

At entry, all participants had HCV RNA testing, as well as
serologic testing if the negative antibody was documented
more than 1 year prior. At months 0, 3, 6, and 9, coinciding
with routine clinic visit schedules, blood was drawn for ALT
and a second specimen drawn and held. Development of
an ALT elevation prompted HCV RNA nucleic acid testing
(Siemens Versant bDNA quantitative, cutoff <6501U/mL;
Siemens Healthcare Diagnostics, Deerfield, IL). For a normal
ALT at baseline, elevated ALT was defined as greater than
45IU/mL or an increase by at least 20 [U/mL. For an abnor-
mal ALT at baseline, elevated ALT was defined as more than
1.5 times increase from baseline.

We used HCV RNA pooling for underinsured participants
to screen plasma in batches. Pooling was performed with no
more than five sets of individual blood samples to create a
master pool specimen (MPS) approximately once per week.>?
HCV RNA testing was then performed on the MPS. If HCV
RNA for the MPS was less than 6151U/mL, the lower limit
of detection for the individual samples based on the bDNA
assay, all specimens were considered to be HCV RNA-nega-
tive. If HCV RNA was greater than 6151U/mL for the MPS,
each specimen was individually tested for HCV RNA. For any
found to be positive, the source participant had a subsequent
individual HCV RNA test within 2 weeks. All Immunology
Center patients are screened annually with syphilis serology
(positive RPRs confirmed by fluorescence treponemal anti-
body absorption [FTA-ABS]), and urine nucleic acid amplifi-
cation tests for gonorrhea and chlamydia (Aptima, Inc.,
Woburn, MA), with additional testing as clinically indicated.
If during the study HCV RNA became detectable or signs or
symptoms of STIs arose, STI testing was repeated.

A Behavioral Risk Questionnaire (BRQ) utilized in an HIV
testing study among MSM at a gay bathhouse™ was modified
to include questions about injection and noninjection drug-
related HCV risk behaviors, and sexual behaviors previously
reported to be associated with acute HCV among HIV-
infected MSM. The BRQ was completed at each visit. Parti-
cipants were compensated $10 for completing each BRQ. Brief
individualized risk reduction counseling was provided based
on the Centers for Disease Control and Prevention model.*
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Participants newly HCV RNA-positive were seen by a phy-
sician within 2 weeks. Persons remaining viremic 12 weeks
after diagnosis without contraindications were offered geno-
typing and 6 months of pegylated interferon plus ribavirin
(RBV) as part of their onsite clinical care. 3

Statistical methods

The annual incidence of acute HCV [and 95% Poisson
confidence interval (CI)] was estimated by dividing the
number of acute HCV cases by the total amount of time par-
ticipants were screened for acute HCV. The screening period
included the 3 months prior to study entry, since the baseline
RNA test would detect acute HCV during this period.

Within the MSM subgroup, demographics, perception of
personal HCV risk, and engagement in selected risk behaviors
were compared among those who attended 1 or 0 follow-up
visits versus those who attended 2 or 3 follow-up visits.
Comparisons were made using Fisher exact tests for categorical
outcomes and row mean score tests for ordinal outcomes. The
selected risks were addressed by the questionnaire responses
in the “past 3 months,” and included the number of sexual
partners, unprotected insertive and receptive anal intercourse,
fisting without gloves, group sex, meeting a sexual partner
over the Internet, seeing blood on his or his partner’s genitals or
anus during sex, engaging in unprotected sex while high on
drugs or alcohol, and taking erectile dysfunction medications.

To determine whether the odds of self-reported participation
in the above selected risks or the perception of personal HCV
risk changed during the course of the study, regression models
for longitudinal binary or ordinal data were fitted to each risk
behavior as a function of the visit number, with adjustments for
age, race (white /non-white), and education. All models were fit
using generalized estimating equations. For binary outcomes,
an exchangeable within-subject correlation structure was as-
sumed and 95% CI and p values were calculated using robust
standard errors. For ordinal outcomes, 95% CI were estimated
as the 2.5 and 97.5 percentiles of parameter estimates from 2000
bootstrapped samples using patient as the primary re-sampling
unit. Models were fit using ordinal logistic regression with
independent correlation structure. As an exploratory analysis,
logistic regression was used to examine whether the recent use
of erectile dysfunction medication at baseline (yes/no) was
associated with age and three selected risk behaviors: recent
number of sexual partners, insertive anal intercourse, and
group sex.

Feasibility of the testing strategy was assessed using two
outcomes: (1) whether we were able to readily identify acute
HCV and (2) whether we were able to, in a busy clinic setting,
utilize ALT elevations to trigger HCV RNA testing, assessed by
considering the percent of study visits for ALT blood draws
attended by participants, and whether RNA was simulta-
neously assessed for every ALT elevation. We calculated the
percentage of participants who had at least two ALTs drawn
during the study period (i.e., during at least one follow-up visit)
and therefore had at least two ALTs measured per year.

Results

The Miriam Hospital Institutional Review Board approved
the study in October 2007. Recruitment and enrollment began
in November 2007 and participant follow-up lasted for 9
months. In 28 recruitment weeks, 194 persons were screened
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and 58 enrolled. Participants were primarily college-educated
MSM with history of STI other than HIV, with 88% of the male
sample reporting only other male partners and 9% being bi-
sexual (Table 1). The two women who met entry criteria did so
because of unprotected anal intercourse, and the male par-
ticipant who had sex only with women met criteria because he
reported intranasal drug use and unprotected anal inter-
course. For MSM mean age was 42 (range, 21-58 years) with
65% older than 40, while overall mean age was 42 (range, 21—
65 years) with 66% older than 40.

Among MSM, at baseline, most reported that in the prior
3 months they had engaged in high-risk sexual transmission be-
haviors, including unprotected anal intercourse, participation in
group sex, meeting a sex partner via the Internet, and/or having
sex with multiple partners. Stimulant and club drug use via the
oral or intranasal route in the prior 3 months were common, while
heroin and IDU were rare. Unprotected sex often occurred under
the influence of drugs or alcohol. Despite these risks, over half
(54%) of the MSM rated their HCV risk as not high.

Self-reported HCV risk and participation in several risk be-
haviors declined during the study (Table 2), including the odds
of participating in unprotected receptive or insertive anal in-
tercourse and engaging in unprotected sex while high on drugs
or alcohol. The number of sexual partners decreased with each
successive study visit. No differences were found for changes
in other risk factors. Changes in two outcomes—unprotected
fisting and seeing blood during sex—were not evaluated fur-
ther due to their low baseline prevalence (less than 20%). Al-
though participation in several risk behaviors declined during
the study, these behaviors continued to occur at the third
follow-up visit. For example, 31% of participants were still en-
gaging in unprotected receptive anal intercourse, 17% in un-
protected insertive intercourse, and 17% in group sex. Baseline
reported recent use of erectile dysfunction medications was
found to be significantly associated with recent participation
in group sex (odds ratio [OR]=4.98, 95% CI 1.20 to 20.60) and
marginally associated with the number of sexual partners
(OR=1.45 for each successive higher ordinal partner group,
95% CI 0.99 to 2.12, p=0.06) and age group (OR=2.41 for each
higher age group, 95% CI 0.85, 6.80, p=0.10). Engaging in in-
sertive anal intercourse was not found to be significantly asso-
ciated with the use of erectile dysfunction medications
(OR=2.10,95% CI 0.52, 8.53, p=0.29).

At baseline, eight participants had a recent syphilis diagno-
sis. These patients were either being treated or had recently
completed treatment for syphilis. Four of these eight partici-
pants were reinfected with syphilis during the study period.
One additional participant without a recent syphilis history was
newly infected with syphilis during the study follow-up period.
One participant acquired chlamydia during the study period.

There was one newly diagnosed case of acute HCV over a
screening period of 50 person—years. The annual incidence of
acute HCV in the study cohort was estimated to be 2.0% per
year (95% CI0.05% to 11.1%). The case was a 56-year-old MSM
who was not sexually active. He was injecting heroin and co-
caine while being prescribed buprenorphine, with a recent
change in injection practices with a period of syringe sharing.
He was a binge alcohol user. HCV antibody was negative
upon entry into HIV care 7 years prior, with several subse-
quent negative antibody tests including at study entry. For 7
years, his ALT had been within normal limits. At baseline, in
November 2007, his ALT was 144 IU/mL and his HCV RNA
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TABLE 1. BASELINE CHARACTERISTICS (AT ENROLLMENT)
or 58 HIV-INFECTED AcuTE HEerATITIS C VIRUS
STUDY PARTICIPANTS

n (%)
All
Male 56 (97)
Sex with men only 49 (88)
Sex with men and women 59)
Sex with women only 1)
Gender of sexual partners unknown 1(2)
Female 2 (3)
Sex with men only 2 (100)
Age, years
18-30 7 (12)
31-40 13 (22)
41-50 30 (52)
51-60 7 (12)
>61 1)
Race/ethnicity
Black 4 (7)
White 40 (69)
Hispanic 10 (17)
Other/unknown 4 (7)
Education
College education 40 (69)
High school graduate 10 (17)
Did not graduate high school 4 (7)
Trade/technical school 3 (5)
Unknown 1)
STI history™® 41 (71)
MSM
Age, years
18-30 7 (13)
31-40 12 (22)
41-50 28 (52)
51-60 7 (13)
Race/ethnicity
Black 4 (7)
White 39 (72)
Hispanic 7 (13)
Other/unknown 4 (7)
Education
College education 40 (74)
High school graduate 8 (15)
Did not graduate high school 3 (6)
Trade/technical school 3 (6)
Sexual risk behavior, prior 3 months
Unprotected insertive anal intercourse 28 (52)
Unprotected receptive anal intercourse 28 (52)
Participated in group sex 16 (30)
Met a sex partner over the internet 13 (24)
Unprotected fisting® 7 (13)
Saw blood on self/partners’ 4 (8)
genitals/anus during sex?
Shared sex toys 4(7)
Used erectile dysfunction medications®® 12 (23)
Number of sexual partners
0 3 (6)
1 13 (24)
2-3 17 (31)
4-10 13 (24)
>10 8 (15)
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TaBLE 1. (CONTINUED)

n (%)
Unprotected sex under influence 14 (26)
of drugs or alcohol®
Drug use, prior 3 months
Alcohol 30 (56)
Poppers 24 (44)
Cocaine 12 (22)
Amphetamines 6 (11)
Ecstasy 4 (7)
GHB 3(6)
Marijuana 21 (39)
Heroin 0 (0)
Snorted or inhaled drugs 14 (26)
Shared straws while snorting 7 (13)
Injected drugs 1)
Perception of risk for HCV or any STI*
High 24 (46)
Not high 28 (54)

?Other than HIV.

b5 unknown/no answer.

‘1 unknown/no answer.

92 unknown/no answer.

“Prescribed by a physician or not.

STI, sexually transmitted infection; GHB, gamma-hydroxybuty-
rate; HCV, hepatitis C virus.

529,000IU/mL. The peak ALT was 336 IU/mL with HCV se-
roconversion 4 weeks later. ALT declined to 21 IU/mL 8 weeks
after RNA detection. At acute HCV diagnosis, his CD4 " cell
count was 579 cells/ul, with undetectable HIV RNA on teno-
fovir, emtricitabine, darunavir, ritonavir, and raltegravir. His
elevated ALT and total bilirubin (8.0 mg/dL) were attributed to
HAART-induced hepatotoxicity despite hospitalization with an
injection-related abscess and jaundice, until it was appreciated
that he was an acute HCV study participant and that his study
HCV RNA was detectable. The participant declined therapy for
acute HCV genotype 2 infection despite recommendation to
accept treatment, and developed chronic HCV. However, the
participant discontinued alcohol use, and began attending a
coinfection support group and HCV clinic visits.

For the whole study sample, ALTs were collected at 164 study
visits, 71% of total projected ALTs. Of 58 participants, 88% had at
least1 ALT during the 9-month follow-up period. Seventeen had
blood drawn and ALT data collected for all 4 study visits (29%),
21 participants completed 3 study visits (36%), 13 completed 2
study visits (23%), and 7 attended the baseline visit only (12%).
Inall 170 of 232 (73%) BRQs were completed and 64% of possible
follow-up BRQs were completed.

During 106 follow-up visits, there were 7 instances (6.6%) in
which a rise in ALT prompted HCV RNA testing. Pooling was
utilized for 5 of these 7 while 2 participants had individual
samples tested. A total of 47 individual samples were pooled
and a total of 21 pooled tests were performed. Different study
visits (baseline and months 3, 6 and 9) were represented in each
pool. Per protocol, all participants had HCV RNA testing at
entry; 34 participants utilized pooling at baseline.

Discussion

We were able to implement an acute HCV screening strategy
in an HIV clinical care setting. Tracking quarterly ALT for
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TABLE 2. EsTIMATED CHANGE IN Risk BEHAVIOR AND PERCEIVED Risk oF HCV rFor EACH SUCCESSIVE STUDY VISIT
IN THE MEN WHO HAVE SEx wiTH MEN COHORT

Visit 1 versus baseline

Visit 2 versus baseline Visit 3 versus baseline

OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Number of sexual partners® 0.65 (0.30, 1.28) 0.126°  0.54 (0.22, 1.13) 0.054°  0.35 (0.12, 0.83) 0.012°
Unprotected insertive anal sex 0.33 (0.18, 0.60) <0.001 0.33 (0.14, 0.73) 0.006 0.26 (0.12, 0.58) <0.001
Unprotected receptive anal sex  0.27 (0.13, 0.54)  <0.001 0.42 (0.23, 0.74) 0.002 0.45 (0.28, 0.71)  <0.001
Group sex 0.64 (0.30, 1.40) 0.256 0.37 (0.13, 1.09) 0.066 0.43 (0.17, 1.11) 0.075
Meeting a sexual partner over 1.09 (0.48, 2.47) 0.84 1.27 (0.56, 2.88) 0.558 0.98 (0.42, 2.30) 0.962
the internet
Unprotected sex while high on  0.57 (0.23, 1.45) 0.231 0.66 (0.31, 1.41) 0.279 0.35 (0.13, 0.93) 0.031
drugs or alcohol
Taking erectile dysfunction 1.12 (0.61, 2.05) 0.714 0.81 (0.32, 2.07) 0.66 1.32 (0.46, 3.77) 0.603
medication
Increased perceived risk 729 2.52,25.8) <0.001® 539 (2.00,17.19)  <0.001°  4.92 (1.67, 18.9) 0.001°

of HCV acquisition®

The binary (yes/no) and ordinal risk factors are presented as odds ratios (OR) and 95% confidence intervals (CI). Each risk is evaluated in a
separate model and all comparisons are with respect to the baseline visit.

Notes: unprotected means either no condom or no glove. Models are adjusted for age, race (white/non-white), education.

“Ordinal response: (1) 0-1 partner, (2) 2-6 partners, (3) 7 or more partners.

PProportion of bootstrap runs with OR above 1 for # partners and below 1 for risk of HCV acquisition.

“Ordinal response: (1) Not really high or not high at all, (2) Somewhat high, (3) Very high.

HCV, hepatitis C virus.

elevation to systematically prompt HCV RNA testing before
seroconversion is a promising approach that should be con-
firmed in larger studies. While the optimal ALT threshold trig-
gering HCV RNA requires further investigation, in a study of 43
HIV-infected MSM with acute HCV, 65 IU/mL was the median
ALT at time of first positive HCV RNA.** HCV RNA pooling
may permit a more cost-effective approach than HCV RNA
testing of individual specimens if the HCV incidence is not so
high that too many pools require retesting of individual speci-
mens. Pooled HCV RNA testing to identify patients with acute
HCV was found to be feasible and relatively inexpensive among
HIV-uninfected patients in England.*® In December 2009, the
U.S. Food and Drug Administration approved an additional
intended use of Roche’s licensed nucleic acid test to screen
source plasma for HCV in pools.”” Novel testing techniques to
directly detect HCV RNA in a single reaction, without ampli-
fying viral RNA, are under study to diminish costs. This may
make HCV antibody testing unnecessary in the future, and our
approach more feasible with an alternative to pooling to contain
costs.

The screening algorithm easily identified at-risk patients in
this Rhode Island HIV care center. While we intentionally
enrolled high-risk patients, and thus the associations noted in
Table 1 are not surprising, we found additional risk behaviors
beyond inclusion criteria including participating in group sex
and meeting a sex partner over the Internet. Traumatic sexual
and drug practices that may transmit HCV were prevalent
and not appreciated by the well-educated, older cohort en-
gaged in HIV care. Knowledge of nonclassic risk factors for
HCV is not widespread; in an investigation of 8 HIV clinics in
the United States, less that 50% of 1607 HIV-infected MSM
were screened for HCV antibody.* Incident HCV infections
may be missed among patients who rely on their physicians to
care for them, without prospective surveillance.?®

Participants had recent syphilis and chlamydial infections,
which have been previously associated with acute HCV

among HIV-infected MSM, while!® heroin and IDU were rare.
Having sex in a group of more than 2 people is a strong pre-
dictor of acute HCV among HIV-infected MSM™: we found
recent use of erectile dysfunction medications to be associated
with group sex.*

Participation in several risk behaviors declined during the
study. This may be in part because of the risk reduction
counseling provided, underreporting because of social desir-
ablity, or diminished memory of behaviors during substance
use. Mitigating risk through proactive educational and
counseling interventions merits consideration. Earlier diag-
nosis may impact transmitting behaviors; among injection
drug users, those aware of their HCV infection engaged in
fewer risk behaviors than those who were unaware of their
positive status.*!

Several limitations should be noted. We identified only one
acute HCV case in 50 person-years of screening, and his likely
risk was parenteral. However, the screening duration was
short and the number of participants small since this was a
feasibility study. Parenteral transmission highlights that this
screening approach is applicable irrespective of mode of
transmission. Incident cases without captured rises in ALT
could have been missed, and 12% (1 =7) of participants only
attended the baseline visit. In our HIV clinic, HCV antibody-
negative patients receive annual HCV antibody testing. An-
nual HCV antibody testing provides assurance that incident
HCV, missed by an acute HCV screening strategy based on
captured ALT elevation, is identified, albeit the acute period
of infection may have passed. This “safety net” of annual
antibody testing combined with more frequent RNA-based
screening is supported by the European AIDS Treatment
Network Acute Hepatitis C in HIV-infected Individuals
Consensus Panel guidelines.”® The optimal number of indi-
vidual samples to include within each testing pool to achieve
the most accurate result is unclear. Pooling may fail to detect
specimens from patients with a low level of viremia, some of
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whom may be antibody-negative and infectious.** The BRQ
did not include questions about serosorting—the practice of
engaging in unprotected sex with others of the same HIV
status—which has been proposed as an explanation for the
disproportionate rise in acute HCV rates among HIV-infected
MSM compared to HIV-uninfected men,'? although enhanced
susceptibility or increased subgroup risk could explain this.
Future studies should also gather data about intrarectal drug
delivery, which may traumatize mucosa and promote HCV
transmission. We did not systematically collect data on rea-
sons for nonenrollment among screened patients. Many in-
terested patients, particularly those with IDU history, already
had chronic HCV infection and were excluded on this basis.

Finally, a cost analysis was not performed as part of this
pilot study. Future larger studies should consider costs of
quarterly ALT testing; individual versus pooled HCV RNA
testing and the level of infection in a community that would
make pooling less cost effective than individual specimen
testing; hospital charges versus the true costs of tests; over-
head in the laboratory; personnel; and that screening gener-
ates physician visits and more testing. These costs may be less
than the additional 24 weeks of pegylated interferon/RBV
therapy needed for diagnoses made in the chronic phase of
infection, and the costs of the sequelae of chronic HCV in-
cluding decompensated cirrhosis and hepatocellular carci-
noma for the patients who will not achieve SVR in chronic
HCV. This analysis will change if and when directly acting
antiviral agents are approved for use in coinfection.

Acute HCV is emerging as a STI among HIV-infected
MSM. International collaborative public health efforts to
mitigate HCV transmission among this population, and ad-
ditional research concerning precise modes of transmission,
are necessary. In the interim, systematic, prompt diagnosis
may lead to more successful treatment, and intervention to
prevent disease spread. The European AIDS Clinical Society’s
Coinfection Guidelines endorse an approach that should be
considered, with serologic testing for HCV for all patients
upon entry into HIV care and annually thereafter for HCV-
uninfected individuals, with HCV RNA testing for all HCV
antibody-negative persons with unexplained increase in ALT
and HCV risk (IDU, mucosal traumatic sex).*> Additionally,
the European AIDS Treatment Network (NEAT) Acute He-
patitis C Infection Consensus Panel’s recommendations®® in-
clude screening HIV-infected MSM at risk for acute HCV
every 6 months with ALT, and screening HIV-infected pa-
tients with continued IDU and MSM with newly diagnosed
STI, 3 months after diagnosis/last exposure. In the United
States, national guidelines for the care HIV-infected persons
recommend asymptomatic routine screening for STIs.** Ex-
tending these guidelines to include our newest STI, acute
HCV among HIV-infected MSM, ensures diagnosis in settings
in which patients and providers may not appreciate or ade-
quately discuss nonclassic HCV risk factors. HIV-infected
persons should have access to ongoing HCV screening for this
disease that is clinically silent in most infected individuals
until late stages.

Acknowledgments

We thank T. Flanigan, C. Carpenter, S. Cu-Uvin, J. Hogan, I.
Rodriguez, R. B. Ducharme, J.H. Harwell, K. Chapin, W.
Wohlschlegel, J. Wands, and Miriam Hospital Immunology

TAYLOR ET AL.

Clinic patients, physicians and staff. We thank the many HIV-
infected individuals who participated in this study.

This research was funded by a developmental grant from
the Lifespan/Tufts/Brown Center for AIDS Research (NIAID
P30AI042853). The content is solely the responsibility of the
authors and does not necessarily represent the official views
of the National Institute of Allergy And Infectious Diseases or
the National Institute of Health.

This publication resulted (in part) from Dr. Taylor’s re-
search supported by Award Number K23DA020383-01 from
the National Institute on Drug Abuse. The content is solely the
responsibility of the authors and does not necessarily repre-
sent the official views of the National Institute on Drug Abuse
or the National Institutes of Health.

This research has been facilitated by the infrastructure and
resources provided by the Lifespan/Tufts/Brown Center for
AIDS Research, an NIH funded program #P30 Al42853, and
by the Center for Drug Abuse and AIDS Research (CDAAR), a
NIH funded program #P30 DA013868.

Author Disclosure Statement

Potential conflicts of interest: L. Taylor: Grant support from
Roche and Vertex, Speakers Bureau for Genentech, has re-
ceived consulting fees from Vertex. J. Blackard: Research
funding support from Merck. P.M Gholam Speakers Bureau:
Merck, Onyx, Otsuka; Research Support: NIH/NIAAA, Gi-
lead, Onyx, Otsuka; Consultantship: Vertex, Onyx, Otsuka. S.
Chapman: Has received consulting fees from Vertex.

References

1. Workowski KA, Berman S. Sexually transmitted diseases treat-
ment guidelines, 2010. MMWR Recomm Rep 2010;59:1-110.

2. fisher M RD, Sabin C. Acute hepatitis C in men who have
sex with men is not confined to those infected with HIV and
their number continues to increase. 14th Conference on
Retroviruses and Opportunistic Infections. Los Angeles CA:
February 25-28, 2007.

3. Ghosn J, Pierre-Francois S, Thibault V, et al. Acute hepatitis
C in HIV-infected men who have sex with men. HIV Med
2004;5:303-306.

4. Luetkemeyer A, Hare CB, Stansell ], et al. Clinical presentation
and course of acute hepatitis C infection in HIV-infected pa-
tients. ] Acquir Immune Defic Syndr 2006;41:31-36.

5. Fletcher S. Sexual transmission of hepatitis C and early inter-
vention. ] Assoc Nurses AIDS Care 2003;14(5 Suppl):875-94S.

6. Gilleece YC, Browne RE, Asboe D, et al. Transmission of
hepatitis C virus among HIV-positive homosexual men and
response to a 24-week course of pegylated interferon and
ribavirin. ] Acquir Immune Defic Syndr 2005;40:41-6.

7. Serpaggi ], Chaix ML, Batisse D, et al. Sexually transmitted
acute infection with a clustered genotype 4 hepatitis C virus
in HIV-l-infected men and inefficacy of early antiviral
therapy. AIDS 2006;20:233-240.

8. Hagan H, Thiede H, Des Jarlais DC. HIV /hepatitis C virus
co-infection in drug users: Risk behavior and prevention.
AIDS 2005;19(Suppl 3):5199-207.

9. Weber R, Sabin CA, Friis-Moller N, et al. Liver-related deaths
in persons infected with the human immunodeficiency virus:
The D:A:D study. Arch Intern Med 2006;166:1632-1641.

10. Danta M, Brown D, Bhagani S, et al. Recent epidemic of acute
hepatitis C virus in HIV-positive men who have sex with men
linked to high-risk sexual behaviours. AIDS 2007;21:983-991.



ACUTE HCV SCREENING IN AN HIV CLINIC

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Urbanus AT, van de Laar TJ, Stolte IG, et al. Hepatitis C
virus infections among HIV-infected men who have sex with
men: An expanding epidemic. AIDS 2009;23:F1-7.

Schmidt AJ, Rockstroh JK, Vogel M, et al. Trouble with
bleeding: Risk factors for acute hepatitis C among HIV-
positive gay men from Germany—A case-control study.
PLoS ONE 2011;6:e17781.

Dionne-Odom J, Osborn MK, Radziewicz H, Grakoui A,
Workowski K. Acute hepatitis C and HIV coinfection. Lan-
cet Infect Dis 2009;9:775-783.

Berenguer J, Alvarez-Pellicer J, Martin PM, et al. Sustained
virological response to interferon plus ribavirin reduces
liver-related complications and mortality in patients coin-
fected with human immunodeficiency virus and hepatitis C
virus. Hepatology 2009;50:407-413.

Bruno S, Stroffolini T, Colombo M, et al. Sustained viro-
logical response to interferon-alpha is associated with im-
proved outcome in HCV-related cirrhosis: A retrospective
study. Hepatology 2007;45:579-587.

Singal AG, Volk ML, Jensen D, Di Bisceglie AM, Schoenfeld PS.
A sustained viral response is associated with reduced liver-
related morbidity and mortality in patients with hepatitis C
virus. Clin Gastroenterol Hepatol 2010;8:280-288, 288 €281.
Matthews GV, Hellard M, Haber P, et al. Characteristics and
treatment outcomes among HIV-infected individuals in the
Australian Trial in Acute Hepatitis C. Clin Infect Dis 2009;
48:650-658.

Dore GJ, Hellard M, Matthews GV, et al. Effective treatment
of injecting drug users with recently acquired hepatitis C vi-
rus infection. Gastroenterology 2010;138:123-135, 121-122.
Dominguez S, Ghosn ], Valantin MA, et al. Efficacy of early
treatment of acute hepatitis C infection with pegylated in-
terferon and ribavirin in HIV-infected patients. AIDS
2006;20:1157-1161.

McGovern BH. Hepatitis C in the HIV-infected patient. J
Acquir Immune Defic Syndr 2007;45(Suppl 2):547-56; dis-
cussion S66-47.

Torriani F, Rodriguez-Torres M, Rockstroh J, et al. Pe-
ginterferon Alfa-2a plus ribavirin for chronic hepatitis C
virus infection in HIV-infected patients. N Engl ] Med
2004;351:438-450.

Carrat F, Bani-Sadr F, Pol S, et al. Pegylated interferon alfa-
2b vs standard interferon alfa-2b, plus ribavirin, for chronic
hepatitis C in HIV-infected patients: a randomized con-
trolled trial. JAMA 2004;292:2839-2848.

Chung R, Andersen J, Volberding P, et al. Peginterferon
Alfa-2a plus ribavirin versus interferon alfa-2a plus ribavirin
for chronic hepatitis C in HIV-coinfected persons. N Engl |
Med 2004;351:451-459.

Thomson EC, Nastouli E, Main ], et al. Delayed anti-HCV
antibody response in HIV-positive men acutely infected
with HCV. AIDS 2009;23:89-93.

Craxi A. EASL Clinical Practice Guidelines: Management of
hepatitis C virus infection. ] Hepatol (in press).

Acute hepatitis C in HIV-infected individuals: Re-
commendations from the European AIDS Treatment Net-
work (NEAT) consensus conference. AIDS 2011;25:399-409.
Patel P, Klausner JD, Bacon OM, et al. Detection of acute
HIV infections in high-risk patients in California. ] Acquir
Immune Defic Syndr 2006;42:75-79.

Stramer SL, Glynn SA, Kleinman SH, et al. Detection of HIV-
1 and HCV infections among antibody-negative blood do-
nors by nucleic acid-amplification testing. N Engl ] Med
2004;351:760-768.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

577

. Hitzler WE, Runkel S. Routine HCV PCR screening of blood

donations to identify early HCV infection in blood donors
lacking antibodies to HCV. Transfusion 2001;41:333-337.
Linas BW, A; Schackman, B; Kim, A; Freedberg, K. Cost-
effective Screening for Acute HCV Infection in HIV+ MSM.
18th Conference on Retroviruses and Opportunistic Infec-
tions [Paper # 917.]. Vol Session 180 Poster Abstracts. Bos-
ton, MA: 2011.

Halfon P, Riflet H, Renou C, Quentin Y, Cacoub P. Mole-
cular evidence of male-to-female sexual transmission of
hepatitis C virus after vaginal and anal intercourse. J Clin
Microbiol 2001;39:1204-1206.

Condotta SA, Hunter FF, Bidochka MJ. West Nile virus in-
fection rates in pooled and individual mosquito samples.
Vector Borne Zoonotic Dis 2004;4:198-203.

Mayer KH DR, Abbott D, Cavanaugh T, Case P. . Sexual
Health Services in a New England Gay Bathhouse: Opportu-
nities for HIV/STD Treatment and Prevention (oral). National
HIV Prevention Conference. Atlanta, GA: August 23-26,2009.
Revised guidelines for HIV counseling, testing, and referral.
MMWR Recomm Rep 2001;50:1-57; quiz CE51-19a51-CE56-
19a51.

Gerlach JT, Diepolder HM, Zachoval R, et al. Acute hepatitis
C: High rate of both spontaneous and treatment-induced
viral clearance. Gastroenterology 2003;125:80-88.

Brant L], Ramsay ME, Balogun MA, et al. Diagnosis of acute
hepatitis C virus infection and estimated incidence in low- and
high-risk English populations. ] Viral Hepat 2008;15:871-877.
Roche. FDA Approves Use of Roche Test to Screen Source
Plasma for HIV, Hepatitis B Virus and Hepatitis C Virus
[Media Release]. 2009.

DeWeerdt S. Diagnostics: A testing journey. Nature 2011;
474:520-521.

Hoover K WK, Follansbee S, Gratzer B, Hare B, Johnston B,
Chorba T, Kent C. Hepatitis Screening of HIV-infected Men
Who Have Sex with Men: 8 US Clinics [Poster Abstract 803].
16th Conference on Retroviruses and Opportunistic Infec-
tions (CROI) 2009. Montreal, Canada: February 8-11, 2009.
Kim AA, Kent CK, Klausner JD. Increased risk of HIV and
sexually transmitted disease transmission among gay or bi-
sexual men who use Viagra, San Francisco 2000-2001. AIDS
2002;16:1425-1428.

Kwiatkowski CF, Fortuin Corsi K, Booth RE. The association
between knowledge of hepatitis C virus status and risk be-
haviors in injection drug users. Addiction 2002;97:1289-1294.
Busch MP, Caglioti S, Robertson EF, et al. Screening the
blood supply for West Nile virus RNA by nucleic acid am-
plification testing. N Engl ] Med 2005;353:460-467.
Rockstroh JK, Bhagani S, Benhamou Y, et al. European AIDS
Clinical Society (EACS) guidelines for the clinical manage-
ment and treatment of chronic hepatitis B and C coinfection
in HIV-infected adults. HIV Med 2008;9:82-88.

Hoover KW, Butler M, Workowski K, et al. STD screening of HIV-
infected MSM in HIV clinics. Sex Transm Dis 2010;37:771-776.

Address correspondence to:

Lynn E. Taylor, M.D.

The Warren Alpert Medical School of Brown University
The Miriam Hospital

Center for AIDS Research (CFAR) Building 156

164 Summit Avenue

Providence, RI 02906

E-mail: ltaylor@lifespan.org






