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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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CHAPTERR 1.1 

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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RISKK BEHAVIOUR IN THE HAART ERA 

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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CHAPTERR 1.1 

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 

28 8 



RISKK BEHAVIOUR IN THE HAART ERA 

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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CHAPTERR 1.1 

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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RISKK BEHAVIOUR IN THE HAART ERA 

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 
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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 
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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 

45 5 



CHAPTERR 1.2 

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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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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