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Finally, We Can Reduce Herpes Transmission

Disclosures
H. Hunter Handsfield, MD   

This year's ICAAC included only a handful of presentations on STDs, but most of them were scientifically important and clinically relevant. Genital herpes, including its interactions with HIV and other STDs, was especially prominent.

Preventing Transmission of Genital Herpes

Lawrence Corey, MD,[1] of the Fred Hutchinson Cancer Research Center and the University of Washington, both in Seattle, Washington, presented the results of a long-awaited multicenter, randomized, double-blind, placebo-controlled trial of valacyclovir to prevent sexual transmission of genital herpes. At 96 study centers worldwide, 1494 monogamous, heterosexual couples in which one partner had serologically documented infection with herpes simplex virus type 2 (HSV-2) and the other was HSV-2-seronegative were randomly assigned to treatment of the infected partner with valacyclovir 500 mg daily or placebo for 8 months. The well-matched couples were followed monthly, and an intent-to-treat analysis was employed.

Symptomatic, laboratory-confirmed genital herpes occurred in 17 partners (2.3%) of 741 placebo recipients and 4 (0.5%) of 743 partners of those given valacyclovir (relative risk [RR] 0.23, 95% confidence interval [CI] 0.1-0.7, P = .006). Including additional cases documented only by HSV-2 seroconversion, the infection rates were 3.8% in the placebo group and 1.9% in the valacyclovir group (RR 0.50, 95% CI 0.3-0.9, P = .04). Reduced acquisition risk was observed both for men and women, and time-to-event analysis showed that protection began immediately and was maintained as treatment continued.

For the better part of a decade, it has been known that antiviral therapy reduces the frequency of subclinical shedding of HSV-2 in infected persons and, when breakthrough shedding occurs, less virus is present than in untreated persons.[2] However, because neither viral shedding nor clinical outbreaks are entirely ablated, it was impossible to be certain that transmission would be curtailed. The results of this trial mean that clinicians can (and should) advise HSV-2-discordant couples that once-daily valacyclovir markedly reduces the likelihood of sexual transmission to the uninfected partner.

Subset analyses to flesh out the results will be challenged by the modest number of transmission events that occurred, but preliminary data suggest a trend toward lesser efficacy with even modestly reduced therapeutic compliance. Among several issues that will require observational studies and real-world experience are efficacy in nonmonogamous persons and those who do not simultaneously receive repeated counseling about other prevention strategies; efficacy in same-sex couples; therapeutic compliance when asymptomatic HSV-2-infected persons receive treatment for the altruistic motive of protecting partners, with no immediate personal benefit; and the extent to which some infected persons might be less cautious about using condoms and avoiding sex when symptomatic, perhaps blunting the benefits of chemotherapy. Concerns about therapeutic compliance also imply that acyclovir or famciclovir should be used with caution, if at all, to prevent transmission. Both require twice-daily therapy to suppress symptomatic recurrences of genital herpes, so that long-term compliance may be more difficult.

It seems likely that preventing transmission with valacyclovir sometimes will require higher doses than 500 mg daily. For persons with 10 or more symptomatic genital herpes outbreaks per year, 1.0 g daily is required for clinical suppression, and this should be the transmission-prevention dose for such persons. It may also be appropriate to raise the dose in persons with less frequent recurrences if they experience symptomatic outbreaks on the 500-mg dose.

Is valacyclovir to prevent HSV-2 transmission "ready for prime time"? Yes, indeed. No other randomized, controlled trial of similar scale can be expected in the foreseeable future, if ever. Certainly HSV-2-discordant monogamous couples, the population directly represented in the study, as well as selected persons outside longstanding relationships, should be informed of this option to help protect their partners. In ongoing relationships, the apparently uninfected partner should first have type-specific serologic testing to confirm susceptibility to HSV-2; many partners already will be HSV-2-seropositive, obviating the need for treatment.

For the moment, such treatment probably should be restricted to motivated patients who have been carefully counseled about all prevention strategies. They must be told that the risk of transmission is reduced but not eliminated; they must take the medication correctly and consistently; they still have the ethical responsibility to inform prospective partners that they have genital herpes; and that they still should use condoms, be alert to both overt and subtle symptoms of recurrent herpes, and avoid sex when symptomatic.

Increasing HSV-1 Genital Infection

The dominant associations of HSV-1 with orolabial and HSV-2 with genital herpes have long been known. Although HSV-1 was known to cause some genital herpes, these cases were in the minority, particularly in the United States. In the past few years, however, anecdotal reports have suggested both an increasing frequency of orogenital sex in teens and young adults and a rising proportion of genital herpes due to HSV-1. Recently I summarized a study presented at the National STD Prevention Meeting that documented a rising proportion of HSV-1 among genital HSV isolates among students at a university health center.[3,4]
A similar study was presented at ICAAC. K. R. Forward,[5] of Dalhousie University, Halifax, Nova Scotia, Canada, reported that of 2343 genital HSV isolates from 1998 through 2001 at the only virology laboratory in Nova Scotia, 1266 (54.0%) were HSV-1. The predominance of HSV-1 over type 2 isolates (HSV-2) was greater in females than males and was especially prominent in young persons; 71% of isolates in females younger than 30 years old were HSV-1, compared with 5% in those older than 60 years old.

The authors of both studies[3,5] attributed the high and rising proportion of HSV-1 genital isolates to a rising frequency of orogenital sex and perhaps to a declining incidence of HSV-1 infection in childhood, enhancing susceptibility to that virus among young adults.[5] These trends are not necessarily unhealthy ones. Persons with genital HSV-1 infection have far fewer symptomatic recurrences and much less subclinical shedding than those with HSV-2, so that genital HSV-1 infection is a lesser concern clinically and socially than HSV-2. In addition, oral sex generally is a safer sexual practice than vaginal or anal intercourse, because it is a less efficient mode of transmission of many STDs (eg, HIV, gonorrhea, chlamydial infection) and of course cannot result in unwanted pregnancy. On the other hand, these benefits accrue only to the extent that oral sex supplants intercourse, rather than supplementing it -- an issue that deserves study. 

More on HSV-2 as a Risk for HIV Infection

That HSV-2 infection enhances the risk of acquiring HIV through sexual exposure is no longer a matter of debate; indeed, a recent meta-analysis suggested that because of the very high prevalence of HSV-2 in all populations, genital herpes may be the most potent of all STDs, on a population basis, in its influence on HIV transmission.[6] However, most of the available data have been based on studies of heterosexual men and women. Connie Celum, MD,[7] of the University of Washington, on behalf of her colleagues in Seattle, Washington; Denver, Colorado; San Francisco, California; Providence, Rhode Island; and Chicago, Illinois, analyzed the association of incident HIV infection with prior HSV-2 infection in 2 large longitudinal cohort studies of men who have sex with men (MSM). Using a nested case-control design, the investigators compared 116 MSM who seroconverted to HIV with 342 who remained HIV-seronegative over 18 months of follow-up. By multivariate analysis controlling for demographic characteristics, sexual practices (eg, unprotected anal sex), number of sex partners, health insurance status, bacterial STDs, and several other factors, serologic evidence of HSV-2 infection was one of several independent predictors of HIV acquisition (OR 1.8, 95% CI 1.1-3.0).

In almost all studies, including this one, the risk of HIV has been related to the presence of serologically diagnosed HSV-2 infection, regardless of symptomatic anogenital ulceration. In fact, Celum and colleagues found that the presence of symptomatic herpes was associated with a reduced rate of HIV seroconversion, perhaps because some men avoided sex during susceptible periods. Of interest, persons infected with both HSV-2 and HIV do not appear to be especially efficient transmitters of HIV; the herpes effect is primarily to enhance susceptibility in persons sexually exposed to HIV.[6]
The take-home message for clinicians is that all persons with either clinical evidence of genital herpes or serologic evidence of HSV-2 infection should be advised that they have about a 2-fold enhanced risk of acquiring HIV if exposed.[6,7] STD experts, herpes specialists, and public health authorities do not yet agree on the extent to which asymptomatic sexually active persons should be screened serologically for HSV-2 infection. This debate should end for persons at high risk for HIV infection. I believe such testing now should be routinely recommended to persons at high risk for HIV, such as MSM, injection-drug users, and their sex partners. Some may argue that it is unknown whether counseling would materially affect such persons' sexual behavior and potential exposure to HIV, and to an extent, I agree. However, such counseling certainly would not increase the risk of HIV infection, and undoubtedly some persons would take enhanced precautions. Thus, the issue is not primarily whether this approach will be beneficial, but its quantitative efficacy. Definitive behavioral studies will be slow in coming, and policy recommendations cannot wait. 

Does Bacterial Vaginosis Predispose to Genital Herpes?

Bacterial vaginosis -- bacterial overgrowth with facultative and anaerobic organisms and depletion of hydrogen peroxide-producing strains of Lactobacillus species -- is well known to predispose women to bacterial STDs such as gonorrhea, chlamydial infection, and HIV.[8] T. L. Cherpes, MD,[9] and his colleagues from the University of Pittsburgh, Pittsburgh, Pennsylvania, reported a case-control and longitudinal cohort analysis of 1207 women to study the association between BV and HSV-2 infection. At enrollment, 42% of women with BV were HSV-2-seropositive, compared with 15% of women without BV (P < .001), an association that remained significant (adjusted odds ratio [OR] 2.2, 95% CI 1.5-3.2) after adjusting for age, race, douching history, and past STD. During follow-up, 32 women seroconverted to HSV-2. A new diagnosis of BV (following the initial visit and before seroconversion) was an independent predictor of HSV-2 acquisition (OR 2.2, 95% CI 1.0-4.6, P = .04), as was a new sexual partnership in the interim.

This is an intriguing study. The results are plausible, but they require confirmation. Any number of unknown cofactors might have confounded the case-control analysis, despite the strength and apparent independence of the association between BV and prevalent HSV-2 infection. Moreover, that analysis cannot tell which infection led to the other. In the cohort study, the links of incident HSV-2 infection with young age and a new sexual partnership were stronger than that with BV both in the strength of the associations (OR 3.0 and 2.8, respectively) and in statistical significance. On the other hand, the outcome is biologically plausible and fits with observations of the association of BV with other STDs. These results add to the arguments in favor of treating women with subclinical BV diagnosed during routine examination.[8]
HSV Seroprevalence in Switzerland: Does HSV-1 Protect Against HSV-2?

The epidemiology of HSV-2 infection varies widely around the world. In general, lower seroprevalences are seen in Western Europe (typically 5% to 10% prevalence in various populations studied in England, Scandinavia, Spain, and Italy)[10] compared with 22% in the United States a decade ago.[11] Thus, it was something of a surprise to learn, in a study presented by D. Bünzli, MD, and his colleagues,[12] that 18.9% of a large population-based sample in Switzerland were HSV-2 seropositive. The prevalence of HSV-1 seropositivity was 80.5%, also very similar to that in the United States. As in all studies, HSV-2 infection was associated with female sex and with various indirect indicators of sexual activity or STD risk.

Of particular interest was a negative association of HSV-2 infection with HSV-1 seropositivity (OR 0.71, P = .046). While there is no doubt that prior HSV-1 infection ameliorates the clinical severity of initial genital herpes due to HSV-2, there are conflicting data as to whether either infection protects against the other. Two large controlled trials of experimental vaccines against HSV-2, which followed large numbers of persons at risk for seroconversion, showed opposite results despite essentially identical study designs. One study showed a higher rate of incident HSV-2 infection in HIV-1 seronegative subjects,[13] but the other found HSV-2 infection to be independent of HSV-1 antibody.[14] The study by Bünzli and colleagues adds to the argument that HSV-1 protects against HSV-2. However, the negative association was not statistically strong, and such a cross-sectional, population-based study cannot discern the sequence of the 2 infections. The question remains open.

STD Vaccines

A symposium cosponsored by the American STD Association reviewed the current status of STD vaccines under development. Marcia Hobbs, PhD, of the University of North Carolina, Chapel Hill, reviewed the status of Neisseria gonorrhoeae vaccine development, replacing her colleague Myron Cohen, MD,[15] and Dr. Robert Brunham, of British Columbia Centre for Disease Control, Vancouver, Canada, reviewed his own research in vaccine development for Chlamydia trachomatis.[16] Vaccines against both organisms remain at an early stage of development, with emphasis on understanding the immunopathology of infection. Although an experimental vaccine against C trachomatis recently was licensed for phase 1 (safety assessment) trials in humans,[17] the prospects seem remote for early success for prevention by immunization. As Dr. Hobbs stated, the best that can be said at this juncture is that "hope and enthusiasm remain high."

The status of vaccines against HSV-2 was reviewed by Lawrence Stanberry, MD,[18] of the University of Texas Medical Branch, Galveston. In randomized, controlled trials, a molecular subunit vaccine produced by the Chiron Corporation and consisting of recombinant HSV glycoproteins B2 and D2 failed to provide protection against HSV-2,[14] but a similar GlaxoSmithKline product based on glycoprotein D2 offered partial protection.[13] The difference may lie in the adjuvants used; both vaccines produce excellent antibody responses, but the adjuvant in the GSK product induces a stronger cell-mediated immune response. Nevertheless, the GSK vaccine was effective only in women who were seronegative to both HSV types, and not in HSV-1-infected women or in men. And although HSV-seronegative women experienced approximately a 75% reduction in symptomatic HSV-2 infection, the overall reduction as measured by seroconversion was only about 40%.

Dr. Stanberry reported that modeling studies suggest that even with these limitations, widespread immunization of young women might reduce overall morbidity due to HSV-2, curtail transmission, and reduce the frequency of neonatal herpes. The GSK vaccine soon will enter extended phase 3 trials, cofunded by the National Institutes of Health, in 7500 HSV-seronegative women. Other vaccines (eg, DNA-based vaccines, replication-limited whole-virus strains of HSV, and others) are in development. In any case, a clinically useful vaccine against HSV-2 is at least several years away.

Laura Koutsky, PhD,[19] of the University of Washington, Seattle, reviewed vaccines against human papillomaviruses (HPV). In contrast to gonorrhea, chlamydial infection, and herpes, the prospects for effective prophylactic vaccines against HPV are excellent, and at least 6 prophylactic or therapeutic vaccines are in development and 4 have entered human trials. The most extensive experience to date is with the Merck vaccine against HPV type 16, which causes the majority of cervical cancers worldwide. The vaccine is composed of recombinant "virus-like particles" (VLP) of the HPV-16 L1 antigen, which produce high levels of neutralizing and apparently protective antibody. Dr. Koutsky recently analyzed 195 women followed prospectively during a phase 2 trial intended primarily to determine immunogenicity of the vaccine. All the women were free of HPV-16 at enrollment. Among 129 control subjects who received either placebo or a VLP vaccine against HPV-11, 9 (4.3%) acquired HPV-16 during follow-up, compared with none of 66 women given the HPV-16 vaccine (P < .05) (N Engl J Med, in press). International, multicenter, phase 3 trials are now under way with Merck's tetravalent vaccine against HPV types 16, 18, 31, and 45, collectively the causes of over 80% of cervical cancer.

Many questions remain, such as acceptance of a vaccine against an STD, especially since maximum efficacy will require immunization of young teens before they become sexually active; whether immunization of men will be necessary; efficacy of such vaccines in men; efficacy in preventing cancer and precancerous cellular changes in addition to HPV infection itself; and duration of protection and the possible need for booster doses. Nonetheless, the present results are exciting, both because of their potential great benefit in preventing cervical neoplasia and the social and symbolic significance of developing an effective STD vaccine.
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