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Abstract

Hepatitis C virus (HCV) has become a significant source of morbidity and mortality in HIV-
infected patients. However, little is known about the clinical presentation and course of acute
HCV infection in this population. This study reports the outcomes of acute HCV infection in 9
HIV-infected men. Sex with men was the only reported risk factor for HCV infection in 6 of the
subjects. Clinical presentation of acute HCV ranged from incidentally discovered elevated
transaminases to severe liver dysfunction requiring hospitalization. At the time of HCV diagnosis,
8 of 9 patients had CD4* counts >250 cells/mm3, and 6 had HIV viral loads of <5000 copies/mL.
Eight patients were receiving antiretroviral therapy. Outcome of these acute HCV infections
varied. Five patients experienced virologic clearance, 2 in whom virus cleared spontaneously and
3 who were treated with pegylated interferon and ribavirin. Four patients developed chronic
infection, one of whom had a relapse during HCV treatment and 3 of whom were untreated. All 4
patients to whom HCV therapy was administered experienced significant anemia or neutropenia,
necessitating dose reduction or support with growth factors. Prompt recognition of acute HCV
infection may minimize antiretroviral treatment interruption and will allow early treatment, which
may improve virologic clearance. Unexplained transaminase elevations in HIV-infected patients,
including men who have sex with men, should trigger an evaluation for acute HCV infection.
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Hepatitis C virus (HCV) has emerged as a significant cause of morbidity and mortality in the
HIV-infected population in the antiretroviral era. Coinfection with HCVis seen in 15%—-30%
of the HIV-infected population of the United States.}:2 Compared with HIV-uninfected
patients, HIV-infected patients have higher HCV viral loads,3 lower rates of spontaneous
HCV clearance, and sometimes accelerated liver disease.#-® Additionally, HIV-infected
patients with chronic HCV respond less well to therapy; sustained virologic response (SVR)
is achieved in only 27%-40% of patients treated with pegylated interferon and ribavirin and
in as few as 14% of patients with genotype 1.7-9 Treatment of acute HCV in HIV-infected
persons may be a window of opportunity for improved response to therapy, as has been
demonstrated in HIV-uninfected patients.10:11 However, the presentation and clinical course
of acute HCV infection have not been well described in patients with HIV infection. To
better characterize acute HCV in the HIV-infected population, we report on 9 patients with
acute HCV.

PATIENTS AND METHODS

Between 2002 and 2004, 9 patients with acute HCV were identified by hepatologists or
primary HIV providers at the University of California, San Francisco. Institutional approval
for a retrospective review of the cases was obtained. To meet the case definition of acute
HCV, detectable serum HCV RNA was required in the setting of either documented
seroconversion to HCV antibody positivity within the past 6 months or all of the following:
alanine aminotransferase (ALT) >5 times the upper limit of normal with normal levels
within the previous year, documented history of negative HCV antibody, and the exclusion
of acute hepatitis A (HAV) and hepatitis B (HBV). Early virologic response (EVR) was
defined as a >2 log reduction in or undetectable serum HCV RNA at 12 weeks of therapy
compared with baseline. End-of-treatment response (ETR) was defined as undetectable
serum HCV RNA at the cessation of therapy, and SVR was defined as undetectable serum
HCV RNA 24 weeks after completion of therapy.

Medical charts were reviewed for history, physical examination, HCV therapy and risk
factors for HCV, including injection drug use (IDU) status, blood transfusion, and surgeries
within the past year. IDU and sexual practice were assessed by patient self-report to
providers. Information on tattooing and acupuncture was not available in the medical record.
Laboratory values extracted included ALT, aspartate aminotransferase (AST), bilirubin, and
hepatic synthetic function, as assessed by serum albumin and prothrombin time. HCV
antibody testing was performed with a third-generation enzyme immunoassay (Ortho
Diagnostics, Rochester, NY). Quantitative HCV RNA was evaluated with either version 3.0
bDNA assay (Bayer Diagnostics, Berkeley, CA; lower limit of detection 615 IU/mL) or
version 2.0 Cobas Amplicor (Roche Diagnostics, Indianapolis, IN; lower limit of detection
600 1U/mL). Qualitative HCV RNA was performed using version 2.0 Cobas Amplicor
(Roche Diagnostics) or by polymerase chain reaction (Palo Alto VA Medical Center, Palo
Alto, CA). HCV genotyping was performed using the INNO-LiPAassay (Bayer Diagnostics,
Berkeley, CA).
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The demographics and baseline characteristics of these patients are summarized in Table 1.
HCV treatment regimens and outcomes for the 4 patients treated for HCV infection are
shown in Table 2.

A 47-year-old Hispanic man had had HIV infection for 5 years and was on a stable
antiretroviral therapy (ART) regimen. Routine laboratory work revealed serum ALT and
AST of 178 and 378 IU/L, respectively, with normal bilirubin and hepatic synthetic
function. ART was discontinued owing to concern for hepatotoxicity, and further evaluation
revealed positive HCV antibodies and HCV RNA of 3.8 million IU/mL (genotype not
obtained). Five years previously, HCV antibody had been negative, and positive HAV total
antibody and positive hepatitis B surface antibody (HBsAb) had been documented. Three
months prior to diagnosis, his AST and ALT were normal at 23 and 21 IU/L, respectively.
During the month after HCV diagnosis, he developed scleral icterus and mild right upper
quadrant (RUQ) pain for 1 week, with an ALT that peaked at 1473 IU/L and a total bilirubin
peak of 8.5 mg/dL. Hepatic synthetic function remained normal. He reported sex with men
as his only risk factor for HIV and HCV infection. He was offered therapy for acute HCV
but declined. One month after his initial serum transaminase abnormalities were noted,
serum HCV RNA had decreased to 1896 IU/mL, and at 5 months serum HCV RNA was
<615 IU/mL with normal transaminases, indicating spontaneous clearance of HCV viremia.

A 26-year-old white man had HIV infection of unknown duration and took no ART. Of
note, he had a history of chronic HBV infection with positive HBsAg at the time of HCV
diagnosis, with baseline AST and ALT of 75 IU/L and 54 IU/L, respectively. He presented
with 1 week of diarrhea, arthralgia, and dark urine. Physical examination revealed no
jaundice or RUQ tenderness, and laboratory analysis demonstrated an elevation from his
baseline transaminase values to an AST of 271 IU/L and ALT of 361 IU/L, with normal
bilirubin and synthetic function. HCV antibody was negative but HCV RNA was detectable
at 2.1 million IU/mL (genotype 1b). The patient was offered HCV therapy but declined.
Three months after diagnosis, HCV RNA had fallen to 978 IU/mL, with AST and ALT of
54 IU/L and 54 1U/L, respectively; 6 months after diagnosis, serum HCV RNA had become
undetectable at <615 IU/mL, indicating spontaneous clearance of HCV viremia. HCV
antibody was not reevaluated.

A 56-year-old white man had been infected with HIV for >20 years and was on stable ART.
On routine monitoring, he was found to have abnormal liver function. AST and ALT both
peaked at >3000 IU/L, and his total bilirubin rose to 7.0 mg/dL, at which time the patient
developed nausea, RUQ fullness, and jaundice. Hepatic synthetic function remained normal.
Further testing revealed positive HCV antibody and detectable serum HCV RNA, with a
recent positive HBsAb and negative HAV total antibody. Four years earlier, he had had a
documented negative HCV antibody, and 7 months earlier, he had normal AST and ALT
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values. He reported contracting HIV through sex with men and denied additional risk factors
for HCV. Two months after diagnosis with HCV, he initiated a 48-week course of pegylated
interferon and ribavirin, which resulted in SVR.

A 35-year-old Hispanic man had been infected with HIV for 5 years and had recently
resumed ART after a treatment interruption. He was noted to have elevated serum
transaminases on routine laboratory monitoring. AST and ALT were 230 and 426 U/L,
respectively, with normal total bilirubin and hepatic synthetic function and no clinical
symptoms. Elevated serum transaminases initially were attributed to the ART regimen of
stavudine, lamivudine, and nevirapine, which was continued. However, the persistently
elevated AST and ALT over the following 2 months prompted further laboratory evaluation
that revealed positive HCV antibody and subsequent detectable serum HCV RNA. HCV
antibody had been negative 4 months previously. Of note, 1 month prior to the diagnosis of
HCV, he was treated for urethral gonorrhea. His only reported risk factor for HIV and HCV
infection was sex with men. Eleven weeks after the first transaminase abnormalities were
noted, he started a 48-week course of pegylated interferon and ribavirin, which resulted in
an ETR; SVR data have not yet been obtained.

A 50-year-old white man had been infected with HIV for 20 years and was on a stable ART
regimen. He presented to an outside hospital with acute onset of influenzalike symptoms and
headache and was told he had evidence of acute HCV infection. Ten days later he was seen
at our institution, at which time his HCV antibody was positive, with detectable serum HCV
RNA. Transaminases were elevated with ASTof 55 IU/L and ALT of 95 IU/L, with normal
bilirubin and hepatic synthetic function. HCV antibody had been negative 6 months prior to
this presentation. On examination, he was anicteric with no RUQ discomfort. He reported a
history of unprotected sex with women and remote IDU. Seven months prior to his
presentation with HCV, urethral Chlamydia infection had been diagnosed. He initiated a 24-
week course of therapy with pegylated interferon and ribavirin, which resulted in SVR.

A 55-year-old white man had had HIV infection for 7 years and was on stable ART. He
presented with an acute influenza-like illness accompanied by jaundice, weight loss, and
dark urine. Of note, he had chronic HBV infection, known for >30 years, with stable
elevation of his AST and ALT in the range of 50-100 IU/L, and he was well compensated
on lamivudine. His laboratory data prior to presentation were notable for positive HBsAg,
negative hepatitis B e antigen, HBV DNA of <160 copies/mL, and AST and ALT of 68 and
105 IU/L, respectively. At presentation, physical examination was notable for scleral icterus
and mild RUQ tenderness. Laboratory evaluation revealed an AST and ALT of 1295 and
2128 1U/L, respectively, total bilirubin of 9.1 mg/dL, normal hepatic synthetic function,
negative hepatitis delta serology, negative total HAV antibody, and negative HAV IgM.
Liver biopsy demonstrated an acute viral hepatitis superimposed on chronic disease, grade 2,
stage |1 by Batts—Ludwig scoring system.12 Quantitative serum HCV RNA was detectable,
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and HCV antibody was now positive; HCV antibody had been negative 4 years previously
in the setting of a CD4 count of >400 cells/mm3. This patient’s only reported risk factor for
HIV and HCV was sex with men.

Three months after HCV diagnosis, he was treated with pegylated interferon and ribavirin.
Serum HCV RNA at 12 weeks of therapy had decreased by >2 log to 84,000 1U/mL,
indicating EVR, but rebounded to 7 million IU/mL at 24 weeks of therapy and was 3.5
million IU/mL at the completion of 48 weeks of therapy, indicating failure to attain ETR.

A 38-year-old white man had had HIV infection for 1 year and was currently on a stable
ART regimen. On routine laboratory testing, he was noted to have elevated AST and ALT of
1105 and 1194 1U/L, respectively, and a total bilirubin of 4.4 mg/dL. He was asymptomatic
and had benign findings on abdominal examination. ART was discontinued owing to
concern for hepatotoxicity. Evaluation revealed positive HCV antibodies, with a negative
HCV antibody test 3 months previously, and serum HCV RNA of 1.0 million IU/mL (HCV
genotype 1a). He had been treated for rectal gonorrhea 1 month previously, and his only
reported risk factor for HIV and HCV infection was sex with men. He was offered therapy
for his acute hepatitis but declined. Three months after HCV diagnosis, transaminase
elevation and mild hyperbilirubinemia persisted, and serum HCV RNA remained elevated at
1.1 million IU/mL.

A 45-year-old African American man had had HIV infection for 5 years, with intermittent
ART use. On routine laboratory monitoring, he was noted to have AST of 276 IU/L and
ALT of 256 IU/L, with a history of normal transaminases 4 months previously. HCV
antibody and HAV total antibody were both negative. Elevated transaminases persisted for
several months, at which time HCV RNA was evaluated and found to be >700,000 1U/mL.
Two years previously, HCV qualitative RNA had been negative, and 5 years previously,
HBsAb was positive. The patient was asymptomatic, and his only reported risk behavior was
unprotected sex with multiple female partners. He was offered therapy for HCV but
declined. Six months after HCV diagnosis, HCV RNA remained detectable at >700,000
IU/mL, with a persistently negative HCV antibody, in the setting of a CD4 count of 44
cells/mms,

A 33-year-old Hispanic man had had HIV infection for 6 years with intermittent ART use.
Three weeks after starting ART with nevirapine, ritonavir-boosted lopinavir, and didanosine,
he developed fatigue, diarrhea, and muscle pain and was found to have an ALT of 363 IU/L
and an AST of 510 IU/L. HCV antibody was negative and the symptoms were initially
attributed to ART, which was discontinued. The patient was admitted to the hospital for
evaluation several days later when frank jaundice developed. He had a previously
documented positive HAV total antibody and HBsAb. Over the next week, total bilirubin
rose to a peak of 9.9 mg/dL; ALT and AST peaked at 4722 1U/L and 5429 IU/L,
respectively; and acute HCV infection was diagnosed when HCV RNAwas found to be
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162,000 IU/mL (genotype 1). He reported injecting speed with shared needles 2 weeks prior
to presentation and denied sex with men. Given the patient’s ongoing IDU, unstable living
situation, and poor adherence with ART, he was considered a poor candidate for HCV
therapy and not offered treatment at that time. His symptoms resolved over the next month
and transaminases returned to normal. Chronic HCV infection developed, with
seroconversion to HCV antibody positivity, and persistence of detectable HCV RNA at
300,000 1U/mL 20 months after initial presentation.

DISCUSSION

Acute HCV infection has been increasingly reported in HIV-infected individuals, including
in men who have sex with men (MSM). Our cases illustrate the varying clinical
presentations of acute HCV in HIV-infected patients. Two patients were asymptomatic and
infection was diagnosed with serum transaminase elevations discovered on routine
laboratory testing. The 7 symptomatic patients experienced influenza-like illness, nausea,
and abdominal pain, and 5 of these patients developed jaundice. Two patients required
hospitalization for severe symptoms and hepatic dysfunction. Of note, the majority of our
patients had well-controlled HIV disease at the time of their diagnosis with HCV. Eight of 9
cases had CD4 values of >250 cells/mm?3 and were on ART therapy. Six patients had HIV
viral loads of <5000 copies/mL.

The importance of men having sex with men as a risk factor for HCV acquisition has been
controversial. Although several studies have demonstrated men having sex with men as a
risk factor for HCV,13-15 not all studies identify this association.18 There is also evidence
that sexual transmission of HCV may be facilitated by HIV infection,%16:17 as well as by
concomitant sexually transmitted infections.14:18:19 Qur cases suggest that MSM sexual
activity as well as sexually transmitted infections may play an important role in HCV
transmission in HIV-infected patients. Six patients reported sex with other men as their only
risk factor for HCV infection. Two patients reported unprotected sex with female partners.
Three patients had had sexually transmitted infections diagnosed within the 7 months
preceding acute HCV diagnosis. None of the patients had a recent history of surgery or
blood transfusion. Given the retrospective nature of our chart review, we could not assess
specific sexual behaviors or the use of barrier protection, nor could we exclude occult IDU
as a potential source of HCV infection in the 8 patients who denied IDU.

Our findings are similar to several recent European case reports describing acute HCV
infection in HIV-infected MSM, particularly in association with concurrent sexually
transmitted diseases. A British sexually transmitted diseases clinic series reported on 27
patients who presented with acute HCV infection, 25 of whom were HIV-infected MSM.20
In 21 patients (77%), the only identified exposure risk for HCV acquisition was unprotected
sexual intercourse, and 9 (33%) had recent or concurrent syphilis. Only 3 (11%) presented
with symptomatic acute HCV infection. In a similar report from France, 5 HIV-infected
MSM with no risk factors for HCV other than sexual behavior were diagnosed with
asymptomatic acute HCV infection in the setting of primary or secondary syphilis.2! Chaix
et al22 reported on 12 HIV-infected men who developed acute HCV infection between the
years 2001-2004, with MSM as their only risk factor for HCV acquisition. Phylogenetic
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analysis demonstrated that 10 patients had infection with genotype 4d HCV, which clustered
separately from other local sequences of 4d virus, suggesting a common source of infection,
which in these cases appeared to be sexually transmitted. Finally, a recent report from the
Netherlands describes 6 HIV-infected MSM men with no parenteral risk factors for hepatitis
who contracted acute HCV in the setting of lymphogranuloma venereum infection.23 Even
in the absence of traditional risk factors such as IDU, surgery, and blood transfusions, HIV-
infected MSM should be considered at risk for HCV acquisition, especially in conjunction
with sexually transmitted infections that may facilitate HCV transmission.

After acute HCV infection, HCV antibody may remain negative for up to 6 months and
occasionally for longer periods.24:25 Consistent with this finding, 3 of our patients were
HCV antibody negative at the time of diagnosis with positive serum HCV RNA. One subject
never demonstrated HCV antibody seroconversion but had ongoing HCV viremia at 6
months of follow-up. His low CD4 count may have played a role in his failure to convert to
HCV seropositivity, as has been reported in chronic HCV-HIV coinfection.26:27 In HCV
antibody-negative patients in whom acute HCV is clinically suspected, serum HCV RNA
should be evaluated. Prompt diagnosis of HCV infection is important not only to allow for
early treatment but also to establish that ART is not the cause of the hepatitis. As was seen
in 3 of our patients, abnormal serum transaminase values may prompt discontinuation of
ART due to concern for hepatotoxicity. Rapid and appropriate diagnosis of HCV with serum
HCV RNA may minimize the need for or duration of these ART treatment interruptions.

In HIV-uninfected patients, standard-formulation interferon therapy without ribavirin for up
to 24 weeks for acute HCV infection is successful, with studies demonstrating SVR rates of
70%-98%.10.28-31 However, owing to a lack of prospective, randomized controlled trials,
the type of interferon, the need for ribavirin, and the duration of therapy required for acute
HCV treatment remain unclear. In comparison with acute HCV therapy, chronic HCV
infection treated with 48 weeks of pegylated interferon and ribavirin has yielded an overall
SVR of about 55% in HIV-uninfected patients,32-33 compared with SVRs of 27%-40% in
HIV-infected patients.”:8 Ninety percent to 95% of HIV and HCV—coinfected patients
develop chronic HCV infection without therapy.3435

Data are limited on treatment of acute HCV infection in HIV-infected individuals. A recent
series from Germany describes 11 HIV-infected patients with acute HCV infection who
were treated with interferon for 11-48 weeks; 5 patients also received ribavirin.38 Two
patients received standard interferon and 9 received pegylated interferon. Ten of 11 patients
had an SVR, the majority of whom had the less favorable HCV genotypes 1 or 4. Of note,
10 of these patients with acute HCV infection were believed to have contracted their HCV
infection sexually. An additional 2004 case report describes a 17-year-old man with acute
HIV-HCV coinfection, who initiated 24 weeks of therapy with pegylated interferon and
ribavirin 2 months after diagnosis with HCV. Transaminases returned to normal and SVR
was demonstrated 24 weeks after completion of therapy.3’

In comparison, in our series, 8 of 9 patients were offered HCV therapy, and 4 underwent
treatment with pegylated interferon and ribavirin for a minimum of 24 weeks, each within 3
months of HCV diagnosis. All 4 exhibited an EVR. Of these, 1 patient with chronic hepatitis
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B infection had a virologic relapse at 24 weeks of therapy, 2 patients achieved SVR, and 1
had an ETR and is awaiting SVR data. Quantitative HCV RNA was used to evaluate
response to therapy in most cases, which may have precluded detection of HCV viremia
below the limit of assay detection. All 4 of the treated patients had clinically significant
hematologic toxicity, requiring growth factors or dose reduction of interferon and ribavirin.
However, no patients experienced new opportunistic infections while on therapy, despite
transiently depressed leukocyte counts from interferon therapy. Given the retrospective,
observational nature of this study and the small number of patients included, we cannot draw
conclusions about efficacy of pegylated interferon and ribavirin therapy for acute HCV in
coinfected patients. However, as HIV-infected patients have a poor response to treatment of
chronic HCV infection and a low rate of spontaneous clearance, acute HCV therapy in HIV-
infected patients should be further evaluated as a promising opportunity for enhanced
clearance of HCV viremia.

In summary, cases of acute HCV in HIV-infected patients appear to be increasingly
reported, especially among MSM and in association with other sexually transmitted
infections. Presentation may vary from asymptomatic with elevated ALT values to severe
symptomatic hepatitis requiring hospitalization. Acute HCV infection may occur in patients
with well-controlled HIV viremia and relatively high CD4 counts. Even in the absence of
traditional risk factors for HCV infection such as IDU or blood transfusion, HIV-infected
MSM with unexplained elevated transaminase values should be evaluated for acute HCV
infection. When serum HCV antibody is negative, serum HCV RNA is a useful diagnostic
tool that may aid in prompt diagnosis of acute HCV infection, allowing for early HCV
treatment and potentially reducing ART interruption. Therapy for acute HCV is feasible in
HIV-infected patients but may be associated with significant side effects including
neutropenia, anemia, and depression. Further investigation is warranted to evaluate the
efficacy of acute HCV therapy in HIV-infected individuals and to elucidate the optimal
components and duration of therapy.

Acknowledgments

Supported by the Center for AIDS Prevention Studies (CAPS) T32 MH-19105-16 (A. L.) and the National
Institutes of Health P30 DK26743 (M. P.) and K24-A151982 (D. H.).

REFERENCES

1. Alter MJ, Margolis HS, Krawczynski K, et al. The natural history of community-acquired hepatitis
C in the United States. The Sentinel Counties Chronic Non-A, Non-B Hepatitis Study Team. N Engl
J Med. 1992; 327:1899-1905. [PubMed: 1280771]

2. Sherman KE, Rouster SD, Chung RT, et al. Hepatitis C virus prevalence among patients infected
with Human Immunodeficiency Virus: a cross-sectional analysis of the US Adult AIDS Clinical
Trials Group. Clin Infect Dis. 2002; 34:831-837. [PubMed: 11833007]

3. Matthews-Greer JM, Caldito GC, Adley SD, et al. Comparison of hepatitis C viral loads in patients
with or without human immunodeficiency virus. Clin Diagn Lab Immunol. 2001; 8:690-694.
[PubMed: 11427412]

4. Benhamou Y, Bochet M, Di Martino V, et al. Liver fibrosis progression in human
immunodeficiency virus and hepatitis C virus coinfected patients. The Multivirc Group.
Hepatology. 1999; 30:1054-1058. [PubMed: 10498659]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 June 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Luetkemeyer et al.

Page 9

. Graham CS, Baden LR, Yu E, et al. Influence of human immunodeficiency virus infection on the

course of hepatitis C virus infection: a metaanalysis. Clin Infect Dis. 2001; 33:562-569. [PubMed:
11462196]

. Eyster ME, Diamondstone LS, Lien JM, et al. Natural history of hepatitis C virus infection in

multitransfused hemophiliacs: effect of coinfection with human immunodeficiency virus. The
Multicenter Hemophilia Cohort Study. J Acquir Immune Defic Syndr. 1993; 6:602-610. [PubMed:
8098752]

. Chung RT, 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 J Med. 2004;
351:451-459. [PubMed: 15282352]

. Torriani FJ, Rodriguez-Torres M, Rockstroh JK, et al. Peginterferon alfa-2a plus ribavirin for

chronic hepatitis C virus infection in HIV-infected patients. N Engl J Med. 2004; 351:438-450.
[PubMed: 15282351]

. 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 controlled trial. JAMA.
2004; 292:2839-2848. [PubMed: 15598915]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Jaeckel E, Cornberg M, Wedemeyer H, et al. Treatment of acute hepatitis C with interferon
alfa-2b. N Engl J Med. 2001; 345:1452-1457. [PubMed: 11794193]

Licata A, Di Bona D, Schepis F, et al. When and how to treat acute hepatitis C? J Hepatol. 2003;
39:1056-1062. [PubMed: 14642626]

Batts KP, Ludwig J. Chronic hepatitis: an update on terminology and reporting. Am J Surg Pathol.
1995; 19:1409-1417. [PubMed: 7503362]

Osmond DH, Charlebois E, Sheppard HW, et al. Comparison of risk factors for hepatitis C and
hepatitis B virus infection in homosexual men. J Infect Dis. 1993; 167:66-71. [PubMed: 8418184]

Marx MA, Murugavel KG, Tarwater PM, et al. Association of hepatitis C virus infection with
sexual exposure in southern India. Clin Infect Dis. 2003; 37:514-520. [PubMed: 12905135]

Thomas DL, Zenilman JM, Alter HJ, et al. Sexual transmission of hepatitis C virus among patients
attending sexually transmitted diseases clinics in Baltimore: an analysis of 309 sex partnerships. J
Infect Dis. 1995; 171:768-775. [PubMed: 7535827]

Bodsworth NJ, Cunningham P, Kaldor J, et al. Hepatitis C virus infection in a large cohort of
homosexually active men: independent associations with HIV-1 infection and injecting drug use
but not sexual behaviour. Genitourin Med. 1996; 72:118-122. [PubMed: 8698359]

Filippini P, Coppola N, Scolastico C, et al. Does HIV infection favor the sexual transmission of
hepatitis C? Sex Transm Dis. 2001; 28:725-729. [PubMed: 11725228]

Tedder RS, Gilson RJ, Briggs M, et al. Hepatitis C virus: evidence for sexual transmission. BMJ.
1991; 302:1299-1302. [PubMed: 1647826]

Corona R, Prignano G, Mele A, et al. Heterosexual and homosexual transmission of hepatitis C
virus: relation with hepatitis B virus and human immunodeficiency virus type 1. Epidemiol Infect.
1991; 107:667-672. [PubMed: 1661241]

Browne R, Asboe D, Gilleece Y, et al. Increased numbers of acute hepatitis C infections in HIV
positive homosexual men: is sexual transmission feeding the increase? Sex Transm Infect. 2004;
80:326-327. [PubMed: 15295139]

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. [PubMed: 15236621]

Chaix, ML.; Serpaggi, J.; Batisse, D., et al. Homosexually transmitted HCV acute infection related
to a clustered genotype 4 HCV in HIV-1-infected men and inefficacy of early antiviral therapy.
Abstract 122. Paper presented at: 12th Conference on Retroviruses and Opportunistic Infections
(CROI); February 22-25, 2005; Boston, MA.

Gotz HM, van Doornum G, Niesters HG, et al. A cluster of acute hepatitis C virus infection among
men who have sex with men: results from contact tracing and public health implications. AIDS.
2005; 19:969-974. [PubMed: 15905679]

Farci P, Alter HJ, Wong D, et al. A long-term study of hepatitis C virus replication in non-A, non-
B hepatitis. N Engl J Med. 1991; 325:98-104. [PubMed: 1646962]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 June 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Luetkemeyer et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 10

Hoofnagle JH. Course and outcome of hepatitis C. Hepatology. 2002; 36:521-S29. [PubMed:
12407573]

Bonacini M, Lin HJ, Hollinger FB. Effect of coexisting HIV-1 infection on the diagnosis and
evaluation of hepatitis C virus. J Acquir Immune Defic Syndr. 2001; 26:340-344. [PubMed:
11317075]

Hall CS, Charlebois ED, Hahn JA, et al. Hepatitis C virus infection in San Francisco’s HIV-
infected urban poor. J Gen Intern Med. 2004; 19:357-365. [PubMed: 15061745]

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. [PubMed: 12851873]
Kryczka W, Zarebska-Michaluk D. Treatment of acute hepatitis C. Med Sci Monit. 2003; 9:22-24.
[PubMed: 15156606]

Nomura H, Sou S, Tanimoto H, et al. Short-term interferon-alfa therapy for acute hepatitis C: a
randomized controlled trial. Hepatology. 2004; 39:1213-1219. [PubMed: 15122749]

Poynard T, Regimbeau C, Myers RP, et al. Interferon for acute hepatitis C. Cochrane Database
Syst Rev. 2002; (1) CD000369.

Fried MW, Shiffman ML, Reddy KR, et al. Peginterferon alfa-2a plus ribavirin for chronic
hepatitis C virus infection. N Engl J Med. 2002; 347:975-982. [PubMed: 12324553]

Manns MP, McHutchison JG, Gordon SC, et al. Peginterferon alfa-2b plus ribavirin compared with
interferon alfa-2b plus ribavirin for initial treatment of chronic hepatitis C: a randomised trial.
Lancet. 2001; 358:958-965. [PubMed: 11583749]

Mehta SH, Cox A, Hoover DR, et al. Protection against persistence of hepatitis C. Lancet. 2002;
359:1478-1483. [PubMed: 11988247]

Thomas DL, Astemborski J, Rai RM, et al. The natural history of hepatitis C virus infection: host,
viral, and environmental factors. JAMA. 2000; 284:450-456. [PubMed: 10904508]

Vogel M, Bieniek B, Jessen H, et al. Treatment of acute hepatitis C infection in HIV-infected
patients: a retrospective analysis of eleven cases. J Viral Hepat. 2005; 12:207-211. [PubMed:
15720537]

Ristig MB, Tebas P, Gandy |, et al. Cure of acute hepatitis C in HIV co-infection? J Clin
Gastroenterol. 2004; 38:303. [PubMed: 15128087]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 June 10.



Page 11

Luetkemeyer et al.

"UBW YIIM X3S ABY OYM UBW ‘NSIA PUB BUIPNAOPIZ ‘AQZ
‘1IA0JOUB) ‘4L ‘9suodsal 9160[0IA PBUIRISNS “YAS ‘ULIABGL ‘AGY “IAIULIBU ‘AdN ‘auldesinsu ‘dAN ‘uolagasul parejABad ‘N4 93d IAuido] paisoog-JIAIUOIL ‘1/dOT AIAIUIPUI PaISO0g-JIABUOI ‘I/AQI
‘eay110uob ‘D9 ‘iineuaIdwesoy PaISo0g-IIAILOLL ‘1/SOH ‘8suodsas Juswiesal) JO pus Yy 13 ‘ZUslIne)e ‘A3 ‘auisoueplp ‘|dd ‘BUIPNARIS ‘| ‘JIAeuRZelR ‘Z |V ‘lIABIRAR ‘OgY ‘BUIpNAIWR| S31edIpul D 1€

*8]qe|1eAR 10U UoHeZIeNdSoy Woly | Y v_mon;

'NAl payodal ‘uoisnyuesy poojq 4o Aloisty ‘Jeak auo uyum Aisbing
*

ADH2II0IYD  palayolou Adelayl  zzlv — eIBleAN ‘eayielq ‘@olpuner €€ 6
AODH d1uoIyd Adesey pauljoag  vee — onewoldwAsy Gy 8
ADH d1uoiyd Adesayy pautjosa 61T sisoubelp ADH 01 Jold Lpuow T 39 €109y onewoydwAsy e L
/\DH d1uoiyd A9d +NdI 93d 8¢T¢ — ured ONY ‘ssauj|l I-N|4 ‘ddlpuner GG 9
UAS  AGY+N4193d 1982 sisouBe1p ADH 03 Jolid sypuow / BIpAWeIYD [eiyiIN ayoepesH ‘sseulll II-NIY 09 5
413 AGd + NdI93d  9¢v sisouBeip AOH 01 Jolid $3am 9 [edylain ured ONY ‘@3Ipuner  Ge 14
UAS Add + N4l 93d  000€< — BasSNeN ‘adlpuner  9g e
BIWBIIA ADH JO 82uURJe3|D SnosueluodS Adesayr pauljoe@  T9E — eifjeiyuy ‘eayielq 9z b4
BIWAIIA ADH JO duBIe3|d snoauejuods Adelayy pauljoa@ €T — ured ONY ‘edlpuner  /y T
awodIN0 Adesbyl ADH  (I/n1)aneA SUOI19JU | peNIIWSUR ) | uolreluesa id oy 8By iuslred
xead 11V Alrenxes
annebaN 000°0€ (4% 1/dOT'dAN ‘lad  NAdl sAmy N €€ 6
anlebaN 000'00T< L JAal‘4al ‘iaa ON N Sy 8
SAlISOd 05> €8¢ Z1v'4aL'01¢g ON A 8¢ L
SAIISOd 0S> 0S¥ 1/S04 ‘0av ‘01€ ON A SS 9
3A1ISOd 05> 6¢€ AdN ‘AQZ 'O1E ndi ioud N 0S g
SAlISOd 000S 51514 dAN ‘1¥Q '01€ ON A 13 14
SAIISOd 0S> 0s€ Ad3'4al'0le ON A 99 €
anlebaN 955'6€ GG€ SUON ON A 9¢ 4
SAlISOd 05> ¢6¢ AdN ‘Ly@ ‘OLE ON A Ly T
Apognuy AOH  (Twse1dod) YNY  (EWwsIRo) ¥ad AYY [ERUBRD  Ngy sBy  juelred
AIHewse|d

ainsodx3 ADH
s|souleld AOH Joawi L 1y

uonaagu| D siedsH 91N2y YUAA USIA Pa1oajul-AlH 6 JO eleq auljaseqg pue salydeibowaq
T37avl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 June 10.



Page 12

“asuodsal 2160]01IA paureIsns ‘YAS pue ‘ULIIABGL ‘AGY ‘uotapisiul palejAbad ‘N4| 93 ‘esuodsal Juawieal) pua ‘413 ‘asuodsal o160j0IA AlJea ‘“YAT ‘unsodoiyifle sejedalpul od3

"3]qe[1eAR 194 10U 1P YAS
x

Luetkemeyer et al.

Y13 ON "¥A3 od3 — uoissaidaq ‘elwauy M 8y AKep/Buw 000T AGY+ M/Bow 08T eZ-P N4I 93d 9
UAS ‘AT 450-9 ‘od3 myBow GET 03 pasealosp NI uoissaidaq ‘elusdoine ‘elwauy SHIM 172 AKep/Buw 000T AGy+ Xm/Bow 08T eZ-P N4I 93d S
L8413 WA 450-9 ‘od3 w/Bow GET 0} Paseasdsp NI uolssaidaq ‘elusdonaN ‘elusuy SHM 8l AKep/Buw 000T A+ >m/Bow 08T eZ-P N4I 93d 14
NS ‘AT — myBow GET 03 pasealosp NI uoissaidaq ‘elusdonsn “elwauy SHM 8l Aep/Buw 000T AGy+ XM/Bow 08T eZ-P N4I 93d €
awWodINO  SJ010eH Ymmolo uo1Npay asoq Adesoyl ADH Adelsay] jo yibue juBWIeRl] ADH  JBITed
jossn Josuolreoidwo)
M 2T SHIM 2T uorjiw 0°9 T bno8 9
M / M L 29L z b1.8 S
SHM ¥ SHIMTT 000°0¥T at Byt 14
M Z M Z uoljiw 0°z el b8 €
AdesyL ADH o AdeslyL ADH Jjo (w/n1) YNI ADH  8dAloweD AOH  wbBeM  1uelred

Hels oyssoubelq ADH  HeIS 03 L1V fewlouqy siiH

Adeiayl ADH Buialeday s193lgns 1oy awo2nO pue uoleing ‘uawibay Juawieal ]

¢3714avl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 June 10.



