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Sexuallyy transmitted infections in HIV-infected women 

Sexuall yy  transmitte d infection s in Europea n HIV-infecte d 
women ::  incidenc e in relatio n to time from infectio n 

Birgi tt  H.B. van Benthem 3, Mari a Prins 3, Christin e Larsen b, Marie -
Christin ee Delmas b Jean-Baptist e Brunet b and Annek e van den Hoek a 

forr  the Europea n Study on the Natura l Histor y of  HIV Infectio n in 
Women * * 

Objectives ::  To investigate the prevalence and incidence of sexually transmitted 
infectionss (STI) in HIV-infected women in relation to time from infection and sexual 
behaviour. . 

Design ::  The European study on the natural history of HIV infection in women is a 
prospectivee cohort study of 487 HIV-infected women with a known interval of 
seroconversionn from 12 European countries. 

Methods ::  Incidence was measured with person-time methods. Generalized estimat-
ingg equations analysis was used to determine risk factors for STI. 

Results ::  At entry, 15% of the women were diagnosed with at least one acute STI 
(chlamydiall infection, trichomoniasis or gonorrhoea), 10% with at least one other STI 
(genitall warts or genital ulcerations) and 13% with vaginal candidiasis. Although 
frequentlyy diagnosed during follow-up, the occurrence of acute STI and vaginal 
candidiasiss decreased, whereas the occurrence of other STI increased with ongoing 
timee from HIV infection. Furthermore, women with a history of prostitution [relative 
riskk (RR), 2.00; 95% confidence interval (95% CI), 1.20-3.33] and women with 
irregularr condom use (RR, 7.74; 95% CI, 3.52-17.0) were at higher risk for an acute 
STI. . 

Conclusions ::  Although STI diagnoses were frequent, the occurrence of acute STI 
declinedd with time from infection which might be explained by changed sexual 
behaviourr over time. The occurrence of other STI increased with time from HIV 
infection,, presumably due to reactivation as a result of immunosuppression. 

©© 2000 Lippincort Williams & Wilkins 

AIDSAIDS 2000, 14:595-603 

Keywords ::  HIV-infecte d women , sexuall y transmitte d infections , HIV diseas e 
progressio n n 

Introductionn of all AIDS patients in Europe were women [1]. The 
predominantt mode of HIV transmission in women is 

Thee number of women diagnosed with AIDS has sexual intercourse. In addition to the risk of HIV 
increasedd over the last 10 years such that, in 1997, 20% infection, women are also at risk for other sexually 
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transmittedd infections (STI). Several studies showed 
thatt sexual transmission of HIV is enhanced by co-
mfectionn wi th STI [2 -4] and that HIV-infected per-
sonss may experience prolonged duration and higher 
recurrencee of STI. HIV-infected women have been 
frequentlyy diagnosed with vaginal candidiasis [5,6] and 
bacteriall  vaginosis [7,8]. Gonorrhoea, trichomoniasis, 
genitall  herpes and genital warts are more frequent in 
HIV- infectedd women, in comparison with women 
w hoo are not infected with HIV [9,10]. HIV-infected 
w o m enn play an important role in the further spread of 
HIV .. As the transmission of HI V could be enhanced 
byy co-existence of an STI, the prevention and early 
t reatmentt of STI in these women can reduce their 
infectiouss role. Investigation of risk factors for the 
occurrencee of STI within the group of HIV-infected 
womenn might give more insight to the specific groups 
att risk. Al though risk factors for STI have been studied 
inn HIV- infected women, to our knowledge, none of 
thee studies have taken into account the duration of 
infection. . 

T hee primary objective of the study was to estimate the 
prevalencee and incidence of STI in a group of European 
HIV-infectedd women with a known interval of sero-
conversion.. In addit ion, we investigated behavioural 
factorss associated with the occurrence of STI and the 
relationn between STI and HIV disease progression. 

Methods s 

Studyy population 
T hee European study on the natural history of HIV 
infectionn in w o m en is a prospective multicentre cohort 
off  HIV- infected women with a known interval ot 
seroconversion.. In total, 487 w o m en have been in-
cludedd since 1993 from 31 centres in twelve European 
countries.. W o m en were asked about (lifetime) obstetnc 
andd gynaecological history, sexual behaviour, history of 
STI,, long- term treatment for HIV and other infections, 
andd socio-demographic characteristics. Fol low-up visits 
weree scheduled every 6 months. At each visit a clinical 
examinat ionn was performed including examination tor 
STI,, assessment of the progression of HIV infection 
andd a Pap smear. Blood was drawn at each visit to 
determinee immunologic and virologie markers. 

Al ll  w o m en were HIV positive when they entered the 
studyy and their interval of seroconversion was deter-
minedd retrospectively based on the existence of a 
negativee H I V test less than 2 years before a positive 
HI VV test or on one limited unbroken period (maxi-
m umm 2 consecutive years) of reported HIV risk 
behaviourr since 1980. T he midpoint of the seroconver-
sionn interval (estimated as the interval between the last 
H I VV negative and the first HIV positive test or be-

tweenn the start-date and stop-date of a period with risk 
behaviourr for HIV ) was used as the date of seroconver-
sion.. Because the effect of time since seroconversion 
onn the occurrence of STI was the subject of the present 
study,, we decided to limi t the current analyses to 
womenn with a seroconversion interval based on serolo-
gicall  tests. In addition, centres with more than 50% lost 
too follow-up were excluded. In total, 229 of 487 
womenn were included in the present study. 

Diagnosticc criteria and procedures 
AA positive wet mount was used to diagnose the 
presencee of vaginal candidiasis and trichomoniasis, l ioth 
genitall  ulcerations and genital warts were diagnosed 
clinicallyy during gynaecological examination. Fifty per 
centt of the diagnoses of gonorrhoea were based on 
Gramm stain detection and the other 50% on a positive 
culture.. Primary genital ulcerations and primary genital 
wartss were defined as the first known episode of that 
infection.. Chlamydia trachomatis (chlamydial) infection 
wass diagnosed in case of a positive enzyme-l inked 
immunosorbentt assay, polymerase chain reac t ion /LCR 
orr IF performed on an endocervical sample depending 
onn the test available in the centre. Of the 28 centres. 
111 centres screened systematically for all three acute 
STII  (chlamydial infection, trichomoniasis and gonor-
rhoea),, six centres for one or two acute STI and 11 
centress screened only in case of symptoms. Sixteen 
centress screened systematically for vaginal candidiasis, 
whereass 12 centres did not. However, no differences in 
prevalencee and incidence were observed between 
centress screening systematically and centres screening in 
casee of symptoms. All centres screened systematically 
onn genital warts and genital ulcerations. 

Self-reportedd data on STI were gathered over the year 
priorr to study entry and over the period since the last 
studyy visit. These data were combined with clinically 
diagnosedd STI. Therefore, women could have more 
thann one episode of a specific ST! in the period 
betweenn two consecutive visits assuming that they 
receivedd treatment and were cured from the first 
episode.. An exception was made for genital warts by 
count ingg only one episode per visit since warts may 
persistt longer. 

Variables s 
Time-dependentt covanates related to HIV disease 
progressionn were CD4 cell count and time since 
seroconversion.. To ensure the right direction of cause 
(i.e.. immunosuppression) and effect, CD4 cell counts 
weree taken from the visit preceding assessment of an 
STI.. The occurrence of AIDS, the use of antiretroviral 
treatment,, Pneumocystis amtui pneumonia (PGP) pro-
phylaxiss and prophylactic treatment tor oral and 
vaginall  candidiasis were treated as t ime-dependent 
covanates.. The following methodological covariates 
weree examined: lag time between seroconversion and 
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studyy entry, setting of the centre, and methods of 
screening.. Socio-demographic covariates included age 
att seroconversion, continent of birth, marital status, 
migration,, age at end of education and risk group. 
Geographicc region was divided into three categories: 
Southh (Italy, Portugal, Spain), Central (Belgium, 
France,, The Netherlands, Switzerland) and North 
(Denmark,, Finland, Norway, Sweden). Sexual beha-
viourr was measured through the number of past sexual 
partners,, history of STI, history of prostitution and age 
att first vaginal intercourse. Number of partners, con-
domm use with regular and casual partners, use of 
contraceptivee pill and engagement in unprotected sex 
withh an HIV-positive partner since the last study visit 
weree treated as time-dependent covariates. 

Statistica ll  analyse s 
Thee prevalence of specific STI was calculated at entry 
forr 229 women. The incidence and risk factor analyses 
weree based on follow-up visits. Since not all women 
hadd a follow-up visit, 192 women with 639 visits (until 
Julyy 1998) were available for analyses. The prevalence 
off  STI at entry did not differ significantly between 
womenn with and without follow-up visits. 

Becausee of the small numbers of specific STI, acute 
STII  were grouped together and other STI were 
groupedd together to study risk factors for the occur-
rencee of these infections. The group of acute STI 
consistedd of chlamydial infection, trichomoniasis and 
gonorrhoea.. Other STI included genital ulcerations and 
warts.. Vaginal candidiasis was considered as a separate 
group. . 

Incidence,, which was expressed as number of episodes 
perr 100 person-years, and 95% confidence intervals 
(95%% CI) were calculated using Poisson regression. 
Subjectss were considered to be at risk from entry until 
thee end of the follow-up period. The generalized 
estimatingg equation method (GEE) was used to evalu-
atee covariates associated with the occurrence of an STI. 
Thiss method corrects for dependency between multiple 
visitss of one woman using a covariance structure that 
assumedd an equal correlation between all visits of one 
woman.. Since a specific STI could be diagnosed twice 
betweenn two visits and to take into account person-
yearss of follow-up, we used a Poisson distribution in 
thee GEE model [11]. Covariates which were signifi-
cantlyy associated with an STI in univariate analyses 
weree selected for multivariate analyses together with 
covariatess that appeared to be significant after control-
lingg for CD4 cell count or time since seroconversion. 
Bothh time since seroconversion and CD4 cell count 
weree included in multivariate analyses, independently 
off  the results of the univariate analyses. The 'final' 
multivariatee model appeared after a stepwise backward 
procedure.. Interactions between covariates that were 
includedd in the multivariate models were also examined 

(P<0.05).. In addition, all non-significant covariates 
weree added once more to the final model to investigate 
possiblee confounding. 

Result s s 

Genera ll  characteristic s 
Off  the 229 HIV-infected women with a known 
intervall  of seroconversion, 69% were infected through 
heterosexuall  contact (Table 1). Almost half of the 
womenn lived in southern Europe. The median CD4 
celll  count at entry was 417 X 106 cells/1 [interquartile 
rangee (IQR), 280-642 X 106 cells/1]. At entry, 17% of 
thee women received prophylactic treatment for PCP 
andd 4% received oral treatment for candidiasis. The 
mediann number of women included per centre was 5 
(IQR,, 2-14), the median interval of seroconversion 
wass 7 months (IQR, 3-12 months) and the median 
numberr of visits per woman was three (IQR, 1-5). 
Thee median interval between visits was six months 
(IQR,, 5-8 months). The number of partners since the 
lastt study visit decreased with ongoing time since 
seroconversion,, whereas the percentage of women 
reportingg unprotected sexual intercourse remained 
stablee over time since seroconversion. 

Prevalenc ee and incidenc e 
Tablee 2 shows the prevalence and incidence of acute 
andd other STI, and vaginal candidiasis based on self-
reportt and clinical examination. At entry, 15% of the 
womenn were diagnosed with at least one acute STI, 
10%% with at least one other STI and 13% with 
vaginall  candidiasis. Chlamydial infection was the 
mostt frequently diagnosed and reported acute STI 
duringg follow-up with 6.1 (95% CI, 3.9-8.8) diag-
nosedd and 3.5 (95% CI, 2.0-5.7) reported episodes 
perr 100 person-years. The incidence of vaginal 
candidiasiss was high: 24 diagnoses and 41 self-reports 
off  episodes per 100 person-years. Most genital 
ulcerationss were reported, whereas most genital warts 
weree diagnosed. 

Riskk factor s 
Ass described in the methods, STI were grouped into 
acutee STI (chlamydial infection, trichomoniasis and 
gonorrhoea),, other STI (genital warts and genital 
ulcerations)) and vaginal candidiasis since the number of 
eachh specific infection alone was insufficient. In addi-
tionn to time since seroconversion and CD4 cell count, 
onlyy covariates significantly associated in univariate 
analysess are shown in Tables 3, 4 and 5. No covariates 
includingg sexual behaviour seriously confounded the 
effectss presented in the three multivariate models and 
noo statistically significant interactions were found. 

Inn univariate analyses, the risk of an acute STI de-
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Tablee 1. Characteristics at study entry of 229 women registered in the European multicentre 
studyy on HIV-infection in women. 

Socio-demographic c 
Transmissionn category 

IDU U 
Heterosexuals s 
Other1 1 

Geographicc region 
South h 
Central l 
North h 

Countryy of birth 
Europe e 
Non-Europe e 

Agee at seroconversion (years) 
DiseaseDisease progression 

CD44 cell count (X 106 cells/1)1 

> 5 0 0 0 
200-500 0 
< 2 0 0 0 

AIDS S 
Usee of antiretroviral therapy 

None e 
Monoo therapy 
Doublee therapy 
Triplee therapy 

Methodology y 
Timee between seroconversion and entry (years) 

< 2 2 
2-3 3 
5=4 4 

Settingg of centre 
Hospital l 
Non-hospital l 

Screeningg of STDC 

Systematic c 
Partlyy systematic 
Non-systematic c 

Sexuall behaviour 
Lifetimee partners' 

« 5 5 
6-19 9 
33 20 

Historyy of STD^ 
Historyy of prostitution 

n n 

67 7 
157 7 

5 5 

111 1 
45 5 
73 3 

209 9 
20 0 

88 8 
103 3 
36 6 
22 2 

129 9 
52 2 
30 0 
18 8 

80 0 
84 4 
65 5 

175 5 
54 4 

90 0 
45 5 
92 2 

74 4 
80 0 
72 2 

114 4 
33 3 

% % 

29 9 
69 9 

2 2 

48 8 
20 0 
32 2 

91 1 
9 9 

27(23-32)h h 

38 8 
45 5 
16 6 
10 0 

56 6 
23 3 
13 3 
8 8 

35 5 
37 7 
28 8 

76 6 
24 4 

39 9 
20 0 
40 0 

32 2 
35 5 
31 1 
50 0 
14 4 

aOther.. one transfused, one accident with needles, two unknown risk, one no answer. Shown 
ass median and (interquartile range). 'Data were not available for all women. riCenital herpes, 
trichomoniasis,, gonorrhoea, chlamydial infection, syphilis. IDU, intravenous drug user; STD, 
sexuallyy transmitted diseases. 

creasedd with ongoing time since seroconversion and a 
decreasingg CD4 cell count, but only significantly for a 
countt below 200 X 10h cells/1 (Table 3). Furthermore, 
usee of antiretroviral therapy, use of PCP prophylaxis, 
numberr of lifetime partners, history of prostitution, 
numberr of partners since the last study visit and 
irregularr condom use with either casual or regular 
partnerss were all significantly associated with an acute 
STII  in univariate analyses. After correction for time 
sincee seroconversion, older age at end of education 
significantlyy decreased the risk of an acute STI. In 
multivariatee analyses, only history of prostitution and 
irregularr condom use with casual partners remained 
independentlyy associated with an acute STI. Women 

withh a history of prostitution had a two-fold higher risk 
(95%% CI, 1.20-3.33) compared to women without 
one.. Women who used condoms in less than 50% of 
theirr sexual contacts with casual partners had an almost 
eight-foldd higher risk (95%> CI, 3.52-17.0), and those 
whoo used condoms in 50-99%) of the contacts had a 
two-foldd higher nsk (95% CI, 1.01-4.00) than women 
whoo did not have a casual partner. The risk of an acute 
STII  still decreased with ongoing time since seroconver-
sionn and a decreasing CD4 cell count, although relative 
riskss increased towards unity after correction for sexual 
behaviour. . 

Ongoingg time since seroconversion and a CD4 cell 
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Tablee 2. Prevalence and incidence sexually transmitted infections (STI) diagnosed at clinical examination or self-reported among women 
registeredd in the European multicentre study on the natural history of HIV infection in women. 

Self-reportedd prevalence^ 
(%)) (95% CI) 

Clinicallyy diagnosed 
prevalence e 

(%)) (95% CI) 
Self-reportedd incidence 

perr 100 py (95% CI) 

Clinicallyy diagnosed 
incidence e 

perr 100 py (95% CI) 

Acutee STI 
Chlamydiall infection 
Trichomoniasis s 
Gonorrhoea a 

Otherr STI 
Primaryy genital ulcerations 
Recurrentt genital ulcerations 
Primaryy genital warts 
Recurrentt genital warts 

Vaginall candidiasis 

7.4(4.4-11.6) ) 
12.22 (8.3^17.2) 
4.4(2.1-7.9) ) 

11.8(7.9-16.7) ) 
1.3(0.3-3.8) ) 

NA A 
NA A 

23.11 (17.8-29.2) 

11.8(7.9-16.7) ) 
3.11 (1.2-6.2) 
2.22 (0.7-5.0) 

0.0(0-1.6) ) 
3.5(1.5-6.8) ) 
3.5(1.5-6.8) ) 
3.9(1.8-7.3) ) 

13.11 (9.0-18.2) 

3.5(2.0-5.7) ) 
1.3(0.5-2.7) ) 
1.3(0.5-2.7) ) 

1.33 (0.5-2.7) 
7.11 (4.8-10.0) 
1.0(0.3-2.4) ) 
0.8(0.2-2.0) ) 

41.4(35.0-48.7) ) 

6.11 (3.9-8.8) 
3.0(1.6-5.1) ) 
1.0(0.3-2.3) ) 

1.3(0.5-2.7) ) 
3.8(2.2-6.0) ) 
3.8(2.2-6.1) ) 
8.6(6.0-11.8) ) 

23.5(18.7-29.1) ) 

aOverr the year before entry into the study. CI, confidence interval; py, person-years; NA, not available. 

Tablee 3. Risk factors for acute sexually transmitted infections (i.e. chlamydial infection, tricho-
moniasiss and gonorrhoea) in univariate and multivariate analyses among women registered in 
thee European multicentre study on HIV-infection in women. 

Riskk factor 
Univariatee analyses 

RRR (95% CI) 
Multivariatee analyses 

RRR (95% Ct) 

Timee since seroconversion (years) 
0-4 4 
5-8 8 
> 8 8 

CD44 cell count ( x 10^ cells/1) 
> 5 0 0 0 
200-500 0 
< 2 0 0 0 

Usee of ART 
None e 
Monoo therapy 
Doublee therapy 
Triplee therapy 

Usee of PCP prophylaxis 
Agee at end of education-' 

<< 18 
ss 18 

Lifetimee partners 
« 5 5 
6-19 9 
& 2 0 0 

Historyy of prostitution 
Numberr of partners since last visit 

0 0 
1 1 
>> 1 

Condomm use with regular partner 
Noo regular partner 
Alway5(100%) ) 
Regularr (50-99%) 
Irregularr (< 50%) 

Condomm use with casual partner 
Noo casual partner 
Alwayss (100%) 
Regularr (50-99%) 
Irregularr (< 50%) 

1.00 0 
0.533 (0.27-1.04) 
0.299 (0.06-1.29) 

1.00 0 
0.611 (0.36-1.03) 
0.255 (0.08-0.82) 

1.00 0 
0.700 (0.28-1.72) 
0.511 (0.24-1.10) 
0.433 (0.19-0.99) 
0.399 (0.16-0.94) 

1.00 0 
0.555 (0.30-1.01) 

1.00 0 
1.988 (0.92-4.27) 
2.666 (1.23-5.74) 
2.688 (1.42-5.06) 

1.00 0 
1.366 (0.63-2.95) 
3.722 (1.46-9.47) 

1.00 0 
1.077 (0.48-2.39) 
1.111 (0.34-3.64) 
3.188 (1.54-6.58) 

1.00 0 
1.677 (0.79-3.51) 
3.566 (1.70-7.45) 
14.11 (5.51-36.1) 

1.00 0 
0.644 (0.36-1.14) 
0.488 (0.12-1.87) 

1.00 0 
0.677 (0.41-1.10) 
0.344 (0.11-1.11) 

2.000 (1.20-3.33) 

1.00 0 
1.477 (0.73-2.94) 
2.011 (1.01-4.00) 
7.744 (3.52-1 7.01 

tt after correction for time since seroconversion. RR, relative risk; 957o CI, 95% 
confidencee interval; ART, antiretroviral therapv; PCP, Pneumocystis carinii pneumonia. 

countt below 200 X 10'' cells/1 increased the risk of 
otherr STI in univariate analyses, although not signifi-
cantlyy (Table 4). Women who had AIDS or who used 
PCPP prophylaxis and women with no more than one 

partnerr since the last study visit were at increased nsk 
forr other STI in univanate analyses. After correction 
forr CD4 cell count and time since seroconversion, 
unprotectedd sex with an HIV-positive partner appeared 
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Tablee 4. Risk factors tor other sexually transmitted infections ii.e. genital warts and ulcerations) 
inn univariate and multivariate analyses among women registered in the European multicentre 
studyy on HIV-infectton in women 

Univariatee analyses Multivariate analyses 
Riskk factor RR(95%CH RR .95% Ch 

Timee since seroconversion iyears> 
0 - 4 4 

5 - 8 8 
>> 8 

CD44 cell count iX 10" cells/li 
>> 500 
200-500 0 
<< 200 

AIDS S 
Usee of PCP prophylaxis 
Numberr of partners since last studv 

o o 
1 1 

->> 1 
Unp ro tec tedd sex w i t h HIV-pos i t ive 

visit t 

lartner' ' 

1.00 0 

1.52 2 
11 ,f>5 

1.00 0 
1.00 0 

l . f )5 5 
2 .. 39 
3.06 6 

1.00 0 
0.48 8 

0.40 0 
1.92 2 

i ü . 9 7 --

(0 .87--

i 0 . 5 d --
(0.74 4 
(1.20 0 

(1.86 6 

(0.61 1 

iü .17 7 
(0.93 3 

2.3ÖI I 
-3.121 1 

-1 .77) ) 

- 3 .69 9 
-4 .78 8 

-5.031 1 

-1.571 1 

-0 .96 6 

3.96i i 

1.00 0 
1.60 0 

1.82 2 

1.00 0 

0.82 2 
1.46 6 

2.22 J 

(0.99--

(0.91 1 

'0.4( i i 
i0.59 9 

:: 1.02 

-2 .60 0 

-3.63 3 

1.43 3 
-3 .58 8 

4.85 5 

-'Significantt after correction for both time since seroconversion and CDA ie l ! tount. RR. relative 
risk;; 95% ( I , 95% t onfidence interval; PCP, Pneumocystis o r /n» pneumonia. 

Tablee 5. Risk factors tor vaginal < andidiasis in univariate and multivariate analyses among 
womenn registered in the European multicentre studv on HIV-inlei tion in women. 

Univariatee analyses Multivariate analyses 
Riskk factor RRi95%Cb RRi95%CI: 

Timee since seroconversion  yearsi 
0 -44 1.00 100 
5_88 0.76 i().5 3  1.081 0.75 i().53-1.071 
..>> 8 OAh i ().14-0.9ii 0 . i6 (0.14-0.95 

CD44 eel! count rx 10'' celK/l
.>> 500 1 00 1.00 
200-5000 1.07(0.75-1.62' 1 .16 ill.82 - 1 .65' 
. - 2 000 0.98 i().59 1.5{i 1.17 10.75 1.H4

Timee between seroc onversion and entry \earsi 
0-11 ' 1-00 
^^ 2 0.69 (0.50 0.96i 

Usee ot treatment for vaginal candidiasis 1.56 '1.07 2.2ti> 1.50 ' 1.02-2.21 J 

RR,, relative risk; 95"/o ( I , 95% < ontident e interval. 

too be significantly related with other STI, Multivariate recurrent character ot this condit ion. Neither the use 
analysess showed that only having unprotected sex with of oral treatment tor candidiasis nor CD4 cell count 
ann HIV-posi t ive partner since the last study visit were significantly associated with vaginal candidiasis in 
remainedd significantly associated with other STI with a both univariate ,\\K\ multivariate analyses. In mult i-
relativee risk of 2.23 (l-*5% CI, 1.02-4.K5). In compari- variatc- analyses, the relationship with time since ser-
sonn with univariate analyses, the relative risk increased oconvcrsion remained significant. Also, prescribed 
fromm unity- for t ime since seroconversion and towards treatment for vaginal candidiasis at the preceding study 
unitvv for C D4 cell counts below 200 X ] 0f' cells/1 after visit remained positively associated with the occurrence 
correctionn for unprotected sex with an HIV-positive of a recurrent infection (relative risk. I.n'i; On",, CI. 
partner.. However, these associations were still not 1.02-2.21). 
significant. . 

Inn univariate analyses, both increasing t ime since 
seroconversionn and a long lag time between serocon- D i s C U S S i o n 
versionn and entry were significantly but inversely 
associatedd with the risk of vaginal candidiasis (Table 5). Although the women knew that they were HIV posi-
Prescnbedd treatment for vaginal candidiasis was post- tive, transmission of acute STI occurred frequently at 
tivelvv associated with vaginal candidiasis indicating the entry and during follow-up. 1 lie occurrence ot other 
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STII  and vaginal candidiasis was also high. At entry, 
15%% of the women were diagnosed with at least one 
acutee STI, 10% with at least one other STI and 13% 
wit hh vaginal candidiasis. The prevalence at study entry 
mightt be relatively high for several reasons. First, the 
reasonn for study entry could have been related to the 
presencee of an STI, especially when this infection was 
symptomatic.. Unfortunately, information on the reason 
forr study entry is lacking. Second, the first study visit 
couldd have been the first medical check-up for a long 
timee and therefore the presence of infections might be 
highh since asymptomatic infections could exist for an 
extendedd period of t ime. Nevertheless, the prevalence 
off  STI in our study is comparable to those observed in 
previouss studies among HIV-infected women [8— 
10,12-15]. . 

W o m enn with a history of prostitution or irregular 
condomm use with casual partners were at increased risk 
off  an acute STI, which is an indication for the validity 
off  self-reported sexual behaviour. These results are 
comparablee with other studies among HIV-infected 
personss showing a relationship between sexual beha-
viourr and acute STI [10,13,16]. In contrast with some 
studiess [14,15], we did not find differences between 
womenn w ho became infected through heterosexual 
intercoursee and through intravenous drug use. The 
resultss of the present study suggest that the nsk of an 
acutee STI decreased with ongoing time since serocon-
versionn and with a decrease in C D4 cell count after 
controll ingg for sexual behaviour, although it was not 
statisticallyy significant. Both covariates could have been 
aa surrogate marker for sexual risk behaviour assuming 
thatt women become less sexually active with ongoing 
timee since infection because after correction for sexual 
behaviourr the relative risks changed towards one. 
However,, the decreased risk with ongoing time since 
seroconversionn and decreasing CD4 cell count in 
multivariatee analyses might indicate a residual con-
foundingg which suggests that not all relevant sexual 
behaviourr was (adequately) measured. 

Inn contrast, the occurrence of other STI was increased 
withh ongoing time since seroconversion and a C D4 cell 
countt below 200 X 106 cells/1, but not significantly. 
Oncee a woman is infected (through sexual intercourse) 
wit hh human papilloma virus, which might cause genital 
warts,, or with herpes simplex virus, which might cause 
genitall  ulcerations, reactivation of these infections 
couldd take place especially in immunosuppressed w o-
menn [10.17.18]. In addition, the occurrence of other 
STII  was higher in women who had unprotected sexual 
contactss with an HIV-positive partner. One explana-
tionn might be that consistent re-infection and/or 
chronicc irritation, due to unprotected sexual contacts, 
inducess ganglion triggering that results in the recur-
rencee of ulcerations or the persistence of genital warts 
[19]. . 

Vaginall  candidiasis was not associated with sexual risk 
behaviour,, which is in accordance to the literature. 
W o m enn w ho received treatment for vaginal candidiasis 
weree at increased nsk for vaginal candidiasis indicating 
thee recurrent character of this condit ion. The occur-
rencee of vaginal candidiasis significantly decreased with 
t imee since HI V infection even after correction for 
treatmentt for vaginal and systemic candidiasis. I t is 
knownn that oral treatment for candidiasis prevents 
vaginall  candidiasis in immunosuppressed HIV-infected 
womenn [20]. So, it might be that prescription of oral 
treatmentt for candidiasis, which increased with ongoing 
t imee since HI V infection, was not consequently 
reported.. Indeed, additional analyses showed that oral 
treatmentt was only reported for 17% of the women 
wit hh oesophageal candidiasis. O ur finding is in contrast 
wit hh studies demonstrating that the occurrence of 
vaginall  candidiasis increased with a decreasing C D4 cell 
countt [6,14,21]. However in line with our findings, a 
studyy of Imam et al. [5] demonstrated that Candida 
oftenn infects vaginal mucosa when there is no signifi-
cantt reduction in CD4 cell counts. 

Severall  limitations of the present study should be 
noted.. First, since not all centres screened system-
aticallyy on STI and did not use a sensitive test for the 
detectionn of chlamydial infections and gonorrhoea, 
thee prevalence and incidence could have been under-
estimated.. However, no significant differences in 
incidencee of STI were found between centres screen-
ingg systematically and centres screening only in case 
off  symptoms. Second, we combined clinically diag-
nosedd STI with self-reported events. It has been 
shownn that self-reported infections are reliable [22] 
althoughh this appeared to be untrue for HIV-positive 
drug-usingg prostitutes [23]. Since only 6% of the 
womenn in our study were drug-using prostitutes, we 
thinkk it is very unlikely that our results have been 
affectedd seriously. Self-reported and diagnosed infec-
tionss were treated as separate infections, assuming that 
aa woman was treated and cured within the period 
betweenn two visits. Nevertheless, it might be possible 
thatt a woman reported an STI that was previously 
diagnosed.. However, the number of visits at which a 
specificc STI was diagnosed followed by a visit at 
whichh the same STI was reported was small (less than 
10%).. This is the reason why overestimation of 
prevalencee and incidence is unlikely. For genital 
warts,, we counted only one episode per visit since 
thesee infections could persist for a long time. Never-
theless,, it cannot be ruled out that the same episode 
wass measured twice. 

Inn conclusion, among HIV-infected women the occur-
rencee of other STI and vaginal candidiasis was high 
and,, although women knew their serostatus, acute STI 
weree frequently acquired. Results suggested that the 
riskk ot acute STI and vaginal candidiasis decreased and 
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thee risk, of other STI increased with ongoing time since 
seroconversion.. The present study was the first study 
thatt describes these associations and therefore these 
findingss should be confirmed by other seroconverter 
studies.. Transmission of H I V is enhanced by co-
infectionn with STI. Therefore, we strongly recommend 
regularr gynaecological examinations of and early treat-
mentt for HIV-infected women next to prevention 
measures,, particularly in those with a history of 
prost i tut ionn and irregular condom use, to reduce 
morbidi tyy and further HIV transmission. 
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