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Objective: To compare the seroincidence of HIV infection among female sex workers
in Abidjan, Céte d'Ivoire before and during an intervention study to control sexually
transmitted diseases (STD) and to study the effect of two STD diagnosis and treatment
strategies on the prevalence of STD and on the seroincidence of HIV infection.

Method: A screening facility for STD and HIV had been available since October 1992
for female sex workers. From June 1994, women who were HIV seronegative or HIV-2
positive during the screening could enroll in the intervention study in which partici-
pants reported once a month to a confidential clinic where they received health
education, condoms and STD treatment if indicated. Women in the study were
randomized either to a basic STD diagnosis and treatment strategy, which included a
gynecologic examination when symptomatic, or to an intensive strategy that included
a gynecologic examination regardless of symptoms. An outcome assessment every 6
months included a gynecologic examination, HIV serology and laboratory tests for
STD.

Results: Of 542 women enrolled in the study, 225 (42%) had at least one outcome
assessment. The HIV-1 seroincidence rate during the intervention study was signifi-
cantly lower than before the study (6.5 versus 16.3 per 100 person-years; P = 0.02).
During the study, the HIV-1 seroincidence rate was slightly lower in the intensive than
in the basic strategy (5.3 versus 7.6 per 100 person-years; P= (.5).

Conclusion: National AIDS centrol programs should consider adopting as policy the
type of integrated approach used in this intervention study for HIV prevention in
female sex workers. © 2001 Lippincott Williams & Wilkins
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Introduction

Female sex workers play an important role in the HIV
epidemic in Abidjan. Recent studies show that they
have a high prevalence rate of HIV infection: 40% in
1987, 68% in 1990 [1] and 80% in 1992-1994 [2].

#

Many men in Abidjan use the services of female sex
workers [3] and contact with sex workers has been a
strong risk factor for HIV infection in men [4].
Prevention of HIV transmission to and from female sex
workers is, therefore, essential to try to slow the HIV
epidemic.
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Condom use can prevent sexual transmission of HIV,
and a condom promotion program in Nairobi targeted
to female sex workers was effective in reducing HIV
incidence in sex workers [5]. Several studies have

_shown that other sexually transmitted diseases (STD)

facilitate the transmission of HIV [6-10]. In a program
for female sex workers in Kinshasa that combined
condom promotion with treatment for STD, women
who received very regular check ups and treatment
were less likely to acquire HIV than those who
received irregular check ups, even when controlled for
level of condom use [8]. However, some of the
treatment decisions were based on sophisticated labora-
tory support, which is not available in many developing
countries. The World Health Organization has pro-
posed diagnostic algorithms [11] that are independent
of such support. Sensitive algorithms have been
designed for screening for cervicitis among Abidjan sex
workers using a combination of signs: cervical mucopus
and friability, and simple microscopy for vaginal and
cervical white blood cells [12]. In a 1992—-1994 cross-
sectional study among female sex workers, many
women were not aware of the presence of an STD,
even when prompted [2]. Since a considerable propor-
tion of STD in female sex workers would not cause
symptoms and the female sex worker would, therefore,
not seek clinical services while carrying an infection, it
is important to evaluate the possible benefit of regular
screening for STD for female sex workers. Regular
screening is done in some African countries where sex
workers are registered, for example in Senegal [13].

The present study is an intervention study among
female sex workers to determine the impact of an
integrated prevention approach on the incidence of
HIV infection, and to assess whether an intensive STD
diagnosis and treatment strategy can further reduce
HIV incidence.

Methods

Since 1991, a Céte d’Ivoire Ministry of Health HIV/
STD prevention campaign, called the ‘Programme de
Prévention et de Prise en charge des MST/SIDA chez
les femmes libres et leurs Partenaires’ (PPP), has used
peer education to promote the consistent use of
condoms by sex workers. Since October 1992, female
sex workers in Abidjan have been invited through a
network of peer educators to participate in a cross-
sectional study of STD and HIV conducted at Clinique
de Confiance, a confidential HIV/STD clinic accessible
only for female sex workers and their stable sex
partners. Consenting participants were interviewed,
clinically examined, screened and treated for STD and
counselled and tested for HIV infection. From June
1994 to November 1997, female sex workers who

were HIV negative or HIV-2 seropositive when tested
in the cross-sectional study were invited at the time of
the post-test counselling session (1 week after the initia]
visit in the cross-sectional study) to participate in the
intervention study. Women who had failed to attend 1
week after the initial visit in the cross-sectional study
were invited to enroll in the intervention study at the
first visit following participation in the cross-sectional
study, regardless of the time elapsed between these two
visits. Women who were HIV seronegative or HIV-2
seropositive when tested in the cross-sectional study
between October 1992 and May 1994 (before the start
of the intervention study) and who came back to
Clinique de Confiance after May 1994 were also

invited to enroll in the intervention study. Following
informed consent, women were randomized to either
an intensive or a basic STD screening and treatment
strategy. If 2 weeks or less had elapsed between

participation in the cross-sectional study and enrollment

in the intervention study, the results of the interview,

the clinical examination, the screening for STD and

HIV performed in the cross-sectional study were used

for the enrollment assessment. If more than 2 weeks

had elapsed between participation in the cross-sectional

study and enrollment in the intervention study, an

interview, a clinical examination including an STD

diagnostic evaluation and a blood draw for HIV and

syphilis serology were performed prior to enrollment.

Women were asked to keep a sexual activity log in

which they recorded the number of sexual acts with

and without condoms per day. The study was approved

by the Ethical Committee of the Céte d’Ivoire Minis-

try of Health, Abidjan, Cote d’Ivoire; the Ethical

Committee of the Institute for Tropical Medicine,

Antwerp, Belgium; and the Institutional Review Board

of the Centers for Disease Control and Prevention,

Atlanta, Georgia, USA.

Study follow-up

Women participating in the intervention study were
invited to come to the clinic on a monthly basis. Every
month they received health education talks, 96 con-
doms and a new sexual activity log booklet. During an
individual interview the information in the sexual
activity log; was verified and summarized. Women were
screened and treated for STD depending on their
randomization group. Women randomized to the basic
STD screening and treatment strategy were examined
only if they reported vaginal discharge, lower abdom-
inal pain or a genital ulcer. Symptomatic women were
treated using treatment algorithms based on the results
of the examination. All women in whom a vaginal
discharge was confirmed following a bimanual and
external examination were treated for cervical infec-
tions. In addition, based on the appearance of the
vaginal discharge, they were also treated for either
candidiasis or for trichomoniasis and bacterial vaginosis.
Women randomized to the intensive STD screening
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and treatment strategy were examined every month,
regardless of the presence of symptoms. This examina-
tion included a bimanual and external examination, the
use of a speculum with direct visualization of the
vagina and cervix, and direct microscopy for white
blood cells, trichomonas and yeasts. Women in the
intensive group were treated using treatment algorithms
based on these examinations. Women received treat-
ment for cervical infections when either cervical
mucopus or cervical friability were detected during the
clinical examination, or when more than 10 white
blood cells per microscopic field were present. Women
received treatment for vaginal infections based on the
appearance of the vaginal discharge and on the results
of wet mount microscopy. All STD treatment was
dispensed free of charge at the clinic.

Outcome assessment

Every 6 months, an outcome assessment was scheduled.
This assessment included an interview and a clinical
examination during-which gynecologic samples were
taken for STD diagnosis and blood for HIV and
syphilis serology. The sexual activity data and the
number of treatments recorded during the monthly
visits were summarized and recorded for the period
since enrollment for the first outcome assessment or
since the previous outcome assessment for the other
outcome assessments. Treatment for STD was given
free of charge based on applying the clinical and
microscopical findings to treatment algorithms for
vaginitis, cervicitis, genital ulcer and pelvic inflamma-
tory disease.

Laboratory methods

A wet mount preparation of vaginal secretions collected
from the posterior vaginal fornix was examined for the
presence of Trichomonas vaginalis and yeasts. Chlamydia
trachomatis was detected by enzyme immunoassay (EIA
Microtrak, Syva Co, Palo Alto, CA, USA) in an
endocervical swab. Material from a second endocervical
swab was cultured on modified Thayer—Martin med-
ium for the diagnosis of Neisseria gonorrhoeae [14].

Venous blood samples for HIV and syphilis serology
were obtained from consenting counselled participants.
From October 1992 to June 1996, sera were tested
either by a virus-specific (HIV-1, HIV-2) enzyme-
linked immunosorbent assay (ELISA) (Genetic Systems,
Seattle, Washington, USA) or by a mixed antigen
ELISA (Genelavia-mixt, Diagnostics Pasteur, Marnes-
la-Coquette, France). From July 1996, sera were tested
by two ELISA methods: Enzygnost Anti-HIV 1/2 Plus
(Behring Diagnostic, Marburg, Germany) and ICE*
1.0.2 (Murex, Dartford, UK), with an additional test for
discordant samples by Vironostika HIV Uni-Form II
plus O (Organon-Technika, Boxtel, the Netherlands).
From July 1996 to July 1997, repeatedly ELISA-reactive
sera were confirmed and typed by a virus-specific

synthetic peptide-based test (Pepti-LAV, Diagnostics
Pasteur) and ELISA-reactive, synthetic peptide negative
sera were further tested by HIV-1- and HIV-2-specific
Western blot (New-LAV Blot (Diagnostics Pasteur) and
HIV Blot 2.2 (Diagnostic Biotechnology, Geneva,
Switzerland), respectively) [15]. From July 1997 on-
wards, ELISA-reactive sera were typed by two mono-
specific additional ELISA methods: Wellcozyme HIV
Recombinant (Murex) for HIV-1 and ICE*2; (Murex)
for HIV-2 [16].

Specific antitreponemal antibodies were detected by
Treponema pallidum haemaglutination assay (Fujirebio,
Tokyo, Japan), while a rapid plasma reagin test was also
performed (Macro-Vue, Becton-Dickinson, Cokeys-
ville, Maryland, USA). A woman was considered to
have syphilis when both tests were positive, regardless
of the rapid plasma reagin titer and treatment history.

Statistical analysis

For the univariate analysis of socio-demographic and
behavioral characteristics and STD prevalence rates in
the cross-sectional study, significance tests (P < 0.05)
were performed by a 2 X 2 table chi square test with
Yates’ correction or by Fisher’s exact test for propor-
tions, and by the Wilcoxon rank sum test for contin-
uous variables. Consistent condom use in the cross-
sectional study was defined as condom use with all
clients during the last working day. Anal sex, sex during
menses and vaginal use of herbs were assessed in the
cross-sectional study for the past month. Information
on anal sex, sex during menses, vaginal use of herbs and
cervical ectopy was collected after April 1994 only.

HIV-1 seroconversion was assessed in women who had
at least one outcome assessment in the intervention
study and in women who were re-screened prior to
enrollment. A seroconversion was defined as a change
in serologic result occurring during follow-up from
HIV negative to HIV-1 seropositive, or from HIV-2
seropositive to seroreactive to both HIV-2 and HIV-1.
A seroconversicn would also have been defined as a
change in serolegic result from HIV negative to HIV-2
seropositive, but no such change occurred. A para-
metric model for interval-censored failure-time data
assuming a constant hazard (SAS LIFEREG procedure;
SAS Institute, Cary, North Carolina, USA) was used to
estimate the HIV-1 seroconversion rate. Covariates
measured during the cross-sectional study were used to
determine risk factors for seroconversion, including the
initial HIV status (HIV seronegative or HIV-2 seropo-
sitive), socio-demographic and behavioral character-
istics and STD. The randomization group was also used
as a covariate to study its effect on seroconversion. For
the estimation of the HIV-1 seroconversion rate, the
parametric model is equivalent to considering that
seroconversion - occurred halfway between the last
negative and the first positive HIV-1 serology test

1423




194&4™

AT cUUL, VOIE 10 INO 1

result. Time-dependent covariates were used for com-
parison of the incidence before the intervention and
during the intervention. Multivariate models of the
same type were used to estimate the effect of the
intervention controlling for other factors. Results from
the bivariate and multivariate models are presented as
estimates of the incidence rate per 100 person-years by
subgroup and the incidence rate ratio with its 95%
confidence interval (CI). Condom use at the first
outcome assessment of the intervention study was
measured for the period since enrollment. The propor-
tion of women who used condoms for > 90% of sexual
acts during this period was compared with the propor-
tion of the same women who used condoms for
> 90% of sexual acts during their last working day as
assessed in the cross-sectional study. McNemar’s chi
square test was used for this comparison and for the
comparison of STD prevalence rates in the same
individuals during the cross-sectional study and at the
first outcome assessment. For the comparison of STD
prevalence rates between women in the basic and the
intensive STD diagnosis and treatment strategies a
2 X 2 table chi square test with Yates’ correction was
used.

Results

Numbers of participants

From October 1992 to 1 June 1994, 1370 women
participated in the cross-sectional study of whom 1292
were screened for HIV (Fig. 1). Of the 268 (21%)
HIV-seronegative women and the 32 (2%) HIV-2-
seropositive women identified during this period, 31
(10%) women were re-screened prior to enrollment in
the intervention study. From 2 June 1994 to Novem-
ber 1997, 2917 women were enrolled in the cross-
sectional study of whom 2620 were screened for HIV.
Of the 1172 (45%) eligible HIV-seronegative women
and the 40 (2%) eligible HIV-2-seropositive women
identified during this period, 521 (43%) women re-
turned for enrollment in the intervention study. Of
these 521 women, 448 enrolled within 2 weeks of
participation in the cross-sectional study and 73 were
re-screened prior to enrollment because they returned
more than 2 weeks after initial screening.-Of the 104
women who were re-screened prior to enrollment (32
first screened before June 1994 and 73 first screened
between June 1994 and November 1997), 10 had
seroconverted at re-screening, leaving 94 HIV-sero-
negative or HIV-2-seropositive women. The total of
542 women who were effectively enrolled in the
intervention study comprised these 94 women and the
448 women who enrolled within 2 weeks of initial
screening. Of the 542 women enrolled in the interven~-
tion study, 269 (50%) and 273 (50%) women were
randomized to the basic and intensive strategies, respec-

tively. During the intervention study, 225 women
(42%) out of the 542 enrolled women were followed
up through the first outcome assessment at 6 months to
May 1998, when the study ended. In addition to the
225 women who had at least one outcome assessment
in the intervention study, 59 women who did not have
an outcome assessment during the intervention study
had an enrollment assessment when they enrolled late
in the intervention study. HIV incidence could, there-
fore, be studied in 284 of 552 women (51%). Of the
225 women with at least one outcome assessment in
the intervention study, 111 (49%), 59 (26%), 30 (13%),
7 (3%), 11 (5%), 3 (1%) and 4 (2%) women had their
last outcome assessment at 6, 12, 18, 24, 30, 36 and 42
months, respectively. Before their last outcome assess-
ment, the large majority of these women (179 out of
220; 81%) attended at least four out of the five
scheduled visits since their previous assessment, while
only six (3%) did not attend any of these five scheduled
visits.

Baseline characteristics of participants
Women from the cross-sectional study who were

enrolled in the intervention study and those not .

enrolled were comparable for most characteristics ex-
cept that enrolled women were less likely to be
immigranets and to have sex during menses (Table 1).
Enrolled women also had a lower prevalence of C.
trachomatis infection but the prevalence rates of other
STD were similar between the two groups.

Enrolled women who were followed up through the
first outcome assessment at 6 months were comparable
for most characteristics to enrolled women who were
not followed up (Table 1), except that women with
follow-up were slightly older and reported consistent
condom use less frequently.

There were no differences in baseline characteristics
and STD rates at enrollment between women rando-
mized to either the basic or the intensive STD diag-
nosis and treatment strategy.

Among women with at least one outcome assessment,
the 12 HIV-2-seropositive women were significantly
older than the 272 HIV-seronegative women (median
30 versus 26 years; P =0.04) and more likely to have
syphilis (33% versus 10%; P=0.03). Compared with
HIV-seronegative women, HIV-2-seropositive women
had also been in sex work for longer (median of 42
versus 24 months; P = 0.3), charged less for intercourse
[median of 500 versus 1500 francs CFA (1 US$ i
approximately 600 frances CFA); P=0.1], were less
likely to have had any schooling (42% versus 71%;

P=0.05) and were more likely to have gonorrhea -

(27% versus 12%; P=0.2) and trichomoniasis (42%
versus 23%; P=0.2), although these differences were
not statistically significant.
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Fig. 1. Study profile.

HIV-1 seroincidence

Overall, 26 of 284 women seroconverted for HIV-1
during 318 person-years of observation for an overall
seroconversion rate of 8.5/100 person-years (95% CI,
5.8—-12.4). No seroconversions for HIV-2 were ob-
served among HIV-seronegative women.

Women in the intensive STD diagnosis and treatment
strategy group were less likely to seroconvert (6 of 108;
5.3/100 person-years) than those in the basic strategy
group (10 of 117; 7.6/100 person-years), although this
difference was not statistically significant (Table 2). The
seroconversion rate during the intervention study was
significantly lower than before the intervention study

(6.5 versus 16.3/100 person-years; rate ratio 0.40;
P =0.02). The HIV-1 seroconversion rate among ini-
tially HIV-2-seropositive women was significantly
higher (5 of 12; 36.4/100 person-years) than among
HIV-seronegative women (21 of 272; 7.2/100 person-
years; rate ratio 5.1; P=0.001). Women who had a
gonococcal infection at baseline were significantly more
likely to seroconvert (9 of 36; 27.2/100 person-years)
than women without (16 of 240; 6.0/100 person-years;
rate ratio 4.5; P = 0.0003). Women with trichomonia-
sis at baseline were significantly more likely to serocon-
vert (11 of 68; 15.1/100 person-years) than women
without (15 of 216; 6.4/100 person-years; rate ratio
2.4; P=0.03).
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Table 2. Factors associated with HIV-1 seroconversion among 284 HIv-

seronegative or HIV-2-seropositive female sex workers.

Incidence/100 Adjusted rate
No?  Total No. Patient-years patient years  Rateratio (95%Cl) = Pvalue rati{) (95% CI) Pvalue
Intervention
lI:S)ef(?re 10 104 68 16.3 1 1
urin, 16 225 24 . —
$TD strategy 7 6.5 0.40(0.18-0.88)  0.02  0.42(0.18-0.96) 0.04
:Basic_ 10 117 135 7.6 1
ntensive 6 108 112 . -
HIV status 53 0.70(0.25-~1.9) 0.5
Eleéaztive 21 272 302 7.2 1 1
-2-positive 5 12 16 - —
N. gonorrhoeae 36 5.1(1.9-13.5) 0.001 3.8(2.1-11.4) 0.02
yo 16 240 273 6.0 1 1
es -9 36 37 . .5(2.0-10.3) -
T, vaginalis 27.2 4.5 (2.0-10.3) 0.0003  4.8(2.1-10.9) 0.0002
No 15 216 240 6.4 1 1
Ye% ) 11 68 78 15.1 2.4(1.1-5.2) 0.03 2.8(1.3-6.2) 0.01
Syphilis i
No 22 254 274 8.3 1
Yes 4 30 44 9.4 1.13(0.39-3.3) 0.8
Genital ulcer
No 25 275 310 8.3 1
Yes 1 8 7 14.7 1.77 (0.24-13.1) 0.6
Age (years)
=30 10 107 140 7.3 1
<30 15 174 172 9.1 1.23 (0.55-2.75) 0.6
Sex work duration
(months)
=12 20 216 216 8.3 1
<12 6 68 68 9.1 1.10 (0.44-2.73) 0.8
Number of clients
<4 18 207 231 8.0 1
=4 8 77 77 9.7 1.21 (0.53-2.79) 0.7
Price for sex (francs
CFA)P
= 1000 16 210 233 7.1 1
< 1000 10 73 86 12.4 1.76 (0.80-3.88) 0.2
Immigrant
No 1" 129 133 8.5 1
Yes 15 155 185 8.4 0.99 (0.46-2.16) 1.0
Schooling
Yes 16 198 226 7.3 1
No 10 86 92 11.5 1.58 (0.72-3.48) 0.3
Consistent condom use
Yes 9 114 127 7.4 1
No 17 170 191 9.2 1.25 (0.56-2.80) 0.6
Hormonal contraceptive
use
No 24 262 285 8.7 1
Yes 2 22 33 6.3 0.72 (0.17-3.04) 0.6
Anal sex ’
No 15 241 252 6.1 1 _
Yes 3 16 15 21.2 3.50(1.01-12.1) 0.05
Sex during menses
No 13 199 199 6.7 1
Yes 5 58 69 7.5 1.12 (0.66-3.14) 0.8
Vaginal use of herbs
No 16 233 241 6.8 1
Yes 2 24 26 79 1.16 (0.27-5.06) 0.8
Cervical ectopy
No 17 234 249 7.0 1
Yes 1 22 18 5.8 0.83 (0.11-6.23) 0.9

Cl, confidence interval.

*Missing data: age missing for three women, of whom one seroconverted; N. gonorrhoeae data missing for eight women of whom one
seroconverted; genital ulcer status missing for one woman; price for sex missing for one woman; hormonal contraceptive use missing for four
women; anal sex, sex during menses and vaginal use of herbs missing for 27 women of whom eight seroconverted; ectopy missing for 28 women
of whom eight seroconverted.
b1 (US) is approximately 600 francs CFA.
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Independent associations were assessed with a multi-
variate model incorporating the intervention (both the

‘basic and intensive arms), the initial HIV status,

trichomoniasis and gonococcal infection. In this model,
the magnitude of the effect of the intervention
remained practically unchanged with an adjusted rate
ratio of 0.42, while gonococcal infection at baseline
remained the strongest risk factor, with an adjusted rate
ratio of 4.8 (P=0.0002) (Table 2). Women who
attended at least four out of the five programmed visits
before their last outcome assessment were less likely to
seroconvert than women who attended three or less
visits (4.6 versus 13/100 person-years; P = 0.04).

Effect of the intervention on sexually transmitted
disease prevalence and condom use

Among the 225 women who had at least one outcome
assessment in the intervention study, Fig. 2 compares
condom use and the prevalence of selected STD
between the cross-sectional study and the first outcome
assessment. The increase in reported consistent condom
use (from 40 to 82%) was statistically significant
(P < 0.001). There were statistically significant de-
creases in the prevalence of N. gonorrhoeae infection
(from 14 to 5%; P < 0.005) and T. vaginalis infection
(from 24 to 11%; P < 0.001). The prevalence of C.
trachomatis and of genital ulcers also decreased, but not
significantly.

Women who attended at least four out of the five
programmed visits before their first outcome assessment
had lower prevalence rates than women who attended

90

80- & Hl Screening

704 &
o 60 - 5 & 1st outcome
5 E assessment
g ‘

Fig. 2. Comparison of reported condom use and STD preva-
lence in the cross-sectional study and at the first outcome
assessment of the interventional study among female sex
workers who had at least one outcome assessment (n = 225).
The rate of reported condom use refers to the last working
day for the cross-sectional study and to the approximately 6
month period between enrollment and the first outcome
assessment for the first outcome assessment.

three or less visits for C. trachomatis (1.2 versus 5%;
P=0.3) and N. gonorrhoeae (3.6 versus 9.8%; P =0.2),
but not for T. vaginalis (10.8 versus 9.8%) or genital
ulcers (1.1 versus 0%), although reported consistent
condom use (82.6 versus 79%) was not different be-
tween these two groups. '

No significant difference was detected between women
in the intensive and the basic strategy in mean number
of visits between enrollment and the first 6 monthly
outcome assessment (mean 3.8 versus 4.1; P=0.2),
However, compared with women in the basic strategy,
women in the intensive strategy had more frequently
received treatment for T. vaginalis (mean 0.9 versus 0.3
episodes; P=0.0001) and for N. gonotrhoeae and C.
trachomatis (mean 2.3 versus 0.6 episodes; P = 0.0001).
As shown in Fig. 3, women in the intensive strategy
had a lower prevalence of T. vaginalis compared with
women in the basic strategy at the first (14 versus 7%;
P =0.07) and second (11 versus 6%; P = 0.5) outcome
assessment, while there were no differences for other
STD: N. gonorrhoeae (4 versus 6% at first assessment and
6 versus 4% at the second), C. trachomatis (3 versus 1%
at first assessment and O versus 4% at the second) and
genital ulcers (1 versus 1% at first assessment and 0
versus 2% at the second).

20
First outcome assessment

B Basic
B Intensive

jary
[64]
1

Positive (%)
2

4]

o
1

T. vaginalis C. trachomatis

N. gonorrhoeae Genital ulcer
20
Second outcome assessment
15+ W Basic
H Intensive

Positive (%)
3

[$)]
[}

oii 1 =

T. vaginalis C. trachomatis_
N. gonorrhoeae Genital ulcer

Fig. 3. Comparison of the STD prevalence in the basic and
intensive STD diagnosis and treatment strategy groups at the
first (n =117 and 108, respectively) and second outcome
assessments (n = 58 and 56, respectively).
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Discussion

This intervention study in female sex workers in
Abidjan has shown that intervening with an integrated
approach including health education, condom distribu-
tion and regular STD screening and treatment (which
is not dependent on sophisticated laboratory proce-
dures) reduces the incidence of HIV infection. The
results are compatible with the incidence of HIV
infection being fiirther reduced by an intensive diag-
nosis and treatment strategy, although the difference in
HIV seroincidence between the two groups was too
small for such reductions to be reliably detected in the
present study.

The intervention study started about 18 months after
the cross-sectional study and some of the women who
had been screened before the start of the intervention
study later enrolled in the intervention study. Other
female sex workers who had been screened after the
start of the intervention study enrolled in the inter-
vention study more than 2 weeks after their initial
screening. These two factors have resulted in a quasi-
experimental design in which it was possible to compare
female sex workers exposed to the intervention with
women who had not.

The rate of follow-up of female sex workers in this
intervention study was low, consistent with observa-
tions in other studies [17]. The considerable loss to
follow-up may be explained by the high mobility of
female sex workers in West Africa [18,19] and possibly
by factors related to the procedures required by the
research itself. The low follow-up rate has important
implications for the applicability of the intervention.
Indeed 58% of female sex workers were exposed to the
intervention for less than 6 months, precluding an
assessment of HIV incidence in these women, suggest-
ing either that they had left the study area or that the
intervention was not attractive.

The overall estimate of the HIV-1 incidence rate of
8.5/100 person-years among female sex workers in
Abidjan is low compared with that described in Thai-
land (24-29/100 person-years [17]) and in Kenya (42/
100 person-years [20]) but comparable to that in
Kinshasa (8/100 person-years {8]). The 6.5/100 person-
years incidence of HIV-1 during the intervention study
was much lower than the 16.3/100 person-years inci-
dence before the intervention study. This reduction
may be a consequence of both an increase in condom
use and a reduction in the prevalence of STD, linked
to lower susceptibility. As observed in the Kinshasa
study, regular attendance during the intervention study
was associated with a lower HIV incidence rate. The
non-significant association of regular attendance with
lower rates of gonorrheal and chlamydia infection, but
not with increased condom use, may suggest that

regular attenders were less susceptible to HIV infection
because of lower STD rates.

The lower HIV incidence in the intensive strategy
compared with the basic strategy, although not statisti-
cally significant, also suggests that the presence of STD
in HIV-seronegative individuals facilitates the acquisi-
tion of HIV infection [8]. Indeed, STD were more
frequently treated in women in the intensive strategy
than in women in the basic strategy, although there
tended to be a difference between women in the
intensive and the basic strategy only in the prevalence
of trichomoniasis, not other STD. The strong associa-
tion of gonococcal infection and trichomoniasis with
incidence of HIV infection may reflect facilitation of
HIV transmission in the presence of these infections,
but it could also be a marker of increased sexual
exposure. Indeed, sexual exposure was inadequately
assessed at enrollment as self-reported consistent con-
dom use referred to the last working day only. In the
absence of a significant difference between the two
STD diagnosis and treatment strategy groups, the com-
parison of the HIV incidence rates before and during
the intervention study does not allow us to disentangle
the effect of health education and provision of con-
doms [5,21-23] from the effect of STD diagnosis and
treatment [8,9]. Although T. vaginalis, N. gonorrhoeae
and C. trachomatis were significantly more frequently
treated in women in the intensive strategy than in
women in the basic strategy, there were divergent
relative risks for STD prevalence, with only the
prevalence of T. vaginalis lower in the intensive arm.
The Mwanza study suggests that the reduction in HIV
incidence can be attributed to both a reduction in
prevalence of STD and a reduction in the duration of
symptomatic STD [24].

Since the incidence rate of HIV-1 infection among
initially HIV-2-seropositive women was higher than
among initially HIV-seronegative women, these data
do not support the hypothesis that HIV-2 protects
against infection with HIV-1 [25]; the data are in
agreement with four other studies in West Africa that
failed to show such a protective effect [26—29]. While
our study is limited by the use of dual seroreactivity to
indicate dual infection, the great majority of Abidjan
female sex workers with dual seroreactivity have been
shown to have dual infection [30].

In conclusion, an integrated approach to HIV preven-
tion that included health education, condom distribu-
tion and regular STD screening and treatment lowered
the HIV incidence significantly in a cohort of female
sex workers in Abidjan. The basic STD diagnosis and
treatment strategy appears to be slightly less effective,
though not statistically significant, compared with the
intensive strategy in lowering STD prevalence and
HIV incidence. Finally, considering that female sex
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workers and their clients are a driving force of the HIV
epidemic in many countries throughout the world,
national AIDS control programs should consider adopt-
ing as policy the type of integrated approach used in
this intervention study for HIV prevention in these
high-risk populations, although research and surveil-
lance should be continued to determine the most
effective ways to deliver this approach.
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