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Treating STDs to help
control HIV infection

By Willard Cates, Jr., MD, MPH

Only by combining several preventative strategies
can we hope to make a dent in confrolling the
skyrocketing levels of sexually transmitted disease
worldwide—and reducing the HIV pandemic.

ith more than 36 mil-
lion adults and chil-
dren worldwide living

with HIV or AIDS alone, high
rates of sexually transmitted
diseases are clearly a huge repro-
ductive-health issue—yet one
that hits close to home, as well.!
What's more, scientific studies
continue 10 suggest a synergistic
relationship between HIV and
STDs.? Studies imply that STDs
make it easier to sexually transmit
HIV—and the interaction seems
to go both ways.

Analogous to syphilis at the
beginning of the 20th century, a
range of STDs remains the major
international public health prob-
lem of the 21st century.**® More
and more, trends in prototype
STDs are becoming important
indicators of unsafe sexual behav-
ior in both developed and develop-
ing countries. Thus, by keeping
abreast of these variations in the
STD profile, we can monitor the
effectiveness of our prevention
programs, including—most impor-

tantly—those aimed at controlling

. the spread of HIV.

But, of course, what most affects
the average obstetrician/gynecolo-
gist is dealing with the major
reproductive health consequences
of STDs: infertility, ectopic preg-
nancy, chronic pelvic pain, genital
neoplasia, and enhanced HIV
transmission. (For example, in the
United States, women make up
30% of new HIV infections and
most new cases are heterosexually
mansmitted.”)

Unfortunately, the goal of infec-
tion-free reproductive health
seems as far away today as it did
100 years ago. In this article, I
will examine the magnitude and
dimensions of the daunting global
STD challenge—one that will
demand myriad preventative
strategies if we are to keep it from
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escalating our of control. I will
focus on the two-way interactions
between HIV and STDs, with their
disturbing potential for mutual
reinforcement, and discuss results
of the best interventional strate-
gies to date for reducing HIV
Tansmission.

Epidemiology of STDs

in resource-rich countries

In recent decades, most STDs have
shown consistent patierns in devel-
oped countries (Figure:I}: In
North America and Furope, rates of
genital chlamydial infections and
viral STDs steadily climbed during
the 1970s and 1980s, as gonorrhea
rates were generally declining.®’
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Depending on the country, how-
ever, syphilis rates varied by
population subgroups. Although
not strictly sexually transmitted,
endogenous vaginal infections such
as bacterial vaginosis (BV) and can-
didiasis are categorized as genital
infections frequently seen by
ob/gyns. These remained high,
accounn.ng for up.to 5% of pnmary
care visits.®

Rise and fall of syphilis. In indus-
trialized countries, the incidence of
syphilis rose during World War 11,
but fell thereafter, coinciding with
the introduction of penicillin. Soon
after reaching its lowest levels in
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the late 1950s, the disease bounced
back, increasing from the 1960s on.
A rapidly rising male-to-female
ratio coincided with its spread
among men having sex with men
(MSM): throughout the 1970s. In
the 1980s, however, syphilis rates
in gay males dropped precipitously,
reflecting safer sexual behaviors
credited to HIV prevention mes-
sages.”® These positive overall
trends, however, were offset in the
US and other developed countries,
where syphilis rates climbed during
the late 1980s among heterosexuals
of minority races, fueled by the
crack cocaine epidemic.® But by the
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mid-1990s, falling syphilis levels in
most developed countries led 10
programs aimed at eliminating the
disease altogether®

Steadier gonorrhea rates. Gon-
orthea generally declined in the
1970s and thereafter, with US rates

remaining high only chiefly a.mong‘

minority races and adolescents.® In
addition, reported cases of gonor-
thea are associated with a younger
average age than syphilis among all
gender and race categories.

Rising chlamydia rates. During
the 1970s, chlamydial infections
became the most prevalent bacter-
ial STD in the developed world.
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Because the disease is not univer-
sally reported, syndromes have
been used as proxies to monitor
trends. In England and the US,
nongonococcal urethritis diagnoses
outpaced those of gonorrhea in the
early 1970s, with the gap widening
in Tecent years. 7 In all industrial-
ized countries, women have more
chlamydial infections than do
men—and prevalence of the dis-
ease is strongly correlated with
younger age and heterosexual
behaviors.

Hexpes. Viral STDs are widespread
within developed countries. In the
United Kingdom and the US,
symptomatic genital herpes and
genital warts cases increased five-

to 15-fold during the 1970s and

1980s.5 In the developed world,

~ symptomatic genital herpes causes

over 10 times more genital ulcer
cases than does syphilis. Moreover,
recent investigations show that
symptomatic infections with her-
pes simplex viruses (HSV) are just
the tip of the iceberg.’ Even though
an estimated 45 million Americans
have been infected with H5V-2,
fewer than one-quarter perceive
themselves ever to have had genital
herpes.

Human papilloma virus infec-
tions. Likewise, diagnoses of
symptomatic genital warts caused
by the human papilloma virus
(HPV)—along with its asympto-
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matic counterpart—have skyrock-
eted in the developed world during
the last two decades.® Cervical and
vaginal HPV infections are now the
most common 5TDs among sexu-
ally active adolescents—and HPV
is now present in most sexually
active young women. In 1996, 5.5
million of the estimated 20 million
people in the US infected with HPY
were newly infected.”

HIV in industrialized nations.
The epidemiologic pattern of HIV
infection in the developed world
differs dramatically from that in
resource-poor countries (Figure
2).M° Beginning in the mid-1970s,
HIV was transmitted initially
among MSM and flared as end-
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stage HIV infection in this group by
the early- to mid-1980s. After
entering the injection drug-using
(IDU) populations in the early
1980s, the virus rapidly spread in
Western Europe and North
America. Limited heterosexual
transmission occurred in these

One trial documented that fewer pwp 3

among adults." Even though inten-
sive studies of women in India,
Egypt, Turkey, and elsewhere found
STD rates ranging from 52%
to 92%, fewer than half of the
women recognized their symptoms
as abnormal,'* 16

Syphilis rates a throwback to the

A T Sy

acquired HIV infection when improved STD ;
services were conunuaﬂy provuded.

regions until the late 1980s."!

Ob/gyns need to be especially
aware that over the past 5 years,
the greatest proportionate increase
of reported AIDS cases in the US
has occurred among heterosexuals.
Even so, recent increases of HIV
{and other STDs) among MSM
have raised public health concerns.
By the end of 2000, an estimated
920,000 North Americans and
540,000 Western Europeans were
infected with HIV!

Differing epidemiology of STDs

in resource-poor countries

Overall, STDs are a more frequent
health problem in developing coun-
tries. The World Health
Organization (WHO) estimates that
in 1999 at least 340 million new
cases of curable STDs occurred
globally, the bulk of which were in
developing countries (Figure 1)."!
In many African countries, STDs
are among the top five causes of
consultation at health services—
and they are the leading diagnosis
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‘50s? Syphilis rates in develoPing
countries remain at levels seen half
a century ago in industrialized
nations. Although its technically
difficult to interpret serological
tests for syphilis, past syphilis
infections among prenatal popula-
tions in developing countries have
ranged from 1% in Saudi Arabia to
33% in Swaziland."

- Widespread gonorrhea. Also more

prevalent in the developing world
is gonorrhea, with very rough est-
mates for large African cities sug-
gesting an annual rate of between
3,000 and 10,000 cases per
100,000 inhabitants.!” Gonorrhea
rates in surveys of pregnant women
vary from below 1% to 40%, but
are lower among women attending
family planning clinics (2% to
17%).7

Chlamydia. Genital chlamydial
infections occur at similarly high
rates throughout the world. Among
pregnant women, chlamydial infec-
tions are more frequent than gon-
orrhea (ranging from 6% in Nigeria

to 29 % in Kenya)." But among
men with symptoms of urethritis,
rates of chlamydial infection appear
at least to be lower than in-the
developed world.

In 1999, WHO estimated that
about 12 million new cases of adult
syphilis, some 62 million new cases
of gonorrhea, and approximately
92 million new cases of chlamydia
occurred among adults worldwide,
all mostly in South Asia and Sub-
Saharan Africa.!

Chancroid. Fueled by the crucial
role sex workers and their clients
play in its spread, this disease is
highly endemic in many tropical
countries, particularly Southeast
Asia and Eastern/Southern Africa.’®
The availability of new detection
methods for its causative organism,
Haemophilus ducreyi, have sparked
interest in chancroid, whose inci-
dence around the globe probably
equals that of syphilis.

Trichomoniasis. Of all curable
STDs, WHO estimates that tri-
chomoniasis is the most wide-
spread.!! Prevalence rates among
women at antenatal clinics range
from 12% in Kenya to 47% in
Botswana. Though trichomonal
infection is frequently asympto-
matic in men, cross-sectional
screening has found this infection
in nearly one quarter of Nigerian
male and female adolescents.
WHO estmates that in 1999, 174
million new cases of trichomonia-

sis occurred among adults world-

wide, especially in resource-poor
countries.!!

Viral $STDs. The level of viral STDs
is also high in poor countries, with
serologic documentation of asymp-
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tomatic herpes simplex type 2
infecdons more cominon than evi-
dence of past syphilis.'® Moreover,
HSV-2 was found to be a main
cause of genital ulcers."” Likewise,
some studies found HPV to be the
most prevalent STD, surpassing
even vaginal bacterial infections.”
Finally, in Asia and elsewhere,
hepatitis B virus is widely transmit-
ted, not only among sexual part-
ners, but also from mothers to their
newborns.
Asia catching up with Africa in
HIV cases. HIV infection in the
developing world has been pre-
dominantly transmitted through
heterosexual contact.” By the end
of 2000, an estimated 36 million
persons were infected worldwide,
with 25 million in sub-Saharan
Africa alone (Figure 2).! Although
the HIV epidemic was slower to
emerge in Asia, its rapidly increas-
ing in both South and Southeast
Asia. By 2010, the estimated num-
ber of infections on this continent
will rival that in Africa.!

- The ievel of endogenous STDs
among women in developing coun-
tries is typically even higher than
the traditional STDs; for example,
they were found in up to 92% of
women in rural India.”® The type of
dominant endogenous infection
* varied among the populations stud-
ied, although BV and candidiasis—
again, not STDs in the strictest
sense—were both common.

Interactions between STDs
and HIV infection

As touched upon earlier, current
theoretical and applied research has
underscored the reciprocal rela-

tionships—referred to as “epidemi-
ologic synergy”—between HIV
infection and other STDs.?* Each
may alter the transmission or mani-
festations of the other, resulting in
a potentially explosive, mutually
reinforcing spiral of infection. The
evidence implies that STDs facili-
tate sexual HIV transmission;
simultaneously HlV-induced alter-
ations in the natural history, diag-
nosis, or response to therapy of
other STDs create bi-directional
interactions between these effects.
Thus, the other STDs are biologi-
cally, behaviorally, and epidemio-
logically inextricably linked to
HNZ].

The scientific evidence support-
ing a role for STDs in facilitating
sexual HIV wansmission has come
from three types of investiga-
tions.”** First, clinical studies have
suggested potential biological
mechanisms for this association.
Second, cohort studies of HIV inci-
dence have estimated the increased
risk of HIV infection associated
with either specific STDs, or STD
syndromes. Finally, community-
level randomized controlled trials
(RCT) have begun to evaluate the
effect that STD treatment can have
on HIV incidence.

Biologic plausihility

Several biologic mechanisms exist
by which other STDs can facilitate
sexual transmission of HIV infec-
tion by increasing infectiousness
or susceptibility™ HIV is detected
routinely in the exudate of genital
ulcers from HIV-infected men and
women.”? Ulcers bleed easily and
can come in contact with vaginal,

cervical, oral, urethral, and rectal
mucosa during sex. In men and
women, both inflammartory STDs
(such as gonococcal, chlamydial,
and trichomonal infections) and
ulcers appear to augment the
prevalence of HIV shedding and
the HIV RNA “viral load” in geni-
tal secretions.”®*! Thus, these STDs
are likely indicators of HIV infec-
tiousness.® In HIV-infected men,
gonococcal infection increases
shedding of HIV RNA in semen
tenfold, but effective reatment of
gonorrhea rapidly reduces HIV
shedding to background levels.”!
Although rtreatment of STDs
reduces HIV genital viral load, in
most cases it does not abolish geni-
tal tract shedding,

In addition to infectiousness,
STDs can affect susceptbility. Both
ulcerative (herpes, syphilis, and
chancroid) and nonulcerative STDs
(gonorrhea, chlamydia, and tri-
chomoniasis) attract CD4+ lym-
phocytes to either the ulcer surface,
the endocervix, or the vagina.
This in turn distupts epithelial and
mucosal barriers to infections and
establishes a potential mechanism
to increase susceptibility to. HIV
infection. Also, inflammatory
changes associated with ulcers or
discharge may upregulate HIV
receptors and increase receptor
density on target cells.

Since the mid-1980s, studies have
consistently noted a strong epi-
demiologic association between
HIV/AIDS and other STDs in both
resource-rich and poor coun-
tries.>” Multiple observational
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studies, including cross-sectional,
case—control, and cohort studies of
persons infected with HIV, have
indicated a twofold to fivefold
increased risk for HIV infection
among persons who have other
STDs.

Both genital ulcer diseases and
nonulcerative, inflammatory STDs
have been implicated.**** These
“STD cofactor effects” were corrob-
orated microbiologically for each of
the major specific genital ulcer
pathogens—T pallidum (syphilis),
H ducreyi (chancroid), and herpes
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simplex virus type 2 (HSV-2, geni-
tal herpes), as well as for those
organisms whose symptoms were
genital discharge—N gonorrhoeae,
C trachomatis, and T vaginalis.?
Evidence has also suggested that
BV is linked to an increased risk for
HIV infection.?**

Most observational studies have
examined HIV acquisition in HIV-
uninfected persons with STD
sympioms.*® Studies of HIV mrans-
mission associated with STD symp-
toms or diagnoses in HiV-infected
individuals are limited. Data from

* improved STD services for sex vorkers

HIV discordant couples in Uganda
suggest that such enhanced trans-
mission may be important in the
spread of HIV in populations.®

A variety of pilot STD control
interventions, using observational
designs, have evaluated a range of
service-delivery issues and strate-
gies (Table 1).***> Observational
findings from these evaluation
approaches have often helped gen-
erate hypotheses for future
research.® Spanning the three major
regions of the world, the investiga-
tions involved such diverse popula-



tions as antenatal clinic attendees,
sex workers, and the general
public.**% They were aimed at a
cascading variety of “sub-interven-
tions,” including targeting high-
risk groups for education about
STD symptoms, training health
providers in STD services, provid-
ing more accessible, prepackaged
treatment in pharmacies, and pro-
viding presumptive STD treatment
on a monthly basis 1o sex workers.
Moreover, the usual end points of
these studies were not HIV inci-
dence per se, but rather some
surrogate measure of the STD con-
trol intervention, including re-
ported sexual behaviors, changes in
STD prevalence, or differences
in STD incidence.

Epidemiologic modeling

Attempts to model the biologic
effects of other STDs on HIV infec-
tiousness and susceptibility have
documented that typical epidemio-
logic measures of effect (for exam-
ple, odds ratios or relative risks)
probably underestimate the impact
of STDs on overall HIV spread.®*
This occurs because standard mea-
sures do not consider the amplify-
ing effect of STDs on ongoing HIV
ransmission, namely that levels of
STDs can simultaneously affect
both susceptibility of HIV-unin-
fected persons and the infectious-
ness of those already infected.
Moreover, models suggest that STD
incidence and prevalence could be
critical determinants of whether
sustained heterosexual HIV. epi-
demics can persist in subpopula-
tions with different levels of risky
sexual behavior.®

Modeling also suggests other
findings relevant to the role of STD
treatment in a comprehensive
approach to HIV prevendon. First,
STD control has a substantially
greater effectiveness and cost-effec-
tiveness when it is implemented
early in an HIV epidemic, before
widespread dissemination of infec-
tion.” Appearing to corroborate
this prediction is the greater impact
measured in one of the two com-
munity randomized trials of STD
control (discussed in detail below).

Second, the practice of directing
STD interventions toward persons
at highest risk for acquiring and
transmitting STDs, including HIV,
may generate a greater impact on
the subsequent course of an epi-
demic.®®! Empiric evidence sup-
ports these models, namely that
lower HIV incidence was associ-
ated with the widespread provision
of condoms and improved STD ser-
vices for female sex workers in
countries such as Thailand and
Zaire (where HIV transmission is
strongly associated with commer-
cial sex).7#

Randomized interventions

To test these biologic and observa-
tional findings, and to assess the
population-level impact on HIV
incidence, two major community-
level interventional RCTs were
conducted.

The Tanzania trial. One unblinded
trial, in the Mwanza district of
Tanzania, documented that fewer
people acquired HIV infection
when improved STD services were
continually provided.” That study
involved an aggregate of coordi-

nated STD interventions: {1} edu-
cating commurnities to recognize
STD symptoms; (2) providing
effective drugs for STDs; and (3)
training and monitoring health-
care providers to improve treat-
ment of symptomatic STDs. These
efforts lowered HIV incidence by
38% in six intervention communi-
ties compared with six matched
comparison communities and
reduced the prevalence of sympto-
matic urethritis and incident
syphilis. This lower HIV incidence
was not accompanied by differen-
tial changes in sexual behavior
or by condom use: factors that
might otherwise confound the
direct association between im-
proved STD treatment and lowered
HIV incidence.

The Mwanza study—-using
improved treatment for the symp-
tomatic curable STDs—was the
first documented intervention at
the population level that success-
fully reduced HIV incidence at that
level. The Mwanza data suggest
that treating symptomatic STDs
through a strong clinical infrasmruc-
ture is an effective, community-
level sirategy for HIV prevention in
settings where other STDs are
prevalent. The program’s estimated
cost-effectiveness of $217 per HIV
infection averted and $10 per dis-
ability-adjusted life-year (DALY)
saved compared favorably with
other highly-effective public health
interventions.

Uganda RCT. The second trial,
underizken in the Rakai District
of Uganda, used an alternative
approach: intermittent mass STD
treatment of the general population,
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administered every 10 months.®®
Unlike the Mwanza wial, the Rakai
study found no difference in the
incidence of HIV infection between
the intervention and the compari-
son communities, despite signifi-
cant reductions in curable $STDs in
the interventon areas.

After 20 months of intervention,
which covered three mass treat-
ment rounds, the rate of HIV was
similar in the five intervention and
five comparison communities over-
all (adjusted rate ratio 0.97, 95% CI
0.81-1.16) and in each of the five
randomized pairs. At the end of
the second follow-up period, the
prevalence of serologically diag-
nosed syphilis and culture-docu-
mented trichomoniasis was signifi-
cantly reduced in the intervention
communities. The incidence of
trichomoniasis also dropped (ad-
justed rate ratio 0.52, 95% CI
0.35-0.79), but the incidence of
syphilis did not. Finally, although
BV prevalence was lowered, it
was only of borderline statistical
significance.

Thus, the two best studies to
date produced divergent results: In
Mwanza, HIV incidence in the
intervention communites was sig-
nificantly tower, as were the rates
of urethritis and syphilis; in Rakai,
the incidence of some STDs was
lower, but this had no measurable
impact on HIV incidence. But since
each study was addressing different
approaches to STD control, it is not
surprising that differing answers
were obtained.

Lessons learned. Nevertheless, the
two studies taught us important
lessons.® First, a clinical infra-
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structure providing continuous
STD treatment appeared more
important than intermittent or
episodic STD service delivery, even
when the latter is highly intensive.
Second, the stage of an HIV epi-
demic may be crucial: at the time
of the first mial, Mwanza was expe-
riencing a relatively early HIV epi-
demic, which affected only 4% of
the community, whereas the Rakai
study took place in one of the
world’s most mature epidemics,
with approximately 16% of the
community infected with HIV®®
Third, HIV incidence could be
disproportionately affected by
levels of symptomatic STD in
which shedding is increased,
whereas STD incidence may be
most closely related to the prev-
alence of the asymptomatic STDs
among the population. Analyses of
the population attributable fraction
of incident HIV in Rakai, however,
suggest that most HIV acquisition
and transmission occurs among
persons with no recognized or
reportable STD symptoms.

Conclusion

Controlling the high levels of
STDs will be crucial to both
improving global reproductive
health and reducing the HIV pan-
demic. A combination of strate-
gies will be necessary to make any
inroads into the STD problem:
more available diagnostic tech-
niques, wider STD treatment,
safer sexual behaviors, and STD
prophylactic vaccines. In the
meantime, practicing ob/gyns can
do their part by initiating conver-
sations about the sensitive topic

of sexual health and screening for
STDs, as necessary. [
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" presented at the Workshop on “Sexually -
Tmmmednm(sms)mdﬁepzm'a
Tract Infections (RTks): Disgrosis, Antecedents,
Quicomes, Prevention and Treatment,” November
8-10. 2000, in New Delh, [ndia. -

- FREE GUIDE .
A new free manual “A Guide to the Clinical Care
of Women with HIY™ is now avaifabis from e
federal government, Pubfished by the HIVAIDS
Bureau of the Heaith Respurces and Services
Administration, it can be viewed of downloaded
by visiting hip://hab.hrsa govwomencare him

REFERENCES

1. UNADSAYHO. ADS Epdemic Lpdate: Decermbar 2000,

2. Wasserheit  JHN.  Epidemiologicat  synergy.
Interrefationships between heman Inmunodeliciency wies
infection and other sexually transmitied giseases. Sox
Transm Dis, 1992,19.61-77.

3. Holmes KK, Sparting PF, Mardh PA, et al. Sexually
Transmitted Diseases. 30 exd. New Yok, NY: McGrawe-Hil;
1999,

4 Eng TR, Butler WT, eds. The Hidden Epidemic.
Confronting Sexualy Transmeiad Diseases. Washingtoa. 0G:
National Acadenty Press; 1997:1-54,

5. Cates W Jr., Holmes KX Sexually rensmitiad disezses.
in: Waltace BB, Doebbefing BN, Last JM, eds. Maxcy-
Rosenau-Last Public Healtih and Preventive Megicre, 14t
ed. Staméord, Conn: Appietna & Lange; 1868:137-135.

6. Division of STD Prevention. Sexually Transritted
Disease Surveillance, 1999. Department of Heaith and
Human Services, Attarta. Ga: Centers foe Disease Controt
and Prevertion (COG), Septamber 2000.

7. Cates W Jr. Estimates of the ciierce and m’em
of sexually transmitted diseases in the United Stales.
American Social Heaith Associaton Panet. Sex Trarsn Bis
1993;26{4 suppl).S2-S7.

8. St Louis ME, Wasserhedt JN. EBmination of syphills in
the Unated States. Scaence. 1998;281:353-353.

9. Feming DT, McOuian GM. Jornson RE, et a. Herpes
mﬂamhﬁZmdﬂMSﬂﬁ.lQ?ﬁmlw
N Engi J Med. 1997,337-1105-1111.

10 Heymann 0. Sexsldy yansmiced diseeses and ADS gobdl

adregiord epdermiongy. Yerermoigy, 1995.8206-10.

11. World Health Organization. Global preveience and ind-
dence of selected curable sexually transmitted infections:
Ovenview and estimates. Geneva, Switzeriand: WHO, 2001.
12, Laga M. Epsdemitiogy and controt of sexefly trarsmit-
ted diseases in developing countries. Sex Fransm Dis.
1954;,21:545-550.

13. Bang RA, Bang AT, Baiie M, ot al. High prevaience of
gynaecological diseases in rufal Indian women, Lancet
1589;1:85-88.

14. Younis N, Khattab H, Zurayk H, et. A community
study of gynecological and refated morbidities in rural
Eqypt. Stud Fam Piann. 1953;24:175-85.



15. Singh V, Gupta MM, Satyanarayana L, et al. Association
between reproductive tract infections and cenvical inflamma-
tory epithedial changes. Sex Transm Dis, 1995:22:25-30.

16. Bulut A, Yolsal N, Flippi v, et al. In search of tnsh:
comparing alternative sources of information on reproduc-
tive tract infection. Reproductive Health Matters. 1995.6:
31-39.

17. Brenham RC, Embree JE. Sexually transmitted digeases:
current and future dimensions of the problem in the thind
world. in: Germain A, Holmes KK, Piot P, et ak., eds.
Reproduetive Tract infections: Gipbal impact and Priorties for
Women's Reproductive Health. New York, NY: Plenum Press;
1692:35-58.

18. Corey L, Handsfietd HH. Genital herpes and public
health: addressing a global problem. JAMA. 2000;
283:791-794.

19. Rishud A, Chan-Tack K, Gadkani D, et al. The etiology of
genital ukcer (isease by muttiplex polymerase chain reaction
and retationship t6 HIV infection among patients attending
sexually transmitted disease clinics in Pune, India, Sex
Transm Ofs. 1999,26:55-62.

20. Royce RA, Sera A, Cates W Jr, et al. Sexual transmission
of HV. N &ngd J Mad. 1997,336:1072-1078, [published ema-
tum appears in N Engl J Med. 1997 Sep 11,337(111799))

21, Cates W Jr. The ‘other STDs'": do they really matter?
JAMA. 1988,259:3606-3608.

22, Daflabetta G, Serwadda D, Mugrdtchian . Coatroling
other sexually transmitted diseases. In: Gibney L, BiClemente
RJ, Vermund SH, eds. Preventing HIY in Developing
Countries: Biomedical and Betiavioral Appraachies. New Yok,
NY: Kiuwer Academic Press/Plenum Press; 1998:108-121.
23. Hleming DT, Wasserheit JN. From epidemiciogical syr-
ergy to pudkc heatth policy and practice: the contribution of
other sexually transmitted diseases to sexual transmission
of HIV infection. Sex Transm infect. 1999:75:3-17.

24, HV prevention through early detection and treatment of
other sexually transmitled diseases—United States.
Recommendations of the Advisary Comemittee for HWV and STD
prevention. MMWR Morb Mortal Wkiy Rep. 1998:47
RA-12):1-24.

25. Pummer FA, Wainbery MA, Plourde P, et al. Detection
of human immunodeficiency vitus type 1 (HIV-1) in genital
ulcer exudate of HIV-1-infected men by culture and gene
amplification. J Infect Dis. 1990;161:610-811.

26. Kreiss JK, Coombs 8, Plummer F, et al. isolation of
human immunodeficiency virus from genitat ulcers in Nairobé
prostitutes. J infect Ofs. 1989,160:380-384.

27. Schacker T, Ryncarz AJ, Goddard J, et al. Frequent
recovery of HV-1 from genital herpes simplex vinus lesions in
HIV-1-infected men. JAMA. 1998;280:61-66.

28. Ghys PD, Fransen ¥, Diallo MO, et &l. The associations
between cervicovaginal HIV shedding, sexually transmitted
diseases and immunosuppeession in female sex workers in
Abigjan, Cite g'tvoire. ADS. 1997;11:F85-F93.

29, Atking MC, Carfin EM, Emery VC, et al Fluctuations
of HIV lpad in semen of HIV positive patients with
newly acquired sexually transmitted diseases. BMJ.
1996;313:341-342.

30. Clemetson D8, Moss GB, Willerford OM, et al. Detection
of HIV DNA in cenvical and vaginal secretions, Prevalence and
correlates among women in Nairobi, Kenya. JAMA,
1993;269:2860-2864.

31. Cohen MS, Hoffman If, Royce RA, et al. Reduction of
concentration of HIV-1 in semen after treatment of urethritis:
implications for prevention of sexual transmission of HV-1.
Lancet 1997;349:1868-1873.

32. Spincla SM, Oraz A, Amo N, et al. Haemophius ducreyt

elicits a cutaneous infiltrate of CD, celis during experimental
human infection. J infect s, 1996,173:294-402,

33. Levine WC, Pope V, Bhoomkar A, et al. Increase in
ative sexually transmitted diseases. J Infect Dis.
1998:177:167-174.

3. Cameroa DW, Simonsen JN, 0'Costa LJ, et al. Femake
to male transmission of human immunodeficiency virus type
1: risk Factors fer seroceqversion in men. Lancet.
1989;2:403-447.

35. Tefzak £E, Chiasson MA, Bevier PJ, et al. HV-1 sero-
coaversion in patients with and without genital uicer disease.
A prospective stdy. Ana intem Med. 1993;119:1181-1186.

36. Plummer FA, Simonsen JN, Cameron DW, ¢t ak.
Cofactors in male-female sexual fransmission of human
immunodeficiency virus type 1. J lafect Dis. 1991;163:233-
239.

37. De Vincenzi L. A longitudinal sty of human immunode-
ficiency virus transmission by heterosexual partners.

European Shudy Group on Keterosexsdl Transmission of Hiv.

N Engl J Med. 1994:331:341-346.

38, Kassler WJ, Zenilman JM, Erickson B, et al.
Seroconversion in patients attending sexually ransmitted dis-
ease clinics. ADS. 1934;8:351-355.

39, Otten MW i, Zaidi AA, Peterman TA, ¢t al. High rate of
HIV seroconversion among patients attending urban sexually
transmitted disease clinics. ADS. 1994:8:549-553.

40. Craib KJ, Meddings OR, Strathdee SA, et al. Rectal gon-
omhoea as an independent risk factor for HIV infection in a
cohort of homasexual men. Genitourin Med. 1995;71:150-
154,

- 41, Mehendale SM, Rodrigues 1), Brockmeyer RS, et al

Incidence and precictors of human immunodeficiency vinus
type 1 seroconversion in patients attending sexually transmit-
ted disease clinics in india. J infect Dis. 1995;172:1486-
1491.

42. Holmberg SD, Stewart JA, Gerber AR, et al. Prior herpes
simplex virus type 2 infection as a fisk factor for HIV infec-
tion. JAMA. 1988;259:1048-1050.

43, Sewankambo N, Gray RH, Wawer M., et a. HIV-1 infec-
tion associated with abnormal vaginal flora morphology and
bactesial vaginasss, Lancet. 1997:350:546-550.

44. Taha TE, Hoover OR, Daiabetta GA, et al, Bacterial vagi-
nosis and disturbances of vaginal flora: association with
increased acquisition of HIV, A0S 1938;12:1699-1706.
45. Quinn TC, Wawer MJ, Sewankambo N, et al. Viral load
ard heterosensal transmission of human imeminodeficiency
virus type 1. N Engl J Med. 2000,342:921-929.

45, Crabbé F, Tehupo JP, Manchester T, et al. Prepackaged
therapy for urethritis: the *MSTOP® experience in Cameroon,
Sex Transm Infect. 1998:74:249-252.

47. Laga M, Alary M, Nzila N, &t al. Condom promation, sex-
of HV-1 infection in female Zakian sex workers. Lancel
1994;344:245-243.

48, Jenniskens F, Ob«aleE.K'm.ahS et &, Syphslis con-

trol in pregrancy: decentralization of screening faciities t-

primary care level, 2 demonstration proct in Nairobi, Kenya.
int J Gynaecol Obstet 1995;48{suppl:5121-5128.

49, Hanenberg RS, Rojanapithayakom W, Kunasol P, et al.
impact of Thaitand's HIV-control programme as indicated by
the decline of sexually transmitied diseases. Lancet.
1994:344:243-245,

50. Jara S. Three-year stint at Sonagachiz an expesition.
Internal report. Calcutta, tnda: Department of Epidemiology,
All india Institute of Hygiene and Public Health; 1995.

§9. Tuladhar SM, Mills S, Acharya S, et al. The role of phar-

macists in HW/STD prevention; evakuation of an ST syn-
dromic managemeat intervention in Nepal. AIDS.
1998;12:581-588.
52. Sdnchez J, Gohuzo £, Escameta J, et il Seaslly trens-
mitted infactions in female sex workers: recuced by oondom
use, not by a periodic examiradon prograsm. Sex Fransm 5.
1998;25:82-89.
53. Vuyisteke B, Ramos M. Evaiaton of ST case manzge-
ment using ext iterviews: a plot shidy in AIDSCAP projects
n Braz. Intemal report. Aringron, Va: ADSCAPTH; 1987,
54, Steen R, Vuyisteke B, DeCeito 7, et al. Eadence of
decfining STD prevalence i a South African mireng commer-
nity foliowing a core group interventioa. Sex Fransm Os.
2000:27-1-8.
55, Levine WG, Revodo R, Kaune V, &t & Declie in sexyally
transmitted disease prevalence in female Sclivian sex
workers: impact of an HWV prevention project. A0S,
1998;12-1899-1906.
56. Hayes RJ, Schulz K7, Plummer FA. The cofacer efiect
of genital uicers on the per-exposure risk of HY Tansmisson
in sub-Saharan Africa. J Trop Med Hyg. 1995:98:1-8.
57. Boly MC, Ancerson RM. Human amrmonedeficiency s
transmission and the role of ciher sexsedy trersmitied &is-
eases. Measures of association and study design. Sex
Transm s, 1996;23:312-332
58. Robinsort 1), Mulder DW, Auvert B, st al. Propostion of
HV infecions atfribulabie & other seasdly renselied &s-
eases in a rural Ugandan popuiation: simukston model esti-
mates. intJ Epedemial. 1997,26:180-183.
59, Gamett GP, Anderson RM. Sirziegies for Bmiting the
spread of HV in developing coundries: conciusicns based en
studies of the fransmission dyramics of the vinus. J Aoqar
Immne Defic Synor Hm Reloand. 1985.9:50¢-513.
§0. Ainsworth M, Over AM. Condrenting AIDS: pubiic price-
des in a global epidemic, Oford: Gord Uriversily Press for
the World Bank, 1997.
B1. Over M, Pigt P. Hurman anmunodeficency vinss infaction
and other soamly reasmitied diseasss in deveicpng coun-
tries: public health importance 2nd priorities for rescurce
aliocation. ./ infact Dis. 1996;174fsuppl 8:5162-5175.
§2. Neison KE, Celentano OO, Busrarekod S, et af. Changes
in sexual behavior and a deckne in HIV infacton ameng
young men in Thatand. N Engf J Med. 1896,335:297-303
83, Grosskurth H, Maosha F, Tedd J, et al. impact of
itnpeoved treatment of seasally rensmitied diseases oa HY
infection in rucal Tanzania: randomised controlied tial.
Lancet. 1995:346:530-536.
64, GlsonLMmeR.&mthe:&(m-afa:me-
ness of improved treatment senvces for SRl transmitted
diseases in preventing HIV-1 infection in Mwanza Regon,
Tarzania Lancet 1997,35(01505-1808.
B5. Wawsr MJ, Sewankambo NK, Serwadda 0, et al.
Control of sexmly transmitted ciseases for ADDS prevention
in Uganda: a randomised community frisl. Rakai Project
Study Goup. Lancet 1999,353: 526-535. .
66, Hayes R, Wawer M, Gray R, et 2l Randomised tricks of
STD treatment for HV prevention: report of an idfemational
workshon. HV/STD Tiials Workshop Group. Gentounn Med.
1997,73:432-443.
67. Grussiauth H, Gray R, Hayes R, et i, Control of seazlly
transmitted diseases for HV-1 prevention: undersianding the
imptications of the Mwanza and Rakai trials. Lancet.
2000;355:19681-1997.
&3, Boily MC, Lowndes CM, Alary M. Complementary
hypothesis conceming the community seasally transmitted
disease mass treatment pezzle in Rakai, Ugenda. A0S
2000:14:2583-2592

OCTOBER 2001 » CONTEMPORARY OB/GN 115

1





