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GENERALL INTRODUCTION 

Thee research that comprises this thesis has been performed predominantly with 
dataa from the Amsterdam Cohort Studies, founded in 1984. Although set up to 
investigatee the human immunodeficiency virus (HIV) and Acquired Immuno 
Deficiencyy Syndrome (AIDS) in homosexual men and drug users, these studies 
aree also suitable to study the epidemiology and natural history of additional 
viruses.. In this thesis, both prospectively and retrospectively gathered data are 
utilizedd to investigate time trends in occurrence and modes of transmission of 
severall sexually transmissible pathogens, including HIV, as well as related trends 
inn sexual behaviour. The research is focussed mostly on homosexual men and on 
conditionss in industrialized countries. 

Thiss chapter provides background information on the HIV AIDS epidemic and the 
pathogenss studied for this thesis. It highlights the value of cohort studies for 
suchh research and outlines the scope of this project. 

HIVV AND AID S 

Twoo decades ago, in 1981, the first clusters of cases of Kaposi's sarcoma (KS) 
andd Pneumocystis carina pneumonia were described in the United States.1 They 
appearedd to be manifestations of a newly recognized immunodeficiency 
syndrome,, later named AIDS. A few years later, the virus causing AIDS was 
discoveredd and called HIV. Cross-sectional and prospective studies were set up 
too study HIV transmission and the natural history of disease. These studies 
showedd that HIV could be transmitted by unprotected sex with someone who is 
HIVV infected, by exposure to contaminated blood products, and by breastfeeding. 
Noww AIDS is a global pandemic with 24 million deaths and an additional 40 
millionn people infected with HIV, mostly striking developing countries with a 
burdenn of 28 million infected people.2 Whereas in Africa heterosexual 
transmissionn predominates, in industrialized countries, HIV is transmitted largely 
amongg homosexual men and injecting drug users, although the share of 
heterosexuall transmission is increasing strongly. 
Inn HIV infections the type 1 of the virus predominates. In a person infected with 
HIV-1,, the estimated median time to development of AIDS was about 9 to 11 
years,, at least before treatment became available.3,4 The fortunate availability of 
anti-HIV-11 treatment in industrialized countries has had a major impact on the 
naturall history of HIV-1 infection.5,6 Since treatment was initiated with 
Zidovudine,, the first agent found to affect HIV-1 replication in vivo,7 new 
methodss have been developed. In July 1996, a new and very powerful 
combinationn therapy, consisting of at least three different agents, became 
generallyy available in the US and Europe: suitably called highly active 
antiretrovirall therapy (HAART). It has greatly improved survival and quality of 
lifee among HIV-1 infected individuals.5,8 After its successful use, HIV-1 RNA 
reachess very low levels in the blood, and the immune system seems to recover. 
Virall suppression by HAART is 10 to 100 times more effective than viral 
suppressionn by Zidovudine alone.8 

Whilee the AIDS epidemic has shaken the world, the availability of potent 
treatmentt possibilities in the industrialized countries has provided reassurance. 
Indeed,, the general notion in these areas has been shifting, with HIV-1 infection 
becomingg a manageable and chronic disease. However, the long-term effect 
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resultss of HAART remain uncertain. Coinciding its promises, the new therapies 
havee important drawbacks: a high pilt burden and extreme side effects.9 

Developmentt of new treatment methods, easier to adhere is a dynamic and fast 
progressingg area. 

Alongg with all research efforts, behavioral prevention campaigns were launched 
att the beginning of the HIV-1 AIDS epidemic, focused first on reduction of risky 
sexuall behaviour and then on reduction of risky drug using behaviour.10 In 
industrializedd countries, risk behaviour as well as the incidence of HIV-1 and 
otherr STD decreased drastically in following years.11 These encouraging trends 
havee been demonstrated by cohort studies, which are especially valuable in that 
theyy combine behavioural information with measuring the HIV-1 incidence. 
However,, cohort studies may be biased in that they represent a self-selected 
(eg.. low risk) group and not the entire population in which the majority of new 
infectionss are occurring. Recently, a laboratory method was developed which 
distinguishess recent from longer-standing HIV-1 infections by using only a single 
serumm sample,12 making it possible to investigate incidence outside cohort 
studies.. This serologic testing algorithm for recent HIV-1 seroconversion 
(STARHS)) is based on the slow antibody rise that occurs after HIV-1 infection, 
causingg HIV-1 seropositive samples (as determined using a sensitive HIV-1 
assay)) from recently infected persons to be non-reactive in a less sensitive 
('detuned')) HIV-1 assay. Its development is a major step forward in tracking the 
incidencee of HIV-1, because it is a simple and low-cost method that can easily be 
optimizedd when coupled to existing surveillance systems, such as HIV-1 
prevalencee surveys at local STD clinics. 

Inn addition to HIV-1, several other sexually transmissible pathogens can cause 
humanhuman disease (STD). The symptoms often worsen when their infection is 
accompaniedd by HIV-1 infection, as when Neisseria gonorrhoeae or Treponema 
pallidumpallidum cause non-ulcerative or ulcerative genital disease. The two following 
sectionss will focus on the human herpesvirus 8 (HHV8) and herpes simplex 
virusess (HSV), the other sexually transmissible pathogens studied in this thesis. 

HUMANN HERPES VIRUS TYPE 8 

Amongg HIV-1 infected homosexual men, KS has been one of the most common 
off all AIDS defining illnesses with a share of 22 to 29 percent.13 Other variants of 
thiss vascular tumor described among HIV-1 uninfected people include classic KS, 
aa rare form found in elderly Mediterranean men and Jewish people from eastern 
Europe;; African KS found in young black adults and children in equatorial Africa, 
andd post-transplant KS, seen in patients who have received immunosuppressive 
therapyy due to organ transplantation or other conditions. KS may develop in the 
absencee of immune deterioration, but most cases occur when the immune 
systemm is affected, as by HIV-1, advancing age, or organ transplantation. AIDS-
KSS is more prevalent among homosexual men than among other HIV-1-infected 
populations,, such as drugg users or heterosexuals. Based on this risk-group 
distribution,, a sexually transmitted agent besides HIV-1 was suspected to 
contributee to development of this tumor.14 In 1995, a new human gamma 
herpesviruss was discovered: the human herpesvirus type 8 (HHV8), also named 
kaposi'ss sarcoma associated herpes virus (KSHV).15 When cross-sectional studies 
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demonstratedd in HIV-1 infected individuals an association between KS and the 
presencee of HHV8, several cohort studies on HIV-1 and AIDS screened their 
storedd sera for antibodies against this new virus.16 Though serological assays to 
detectt HHV8 are still suboptimal, demanding cautious interpretation of the 
results,, such application has gained quite important insights. It was shown that 
HHV88 causes indeed KS in HIV-1 infected individuals, and those persons who 
seroconvertt for HHV8 after HIV-1 infection are at higher risk to develop KS than 
thosee who seroconvert for HHV8 before HIV-1 infection.17'18 In addition to KS, 
HHV88 is strongly associated with body cavity-based lymphomas and Castleman's 
disease.. The only other human gamma herpesvirus, the Epstein Barr virus 
(HHV4),, is associated with lymphomas and nasopharyngeal carcinoma. 

Humann herpesvirus 8 shows a distinct geographical distribution, which mirrors 
thee geographical distribution of KS before the AIDS era. Prevalence of HHV8 is 
loww in most of Asia, North America, and northern Europe, but higher in 
Mediterraneann and eastern European countries. The highest prevalence has been 
foundd in central and southern African countries. In the HIV-1 infected population, 
HHV88 infection shows a distinct risk-group distribution, paralleling the AIDS-KS 
distribution;199 prevalence of HHV8 is low among heterosexuals or drug users but 
highh among homosexual men.17 There is considerable debate as to how HHV8 is 
transmitted.. It is presumed that, at least among homosexual men, HHV8 is 
predominantlyy transmitted sexually, but the precise mode is unclear. Among 
otherr groups, such as children, drug users or African populations, transmission 
routess might be different. 

HERPESS SIMPLEX VIRUS TYPE 1 AND TYPE 2 

Herpess simplex virus type 1 and type 2 (HSV1 and HSV2) belong to the 
subfamilyy of alpha human herpesviruses. Transmission of HSV occurs by intimate 
contactt with someone who is shedding the virus at a peripheral site, mucosal 
surface,, in genital or oral secretions. Infection occurs via inoculation of virus on 
mucosall surfaces or through small cracks in the skin.20 After a person is infected 
withh HSV, the virus remains present in the host and can cause primary and 
recurrentt symptoms. These include ulcerations, blisters or sores around the 
genitalss (genital herpes) or mouth (herpes labialis or'cold sores'). Shedding of 
viruss occurs not only when symptoms are present but also during asymptomatic 
periodss after infection.21 Although Treponema pallidum, for example, can cause 
genitall ulcerations, infection with HSV is the most common cause of such lesions. 
Genitall herpes is caused mostly by HSV2 although HSV1 is now increasingly 
foundd in the genital lesions. Herpes labialis is mostly caused by HSV1 infection. 
Primaryy HSV infection symptoms tend to be more severe than recurrent 
symptoms.. Moreover, genital herpes caused by HSV2 is more severe, and the 
recurrencee rate is higher, than genital herpes caused by HSV1. Symptoms of 
genitall herpes are more severe in HIV-1 infected individuals.22 

Thee public health impact of genital herpes is increasingly recognized. In addition 
too genital lesions, infection with HSV can result in encephalitis and neonatal 
herpes.. Herpes simplex virus type 2 seropositivity increases susceptibility to HIV-
11 infection, and HSV2 infection may increase the infectiousness of HIV-1. A study 
amongg HIV-1 infected men showed that in genital ulcers caused by HSV2, HIV-1 
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wass consistently detected (at a high rate), whether the plasma HIV-1 titers were 
highh or low.23 Moreover, HIV-1 infection increases the susceptibility to HSV2 
infections,, and also the rate of shedding, and thereby, the infectiousness of 
HSV2.. Clearly the HSV2 and HIV-1 epidemics parallel and enhance each other. 
Amongg populations with a high rate of HSV, the prevalence of HIV-1 would have 
beenn considerably lower if HSV infection had been prevented.24 Especially in 
Africann countries, the management of HSV2 is now considered to be a central 
issuee to put on the 'HlV-control'-agenda.25-26 

Thee herpes simplex viruses occur worldwide, although infection rates vary 
geographicallyy and within populations.27 Infection with HSV1 occurs largely 
throughh non-sexual transmission early in life. Herpes simplex virus type 2 is 
usuallyy transmitted sexually and is therefore considered to be a useful marker for 
sexuall risk behaviour and for presence of HIV-1 in a population. The highest rate 
off HSV2 transmission occurs at age 15 to 40 years.27'28 In industrialized 
countries,, homosexual men are a notably high risk group for infection. 

MAPPINGG TRENDS AND TRANSMISSION : USE OF COHORT STUDIES 

Withh the onset of the HIV epidemic, several cohort studies were set up to 
investigatee HIV-1 and AIDS, These studies proved to be an invaluable tool in 
studyingg the natural history of disease, incidence and trends in incidence over 
time.. In cohort studies, medical histories and behavioural questionnaires are 
takenn and blood samples are drawn repeatedly and in a standardized fashion, 
yieldingg a broad spectrum of information. Such studies often have a large library 
off stored blood samples and not only provide prospective information but also 
openn the way to gather retrospective information by screening these samples as 
neww and important health issues arise. Investigators have thus gathered details 
onn several cofactors of HIV-1 transmission and progression, such as HIV-1 RNA 
levelss and genetic factors. For this thesis, samples were screened for antibodies 
againstt HHV8 and HSV. 

Comparablee behavioural data collected at intervals over calendar years allow for 
examiningg time trends and detecting their changes at an early phase. Moreover, 
prospectivee studies with multiple measurements have the optimal design to 
studyy disease incidence and time trends in incidence. When participants are 
initiallyy uninfected with the disease under study, with repeated study visits, 
informationn can be obtained that precedes the disease onset. This feature of 
temporalityy allows cause to precede the effect in time, which is critical in 
studyingg cause-effect relationships such as the role of sexual techniques in virus 
transmissionn (a focus of thesis). Cohort studies can also serve as a starting point 
forr other types of studies, such as case control or behavioural intervention 
studies,, and even for clinical trails and vaccine studies. 

Whenn interpreting results from cohort studies, one has to bear in mind that 
incidencee estimates can be biased due to the self-selection and continued 
participationn of persons who are more likely to reduce their risk.29 One can never 
bee sure whether cohort participants represent the 'general' at-risk population, 
althoughh results from these prospective studies are perfectly valid for that 
segmentt having the same characteristics as the study population. Validation of 
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findingss by comparing with another population (eg. visitors of an STD clinic) is 
recommendedd and described in this thesis. 
AA major concern for setting up and maintaining prospective follow up of a defined 
populationn over time is the cost and work involved. This aspect has to be 
counterbalancedd by the amount and quality of information gathered and its utility 
forr the public health system. Many cohorts set up to study HIV and AIDS, 
includingg the Amsterdam Cohort Studies, have proved their benefits in the past 
inn various fields. They have the potential to continue to do so by monitoring risk 
behaviourr and HIV, and with upcoming new HIV-1 related public health issues, 
suchh as the effect of HAART or HHV8, HSV interacting with HIV-1. Therefore, full 
advantagee of available and forthcoming data should be taken and every effort 
shouldd be made to continue follow-up of participants. 

OUTLINEE OF THIS THESIS 

Thee studies undertaken for the present thesis are focused on the trends over 
timee and/or modes of transmission of several pathogens as well as related trends 
inn sexual behaviour. All studies used data from the Amsterdam Cohort Studies, 
withh the exception of the third study of Chapter 1, which was performed using 
dataa from the Amsterdam sexually transmitted diseases (STD) clinic. 

Inn Chapter 1, trends in sexual behaviour related to transmission of HIV-1 and 
otherr STD were studied using prospective data of homosexual men. We focused 
especiallyy on the possible influence of HAART, since actual use of HAART or 
merelyy its availability has been speculated to be associated with a reduction of 
condomm use. This topic was explored further by studying the impact of 
lipodystrophy,, a relatively common side effect of HAART, on sexual behaviour 
andd perceived health. A third study was conducted among homosexual visitors of 
thee Amsterdam STD clinic to assess time trends in HIV-1 incidence. For this 
study,, a newly described method was employed (STARHS or 'detuned' assay) to 
estimatee HIV-1 incidence using data from cross-sectional HIV serosurveys. 

Inn Chapter 2, three studies on HHV8 are presented. We studied its prevalence 
andd incidence as well as its modes of transmission, using prospective data drawn 
fromm both homosexual men and drug users. Since knowledge about transmission 
routess could be important in terms of prevention activities, we examined whether 
specificc sexual techniques were involved in the acquisition of HHV8 infection 
amongg homosexual men and whether HHV8 infection was linked with injection 
practicess among drug users. In a final study, we attempted to define a clinical 
syndromee for primary HHV8 infection that may help clinicians to detect the 
infectionn in a patient. 

Inn Chapter 3, time trends in the prevalence of HSV1 and HSV2 were studied 
amongg young homosexual men, using cross-sectional data. We also examined 
thee effect of sociodemographic and sexual determinants on these trends. 

Finally,, in the general discussion, the main findings are interpreted in the light of 
updatedd literature. Their implications for current prevention programs are 
discussed,, and recommendations for future research are presented. 
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RISKK BEHAVIOUR IN THE HAART ERA 

SUMMARY Y 

Objectives:: To evaluate the effect of highly active antiretroviral therapy (HAART) 
onn the sexual behaviour of homosexual men, we conducted 1) an ecological 
studyy of time trends in sexual behaviour and sexually transmitted diseases; 2) a 
HAART-effectt study focused on the practice of unprotected anogenital sex. 
Design:: Subjects were participants in the ongoing Amsterdam Cohort Studies 
(ACS)) among homosexual men, initiated in 1984. Data for (1) represented all 
ACSS visits by HIV-1-positive and HIV-1-negative participants who entered ACS at 
orr below 30 years of age and were followed until 35 years (n=1062). Data for (2) 
representedd all ACS visits of HIV-1-positive men from 1992 to 2000 (n=365), of 
whomm 84 were HAART recipients with at least 2 months of behavioural 
follow-up. . 
Results:: 1) After HAART became generally available in July 1996, unprotected sex 
wass practiced more frequently and the incidence of gonorrhoea was higher 
comparedd to March 1992-June 1996 among HIV-1-negative and -positive men, 
respectivelyy 2) Among HIV-1-positive men, a higher level of unprotected sex with 
casuall partners was observed after HIV-1-RNA became undetectable and CD4 cell 
countss increased with the use of HAART. Notably, in individuals who did not receive 
HAART,, high HIV-1-RNA levels (above 10s copies/ml) were likewise related to 
unprotectedd sex with casual partners. 
Conclusions:: Data support the need for the reinforcement of safe sex prevention 
messagess among HIV-1-negative men, and our data provide a lead for redirecting 
andd tailoring current prevention strategies to the needs of HIV-1-positive men. 

INTRODUCTION N 

Severall years after reporting a drastic reduction in high risk sexual behaviour and 
aa substantial decrease in sexually transmitted diseases (STD), centers in several 
industrializedd countries now report the more frequent practice of unprotected 
anogenitall sex and increasing rates of gonorrhoea and syphilis, especially among 
homosexuall men.1"7 It is striking that these increases occur in an era in which 
highlyy active antiretroviral therapy (HAART) became available in industrialized 
countries.. Perhaps these increases in unprotected sex and STD reflect reduced 
concernn regarding HIV-1 because of the positive effects of HAART,8,9 which has 
substantiallyy improved survival in HIV-1 infected individuals.1011 

Thee aim of our study was to investigate the relationship between HAART and 
sexuall risk behaviour among homosexual men participating in the Amsterdam 
Cohortt Studies (ACS). Therefore, we first examined trends in STD incidence and 
sexuall behaviour among both HIV-1-negative and HIV-1-positive young men, to 
gainn insight into changes before and after the general introduction of HAART in 
Julyy 1996. We will further refer to this research as the the 'Ecological study'. 
Moreover,, we examined whether actually receiving HAART was related to the 
practicee of unprotected anogenital sex in HIV-1-positive homosexual men. During 
successfull treatment with HAART, HIV-1-RNA levels often drop to undetectable 
levelss and CD4 cell counts tend to increase.12 We hypothesized that such 
virologicall and immunological improvements affect the practice of unprotected 
anogenitall sex, because successfully treated individuals may now feel better 
(physiologicallyy or psychologically) and may perceive their infectiousness as 
diminished.8,9,133 In the second part of our study, further referred to as the 
'HAART-effectt study', we examined the effect of HAART and its accompanying 
virologicall and immunological improvements on sexual risk behaviour. 
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METHODS S 

GENERALL PROCEDURES 
Thee prospective ACS on HIV-1 seroconversion and AIDS among HIV-1-
seronegativee and HIV-1-seropositive homosexual men was initiated in 1984.14 

Overr time, entry criteria have changed with respect to HIV-1 status and age. 
Beforee 1995 both young and older men were allowed to enter the study, but from 
thatt year onward only young participants (aged < 30 years) were recruited. Also 
sincee 1997, older HIV-1-negative men were no longer followed. As a result of 
thesee procedures, HIV-1-negative men in active follow-up in recent years have 
beenn relatively young (maximum age by December 1999 was 34 years). In 
contrast,, HIV-1-positive men were followed after 1995 and therefore include both 
youngg and older participants. 
Returnn visits are scheduled every 3 (HIV-1-positive men) or 6 (HIV-1-negative 
men)) months. At each visit a medical history, including self-reported information 
onn gonorrhoea and syphilis, is taken by a trained nurse and blood is drawn and 
storedd for virological and immunological testing. At entry and every 6 months 
thereafter,, participants complete a standardized behavioural questionnaire. After 
participantss develop AIDS, they remain in follow-up, but no longer provide 
informationn on sexual behaviour and STD, because participants with AIDS are 
seenn at a different location (university hospital). 

Analysiss of HIV-1 antibodies was performed with two commercially available 
enzyme-linkedd immunosorbent assays (Abbot Laboratories, North Chicago, 
Illinois,, USA; Vironostika, Organon Teknika, Boxtel, the Netherlands) and 
confirmedd by Western blot analyses. Analysis of CD4 cell counts was determined 
byy cytofluorometry and prospectively performed in all HIV-1-positive men. 
Resultss have been available to the participants since the start of the ACS. For 
analysess of HIV-1-RNA, serum samples from the earlier years were tested with 
nucleicc acid sequence-based amplification assay (Organon Teknika), with a 
quantificationn threshold of 1000 HIV-1-RNA copies/ml. From 1997 onwards, use 
hass shifted to the more sensitive NucliSens test (Organon Teknika) with a 
quantificationn threshold of 400 HIV-1-RNA copies/ml. For some men, 
participatingg in clinical trials has led to additional HIV-1-RNA tests, with 
quantificationn thresholds ranging from 5 HIV-1-RNA copies/ml (Ultra NucliSens, 
Organonn Teknika) to 500 HIV-1-RNA copies/ml (Quantiplex bDNA, Organon 
Teknika).. HIV-1-RNA was retrospectively determined in stored serum samples 
fromm HIV-1 seroconverters taken at the first seropositive visit and at one year 
intervalss until the end of follow-up. Routine prospective HIV-1-RNA testing of all 
HIV-1-positivee men is applied from July 1996 onwards and since this date test 
resultss (whether HIV-1-RNA is below or above the detection threshold) have 
beenn available for the participants within one month after testing. 
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ECOLOGICALL STUDY 
Subject s s 
Too evaluate ecological trends from 1984 until 2000 in STD and sexual behaviour, 
wee selected entry and follow-up visits for men aged 30 years or younger at study 
entryy who were followed until age 35. This selection was made to assure data 
comparabilityy over time and between HIV-1-negative and HIV-1-positive men. 
Thee resulting study population consisted of 1062 young men with 10.988 visits, 
recruitedd between the start of ACS until 1 January 2000. 

Variable s s 
Thee entry-questionnaires provided us with sociodemographic variables, the 
lifetimee number of sexual partners and a 5 year history of anogenital gonorrhoea 
andd syphilis (see table 1). Furthermore, we used information from follow-up visits 
regardingg anogenital gonorrhoea and syphilis (since last visit) and sexual 
behaviourr (over past six months). Participants were asked whether they engaged 
inn anogenital intercourse (both insertive and receptive) as well as the frequency 
off condom use. When at least once, no condom had been used when engaging in 
anogenitall sex in the past 6 months, we defined this practice as 'unprotected 
sex'.. 'Protected sex' was defined as being when condoms were always used when 
practicingg anogenital sex. 

Beforee HAART was generally available, other therapy methods (mono and double 
therapy)) were applied in the cohort. According to the timing of the introduction of 
thesee different therapy methods, we defined four 'therapy-periods': 1) no 
antiretrovirall therapy (October 1984 through April 1987); 2) Zidovudine mono 
therapyy (May 1987 through February 1992); 3) double therapy including 
zidovudinee (March 1992 through June 1996) and; and 4) highly active 
antiretrovirall therapy (HAART): a combination of three or more antiretroviral 
agents,, mostly including a protease inhibitor (July 1996 onwards). 

Statistica ll  analyse s 
Characteristicss at ACS entry of the newly recruited participants were compared 
amongg the four therapy periods, using x and Kruskall-Wallis tests. Regarding 
STDD incidence and sexual behaviour, we considered the period March 1992-June 
19966 as the reference period, because we were especially interested in 
comparisonn with the period after the general introduction of HAART. The 
proportionn of engagements in sexual behaviour over a specified time period was 
calculatedd by dividing the number of visits at which sexual behaviour was 
reportedd by the total number of visits at which behavioural information was 
provided.. The sexual behaviour reported by a participant within three months 
afterr the cut-off dates of each period was allocated to the previous period to 
reflectt the proper calendar period (as behaviour was asked over the previous 6 
months).. In calculating the incidence of gonorrhoea and syphilis (expressed as 
numberr of self reported episodes per 100 person-years), participants were 
consideredd to be 'at risk' during the entire study period. To calculate HIV-1 
incidence,, the HIV-1 seroconversion date was estimated as the midpoint between 
thee last seronegative and first seropositive visit. For some STD and sexual 
practicess we were interested in a more detailed time-trend evaluation, and 
thereforee we evaluated changes over single calendar years in addition to changes 
overr therapy periods. 
Generalizedd estimating equations were applied, to correct for dependency 
betweenn measurements within an individual.15 We assumed a Poisson distribution 
forr evaluating STD incidence (using a first order autoregressive covariance 
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matrix)) and a binomial distribution for evaluating sexual behaviour (using an 
unstructuredd covariance matrix). We controlled for potential confounders 
includingg age, education, nationality, number of sexual partners (past 6 months) 
andd individual ACS follow-up time. Analyses were performed separately for HIV-
1-negativee and HIV-1-positive men. 

Tablee 1: Baseline characteristics of 1062 young (< 30 years) homosexual men, stratified by HIV-1 
status,, in four subsequent time-periods, Amsterdam Cohort Study, 1984-2000, The Netherlands 

Characteristicss Ort '84-Apr.W £ £ £ ^ f Jul /M-Dec.W 
n=3288 , , „ „ _ n=270 n=611 n=403 

HIV-1** antibodies 22.3 [73] 82.0 [50] 9.9 [40] 8.1 [22] 
<%*[n]) ) 

No.. of sex partners in HIV-1- 100(40-238) 30(12-140) 25(10-70) 20(8-50) 
lifetime e 
(Median,, IQR) HIV-1+ 300 (155-650) 88 (23-300) 95 (33-238) 88 (23-350) 

Self-reportedd STD 
pastt 5 years 
Gonorrhoeaa (%*[n]) 

Syphiliss (%*[n]) 

Socio-demographic c 
Agee (Median, IQR) 

Collegee degree 
( % > ] ) ) 

Northern/central l 
Europeann nationality 
c%*mi) ) 

HIV-l--
HIV-11 + 
HIV-1--
HIV-11 + 

HIV-1--
HIV-11 + 
HIV-1--

HIV-11 + 
HIV-1--

HIV-11 + 

49.44 [126] 
83.66 [61] 
16.55 [42] 
58.99 [43] 

277 (25-29) 
288 (26-30) 
42.99 [94] 

43.11 [31] 
96.55 [246] 

91.88 [67] 

11.11 [1] 
42.00 [21] 
11.11 [1] 
18.00 [9] 

266 (25-28) 
277 (25-30) 
44.44 [4] 

43.22 [16] 
81.88 [9] 

86.00 r43] 

9.55 [34] 
25.00 [9] 
1.44 [5] 
8.33 [3] 

266 (23-28) 
288 (25-30) 
59.55 [213] 

42.22 [14] 
91.55 [332] 

72.55 [29] 

7.00 [17] 
30.00 [6] 
0 0 
0 0 

255 (22-28) 
288 (26-30) 
68.00 [121] 

60.00 [6] 
97.11 [237] 

90.99 f20] 

*** * 
*** * 
*** * 
*** * 

*** * 

IQR,, Interquartile range; STD, sexually transmitted diseases 
* * ** p <0.001, p values indicate linear trends except for number of partners and age, where p 
valuess represent a comparison between the periods July 1996-December 1999 and March 1992-
Junee 1996 t ) human immunodeficiency virus, time trend in HIV-1 prevalence was not tested as 
changess in prevalence were due to recruitment policy *) In the calculation of percentages, missing 
valuess were excluded 
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HIGHLYY ACTIVE ANTIRETROVIRAL THERAPY-EFFECT STUDY 
Too examine the effects of HAART, CD4 cell counts and HIV-1-RNA levels on the 
practicee of unprotected sex, we selected all study visits with behavioural data in 
thee period January 1992 until January 2000 from all HIV-1-positive men, 
independentt of age. This selection resulted in a population consisting of 365 HIV-
1-positivee men with 1762 visits yielding behavioural data. Data obtained before 
19922 were excluded, as before that year data regarding sexual practices were 
nott collected according to partner type (steady or casual), which was of particular 
interest. . 
Inn 1995 the first man in the ACS received HAART and of all 365 HIV-1-positive 
menn (of whom 251 were still in follow-up after 1995), 174 had received HAART 
byy 1 January 2000. Of these 174 men, 91 men had behavioural follow-up after 
theyy started HAART and 83 men had no behavioural follow-up after that point. Of 
thee 91 men with behavioural follow-up data, 7 men had less than 2 months of 
follow-upp after initiating HAART, which we considered to be insufficient follow-up 
time.. The 84 men with behavioural data were comparable with the 90 men with 
insufficientt behavioural follow-up with respect to all studied entry characteristics 
(dataa not shown). 

Variable s s 
Inn addition to the variables considered in the ecological study, we used 
informationn on the individual HIV-1-RNA levels and CD4 cell counts. To 
investigatee the effect of these virological and immunological parameters on 
sexuall practices we used the HIV-1-RNA levels and CD4 cell counts obtained in 
thee period preceding the visit at which sexual behaviour was evaluated. If a 
personn had more than one measurement of CD4 cells or HIV-1-RNA between two 
behaviourall visits, we calculated the mean of the CD4 cell counts or the 
geometricc mean of HIV-1-RNA over this period from the preceding visit until the 
presentt visit. When a person had in this period at least one undetectable HIV-1-
RNAA measurement, we defined the HIV-1-RNA level as 'undetectable'. To assess 
thee effects of HIV-1-RNA levels and CD4 cell counts on sexual behaviour, we 
categorizedd the former as: detectable HIV-1-RNA levels without HAART 
(referencee category); undetectable levels without HAART; switch to undetectable 
levell during HAART; and continued undetectable levels with HAART. We 
categorizedd the CD4 cell counts as: less than 350 x 106 CD4 cells without HAART 
(referencee category); 350 x 106 cells or greater without HAART; recent increase 
too 350 x 106 cells or greater during HAART; and continued 350 x 106 cells or 
greaterr during HAART. 

Statistica ll  analyse s 
Inn the presented analyses, we included the total group of HIV-1-positive men 
(n=365)) to provide a substantial control group to use as reference category. 
Furthermore,, the large number of visits at which men did not receive HAART 
enabledd us to investigate the effects on sexual risk taking of different HIV-1-RNA 
levels,, including very high levels, which are uncommon in those taking HAART. 
However,, one could argue that results are biased, because these 365 men 
includedd men who never received HAART and men who left the study before 
HAARTT became available. Therefore, analyses were repeated using only the 84 
menn receiving HAART or using only those 251 men who were still in follow-up 
afterr 1995 (and thus were 'at risk' of receiving HAART). The resulting risk 
estimatess were comparable to those presented for the total group of 365 HIV-1-
positivee men in Table 3, indicating that a bias by using the total group of HIV-1-
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positivee men was limited. Therefore, results based on the total group of 365 men 
aree reported. 

Inn statistical analyses, generalized estimating equations were used with an 
unstructuredd covariance matrix.15 As we were interested in the effect of HAART, 
HIV-1-RNAA levels and CD4 cell counts on the practice of unprotected sex, 
regardlesss of any time trends in this sexual practice, we presented risk estimates 
forr the factors controlling for calendar time (by including calendar years as a 
continuouss variable). In multivariate models, we controlled for further potential 
confounderss including age, nationality, education, number of partners, and 
individuall follow-up time. As our newly constructed variables regarding the use of 
HAART,, HIV-1-RNA levels and CD4 cell counts are strongly related, they were not 
includedd together in the final models. Categorical variables with a considerable 
amountt of missing data (such as HIV-1-RNA) were multivariate^ modelled with a 
separatee 'missing values' category. 

RESULTS S 

ECOLOGICALL STUDY 
Overr the study period, 1062 homosexual men who were 30 years or younger 
weree enrolled in the ACS. These men had a median age of 26.4 years 
[interquartilee range (IQR): 23.8-28.5]; 92.9 percent were of northern or central 
Europeann nationality and 54.5 percent had a college degree. Compared with 
earlyy enrollees, those of more recent time periods more often had a college 
degreee (HIV-1-negative men) and less often reported a history of STD (Table 1). 
Inn addition, the number of reported sexual partners decreased after the start of 
thee HIV-1 epidemic in the 1980s. In comparison with HIV-1 negative men, 
positivee men were older, had a lower educational level, less often of northern or 
centrall European nationality, and reported more STD and sexual partners (all p 
<0.001). . 

Incidenc ee of HIV-1 and sexuall y transmitte d disease s 
Off the 1062 young homosexual men, 185 were seropositive for HIV-1 and 877 
weree seronegative, of whom 64 seroconverted during follow-up. The incidence of 
HIV-11 seroconversion strongly decreased in the early years of the ACS, but has 
fluctuatedd in recent years (figure 1). In 1999 five young men seroconverted 
(incidence:: 2.0/100 person-years). 
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Figuree 1: HIV-1 seroconversion incidence rate among 877 young (<35 years) HIV-1-negative 
homosexuall men, Amsterdam Cohort Study, 1984-2000, The Netherlands. PY, Person-years 

8 8 
5 5 

> > 
X X 

Figuree 2 
(n=877) ) 
periods, , 

:: Percentage of (unprotected) anogenital sex as reported at study visits by HIV-1-negative 
andd HIV-1-positive (n=185) young (<35 years) homosexual men in four subsequent time-
Amsterdamm Cohort Study, 1984-2000, The Netherlands 

 Oct.'84-Apr.'87 
 May'87-Feb.'92 

DD Mar.'92-Jun.'96 
 Ju!.'96-Dec.'99 

anogenitall sex unprotected sexT anogenital sex unprotected sex* 

HIV-- HIV- HIV+ HIV+ 

t )) Unprotected sex is defined as not always using condoms when engaging in anogenital sex 
(amongg those individuals who engage in anogenital sex). Compared to the period March 1992-June 
1996,, the adjusted odds ratio for having anogenital sex in the period July 1996-2000 was 1.2 (95 
percentt CI: 1.0-1.5) for HIV-1-negative men and an odds ratio of 1.7 (95 percent CI: 1.0-2.9) for 
HIV-1-positivee men. Similar comparisons for having unprotected anogenital sex in the period July 
1996-20000 revealed an odds ratio of 1.3 (95 percent CI: 1.0-1.6) for HIV-1-negative men and an 
oddss ratio of 0.8 (95 percent CI 0.4-1.5) for HIV-1-positive men. Estimates were adjusted for 
education,, nationality, age, ACS follow-up time and number of partners 

31 1 



CHAPTERR 1.1 

eoo x> 

IS S 
E.. aj rara  j s 

>i i 
4-11 *~ 

roro <u 

CDD r 

II O 

>> o 
£2 2 
J>> CO 
0 00 , H 

enn -

11 1 
rara in 
.522 t 
== o 

1
oo E 
cc ra 
rara  T3 

i_ _ 
rara <D 
QJJ 4-> 

oo « 
"EE I 
OO .. 
CC 1/1 
a>> d) 

 (= oo E 
«ftt  i 3 
Q . 4 - . . 
<L>> C 

^^  3 

S S 
«ftt  (ft 

> ! ! 
e --
0»» C 
I/)) Ü) 

- ii  E 

i ? ? 
OO in 
VV

ëi i 
ii  e 
I-HH ra 
. .. <u 

fMM >
QJJ t n 
5 " " 
rara  V 

H-1 1 

U U 

 £ £22 in 
(ftt  0>. 
33 " H 
T ? < * * 
<< <2 

vOO O 
f\ ll  VO 
roo >-f 

 Ü 
<nn vo 
OO fN 

uu u 
zz z 

u u 

SS «n 
«ftt  CTi 

oo or 
<< at 

U U 
T ) ) 
4 - 1 1 

«ft t 
3 3 
o o 

i f f 
i n n 
m m 
or r 

<< oi 

22

££ m 
L00 «J» 

rxx 3 x- , 
coo xTor 

.. < oc 
Q . . 
<< U> 

££ "O 
S00 o 

F - l C O O 

roo in 

^ ,c o o 

oo o 

oo o »HH u i 

ixTrv? ? 
f NN (N 
roo m 
dd 6 

oo ö 

i HH CTI i — i i — 
T HH r H U I U I 

COO i H 

»HH u i 

'"JJ ^ 

Chh co 
oo o 

uii o 

coo en 
ÓÓ i H 

>> > 
xx x 

T HH Px 

II + 

>> > 
XX X 

DS S 

100 — 4 J 

33 ra o 

' 55 £ C 

>> 0) «ft 
U.EE 5 
ëë !H -* 
00 ë * 

tee «u 
<UU "O 4) 

T I CC > 
OO C 4-> 
c o r a a 
33 u - s 
EE t ; or 
—— u 

X<** g 
1-tt  4-> 

x ll  - C Q . 

>> a 3 
xx 5 i 

.oc.ö ö 

33 > o 
4 JJ 4-1 4 J 
v>> ra ra 
4->> "ö j u 

rara  a
 X J 

£ ^ --
JJJ ra ^ 

oo c ra 
m o e e 
t B « « 

<DD ^  T 3 
UII - v . QJ 

^~.^~.  W> -M 

FF "  -Si 

inn s ? 
w -- ra 
</>> 0) - ; 
<uu E/i °* 
(r tt  U ' i H 

TJJ " o 01 
TJJ »- E 
<yy 0J 3 

aa JO v 
E § J J 
CC C ^ H 

row row u u 

ra ra 33 o, . . 
XX L - D 
011 CL O 

^ ss QJ o; 
+""  «ft CL 

«ngg  S 
oo JJ C 

oo g e 
V II T3 0 ) 

#
f t ë | | 

32 2 



RISKK BEHAVIOUR IN THE HAART ERA 

Amongg HIV-1-negative men, the incidence of gonorrhoea increased slightly after 
Julyy 1996, but this increase was not statistically significant in univariate analyses 
(dataa not shown) and the relative risk decreased with correction for potential 
confounderss in multivariate analyses (Table 2). Among HIV-1-positive men, the 
incidencee of self reported syphilis declined after the early 1980s, with only two 
youngg men reporting a syphilis episode in 1996-1997. However, the incidence of 
gonorrhoeaa in the period after July 1996 was significantly higher than in the 
periodd before, nearly reaching the level of October 1984 to April 1987. 

Sexua ll  behaviou r 
Amongg the 1062 young men, the practice of anogenital sex (Figure 2), started to 
increasee again in the early 1990s among both HIV-1-negative and HIV-1-positive 
men.. This increase continued after July 1996 and was observed for both steady 
andd casual partners (data not shown). 
Forr HIV-1-negative men, after July 1996 the odds of having unprotected sex 
weree higher than in the period March 1992 to June 1996 (p: 0.02, see footnotes 
Figuree 2). Examination of this sexual practice by calendar year (data not shown) 
revealedd already in 1992-1993 an increase in unprotected sex followed by an 
equallyy strong decrease of this practice. Again, an increase was observed from 
19966 onwards. The rate of unprotected sex, as reported at HIV-1 seronegative 
ACSS visits, increased for steady partners from 70.1 percent in 1996 to 77.8 
percentt in 1999 and for casual partners from 27.5 percent to 33.3 percent (linear 
trendss after July 1996: all p <0.05). 

Forr HIV-1-positive men, apart from the decrease in the early years, no 
statisticallyy significant trend was observed in the rate of unprotected sex with 
eitherr partner type. Overall, HIV-1-positive men less often reported unprotected 
sexx than did HIV-1-negative men. However, after July 1996, unprotected sex 
withh casual partners was reported more often by HIV-1-positive men (at 44.6 
percentt of all visits) than by HIV-1-negative men (31.5 percent) (p : 0.05) 
Unprotectedd sex with steady partners was more often reported by HIV-1-
negativee men (73.7 percent) than by HIV-1-positive men (50.8 percent) (p 
<0.001). . 

HIGHLYY ACTIVE ANTIRETROVIRA L THERAPY-EFFECT STUDY 
Thee 365 HIV-1-positive men in our study group had a median age of 35.7 years 
(IQR:: 31.4-42.8) at their first ACS visit in the period 1992-2000. Participants 
weree predominantly (88.4 percent) of northern or central European nationality, 
andd 39.8 percent had a college degree. The 84 participants who received HAART 
andd for whom we had concurrent behavioural data, had a median follow-up time 
afterr initiation of HAART of 0.9 years (IQR: 0.6-1.1) and a median age of 39.9 
yearss (IQR: 34.7-47.6) at initiation of HAART. Of the 84 men, 78 achieved HIV-
1-RNAA levels below the detection threshold after initiation of HAART. Of these, 57 
hadd switched from a detectable level before HAART to an undetectable level after 
startingg HAART, whereas 21 started HAART with undetectable levels and 
maintainedd those levels during HAART. During HAART, CD4 cell counts increased 
too 350 cells x 106 cells or greater in 38 men, of whom approximately half (n=20) 
hadd switched to undetectable HIV-1-RNA levels in the same period. 
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Inn this study, we investigated the effect of receiving HAART and its 
accompanyingg virological and immunological improvements on having 
unprotectedd sex. Of the 365 men in our study 271 men (74.2 percent) engaged 
inn anogenital sex, 207 men (56.7 percent) had anogenital sex with steady 
partnerss and 201 men (55.1 percent) with casual partners. 

Effec tt  of receivin g highl y activ e antiretrovira l therap y 
Although,, particularly with steady partners, there was a tendency towards a 
lowerr frequency of unprotected sex during HAART, these associations were not 
statisticallyy significant in either bivariate or multivariate analyses (Table 3a). 
Also,, when the duration of receiving HAART treatment was evaluated, no 
statisticallyy significant effect on having unprotected sex was observed (data not 
shown). . 

Effec tt  of HIV-1-RNA level s 
Bothh in bivariate and multivariate analyses, the odds of having unprotected sex 
withh casual partners were significantly higher after a recent switch to 
undetectablee HIV-1-RNA levels following initiation of HAART, compared with 
havingg detectable HIV-1-RNA levels without HAART (Table 3b). Notably, all 
participantss who received HAART had access to their HIV-1-RNA test result. 
Restrictingg our analyses to the 84 men who had received HAART yielded 
comparablee results on the effect of switching HIV-1-RNA levels on having 
unprotectedd sex (data not shown). 

Anotherr effect of HIV-1-RNA was that unprotected sex with steady partners was 
associatedd with having undetectable HIV-1-RNA levels while not receiving HAART. 
Thiss association was stronger for men who did not receive HAART and had access 
too their HIV-1-RNA test result [odds ratio (OR): 2.2, 95 percent confidence 
intervall (CI): 1.1-4.5] than for men who did not receive HAART and had no 
accesss to their test result (OR: 1.4, 95 percent CI: 0.9-2.3). 

Inn addition, we investigated the effect of a high HIV-1-RNA level on unprotected 
sex,, because the risk of HIV-1 transmission increases greatly with higher HIV-1-
RNAA levels.16 We found that unprotected sex with casual partners occurred more 
frequentlyy at higher HIV-1-RNA levels (Figure 3), although with steady partners, 
noo such association was observed (data not shown). To test the effect of high 
HIV-1-RNAA levels statistically, we subdivided the category 'dectectable HIV-1-
RNAA (without HAART)' into three categories: 'detectable HIV-1-RNA levels below 
10ss copies/ml (new reference category), 'recently increased HIV-1-RNA level 
abovee 105 copies/ml' and 'continued (i.e., not recently increased) HIV-1-RNA 
levell above 10s copies/ml'. Interestingly, multivariate analyses indicated that a 
recentt increase in HIV-1-RNA above 10 copies/ml (in individuals not on HAART) 
wass borderline significantly (p : 0.07) related to having unprotected sex with 
casuall partners (adjusted OR: 1.9, 95 percent CI: 0.9-3.8). For having a 
continuedd HIV-1-RNA level above 105 copies/ml, the adjusted OR for having 
unprotectedd sex with casual partners was 1.5 (95 percent CI: 0.7-3.1) which was 
nott statistically significant (p : 0.37). 
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Effec tt  of CD4 cel l count s 
Inn bivariate analyses, we observed a statistically significant association between 
eitherr high CD4 cell counts (without HAART) or increasing CD4 cell counts (with 
HAART)) and unprotected sex with casual partners (Table 3c). After controlling for 
severall factors in multivariate analyses, these risk estimates decreased slightly 
andd were no longer statistically significant. However, the effect for increasing 
CD44 cell counts was still of borderline significance (p: 0.06), and is in 
concordancee with the effect observed for reaching undetectable HIV-1-RNA levels 
duringg HAART. 

Inn additional analyses we investigated the effect of HAART, HIV-1-RNA and CD4 
celll counts on the practice of anogenital sex. A (borderline) statistically significant 
associationn was observed between having anogenital sex with steady partners 
andd a switch to undetectable HIV-1-RNA (OR: 1.9, 95 percent CI: 0.9-3.8), p: 
0.06).. In line with what was found for unprotected sex, having undetectable HIV-
1-RNAA levels (without HAART) was also related to having anogenital sex with 
steadyy partners (OR: 1.7, 95 percent CI: 1.2-2.5, p< 0.01). All other 
investigatedd effects were not statistically significant (although they were in the 
samee direction as was observed for having unprotected sex). 

DISCUSSION N 

Inn the present study we examined the relationship between the introduction of 
HAARTT and engagement in sexual practices among HIV-1-negative and HIV-1-
positivee homosexual men, using self-reported STD and (unprotected) anogenital 
sexx as outcome measures. Our ecological study demonstrated that after July 
1996,, unprotected sex was practiced more often, and that the incidence of 
anogenitall gonorrhoea was much higher among HIV-1-negative and -positive 
youngg men, respectively compared to the years before 1996. These findings are 
inn concordance with reports from cohort studies and STD clinics in several other 
industrializedd countries.1"7 However, although the increases coincide with the 
timingg of the introduction of HAART, direct evidence for such a relationship 
cannott be derived in this way, and further research is needed to examine the 
factorss underlying these increases. In a more direct approach taken by our 
HAART-effectt study among HIV-1-positive men, we demonstrated that 
unprotectedd sex was related to HAART, as was found in a study by Miller eta/.17 

However,, in our study HAART-induced immunologic and virologie improvements 
appearedd to be the crucial factor in the relation between treatment and 
unprotectedd sex: after HIV-1-RNA levels switched from detectable to 
undetectablee levels and after CD4 cell counts increased as a result of HAART, a 
higherr level of unprotected sex with casual partners was observed. 
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Figuree 3: Association (Loess fit, span=0.75) between the practice of unprotected anogenital sex 
(versuss protected anogenital sex) with casual partners and preceding HIV-1-RNA levels among 365 
HIV-1-positivee homosexual men, Amsterdam Cohort Study, 1992-2000, The Netherlands 

100 100 

90 0 

CDD d ^ 
COO

7 11 W 

CDD CD 

""  £ 
<DD t : 
KK  <o 
22 Q. 
Q--= = cc 2 
oo  8 
33 -c 
COO = 

rrr  s 

80 0 

70 0 

80 0 

50 0 

40 0 

30 0 

20 0 

10 0 

0 0 1033 104 105 106 

HIV-11 RNA load (copies/ml) 

Stud yy limitation s 
Ourr study has several limitations that must be taken into account when 
interpretingg the findings. First, information on STD and sexual behaviour was self 
reportedd by participants, which could lead to information bias. It is unknown to 
whatt extent such bias was present in our study and if it changed over t ime. 
Second,, the men receiving HAART who were included in the HAART-effect study 
(n=84)) comprised a relatively small group of the total number of ACS 
participantss receiving HAART (n=174). The remaining 90 men ceased to fill in 
behaviourall questionnaires before or soon after starting HAART and their reasons 
forr doing so are unknown. Although, it is possible that the 84 men in our HAART-
effectt study are not completely representative of the total group of HAART 
recipientss in the ACS, this is not likely because the 90 men with no behavioural 
dataa after HAART were otherwise comparable to the 84 men in our study. 
Moreover,, the 84 HAART recipients had only a limited behavioural follow-up time 
duringg treatment, so no inferences can be drawn about the sexual practices of 
menn who are treated with HAART for an extended period. The limited follow-up 
timee also did not allow us to examine sexual behaviour among individuals who 
failedd treatment and in whom HIV-1-RNA levels were again increasing. Third, the 
subjectss of the ecological study were younger than those of the HAART-effect 
study.. As a result of possible age-related differences in sexual behaviour,18,19 

cautionn must be exercised in extrapolating results from the HAART-effect study 
too young men. Finally, HIV-1-RNA was not measured in every HIV-1 seropositive 
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personn at each visit before July 1996, and when it was measured, tests varied 
andd detection thresholds ranged from 5 to 1000 copies/ml. However, similar 
resultss (Table 3b) were obtained by taking into account the different assays, 
standardizingg all detection thresholds at 1000 copies/ml (threshold of the most 
commonlyy used test). 

Impac tt  on th e HIV-1 epidemi c 
Thee first increases in HIV incidence were recently reported by the city of San 
Fransisco.200 Among young homosexual men in our study, such a clear upward 
trendd was not observed. However, along with the generally noted increasing pool 
off HIV-1 infections due to the prolonged life expectancy of people infected with 
HIV-1,, the combined results from our two studies clearly demonstrate a change 
inn factors known to enhance HIV-1 transmission. As shown in Figure 2, the 
practicee of anogenital sex has increased, and the practice of unprotected sex (not 
alwayss using condoms) has either increased (HIV-1-negative men) or remained 
stablee (HIV-1-positive men). There is thus an overall and absolute increase in 
unprotectedd sex (versus protected or no anogenital sex) among the total 
population.. That the increase was not only present for steady partners but also 
forr casual partners is of particular importance, assuming that one does not or 
cannott know the valid serostatus of one's casual partner. The increase in 
anogenitall gonorrhoea among young HIV-1-positive men does not necessarily 
implyy an increase in sexual practices favoring HIV-1 transmission,21 but infection 
withh gonorrhoea may enhance both HIV-1 susceptibility and infectiousness.22"25 A 
particularr threat for the HIV-1 epidemic, is the high frequency of having 
unprotectedd sex with casual partners (but not with steady partners) by persons 
whosee HIV-1-RNA levels had increased to very high levels, at which they were 
undoubtedlyy highly infectious.16 

AA recent study by Quinn etal. demonstrated that no HIV-1 transmission occurred 
withinn couples when HIV-1-RNA levels were low (below 1300 copies/ml).16 

Therefore,, the implications for the HIV-1 epidemic of the higher level of 
unprotectedd sex at undetectable HIV-1-RNA levels found in our HAART-effect 
studyy are less obvious. However, although greatly suppressed by HAART, the 
seminall shedding of cells harbouring the HIV-1 provirus still continued after 
treatment.266 Furthermore in a study by Lampinen era/,27 HIV-1 DNA was present 
inn the anorectal canal of approximately half of the patients who received HAART. 
Therefore,, the possibility of transmitting HIV-1-RNA at low virus levels cannot be 
ruledd out. Moreover, the practice of unprotected sex is still of concern for the 
spreadd of STD other than HIV. 

Thee rol e of virologica l and immunologica l factor s 
HAART-inducedd improvements in levels of HIV-1-RNA and CD4 cells appeared to 
playy an important role in predicting the practice of unprotected sex. Our study 
doess not provide us with the explanation for such behaviour, but hypothesizing 
wee would like to interpret these findings as a consequence of treatment 
optimism.8,99 After learning their newly improved HIV-1-RNA level, participants 
mayy well feel optimistic about their life expectancy,1011 perhaps also believing 
thatt their infectiousness has diminished. This possible psychological effect could 
leadd to a reduction in condom use.28,29 Furthermore, a physiological component 
(physicallyy feeling better) might play a role. 
Justt as switching HIV-1-RNA levels during HAART related to having unprotected 
sexx with casual partners, so did increasing CD4 cell counts during HAART 
(althoughh borderline significantly). It was striking that after HIV-1-RNA levels 
remainedd undetectable and CD4 cell counts remained high with HAART, the odds 
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off having unprotected sex with casual partners were lower, although not 
statisticallyy significantly lower (Table 3). It may be that the observed higher level 
off unprotected sex in those men having HAART-induced virological and 
immunologicall improvements, reflects a temporary and short-lived effect of the 
psychologicall and physiological consequences of HAART. 
Amongg men not receiving HAART, those having undetectable HIV-1-RNA levels 
hadd greater odds of practising unprotected sex with steady partners. This 
associationn was strongest among participants aware of their HIV-1-RNA test 
result,, indicating at least a partial psychological effect. 
Strikingly,, men whose HIV-1-RNA levels were very high and had recently risen 
reportedd more unprotected sex with casual partners but not with steady partners. 
Onee could speculate that these men experience fatalism30 and they suspend 
cautionn with casual partners while retaining consideration for steady partners. 
However,, it is clear that from this study we cannot derive the underlying reasons 
forr having unprotected sex, and specific individual motives must be carefully 
examined. . 
Therefore,, as it appears, the level of HIV-1-RNA plays an important role in the 
practicee of unprotected sex by either psychological or physiological mechanisms 
orr both, and moreover has distinct effects with different types of partners. 

Recommendation s s 
Althoughh our findings need to be replicated by other (longitudinal) studies, our 
resultss alone indicate a need for the rethinking and renewal of prevention 
activities.. Conventional methods propagated a general safe sex message directed 
towardss the total group of homosexual men. Our results suggest that more 
targetedd approaches would be more successful, because sexual risk behaviour 
wass observed in different subgroups and distinct settings. Among HIV-1-negative 
menn prevention messages of safe sex need to be reinforced. Further findings also 
indicatee suggestions for developing prevention messages among HIV-1-positjve 
men.. Special attention should be given to those men who are about to start 
HAART,, especially with regard to the moment when the first virological and 
immunologicall improvements will take place. These individuals should be aware 
thatt although their HIV-1-RNA load will probably become undetectable in their 
blood,, they still might infect other people when having unprotected sex and on 
topp of that there is a risk for contracting other STD. Another group that may 
needd special care and attention consists of those HIV-1 infected men who have 
highh and increasing HIV-1-RNA levels and often engage in unprotected sex. Such 
individualss should be counselled on how to cope with their situation. 

Inn conclusio n 
Amongg young homosexual men in the ACS, a recent increase in unprotected sex 
(forr HIV-1-negative men) and anogenital gonorrhoea (for HIV-1-positive men) 
wass observed, coinciding with the introduction of HAART. Among HIV-1-positive 
HAART-recipients,, treatment-induced immunological and virological 
improvementss were associated with having unprotected sex with casual partners. 
Higherr levels of unprotected sex with casual partners were also observed among 
menn who did not receive HAART and had very high HIV-1-RNA levels. Therefore, 
preventionn messages need to be targeted and tailored to the needs of these 
specificc groups. 
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LIPODYSTROPHYY AND SEXUAL HEALTH 

SUMMARY Y 

Off 117 HIV-infected homosexual recipients of highly active anti retroviral therapy 
(HAART),, 50.4% reported lipodystrophy. Experiencing lipodystrophy had a strong 
impactt on the perceived health and confidence in relationships of these men. An 
additionall decrease in the enjoyment of sex and sexual activity was noted, although 
thiss may also be the result of other aspects of HAART use. The findings underline 
thee importance that HIV-infected individuals, who are considering starting HAART, 
aree informed about the possibility of such effects. Clinicians should be aware of the 
potentiall impact of HAART on their patients in the case that side-effects develop. 

INTRODUCTION N 

Thee use of HAART has been associated with changing views about high-risk sex.1'2 

Inn a previous study among homosexual men, not short-time HAART use (<1 year) in 
itself,, but the first HAART-induced virological and immunological improvements were 
likelyy to be associated with the (temporary) increased practice of risk behaviour.3 

Justt as is observed for these specific favourable consequences of HAART, 
experiencingg side-effects may also influence sexual behaviour in some way. 
Increasingg attention is paid to lipodystrophy, a syndrome marked by the 
redistributionn of body fat, and mostly attributed to the use of protease inhibitors 
(PI).4"77 Because this syndrome is associated with involuntary changes in body 
composition,, we hypothesized that this may have a substantial influence on an 
individual'ss well-being and behaviour. 

METHODSS AND RESULTS 

Wee sent a questionnaire to the HIV-positive homosexual men (n=176) who 
participatedd in the Amsterdam Cohort Studies, and were now being seen by 
practitionerss and clinicians in Amsterdam. The response rate was high: 141 men 
(80.1%)) completed and returned the questionnaire. Of these, 117 (83.0%) received 
HAART,, including PI for all individuals but one. Of the 117 men, who were 42.3 
yearss of age on average [standard deviation (SD)=8.8], 40.9% (n=38) had a 
collegee degree, and 89.7% (n=105) were of northern or central European 
nationality.. Information on the duration of HIV infection was available for 38 men, 
whoo were infected for on average 8.8 years (SD=4.6). Information on the date of 
startingg HAART was available for 99 men, who started HAART on average 2.8 years 
agoo (SD=0.6). We asked the men lHave you ever experienced a change in fat 
distributionn after initiating HAART (meaning: extremities getting thinner and 
abdominall size increasing, in medical terms called lipodystrophy)', and 50.4% 
(n=59)) reported lipodystrophy. In concordance with previous studies,4-7 men who 
reportedd lipodystrophy were older (mean age 45.4 years; SD=8.3), had been HIV 
infectedd fora longer period (mean 10.6 years; SD=4.1), and had started HAART 
earlierr (on average 2.9 years ago; SD=0.5) than men not reporting lipodystrophy, 
whoo on average aged 39.1 years (SD=8.3), were HIV infected for 5.6 years 
(SD=3.6),, and had started HAART 2.7 years (SD=0.6) ago. Whether or not 
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informationn on the duration of infection or time since starting HAART was available 
wass not related to reporting lipodystrophy, and neither was the level of education or 
nationality. . 

Wee asked the 59 men who reported lipodystrophy to compare the period of 
experiencingg this syndrome with the period before. Comparisons were made 
regardingg sexual behaviour and well-being (Table 1), using a five-point scale (1 : 
muchh less; 2: less; 3: similar; 4: more; 5: much more). A t-test was used to 
determinee whether the mean scores differed from the neutral score (score 3, 
indicatingg no change). The 59 men who experienced lipodystrophy reported a 
drasticc decrease in sexual activity (Table 1). Importantly, they less enjoyed sex, felt 
lesss physically well and were less confident in relationships when experiencing 
lipodystrophy.. In analyses of variance, answers were not influenced by 
sociodemographicc characteristics, time of being HIV positive or time since initiating 
HAARTT (all P values > 0.05). 

Tablee 1. Mean score on nine different items for which HIV-infected homosexual men who had ever 
experiencedd lipodystrophy as a result of highly active antiretroviral therapy (n = 59) were asked to 
comparee the period in which they had experienced lipodystrophy with the period before, Amsterdam 
Cohortt Study 2000 

Items s 
Enjoyingg sex 
Practicee of sex 
Practicee of anal sex 
Numberr of sexual partners 
Condomm use in anal sex with steady partners 
Condomm use in anal sex with casual partners 
Physicall health 
Confidencee in relationships 

NN = 59 
Scoree (mean) 
2.40 0 
2.35 5 
2.38 8 
2.28 8 
3.00 0 
3.04 4 
2.51 1 
2.60 0 

SD D 
(0.82) ) 
(0.81) ) 
(0.83) ) 
(0.86) ) 
(0.79) ) 
(0.73) ) 
(1.00) ) 
(1.08) ) 

PP value9 

<< 0.001 
<< 0.001 
<< 0.001 
<< 0.001 
1.000 0 
0.699 9 
<< 0.001 
0.007 7 

aa P value indicates the level of statistical significance testing whether the mean score differs from the 
neutrall score (score 3: no difference). 
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LIPODYSTROPHYY AND SEXUAL HEALTH 

DISCUSSION N 

Thiss cross-sectional study was somewhat limited by the way in which variables were 
measured.. Lipodystrophy was self-reported, which may have led to an under- or 
overestimationn of the prevalence of 'clinical' lipodystrophy. Although some 
investigatorss used objective 'metabolic' criteria to define lipodystrophy, most other 
studiess have also based their findings on subjective judgement of the syndrome.4-7 

Furthermore,, individuals were asked to recall events afterwards. Recall bias might 
bee introduced depending on the duration and severity of lipodystrophy, as well as 
thee presence of this syndrome at the time of measurement. To what extent recall 
biass influenced our results, however, is unknown. 
Inn discussing the specific impact of experiencing lipodystrophy, one should also take 
intoo account changes that occurred as a result of the use of HAART per se. 
Therefore,, we also asked men to compare the entire period of using HAART with the 
periodd before (in which they knew they were HIV positive) (data not shown). Over 
thee entire HAART period, no change was reported in self-perceived health and 
confidencee in relationships, contrasting with the strong decrease over the period of 
experiencingg lipodystrophy. Therefore, lipodystrophy has probably a substantial and 
specificc impact on a person's well-being, which can not be attributed to the use of 
HAARTT in general. Men who ever experienced lipodystrophy reported a decrease in 
sexuall activity and the enjoyment of sex over the entire HAART period, just as over 
thee specific period of experiencing this syndrome. This may indicate that 
lipodystrophyy has a very strong impact on these changes, because these changes 
aree still reflected when asked over the entire period of HAART use. On the other 
hand,, a decrease in sexual activity in the period of using HAART was also reported 
byy men who never experienced lipodystrophy, indicating a role of other HAART-
relatedd factors, such as the possible sexual dysfunction associated with PI use.8,9 

Overr the period of experiencing lipodystrophy no change was reported in condom 
use,, indicating that a direct impact of lipodystrophy on condom use is not likely. 
However,, men who experienced lipodystrophy did increase their condom use when 
askedd over the entire HAART period (whereas men not reporting lipodystrophy did 
not).. This finding most likely results from other HAART-related differences between 
thee two groups, although differences in the time since starting HAART or age 
appearedd not to play a role. 

Inn conclusion, a large proportion of HAART recipients experienced lipodystrophy, 
whichh probably had a strong impact on the perceived health and confidence in 
relationshipss of these men. An additional decrease in enjoying sex and sexual 
activityy has been noted, although we cannot determine whether this is caused by 
lipodystrophy,, other aspects of HAART, or both. The findings underline the 
importancee of fully informing HIV-infected individuals who are considering starting 
HAARTT about the possibility of side-effects. For clinicians, this study indicates how 
theirr patients may react to HAART or HAART-related side-effects, in particular 
lipodystrophy,, and prepares them to assist their patients in coping with such effects. 
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HIVV INCIDENCE ON THE RISE 

SUMMARY Y 

Objective:: Dramatic increases have occurred in sexually transmitted diseases 
(STD)) and in sexual risk behaviour among homosexual men in Amsterdam and 
internationally.. We investigated whether these trends indicate a resurgence of 
thee HIV epidemic. 
Methods:: HIV incidence was determined among homosexual attendees of an STD 
clinicc in Amsterdam, who had participated in semi-annual anonymous unlinked 
cross-sectionall HIV prevalence studies from 1991 through 2001. Stored HIV-
seropositivee samples were tested with a less-sensitive HIV assay and, if non-
reactive,, were further tested for the presence antiretroviral drugs, indicative of 
thee use of highly active antiretroviral therapy. Seropositive men who tested non-
reactivee on the less sensitive assay and not used these antiretroviral drugs were 
classifiedd as recently infected (<170 days). Annual HIV incidence and its changes 
weree examined. 
Results:: Among 3090 homosexual participants (median age 34 years), 454 were 
HIVV infected, of whom 37 were recently infected. From 1991 through 2001 the 
overalll incidence was 3.0 infections/100 person-years. Incidence increased over 
timee (P = 0.02) and, strikingly, was evident in older (>34 years) men (P < 0.01), 
butt not in the young. Of men recently infected, 84% (n=31) were unaware of 
theirr infection and 70.3% (n=26) had a concurrent STD. These 26 men 
reportedlyy had sex with a total of 315 men in the preceding 6 months. 
Conclusions:: HIV incidence is increasing among homosexual attendees of an STD 
clinic.. It is imperative to trace recently infected individuals, because they are 
highlyy infectious, and can thus play a key role in the spread of HIV. 

INTRODUCTION N 

AA novel serologic testing algorithm for detecting recent HIV seroconversion has 
beenn developed that distinguishes recent from longer-standing HIV infections 
usingg a single serum sample.1 It is based on the slow antibody increase after HIV 
infection,, which causes samples from recently infected individuals to be non-
reactivee in a less-sensitive HIV assay, while being positive in a sensitive assay. 
Itss development is a major step forward for monitoring purposes, because it is a 
simplee and low-cost method that can easily be optimized when coupled to 
existingg systems, such as sentinel surveillance at sexually transmitted disease 
(STD)) clinics.2,3 We used this novel method to investigate trends in HIV incidence 
fromm 1991 through 2001 among homosexual men participating in voluntary 
unlinkedd HIV prevalence surveys at a large STD clinic in Amsterdam, the 
Netherlands.. Local and international reports have recently demonstrated 
dramaticallyy increasing rates of gonorrhoea and syphilis, as well as increases in 
HIV-relatedd sexual risk behavior among homosexual men.4,5 As these rising 
trendss might forecast a resurgent HIV epidemic, it is especially now, imperative 
too monitor HIV incidence in this population. 
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MATERIA LL A N D METHODS 

Thee STD clinic of the Municipal Health Service in Amsterdam offers anonymous 
andd free examination for STD. Over the past five years 15,000-20,000 new 
consultationss have been provided annually at this outpatient clinic. Since 1991, 
exceptt for 1993, anonymous and unlinked cross-sectional HIV prevalence 
surveyss have been conducted there each spring and atumn.6 Attendees are 
eligiblee for these surveys if they visit the clinic for evaluation of a possible new 
STDD episode during a survey period. In each period, approximately 1000 
consecutivee clinic attendees are enrolled. Those who consent to participate are 
interviewedd on sociodemographic and sexual characteristics and offered testing 
forr HIV antibodies. All clinic attendees are routinely screened for gonorrhoea, 
syphiliss and Chlamydia trachomatis. 

STUDYY POPULATIO N 
Forr the present study, data were used only from male participants in the 1991-
20011 HIV prevalence surveys, who identified themselves as being homosexual 
(approximatelyy 15% of all participants) and who consented to blood testing for 
thee presence of HIV (96.3% of all homosexual participants), a total of 3090 
homosexuall men. During the study period, 19,186 consultations were made at 
thee STD clinic by homosexual men. Participants in the surveys did not 
substantiallyy differ from non-participants with respect to age and nationality. 

LABORATOR YY METHODS 
Conventionall analysis of HIV antibodies was performed with a commercially 
availablee enzyme immunoassay (Axzym; Abbott Laboratories, North Chicago, 
Illinois,, USA) and confirmed by Western blot analyses. After this testing, 
specimenss were stored at . HIV positive samples from which sufficient 
materiall was available for further testing (93.0% of the positive samples) were 
thenn tested with a less-sensitive HIV enzyme immunoassay (Organon Teknika 
Vironostika,, Durham, NC, USA) to determine which individuals had been infected 
recently.. Sera from seropositive individuals who were non-reactive on the less-
sensitivee assay were further tested for the presence of anti retroviral drugs 
(amprenavir,, efavirenz, indinavir, lopinavir, nelfinavir, nevirapine, ritonavir and 
saquinavir)) by a validated liquid chromatographic method with tandem mass 
spectrometricc detection (LC/MS/MS; Sciex API 3000). 

AA positive culture was used as the diagnostic criterion for gonorrhoea (GC-Lect 
agar,, BBL, Becton Dickinson, Cockeysville, USA). A diagnosis of early syphilis 
wass based on clinical symptoms and a reactive serology. The Treponema 
pallidumpallidum haemagglutination assay (Fujirebo, Tokyo, Japan) was used for syphilis 
screening.. When the assay was positive, the Venereal Disease Research 
Laboratoryy test (Venereal Disease Research Laboratory, Wellcome, Dartford, 
England)) and the FTA-absorption test (Trepo-spot IF, Biomerieux, Marcy I'Etoile, 
France)) were performed to confirm results. Patients previously treated for 
syphiliss were considered to have a new syphilis infection only when they had a 
threefoldd or more increase in Venereal Disease Research Laboratory titre or when 
TreponemaTreponema pallidum was demonstrated by dark-field microscopy. Cultures for 
herpess simplex virus and dark-field microscopic examination for Treponema 
pallidumpallidum were performed only when attendees presented with a genital ulcer on 
clinicall examination. Infection with Chlamydia trachomatis was diagnosed on the 
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findingg of a positive ligase chain reaction (Abbott Laboratories). Non-specific 
urethritiss or proctitis was diagnosed when more than 10 leucocytes per high-
powerr microscopic field were seen in the absence of intracellulair Gram-negative 
diplococci. . 

STATISTICALL METHODS 
Individualss who tested reactive with the sensitive HIV assay and non-reactive 
withh the less-sensitive assay are considered to be in the period of early HIV 
infectionn (i.e. < 170 days, 95% confidence interval (CI): 162-183 days7), when 
antibodyy titer is increasing but has not yet peaked. However, as antibody 
concentrationss may decrease considerably with use of highly active anti retroviral 
therapyy (HAART),1,8 individuals in whom antiretroviral drugs were detected in the 
bloodd (see Laboratory methods) were considered to use HAART and regarded as 
havingg longer-standing HIV infections. For the purposes of this study, only 
individualss who tested non-reactive on the less-sensitive assay and did not use 
HAARTT were classified as 'recently infected'. Annual HIV incidence (I) was 
calculatedd as being the prevalence of persons with recent infection (n) among 
thee susceptible population [i.e. HIV negative plus recently infected men (N)], 
dividedd by duration (T) of the mean time between seroconversion on the assays 
(heree 170 days), thus ^(n/NXBöS^S/TKlOO).1 To determine 95% CI for the 
incidences,, we used the Bonferroni principle.1,7 

Materiall was insufficient for testing with the less-sensitive assay for 7.0% of HIV 
infectedd participants overall: 25.7% participants in 1991, 21.2% in 1992, and 
0.9%% in 1994-2001. For purposes of comparison, annual HIV incidence was 
calculatedd with adjustment for the proportion not available for testing (Table 1). 
Thee prevalence of recent infections was assumed to be similar among HIV 
positivee individuals who were not tested with the less-sensitive assay, and this 
adjustedd number of recent infections was used to calculate the adjusted HIV 
incidence. . 

Wee used a logistic regression model to investigate trends in (unadjusted) 
incidencee by entering the survey period number as a continuous variable in the 
model.. The probability of recent infection among the susceptible population (n/N 
inn the incidence formula) was the fitted value from the logistic regression. 
Furthermore,, we examined whether trends differed by age groups, by adding an 
interactionn term between calendar time and age. Information on age was 
regroupedd according to the median age of the study population. Levels of 
statisticall significance for time trends were based on the likelihood ratio test and 
confidencee intervals for the odds ratio's were based on the wald test. HIV 
incidencee was compared with the rates of rectal gonorrhoea and recent syphilis 
diagnosedd among all homosexual men visiting the STD clinic. Analyses were 
repeatedd by excluding 1991 and 1992, because these years had a high 
percentagee of samples unavailable for testing with the less-sensitive assay. 
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RESULT S S 

Fromm 1991 through 2001, 19,186 new consultations were made by homosexual 
menn at the Amsterdam STD clinic. A total of 3090 of these homosexual men 
participatedd in the semi-annual HIV seroprevalence surveys. These men were 
predominantlyy of Dutch nationality (77.1%) and had a median age of 34 years 
(interquartilee range: 28-40). Over time, the median age increased from 32 years 
inn 1991-1996 to 35 years in 1997-2001. 

Figuree 1: HIV incidence over calendar time by age group, among 3090 homosexual men 
participatingg in semi-annual anonymous unlinked HIV surveys at an Amsterdam sexually 
transmittedd diseases clinic, 1991-2001, The Netherlands 
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Incidencee was obtained by using the formula I = (n/N)(365.25/170)(100), where n/N (the 
probabilityy of recent infections among the susceptible population) was the fitted value from the 
logisticc regression. Linear fit for HIV incidence over calendar time for the two investigated age 
groupss was obtained by entering the number of the survey periods (ranging from 1 to 22) as a 
continuouss variable, age as a categorical variable (younger than and older or equal to 34 years of 
age),, and the interaction term between survey period and age into a logistic regression model. 

HIVV PREVALENCE AND INCIDENCE 
Off the 3090 participants, 2636 were HIV seronegative and 454 were 
seropositive.. Sera from 422 of the seropositive men were tested with the less-
sensitivee assay, and 58 of these tested non-reactive. In 21 men, antiretroviral 
agentss were detected (see Laboratory methods); these men were classified as 
havingg non-recent (longer-standing) infection together with the seropositive men 
whoo tested reactive on the less-sensitive assay, totalling 385 men with longer-
standingg infection. The remaining 37 individuals were determined as having 
recentt HIV infection. Most (83.8%) of these recently infected men were unaware 
off their HIV infection. 
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Thee overall HIV prevalence was 14.7% [454/3090] and incidence was 3.0 
infections/1000 person-years (PY) (95% CI: 1.8-4.6) (Table 1). Incidence 
increasedd over calendar time (P time-trend=0.024). The odds ratio for each 
subsequentt survey period was 1.07 (95% CI: 1.01-1.13). When we excluded the 
yearss 1991 and 1992 from analyses, because these years had a high proportion 
off samples unavailable for testing, the increasing time trend remained clearly 
presentt (Ptime-trend=0.019). 
Strikingly,, there appeared to be an interaction between calendar time and age on 
thee risk of having a recent HIV infection, though the interaction did not reach 
statisticall significance, P=0.120. This model, which included both factors and 
theirr interaction (model fit: P=0.054), showed that the increase in incidence was 
stronglyy present among older (> 34 years) men (P time-trend=0.008, for each 
subsequentt survey period the odds ratio was 1.13 [95% CI: 1.02-1.24]), but not 
amongg younger men (P time-trend=0.482, for each subsequent survey period 
thee odds ratio was 1.03 [95% CI: 0.96-1.10]). Similar results were obtained 
whenn the years 1991 and 1992 were excluded from analyses. 

RECENTT HIV INFECTION IN RELATION TO OTHER STD 
Amongg the 37 men with recent HIV infection, 26 (70.3%) had a concurrent STD 
(seee Methods). This proportion was 54.5% [6/11] in 1991-1996 and 76.9% 
[20/26]] in 1997-2001. Of the 26, 11 (29.7%) had anogenital gonorrhoea, none 
hadd syphilis, 13 (35.1%) had anogenital chlamydia, two (5.4%) had anogenital 
herpesinfection,, 10 (27.0%) had non-specific urethritis, and two (5.4%) had 
proctitis. . 
STDD were diagnosed in 63.9% [246/385] men with longer-standing HIV infection 
andd in 48.6% [1280/2636] HIV negative men in the period 1991-2001. 

Examiningg the total of 19,186 new consultations made by homosexual men at 
thee STD clinic from 1991 through 2001, the number of diagnoses of rectal 
gonorrhoeaa and recent syphilis increased between 1998 and 2001 by more than 
threefoldd and 17-fold for each STD, respectively (Fig. 2). 

DISCUSSION N 

Usingg a novel approach for detecting recent infections, we investigated HIV 
incidencee from 1991 through 2001 among homosexual men attending an STD 
clinicc in Amsterdam. We demonstrated that incidence is increasing in this group, 
aa finding that agrees with earlier national and international reports of rising rates 
off sexual risk behaviour and STD among homosexual men.4'5,9 

Suchh STD as rectal gonorrhoea and syphilis are useful indicators for HIV-related 
sexuall risk behaviour and also facilitate HIV transmission and acquisition. It has 
beenn postulated that individuals who are in the early phase of their HIV infection 
contributee considerably to the spread of HIV because HIV-RNA levels, and thus 
infectiousness,, are very high in this phase.1011 Our study adds to this hypothesis 
byy showing that a large proportion of men with a recent HIV infection had a co-
existingg STD and that men with both conditions reported large numbers of recent 
sexuall partners: factors likely to contribute to the risk of transmission of HIV and 
otherr STD. 
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Figuree 2: Rectal gonnorhoea and recent syphilis diagnoses among 19186 consultations made by 
homosexuall men visiting an Amsterdam sexually transmitted diseases clinic and the HIV incidence 
inn part of this group (n = 3090) participating in semiannual anonymous unlinked HIV surveys at this 
sexuallyy transmitted diseases clinic, 1991-2001, The Netherlands 
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Incidencee was obtained by using the formula I=(n/N)(365.25/170)(100), where n/N (the 
probabilityy of recent infections among the susceptible population) was the fitted value from the 
logisticc regression. Linear fit for HIV incidence over calendar time was obtained by including the 
numberr of the survey periods (ranging from 1 to 22) as a continuous variable into a logistic 
regressionn model 

Inn contrast to the high and increasing incidence found among STD clinic 
attendees,, the incidence of HIV among homosexual men who participated in the 
Amsterdamm Cohort Study was much lower. From 1997 through 2001, incidence 
amongg cohort participants younger than 35 years was more or less stable at 
1.1/100PYY (95% CI: 0.6-1.8) (unpublished data), while in the same time period 
incidencee was 3.6/100PY [95% CI: 1.5-7.4] among young men attending the 
STDD clinic. Such variation illustrates the importance of using different sub-
populationss when monitoring HIV in a certain population. STD clinic visitors may 
representt men who more often engage in risky sexual behaviour than cohort 
participantss and may not necessarily represent the 'general population'. 
However,, any trends detected in such a high-risk group could be the first 
indicatorss of a general change. For this reason, STD clinics are important sites for 
HIVV surveillance. As soon as a valid less-sensitive assay becomes easily 
available,, it should be implemented in the routine of HIV screening, thereby 
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facilitatingg prevention measures such as partner notification, determining timing 
off anti-HIV treatment, for identifying patterns and locations of HIV transmission, 
andd investigating the occurrence of treatment resistance. 
However,, the novel method to detect new HIV infections has two shortcomings 
thatt may affect incidence estimates.1,7'8 First, the less-sensitive assay has 
unknownn validity for non-B subtypes, hampering its immediate use in 
populationss in which these types are frequently found, such as heterosexuals and 
drugg users. However, this problem is unlikely to have affected the HIV incidence 
estimatess in our study, because homosexual men nearly always present with 
subtype-BB HIV infection (E. op de Coul, personal communication, 2000). Second, 
inn someone using HAART or diagnosed with AIDS, HIV antibody titres can be 
reduced.. All individuals in whom antiretroviral drugs were detected, indicative of 
HAARTT use, were thus classified as not recently infected. However, some of these 
individualss may well have been infected recently, and we may thus have slightly 
underestimatedd the incidence in recent years, when HAART became widely used. 
Off individuals with an AIDS diagnosis who test non-reactive on the less-sensitive 
assay,, 5% would not be truly recently infected.7 Such misclassification may have 
resultedd in slight overestimation of the incidence in the early years of our study. 
Itt has not affected the estimates in recent years, when HAART became widely 
used,, because all individuals who used HAART (including those diagnosed with 
AIDS)) were classified as having longer-standing HIV infection. Despite these 
uncertainties,, it remains likely that HIV incidence is increasing among 
homosexuall STD clinic attendees in Amsterdam. 
Ourr study deals with a small number of outcomes and with findings for age and 
thee interaction between calendar time and age that do not reach statistical 
significance.. We thus have to be careful in interpreting results on the effect of 
age.. Nevertheless, an interesting assumption might be that incidence is 
increasingg especially in older men, and that, contrary to previous years when 
neww infections largely occurred in younger men, incidence is now becoming 
highestt among older men. Likewise, the increase in syphilis over time is only 
observedd among older (P=0.002) but not younger men (P=0.983) participating 
inn our study, as was observed among all homosexual attendees of the STD clinic 
inn Amsterdam (unpublished data) and internationally.12 

Inn conclusion, the incidence of HIV is increasing among homosexual attendees of 
ann Amsterdam STD clinic. Together with the rising rates of syphilis, gonorrhoea, 
andd related risk behaviour among homosexual men, this finding calls for 
preventivee action especially for those who have recently been infected. 
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SEXUALL TRANSMISSION OF HHV8 

SUMMARY Y 

Sexuall and non-sexual modes of transmission of human herpesvirus 8 (HHV8) 
havee been suggested, but specific routes remain unclear. Therefore, the objective 
off this study was to assess risk factors for HHV8 seropositive and determine 
specificc sexual practices associated with HHV8 seroconversion. 
Seraa from 1458 homosexual men (Amsterdam Cohort Study, 1984-1996) were 
testedd for antibodies against HHV8 with a modified version of an Enzyme 
Immunoassayy (EIA), using recombinant HHV8 lytic phase capsid (ORF65) and 
latentt phase nuclear (ORF73) proteins. HHV8 seroprevalence at study entry was 
20.9%% (305/1458), was highest among those with positive HIV status, no steady 
partner,, Southern European or Latin American nationality, and increased with 
olderr age and higher number of sexual partners. During follow-up, 215 men 
seroconvertedd for HHV8 (incidence: 3.6/100PY). Both prevalence and incidence 
ratess remained more or less stable during the study period. Oro-genital insertive 
sexx (OR: 5.95,95%CI: 2.88-12.29) or oro-genital receptive sex (OR:4.29,95%CI: 
2.11-8.71)) with more than five partners in the past six months, older age (OR: 
2.89,, 95% CI: 1.13-7.34, when older than 45 years) and preceding HIV infection 
(OR:: 2.47,95%CI: 1.53-3.99) were independent predictors for HHV8 
seroconversion.. In conclusion, we found strong evidence for oro-genital 
transmissionn of HHV8 among homosexual men. 

INTRODUCTION N 

Humann herpesvirus 8 (HHV8), also called Kaposi's sarcoma-associated 
herpesvirus,, has been detected in almost 100 percent of both acquired 
immunodeficiencyy syndrome (AIDS)-related and non AIDS-related Kaposi' 
sarcomaa tissues.1"3 HHV8 infection has been shown to precede development of 
Kaposi'ss sarcoma among homosexual men.4"6 However, transmission routes of 
thiss virus remain unclear and identifying these routes is a real challenge. The 
epidemiologyy of AIDS-related Kaposi's sarcoma and high HHV8 prevalence in 
homosexuall men suggest a sexual route.7"9 In addition, frequent occurrence of 
Kaposi'ss sarcoma and high HHV8 prevalence is seen among heterosexuals in 
specificc areas, such as Southern Africa and Southern Europe.10*15 In Africa, 
childrenn also appear to be frequently infected, suggesting a nonsexual 
transmissionn route. With the use of polymerase chain reaction techniques, 
researcherss have found HHV8 in saliva16'18 and in semen.19 

Severall cross-sectional studies revealed a correlation between the number of 
sexuall partners and HHV8 seropositivity.5,20 Some investigators found a relation 
withh anogenital receptive sex20,21 or oroanal sex.22 Recently, oral contact as a 
possiblee transmission route has been postulated.17 Until now only one study has 
beenn reported that included incident cases to elucidate modes of transmission. In 
thiss study, no association between specific sexual practices, including oral sex, 
andd seroconversion was found.20 Most other studies were cross-sectional in which 
specificc sexual practices at the time of infection could not be determined. 
Thee strenght of the present study (cohort study) is that a large number of 
incidentt HHV8 infections were available to identify possible transmission routes. 
First,, we assessed risk factors associated with the presence of HHV8 antibodies. 
Second,, we studied whether specific sexual acts were predictors for HHV8 
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seroconversion.. We attempted to elucidate and take into consideration the many 
epidemiologicc pitfalls of identifying correlated sexual routes of transmission. 
Establishingg these routes is important for insight into the epidemiology of HHV8 
andd Kaposi's sarcoma, and for prevention of this infection. 

MATERIAL SS AN D METHODS 

SUBJECTS S 
Inn 1984 a prospective study on human immunodeficiency virus (HIV) 
seroconversionn and AIDS among sexually active HIV seronegative and -
seropositivee homosexual men was started (Amsterdam Cohort Study).23 From the 
startt of the cohort through December 31, 1996, a total number of 1,674 
homosexuall men were enrolled. At entry, 480 men were seropositive for HIV and 
1,1888 were seronegative, of whom 136 seroconverted for HIV during follow-up. 
Overtime,, the intake-criteria changed: 1) from October 1984 until May 1985, 
bothh HIV-positive and HIV-negative homosexual men were eligible to enter the 
studyy (n=748), 2) from May 1985 until February 1988 only HIV negatives were 
allowedd into the study (n=229), 3) from February 1988 through 1994 entry for 
bothh HIV-negative and HIV-positive homosexual men was allowed (n=229), 4) in 
additionn to the regular cohort, in 1995 a second cohort study was started among 
youngg homosexual men (<30 years), irrespective of their HIV status (n=468). 
Participantss returned for follow-up every 3-6 months. At each visit medical 
historyy was taken and blood was drawn and stored for virologie and immunologic 
testing.. At entry and every 6 months, participants filled in a standardized 
behaviorall questionnaire. 

SEROLOGICC ASSAYS 
Bankedd sera, stored at , were tested for HHV8 antibodies with a modified 
enzymee immunoassay using recombinant HHV8 lytic phase capsid (ORF65) and 
latentt phase nuclear (ORF73) proteins.6'1324 Cutoff values for the enzyme 
immunoassayy (absorbance: 0.350 for ORF65 and 0.375 for ORF73) were three 
timess the standard deviation of the mean absorbance from a panel of 40 
individualss at low risk for Kaposi's sarcoma. Seventy-one cases from the cohort 
off homosexual men were used as the index for true HHV8 positivity and all 302 
womenn from the Amsterdam drug user cohort as the index for true negativity, 
sincee in 12 years of follow-up no Kaposi's sarcoma occurred in these groups. 
Basedd on these parameters, the specificity of the combined assay format 
(positivee for ORF65, ORF73, or both) was 90.7 percent (95 percent confidence 
intervall (CI): 86.9-93.8) and the sensitivity was 87.3 percent (95 percent CI: 
77.3-94.0).. The seroreversion rate was approximated at 4.5 percent (95 percent 
CI:: 2.1-8.4) based on the tests at enrollment of 200 randomly chosen individuals 
negativee for HHV8 antibodies at the end of follow-up.6 

Storedd sera were available for 1,458 (87.1 percent) of the 1,674 participants. 
Theyy were tested at the end of follow-up. When negative, the participant was 
consideredd to have had no antibodies against HHV8 throughout the study. If a 
samplee tested positive, the enrollment sample was tested. In case of a converter 
thee seroconversion interval was determined by testing samples taken in between. 
Off the 215 seroconverters, 194 (90.2 percent) had a conversion-interval of less 
thann 6 months and 208 (96.7 percent) of less than 1 year. 
Analysiss of CD4 cell counts was performed with a direct immunofluorescence 
techniquee using monoclonal antibodies and a flow cytometry system. Analysis of 
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HIVV antibodies was performed with two commercially available enzyme-linked 
immunosorbentt assays (Abbot Laboratories, North Chicago, Illinois, USA; 
Vironostikaa Teknika, Organon, Oss, The Netherlands) and confirmed by Western 
blott analyses. 

VARIABLE S S 
Variabless used and measured at enrollment were HIV status, nationality 
(regroupedd in the Netherlands, other northwestern Europe, southern Europe, 
northernn America, Latin America, and other), age, education, steady partner 
(livingg together with steady partner and/or having had one steady partner in the 
pastt 6 months), and number of sexual partners in the past 5 years (stratified into 
quartiles). . 
Thee variables used and measured at follow-up visits were sexual behavior and 
noninjectionn (recreational) drug use in the past 6 months. The total number of 
partnerss was stratified into quartiles. We evaluated the following sexual 
techniques:: anogenital receptive, anogenital insertive, orogenital receptive, 
orogenitall insertive, oroanal receptive (receptive rimming) and oroanal insertive 
(insertivee rimming) sex. Sexual techniques were examined according to the 
numberr of partners they were performed with (categorized into 0, 1, 2-5, and >5 
partners),, as this information was consistently gathered over time. Variables on 
drugg use (cocaine, cannabis, nitrite and alcohol) were considered dichotomously 
(yes/no). . 

Somee changes were made in the questionnaires over the years. Rimming and 
drugg use were not asked for from 1989 until 1994, resulting in approximately 25 
percentt missing values on these variables in our nested case-control sample (see 
Statisticall methods). All other variables in this sample had less than 1 percent 
missingg values. From 1995 onward, after the start of the second (young men) 
cohort,, two different questionnaires were used in the same calendar time, with 
thee most important difference that orogenital sex with ejaculation was asked in 
thee cohort of young homosexual men, whereas orogenital sex in general was 
consistentlyy asked in the regular cohort. It is reasonable to assume that not 
everyy orogenital act included ejaculation. However, in our nested case-control 
study,, we collapsed the two definitions of orogenital sex. We chose not to match 
onn cohort because this would lead to matching on age and (age-related) sexual 
techniques,, in which we were particularly interested. Therefore, we could 
introducee systematic bias in estimating the role of orogenital sex in 
seroconversionn for HHV8, when in a matched case-control study a 
disproportionatee number of participants from the second cohort were matched to 
participantss from the regular cohort after 1995, or vice versa. Therefore, we 
repeatedd analyses on the effect of orogenital sex excluding the second cohort, to 
examinee whether bias was present. 
Too examine if immunosuppression could facilitate HHV8 infection, HIV positives 
weree dichotomized in those with CD4 cell counts <500xl06/nter and 
>500xl06/liter,, with CD4 being the mean of CD4 cell counts in the year prior to 
HHV88 seroconversion for cases, and the mean in the year prior to the matched 
visitt date for controls. The cut-off value of 500 CD4 cell counts was chosen for 
comparisonn with other studies5,20 and for having a substantial number of 
participantss in each category. Seroconversion dates for HIV and HHV8 were 
estimatedd as the midpoint between last seronegative and first seropositive visit. 
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STATISTICALL METHODS 
Riskk factor s fo r HHV8 positivit y (cross-sectiona l study ) 
Thee prevalence of HHV8 was calculated at study entry, and risk factors for HHV8 
positivityy were assessed using variables from the intake questionnaire. To 
examinee changes in HHV8 prevalence over time, we divided the study group 
accordingg to both age (dichotomized as younger and older than 30 years) and 
HIVV status and calculated the prevalence among these groups for the four 
differentt intake periods. 
Alll univariately statistically significant variables were included in the multivariate 
analysis,, using a stepwise forward procedure. We tested for interactions between 
thee variables included in the multivariate model and examined the confounding 
effectt of other variables. Logistic regression was used to obtain univariate and 
multivariatee odds ratio's (OR's), and 95 percent confidence intervals were used to 
quantifyy the variation in estimates.25 

Riskk factor s fo r HHV8 seroconversio n (cohor t study ) 
Too study the potential routes of transmission for HHV8, we investigated the role 
off sexual behavior and drug use at the time of HHV8 exposure in a nested case-
controll study. Cases were HHV8 seroconverters with a conversion-interval of less 
thann 1 year, and controls were men who remained seronegative during the 
study.. We assumed that men who seroconverted were infected with HHV8 within 
66 months preceding their estimated seroconversion date (midpoint between the 
lastt negative and the first positive visit). As participants report their behavior 
overr the preceding 6 months, the first visit within 6 months after the estimated 
seroconversionn date (n=155), or (when no information was available for this 
period)) the nearest visit within 6 months before the estimated seroconversion 
datee (n=33) was taken. Because we were particularly interested in the effect of 
specificc sexual techniques, cases and controls had to report at least one sexual 
techniquee in the preceding 6-month period. Only one converter with available 
dataa on all techniques reported no sexual behavior. Twenty-six of the 215 
seroconverterss had no behavioral information within 6 months preceding 
seroconversion.. These 27 were excluded from analyses. Due to preventive efforts 
takenn against HIV, sexual behavior changed over time toward safer sexual 
practices.. We controlled for this time effect by matching. Matching was based on 
thee estimated seroconversion date of a case. The study visit of a randomly 
chosenn control should be within 6 months of this seroconversion date. Controls 
weree matched pairwise with each case. 

Variouss multivariate models were evaluated to assess the role of univariately 
statisticallyy significant cofactors, using a stepwise forward procedure. As we were 
particularlyy interested in the independent role of sexual behavior, we controlled 
forr all techniques in multivariate models. We tested for interactions between 
variabless included in the final model and considered the confounding effect of 
otherr variables. Univariate and multivariate odds ratios and 95 percent 
confidencee intervals of risk factors for HHV8 seroconversion were determined 
usingg conditional logistic regression.25 

Inn general, confounding was defined when inclusion of a variable (or combination 
off variables) in the multivariate model, resulted in a change of more than 15 
percentt in odds ratios of factors already present in the model. Variables with 
considerablee number of 'missings' (rimming and drug-use) were multivariately 
modeledd with a separate 'missing values' category. Interaction was defined to be 
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presentt when adding an interaction term improved the original model. A p value 
off less than 0.05 was considered statistically significant. 
Inn addition to the assessment of risk factors for prevalent and incident HHV8 
infection,, we computed the incidence of HHV8 seroconversion as the number of 
HHV88 seroconversions/100 person-years at risk and calculated 95 percent 
confidencee intervals using Poisson regression.26 

FIGUREE 1 Prevalence of human herpesvirus 8 (HHV8) in a cohort of 1,458 homosexual men at 
enrollment,, according to age and human immunodeficiency (HIV) status and stratified into four 
subsequentt intake-periods, Amsterdam, Netherlands, 1984-1996 
Neg,, negative; pos, positive; yr, years 

Intakee periods: 

HHV88 prevalenc e 
att  enrollment , % 

1:: October 1984-April 1985 

E33 3 

 4 

Mayy 1985-January 1988 

Februaryy 1988-December 1994 

Januaryy 1995-December 1996 

[== 157 87 13 244 69 0 70 22 335134 20 1 165 0 

HIV: : 
age: : 

neg g 
<30yr r 

pos s 
<30yr r 

neg g 
>30yr r 

pos s 
>30yr r 
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RESULTS S 

Thee 1,458 homosexual men that were tested for HHV8 and entered the cohort 
betweenn October 1984 and December 1996 had a median age at enrollment of 
32.22 years (interquartile range: 27.1-38.3 years). Fifty percent had more than 60 
sexuall partners during the preceding 5 years (interquartile range: 20-200 
partners).. The overall HIV prevalence at entry was 32.1 percent (95 percent CI: 
29.7-34.5).. Prevalence was higher for older (>30 years) participants (38.2 
percent),, than for younger (<30 years) participants (24.5 percent) (x2 test: p-
value<0.0001). . 
Off the 1,458 homosexual men, 305 were positive for HHV8 at enrollment (20.9 
percent,, 95 percent CI: 18.8 -23.0) and the prevalence remained more or less 
stablee over time by age group and HIV status (figure 1). 
Off 1,153 initially HHV8-seronegative participants, 215 seroconverted for HHV8 
duringg follow-up (incidence: 3.6/100 person-years, 95 percent CI: 3.1-4.1). Over 
thee study period 1984-1996, the incidence remained relatively stable (x2-test for 
linearr trend: p-value=0.952) and varied between 2 and 7 percent. 

Riskk factor s fo r HHV8 positivit y at stud y entr y (prevalen t cases ) 
Inn univariate analyses, HHV8 prevalence increased with the number of sexual 
partnerss in the past 5 years and with age (x2-test for linear trend: both variables' 
pp value<0.0001). In addition, men with HIV-positive serostatus, no steady 
partner,, and southern European or Latin American nationality showed a higher 
ratee of seroposivity (table 1). 
Afterr including the univariately statistically significant cofactors in the 
multivariatee model, we found that all the variables appeared to be independent 
predictorss for HHV8 seropositivity at enrollment. However, compared with 
univariatee analyses, the odds ratios decreased towards unity with the exception 
off southern European and Latin American nationality (table 1). 
Interactionn between the variables in the multivariate model and confounding by 
educationn were not present and risk estimates appeared to be very stable. 

Riskk factor s fo r HHV8 seroconversio n (inciden t cases ) 
Too examine in detail which specific sexual techniques were associated with HHV8 
seroconversion,, we undertook a nested case-control study in which behavior was 
studiedd at the time of HHV8 exposure (see Materials and Methods). 
Univariatee analyses (table 2) revealed a significantly elevated risk for HHV8 
seroconversionn for HIV positives (odds ratio (OR): 2.32; 95 percent CI: 
1.58,3.42).. Subdividing HIV positives according to CD4 cell counts, we found no 
evidencee for an increasing risk at lower counts, even after lowering the cutoff 
pointt to 350 counts (data not shown). Older age (>30 years) was significantly 
relatedd to HHV8 seroconversion, whereas non-Dutch nationality and not having a 
steadyy partner were not significantly associated. Current sexual behavior 
associatedd with HHV8 seroconversion were having had sex with more than 12 
partnerss in the 6 months prior to seroconversion and having had orogenital 
insertivee and orogenital receptive sex. Recreational drug use (nitrite and cocaine) 
inn the past 6 months was also significantly related to seroconversion. 
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CHAPTERR 2.1 

Tablee 2 Univariate nested case-control analysis of the relation between recent (sexual) behavior 
andd seroconversion for human herpesvirus 8 (HHV8) among 188 seroconverters for HHV8 and 376 
matchedd controls in a cohort of homosexual men, Amsterdam, Netherlands 1984-1996 

Characteristics s 

HIV§HIV§ status 
HIVV negative 
HIVV positive 
cd4>5001 1 
HIVV positive 
cd4<5001 1 

AgeAge (years)* 
<25 5 
26-30 0 
31-35 5 
36-40 0 
41-45 5 
>45 5 

Nationality Nationality 
Dutch h 
Non-dutch h 

SteadySteady partner ft 
Yes s 
No o 

PastPast six months' 
sexualsexual fife style** 

TotalTotal no. of 
partners partners 
1 1 
2-5 5 
6-12 2 
>12 2 

Anogenital Anogenital 
receptivereceptive sex 
0 0 
1 1 
2-5 5 
>5 5 

AnogenitalAnogenital insertive 
sex sex 
0 0 
1 1 
2-5 5 
>5 5 

Seroconverters s 
in--in--

No.* * 

107 7 
32 2 

42 2 

11 1 
19 9 
45 5 
46 6 
33 3 
34 4 

164 164 
22 2 

90 0 
98 8 

33 3 
43 3 
43 3 
69 9 

91 1 
42 2 
39 9 
15 5 

82 2 
46 6 
38 8 
20 0 

== 188) 
% % 

59 9 
18 8 

23 3 

6 6 
10 0 
24 4 
25 5 
18 8 
18 8 

88 8 
12 2 

48 8 
52 2 

18 8 
23 3 
23 3 
37 7 

49 9 
22 2 
21 1 
8 8 

44 4 
25 5 
20 0 
11 1 

Controls s 
in-in-

No.* * 

282 2 
27 7 

51 1 

53 3 
99 9 
67 7 
56 6 
54 4 
47 7 

329 9 
40 0 

183 3 
193 3 

83 3 
122 2 
97 7 
74 4 

170 0 
106 6 
72 2 
25 5 

157 7 
99 9 
83 3 
35 5 

=376) ) 
% % 

78 8 
8 8 

14 4 

14 4 
26 6 
18 8 
15 5 
14 4 
13 3 

89 9 
11 1 

49 9 
51 1 

22 2 
32 2 
26 6 
20 0 

46 6 
28 8 
19 9 
7 7 

42 2 
27 7 
22 2 
9 9 

P P 
valuet t 

<0.001 1 

*** * 

** * 

<0.001 1 

** * 
*** * 
** * 
** * 

<0.001 1 

*** * 

Odds s 
ratio o 

1 1 
3.09 9 

2.03 3 

1 1 
0.92 2 
3.33 3 
4.06 6 
2.79 9 
3.79 9 

1 1 
1.06 6 

1 1 
1.03 3 

1 1 
0.93 3 
1.10 0 
2.58 8 

1 1 
0.73 3 
1.01 1 
1.15 5 

1 1 
0.89 9 
0.86 6 
1.06 6 

95% % 
confidence e 

interval l 

1.71,5.60 0 

1.23,3.25 5 

0.41,2.08 8 
1.55,7.17 7 
1.88,8.77 7 
1.28,6.08 8 
1.70,8.45 5 

0.63,1.81 1 

0.72,1.47 7 

0.54,1.58 8 
0.64,1.90 0 
1.48,4.49 9 

0.47,1.14 4 
0.64,1.60 0 
0.57,2.34 4 

0.58,1.38 8 
0.54,1.38 8 
0.57,1.96 6 
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Tablee continues 

urogenitalurogenital receptive 
sex sex 
0 0 
1 1 
2-5 5 
>5 5 

UrogenitalUrogenital insertive 
sex sex 
0 0 
1 1 
2-5 5 
>5 5 

OroanalOroanal receptive 
sex sex 
0 0 
1 1 
2-5 5 
>5 5 

OroanalOroanal insertive 
sex sex 
0 0 
1 1 
2-5 5 
>5 5 

PastPast 6 months' 
recreationalrecreational drug 
use use 

Cannabis Cannabis 
No o 
Yes s 

Nitrite Nitrite 
No o 
Yes s 

Cocaine Cocaine 
No o 
Yes s 

Alcohol Alcohol 
No o 
Yes s 

29 9 
47 7 
52 2 
59 9 

26 6 
40 0 
52 2 
68 8 

64 4 
29 9 
22 2 
9 9 

59 9 
26 6 
19 9 
25 5 

62 2 
49 9 

50 0 
62 2 

95 5 
17 7 

17 7 
89 9 

15 5 
25 5 
28 8 
32 2 

14 4 
22 2 
28 8 
37 7 

52 2 
23 3 
18 8 
7 7 

46 6 
20 0 
15 5 
19 9 

56 6 
44 4 

45 5 
55 5 

85 5 
15 5 

16 6 
84 4 

112 2 
99 9 
104 104 
56 6 

110 0 
85 5 
113 3 
64 4 

120 0 
85 5 
63 3 
24 4 

110 0 
70 0 
70 0 
42 2 

149 9 
86 6 

145 5 
87 7 

215 5 
21 1 

25 5 
200 0 

30 0 
27 7 
28 8 
15 5 

30 0 
23 3 
30 0 
17 7 

41 1 
29 9 
22 2 
8 8 

38 8 
24 4 
24 4 
14 4 

63 3 
37 7 

63 3 
37 7 

91 1 
9 9 

11 1 
89 9 

«cO.001 1 

* * 
* * 

*** * 

<0.001 <0.001 

* * 
* * 

*** * 

0.009 9 

** * 

0.041 1 

* * 

1 1 
1.7'4 4 
2.00 0 
4.13 3 

1 1 
1.88 8 
1.84 4 
4.22 2 

1 1 
0.68 8 
0.63 3 
0.83 3 

1 1 
0.71 1 
0.50 0 
1.26 6 

1 1 
1.62 2 

1 1 
1.97 7 

1 1 
2.31 1 

1 1 
0.63 3 

1.02,2.97 7 
1.16,3.46 6 
2.34,7.31 1 

1.06-3.34 4 
1.07-3.18 8 
2.44-7.28 8 

0.40,1.16 6 
0.33,1.17 7 
0.34,2.04 4 

0.39,1.30 0 
0.26,0.97 7 
0.66,2.42 2 

0.94,2.78 8 

1.19,3.28 8 

1.03,5.16 6 

0.29,1.36 6 

*)) p < 0.05; * * ) p < 0.01; * * * ) p < 0.001; t ) In the case of statistical significance (p < 0.05), 
overalll p values are given; *) Numbers do not exactly count up to the total because of missing 
values;; §) HIV, human immunodeficiency virus; H) CD4 cell count x 106/'- calculated for cases as 
thee mean CD4 ceil count in the year prior to seroconversion and for controls in the year prior to 
theirr matched visit date; #) For cases the age at the moment of seroconversion and for controls 
thee age at their matched visit date; t t ) Defined as living together with a steady partner at entry 
and/orr having had one steady partner in the past 6 months; * * ) Total number of partners 
accordingg to quartiles, number of partners for sexual techniques according to equal partner 
categoriess (0, 1, 2-5 >5 partners) 
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Ass orogenital insertive sex and orogenital receptive sex were strongly correlated 
(spearmann rank's correlation coefficient: 0.8), we performed multivariate 
analysess separately for these two techniques. After including all univariately 
significantt cofactors (table 2) in a stepwise forward procedure, we found that 
orogenitall sex, HIV status and age remained statistically significant, but that the 
totall number of partners and drug use did not (data not shown). The odds ratio 
forr orogenital insertive sex in this model decreased from 4.22 in univariate 
analysess to 3.71 (95 percent CI: 2.04,6.75) for more than 5 partners in the past 
66 months. When orogenital insertive sex in this multivariate model was replaced 
byy orogenital receptive sex, odds ratio for orogenital receptive sex with more 
thann five partners in the past 6 months, also decreased from 4.13 in univariate 
analysess to 3.01 (95 percent CI: 1.63-5.55). 

Ass we were particularly interested in assessing the independent role of sexual 
techniquess in HHV8 transmission, we forced all the other techniques into the final 
multivariatee models (Spearman's rank correlation coefficient of all the other 
sexuall acts: <0.6). The results from one of the two final models (the one that 
includedd orogenital insertive sex) are displayed in table 3. 

Afterr controlling for all other sexual behavior in this multivariate model, we found 
thatt the odds ratio for orogenital insertive sex with more than five partners 
increasedd (OR = 5.95), compared with the multivariate model not adjusted for all 
otherr techniques (OR = 3.71). Risk estimates for age decreased slightly when 
controlledd for HIV status and all sexual techniques, but the odds ratio for HIV 
remainedd stable. When orogenital insertive sex was replaced by orogenital 
receptivee sex, the odds ratios for orogenital receptive sex were: 1.37 (95 percent 
CI:: 0.73,2.58), 1.43 (95 percent CI: 0.75,2.73), and 4.29 (95 percent CI: 
2.11,8.71)) for 1, 2-5, and >5 partners, respectively (data not shown). In this 
model,, the odds ratios for HIV status and age were not substantially different 
fromm those in the model that included orogenital insertive sex. In addition, in the 
finall models, risk estimates of anogenital receptive sex and insertive rimming 
slightlyy increased, whereas estimates of anogenital insertive sex and receptive 
rimmingg slightly decreased, compared with univariate estimates. However, 
anogenitall sex and rimming remained nonsignificant (data not shown). 

Interactionss between the variables included in the final models were not present. 
Nextt to sexual behavior, we considered a possible confounding effect of other 
variabless (drug use, nationality, education, steady partner). In addition, we 
checkedd if risk estimates were biased because of the time since follow-up (by 
includingg the variable, 'year of study entry'). However, after adding these factors 
too the model, we found that the odds ratios presented in table 3 did not change 
substantiallyy and appeared to be stable. We did not evaluate the confounding 
effectt of the total number of partners, as variables on individual techniques 
(alreadyy in the model) are part of this total variable. 

Becausee of matching, more controls originated from the second cohort compared 
withh the cases. As we collapsed the two different definitions of orogenital sex, 
usedd in he two cohorts after 1995, we expected a bias to have occurred leading 
too overestimation of the risk for oro-genital sex (see Materials and Methods). To 
evaluatee to what extent estimates were biased, we repeated the analyses, 
excludingg men from the second cohort. In doing so, we observed a difference in 
thee odds ratios for orogenital insertive sex with more than 5 partners (OR=4.73; 
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955 percent CI: 2.00,11.18, compared with 5.95) and also a lower risk (OR=3.10; 
955 percent CI: 1.34,7.19, compared with 4.29) for orogenital receptive sex with 
moree than 5 partners. Additional analyses (data not shown) revealed that 
ejaculatingg when having orogenital sex did not result in an additional risk for 
seroconversion.. In conclusion, because of matching procedures, we probably 
introducedd a small bias from unity for orogenital sex. 

TABLEE 3 Multivariate ( t ) nested case-control analysis of the relation between recent sexual 
behaviorr and seroconversion for human herpesvirus 8 (HHV8) among 188 seroconverters for HHV8 
andd 376 matched controls in a cohort of homosexual men, Amsterdam, Netherlands 1984-1996 

Characteristics s 

HIVV status 
HIVV negative 
HIVV positive 

Agee * 
<25 5 
26-30 0 
31-35 5 
36-40 0 
41-45 5 
>45 5 

Orogenitall insertive sex in past 
66 months (no. of partners) 

0 0 
1 1 
2-5 5 
>5 5 

P P 
valuee H 

<0.001 1 

*** * 

0.002 2 

* * 

<0.001 1 

*** * 

Odds s 
ratio o 

1 1 
2.47 7 

1 1 
0.55 5 
1.88 8 
2.35 5 
1.48 8 
2.89 9 

1 1 
1.97 7 
1.65 5 
5.95 5 

95% % 
confidence e 

interval l 

1.53,3.99 9 

0.21,1.39 9 
0.77,4.60 0 
0.96,5.76 6 
0.60,3.64 4 
1.13,7.34 4 

0.98,3.96 6 
0.83,3.27 7 
2.88,12.29 9 

*)) p < 0.05; * * ) p < 0.01; * * * ) p < 0.001; t ) Controlling for anogenital insertive, anogenital 
receptive,, oroanal insertive and oroanal receptive sex (categorized into 0, 1, 2-5, >5 partners); t ) 
Inn the case of statistical significance (p < 0.05), overall p values are given; §) HIV, human 
immunodeficiencyy virus; H) For cases the age at moment of seroconversion and for controls the 
agee at their matched visit date 

Inn addition to risk factor analyses, we identified seroconverters who abstained 
fromm specific sexual techniques, or exclusively practiced one sexual technique, in 
thee period from the year preceding their last negative visit until their first positive 
visit.. Of all the seroconverters, with available behavioral data over this period, 
5.77 percent (9/157) consistently abstained from orogenital receptive sex, 7.6 
percentt (12/157) from orogenital insertive sex and 3.2 percent (5/157) from 
bothh orogenital techniques. Not having practiced anogenital sex was reported by 
29.33 percent (46/157) and not having engaged in rimming by 24.0 percent 
(25/104).. One converter reported no sex at all. Of all seroconverters with 
availablee data on every technique in the previously mentioned period (n = 100), 
onlyy 5 practiced exclusively one sexual technique. Of these 5 persons 1 practiced 
onlyy oro-genita! receptive sex, 3 reported both insertive and receptive oro-genital 
sexx and 1 person reported exclusively insertive and receptive rimming. 
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DISCUSSION N 

Thee strength of the present study lies in its design (cohort study) and large 
numberr of incident cases. It demonstrates that orogenital sex is the sexual 
practicee significantly associated with HHV8 seroconversion. Practicing this 
techniquee was more important than just having a high number of sexual 
partners,, as demonstrated by multivariate analyses. Cross-sectional analyses 
revealedd that HHV8 seropositive at enrollment was strongly associated with the 
levell of sexual activity among homosexual men. This finding confirms results of 
previouss studies5,20 and what has been suggested by the epidemiology of Kaposi's 
Sarcoma.7 7 

Whetherr one or both of the two orogenital sexual practices are risk factors for 
HHV88 seroconversion could not be determined. The results of our nested case-
controll study suggest a penile-oral transmission route in which, in the case of 
orogenitall insertive sex, virus is transmitted by saliva and, in the case of 
orogenitall receptive sex by semen. HHV8 has previously been found in semen 
fromm HIV-infected men.19,27 Virus was sometimes detected in semen from HIV-
uninfectedd men,28 although findings have been somewhat contradictory.29,30 An 
argumentt strongly supporting the penile-oral route hypothesis is the recent 
findingg of HHV8 virus in saliva, especially among HIV positives.16"18 Koelie et al. 
posee that HHV8 can replicate in the oropharynx and that salivary contact could 
contributee to HHV8 transmission. Detection of virus in saliva suggests that 
oropharyngeall cells may be permissive for HHV8 and that next to a possible 
infectiouss role of saliva, the oropharynx might be a site of HHV8 acquisition17"100 

from,, for example, semen. HHV8 is genetically related to the Epstein-Barr virus, 
which,, like other herpesviruses, is known to be transmitted by deep intimate 
kissingg through saliva.31,32 In addition, a study on the HHV8 prevalence within 
familiess demonstrated equally high rates among spouses, children and siblings of 
Kaposi'ss sarcoma patients,33 indicating (nonsexual) person-to-person 
transmission,, most likely through saliva. Lyall et al34 suggested a horizontal 
transmissionn route, as none of the HHV8-infected mothers in their study 
transmittedd HHV8 vertically. Mayama et al12 supported this conclusion in their 
Africann study. These results support our finding of oro-genital sex as an 
importantt mode of HHV8 transmission, although previous studies have not found 
aa significantly positive association between this technique and Kaposi's sarcoma35 

orr HHV8 seropositivity.20 

Somee have demonstrated an association of anogenital receptive sex or insertive 
rimmingg with HHV8 seropositivity20"22 or with Kaposi's sarcoma.36 However, none 
off these studies related specific sexual techniques with HHV8 seroconversion. At 
enrollment,, we also found a univariately significantly elevated risk for ano-genital 
receptivee sex in the six months prior to study entry (OR = 1.85, 95 percent CI: 
1.26,2.733 (data not shown)). However, one should determine whether this 
techniquee is independently associated with HHV8 seropositivity. For example, 
afterr controlling for HIV (and indirectly controlling for HIV-related life-style 
factors37),, we found that the risk of anogenital sex in the cross-sectional study 
becamee nonsignificant, while HIV status remained independently associated. 
Furthermore,, anogenital sex appeared not to be independently associated with 
HHV88 at enrollment, after correcting for the other sexual techniques (data not 
shown).. In general, cross-sectional studies, that evaluate behavior not at the 
timee of seroconversion but at the presence of infection, might misrepresent the 
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reall association, as they may not have the true level or period of exposure with 
whichh to work. 

Wee found no evidence that anogenital sex was related to HHV8 seroconversion, 
evenn when only unprotected anogenital sex was examined. Both cases and 
controlss reported no condom use in 60 percent of all anogenital acts (data not 
shown).. In addition, we could not demonstrate a role of insertive rimming. 
Consistentt with this finding, this technique was not a risk factor for Kaposi's 
sarcomaa development in the Amsterdam cohort.38 To date, HHV8 has not been 
detectedd in feces.4,27 

Ass HIV positive status was associated with seropositivity and seroconversion for 
HHV88 and remained a strong predictor in multivariate models, we could argue 
thatt this reflects some behavior not fully captured in our analyses or biologic 
factorss affecting host susceptibility. However, in accordance with previous 
findings,200 low CD4 cell counts appeared not to increase the risk for 
seroconversion.. It would be interesting to hypothesize that HIV-positive persons, 
whoo more often than HIV negatives carry the HHV8 virus, tend to have sex with 
HIV-seroconcordantt persons, leading to more HHV8 virus exposure. However, at 
thiss point, we do not know if, or to what extent, HIV-infection influences the level 
off HHV8 antibodies. Therefore, speculation is possible on the role of HIV in HHV8 
infection.. However, as there is no interaction between HIV and orogenital sex (a 
strongg effect was also seen in HIV negatives (data not shown)), this technique 
remainss a strong predictor for seroconversion, regardless of the exact role of 
HIV. . 

Ourr study has several limitations. 1) A slight bias from unity is introduced in the 
estimatee of orogenital sex (see Results). However, we have no reason to assume 
thatt this risk is not a real factor, indicated by the high risk found when excluding 
thee second cohort. 2) As the estimated sensitivity of our serologic tests is not 
1000 percent, some seroconverters could have been missed and some 
misclassificationn of controls who might be HHV8 seropositive could have been 
introduced.. This bias most likely would lead to underestimation of our risk 
estimates.. 3) In 201 of the 215 seroconverters the moment of seroconversion for 
onee of the two antigens tested was unequivocal, as judged from the consistency 
off seronegativity before and seropositivity after seroconversion. However, in the 
otherr 14 participants, fluctuating antibody levels were seen, making their 
estimatedd moment of seroconversion somewhat arbitrary. Therefore we repeated 
ourr incident analyses omitting these 14, but results were similar to those 
includingg all 215 seroconverters (data not shown). 4) As behavior is asked over 
thee past 6 months and behavioral information could not be obtained for each 
seroconverterr at exactly the same time point, it cannot be excluded that some 
misclassificationn of exposure time among cases occurred, potentially leading to 
slightt underestimation of our risk estimates. 5) It may be difficult to disentangle 
separatee sexual techniques as people tend to report multiple techniques at the 
samee visit. The change in risk estimates after correcting for all sexual activities, 
indicatess interrelations between these techniques. One could hypothesize that 
peoplee often engage in orogenital sex as foreplay for anogenital sex or rimming, 
whichh might imply a shorter exposure time for orogenital sex. When including the 
otherr sexual techniques in the model, the shorter exposure time of orogenital sex 
iss corrected for and the estimates of this technique increase. This increase 
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strengthenss the conclusion that urogenital sex is an important independent risk 
factor.. In addition, although anogenital sex and rimming did not reach 
significance,, the increase in odds ratios of analreceptive sex and insertive 
rimmingg may point to a weak relation between these techniques and HHV8 
seroconversion.. This is stressed by the finding that some, but few, 
seroconverterss did not perform orogenital sex at all in the infection period. 
Furthermore,, one could hypothesize that people take less account of possible HIV 
(andd thus HHV8) risk when selecting partners for orogenital sex, compared with 
selectionn of partners with whom they practice anogenital sex. Therefore, they 
mightt be more exposed to HHV8 when practicing orogenital sex. 6) Information 
biass could be present when participants underreport HIV-associated risky 
behavior.399 For example, take the case of differential misclassification, where 
casess (who are more often HIV positive) underreport anogenital receptive sex 
moree than controls, leading to underestimation of the risk of anogenital receptive 
sex.. In addition, nondifferential misclassification, in which inaccuracy of reporting 
iss the same in cases and controls, might lead to underestimation of the effect of 
anogenitall receptive sex. 7) Although one previous study on seroconversion could 
nott determine a risk for deep intimate kissing,20 this technique may, considering 
previouslyy mentioned arguments, play an important role in transmission. 
However,, our behavioral questionnaires lack a consistent question on deep 
intimatee kissing. Taken these remarks into consideration, we feel that it is likely 
thatt orogenital sex is an important route of HHV8 transmission in our cohort, but 
thee role of other techniques, especially kissing, cannot be ruled out. 

Recreationall drug use (cocaine or nitrite) was associated with HHV8 
seroconversionn in univariate analyses. Use of drugs (cannabis, nitrite) has been 
foundd to be related with HIV seropositivity37'40 and (in the case of cocaine and 
nitrite)) to Kaposi's sarcoma.41 A recent study showed that prior use of crack, 
heroinn or cocaine was associated with HHV8 seropositivity in women.42 However, 
afterr including nitrite or cocaine in the multivariate model (table 3), the 
associationn of these drugs with HHV8 seropositivity was no longer significant. The 
associationn found for drug use could, more likely than potential mechanisms 
affectingg host-susceptibility (e.g., damage of oral mucosa), be explained by 
specificc drug use-related sexual behavior. Indeed, additional analyses showed 
thatt homosexual men who used cocaine or nitrite were older and more often HIV 
positivee and reported more sexual partners and more sexual techniques than 
peoplee who didn't use these drugs (data not shown). However, drug use 
appearedd not to be strongly related to unprotected sex.37 

Wee found an overall HHV8 prevalence of 20.9 percent, which is similar to the 
prevalencee in a Danish cohort of homosexual men (21.1 percent).20 Among men 
withh southern European nationality, the prevalence was relatively high, which is 
inn concordance with higher rates for HHV8 prevalence and more frequent 
occurrencee of non-AIDS related Kaposi's sarcoma in this area.1415'33 Homosexual 
menn with Latin American nationality also revealed an elevated prevalence, 
independentt of their HIV status. Having a foreign nationality did not increase the 
riskk for seroconverting, demonstrating that having southern European or Latin 
Americann nationality does not hold an intrinsic (e.g., genetic) higher risk for 
HHV88 infection, but rather reflects a higher background exposure in these 
countries.. It is likely that all men, HHV8 negative at baseline, including those 
withh foreign nationality, acquired their infection in The Netherlands. 
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AA study among unmarried men in San Francisco enrolled in 1984 and 1985 and a 
studyy among Danish homosexual men enrolled in 1981 revealed no relation 
betweenn age and HHV8 seropositive5,20 In contrast, our finding of an increasing 
riskk with older age, as early as in October 1984-April 1985 (data not shown), was 
striking.. As age was also related to seroconversion, this suggests a role of 
possiblee biologic (other than CD4 cell counts), or behavioral (other than 
orogenitall sex) characteristics associated especially with older age, and not 
merelyy the reflection of a longer period of exposure. It is possible that older men 
inn our cohort tend to have sex with men of their own age group, leading to higher 
HHV88 exposure. In comparison, as discussed previously, positive HIV status 
mightt also reflect some factors not specifically captured in our analyses. 

Inn our cohort, no clear trend in HHV8 prevalence or incidence was found from 
19844 through 1996. This finding is in contrast with the decline of HHV8 
seroconversionss from 1981 through 1993 in the Danish cohort.20 However, the 
differencedifference in study periods (our cohort started ;later in time), population 
numberss (we studied a larger group) and composition (our cohort is an open 
cohort)) might explain these discrepancies. 

Inn conclusion, HHV8 seems to be sexually transmitted among homosexual men in 
ourr cohort, probably by orogenital contact. Further studies must be undertaken 
too confirm this potential transmission route. In addition, the role of kissing and 
thee influence of age and HIV should be further evaluated. 
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HHV88 TRANSMISSION AND INJECTION PRACTICES 

SUMMARY Y 

Too elucidate the mode of human herpesvirus 8 (HHV8) transmission in a 
populationn of Amsterdam drug users, HHV8 seroprevalence and seroincidence 
weree determined in 1179 drug users in the Amsterdam Cohort Studies (1985-
1996).. Risk factors for HHV8 infection were examined. Serum samples were 
screenedd with an enzyme immunoassay using HHV8 lytic capsid (open-reading 
framee [ORF65] 65) and latent nuclear (ORF73) antigens; positive results were 
confirmedd by Western blot and immunofluorescence assays. Seroprevalence 
(men,, 3.4%; women, 1.4%) and seroincidence (men:0.08, women:0.05/100 
person-years)) were low in this study. Infections with human immunodeficiency 
viruss (HIV) type 1, hepatitis B virus (HBV), and hepatitis C virus (HCV), but not 
HHV8,, were associated with injection drug use (IDU). Independent risk factors 
forr HHV8 seropositive were homosexual contacts and Mediterranean nationality 
forr men and sexual contact with bisexual men, absence of a steady partner and 
commerciall unprotected sex for women. Unlike HIV-1, HBV or HCV infection, 
HHV88 infection is uncommon in Amsterdam drug users, as is HHV8 transmission 
throughh IDU. 

INTRODUCTION N 

Humann herpesvirus 8 (HHV8), also known as Kaposi's sarcoma (KS)-associated 
herpesvirus,, is the necessary cause of KS. Human immunodeficiency virus (HIV) 
typee 1 infection is a potent co-factor for the aggressive AIDS-related variant of 
thiss vascular tumor.1,2 In Western countries, KS is more common among HIV-1 
infectedd homosexual men than among HIV-1 infected heterosexuals, drug users, 
transfusionn recipients or persons with hemophilia.3 Based on this risk distribution, 
HHV88 transmission is predicted to be predominantly sexual with rare 
transmissionn through blood.3 Several studies demonstrated sexual transmission 
off HHV8 among homosexual men, who have high HHV8 prevalence and 
incidence.4"77 Risk factor studies for HHV8 in other HIV-1 transmission groups are 
scarce.8,9 9 

Too elucidate modes of HHV8 transmission among drug users in Amsterdam, we 
investigatedd the association between HHV8 seropositivity and potential risk 
factors,, including injection drug use (IDU). This study was conducted among a 
largee prospective cohort of drug users, using a screening-confirmation protocol to 
detectt HHV8 antibodies.10 

METHODS S 

STUDYY POPULATION 
Betweenn December 1985 and December 1996, 1218 injection and noninjection 
drugg users were recruited into a prospective cohort study on HIV-1 infection and 
AIDSS in Amsterdam. Most subjects were recruited at low-threshold methadone 
programss and sexually transmitted disease clinics for drug-using prostitutes. 
Participationn was voluntary, regardless of HIV-1 status. Follow-up visits were 
scheduledd every 4 months. At that time, a medical history was taken, blood 
sampless were obtained, and a standardized behavioral questionnaire was 
administeredd by trained nurses.11 Banked serum samples, stored at , were 
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unavailablee for 39 (3.2%) participants because of paucity of clinical material. We 
usedd data from the remaining 1179 participants in the present study. 

SEROLOGICC ASSAYS AND STUDY DEFINITIONS 
Thee most recently available serum sample for each participant was tested with an 
EIAA system based on HHV8 lytic capsid (open-reading frame [ORF] 65) and latent 
nuclearr (ORF73) antigens. Subsequent testing of baseline and intervening 
sampless from seropositive participants differentiated persistently seropositive 
individualss from seroconverters; these results have been published elsewhere.5 

Thee specificity of the combined EIA assay format (positive for ORF65, ORF73, or 
both)) is 90.7% (95% Confidence Interval (CI): 86.9-93.8).4 Serum samples that 
weree found to have antibodies to HHV8 ORF65 or ORF73 in the EIA system were 
confirmedd by well-described and more specific assays: Western blot using a 
recombinantt ORF65 protein and an IFA for the latent nuclear antigen.10 No 
seroreversionn events were noted after confirmed seroconversion. 
HHV88 serostatus was defined by results of the screening-confirmation protocol; 
sampless that were positive for at least 1 antigen (ORF65 or ORF73) in both the 
HHV88 EIA system and the corresponding confirmation assay were considered to 
bee HHV8 seropositive. Samples that were seronegative in the EIA system were 
consideredd to be HHV8 seronegative. Samples that were positive in the HHV8 EIA 
systemm but negative in the corresponding confirmation assay were considered 
falsefalse positive and were recorded as HHV8 seronegative in further analyses: 56 
(62.9%)) of 89 EIA-reactive serum samples belonged to this category. Intake 
characteristicss of participants with false-positive (n=56) or seronegative 
(n=1093)) test results were compared by using x2 tests of independence and 
Mann-Whitneyy U tests, but no differences in characteristics were found. 
HIV-11 antibodies were detected using 1 of 2 commercial assays (Abbott 
Laboratoriess or Vironostika, Organon Teknika) and positive results were 
confirmedd by Western blot analyses. Hepatitis C virus (HCV) antibodies were 
detectedd by a third-generation EIA (EIA 3.0; Abbott Laboratories) and were 
confirmedd by the third-generation strip immunoblot assay (RIBA; Chiron). 
Hepatitiss B virus (HBV) antibodies were detected using the Hepanostika anti-HBc 
Microelisaa System (Organon Teknika). HBV and HCV data were available for 447 
andd 351 participants, respectively.11 The proportion of injecting drug users was 
higherr among participants who were tested for HBV (91.0%) or for HCV (77.9%) 
thann among those who were not tested for HBV (83.0%) or for HCV (72.9%). 

STATISTICALL ANALYSI S 
Alll analyses were performed separately for men and women, since they comprise 
markedlyy different groups. Seroprevalence of HHV8 was calculated at study 
entry,, and risk factors for seropositivity were investigated by logistic regression 
analyses.. Next to a combined variable of IDU and shared injection equipment, all 
univariatelyy significant variables were included in the multivariate model by using 
aa stepwise forward procedure. Risk factor analyses were repeated by using 
backwardd procedures or exclusion of subjects in the seronegative group who 
initiallyy had false positive assay results, but risk estimates were similar to those 
describedd in Results (data not shown). No additional risk factors were found 
whenn men and women were analysed as a combined group. 
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RESULT S S 

GENERALL CHARACTERISTIC S AT ENROLLMEN T 
Thee study population comprised 1179 drug users, of whom 503 (42.7%) were 
women.. The median age was 30 years (Interquartile range [ IQR]: 26-34 years). 
Off the participants, 93.0% were of northern or central European nationality. Most 
(79.8%)) had a history of IDU (median use, 9 years; IQR, 5-14) and used mainly 
heroinn and/or cocaine. Seventy percent of injection drug users reported needle 
sharing.. Most women participants (84.1%) had worked as prostitutes (median 
duration,, 6 years; IQR, 2-11) and 33.8% reported consistent use of condoms 
withh clients. 

PREVALENCEE AND INCIDENCE OF HHV8 INFECTION 
Off 1179 drug users, 33 were HHV8 seropositive at their most recent cohort visit, 
off whom 30 (2.5%) were also seropositive at study entry. Twenty-three (3.4%) 
off 676 were men and 7 (1.4%) of 503 were women (odds ratio [OR] for men, 
2.50;; 95% CI , 1.06-5.86, P = 0.04). Two men and 1 woman seroconverted for 
HHV88 during follow-up, resulting in an incidence rate of 0.08 (95% CI, 0.02-
0.30),, 0.05 (95% CI, 0.01-0.37) and 0.07 (95% CI, 0.02-0.20) seroconversions 
perr 100 person-years for men, women and the total group, respectively. 

RISKK FACTORS FOR HHV8 SEROPOSITIVITY AT STUDY ENROLLMEN T 
Amongg women drug users, associations of borderline significance were observed 
betweenn HHV8 seropositivity and history of sexual contact with bisexual men and 
lackk of a steady partner (Table 1). Seropositivity was not associated with a 
historyy of prostitution; however, female prostitutes who never used condoms 
withh their clients had a higher risk to be seropositive. Furthermore, IDU was not 
significantlyy associated with seropositivity. A multivariate model was not 
constructedd because of the small number of HHV8 seropositive women. 
Amongg men drug users, univariate and multivariate risk factors for HHV8 
seropositivityy were history of homosexual contact and Mediterranean nationality 
(tablee 1). Seropositivity was not associated with IDU, duration or frequency of 
injectionn or type of drug used. When we regrouped the men into high- and low-
riskk groups for HHV8, on the presence or absence of homosexual contact and/or 
Mediterraneann nationality, the lack of association between injection practices and 
HHV88 seropositivity remained in both high- and low- risk groups (data not 
shown). . 

ASSOCIATIO NN BETWEEN HHV8 AND H I V - 1 , HBV, AN D HCV INFECTION 
HIV-11 antibodies were detected in 277 (23.6%) of 1173 participants, HBV 
antibodiess in 255 (57.0%) of a subgroup of 447 participants, and HCV antibodies 
inn 326 (92.9%) of 351 participants. Infections with HIV-1 , HBV and HCV, but not 
HHV8,, were strongly related to IDU (table 2). In addition, HHV8 was not related 
too any of the other viruses whereas HIV-1, HBV and HCV were strongly related to 
eachh other (between HIV-1 and HBV, OR, 3.66; 95% CI, 2.19-6.14; between 
HIV-11 and HCV, OR, 8.66; 95% CI, 2.01-37.32; and between HBV and HCV, OR, 
14.17;; 95% CI, 3.92-51.23). None of these parenterally transmitted infections 
wass associated (using a combined variable on HIV-1, HBV, and HCV) with HHV8 
seropositivityy (OR, 1.59; 95% CI, 0.45-5.64). 
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HHV88 TRANSMISSION AND INJECTION PRACTICES 

DISCUSSION N 

Wee investigated HHV8 infection in a large cohort of drug users (injection and 
noninjection)) who were at risk for HIV-1 infection. Prevalence and incidence were 
loww in this group. Homosexual contact and Mediterranean nationality was 
associatedd with HHV8 seropositivity among men and commercial unprotected 
sex,, lack of a steady partner and sexual contact with bisexual men among 
women.. Of importance, HHV8 seropositivity was not associated with injection 
behaviourr or with infection with HIV-1, HBV, or HCV, whereas these 3 viruses 
weree related to each other and to IDU. 
Thee strength of this study lies in the length of follow-up (average, 4 years per 
person),, serial collection of serum samples and behavioral data (average, 9 
measurementss per person), and use of a screening-confirmation protocol to 
detectt the presence of HHV8 antibodies. Because HHV8 assays still lack optimal 
specificity,, it is important that a confirmation step is incorporated in low-
prevalencee settings (e.g., among drug users) to avoid large numbers of false-
positivee results. 
Seroprevalencee rates range from 3.2% to 49.1% in other studies of drug users in 
Europee and North America.8,9'12"14 Variations in seroprevalence may well reflect 
reall (geographic) differences. However part of the variation is likely due to 
dissimilarr serological methodologies, since comparatively high HHV8 
seroprevalencee rates conflict with the low proportion of KS in HIV-1 infected drug 
users.. In 2 previous studies, half of the HIV-1 and HHV8 coinfected homosexual 
menn developed KS within 10 years;5,7 however, in our cohort of drug users, only 
11 KS case was diagnosed in more than a decade of follow-up, which is in 
completee agreement with the low HHV8 seroprevalence and seroincidence. 
Becausee of the low number of seroconversions, we were constrained to examine 
riskk factors at study enrollment. Cross-sectional risk factor analyses to determine 
aa mode of transmission should be interpreted with caution, since the moment of 
infectionn is unknown and behaviour may change over time.6 Sexual contact with 
homosexuall or bisexual men and unprotected sex (for women) are risk factors 
thatt are consistent with sexual transmission of HHV8 and are well supported by 
numerouss studies among homosexual men and some studies among 
heterosexuals.6"99 The association between seropositivity and the lack of a steady 
partnerr may reflect sexual transmission, as women without steady partners more 
oftenn reported commercial unprotected sex and sex with bisexual men (data not 
shown).. Mediterranean nationality as a risk factor for HHV8 agrees with our 
findingg among homosexual men and with the high seroprevalence of HHV8 in 
Southernn Europe and the Mediterranean basin.2,6 

Thee low seroprevalence and seroincidence in our study are unlikely to be 
consequencess of lack of exposure to HHV8; 22.7% of participants reported sexual 
contactt with homosexual or bisexual men, a group with high HHV8 
seroprevalencee rates.2 Most participants injected drugs and shared needles, and 
thee presence of HIV-1, HBV, and HCV infection in this cohort demonstrates the 
occurrencee of blood-to-blood contact. Therefore, if needle sharing and blood-to-
bloodd contact held major risks for the transmission of HHV8, the observed 
prevalencee and incidence of infection should be higher. In addition, Greenblatt et 
a/.99 found that sexual activity and drug use were more important predictors for 
HHV88 seropositivity than drug injection perse and speculated that the mode of 
HHV88 transmission is a drug-associated behaviour. Similarly, in our cohort of 
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homosexuall men, univariate associations with drug use were explained by sexual 
practicess in multivariate analyses.6 

Althoughh our risk factor analyses do not support frequent or regular transmission 
off HHV8 by IDU, we have to take into account that we deal with low power (few 
HHV88 infected subjects) to detect an association, and we cannot exclude 
parenterall transmission of HHV8, Transmission of HHV8 through needle sharing 
hass been suggested previously.8 Nonetheless, infrequent transmission through 
bloodd products is supported by a study among persons who received blood 
productss from HIV-1 and HHV8 coinfected donors; 10 of 14 recipients 
seroconvertedd for HIV-1, whereas none seroconverted for HHV8.15 

Inn conclusion, HHV8 seroprevalence and seroincidence are low in our cohort of 
drugg users and mirror the low proportion of KS in HIV-1 infected drug users. Risk 
factorss for seropositivity reflect well-known risk groups for HHV8 infection and 
aree consistent with sexual transmission of HHV8. Needle-sharing was not found 
too be a risk factor for transmission among drug users in our cohort. In contrast to 
HIV-1,, HBV or HCV, transmission of HHV8 through IDU is rare among drug users 
inn Amsterdam. 
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SYMPTOMSS IN PRIMARY HHV8 INFECTION 

SUMMARY Y 

Thee incidence of HHV8 infection is high among homosexual men, however data 
onn clinical symptoms associated with primary HHV8 infection are scarce due to 
thee limited number of prospective studies including clinical documentation. We 
havee previously identified 215 homosexual men with primary HHV8 infection 
betweenn 1984 and 1996 and recorded clinical symptoms during each quarterly or 
halff yearly visit. Seroconversion rates of HHV8 showed no seasonal distribution. 
Incidencee rates of symptoms during HHV8 seroconversion were compared with 
ratess before and after seroconversion; sore throat, cough and muscle ache were 
elevatedd during HHV8 seroconversion in HIV-1 seronegative participants. Our 
findingss indicate that primary HHV8 infection produces a flu-like illness in HIV-1 
seronegativee adults. No symptoms associated with primary HHV8 infection were 
detectedd in HIV-1 seropositive individuals, possibly due to high background 
symptomatology. . 

INTRODUCTION N 

Humann Herpesvirus 8 (HHV8), also known as Kaposi's sarcoma-associated 
herpesviruss (KSHV), is a rhadinovirus that is phylogenetically related to Rhesus 
Rhadinoviruss (RRV), Herpesvirus Saimiri (HVS) and murine herpesvirus 68 
(MHV68).11 The closest relative of HHV8 to infect humans is Epstein-Barr virus 
(EBV),, a lymphocryptovirus that is associated with Burkitt's lymphoma, 
Hodgkin'ss Disease, nasopharyngeal carcinoma and several lymphoproliferative 
diseases.22 Persistent HHV8 infection produces a similar pathological repertoire, 
namelyy Kaposi's sarcoma, Primary Effusion Lymphoma and Castleman's 
Disease.3 3 

Clinicall syndromes have been reported to appear in the months following primary 
HHV88 infection in immunocompromised individuals; an HIV-1 seropositive 
homosexuall man developed fever, arthralgia, cervical lymphadenopathy, 
splenomegalyy and pancytopenia and a transplant recipient, whose kidney was 
harvestedd from an HHV8 seropositive cadaveric donor, developed fever, 
splenomegaly,, pancytopenia and marrow failure.4,5 

Too date, there has been a single prospective case study on the clinical symptoms 
associatedd with primary HHV8 infection in five immunocompetent individuals.6 In 
thiss study, primary infection produced transient cervical and submental 
lymphadenopathy,, fatigue, diarrhea and rash localized to either the face or the 
ankle.. These symptoms, in conjunction with an increase in serum HHV8 antibody 
titer,, appearance of HHV8 DNA in blood mononuclear cells and anti-HHV8 CD8+ 

T-celll responses indicate that primary HHV8 infection has distinct clinical, 
virologicall and immunological components. 
Wee have previously identified 215 homosexual men who seroconverted for HHV8 
duringg their participation in the Amsterdam Cohort Studies (1984-1996) and 
demonstratedd that the majority of these seroconversion events were primary 
HHV88 infections.7,8 Here we describe the symptoms associated with primary 
HHV88 infection in these HIV-1 seropositive and seronegative homosexual men. 
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METHODS S 

PARTICIPANTSS AND STUDY DESIGN 
Twoo hundred and fifteen HIV-1 seropositive and seronegative homosexual men 
seroconvertedd for HHV8 during their participation in the Amsterdam Cohort 
Studiess on HIV-1 infection and AIDS (1984-1996).7-8 HIV-1 seropositive and HIV-
11 seronegative participants returned for follow-up at 3 and 6 monthly intervals 
respectively.. At each visit, trained nurses collected blood samples and 
administeredd a standardised questionnaire on symptoms experienced since the 
previouss visit. The following symptoms were investigated; muscle ache, sore 
throat,, cough, fever (> , diarrhoea, headache, fatigue, lymph node swelling 
andd rash. 
Antibodiess to HHV8 lytic phase capsid (ORF65) and/or latent phase nuclear 
(ORF73)) antigens were detected using an Enzyme Immunoassay (EIA) system.7,8 

HIV-11 antibodies were detected using one of two commercially available assays 
(Abbottt Laboratories, North Chicago, Illinois; Vironostika, Organon Teknika, The 
Netherlands)Netherlands) and positive results were confirmed by Western blot analyses. 
Seroconversionn for HIV-1 and HHV8 was defined as a change from a 
seronegativee to a seropositive result in a serial collection of serum samples. The 
seroconversionn interval was defined as the period from the last seronegative visit 
too the first seropositive visit with the midpoint being regarded as the moment of 
seroconversion. . 
Dataa on symptoms were unavailable for 13 (6.0%) homosexual men. An 
additionall seven (3.3%) men had a seroconversion interval longer than 1 year. 
Byy excluding these 20 participants from analyses, our study population 
comprisedd 195 men. 

STATISTICALL METHODS 
Symptomm incidence rates during the HHV8 seroconversion interval were 
calculatedd using data at the first HHV8 seropositive visit and at the last HHV8 
seronegativee visit, as symptoms may be experienced prior to the detection of 
HHV88 antibodies; we have previously shown that the molecular incubation period 
betweenn viral DNAemia and the detection of HHV8 antibodies was rarely longer 
thann three months.8 

Incidencee rates in the HHV8 seroconversion interval were compared with those 
duringg the biannual interval prior to the last HHV8 seronegative test and during 
consecutivee biannual intervals after the first HHV8 seropositive test. Incidence 
ratess for specific symptoms represent the number of episodes divided by the 
totall number of person-years of observation for the evaluated time periods. We 
evaluatedd differences in incidence rates, thereby controlling for repeated 
measurementss per person, using generalized estimating equations assuming a 
poissonn distribution and a compound symmetry covariance matrix.9 Analyses 
weree performed using a model that included an interaction term between time 
andd HIV-1 status and using this model, incidence rates were calculated 
separatelyy for HIV-1 seronegative and seropositive individuals as primary HIV-1 
infectionn is characterised by several symptoms.10 
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RESULTS S 

GENERALL CHARACTERISTICS AT HHV8 SEROCONVERSION 
Onee hundred and ninety-five HHV8 seroconverters were included in this study. 
Thee average age at seroconversion was 37.9 years (sd: 8.4) and the majority 
(93.8%)) were predominantly of Western European nationality. One hundred and 
threee (52.8%) seroconverters were HIV-1 seronegative and 80 (41.0%) were 
HIV-11 seropositive throughout the period of observation from 2 years prior to the 
HHV88 seroconversion interval to 4 years after this interval. Twelve men (6.2%) 
seroconvertedd for HIV-1 during the period of observation; eight seroconverted 
priorr to the HHV8 seroconversion interval and four seroconverted during the 
HHV88 seroconversion interval. 

SEASONALL DISTRIBUTION OF HHV8 SEROCONVERSION 
Off the 103 HIV-1 seronegative men 23.1%, 22.1%, 24.0% and 30.8% 
seroconvertedd for HHV8 in winter, spring, summer and fall respectively; for the 
922 HIV-1 seropositive men these figures were 27.5%, 24.2%, 18.7% and 29.6% 
forr the respective seasons. Although there was slight variation, the seasonal 
seroconversionn distribution did not deviate from uniformity (p value for HIV-1 
negatives:: 0.59, for HIV-1 positives: 0.48). 

PRESENCEE AND TYPE OF SYMPTOMS AT HHV8 SEROCONVERSION 
Duringg the HHV8 seroconversion interval, 39 (37.9%) of 103 HIV-1 seronegative 
menn and 27 (29.3%) of 92 HIV-1 seropositive men did not report any of the 
symptomss under investigation. Symptom incidence rates in the HHV8 
seroconversionn interval were compared to those in the periods before and after 
HHV88 seroconversion (Table 1). Statistically significantly higher incidences of 
cough,, sore throat and muscle ache were noted during the HHV8 seroconversion 
intervall in HIV-1 seronegative participants. The incidences of sore throat and 
coughh decreased after the seroconversion interval whereas the incidence of 
musclee ache remained elevated. Non-significant increases in the incidence of 
fever,, diarrhoea, fatigue, lymph node swelling and rash were also seen during 
thee HHV8 seroconversion interval. Despite incidence rates being higher in HIV-1 
seropositivee participants, no statistically significant increase in incidence rate of 
anyy symptom was seen during the HHV8 seroconversion interval. When season 
wass entered in the multivariate model, no substantial changes were observed in 
eitherr the incidence rates or risks for each symptom (data not shown). 
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Tablee 1: Incidence rates and relative risks of symptoms reported by HIV-1 seronegative and 
seropositivee participants during the HHV8 seroconversion interval relative to intervals prior to and 
afterr this interval, Amsterdam Cohort Study among homosexual men (1984-1996). 

Symptom m 

Musclee ache 

Soree throat 

Cough h 

Fever r 

Diarrhoea a 

Headache e 

Fatigue e 

Lymphh node 
swell ing g 

Rash h 

Timee relative to 
seroconversion n 
period d 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

0-22 years before 
Seroconversion n 
0-22 years after 
2-44 years after 

HIV-11 positive 

Incidencee * 
(episodes/ / 
1000 PY) 

31.64 4 
12.06 6 
36.03 3 
48.12 2 

63.08 8 
41.05 5 
42.02 2 
40.34 4 

74.21 1 
68.60 0 
78.16 6 
72.63 3 

44.57 7 
44.68 8 
51.63 3 
45.46 6 

37.28 8 
33.87 7 
34.50 0 
42.02 2 

32.97 7 
20.59 9 
35.30 0 
41.81 1 

26.83 3 
29.79 9 
35.43 3 
55.72 2 

42.60 0 
31.97 7 
36.52 2 
20.14 4 

4.75 5 
12.12 2 
12.37 7 
14.80 0 

Incidencee * 
(episodes/ / 
1000 PY) 

8.59 9 
21.05 5 
18.86 6 
17.76 6 

14.60 0 
33.93 3 
19.44 4 
24.30 0 

30.41 1 
45.77 7 
33.06 6 
26.21 1 

30.18 8 
37.13 3 
31.14 4 
24.46 6 

14.97 7 
19.75 5 
17.83 3 
8.46 6 

22.18 8 
19.56 6 
18.05 5 
26.34 4 

22.53 3 
24.12 2 
25.81 1 
13.38 8 

9.95 5 
11.48 8 
7.41 1 
8.48 8 

1.45 5 
2.60 0 
2.00 0 
5.69 9 

HIV-11 negative 

Relativee risk * 
( 9 5 %% CI) 

1 1 
2 .12 (1 .15-3 .91) ) 
2.022 (1.07-3.83) 
2.133 (1.17-3.89) 

1 1 
2.322 (1.24-4.37) 
1.333 (0.77-2.30) 
1.733 (0.89-3.12) 

1 1 
1.511 (1.00-2.27) 
1.099 (0.75-1.58) 
0.866 (0.55-1.35) 

1 1 
1.233 (0.78-1.94) 
1.033 (0.69-1.54) 
0.811 (0.47-1.39) 

1 1 
1.322 (0.63-2.78) 
1.199 (0.65-2.19) 
0.577 (0.26-1.22) 

1 1 
0.888 (0.44-1.77) 
0.811 (0.48-1.38) 
1 .19(0.65-2.17) ) 

1 1 
1 .07(0.53-2.16) ) 
1.155 (0.67-1.96) 
0.599 (0.24-1.48) 

1 1 
1.155 (0.62-2.14) 
0 .74(0 .37-1 .51) ) 
0.855 (0.38-1.93) 

1 1 
1.799 (0.43-7.42) 
1 .38(0.20-9.33) ) 
3.933 (0.81-19.22) 

PP value * 

0.0161 1 
0.0314 4 
0.0133 3 

0.0088 8 
0.3049 9 
0.1115 5 

0.0502 2 
0.6601 1 
0.5152 2 

0.3750 0 
0.8782 2 
0.4473 3 

0.4654 4 
0.5721 1 
0.1448 8 

0.7244 4 
0.4433 3 
0.5766 6 

0.8493 3 
0.6197 7 
0.2625 5 

0.6505 5 
0.4149 9 
0.7011 1 

0.4201 1 
0.7396 6 
0.0906 6 

*)) calculated using Generalized estimating equations 
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DISCUSSION N 

Wee have investigated the seasonal distribution, presence and type of symptoms 
associatedd with primary HHV8 infection in a large prospective cohort of KIV-1 
seropositivee and seronegative homosexual men in the Netherlands. Primary 
HHV88 infection showed no substantial seasonal variation. During primary HHV8 
infectionn approximately two thirds of HIV-1 seronegative and HIV-1 seropositive 
menn reported any of the nine symptoms under investigation in this study. Higher 
incidencee rates of cough, sore throat and muscle ache were observed among 
HIV-11 seronegative participants during primary HHV8 infection. Symptom 
incidencee rates were generally higher in HIV-1 seropositive individuals, however 
noo increase in incidence of any symptom was seen when these acquired primary 
HHV88 infection. Of the HIV-1 seronegative men, 34% reported either cough, sore 
throat,, muscle ache or a combination of these symptoms during the 
seroconversionn interval; this proportion was 38% for HIV-1 seropositive men. 
Thee large number of participants increases the power of our study and allows us 
too provide a more comprehensive view of primary HHV8 infection than the five 
symptomaticc patients presented by Wang et a!.6 We defined primary HHV8 
infectionn as the appearance of IgG antibodies to ORF65 and/or ORF73 in a serial 
collectionn of serum samples and the HHV8 seroconversion interval in this study is 
synonymouss to primary HHV8 infection.8 Although current HHV8 serological 
assayss are limited by suboptimal sensitivity and specificity, it is unclear what 
effect,, if any, an assay with improved characteristics will have on the moment of 
seroconversionn and the degree of association with the symptoms. 
Higherr incidences of sore throat, cough and muscle ache were reported during 
primaryy HHV8 infection in HIV-1 seronegative individuals. The incidences of 
fever,, diarrhoea, fatigue, lymph node swelling and rash were also elevated but 
thee results were not statistically significant. The symptoms that we found to be 
significantlyy related to primary HHV8 infection differ from those reported by 
Wangg et al. but are well supported by studies on the gammaherpesvirus family.6 

Soree throat as a symptom is consistent with the mucosal shedding of HHV8 from 
thee oro-pharynx and oro-genital transmission of HHV8.11,12 Cough may result 
fromm HHV8 replication in the lung; MHV-68 replicates in alveolar epithelial and 
mononuclearr cells after intranasal inoculation and HHV8 has been detected in 
lungg biopsies from HIV-1 seropositive patients with otherwise unexplained 
interstitiall pneumonitis.13,14 Muscle ache may be part of the host inflammatory 
responsee or be indicative of persistent viral replication in muscle and was the 
onlyy symptom to remain more common in HIV-1 negative HHV8 seroconverters 
forr up to four years after primary HHV8 infection. Although HIV-1 seropositive 
individualss were more likely than HIV-1 seronegative individuals to report 
symptoms,, incidence rates were not raised during primary HHV8 infection. 
Higherr incidence rates may reflect anxiety about HIV-1 infection or be an 
accuratee representation of the symptoms of primary HIV-1 infection. HIV-1 and 
HHV88 seroconversion occurred simultaneously in four participants however, due 
too the small number of events, we were unable to show whether this altered the 
clinicall expression of primary HIV-1 infection. 
Preliminaryy studies on the symptoms associated with primary HHV8 infection are 
limitedd by the practical difficulties of excluding other infectious and non-
infectiouss processes that produce the same symptoms.6 Nonetheless, the 
temporall association between HHV8 seroconversion and symptoms in our study 
andd that by Wang et al. indicates that primary HHV8 infection is a distinct clinical 
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entityy that produces a flu-like illness. Sudden onset of unexplained sore throat, 
coughh and/or muscle ache in an HIV-1 seronegative homosexual man should 
alertt the clinician researcher to include primary HHV8 infection as part of the 
differentiall diagnosis. Further studies are required to determine the full spectrum 
off clinical symptoms associated with primary HHV8 infection. 
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TRANSMISSIONN OF HSV1 AND HSV2 

SUMMARY Y 

Thee objective of this study was to evaluate whether the change in sexual 
behaviorr among homosexual men observed after the start of the acquired 
immunodeficiencyy syndrome epidemic resulted in a change in herpes simplex 
viruss (HSV) seroprevalence in this group over time. In a cross-sectional study, 
thee prevalence of herpesvirus types 1 (HSV1) and 2 (HSV2) was determined at 
studyy entry in 1984-1985 and 1995-1997, among 532 young (aged < 30 years) 
homosexuall men, participating in the Amsterdam Cohort Studies on HIV/AIDS. 
Riskk factors for presence of HSV antibodies, including human immunodeficiency 
viruss infection, were evaluated, and their influence on HSV prevalence over time 
wass assessed. A strong decrease in HSV1 and HSV2 seroprevalence, from 80.6% 
too 59.0% and from 51.3% to 19.0%, respectively, was observed between the two 
timee periods. This decrease was not markedly influenced by various demographic 
andd socioeconomic factors. After data were controlled for several markers of sexual 
activityy (such as number of sex partners, human immunodeficiency virus infection, 
andd past episode(s) of gonorrhea), it appeared that the decline in HSV 
seroprevalencee was explained by a concurrent decrease in the presence of these 
markers.. The authors conclude that among young homosexual men in this study, 
thee strong decrease in HSV seroprevalence was associated with a concurrent shift 
inn sexual behavior. Furthermore, these data suggest an increasing sexual 
componentt in HSV1 transmission over time. 

INTRODUCTION N 

Inn many countries, including the Netherlands, (young) homosexual men were 
especiallyy targeted by acquired immunodefiency syndrome prevention campaigns 
inn the 1980s and 1990s. This resulted in a strong reduction in human 
immunodeficiencyy virus (HlV)-related risk in this group and a marked decrease in 
thee prevalence of several sexually transmitted diseases, such as HIV, gonorrhea 
andd syphilis.1 Homosexual men are also known to be at high risk for herpes 
simplexx virus (HSV), which can be transmitted by direct intimate contact with a 
personn who is shedding virus, and not only through ano-genital sex. Herpesvirus 
typee 2 (HSV2) is generally considered as a useful marker for sexual behavior in a 
population.2,33 In addition, genital herpes is the most common cause of genital 
ulcerationulceration in developed countries.4 Worldwide, there has been renewed interest 
inn HSV, as genital HSV infection may increase the risk of HIV transmission.5"10 

Thee observed changes in HSV2 prevalence over time have been dissimilar in 
severall studies. The age-adjusted seroprevalence of HSV2 increased in the 
generall US population between 1976 and 1994,11 but it decreased among 
pregnantt Swedish women in 1990-1993,12 after a (slight) increase between 1969 
andd 1989.12,13 To our knowledge, temporal trends in the prevalence of 
herpesviruss type 1 (HSV1) have not been described. To evaluate whether the 
changee in sexual behavior among homosexual men resulted in a change in HSV 
seroprevalencee in this group over time, we conducted a cross-sectional study to 
comparee the prevalence of HSV type-specific antibodies in 1984-1985 with the 
prevalencee in 1995-1997 and to evaluate risk factors for the presence of HSV 
antibodies,, using data from the Amsterdam Cohort Studies on HIV/AIDS, 
Amsterdam,, The Netherlands. 
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MATERIAL SS AN D METHODS 

SUBJECTS S 
Ourr study population comprised a subset of men who are participants in the 
ongoingg Amsterdam Cohort Studies, which study HIV and acquired 
immunodeficiencyy syndrome among sexually active HIV-seropositive and -
seronegativee homosexual men.1415 From this cohort, we selected young men 
agedd <30 years who had entered the study between October 1984 and April 1985 
orr approximately 10 years later, between 1995 and 1997, and from whom stored 
serum,, taken at enrollment, was available. Recruitment of the participants in 
bothh time periods was carried out through 'convenience sampling' (brochures 
weree distributed at the Amsterdam clinic for sexually transmitted diseases and at 
placess of entertainment for homosexual men, and advertisements were placed in 
magaziness for homosexual men). Furthermore, in both time periods, every new 
participantt was asked to recruit new participants for the study among their 
friendss and acquaintances. The only difference was that in the second time 
period,, a few participants were especially trained to recruit new participants. 
AA total of 238 young men entered the Amsterdam Cohort Studies in 1984-1985, 
andd from nearly all of them (n=232), serum was available for testing for HSV 
antibodies.. A total of 453 young men entered the study in 1995-1997, and serum 
wass available for testing for 300 of those participants. The 153 men for whom no 
serumm was available in the second period did not differ from the other 300 men 
withh respect to age, nationality, education, living situation or lifetime number of 
sexx partners (using the Kruskall-Wallis test for comparing population distribution 
andd the x2-test for independence). 

LABORATOR YY METHODS 
Forr all participants, the enrollment sample was tested for specific antibodies to 
HSV11 and HSV2. We applied a strip immunoblot assay (Chiron rapid immunoblot 
assayy HSV type 1/2; Chiron Corporation, Emeryville, California), which utilizes 
antigenss immobilized on nitrocellulose strips as described by Alexander et al.16 

HSV-gBll is an HSV1 type-specific peptide, and HSV-gGl is a recombinant protein 
specificc for HSV1. HSV2-gG2 is a recombinant protein from HSV2, and HSV2-gD2 
iss cross-reactive for HSV1 and HSV2 antibodies because of 85 percent homology. 
Controll bands for the presence of two levels of human immunoglobulin G are also 
spottedd on the immunostrip. A test was only valid when the human 
immunoglobulinn G control band was present. The assay was carried out and 
criteriaa for seropositivity were applied according to the instructions of the 
manufacturerr at the regional public health laboratory in Amsterdam. 
Analysiss of HIV antibodies was performed with two commercially available 
enzyme-linkedd immunosorbent assays (Abbot Laboratories, North Chicago, 
Illinois,, and Organon, Oss, The Netherlands) and confirmed by Western blot 
analyses. . 
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VARIABLE SS AND STATISTICAL METHODS 
Inn this cross-sectional study, we considered various general/sociodemographic 
andd sexual characteristics (table 1), as reported or measured at enrollment. 
Sexuall characteristics included information on several sexual practices, although 
oro-genitall sex could not be evaluated in this study because of differences in 
questionnaires.. Unprotected sex was defined as not always using a condom when 
engagingg in ano-genital receptive sex (versus protected ano-genital sex or no 
ano-genitall sex). Comparable data on unprotected ano-genital insertive sex were 
unavailable.. We considered the sexual characteristics (self-reported sexually 
transmittedd diseases, sexual behavior, lifetime number of sex partners, and the 
presencee of HIV antibodies) to be markers for (unprotected) sexual activity. 
First,, we evaluated whether the level of sexual activity differed between men 
enteringg the study in 1984-1985 and men entering the study in 1995-1997, 
comparingg variables measured at study entry between the two time periods 
(usingg the Kruskall-Wallis test for comparing population distributions and the x2-test 
forr independence). Furthermore, prevalences of HIV and HSV type-specific 
antibodiess were determined and compared between the two periods. Second, we 
assessedd univariate risk factors for the presence of HSV type-specific antibodies, 
combiningg data from both time spans. A variable representing time period was 
includedd to reflect a change in HSV prevalence over time. Third, to assess 
independentt risk factors for HSV type-specific antibodies, we started by forcing time 
periodd into a logistic regression model (since this was the central variable in our 
study)) and further controlled for age, nationality, education and living situation 
(sincee these characteristics differed between the two subgroups). Subsequently, we 
enteredd all univariately significant cofactors, except variables on self-reported ano-
genitall herpes and herpes labialis, in a forward stepwise regression procedure. We 
leftt the variables on herpes labialis and ano-genital herpes out, because they are 
causedd by infection with HSV. Fourth, in order to evaluate whether a different level 
off sexual activity resulted in a difference in HSV seroprevalence over time, we 
evaluatedd the effect of time period after adding several general/socioeconomic and 
sexuall factors to the model (described below). Fifth, we evaluated the role of the 
independentt predictors for HSV type specific antibodies in the two time periods, 
byy including an interaction term between risk factor and time period. 
Univariatee and multivariate odds ratios for risk factors for HSV antibodies were 
determinedd using logistic regression. For reasons of model convergence, when 
calculatingg odds ratios, we included a separate category for missing values only 
whenn the number of missing observations exceeded 2 percent of the total. 
Interactionn was considered to be present when the addition of an interaction 
termm between variables significantly improved the fit of the model. Confounding 
wass determined to be present when inclusion of a variable (or combination of 
variables)) in the multivariate model resulted in a change of more than 15 percent 
inn the odds ratios of factors already present in the model. The likelihood ratio 
statisticc was used to examine whether a term significantly improved the fit of the 
originall model. Statistical significance was defined as a p value of 0.05 or less. 
Dataa were analyzed using the Statistical Package for the Social Sciences.17 
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RESULTS S 

Thee study group comprised 532 young homosexual men, of whom 232 entered 
thee Amsterdam Cohort Studies in 1984-1985 (period 1) and 300 entered in 
1995-19977 (period 2). Study characteristics and group differences between the 
twoo periods are depicted in table 1. Differences could be observed with regard to 
severall general/socioeconomic factors, such as age and educational level. 
Furthermore,, it was obvious that sexual behavior as measured or reported at 
studyy entry differed drastically between the two time periods: There were 
decreasess in the practice of (unprotected) ano-genital sex, lifetime number of sex 
partners,, and the prevalence of gonorrhea, syphilis and ano-genital herpes. 
However,, prevalence of herpes labialis remained stable as did the practice of oro-
anall sex. 
Concurrentt with a profound drop in HIV prevalence over time, the prevalence of 
HSVV type-specific antibodies decreased strongly: HSV1 prevalence decreased by 
26.88 percent and HSV2 prevalence decreased even more, by 63.0 percent. As a 
consequence,, the proportion of men having no antibodies to either HSV1 or HSV2 
increasedd from 10.3 percent (24/232) to 38.3 percent (115/300). 

Tablee 1. Differences in sexual and other characteristics measured at baseline among 532 
homosexuall men aged <30 years in two intake periods (1984-1985 and 1995-1997), Amsterdam 
Cohortt Studies on HIV/AIDS 

General/socio-demographicc characteristics 
Yearss of age (median, IQR) 
Northernn or Central European nationality 
Collegee degree 
Livingg alone 

Sexuallyy transmitted diseases and sexual 
behavior r 

Herpess labialis § 
Ano-genitall herpes § 
Gonorrhoeaa § 
Syphiliss § 
Ano-genitall receptive sex 11 
Unprotectedd sex 11 
Ano-genitall insertive sex 11 
Oro-anall receptive sex 11 
Oro-anall insertive sex 11 
Numberr of lifetime sex partners (median, 

IQR) ) 

Prevalencee of HIV and HSV 
HIVV antibodies 
HSV11 antibodies 
HSV22 antibodies 

Periodd 1 
1984-1985 5 

n=232 2 
(n(%))t t 

277 (25-29) 
2222 (95.7) 
855 (37.9) 
1455 (64.4) 

244 (10.5) 
255 (11.0) 
1477 (64.5) 
666 (29.1) 
1711 (75.0) 
1433 (72.6) 
1855 (88.5) 
1655 (74.7) 
1444 (65.2) 

200200 (70-512) 

711 (30.6) 
1877 (80.6) 
1199 (51.3) 

Periodd 2 
1995-1997 7 

n=300 0 
(n(%))t t 

266 (23-28) 
2722 (90.7) 
1644 (56.9) 
1477 (49.3) 

455 (15.2) 
4(1.3) ) 
27(9.1) ) 
44 (1.3) 

1844 (61.7) 
777 (30.2) 
1711 (58.2) 
2099 (73.6) 
1833 (63.8) 
211 (8-60) 

188 (6.0) 
1777 (59.0) 
577 (19.0) 

PP value* 

<< 0.001 
<0.05 5 
<< 0.001 
<< 0.001 

<< 0.001 
<< 0.001 
<< 0.001 
<< 0.001 
<< 0.001 
<< 0.001 

<< 0.001 

<< 0.001 
<< 0.001 
<< 0.001 

t )) In calculating proportions, missing values for the factors were not included *) Kruskall Wallis test 
comparingg population distribution for number of sex partners and age, x2-test for independence for all 
otherr variables §) Self reported over the five years preceding study entry 11) Self reported over the 
sixx months preceding study entry; unprotected sex was defined as not always using a condom 
whenn engaging in ano-genital receptive sex 
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PREDICTORSS FOR HSV1 AND HSV2 INFECTION IN PERIODS 1 AND 2 
univariat ee analyse s 
Too evaluate which factors were associated with HSV1 and HSV2 infection, we 
combinedd the groups of participants in the two time periods into one study group, 
usingg a variable on time period to reflect the decrease in HSV prevalence over time. 
Inn univariate analyses (table 2), the odds for having HSV antibodies increased with 
agee and was higher among men with a lower level of education (statistically 
significantt in the case of HSV1). The presence of HIV infection was associated with 
bothh HSV1 and HSV2 antibodies; the extremely strong relation between HIV and 
HSV22 was striking. Furthermore, aside from HIV, several markers for (unprotected) 
sexuall activity were profoundly related to both HSV1 and HSV2. Whereas self-
reportedd a no-genital herpes was associated with both types of HSV, herpes labialis 
wass associated only with HSV1. 

multivariat ee analyse s 
Thee independent predictors for the presence of HSV type-specific antibodies 
obtainedd after multivariate modeling (see 'Materials and Methods') are presented in 
tablee 3. Independent predictors for HSV1 infection appeared to be a higher 
numberr of sex partners, previous episode(s) of gonorrhea, and concurrent HSV2 
infection.. Independent predictors for HSV2 infection were HIV infection, a higher 
numberr of sex partners, previous episode(s) of gonorrhea, and concurrent HSV1 
infection. . 
Too evaluate whether predictors for HSV differed between the two periods, we 
includedd an interaction term between time period and each of the independent 
riskk factors. For both HSV1 and HSV2, there appeared to be a statistically 
significantt interaction between the alternate type of HSV and time period. 
Concurrentt HSV1 infection was closely associated with HSV2 infection and vice 
versa,, but only in period 2 (table 3). 
Althoughh interaction terms between other risk factors and time period did not 
reachh statistical significance, it was remarkable that the association between 
HSV11 infection and number of sex partners was dramatically stronger in period 2 
thann in period 1 (interaction between 'time period' and '>200 partners': 
p=0.1141).. Compared with a low number of sex partners (1-21 partners), the 
oddss ratios for having 22-200 and more than 200 partners were 0.84 (95 percent 
confidencee interval (CI): 0.24-2.90) and 1.35 (95 percent CI: 0.40-4.93) 
respectivelyy in period 1 and 2.63 (95 percent CI: 1.49-4.64) and 6.82 (95 
percentt CI: 1.43-32.52), respectively in period 2. This large difference in the 
strengthh of the association between the two time periods was not observed when 
HSV22 was examined as a dependent variable. Furthermore, we examined 
potentiall confounding by other variables, that were not included in the 
multivariatee models (table 2). However, after the addition of these factors to the 
models,, the odds ratios presented in table 3 did not change substantially and 
appearedd to be stable. 

113 3 



CHAPTERR 3.1 

Tablee 2. Prevalence of and risk factors for HSV1 or HSV2 infection at study entry among 532 
homosexuall men aged <30 years in two time periods (1984-1985 and 1995-1997), Amsterdam 
Cohortt Studies on HIV/AIDS 

Characteristicss t 

Timee period 
11 (1984-1985) 
2(1995-1997) ) 

Agee (years) 
<20 0 
20-21 1 
22-23 3 
24-25 5 
26-27 7 
28-29 9 
30 0 

Nationality y 
Northernn or Central 
European n 
Mediterraneann § 
Other r 

Education n 
Noo college 
College e 
Unknown n 

Lifetimee no. of sex 
partners s 
1-21 1 
22-200 0 
>200 0 
Unknown n 

ano-genitall insertive 
sexx || 
No o 
Yes s 
Unknown n 

ano-genital l 
receptivee sex 11 
No o 
Yes s 
Unknown n 

Unprotectedd sex 11 
No o 
Yes s 
Unknown n 

HSV11 INFECTIONS 
Prevalencee OR 95%CI * 

(n/total(%))) * 

187/2233 (80.6) 1 * * * 
177/3000 (59.0) 0.35 (0.23-0.52) 

6/211 (28.6) 
22/433 (51.2) 
52/755 (69.3) 

65/1000 (65.0) 
87/1200 (72.5) 
97/1266 (77.0) 
35/477 (74.5) 

333/4944 (67.4) 

14/155 (93.3) 
17/233 (73.9) 

193/2633 (73.4) 
157/2499 (63.1) 

14/200 (70.0) 

77/1622 (47.5) 
164/2233 (73.5) 
108/1255 (86.4) 

15/222 (68.2) 

78/147(53.1) ) 
263/3566 (73.9) 

23/299 (79.3) 

107/1688 (63.7) 
252/3555 (71.0) 

5/99 (55.6) 

145/2322 (62.5) 
161/2200 (73.2) 
58/800 (72.5) 

1 1 
2.62 2 
5.65 5 
4.64 4 
6.59 9 
8.36 6 
7.29 9 

1 1 

6.60 0 
1.37 7 

1 1 
0.62 2 
0.85 5 

1 1 
3.07 7 
7.01 1 
2.37 7 

1 1 
2.50 0 
3.39 9 

1 1 
1.39 9 

1 1 
1.64 4 
1.58 8 

*** * 
(0.85-8.02) ) 
(1.95-16.42) ) 
(1.65-13.03) ) 
(2.36-18.43) ) 
(2.97-23.51) ) 
(2.30-23.07) ) 

(0.88-49.56) ) 
(0.53-3.54) ) 

* * 
(0.43-0.90) ) 
(0.31-2.29) ) 

*** * 
(1.20-4.71) ) 

(3.86-12.73) ) 
(0.92-6.11) ) 

*** * 
(1.68-3.74) ) 
(1.30-8.80) ) 

(0.95-2.06) ) 

* * 
(1.10-2.44) ) 
(0.91-2.76) ) 

HSV2-INFECTIONS S 
Prevalencee OR 95%CI * 

(n/total(%))) * 

119/2322 (51.3) 
57/3000 (19.0) 

2/211 (9.5) 
9/433 (20.9) 
14/755 (18.7) 

33/1000 (33.0) 
44/1200 (36.7) 
52/1266 (41.3) 
22/477 (46.8) 

162/4944 (32.8) 

5/155 (33.3) 
9/233 (39.1) 

97/2633 (36.9) 
73/2499 (29.3) 

6/200 (30.0) 

25/1622 (15.4) 
66/2233 (29.6) 
76/1255 (60.8) 

9/222 (40.9) 

31/1477 (21.1) 
137/3566 (38.5) 

8/299 (27.6) 

45/1688 (26.8) 
131/3555 (36.9) 

0/99 (0) 

65/2322 (28.0) 
89/2200 (40.5) 
22/800 (27.5) 

1 1 
0.22 2 

1 1 
2.50 0 
2.17 7 
4.65 5 
5.47 7 
6.64 4 
8.31 1 

1 1 

1.02 2 
1.32 2 

1 1 
0.71 1 
0.73 3 

1 1 
2.30 0 
8.50 0 
3.79 9 

1 1 
2.34 4 
1.43 3 

1 1 
1.60 0 

1 1 
1.75 5 
0.97 7 

*** * 
(0.15-0.33) ) 

** * 
(0.49-12.74) ) 
(0.45-10.37) ) 
(1.03-21.10) ) 
(1.22-24.51) ) 
(1.49-29.63) ) 
(1.74-39.64) ) 

(0.34-3.05) ) 
(0.56-3.11) ) 

(0.49-1.03) ) 
(0.27-1.97) ) 

*** * 
(1.38-3.85) ) 

(4.87-14.84) ) 
(1.47-9.81) ) 

*** * 
(1.49-3.67) ) 
(0.58-3.53) ) 

(1.07-2.39) ) 

* * 
(1.18-2.59) ) 
(0.55-1.72) ) 
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Tablee continues 

Episode(s)) of 
gonorrheaa H 
No o 
Yes s 
Unknown n 

Episode(s)) of 
syphiliss H 
No o 
Yes s 
Unknown n 

Episode(s)) of 
herpess labiaiis H 
No o 
Yes s 
Unknown n 

Episode(s)) of ano-
genitall herpes H 
No o 
Yes s 
Unknown n 

HIVV antibodies 
No o 
Yes s 

Presencee of 
alternatee type of 
HSV V 
No o 
Yes s 

207/3511 (59.0) 
153/1744 (87.9) 

4/77 (57.1) 

298/4544 (67.1) 
61/700 (87.1) 

5/88 (62.5) 

294/4566 (64.5) 
66/699 (95.7) 

4/77 (57.1) 

332/4955 (67.1) 
27/299 (93.1) 

5/88 (62.5) 

288/4333 (65.0) 
76/899 (85.4) 

217/3566 (61.0) 
147/1766 (83.5) 

1 1 
5.07 7 

1 1 
3.54 4 

1 1 
12.08 8 

1 1 
6.63 3 

1 1 
3.14 4 

1 1 
3.25 5 

*** * 
(3.06-8.38) ) 

*** * 
(1.71-7.32) ) 

(3.75-38.98) ) 

*** * 
(1.56-28.21) ) 

*** * 
(1.69-5.84) ) 

(2.07-5.10) ) 

71/3511 (20.2) 
101/1744 (58.0) 

4/77 (57.1) 

123/4544 (27.1) 
48/700 (68.6) 

5/88 (62.5) 

148/4566 (32.5) 
24/699 (34.8) 

4/77 (57.1) 

150/4944 (30.3) 
22/299 (75.9) 

4/88 (50.0) 

112/4433 (25.3) 
64/899 (71.9) 

29/1688 (17.3) 
147/3644 (40.4) 

1 1 
5.46 6 

1 1 
5.87 7 

1 1 
1.11 1 

1 1 
7.23 7.23 

1 1 
7.57 7 

1 1 
3.25 5 

*** * 
(3.66-8.12) ) 

*** * 
(3.40-10.13) ) 

(0.65-1.89) ) 

*** * 
(3.02-17.28) ) 

*** * 
(4.54-12.59) ) 

*** * 
(2.07-5.10) ) 

*)) p-value < 0.05 * * ) p-value < 0.01 * * * ) p-value < 0.001 level t ) living situation (living alone or 
not)) and oro-anal sex in the six months preceding study entry were not significantly related to either 
HSV11 or HSV2 (not shown in this table) *) for reasons of model convergence: Odds Ratio's (OR's) 
weree calculated for 'unknown' categories only when the number of observations in these categories 
exceededd two percent of the total §) note the high prevalence of HSV1 among men with 
Mediterraneann nationality, which is not observed for HSV2 11) Self reported over the six months 
precedingg study entry; unprotected sex was defined as not always using a condom when engaging 
inn ano-genital receptive sex %) Self reported over the five years preceding study entry 
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FACTORSS AFFECTING DECREASE IN HSV ANTIBODIES OVER TIME 
Too examine whether the decrease in HSV antibodies between the two periods could 
bee explained by general and socioeconomic group differences (age, nationality, 
educationn and living situation), we adjusted the odds ratio for time period (which 
reflectss the decline over time) for these factors simultaneously. After controlling for 
thesee variables, it appeared that the estimated risks for time period (crude odds 
ratioss are presented in table 2) changed only slightly and were still statistically 
significantt (adjusted odds ratio for time period: for HSV1, adjusted odds ratio = 
0.400 (95 percent CI: 0.26-0.61); for HSV2, adjusted odds ratio = 0.24 (95 percent 
CI:: 0.16-0.37)). However, this time effect strongly increased to unity and became 
non-- significant, after correcting simultaneously for number of sex partners and past 
episode(s)) of gonorrhea (and HIV antibodies in case of HSV2). After controlling for 
thesee markers of sexual activity, the odds ratio for time period for HSV1 increased 
too 1.08 (95 percent CI: 0.77-2.30) and that for HSV2 increased to 0.73 (95 percent 
CI:: 0.42-1.29), indicating that the time effect was explained by these sexual activity 
markers. . 

Tablee 3. Multivariate ( t ) model of risk factors independently associated with HSV1 or HSV2 
infectionn at study entry among 532 young homosexual men aged <30 years in two intake periods 
(1984-19855 and 1995-1997), Amsterdam Cohort Studies on HIV/AIDS 

HIVV antibodies 
No o 
Yes s 

Lifetimee no. of sex partners 
1-21 1 
22-200 0 
>200 0 
Unknown n 

Episode(s)) of gonorrhea * 
No o 
Yes s 

presencee of alternate type of 
HSVV in 1984-1985 H 
No o 
Yes s 

presencee of alternate type of 
HSVV in 1995-1997 H 

No o 
Yes s 

HSV11 INFECTIONS 
ORR * 95 % CI * 

1 1 
2.24 4 
3.73 3 
1.61 1 

1 1 
3.33 3 

1 1 
0.66 6 

1 1 
4.51 1 

** * 

(1.35-3.74) ) 
(1.74-8.01) ) 
(0.50-5.16) ) 

*** * 
(1.72-6.44) ) 

(0.30-1.42) ) 

*** * 
(1.97-10.34) ) 

HSV2-INFECTIONS S 
ORR * 95 % CI * 

1 1 
4.43 3 

1.14 4 
1 1 

2.00 0 
2.83 3 

1 1 
2.52 2 

1 1 
0.76 6 

1 1 
4.30 0 

(2.39-8.19) ) 

* * 
(0.61-2.14) ) 

(1.15-3.48) ) 
(0.89-9.03) ) 

** * 
(1.46-4.34) ) 

(0.35-1.66) ) 

*** * 
(1.87-9.91) ) 

*)) p-value < 0.05 **) p-value < 0.01 * * * ) p-value < 0.001 level t ) controlling for age, nationality, 
education,, and living situation (not statistically significant in the multivariate model) *) Self reported 
overr the five years preceding study entry D) an interaction term between time period and presence 
off the other HSV type was included in the multivariate model. Statistical significance of the 
interactionn term: p < 0.001, using HSV1 as dependent variable and p < 0.01, using HSV2 as 
dependentt variable 
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DISCUSSZON N 

Inn the present study, we demonstrated a strong decline in both HSV1 and HSV2 
antibodiess when comparing a group of young homosexual men assessed just after 
thee start of the acquired immunodeficiency syndrome epidemic with a group of 
youngg homosexual men 10 years later. This decline cannot be explained by various 
generall and socioeconomic group differences. It most likely results from the drastic 
changee in sexual activity among homosexual men during this period. The strong 
declinee in HSV2 prevalence in this group may seem at first sight to contradict the 
increasee in HSV2 prevalence found In the population-based National Health and 
NutritionNutrition Examination Surveys.11 However, these trend differences might be 
explainedd by differences in study groups. Whereas in the National Health and 
NutritionNutrition Examination Surveys trends are examined in the general US population, 
ourr study specifically focused on a high risk group with documented and profound 
changess in sexual behavior over time (behavior which is correlated with HSV 
infection.1.. Furthermore, next to population differences, patterns of HSV infection 
aree likely to vary around the world. For example, a study among Swedish pregnant 
womenn revealed a decreasing prevalence in women younger than age 20 years, 
suggestingg a higher incidence of HSV2 in the 1970s than in the 1990s.4'12 

Severall limitations of this study should be taken into account. First, from the 
observationn that the sexual behavior of young men entering the cohort differed 
drasticallyy between the two time periods, we inferred that sexual behavior among 
youngg men in our study had changed over the interval between 1984-1985 and 
1995-1997.. However, only information obtained at study entry was used, and no 
repeatedd measurements that would have allowed evaluation of changes in sexual 
activityy were performed. Therefore, no inferences can be made regarding within-
personn behavior over time. On the other hand, it is unlikely that an important 
partt of the observed differences between time periods was caused by differences 
inn selection mechanisms, since recruitment of the participants in both time 
periodss occurred in virtually the same way. Second, because the Amsterdam 
Cohortt Studies have been performed among self-selected groups, behavioral 
dataa and the prevalence of sexually transmitted disease cannot be generalized to 
thee homosexual population at large. In a study by Veugelers et al,1 data from 
thee cohort study were compared with data from a cross-sectional survey among 
711 randomly selected homosexual men aged 18-55 years. It appeared that the 
respondentss in the cross-sectional survey were less sexually active than 
participantss in the cohort study. They reported fewer sex partners and less 
receptivee ano-genital intercourse, and fewer men had a history of syphilis. 
Althoughh the sample size was small and comprised men of a wider age range, the 
studyy by Veugelers et al18 suggested that among the 'general' young homosexual 
populationn in Amsterdam, sexual activity levels and therefore also HSV 
prevalencee rates might be somewhat lower than those found in the present 
study.. Third, whether risk factors for HSV in the 'general* homosexual population 
differr from risk factors found in our cohort, is unknown. However, we have no 
reasonn to assume that the sexual predictors are different in an important way. 

Quitee a number of different serological assays for HSV testing have been used in 
previouss studies.211"13'19"25 The rapid immunoblot assay applied in the present study 
(nott commercially available) was shown to have a high concordance of 93.3 percent 
withh the Gull enzyme-linked immunosorbent assay, which is presently available in 
thee United States and has been approved by the US Food and Drug 
Administration.26,277 Furthermore, a comparison by van Doornum et al. showed that 
thee rapid immunoblot assay is highly comparable to Western blot, which is generally 
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consideredd the gold standard, with sensitivity and specificity rates exceeding 93 
percentt in both tests.28 Thus, different serological tests, such as the Gull test and 
thee rapid immunoblot assay, are quite comparable and useful in epidemiological 
studies. . 

Inn previous studies on risk factors for HSV infection, a strong relation was 
consistentlyy found between infection and older age, sexual activity, and 
(sometimes)) lower socioeconomic status.2'11"13'19 5 In our study group, the 
univariatee elevated risks for older age and lower level of education (in the case of 
HSV1)) disappeared when data were controlled for lifetime number of sex partners. 
Ass a consequence, we conclude that sexual behavior was by far the most important 
correlatee for both HSV1 and HSV2 infections in this group of homosexual men. We 
weree not able to identify specific sexual practices involved in HSV1 and HSV2 
transmission.. It is possible that our study design was not sensitive enough to detect 
thesee associations; information on specific sexual behaviors (reported over the past 
66 months) might not reflect the exact period of exposure to HSV. On the other 
hand,, a specific mode of sexual transmission may be difficult to find, as different 
sexuall practices can be involved in HSV transmission. 
Itt is not surprising that various sexually transmitted diseases were associated with 
HSVV infection, since sexually transmitted diseases share epidemiologic features and 
willl thus show a mutual association. Whether transmission of a sexually transmitted 
diseasee occurs depends on several factors, such as the number of sexual 
encounters,, prevalence in the population and certain sexual behaviors that can 
facilitatee transmission.29 Gonorrhea, syphilis, and HIV most likely are markers for a 
highh number of sex partners, but they could also reflect a certain mode of 
transmissionn (e.g., ano-genital sex) or type of sex partner (e.g., high risk partners). 

Recently,, much attention has been given to the association between HSV2 and HIV, 
becausee genital ulcerations may enhance both HIV susceptibility and 
infectiousness,5"100 and prevention of HSV2 infection could indirectly have an impact 
onn HIV epidemiology. In addition, HSV2 is being considered a useful surrogate 
markerr for the presence of sexually transmitted diseases, including HIV, and more 
generallyy as a marker for sexual activity in a population. '3 Our findings underline 
thesee considerations, since a strong independent relation between HSV2 (not HSV1) 
andd HIV was observed. Additional analyses (data not shown) revealed that presence 
off HSV2 was the strongest predictor for the presence of HIV, independent of other 
predictorss for HIV such as syphilis and gonorrhea. Furthermore, the strength of the 
associationn between HIV and HSV2 did not change over time. HSV infections are 
alsoo among the most common clinical presentations and manifestations of HIV 
infection.33 In concordance with other studies among homosexual men,6'7'9 a large 
numberr of HIV-infected men possessed antibodies to HSV: over 80 percent and 70 
percentt of the HIV-infected men had antibodies to HSV1 and HSV2, respectively 
(tablee 2). 

Inn the present study, we demonstrated that risk factors for presence of HSV 
antibodiess were similar in 1984-1985 and 1995-1997, with exception of the 
correlationn with the other HSV type. The strong association found between the two 
HSVV types in the second time period could reflect an increasing similarity in risk 
factorss (not specifically captured in our analyses) for HSV1 and HSV2 over time. 
Suchh factors might be biologic, demographic or socioeconomic characteristics 
relatedd to both HSV types. However, we consider it more likely that the increasing 
relationn between HSV1 and HSV2 infections points to an increasing similarity in 
transmissionn mode. An observation hinting that sexual transmission of HSV1 is 
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gainingg more importance over time, is found in the much stronger risk (although 
nott statistically significant) of HSV1 infection with a higher number of sexpartners in 
1995-19977 compared with 1984-1985. Such a large difference in time was not 
foundd for the other evaluated risk factors and was not observed when HSV2 was 
usedd as a dependent variable. Furthermore, several investigators have reported 
thatt an important and ever increasing proportion of genital herpes is caused by 
HSV1,, rather than HSV2.27'31"33 It seems likely that, at least among the homosexual 
menn in our study, HSV1 is now less often acquired during childhood than it was ten 
yearss ago and is becoming more and more a sexually transmitted disease. 

Inn conclusion, comparing young homosexual men in 1984-1985 and in 1995-1997, 
wee observed a profound decrease in HSV1 and HSV2 seroprevalence. This decline 
mostt likely was due to a change in sexual behavior in this group in the direction of 
saferr sexual practices and fewer sex partners. Furthermore, our data are suggestive 
off an increasing sexual component in HSV1 transmission over time. 
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Sexuallyy transmitted diseases (STD) are the burden of sex. Every now and then 
aa new STD emerges, sometimes caused by old and longstanding pathogens. 
Variouss influences can cause new, but also old, pathogens to suddenly spread or 
resultt in disease. For example, the human herpesvirus 8 (HHV8) has caused 
numerouss AIDS-Kaposi's Sarcoma (AIDS-KS) cases, only after the HIV-1 AIDS 
epidemicc led to widespread immunosuppression. Gradually gaining knowledge 
aboutt the new diseases and how they arose has opened ways for control. Control 
measuress for STD have focussed on behavioural prevention programs and 
treatment,, and efforts to develop vaccines. A lot can be reached with such 
measures,, as is shown by how well HIV-1 has been tackled in some countries in 
somee time periods. But in most cases the success of control is limited and 
'maintenancee measures' prove to be essential. These entail continuous 
developmentt and application of more efficient strategies and certainly depend on 
continuouss monitoring of STD and of the factors causing STD to spread, including 
specificc risky behaviours. 

Inn industrialized countries, homosexual men have been disproportionately 
affectedd by HIV-1 and other STD, such as gonorroea and syphilis. This thesis 
focusess on homosexual men in industrialized countries, describing current trends 
inn STD and related sexual risk behaviour and the role of STD control measures. 
Alongg with the epidemiology of HIV-1, the studies presented focus on the 
transmissionn and symptoms of HHV8 infection and on several aspects of the 
herpess simplex virus (HSV). 

HUMANN IMMUNODEFICIENCY VIRUS 

Afterr the HIV-1 AIDS epidemic struck the homosexual community in the early 
eightiess and unprotected anal sex was recognized as the most important route of 
HIV-11 transmission, prevention campaigns were set up to reduce this high-risk 
sexuall behaviour.1*3 In the following years, the incidence of HIV-1 and other STD 
declinedd drastically among homosexual men, remaining relatively low and stable 
withh some fluctuation. In the early to mid-nineties, a slight increase in sexual 
riskk behaviour and STD incidence was noted in Amsterdam as well as in other 
cities,2,4'66 but levels declined again only a few years later. Recently, several cities 
inn the US and Europe have again reported a rise in STD among homosexual men, 
butt it is now much steeper than previously.7"17 Among homosexual visitors of the 
Amsterdamm STD clinic, since 1998 the number of cases of rectal gonorrhoea and 
syphiliss has yearly more than doubled. These STD are considered to be suitable 
markerss for unprotected anal sex,18 and as expected, their rise was accompanied 
byy a rise in sexual risk behaviour (Chapter 1.1). These trends are still continuing 
inn 2001 (unpublished data), pointing to a sustained increase in contrast to the 
earlierr short-lived increases. Studies in other industrialized countries report 
similarr findings.19 

WHATT COULD BE CAUSING THE INCREASE IN SEXUAL RISK BEHAVIOUR? 
Inn addition to a wide range of sociodemographic factors, such as education and 
age,, and psychological conditions, such as depression, that have repeatedly been 
shownn to influence the sexual risk behaviour, some emerging factors may 
accountt for recent trends.20"32 The mid-nineties were marked by the availability 
off revolutionary new treatment possibilities in HIV-1 infection, called highly 
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activee anti retroviral therapy (HAART). Popular beliefs about HAART and 
treatmentt advertisements with appealing but unrealistic images of 'healthy & 
happy'' HIV-1 positive patients, as well as testing of vaccine candidates and the 
availabilityy of post exposure prophylaxes and viral load monitoring could all 
influencee the perceptions of risk and consequences of HIV-1 infection, affecting 
sexuall behaviour.20,33"35 The growing use of the internet is also proposed to play 
aa role in the recent trends in sexual behaviour and STD, because the internet 
offerss a fantastic network for enhancing sex-seeking efficiency.36,37 

Thuss far, most attention has been paid to the influence of HAART on recent 
trendss in sexual risk behaviour. People are no longer dying from AIDS, enlarging 
thee pool of people living with HIV-1. The mere availability of such potent anti-
HIV-11 treatment holds new promise for anyone. Though homosexual men are on 
thee whole quite realistic about the threat of HIV-1 and the effect of treatment, 
moree optimistic visions have indeed been associated with risk behaviour.38"40 

Specificc aspects of the actual use of HAART were also associated with 
unprotectedd sexual activity, as indicated by our studies among older HIV-1 
infectedd homosexual men (Chapter 1.1 and 1.2). A higher level of unprotected 
anall sex with casual partners was observed in patients who had experienced 
theirr first HAART induced improvements, i.e. after the first switch from 
detectablee to undetectable viral load and after the first increase in CD4 cell 
countss to above 350 (Chapter 1.1). Though follow-up after HAART was short in 
thiss study, results suggest that sexual risk behaviour first increased but 
decreasedd again with sustained virological and immunological improvements. The 
underlyingg motives for engaging in unprotected anal sex in the context of 
HAART-usee might reflect a short-term and transient euphoria due to the success 
off treatment, i.e. feeling better physically and mentally. Another aspect of 
HAART-usee became evident in a separate study in which persons taking HAART 
forr a longer time were interviewed about their sexual well-being and behaviour 
(Chapterr 1.2). Half of the men using HAART had developed lipodystrophy, a side-
effectt of HAART that is characterized by clearly visible physical changes in fat 
distribution.. These men reported no change in the pattern of condom use but 
reportedd a decrease in their sexual activity and well being during this side effect. 
Otherr investigators have found that HAART-experienced individuals, and 
especiallyy those with signs of lipodystrophy, report a decrease in sexual interest 
andd increase in sexual dysfunction.41 Interestingly, in contrast to the men in 
Chapterr 1.1 who used HAART for a short-time, those treated for a somewhat 
longerr period had on average decreased their sexual activity during treatment. 
Thosee who had experienced lipodystrophy during treatment additionally reported 
ann increase in condom use. 

Thee general tendency is that HAART improves quality of life, though it also brings 
side-effects.422 Supposedly psychological and physical effects differ in the various 
stagess of treatment, and in turn can affect the sex-life. There seems to be clear 
evidencee from Chapter 1.1 and international studies43,44 that some aspects of 
HAART-usee are associated with increased sexual risk behaviour and having STD. 
But,, since using HAART is a dynamic process with positive and negative 
consequences,, it is still difficult to fully comprehend to what extent actual HAART 
usee accounts for the general rise in STD and risk behaviour observed among 
HIV-11 infected men.43 More focus is needed on the different facets of being on 
treatmentt when investigating the effect of HAART. 
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AREE WE HAVING A NEW EPIDEMIC: TRENDS AND PREDICTION MODELS 
Becausee of its potential to reduce the HIV-1 infectiousness in the population on 
treatment,, HAART could bring down HIV-1 incidence.45"47 Ironically however, 
HAARTT may weli be causing the HIV-1 epidemic to surge in the homosexual 
communityy if the treatment indeed triggers sexual risk taking. Two mathematical 
modelss of homosexual men (living in San Francisco and Sidney) showed that 
risess in such behaviour of 10 and 70 percent, respectively, would counter the 
positivee effects of HAART on reducing the HIV-1 incidence in these cities.46,47 To 
predictt the course of the HIV-1 epidemic in the HAART era by such models, 
severall factors need to be considered, such as the proportion HIV-1 infected 
personss on treatment, the infectiousness of the people treated and the rate of 
sexuall risk behaviour. Additionally, more detailed information could be used, 
includingg the type of sexual partners (high or low risk), emergence of treatment 
resistantt strains in the population or rising STD rates. At the moment, efforts are 
beingg undertaken to build a prediction model for the HIV-1 epidemic among 
homosexuall men in Amsterdam based on the available epidemiological and 
socio-demographicc data. By constructing such a model, we aim to understand 
whichh prevention strategy or combination of strategies (e.g. treating more 
people,, enhancing behavioural campaigns) would be most effective in reducing 
thee HIV incidence. 

Thee strongly increasing trends in sexual risk behaviour and STD have already 
warnedd of a resurgent HIV-1 epidemic, which had been at a low endemic level for 
quitee some years now. Incidence was quite stable in young homosexual men 
participatingg in the Amsterdam Cohort Study (Chapter 1.1 and 1.3). However, 
wee have demonstrated a rising HIV incidence in homosexual men who attend an 
STDD clinic in Amsterdam. Strikingly, the increase was only evident in older clinic 
attendeess and not in the young. This finding agrees with rising syphilis rates in 
olderr homosexual men. Since STD clinic attendees are at highest risk for HIV 
infection,, any trends observed in this group do not necessarily imply similar 
increasess in the 'general homosexual' population. However, trends detected in 
suchh a high-risk group could be the first indicators of a general change. 
Moreover,, an STD clinic provides services to a population who may have the 
majorityy of HIV-1 infections (being a high-risk group). Thus our findings should 
promptt immediate preventive action to limit further spread of HIV. More research 
iss needed to understand why increases occur especially in the elderly. 

PREVENTINGG THE SEXUAL TRANSMISSION OF HIV-1 
Theree is no doubt that the development of an effective HIV-1 vaccine is crucial in 
controllingg the HIV-1 epidemic worldwide. However, the introduction of vaccines 
withh suboptimal efficacy could intensify the epidemic if risky sexual behaviour 
rosee due to the perception that vaccination conferred full protection from 
infection.48,499 Similarly, great advances in treatment were made with the 
developmentt of HAART, but it is not accessible to most of the world and possibly 
increasess the sexual risk behaviour to whom it is available. Thus, vaccines and 
treatmentt are not (yet) fully efficient in controlling the HIV-1 epidemic, and in 
conjunctionn we need other methods. Such strategies for preventing the sexual 
transmissionn of HIV-1 have focussed on encouraging the use of condoms and 
treatingg STD.49,50 Prevention messages for homosexual men have generally 
promotedd safe sex and have not been substantially reviewed in light of changing 
times.. The recent increases seen in risk behaviour and STD call for renewed 
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preventivee action. The 'old' and general message of safe sex needs to be 
reinforcedd again for the public. The studies in this thesis as well as other 
internationall findings clearly indicate specific target groups that would benefit 
fromm prevention messages and methods better tailored to their situation. 

THEMESS AND TARGET GROUPS IN CURRENT HIV-1 PREVENTION 
Thee availability of HAART sheds new light on several issues regarding HIV-1 
infection,, such as knowledge of ones own serostatus. Serostatus awareness 
benefitss the HIV-1 infected individual by providing the opportunity to consider or 
startt treatment. The larger the proportion of HIV-1 infected persons who are 
successfullyy treated, the lower the infectiousness in that population, an 
importantt factor in reducing HIV-1 incidence. Several reports show that the 
sharee of seropositives with unknown serostatus is still high. Up to 1998, around 
onee third of all HIV-1 infected Americans were unaware of their serostatus.51,52 

Off HIV-1 seropositive homosexual men attending the Amsterdam STD clinic from 
19966 to 1999, 55 percent were unaware of their infection. Of special concern in 
thee transmission of HIV-1 is the individual who is recently infected, because he 
orr she is highly infectious (having high HIV-1 RNA levels), while being unaware 
off the infection (Chapter 1.3). It is thus important to increase the proportion of 
HIV-11 infected persons who know their HIV-1 status and to detect infections as 
earlyy as possible. 
Untill recently, people with HIV-1 infection and AIDS have seldom been the target 
off prevention programs. Several countries, including the Netherlands (see next 
section)) have now acknowledged the need to reach them with new and targeted 
preventionn strategies. To give only two examples, the United States, Centers for 
Diseasee Control, have launched a new approach, called SAFE: serostatus 
approachh to fighting the epidemic.52 This program aims to increase the number 
off HIV-1 infected persons who know their HIV-1 status and also to increase the 
usee and quality of health care and prevention services. Special efforts are made 
too increase the number of infected individuals who adopt and sustain HIV-1 and 
STDD risk reduction behaviour. In England the Department of Public Health has 
producedd a framework for preventing STD, with special emphasis on improving 
sociall and health care for people living with HIV-1.53 

Thee serostatus approach involves prevention messages specifically designed for 
HIV-11 seropositives, who may be taking HAART. The studies described in Chapter 
1.11 and 1.2 and other studies in this field show that using HAART in itself, does 
nott have a general influence on sexual behaviour and well being, but it covers a  a 
dynamicc process having various influences in the diverse stages of treatment. 
Thee different aspects of HAART use should be recognized by health care 
providerss and prevention workers in order to provide tailored counseling and 
preventionn messages. For example, persons being treated with HAART need to 
knoww they still can infect their partners, even when the virus can no longer be 
detectedd in the blood. Today, it is still not easy for HIV-1 infected people to 
discusss their sexual well being and life style, for example with their clinician, 
whilee HAART-use may have severe consequences on a persons sexual life. 
Preventionn should thus create an environment in which such issues can be 
discussed.544 Our studies suggest other target groups to receive prevention 
counseling,, such as persons in whom HIV-1 RNA levels are high and increasing 
whenn not taking HAART (Chapter 1.1). Likewise, those persons who tried and 
failedd treatment (having increasing HIV-1 RNA levels) should not be excluded 
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fromm counseling. More detailed research is needed to clarify the reasons why 
thesee and other groups refrain from the use of condoms. 

Inn general, among HIV-1 positive and negative men, HIV-1 prevention work 
needss to tackle the misconceptions concerning HAART as well as to enhance the 
generall motivation, or responsibility, to practice safe sex. Further, a more 
aggressivee approach to STD control is needed. It is essential that along with HIV-
11 infection, prevention programs address other STD, and that STD awareness 
andd treatment are stimulated. Too often, the acquisition of STD other than HIV-1 
infectionn is still considered by persons at risk to be a minor problem and merely 
ann inevitable consequence of a pleasant activity. Yet STD can cause significant 
morbidity,, especially among persons who are immunocompromised, and STD can 
enhancee HIV-1 transmission and acquisition of infection. For example, 
prospectivee epidemiologic studies show that gonorrhoea and genital herpes are 
associatedd with an increased risk of acquiring HIV-1 infection.55"57 Virologie 
studiess show that increased concentrations of HIV-1 are found in lesions caused 
byy urethral gonorrhoea and genital herpes.55'58 Possibilities for specific control of 
HHV88 and HSV are discussed below. 

CURRENTT PREVENTION PROGRAMS IN THE NETHERLANDS 
Inn response to the increase in STD, the organization responsible for developing 
preventionn programs for homosexual men in the Netherlands, the SAD Schorer 
Stichting,, has also developed plans to intensify efforts to prevent HIV-1 as well 
ass other STD and to give special attention to HIV-1 positive persons. Also the 
needd for a more systematic feedback of the STD rates from the clinic to the 
preventionn workers is recognized, in order to trace foci of infection more quickly. 
Too promote screening and stress the need for treatment, flyers are being 
distributedd among homosexual men to provide information about HIV-1 and 
otherr STD. Condoms are distributed free of charge at 'sex venues' for 
homosexuall men, where STD counseling is also available (Personal 
communicationn B. Bakker, SAD Schorerstichting).. Using the internet as a 
preventivee tool is being extensively explored at the moment by municipal health 
servicess in several cities. The University of Maastricht is developing an 
evidenced-basedd behavioural prevention program specifically directed towards 
HIV-11 positive homosexual men. The Amsterdam STD clinic is offering voluntary 
HIV-11 tests for all clinic attendees and intends to broaden its STD care to various 
settingss to meet the increasing need for care. 

Itt is important to realize that encouraging HIV-1 testing needs to be coupled 
directlyy to provision of adequate treatment and prevention services. Reducing 
thee number of HIV-1 positives who are unaware of their infection implies 
enlargingg care facilities and intensifying prevention efforts. Unfortunately, it 
appearss to be difficult to actually implement services, such as creating 
opportunitiess for HIV-1 positives to discuss sexual health issues with clinicians. 
Thoughh the need for this is generally considered to be important, little has been 
accomplished.. It is imperative that prevention programs for HIV-1 positives are 
nott only put on the agenda, but that more efforts are undertaken to develop and 
implementt such programs. 
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CONTINUEE MONITORING 
Monitoringg of certain behaviour that puts one at risk of acquiring or transmitting 
HIV-11 or other pathogens is important, not only to elucidate behavioral 
processess and their role in transmission, but also to detect trends early enough 
too take action. Cohort studies are one of the tools in such monitoring. Useful 
additionss of gathering behavioural data can be obtained by population surveys. 
Severall possibilities are viable, as long as the data are valid and comparable over 
calendarr time when examining trends. Along with sexual behaviour, we should of 
coursee keep monitoring the incidence of HIV-1 and other STD. Estimates of new 
HIV-11 infections can be extremely valuable for evaluating the current risk of 
infection.. In the past, sources of information on HIV-1 infection were AIDS 
surveillancee data coupled with methods such as back calculation, which allows 
onee to reconstruct historical HIV-1 incidence from the number of reported AIDS 
cases.599 In the HAART era, back calculation has become virtually impossible 
becausee AIDS trends no longer reflect the natural history of the disease. Also 
HIV-11 surveillance systems that measure HIV-1 prevalence have been used to 
shedd light on the time trends, although stable or decreasing trends in prevalence 
cann easily mask increases in the incidence (Chapter 1.3). Despite limitations 
suchh as biased study populations, cohort studies with repeated measurements 
remainn useful sources of information about incidence. But, to achieve a 
comprehensivee view of the HIV-1 incidence in a population, it is important to 
studyy and compare various sub-populations, such as the high and low risk 
groupss (Chapter 1.1 and 1.3). Recently, development of the serologic testing 
algorithmm for recent HIV-1 seroconversion (STARHS) has made it possible to 
estimatee the HIV-1 incidence within a cross-sectional survey.60 When coupled to 
existingg surveillance systems, this approach provides a valuable addition to 
incidencee estimates based on cohort studies. This STARHS is based on the slow 
antibodyy response in HIV-1 infection. Seropositive samples are tested with a less 
sensitivee ('detuned') HIV-1 assay and samples non-reactive in this less sensitive 
assayy are classified as being from persons who are recently infected. For now, 
thee test is not validated for non-B subtypes and can therefore not yet be used in 
evaluatingg the spread of non-B types in industrialized countries. More important, 
itt cannot yet be used in most African countries, where AIDS is a huge problem. 
Butt efforts are underway to develop a valid non-B test. Meanwhile, several 
countries,, including the Netherlands, are planning to apply this assay in 
subpopulationss where HIV subtype B prevails. 

HUMANN HERPESVIRUS 8 

Inn 1995, HHV8 was discovered to be the necessary cause for one of the most 
commonn AIDS defining illnesses among HIV-1 infected homosexual men, namely 
K SS ei-66 several methods for serologic detection of antibodies against HHV8 have 
beenn developed. However, there is no gold standard for HHV8 (the virus cannot 
bee reliably cultured), and therefore tests remain imperfect in the sense that they 
lackk optimal specificity and sensitivity. This shortcoming influences results of 
epidemiologicall studies because of misclassification of the HHV8 test results and 
thuss cannot be ignored when designing such studies and interpreting the 
findings.. For example, in situations with high prevalence of the disease under 
study,, suboptimal specificity in combination with suboptimal sensitivity will most 
likelyy lead to underestimation of the associations, at least when the 
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misclassificationn of the outcome is unrelated to the risk factors of interest. As 
shownn in Chapter 2.2, the percentage of the defined cases in the study that are 
truee cases (specificity) becomes more and more important when the prevalence 
off the true cases in the study is low. In situations of very low prevalence, the 
numberr of false cases can exceed the number of true cases and can lead not only 
too underestimated risks but to spurious associations (Chapter 2.2). Lacking an 
optimall test to identify HHV8 antibodies, various serological assays are used, 
whichh accounts for a substantial part of the variation in prevalence findings 
acrosss studies. However, the relative distribution of HHV8 among HIV-1 risk 
groupss and geographical areas was comparable in most studies. Distribution 
findingss were confirmed by findings in the Amsterdam Cohort Studies, with HHV8 
prevalencee and incidence being high among homosexual men and among 
personss with Mediterranean nationality, but low among drug users. Other studies 
showw that HHV8 prevalence is comparably low in heterosexuals and in children 
withinn a defined geographical region.67"71 

CLARIFYINGG HHV8 TRANSMISSION, A CONTINUING CHALLENGE 
Thee distinct distribution of HHV8 in HIV-1 risk groups and geographical areas 
continuess to puzzle epidemiologists, though it has also revealed some secrets of 
HHV88 transmission, such as being sexual in homosexual men. Studies performed 
inn HHV8-endemic countries suggest that infection with HHV8 occurs within 
familiess and is associated with conditions of close contact and crowding.69,72"74 

Thesee correlates are commonly noted also for many other viruses, including 
hepatitiss B, HSV, and EBV, and could account for the observed geographical 
gradient.. Childhood transmission appears to be rare in the United States and 
Northern-Centrall Europe but does occur in countries where HHV8 is more 
widespread,, such as African and Mediterranean countries.69'70'72,75"79 Vertical 
transmissionn of HHV8 seems to be rare. 

Inn Chapter 2.2 we have provided reasonable evidence that HHV8 is not spreading 
amongg drug users in Amsterdam and that injecting drug use is not a convincing 
routee of transmission. A virus needs a route of transmission to sustain its 
presencee after introduction, and such a route was apparently present among 
homosexuall men, who have a continuously high prevalence and incidence. These 
continuouslyy high levels of infection were in contrast with initial decreases in 
HIV-1,, gonorrhoea, syphilis and unprotected anal sex observed in the early 
eighties.. The population of drug users has consistently showed a low and stable 
prevalencee over more than 15 years of monitoring. HHV8 is likely to be 
occasionallyy brought into this group by drug users who had sex with homosexual 
orr bisexual men and by drug users coming from HHV8 endemic areas. A very 
commonn behaviour in this group and known spread HIV-1, HBV and HCV, 
namely,, injecting drugs with shared equipment, cannot result in a likewise 
spreadd of HHV8. International studies demonstrate some evidence of HHV8 
infectionn by blood, blood-products, or donor grafts, though most agreed that 
transmissionn by blood must be very rare.80"85 

Theree is now consensus that at least among homosexual men, transmission of 
HHV88 is sexual, and therefore in this group AIDS-KS can be considered an STD. 
However,, the specific mechanism of sexual transmission remains in object of 
considerablee debate. Some but not all earlier studies on the relation between KS 
andd sexual practices found an association between oral-anal sex and this AIDS-
definingg event. Cross-sectional studies have demonstrated an association 
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betweenn the presence of HHV8 antibodies and anal-genital sex, oral-anal sex, or 
deepp kissing with an HIV-1 positive partner. The study in Chapter 2.1 is still the 
onlyy large prospective study to associate a specific sexual technique, namely 
oral-genitall sex, with HHV8 seroconversion. Longitudinal studies of viral shedding 
showedd that HHV8 is not shed substantially in semen or rectal tissue, but is 
persistentlyy found in the oral cavities of some persons.86 The symptoms 
associatedd with primary infection, especially sore throat are consistent with HHV8 
infectionn in the oropharynx (Chapter 2.3). Oral-genital sex is a common practice 
amongg homosexual men, as is kissing. Thus if saliva is a carrier for HHV8, it may 
transmitt inefficiently. Our HHV8 study may well have underestimated the risk of 
thee sexual techniques we examined, and surely did not rule out HHV8 
transmissionn by multiple carriers and transmission routes. However, HHV8 may 
evenn be less easily transmitted by receptive ano-genital or insertive oro-anal sex 
forr example, since little or no virus is detected in semen or feces when compared 
too saliva.87 

Cross-sectionall studies made it clear from the beginning which techniques were 
associatedd with sexual transmission of HIV-1.88 Later on, prospective studies 
confirmedd these risk factors and demonstrated that oral-genital sex played only a 
veryy limited role in HIV-1 acquisition. In a commentary on the study of Chapter 
2.11 researchers noted that associations of a large-order of magnitude (as 
observedd for HIV-1) withstand a certain degree of bias (such as that caused by 
misclassification)) and thus can still be detected.89 Since there is so much 
discrepancyy in the results of HHV8 studies, the associations sought for in HHV8 
transmissionn may thus be of low magnitude. In order to detect subtle 
associations,, reducing bias as much as possible should be a priority when 
designingg future studies, e.g. by using optimal serological assays, prospective 
information,, and detailed measuring of variables. 
Asidee from the study design, other explanations may also account for the 
differencesdifferences in the risk factor findings obtained in various countries and 
populations.. It might be the case that in some subpopulations, such as 
homosexuall men, multiple routes exist or that a certain transmission route (e.g. 
viaa saliva or blood) is more efficient in a certain population due to facilitating 
factors,, such as higher virus titers. In addition, the public health importance of 
ann association must be evaluated separately for each population or geographical 
area.. A given transmission route may account for more infections in a population 
off high HHV8 endemicity than in a population of low endemicity, because the 
chancee to encounter the virus is simply greater. 

CANN WE TAKE MEASURES YET TO 'CONTROL' HHV8 ? 
Becausee current HHV8 serological assays are suboptimal, it is impossible to study 
HHV88 in low risk settings adequately and in a simple manner. Also for studies in 
highh risk settings, where misclassification can lead to biased results, a good 
HHV88 serological assay is essential. We are still in the stage of gaining 
knowledge,, but we can use the information already available. The possibility of 
HHV88 transmission by blood is an important issue to consider because of its 
potentiall consequences for blood bank screening. From our study we do not 
detectt a need to screen blood donors in the Netherlands. Transmission by blood 
iss probably very rare in countries of low endemicity, and high-risk groups for 
HIV-11 (and thus for HHV8) are already being excluded from donation. 
Nevertheless,, by the time a better test for HHV8 becomes available, it may be 
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necessaryy to confirm our findings in blood donors and investigate blood 
transfusion-relatedd HHV8 transmission in the Netherlands. 
Althoughh its sexual transmission route or routes are not completely understood, 
wee know that HHV8 needs a compromised immune system in order to cause KS. 
Forr HIV-1 positive individuals, this fact offers extra motivation to practice safe 
sex,, including safe oral sex, to minimize the chance of HHV8 infection and 
developmentt of KS. Additional studies are needed to investigate sexual 
transmissionn routes and the role of deep kissing as well as non-sexual 
transmissionn routes causing HHV8 to infect children in HIV-1 endemic African 
countries. . 

Theree are several treatment possibilities for KS, which responds very well to 
HAART.66'900 The study in Chapter 1.3 is one of the first to examine the symptoms 
off primary HHV8 infection. In HIV-1 negative men, primary infection was 
characterizedd by a mild flu-like illness that could be used for identifying HHV8 
seroconverters.. However, this flu-like illness cannot be an efficient tool for 
diagnosticc purposes, because it occurred in only a small proportion of HIV-1 
negativee men, and among HIV-1 positive men, none of the investigated 
symptomss were substantially elevated during HHV8 seroconversion. Research in 
thiss field is still very scarce, and clinical studies are needed to further 
characterizee primary HHV8 infection. 

HERPESS SIMPLEX VIRUS TYPE 1 AND TYPE 2 

Withh development of type specific-serologic tests for HSV, it became possible to 
easilyy investigate type 1 and type 2 in epidemiologic studies. In Chapter 3, we 
demonstratedd that prevalence of both HSV1 and HSV2 was substantially lower 
amongg young homosexual men in 1995-1997 than in 1984-1985. This decrease 
wass in line with decreasing sexual activity and unprotected anal sex among 
homosexuall men following massive campaigns targeted on the prevention of 
HIV-11 infection. Though childhood non-sexual transmission of HSV1 is still the 
mostt common mode, it is becoming less common in industrialized countries. 
Sexuall transmission of HSV1 still plays a minor role but seems to be increasing. 
Moree often than in the past, HSV1 is the cause of genital herpes, and like HSV2, 
iss on its way to becoming a cause of STD among homosexual men. This trend is 
illustratedd by findings among homosexual attendees of the Amsterdam STD 
clinic,, where the share of HSV1 found in genital herpes lesions increased in the 
lastt decade from 25 percent to 35 percent (personal communication H. Fennema, 
STDD clinic Amsterdam, 2000). 

CURRENTT POSSIBILITIE S FOR HSV CONTROL 
Ann impressive number of studies have examined the relationship between 
infectionn with HSV2 and HIV-1, clearly showing that the two epidemics enhance 
eachh other.91*93 However, well designed prospective studies among homosexual 
menn are scarce and need in particular to detail the influence of HSV infection on 
HIV-11 seroconversion when controlling for sexual practices. For this and other 
reasons,, stored sera from the Amsterdam Cohort Study among homosexual men 
aree now being tested for HSV1 and HSV2 in a temporal fashion, using a 
comparablee testing strategy as described for HHV8 (Chapter 2). 
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Consistentt condom use may help to reduce the risk of HSV infection by covering 
exposedd or susceptible mucous membrane and skin. In industrialized countries, 
symptomaticc treatment is available and is most effective when applied at the first 
signss of beginning lesions. The continuous use of antiherpes drugs may even 
reducee the risk of HSV transmission by decreasing the quantity of asymptomatic 
virall shedding.94 Among the 532 young homosexual men in our study, 74 percent 
hadd antibodies to any type of HSV (33 percent of 532 men had antibodies to 
HSV2).. But only 7.5 percent of these HSV infected men (and 12.8 percent of the 
HSV22 infected men) reported a five-year history of ano-genital herpes (Chapter 
3).. The manifestations of genital herpes vary widely among individuals and even 
amongg episodes in the same individual. An ^asymptomatic' infection is often 
symptomaticc infection that goes unnoted. Asymptomatic transmission is 
important,, because infected individuals with no apparent symptoms constitute a 
largee reservoir for infection.95 Asymptomatic transmission is amenable to 
methodss of control through appropriate diagnosis, counseling, and treatment.94,95 

Itt is thus crucial to identify the HSV carrier by increasing the general awareness 
off symptoms. Perhaps, in some settings, routine laboratory HSV testing might be 
considered. . 
Especiallyy in African countries, there is a great concern about the effects of HSV 
(genitall ulcerations, neonatal herpes) and its potential to boost the HIV-1 
epidemic.. But since anti-herpetic treatment is often unavailable or too costly 
there,, considerable interest has been shown in the development of a vaccine to 
preventt acquisition of genital herpes. No effective vaccine is yet available,96 

thoughh clinical trials are in preparation. 

SUMMARIZIN GG REMARKS 

Manyy times, we have seen STD suddenly emerging or re-emerging because of 
neww introductions of underlying pathogens or increases in factors facilitating 
spreadd of a pathogen, such as increases in sexual risk behaviour. Another cause 
iss changing transmission modes, as is exemplified by HSV1, which appears in 
recentt years to have become more and more sexually transmitted among 
homosexuall men. In the industrialized world, past experience has proved it is 
possiblee to quickly bring down the incidence of HIV-1, the most threatening 
infectionn of the last two decades. Though not all prevention methods have been 
equallyy successful, primary behavioural strategies have played a crucial role in 
reducingg HIV-1 infections and other STD. Now we face a new challenge with STD 
increasingg again and the HIV-1 epidemic on the verge of resurgence. It is only 
sensiblee to renew prevention efforts and target especially HIV-1 positive 
individualss who hold the key in limiting the spread of HIV-1. Continuous 
monitoringg of risk behaviour and the incidence of STD and HIV-1 is essential to 
keepp track of the current risk of these infections. Cohort studies are excellent 
monitoringg tools and hold the potential to discover new transmission routes and 
neww STD, such as HHV8 infection, and their role in morbidity. To learn more 
aboutt this very intriguing HHV8, a serological assay is needed that is adequate 
andd simple to apply in both low-and high-risk settings. Experiences with HHV8 
havee underlined the inter-reliance between epidemiology and other research 
fields,, such as virology, immunology and sociology. Continuing group effort is 
thereforee important, as exemplified by implementing the STARHS or 'detuned' 
assay,, a novel diagnostic method, able to use a single serum sample for 
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detectingg recent HIV-1 infections of subtype B. This extremely valuable tool in 
thee monitoring of HIV-1 enabled us to demonstrate a rising HIV-1 incidence 
amongg homosexual men, and should, as soon as it is proven to be valid in non-B 
HIV-11 subtypes, be put to wide use. 
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Thee present thesis concerns the epidemiology of three viruses: human 
immunodeficiencyy virus (HIV-1), human herpesvirus 8 (HHV8) and herpes 
simplexx virus (HSV). Prevalence and incidence of these viruses are investigated 
ass well as time trends herein. Also the role of risk behaviour in acquiring these 
virusess is investigated. Most research is performed among homosexual men 
participatingg in the Amsterdam Cohort Study on HIV-1 and AIDS. Some topics 
weree further explored among participants in the Cohort Study among drug users 
andd among homosexual men attending a sexually transmitted diseases (STD) 
clinicc in Amsterdam. 

Inn Chapte r 1, we report recently increasing rates of HIV-1 and other sexually 
transmittedd diseases (STD), and in HIV-1 related sexual risk behaviour among 
homosexuall men in Amsterdam. The mid-nineties were marked by the 
availabilityy of revolutionary new treatment possibilities in HIV-1 infection, called 
highlyy active anti retroviral therapy (HAART). People are no longer dying from 
AIDS,, and the mere availability of such potent anti-HIV-1 treatment holds new 
promisee for anyone. We have demonstrated that the recent availability of HAART, 
ass well as the successful use of this treatment by HIV-1 infected persons was 
associatedd with sexual risk taking. Moreover, the occurrence of lipodystrophy, a 
relativelyy common side effect of HAART was likely to have unfavourable effects on a 
personss sexual activity and well being. It is still difficult to fully comprehend to 
whatt extent HAART use accounts for the general rise in STD and risk behaviour, 
thoughh our studies indicate that some aspects of treatment may play a role. To 
fullyy grasp the course of the HIV-1 epidemic, it is necessary to monitor the HIV-1 
incidencee in different subgroups (high and low risk groups), since estimates may 
differr substantially between populations. Along with cohort studies, a recently 
developedd laboratory method to detect recent HIV-1 infections (the so-called 
STARHSS or detuned assay) made it possible to estimate HIV-1 incidence. Using this 
method,, we demonstrated a rising HIV-1 incidence among homosexual men who 
comprisee a high risk group for infection (being attendees of an STD clinic). 

Inn Chapte r 2, we evaluated several aspects of HHV8, the virus causing Kaposi's 
Sarcoma;; prevalence and incidence, and changes herein over calendar time as 
welll as possible transmission routes and symptoms in primary infection are 
investigated.. Both prevalence and incidence were shown to be high among 
homosexuall men and low among drug users. Contrary to HIV-1, the prevalence 
andd incidence of HHV8 was more or less stable over time. Among homosexual 
men,, seropositivity for HHV8 was associated with several factors including 
Mediterraneann nationality, HIV-1 infection and a higher number of sexual 
partners.. Among drug users, seropositivity was associated with history of sexual 
contactt with homo-or bisexual men, Mediterranean nationality and commercial 
unprotectedd sex (for women). Strikingly, HHV8 seropositivity was not associated 
withh presence of parenterally transmissible viruses or with injecting drug use. 
Amongg homosexual men, seroconversion was associated with oral-genital sex, 
whereass in drug users the number of new infections was too small to examine 
riskk factors for seroconversion. The presented studies provide strong evidence for 
sexuall transmission, possibly by the oral-genital route, among homosexual men 
andd lack of transmission by injecting drug use with shared equipment suggesting 
thatt blood-borne transmission of HHV8 is highly unlikely. Furthermore, primary 
infectionn among HIV-1 negative homosexual men was accompanied by a mild flu-
likee illness, which is consistent with infection of HHV8 in the oropharynx. Along 
withh the unique character of the presented studies on HHV8, providing 
longitudinall information for a large number of persons, our experiences with this 
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viruss proved the importance of using an optimal serological assay to detect 
infection. . 

Inn Chapte r 3, we investigated another herpesvirus, HSV. This virus was in 1995-
19977 considerably less prevalent among young homosexual men than in 1995-
1997.. This decrease was not markedly influenced by a change in demographic 
andd socioeconomic factors over time. We have shown that the decline in HSV 
seroprevalencee over the studied period was explained by a decrease in sexual 
activityy (as measured by the number of sex partners, HIV-1 infection and past 
episode(s)) of gonorrhea). It is known that HSV2 can be transmitted sexually. We 
showedd that, although childhood non-sexual transmission of HSV1 is still the 
mostt common mode, sexual transmission of HSV1 seems to be increasing. 

Afterr the start of the HIV-1 epidemic in the early eighties, a drastic reduction of 
HIV-11 related sexual risk behaviour and several sexually transmissible viruses, 
includingg HIV-1 and HSV, was noted among homosexual men. Now we face a new 
challengee with HIV-1 rising again, and with increasing rates of STD and sexual 
riskk behaviour. It is only sensible to renew prevention efforts and to target 
programss especially to HIV-1 positive individuals who hold the key in limiting the 
spreadd of HIV-1. The continuous monitoring of sexual risk behaviour and 
incidencee of STD and HIV-1 is essential to keep track of the current risk of these 
infections.. Cohort studies are excellent monitoring tools and hold the potential to 
discoverr new transmission routes and new STD, such as HHV8 infection. It is 
recommendedrecommended though that HIV-1 incidence rates obtained from such cohorts are 
validatedd in other populations, since cohort participants may represent a selected 
group.. To monitor HIV-1 accurately in populations other than cohorts, will 
becomee possible by application of a newly developed laboratory method, STARHS 
orr 'detuned' assay. Applying this test in a high risk population, we showed an 
increasingg HIV-1 incidence. This trend would not have been noticed when HIV 
incidencee estimates would have been based solely on the cohort participants This 
assayy is still being validated, but shall, considering its usefulness, no doubt 
eventuallyy be put to wide use. 
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Ditt proefschrift beschrijft de epidemiologie van drie virussen: het humaan 
immunoo deficiëntie virus (HIV-1), het humaan herpesvirus type 8 (HHV8) en het 
herpess simplex virus (HSV). Het vóórkomen van deze virussen is onderzocht aan 
dee hand van twee maten: 1) de prevalentie, het totale aantal infecties (dus de 
nieuwee plus de reeds langer aanwezige infecties) gemeten in een bepaalde 
tijdsperiodee en 2) de incidentie, het aantal nieuwe infecties in een bepaalde 
tijdsperiode.. Verder is de invloed van seksueel risico-gedrag op infectie met deze 
virussenn onderzocht. Het merendeel van de studies is uitgevoerd onder 
homoseksuelee mannen die deelnemen aan de Amsterdamse Cohort Studie naar 
HIV-11 en AIDS. In een cohort studie worden personen langere tijd gevolgd om te 
zienn of ze bepaalde ziekten krijgen of infecties oplopen. Enkele onderwerpen zijn 
verderr onderzocht onder deelnemers aan de Cohort Studie onder druggebruikers 
enn onder homoseksuele mannen die de Amsterdamse geslachtsziekten-kliniek 
hebbenn bezocht. 

Inn Hoofdstu k 1 worden recente stijgingen aangetoond in incidentie van HIV-1 
enn andere seksueel overdraagbare aandoeningen (SOA's), als ook in seksueel 
risicogedragg onder Amsterdamse homoseksuele mannen. Onlangs is er nogal wat 
veranderdd op het gebied van de behandelingsmogelijkheden van HIV-1 infectie; 
sindss enige tijd zijn er zeer krachtige combinatie-therapieën beschikbaar voor 
HIV-11 infectie, waardoor de levensverwachting van HIV-1 geïnfecteerde personen 
sterkk is toegenomen. Wij hebben aangetoond dat er een verband bestaat tussen 
zowell de recente introductie van nieuwe krachtige combinatie therapieën, als het 
succesvoll gebruik van deze therapieën door met HIV-1 geïnfecteerde personen 
enn seksueel risico-gedrag. Tevens bleek een veel vóórkomende bijwerking van 
combinatiee therapie waarbij de vetverdeling in het lichaam veranderd 
(lipodystrofiee genoemd), een ongunstige invloed te hebben op iemands seksuele 
activiteitt en welbevinden. Hoewel het nog niet geheel duidelijk is in welke mate 
dee nieuwe therapieën recente trends in SOA en risico gedrag beïnvloeden 
suggererenn onze studies dat verscheidene aspecten van de therapieën hierin 
wellichtt een rol spelen. Om een volledig beeld te krijgen van het beloop van de 
HIV-11 epidemie, is het volgen van de incidentie in verscheidene subgroepen 
(populatiess met een hoog of laag risico op infectie) van groot belang, aangezien 
incidentiee schattingen aanzienlijk kunnen verschillen tussen groepen. Naast data 
uitt cohort studies maakte een onlangs ontwikkelde methode, waarmee recente 
HIV-11 infecties kunnen worden opgespoord (de zogenaamde STARHS ofwel 
'detuned'' test) het mogelijk schattingen van de HIV-1 incidentie te verkrijgen. 
Gebruikk makend van deze methode hebben we aangetoond dat de HIV-1 
incidentiee aan het stijgen is onder homoseksuele mannen met een hoog risico op 
infectiee (bezoekers van de geslachtsziekten-kliniek). 

Inn Hoofdstu k 2 zijn een aantal aspecten van HHV8, het virus dat Kaposi's 
sarcomaa veroorzaakt, bekeken; prevalentie en incidentie, en veranderingen 
hierinn in de tijd, maar ook mogelijke transmissie routes en symptomen die 
gepaardd gaan met infectie zijn onderzocht. Prevalentie en incidentie waren hoog 
onderr homoseksuele mannen, maar laag onder druggebruikers. In tegenstelling 
tott HIV-1, bleef de prevalentie en incidentie van HHV8 min of meer stabiel over 
dee tijd. Onder homoseksuele mannen hield het hebben van een HHV8 infectie bij 
aanvangg van het onderzoek verband met onder andere een Mediterrane 
nationaliteit,, een HIV-1 infectie en een groter aantal seksuele partners. Onder 
druggebruikerss was aanwezigheid van HHV8 gerelateerd met het ooit seks 
hebbenn gehad met homo-of biseksuele mannen, Mediterrane nationaliteit en 
onbeschermdee commerciële sekscontacten (voor vrouwen). Opvallend was dat 
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aanwezigheidd van HHV8 niet gerelateerd was aan infectie met virussen die via 
bloedd overdraagbaar zijn en ook niet aan intraveneus druggebruik. Het oplopen 
vann een HHV8 infectie gedurende de studie ging onder homoseksuele mannen 
samenn met het hebben van oraal-genitale seks, terwijl onder druggebruikers het 
aantall nieuwe infecties zo klein was dat risicofactoren hiervoor niet konden 
wordenn onderzocht. Uit deze studies blijkt dat HHV8 onder homoseksuele 
mannenn waarschijnlijk overgedragen wordt via seksuele contacten en wellicht via 
dee oraal-genitale route. We hebben geen enkele aanwijzing gevonden dat HHV8 
doorr bloed kan worden overgedragen en beschouwen deze transmissie route als 
zeerr onwaarschijnlijk. Verder bleek onder niet HIV geïnfecteerde mannen, dat 
acutee HHV8 infectie gepaard ging met een mild 'koortsachtig' ziektebeeld; deze 
bevindingg is consistent met infectie van HHV8 in de oropharynx. Naast het unieke 
karakterr van de studies naar HHV8, die informatie verschaffen over een groot 
aantall personen die in de tijd zijn gevolgd, hebben onze bevindingen tevens de 
noodzaakk aangetoond van het gebruik van een optimale serologische test voor 
hett aantonen van HHV8 infectie. 

Inn Hoofdstu k 3 hebben we een ander herpesvirus onderzocht, namelijk HSV. Dit 
viruss bleek in 1995-1997 beduidend minder vaak voor te komen onder jonge 
homoseksuelee mannen dan in 1984-1985. Deze daling is niet noemenswaardig 
beïnvloedd door een verandering in demografische en socio-economische factoren 
overr de tijd. Het is daarentegen aannemelijk gemaakt dat de daling in HSV 
prevalentiee verklaard kon worden door een daling in de seksuele activiteit 
(gemetenn door middel van het aantal seksuele partners, aanwezigheid van HIV-1 
infectiee en voorgeschiedenis van een gonorroe infectie). Van het HSV type 2 is 
reedss bekend dat het seksueel overdraagbaar is. Wij hebben aanwijzingen 
gevondenn dat hoewel HSV type 1 nog grotendeels in de kindertijd (niet seksueel) 
wordtt opgelopen, de seksuele overdracht van dit type aan het toenemen is. 

Naa de start van de HIV-1 epidemie in de jaren '80 heeft er zich onder 
homoseksuelee mannen vrij snel een daling voorgedaan in seksueel risico-gedrag 
enn het vóórkomen van seksueel overdraagbare virussen, waaronder HIV-1 en 
HSV,, maar niet in HHV8. Op het moment worden we echter weer geconfronteerd 
mett een stijging in de incidentie van HIV-1, als ook met stijgingen in SOA en 
risicogedrag.. Het is duidelijk dat we hierop moeten inspringen met hernieuwde 
preventiecampagness en met op maat gesneden programma's voor HIV-1 
geïnfecteerdee personen, die immers een sleutelrol vervullen in het beperken van 
dee HIV-1 transmissie. Het continu monitoren van seksueel risicogedrag en 
incidentiee van SOA's en HIV-1, is van groot belang om zicht te blijven houden op 
hett risico van infectie. Cohort studies lenen zich uitstekend hiervoor en bieden 
tevenss de mogelijkheid om nieuwe transmissie-routes en nieuwe SOA's, zoals 
HHV88 infectie, te ontdekken. Schattingen van incidentie, verkregen uit cohorten, 
dienenn echter wel vergeleken te worden met schattingen uit andere populaties, 
omdatt cohort deelnemers een geselecteerde groep kunnen vormen. Het volgen 
vann de HIV-1 incidentie in andere populaties dan cohorten zal mogelijk worden 
mett de toepassing van een onlangs ontwikkelde laboratorium methode, STARHS 
of'detuned'' test genaamd. Met deze test hebben we een stijging in de HIV-1 
epidemiee aangetoond, terwijl deze trend niet naar voren zou zijn gekomen als 
schattingenn uitsluitend op onze cohort deelnemers zouden zijn gebaseerd. Deze 
testt wordt op het moment nog gevalideerd, maar zal, gezien de 
toepassingsmogelijkheden,, ongetwijfeld op grote schaal in gebruik worden 
genomen. . 
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Zo,, dit ei is gelegd ! Eindelijk ook eens het moment om iedereen te bedanken die 
heeftt bijgedragen aan de totstandkoming van dit proefschrift en even zo belangrijk, 
datt ik er met veel plezier aan heb gewerkt! 
Ikk zal moeten vertrouwen op mijn geheugen, wat de laatste tijd helaas enkele gaten 
lijktt te vertonen (tóch nog promotiestress !?), hierbij mijn verontschuldigingen voor 
eeniederr die ik ben vergeten. 
Tenn eerste wil ik Anneke van den Hoek bedanken. Jij hebt me ^binnengehaald' op de 
GG&GD.. Ik had mijn zinnen gezet op het AIDS onderzoek in Amsterdam en na 
enkelee verwoede pogingen kwam ik hier toch terecht met als eerste taak om 
Chinesee onderzoekers het vak der SOA-epidemiologie te leren. Ik spreek nog steeds 
geenn Chinees, maar ik heb in de loop der jaren heel wat geleerd over het vak ! 
MijnMijn promotor Roel Coutinho, je bent een kei in de infectieziektenleer en bezit het 
talentt om grote interesse op te wekken over het onderwerp met vaak de meest 
vreemdsoortigee virussen. Vooral de manier waarop je het onderzoek richting geeft 
enn het belang van het onderzoek voor de praktijk vooropstelt, heeft mijn denken 
verrijkt.. Bedankt voor je vertrouwen ! Ik zie er naar uit om onze samenwerking 
binnenn het AIDS onderzoek voort te zetten. 
Mijnn promotor Jaap Goudsmit, je hebt in de initiële fase van de studies regelmatig 
eenn bepalende rol gespeeld. Je opmerkingsvermogen voor hot topics is waarlijk 
bijzonder.. Daarnaast bezit je een enorme creativiteit die je in staat stelt met een 
onnavolgbaree snelheid ideeën te genereren (om ze ook vaak vervolgens weer te 
verwerpen).. Jaap, Roel en Anneke, ik heb veel van jullie opgestoken. Hartelijk 
bedanktt voor de prettige samenwerking en het fantastische kader waarbinnen ik 
aann een grote variëteit van infectieziekten heb mogen werken en mezelf heb 
kunnenn ontwikkelen. 
Dee hooggeleerde heren Lange, Miedema, Tijssen en Bonsel en de 
weledelzeergeleerdee heer Reiss en weledelzeergeleerde vrouwe van den Hoek dank 
ikk voor hun bereidheid zitting te willen nemen in mijn promotiecommissie. 
Neil,, you were the first to struggle with the Quest for HHV8 in the lab, having 
analyzedd a tremendous number of samples. We combined our strengths, coming 
fromm different areas and it has been very fruitful and a unique experience. I wish 
youu good luck in New York ! 
Lievee collega's, ik heb het erg getroffen met jullie, bedankt voor jullie input en 
gezelligheid;; Nel, Marja, Maria K, Dieuwke, Hélène, Dieke, John, Ans, Joke, Maja, 
Annekee K (ook voor het bijbrengen van de beginselen van het programmeren), 
Karen,, Figen, Liselotte, Birgit, Maud, Colette, Jaap, Maria P, Miranda, Ruud, Eline, 
Elisabetta,, Han, Irina, Jim, Arnaud, Marleen, Harry, Norbert, René, Frits, Erik, 
Harry,, Ethel, Mitzi, Joke S, Sylvia, Margreet, Gerrit-Jan en alle ex-collega's. En 
natuurlijkk de schatjes van 150. Het is eigenlijk veel te lollig op de gang. En gelukkig 
maar.. Ronald, al jarenlang mijn kamergenoot. Eigenlijk best verwonderlijk dat er 
nogg geen mokken thee en boeken door de kamer zijn gevlogen, want statistici en 
epidemiologenn schijnen elkaar niet zo te mogen. Enig bewijs daarvan was slechts te 
merkenn aan de vele cynische opmerkingen over en weer (heerlijk). Ik vind het heel 
leukk datje mijn paranimf wilt zijn ! De rest van de gang: Udi, Esther, Ineke, Ewald, 
Mariaa X en ex-ganger Merel, dank voor jullie vrolijkheid en mijn verontschuldigingen 
voorr mijn gezucht en gesnauw tijdens de laatste loodjes. 
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Allee onderzoekers, veel succes met jullie eigen projecten. Artsen, verpleegkundigen 
enn datamanagers extra bedankt, zonder jullie dagelijkse inspanningen viel er 
helemaall niets te onderzoeken. 
Uiteraardd ben ik ook zeer erkentelijk aan alle cohortdeelnemers, jullie inzet heeft tot 
velee inzichten en nieuwe ontwikkelingen geleid waarvan jullie hopelijk zelf nog veel 
nutt van zullen ondervinden. 
Leny,, we hebben ons prima vermaakt met China, en je hebt uiteindelijk de laatste 
tacklee nog in je eentje gedaan, toen ik naar Ethiopië ben verhuisd. Hartelijk dank 
voorr al je hulp en voor het aanhoren van mijn 'geneuzel'. 
Verderr wil ik Willy, Charlotte en Ingrid van het secretariaat bedanken. De 
Nederlandsee ENARP afdeling (AMC, CLB en universiteit van Leiden) en Maria 
natuurlijk,, hopelijk kunnen we nog een lange tijd samenwerken ! 
II am grateful to my colleagues in Ethiopia for the warm welcome in my new job. I'm 
lookingg forward to continue working with you in ENARP. All PHd students, good luck 
withh your own thesis ! 
Dee mensen die mij heel erg dierbaar zijn, lieve familie en vrienden, dank je wel voor 
dee ontspanning en steun. Waarschijnlijk zal het voor sommigen altijd een raadsel 
blijvenn wat er zo leuk is aan het schijnbaar oneindig gefrutsel met cijfertjes en het 
gepuzzell met resultaten. 
Primaa gelegenheid om in het bijzonder alle Serviam-meisjes eens te zeggen dat ik 
heell blij ben met jullie vriendschap. Veel succes met het proefschrift, nieuwe banen, 
huizen,, kleine babies en de rest. Dorien extra bedankt voor het editen van de 
samenvattingg en dat je mijn paranimf wilt zijn ! 
Opaa en oma, voor jullie altijd enthousiaste en welgemeende interesse. Pap en mam, 
err was natuurlijk niets van me terecht gekomen zonder jullie, hoewel, het is toch 
niett helemaal goed gekomen (Jack 2). Zonder flauwekul, dank voor jullie 
onvoorwaardelijkee steun en liefde ! En Mike, heel erg veel geluk toegewenst. 
Lievee John, met enige terughoudendheid zal je dit deel ter hand nemen, huiverig 
voorr allerlei hopeloos romantische uitlatingen %je gaat toch niet ook zo'n onzin 
schrijvenn over mij'. Ik zeg alleen John bedankt ! En wanneer gaan we nu trouwen ? 
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meegewerktt aan verscheidene projecten binnen de infectieziekten-epidemiologie, 
diee met name betrekking hadden op HIV en overige geslachtsziekten, en ze 
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