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Nearly 20 years after the identification of

the hepatitis C virus (HCV), there is still

debate about the extent of sexual trans-

mission of HCV. Because the pool of in-

fected persons is very large (the World

Health Organization estimates that 170

million people worldwide are infected

with HCV) and sexual intercourse is com-

mon, even a low rate of sexual transmis-

sion can account for a large number of

new cases. This explains why the Centers

for Disease Control and Prevention (CDC)

does not recommend condom use for long-

term serodiscordant heterosexual couples

to prevent HCV transmission [1] while

attributing 15% of new HCV infections to

sexual transmission [2].

The literature about HCV is rife with

conflicting data about sexual transmission,

to a large degree because of the difficulties

in studying this phenomenon. The most

important challenge in studying sexual

transmission of HCV lies in the fact that

the most common route of HCV trans-

mission—injection drug use—can only be

measured by self-report. Injection drug

use, because of its illicit nature, is likely to

be denied, whereas sexual activity, al-

though perhaps uncomfortable to discuss,

may be more likely to be reported. There-

fore, especially in studies of the general

population, it is impossible to rule out the

possibility that statistically significant as-

sociations of HCV infection with variables

that suggest sexual transmission, even in

multivariate models that adjust for inject-

ing, do not represent unreported injecting

[3–7]. It is possible that many of the 15%

of new HCV infections ascribed to sexual

transmission by the CDC result from un-

acknowledged injecting. The study de-

scribed in this issue of the Journal by Mc-

Mahon et al. [8] is unique in that the study

entry criteria included illicit drug use in

addition to participation in an active sex-

ual relationship. These entry criteria are a

significant strength, because persons re-

porting illicit drug use at study entry may

be less likely to underreport injection drug

use; therefore, spurious associations of

sexual behavior with HCV will be less

likely than in studies of broader popula-

tion groups.

Previous studies have provided evi-

dence that sexual transmission of HCV

within low-risk heterosexual partnerships

occurs at most with very low frequency

[9]. For example, in studies that con-

ducted genotyping to rule out pairs with

discordant viral subtypes, the prevalence

of HCV concordance between persons

with chronic liver disease and their long-

term noninjecting heterosexual partners

was 2%–3% in the United States and Eu-

rope [10–12]. A prevalence of 3% con-

cordance in relationships with an average

duration of 10–15 years of exposure trans-

lates to a yearly risk of transmission of

0.2%–0.3%. Several prospective partner

studies that used RNA sequencing to cor-

roborate transmission reported incidence

rates consistent with this estimate. The in-

cidence rates in studies of monogamous

heterosexual partners of persons chroni-

cally infected with HCV was 0 in 4 studies

[12–15] and 0.23% and 0.8%/year in 2

other studies [16, 17]. Although we cannot

conclude that the new infections that oc-

curred in the latter 2 studies were actually

due to sexual transmission rather than to

unreported injecting or other common

exposures [18], these studies provide an

upper boundary for the incidence rate of

transmission in monogamous HCV-sero-

discordant sexual partnerships.

The studies described above demon-

strate a very low risk of sexual transmis-

sion of HCV in long-term heterosexual

monogamous couples. However, these

studies were conducted in predominantly

low-risk populations, with reports of lit-

tle (8/171 couples) [14] or no anal inter-

course [12, 15] and no sexually transmit-

ted infections (STI) or lesions [12, 15],

except for HIV infection in 12 of 30 par-

ticipants in 1 study [13]. Sexual trans-

mission of HCV may occur more readily

in the presence of biological cofactors,

such as high-risk sexual contact or STIs

that traumatize the anal or genital mucosa
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or behaviors that lead to blood-blood con-

tact. Many studies of persons at risk for

STIs and/or high-risk sex—such as those

presenting for STI treatment [6, 19], men

who have sex with men (MSM) [20, 21],

and female sex workers [22, 23]—have re-

ported independent associations of HCV

with STIs and numbers of sex partners,

although such associations have not been

seen in all studies [24–29]. HIV status has

also been frequently reported as an in-

dependent risk factor for HCV transmis-

sion after adjustment for STIs and sexual

behavior [19, 30–32]. In addition, recent

case studies have suggested an increased

risk of sexually transmitted HCV among

HIV-positive MSM in association with

sexual behaviors (such as unprotected anal

sex, fisting, and the use of sex toys), STIs,

and noninjection drug use [33–38]. Risk-

factor analyses have supported these re-

ports [39, 40]. Several studies have also

cited trends in the incidence of sexually

acquired HCV infection in HIV-positive

persons [41] and in HIV-positive MSM

over time [42]. However, the absolute risk

of infection appears to be low; the inci-

dence of HCV in HIV-positive noninject-

ing MSM who reported unprotected sex

in the Swiss HIV Cohort Study from 1998

to 2004 was 0.7%/year, compared with

0.2%/year in those denying unprotected sex

[40], and the incidence rate in the French

Prédiction du Risque Musculaire en Ob-

servationnel study of HIV-positive persons

was 0.8%/year from 2003 to 2005 [41].

Although there is increasing evidence

that some behaviors and infections in-

crease susceptibility to HCV infection, fac-

tors that increase the transmissibility of

HCV have not been well examined. For

one, a high HCV load may increase the

risk of sexual HCV transmission. The

HCV load is higher in blood [43, 44] and

semen of HIV-positive persons [45] than

in those of HIV-negative persons. An in-

creased HCV load is associated with an

increased risk of vertical transmission of

HCV in association with HIV coinfection

[46–48] and occupational transmission of

HCV to health care workers [49]. How-

ever, there were no new infections ob-

served in the partners of HIV/HCV-co-

infected index participants in 2 studies

described above [13, 14], and there was

little association of HCV load with HCV

transmission in another prospective part-

ners study in which the majority of in-

dexes were HIV/HCV coinfected [43].

HIV is very infectious during acute infec-

tion [50], and the acute period of HCV

infection is associated with high viral rep-

lication in the absence of antibody [51–

53] and may similarly be highly infectious.

The study by McMahon et al. [8] in this

issue examined several risk factors for

HCV infection in long-term heterosexual

drug-using couples. They examined risk

behaviors and biological and psychosocial

cofactors for infection on the individual,

partner, and couple level. This approach

allowed for the simultaneous examination

of cofactors of susceptibility and infectivity

and should serve as a model for the further

study of HCV transmission.

The study by McMahon et al. empha-

sizes that active injection drug use is the

single most important factor for HCV

transmission, even in a population with

high sexual risk. The association of HCV

with recent injecting within the couples is

consistent with previous findings that in-

jecting risk commonly occurs within the

context of intimate relationships [54, 55].

After adjustment for actor- and couple-

level injection drug use, there was no ad-

ditional risk of HCV due to sexual be-

haviors or infections. It is not surprising

that these variables were not associated

with HCV, because injection drug use is

a highly efficient means of transmitting

HCV, and, as we noted above, sexual

transmission of HCV is uncommon, even

in high-risk groups. Therefore, studies of

HCV that include injection drug users

(IDUs), while minimizing bias due to

underreporting of injecting by including

IDUs in the study, have low statistical

power to detect other independent asso-

ciations with HCV. After stratification by

injecting, there are very few non-IDUs that

are infected with HCV and very few IDUs

who are not infected with HCV. Studies

in high-risk but noninjecting populations

are needed to quantify increases in risk due

to various biological factors and to high-

risk sexual practices. However, given the

low level of absolute risk for sexually trans-

mitted HCV, the required sample sizes will

be quite large [10]. Regardless of the re-

sults of such studies, those at high risk for

sexual acquisition or transmission of HCV

are advised to use condoms to avoid the

acquisition and/or transmission of other

infections.

The best way to reduce the sexual trans-

mission of HCV in the long term is to

reduce the pool of infectious persons. Ag-

gressive pursuit of interventions to prevent

HCV transmission in IDUs, including the

reduction of injecting in general, will be

the most effective way to combat the HCV

epidemic. Current estimates of HCV inci-

dence in young IDUs in the United States

are 9%–35%/year [55–58]. Although there

is some optimism that a therapeutic vac-

cine can be developed [59], such a vaccine

is unlikely to be completely efficacious;

therefore, other strategies, which them-

selves may only be moderately efficacious,

must also be developed for use in com-

bination with vaccine. Such strategies may

include biomedical approaches, such as

targeted HCV treatment to reduce the

level of infectivity among those at highest

risk of transmitting HCV. Behavioral in-

terventions for IDUs to reduce the risk of

acquiring and transmitting HCV also need

to be developed. Such interventions will

need to address the injecting risk that oc-

curs within the context of close injecting

partnerships [60].

References

1. Recommendations for prevention and control
of hepatitis C virus (HCV) infection and
HCV-related chronic disease. Centers for Dis-
ease Control and Prevention. MMWR Re-
comm Rep 1998; 47(RR-19):1–39.

2. National hepatitis C prevention strategy:
hepatitis C prevention in the United States.
Centers for Disease Control and Preven-
tion. Available at: http://www.cdc.gov/
ncidod/diseases/hepatitis/c/plan/index.htm.
Accessed 15 January 2007.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/195/11/1556/943264 by guest on 23 April 2024



1558 • JID 2007:195 (1 June) • EDITORIAL COMMENTARY

3. Alter MJ, Kruszon-Moran D, Nainan OV, et
al. The prevalence of hepatitis C virus infec-
tion in the United States, 1988 through 1994.
N Engl J Med 1999; 341:556–62.

4. Armstrong GL, Wasley A, Simard EP, Mc-
Quillan GM, Kuhnert WL, Alter MJ. The
prevalence of hepatitis C virus infection in the
United States, 1999 through 2002. Ann Intern
Med 2006; 144:705–14.

5. Conry-Cantilena C, VanRaden M, Gibble J, et
al. Routes of infection, viremia, and liver dis-
ease in blood donors found to have hepatitis
C virus infection. N Engl J Med 1996; 334:
1691–6.

6. Thomas DL, Cannon RO, Shapiro CN, Hook
EW III, Alter MJ, Quinn TC. Hepatitis C, hep-
atitis B, and human immunodeficiency virus
infections among non-intravenous drug-using
patients attending clinics for sexually trans-
mitted diseases. J Infect Dis 1994; 169:990–5.

7. Osmond D, Charlebois E, Sheppard H, et al.
Comparison of risk factors for hepatitis C and
hepatitis B virus infection in homosexual men.
J Infect Dis 1993; 167:66–71.

8. McMahon JM, Pouget RP, Tortu S. Individual
and couple-level risk factors for hepatitis C
infection among heterosexual drug users: a
multilevel dyadic analysis. J Infect Dis 2007;
195:1572–81 (in this issue).

9. Terrault NA. Sex and hepatitis C. Am J Gas-
troenterol 2005; 100:825–6.

10. Terrault NA. Sexual activity as a risk factor for
hepatitis C. Hepatology 2002; 36(5 Suppl 1):
S99–105.

11. Neumayr G, Propst A, Schwaighofer H, Jud-
maier G, Vogel W. Lack of evidence for the
heterosexual transmission of hepatitis C. QJM
1999; 92:505–8.

12. Tahan V, Karaca C, Yildirim B, et al. Sexual
transmission of HCV between spouses. Am J
Gastroenterol 2005; 100:821–4.

13. Wyld R, Robertson JR, Brettle RP, Mellor J,
Prescott L, Simmonds P. Absence of hepatitis
C virus transmission but frequent transmis-
sion of HIV-1 from sexual contact with dou-
bly-infected individuals. J Infect 1997; 35:
163–6.

14. Marincovich B, Castilla J, del Romero J, et al.
Absence of hepatitis C virus transmission in
a prospective cohort of heterosexual serodis-
cordant couples. Sex Transm Infect 2003; 79:
160–2.

15. Vandelli C, Renzo F, Romano L, et al. Lack of
evidence of sexual transmission of hepatitis C
among monogamous couples: results of a 10-
year prospective follow-up study. Am J Gas-
troenterol 2004; 99:855–9.

16. Kao JH, Hwang YT, Chen PJ, et al. Trans-
mission of hepatitis C virus between spouses:
the important role of exposure duration. Am
J Gastroenterol 1996; 91:2087–90.

17. Piazza M, Sagliocca L, Tosone G, et al. Sexual
transmission of the hepatitis C virus and ef-
ficacy of prophylaxis with intramuscular im-
mune serum globulin. Arch Intern Med 1997;
157:1537–44.

18. Stroffolini T, Lorenzoni U, Menniti-Ippolito
F, Infantolino D, Chiaramonte M. Hepatitis C
virus infection in spouses: sexual transmission
or common exposure to the same risk factors?
Am J Gastroenterol 2001; 96:3138–41.

19. 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; 17:
768–75.

20. 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.

21. Ndimbie OK, Kingsley LA, Nedjar S, Rinaldo
CR. Hepatitis C virus infection in a male ho-
mosexual cohort: risk factor analysis. Geni-
tourin Med 1996; 72:213–6.

22. Mesquita PE, Granato CF, Castelo A. Risk fac-
tors associated with hepatitis C virus (HCV)
infection among prostitutes and their clients
in the city of Santos, Sao Paulo State, Brazil.
J Med Virol 1997; 51:338–43.

23. Gutierrez P, Orduna A, Bratos MA, et al. Prev-
alence of anti-hepatitis C virus antibodies in
positive FTA-ABS non-drug abusing female
prostitutes in Spain. Sex Transm Dis 1992; 19:
39–40.

24. Weinstock HS, Bolan G, Reingold AL, Polish
LB. Hepatitis C virus infection among patients
attending a clinic for sexually transmitted dis-
eases. JAMA 1993; 269:392–4.

25. Buchbinder S, Katz M, Hessol N, Liu J,
O’Malley P, Alter M. Hepatitis C virus infec-
tion in sexually active homosexual men. J In-
fect 1994; 29:263–9.

26. Laurent C, Henzel D, Mulanga-Kabeya C,
Maertens G, Larouze B, Delaporte E. Sero-
epidemiological survey of hepatitis C virus
among commercial sex workers and pregnant
women in Kinshasa, Democratic Republic of
Congo. Int J Epidemiol 2001; 30:872–7.

27. D’Souza G, Arafat R, Hwang L, Cunningham
C, Shah S, Reynolds K. Cross-sectional survey
of the extent and indicators of hepatitis C virus
infection in Houston Department of Health
and Human Services’ sexually transmitted dis-
ease clinics. J Viral Hepat 2003; 10:134–40.

28. Alary M, Joly JR, Vincelette J, Lavoie R, Tur-
mel B, Remis RS. Lack of evidence of sexual
transmission of hepatitis C virus in a pro-
spective cohort study of men who have sex
with men. Am J Public Health 2005; 95:502–5.

29. Smikle M, Dowe G, Hylton-Kong T, Williams
E. Hepatitis B and C viruses and sexually
transmitted disease patients in Jamaica. Sex
Transm Infect 2001; 77:295–6.

30. Feldman JG, Minkoff H, Landesman S, De-
hovitz J. Heterosexual transmission of hepa-
titis C, hepatitis B, and HIV-1 in a sample of
inner city women. Sex Transm Dis 2000; 27:
338–42.

31. Clarke A, Kulasegaram R. Hepatitis C trans-
mission—where are we now? Int J STD AIDS
2006; 17:74–80; quiz 80.

32. Giuliani M, Caprilli F, Gentili G, et al. Inci-
dence and determinants of hepatitis C virus
infection among individuals at risk of sexually
transmitted diseases attending a human im-
munodeficiency virus type 1 testing program.
Sex Transm Dis 1997; 24:533–7.

33. Gambotti L, Batisse D, Colin-de-Verdiere N,
et al. Acute hepatitis C infection in HIV pos-
itive men who have sex with men in Paris,
France, 2001–2004. Euro Surveill 2005; 10:
115–7.

34. Serpaggi J, Chaix ML, Batisse D, et al. Sexually
transmitted acute infection with a clustered
genotype 4 hepatitis C virus in HIV-1-infected
men and inefficacy of early antiviral therapy.
AIDS 2006; 20:233–40.

35. Ghosn J, Pierre-Francois S, Thibault V, et al.
Acute hepatitis C in HIV-infected men who
have sex with men. HIV Med 2004; 5:303–6.

36. Luetkemeyer A, Hare CB, Stansell J, et al. Clin-
ical presentation and course of acute hepatitis
C infection in HIV-infected patients. J Acquir
Immune Defic Syndr 2006; 41:31–6.

37. Chaix M. Homosexually transmitted HCV
acute infection related to a clustered genotype
4 HCV in HIV-1-infected men and ineffi-
ciency of early antiviral therapy (abstract 122).
In: Program and abstracts of the 12th Con-
ference on Retroviruses and Opportunistic In-
fections (Boston). Available at: http://www
.retroconference.org/2005/cd/Abstracts/24905
.htm. Accessed 30 March 2007.

38. Gotz HM, van Doornum G, Niesters HG, den
Hollander JG, Thio HB, de Zwart O. 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; 19:969–74.

39. Danta M, Brown D, Dusheiko G, et al. Evi-
dence for sexual transmission of HCV in re-
cent epidemic in HIV-infected men in the UK.
In: Program and abstracts of the 13th Con-
ference on Retroviruses and Opportunistic
Infections (Denver). Available at: http://www
.retroconference.org/2005/cd/Abstracts/27348
.htm. Accessed 30 March 2007.

40. Rauch A, Rickenbach M, Weber R, et al. Un-
safe sex and increased incidence of hepatitis
C virus infection among HIV-infected men
who have sex with men: the Swiss HIV Cohort
Study. Clin Infect Dis 2005; 41:395–402.

41. Ghosn J, Deveau C, Goujard C, et al. Increase
in hepatitis C virus incidence in HIV-1-in-
fected patients followed up since primary in-
fection. Sex Transm Infect 2006; 82:458–60.

42. Browne R, Asboe D, Gilleece Y, et al. Increased
numbers of acute hepatitis C infections in HIV
positive homosexual men; is sexual transmis-
sion feeding the increase? Sex Transm Infect
2004; 80:326–7.

43. Hisada M, O’Brien TR, Rosenberg PS, Goe-
dert JJ. Virus load and risk of heterosexual
transmission of human immunodeficiency vi-
rus and hepatitis C virus by men with he-
mophilia. The Multicenter Hemophilia Co-
hort Study. J Infect Dis 2000; 181:1475–8.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/195/11/1556/943264 by guest on 23 April 2024



EDITORIAL COMMENTARY • JID 2007:195 (1 June) • 1559

44. Matthews-Greer JM, Caldito GC, Adley SD,
et al. Comparison of hepatitis C viral loads in
patients with or without human immunode-
ficiency virus. Clin Diagn Lab Immunol 2001;
8:690–4.

45. Briat A, Dulioust E, Galimand J, et al. Hep-
atitis C virus in the semen of men coinfected
with HIV-1: prevalence and origin. AIDS
2005; 19:1827–35.

46. Zanetti AR, Tanzi E, Romano L, et al. A pro-
spective study on mother-to-infant transmis-
sion of hepatitis C virus. Intervirology 1998;
41:208–12.

47. Thomas DL, Villano SA, Riester KA, et al.
Perinatal transmission of hepatitis C virus
from human immunodeficiency virus type 1-
infected mothers. Women and Infants Trans-
mission Study. J Infect Dis 1998; 177:1480–8.

48. Thomas SL, Newell ML, Peckham CS, Ades
AE, Hall AJ. A review of hepatitis C virus HCV
vertical transmission: risks of transmission to
infants born to mothers with and without
HCV viraemia or human immunodeficiency
virus infection. Int J Epidemiol 1998; 27:
108–17.

49. Yazdanpanah Y, De Carli G, Migueres B, et al.
Risk factors for hepatitis C virus transmission
to health care workers after occupational ex-
posure: a European case-control study. Clin
Infect Dis 2005; 41:1423–30.

50. Wawer MJ, Gray RH, Sewankambo NK, et al.
Rates of HIV-1 transmission per coital act, by
stage of HIV-1 infection, in Rakai, Uganda. J
Infect Dis 2005; 191:1403–9.

51. Busch MP. Insights into the epidemiology,nat-
ural history and pathogenesis of hepatitis C
virus infection from studies of infected donors
and blood product recipients. Transfus Clin
Biol 2001; 8:200–6.

52. Glynn SA, Wright DJ, Kleinman SH, et al.
Dynamics of viremia in early hepatitis C virus
infection. Transfusion 2005; 54:994–1002.

53. Glynn SA, Wright DJ, Kleinman SH, et al.
Dynamics of viremia in early hepatitis C virus
infection. Transfusion 2005; 45:994–1002.

54. Sherman SG, Latkin CA, Gielen AC. Social
factors related to syringe sharing among in-
jecting partners: a focus on gender. Subst Use
Misuse 2001; 36:2113–36.

55. Hahn JA, Page-Shafer K, Lum PJ, et al. Hep-

atitis C virus seroconversion among young in-
jection drug users: relationships and risks. J
Infect Dis 2002; 186:1558–64.

56. Thorpe LE, Ouellet LJ, Hershow R, et al. Risk
of hepatitis C virus infection among young
adult injection drug users who share injection
equipment. Am J Epidemiol 2002; 155:645–53.

57. Des Jarlais DC, Diaz T, Perlis T, et al. Vari-
ability in the incidence of human immuno-
deficiency virus, hepatitis B virus, and hepatitis
C virus infection among young injecting drug
users in New York City. Am J Epidemiol 2003;
157:467–71.

58. Garfein RS, Doherty MC, Monterroso ER,
Thomas DL, Nelson KE, Vlahov D. Prevalence
and incidence of hepatitis C virus infection
among young adult injection drug users. J Ac-
quir Immune Defic Syndr Hum Retrovirol
1998; 18(Suppl 1):S11–9.

59. Houghton M, Abrignani S. Prospects for a
vaccine against the hepatitis C virus. Nature
2005; 436:961–6.

60. Simmons J, Singer M. I love you…and heroin:
care and collusion among drug-using couples.
Subst Abuse Treat Prev Policy 2006; 1:7.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/195/11/1556/943264 by guest on 23 April 2024




