
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Epidemiological studies of HIV infection in woman

van Benthem, B.H.B.

Publication date
2001

Link to publication

Citation for published version (APA):
van Benthem, B. H. B. (2001). Epidemiological studies of HIV infection in woman. [Thesis,
fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/epidemiological-studies-of-hiv-infection-in-woman(c78fa92d-d79f-4f56-829b-18322848f519).html


Chapterr 8 

Prevalencee and determinants of HSV-1 and HSV-2 
antibodiess in European HIV-infected women 

vann Benthem BHB, Spaargaren J, van den Hoek JAR, Merks J, Coutinho RA, Prins M 
andd the European Study on the Natural History of HIV infection in women 

SexuallySexually Transmitted Infections 2001; 77:120-124 





HSV-11 and HSV-2 antibodies in HIV-infected women 

Prevalencee and risk factors of HSV-1 and HSV-2 
antibodiess in European HI V infected women 

BB H B van Benthem, J Spaargaren, J A R van den Hoek, J Merks, R A Coutinho, M Prins, 
andd the European Study on the Natural History of HIV Infection in Women 

Objectives:: To investigate the prevalence and risk factors of HSV-1 and HSV-2 antibodies in 
HIVV infected women and die association between recurrent genital ulcerations and HIV disease 
progressionn in HSV-2 positive women. 
Methods::  The presence of HSV antibodies was tested in 276 of the 487 women participating in 
aa European cohort study of HIV infected women. Prevalence rate ratios described die association 
betweenn HSV infection and its risk factors, using log binomial regression. Generalised estimating 
equationss (GEE) analysis was performed to determine die impact of markers of HTV disease pro-
gressionn on recurrent genital ulcerations. 
Results::  The prevalence of HSV-1 and HSV-2 antibodies was 76% (95% confidence interval 
(95%% CI): 71-81) and 42% (95% CI: 36-50); 30% (95% CI: 24-35) of the women had antibod-
iess against both HSV-1 and HSV-2. The prevalence of HSV-1 was 86% (95% CI: 80-92) in 
soudiernn Europe compared wim 69% (95% CI: 57-79) and 67% (95% CI: 55-77) in central and 
northernn Europe (p=0.002). This geographical variation remained after adjustment for other risk 
factors.. An increasing number of years of sexual activity (p=0.0002) and a history of prostitution 
(p=0.0001)) were independently associated with HSV-2 prevalence. In HSV-2 positive women, 
symptomaticc cases of HSV infection were minimal, but increased with decreasing CD4 count. 
Conclusion:: In HIV infected women, die prevalence of HSV antibodies is high and symptomatic 
casess of HSV infection are minimal, but increase with decreasing CD4 count. HSV-2 but not 
HSV-11 was related to sexual behaviour (that is, a history of prostitution and die number of sexu-
allyy active years) in this group of HTV infected women. 
(.Sex(.Sex Transm Inf 2001;77:120-124) 
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Introductio n n 
Infectionn with herpes simplex viruses (HSV) is 
veryy common worldwide. In European coun-
tries,, die estimated prevalence of HSV-1, 
determinedd by means of antibody measure-
ments,, varies between 60% and 90% in die 
generall  population, whereas die prevalence of 
HSV-22 ranges from 8% in pregnant women to 
50%% in homosexual men.1 Transmission of 
HSV-22 is more efficient from men to women 
thann vice versa.2' Usually, HSV-1 infection 
occurss in childhood, causing mainly oro-labial 
lesions,, but it can occur with sexual transmis-
sion,, causing genital herpes.*5 HSV-2 infec-
tion,, die major cause of genital herpes, is 
almostt always sexually transmitted. After pri-
maryy infection, bodi types remain latently 
presentt in the body and lead to die production 
off  lifelong antibodies. A previous HSV-1 infec-
tiontion appears to provide a degree of protection 
againstt primary genital HSV-2 infection and its 
severity.2* * 

Thee presence of genital herpes increases the 
riskk for transmission of HIV.6 7 Only a minority 
off  HSV-2 infected people develop clinical 
symptomss of HSV-2 infection and asympto-
maticc HSV-2 shedding is more common in 
peoplee co-infected widi HIV man in HIV 
uninfectedd people.*"11 These findings indicate 
thatt a large proportion of HSV-2 infected indi-
vidualss are unaware of their HSV-2 infection 
andd are at risk of transmitting the agent. Risk 

factorss for HSV-1 and HSV-2 prevalence in 
HIVV infected people have not yet been studied. 
Therefore,, the objectives of our study were to 
determinee the prevalence and risk factors of 
HSV-11 and HSV-2 in a cohort of European 
womenn widi HTV infection of known duration. 
Furthermore,, we assessed die relation between 
HIVV disease progression and the recurrence of 
genitall  ulcerations in HSV-2 infected women. 

Methods s 
STUDYY POPULATION 

Thee European Study on die Natural History of 
HIVV Infection in Women involves a prospective 
cohortt of HTV infected women widi a known 
intervall  of HTV seroconversion, as detailed 
elsewhere.122 Since 1993, 487 women from 31 
centress in 12 European countries have been 
included.. Follow up visits are scheduled every 
66 mondis. At each visit, a standardised 
questionnairee is used to record various socio-
demographicc and sexual characteristics and a 
clinicall  examination, including a gynaecologi-
call  examination, is performed. During each 
visitt immunological (for example, CD4 count) 
andd virological (for example, HTV-RNA levels) 
markerss are determined. In 276 of the 487 
womenn (57%), extra blood samples were taken 
att die first visit and during follow up and stored 
inn die central repository of the European wom-
en'ss study. Of these blood samples, we used the 
firstfirst available sample drawn in each case for the 
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determinationn of HSV antibodies. The stored 
samplee had been obtained at study entry in 138 
womenn (50%); it was taken within 10 months 
off  study entry in an additional 69 women 
(25%).. Samples were obtained for all women 
withinn 4 years after study entry. Differences in 
riskk factors (mentioned below) for the presence 
off  HSV antibodies between women with and 
withoutt a blood sample were tested and it 
appearedd that these groups only differed for 
geographicc region, place of recruitment, mode 
off  HTV transmission, and age at first vaginal 
intercourse. . 

LABORATOR YY METHOD S 
Thee first available blood sample for each 
womann was tested for specific antibodies 
againstt HSV-1 and HSV-2. Analysis of HSV 
antibodiess was performed with a commercial 
enzymee immunoassay (EIA, Gull Laboratories, 
Germany).""  An extinction ratio (compared 
withh a control) above 1.5 was defined as 
seropositive,, less man 0.8 as seronegative, and 
betweenn 0.8 and 1.5 as intermediate. Samples 
withh extinction ratios in the intermediate zone 
forr either HSV-1 (n=34) or HSV-2 (n=38) 
weree retested with a rapid immunoblot assay 
(RIBA,, Chiron Corporation, CA, USA) used 
accordingg to the manufacturer's instructions.14 

Bothh tests were evaluated by our research 
groupp and were found to be suitable for epide-
miologicall  studies." Of the 34 intermediate 
HSV-11 samples, 25 were positive and nine were 
negativee for HSV-1 antibodies with immuno 
blot.. Of the 38 samples intermediate for 
HSV-2,, 35 were reactive, and three turned out 
too be non-reactive to specific HSV-2 antigens. 

RISKK  FACTORS 
Variouss sociodemographic and sexual charac-
teristicss as well as methodological risk factors 
weree assessed by means of the questionnaire 
andd were evaluated as risk factors for the 
prevalencee of HSV-1 and HSV-2 antibodies. 
Sociodemographicc risk factors included mode 
off  HIV transmission (heterosexual intercourse, 
injectingg drug use, other), geographic region, 
agee at sampling, continent of birth (Europe v 
non-Europe),, marital status, and age at end of 
education.. Geographic region (that is, region 
wheree the women live) was divided into three 
categories:: south (Greece, Italy, Portugal, 
Spain),, central (Belgium, France, Netherlands, 
Switzerland),, and north (Denmark, Finland, 
Norway,, Sweden). Sexual behaviour at the time 
thee blood sample was measured in terms of 
historyy of STD, history of prostitution, the 
numberr of past sexual partners (that is, a 
personn with whom they had sexual inter-
course),, the number of years of sexual activity, 
andd age at first vaginal intercourse. The follow-
ingg methodological risk factors were examined: 
lagg time between seroconversion and study 
entry,, setting of the centre, year of the first HIV 
positivee test, and year when the blood sample 
wass drawn. AH risk factors were categorised 
basedd on the median, ternles, or quartiles, 
exceptt the number of past sexual partners, 
whichh had been categorised in the question-
naire.. Time dependent categorised risk factors 

TableTable 1 Prevalence ofHSV-l and HSV-2 antibodies in 
HIVHIV  infected women registered in the European Vfbmen 
Study Study 

HSV-11 antibodies 
Negative e 
Positive e 
Total l 

HSV-2HSV-2 antibodies 

Negative Negative 
No(%) No(%) 

322 (12) 
1288 (46) 
1600 (58) 

Ibsitive Ibsitive 
No(%) No(%) 

34(12) ) 
822 (30) 
116(42) ) 

Total Total 
No(%) No(%) 

666 (24) 
2100 (76) 
2766 (100) 

relatedd to HTV disease progression were evalu-
atedd as risk factors of recurrence of genital 
ulcerations.. These risk factors were CD4 
countss and HTV-RNA levels. To ensure the 
rightt direction of cause and effect, CD4 counts 
andd HIV-RNA levels were used from the visit 
precedingg assessment of genital ulcerations. 

STATISTICA LL  ANALYSES 
Whenn the prevalence of an outcome is high, 
oddss ratios can be misleading if they are inter-
pretedd as relative risks.16"18 Because the preva-
lencee of HSV-1 and HSV-2 was high in the 
presentt study, prevalence rate ratios instead of 
oddss ratios were used to describe the associ-
ationn between HSV infection and its risk 
factors.. The analyses were done with the 
GENMODD procedure in SAS, using a log bino-
miall  regression model in which the log 
transformedd prevalence is a linear function of 
thee risk factors." Risk factors significantly 
associatedd (p<0.05) with the prevalence of 
HSVV antibodies were selected for the multi-
variablee analyses, using a forward procedure. In 
multivariablee analyses, we tested interactions 
betweenn risk factors in the final model and 
confounding. . 

Thee effect of HTV-RNA levels (available for 
1944 of 276 women) and CD4 count on the 
recurrencee of genital ulcers in HSV-2 positive 
womenn was measured using a logistic 
regressionn model for repeated measurements. 
Thiss generalised estimating equation method 
(GEE)) corrects for correlation between meas-
urementss within the same individual. We 
appliedd a correlation structure that assumes an 
equall  correlation between all measurements of 
onee woman.20 

Results s 
Amongg 276 HTV infected women, the preva-
lencee of HSV-1 antibodies was 76% (95% CI 
(95%% CI): 71.1-81.1), and the prevalence of 
HSV-22 antibodies was 42% (95% CI: 36.2-
47.9)) (table 1). The prevalence of the presence 
off  both HSV-1 and HSV-2 antibodies was 30% 
(95%% CI: 24.3-35.1). At the time of sampling, 
onlyy 25% of the HSV-2 infected women and 
13%% of the HSV-1 infected women reported a 
historyy of genital herpes. Furthermore, 62% of 
thee women who reported a history of genital 
herpess were HSV-2 positive, and 11% of the all 
HSV-22 positive women received antiviral HSV 
treatmentt at least once. 

Thee prevalence and prevalence rate ratios of 
HSV-11 infection by geographic region are pre-
sentedd in table 2. Of all subjects living in 
southernn Europe 86% were infected with 
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TableTable 2 Risk factor independently associated with the 
presencepresence of HSV-1 antibodies among 276 toornen registered 
inin  the European Women Study 

Prevalence Prevalence 
HSV-1HSV-1 infection 

PR*PR* 95% CI*  p Vabue 

TableTable 4 ChnicaBy diagnosed genital ulcerations stratified 
byby markers of HIV  disease progression in HSV-2 positive 
iBomeniBomen registered in the European Wbmen Study 

HSV-2HSV-2 positive 

Geographicall  region 
Southh 86 
Centrall  69 
Northh 67 

1.00 0 
0.80 0 
0.78 8 

0.0017 7 
0.67-0.94 4 
0.64-0.91 1 

CD44 count (xl0*/l ) 
=ss 200 
<200 0 

HIV-RN AA levels (copies/ml) 
«1000 0 
1001-1000 000 
>1000 000 

No(%)* No(%)* 

7(2) ) 
8(8) ) 

1CD D 
3(3) ) 
1(6) ) 

ORf ORf 

1.00 0 
4.87 7 

1.00 0 
1.48 8 
5.43 3 

95%95% at 

1.53-15.5 5 

0.47-4.70 0 
0.95-31.0 0 

RR = prevalence rate; CI  = confidence interval estimated with 
logg binomial regression analyses. 

HSV-11 compared with 69% and 67% of all 
thosee living in central and northern Europe, 
respectively.. This difference was statistically 
significantt  (p=0.002), even after  adjustment 
forr  other  risk factors. The presence HSV-1 
antibodiess was not related to sexual behaviour 
inn this group of European HIV infected 
women,, not even when the analysis was 
restrictedd to women under  die age of 30 years. 
Alll  other  risk factors, including continent of 
birth ,, were not significantly associated with 
HSV-11 prevalence or  confounded the associ-
ationn between HSV-1 infection and geographic 
region. . 

Thee results of univariable and multivariabi e 
analysess of HSV-2 infection are shown in table 
3.. In univariable analysis, the prevalence of 
HSV-22 antibodies was associated with the 
modee of HIV transmission, geographic region, 
age,, and sexual behaviour. The presence of 
antibodiess for  HSV-1 decreased the likelihood 
off  HSV-2 infection, although not significandy 
(prevalencee rate ratio (PR): 0.76, 95% CI: 
0.57-1.03).. Women with a history of STD or 
prostitutio nn had a higher  risk of HSV-2 
infectionn than women without such histories. 
Inn univariable analysis, the prevalence of 
HSV-22 antibodies increased significandy with 
increasess in number  of sexual partners and 
numberr  of years of sexual activity. After  adjust-
mentt  for  sexual behaviour, the effects of mode 
off  HTV transmission, geographic region and 
agee were no longer  significant. In multivariabi e 

TableTable 3 Risk factors associated with the presence of HSV-2 antibodies among 276 toornen registered in the European 
WomenWomen Study 

*Noo = number  of clinically diagnosed genital ulcerations; (%) = 
percentagee of visits wim clinically diagnosed ulcerations. 

RR = odds ratio; CI  = confidence interval estimated with 
logisticc regression for  repeated measurements. 

analysis,, only the number  of years of sexual 
activityy and a history of prostitution remained 
independentlyy and significandy associated widi 
HSV-22 infection. Women wim a history of 
prostitutio nn had a 1.8-fold higher  risk of 
HSV-22 infection than women without a history 
off  prostitution . In addition, women who were 
sexuallyy active for  20 years or  more had an 
almostt  twofold higher  risk of HSV-2 infection 
mann women who were sexually active for  less 
mann 10 years. We found neither  statistically 
significantt  confounding factors nor  an interac-
tionn between history of prostitution and the 
numberr  of years of sexual activity. 

Overall,, the number  of recurrent genital 
ulcerationss was low in HSV-2 positive women, 
evenn in immunosuppressed women (table 4). 
However,, the recurrence of genital ulcerations 
wass significandy higher  in HSV-2 infected 
womenn with CD4 counts below 200 cells xl06/l 
thann in women with CD4 counts higher  than 
2000 cells xlOVl . In the 194 women wim 
availablee HTV-RNA measurements, recurrent 
HSVV infections increased with increasing 
numberr  of HTV-RNA copies, although not sig-
nificandy.. These results did not change after 
adjustmentt  for  co-infection with HSV-1. 

Modee of HTV transmission 
Heterosexuall  intercourse 
Injectin gg drug use 
Other r 

Geographicall  region 
South h 
Central l 
North h 

Agee at sampling (years) 
<25 5 
25-29 9 
30-34 4 
>34 4 

Historyy of STD 
Historyy of prostitution 
Numberr  of partners in lifetime 

0-5 5 
6-19 9 
S20 0 

Yearss sexually active 
<10 0 
10-19 9 
320 0 

PrevalencePrevalence (%) 

38 8 
60 0 
30 0 

35 5 
45 5 
52 2 

32 2 
31 1 
43 3 
56 6 
55 5 
81 1 

33 3 
39 9 
63 3 

25 5 
41 1 
61 1 

Univariable Univariable 

PR* PR* 

1.00 0 
1.61 1 
0.80 0 

1.00 0 
1.29 9 
1.50 0 

1.00 0 
0.94 4 
1.33 3 
1.72 2 
1.64 4 
2.13 3 

1.00 0 
1.19 9 
1.89 9 

1.00 0 
1.65 5 
2.41 1 

95%95% CI* 

1.21-2.09 9 
0.22-1.67 7 

0.90-1.82 2 
1.08-2.08 8 

0.54-1.76 6 
0.82-2.38 8 
1.09-3.03 3 
1.25-2.16 6 
1.60-2.67 7 

0.83-1.71 1 
1.37-2.63 3 

1.03-2.76 6 
1.58-3.95 5 

pp Value 

0.006 6 

0.047 7 

0.009 9 
<0.001 1 
<0.001 1 

<0.001 1 

<0.001 1 

Multivariabie Multivariabie 

PR*PR* 9594 CI* 

1.833 1.25-2.68 

1.00 0 
1.422 0.93-2.17 
1.999 1.28-3.10 

pp Value 

<0.001 1 

<0.001 1 

*PRR = prevalence rate; CI  = confidence interval estimated with log binomial regression analyses. 
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Discussion n 
Too our knowledge, this is the first study to 
describee risk factors for HSV-1 and HSV-2 
antibodiess in HIV infected women. The preva-
lencee of HSV-1 and HSV-2 antibodies in the 
HIVV infected women included in the present 
studyy was 76% and 42%, respectively. The only 
independentlyy associated risk factor of HSV-1 
antibodiess was geographic region. Our finding 
thatt the prevalence of HSV-1 antibodies is 
higherr in southern Europe than in central and 
northernn Europe is consistent widi those of 
studiess among various populations in several 
Europeann countries, ranging from 60% among 
STDD clinic attendees in Sweden up to 88% 
amongg women counselled in prenatal clinics in 
Italy.'' Geographic variation in the prevalence 
off  HSV-1 antibodies might be explained by 
variationn in socioeconomic factors during 
childhood,, which we did not measure, such as 
familyy size and intimate family contact. More-
over,, the presence HSV-1 antibodies was not 
relatedd to sexual behaviour in this group of 
Europeann HIV infected women. This lack of 
associationn is in contrast with the link found in 
recentt studies between sexual behaviour and 
diee presence of HSV-1 antibodies and with the 
suggestionn mat HSV-1 is of increasing 
importancee as a cause of genital herpes.4'21 

Womenn in our cohort were probably infected 
earlyy in life and already had antibodies for 
HSV-11 by the time they became sexually active. 
Ourr results suggested that HSV-1 infection 
reducess the risk for HSV-2 infection, as was 
describedd by others.2 3 22 

Thee prevalence of HSV-2 antibodies was 
stronglyy related to sexual behaviour. Women 
withh a history of prostitution were at higher risk 
forr HSV-2 infection than women without such 
aa history. Furthermore, the prevalence in-
creasedd with increasing number of sexually 
activee years. Thus, in HIV infected women, the 
presencee of HSV-2 antibodies maybe used as a 
surrogatee marker for sexual behaviour. These 
findingss are consistent with those of studies 
amongg attendees of STD clinics23 M and with 
populationn based surveys.25"27 Worldwide, there 
iss some geographic variation in the prevalence 
off  HSV-2—for example, a higher prevalence in 
Chee United States and Africa.' " 2a " However, 
wee found no evidence for geographical varia-
tionn within Western Europe. 

Evidencee was found for a relation between 
thee recurrent genital ulcerations and markers 
off  HIV disease progression. A decreasing CD4 
countt was associated widi an increase in the 
recurrencee of genital ulcerations in HSV-2 
positivee women. Recurrent genital ulcerations 
weree more common in women with increased 
HTV-RNAA levels, but the effect was not statisti-
callyy significant. The recurrence of ulcerations 
increasedd with more advanced stages of HIV 
disease,, as was found in a study among HIV 
infectedd prostitutes in Amsterdam.6 On the 
odierr hand, only a small proportion of HSV-2 
infectedd women reported a history of genital 
herpess at the moment die blood sample used 
forr HSV determination was obtained. This 
indicatess mat HSV-2 infection was present 
withoutt symptoms in most of the HIV infected 
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womenn included in this study. Since asympto-
maticc HSV shedding is (more) common in 
HIVV positive dian in HIV negative individuals, 
HIVV infected women are at risk of transmitting 
HSVV to their partners and neonates.30"32 Thus, 
theirr partners should use condoms to protect 
againstt transmission of HIV as well as of HSV. 
Inn HTV infected women of reproductive age, 
attentionn should be given to the possibility of 
verticall  HSV transmission as well as HTV 
transmission. . 

Somee limitations of this study should be 
noted.. Firsdy, a stored blood sample was avail-
ablee for only 276 of the 487 women included in 
thee European women's study. Since women 
widioutt a stored blood sample lived more often 
inn normern Europe, it is likely that die 
prevalencee of HSV-1 infection among all 
womenn included in the European women's 
studyy is lower. Risk factors of HSV-2 infection 
didd not differ between women with and 
withoutt a blood sample. Therefore, we assume 
thatt the results on HSV-2 prevalence in women 
withh a stored blood sample are representative 
forr die total group of women included in die 
Europeann women's study. Secondly, the sensi-
tivityy of the EIA test we used was 95% for 
HSV-11 antibodies and varied between 98% and 
99.7%% for HSV-2 antibodies compared widi 
westernn blots.13 " In HIV infected people, die 
testt could yield a false negative for some cases, 
whichh may have led to an underestimation of 
thee true prevalence. However, we retested sera 
widii  an intermediate extinction ratio widi 
RIBA,, which increased the sensitivity for both 
infections. . 

Inn conclusion, the prevalence of HSV-1 and 
HSV-22 antibodies is high in diis group of HIV 
infectedd women. The use of condoms by their 
partnerss could prevent transmission of bodi 
HIVV and HSV. Attention to the possibility of 
verticall  HSV transmission is necessary along 
withh measures to prevent vertical HIV trans-
mission.. The prevalence of HSV-1 antibodies 
differss by geographic region, being more com-
monn in women living in soudiern Europe than 
inn women living in nordiern and central 
Europe.. HSV-2 infection is strongly related, 
whereass HSV-1 infection appears unrelated to 
sexuall  behaviour in HIV infected women. We 
foundd evidence for a relation between die 
recurrencee of genital ulcerations and markers 
forr HIV disease progression in HIV infected 
womenn who are also HSV-2 positive. 
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