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Abstract t 

Background.. Kaposi's sarcoma (KS) is uncommon in Human Immunodeficiency Virus Type 1 (H1V-1) infected drug users. 
Reportedd Human Herpesvirus 8 (HHV8) seroprevalence rates in this population van' from low (3.2%) to high (49.1%). The 
recentlyy reported association between HHV8 seropositivity and injection-drug use is considered evidence of blood-borne 
transmission. . 

Methods.. We determined HHV8 seroprevalence and seroincidence in 1179 (676 male, 503 female) drug users in the Amster-
damm Cohort Studies (1985-1996). Sera were screened with an Enzyme Immunoassay (EI A) system using HHV8 lytic capsid 
(ORF65)) and latent nuclear (ORF73) antigens; positive results were confirmed by Western blot and immunofluorescence as-
says.. Risk factors for HHV8 seropositivity were evaluated and the associations between HHV8 and HIV-1, Hepatitis B virus 
(HBV)) or Hepatitis C virus (HCV) were investigated. 

Results.. The HHV8 seroprevalence at entry for men (3.4%) and women (1.4%) and seroincidence (0.08 and 0.05 per 100 per-
son-years,, respectively) were low in our study. Infections with HIV-1, HBV or HCV, but not HHV8, were associated with in-
jection-drugg use. Independent risk factors for HHV8 seropositivity for men were homosexual contacts and a Mediterranean 
nationality.. Among women, HHV8 seropositivity was associated with a history of sexual contact with bisexual men, absence 
off  a steady partner and commercial unprotected sex. 

Conclusions.. HHV8 infection is uncommon in HIV-1 infected and uninfected drug users. HHV8 seropositivity was associ-
atedd with sex with homo/bisexual men but not with injection-drug use. In contrast to HIV-1, HBV or HCV, blood-borne 
transmissionn of HHV8 is rare among drug users in Amsterdam. 

INTRODUCTION INTRODUCTION 

Humann Herpesvirus 8 (HHV8), also known as Kaposi's sar-

coma-associatedd herpesvirus (KSHV), is the necessary 

causee of Kaposi's sarcoma (KS), and HIV-1 infection is a 

potentt co-factor for the aggressive AIDS-related variant of 

thiss vascular tumor (1,2,3). In Western countries, KS is 

moree common among HIV-1 infected homosexual men 

thann in HIV-1 infected heterosexuals, drug users, transfu-

sionn recipients or individuals with hemophilia (4). Based on 

thiss risk distribution, HHV8 transmission is predicted to be 

predominantlyy sexual with rare transmission through whole 

bloodd or clotting factor concentrates (4). 

HHV 88 seroprevalence is consistently high in HIV-1 in-

fectedd homosexual men and mirrors the high rates of KS 

(3).. We have shown that HHV8 and KS are endemic among 

homosexuall  men in the Amsterdam Cohort Studies (3,5). 

Intriguingly,, HHV8 infection was shown to confer a higher 

riskk for KS when HHV8 infection occurred after HIV-1 in-

fectionn (6,7), In a rare seroincidence study, we reported a 

strongg association between urogenital sex and HHV8 

seroconversionn in homosexual men (8). Sexual transmis-

sionn of HHV8 among homosexual men is supported by 

severall  studies, the majority of which have a cross-sectional 

designn (9-14). The distribution and quantitation of HHV8 

inn tissues and body fluids from AIDS-KS patients indicate 

thatt saliva contains more HHV8 than blood, semen or stool 

andd shedding of HHV8 from oropharyngeal mucosa of ho-

mosexuall  men indicates a key role for saliva in transmission 

(15,16). . 
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RiskRisk factor analyses for HHV8 seropositivity in HIV-1 

transmissionn groups, other than homosexual men, are 

scarce.. Two recent studies among HIV-1 infected and unin-

fectedd women found an association between HHV8 

seropositivityy and both injection-drug use and sexual activ-

ityy (17,18). 

Inn populations with a low seroprevalence of HHV8, such as 

drugg users, serological assays with suboptimal specificity 

havee a low positive predictive value, i.e. the probability of 

Studyy Population 

Twelvee hundred and eighteen injecting and non-injecting 

drugg users were recruited mainly from low-threshold meth-

adonee programs and sexually transmitted disease clinics for 

drug-usingg prostitutes into a prospective cohort study on 

HIV- 11 infection and AIDS in Amsterdam, The Nether-

lands,, between December 1985 and December 1996. Par-

ticipationn in the cohort was voluntary, irrespective of 

HIV- 11 status and informed consent was obtained. Partici-

pantss were asked to return for follow-up every four months 

whenn a medical history was taken, blood samples were ob-

tainedd and a standardized behavioral questionnaire was ad-

ministeredd by trained nurses (20). Banked sera, stored at 

-70°C,, were available for 1179 (96.8%) of 1218 drug users 

andd unavailable for 39 (3.2%) participants due to paucity of 

clinicall  material. 

Demographicc and Behavioral Variables 

Thee following variables were measured for each participant 

att enrolment in the study; injection-drug use, sharing of 

needles,, type of drug injected, frequency and duration of in-

beingg infected with a positive test result, and may cause the 

numberr of false positives to exceed the number of true 

positives.. Confirmatory testing in this population increases 

thee positive predictive value and is essential for the identifi-

cationn of the index group for risk factor analyses. In the 

presentt study, we used a screening-confirmation protocol 

too detect HHV8 antibodies and have examined risk factors 

forr seropositivity to elucidate the mode of HHV8 transmis-

sionn in a large prospective cohort of drug users in Amster-

damm (19). 

jection,, prostitution (for women), duration of prostitution, 

condomm use with clients (for female prostitutes), history of 

sexuall  contacts with homo/bisexual men, having a steady 

partner,, nationality, age, and education. 

Serologicc Assays and Study Definitions 

Seraa were screened for HHV8 antibodies using an antibody 

capturee Enzyme Immunoassay (EIA) system and the study 

designn has been described previously (6). The specificity of 

thee combined EIA assay format (positive for ORF65, 

ORF73,, or both) is 90.7% (95% Confidence Interval (CI): 

86.9-93.8)) (5). Sera which were designated to have antibod-

iess to HHV8 ORF65 or ORF73 in the EIA system were 

confirmedd by well-described and more specific assays 

namely;; Western blot using a recombinant ORF65 protein 

andd an immunofluorescence assay for the latent nuclear an-

tigenn (19). 

HHV88 serostatus was defined on the results of the screen-

ing-confirmationn protocol; samples that were positive for at 

leastt one antigen (ORF65 or ORF73) in both the HHV8 

EIAA system and the corresponding confirmation assay were 

METHODS S 
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consideredd "HHV 8 seropositive". Samples that were 

seronegativee in the EIA system were considered "HHV 8 

seronegative".. Samples that were positive in the HHV8 

EIAA system but negative in the corresponding confirmation 

assay,, were considered false positive and recorded as 

"HHV 88 seronegative" in further analyses; 56 (62.9%) of 89 

EIAA reactive sera belonged to this category. Intake charac-

teristicss of those participants with a false positive (n=56) or 

seronegativee (n=1093) test result were compared using y} 

testss of independence and Mann-Whitney tests, but no dif-

ferencess in characteristics were found. 

HIV- 11 serological data were available for all 1179 partici-

pants.. HIV-1 antibodies were detected using one of two 

commerciallyy available assays (Abbott Laboratories, North 

Chicago,, Illinois; Vironostika, Organon Teknika, The 

Netherlands)) and positive results were confirmed by West-

ernn blot analyses (21). 

HBVV and HCV data were available for 447 and 351 partici-

pantss respectively. These individuals belonged to separate 

studiess on HBV and HCV seroconversion in our cohort 

andd were selected on the length of participation and num-

berr of visits (22). Participants who were tested for HBV or 

HCVV differed from those who were not tested, e.g. more 

oftenn were injecting drug users (83.0% and 91.0% com-

paredd to 77.9% and 72.9%, respectively). HCV antibodies 

Generall characteristics 

Off  the 1179 drug users, 676 (57.3%) were male and 503 

(42.7%)) were female (Table 1). The median age at enrol-

mentt was 30 years and most (93.0%) had Northern or Cen-

weree detected using a third-generation Enzyme Immuno-

assayy (EIA 3.0; Abbott Laboratories, Chicago, IL) and con-

firmedfirmed by the third-generation Strip Immunoblot Assay 

(SIA,, R1BA; Chiron Corp., Emeryville, CA) according to 

thee manufacturer's instructions (22). HBV antibodies were 

detectedd using the Hepanostika® anti-HBc Microelisa Sys-

temm (Organon Teknika, Boxtel, The Netherlands). 

Statisticall Analysis 

HHV88 seroprevalence was calculated at study entry and risk 

factorss for HHV8 seropositivity were investigated sepa-

ratelyy for men and women as these groups had markedly 

differentt study characteristics. To assess risk factors, logistic 

regressionn was used to obtain univariate and multivariate 

oddss ratios (OR) and 95 percent confidence intervals (CI) 

weree used to quantify variation in estimates (23). Next to a 

combinedd variable of injection-drug use and shared injec-

tionn equipment, all univariately significant variables were in-

cludedd in the multivariate model using a stepwise forward 

procedure.. Risk factor analyses were repeated using back-

wardd procedures or exclusion of the HHV8 seronegative 

groupp who had initially false positive assay results: risk esti-

matess were similar to those described in the results section 

(dataa not shown). The prevalences of HIV-1, HBV and 

HCVV infections were calculated and risk factor analyses 

weree performed as above. 

trall  European nationality. The majority (79.8%) had a his-

toryy of injection-drug use and used mainly heroin and/or 

cocaine.. Two hundred and seventy seven (23.5%) of the co-

hortt were HIV-1 infected. HBV antibodies were detected in 

2555 (57.0%) of a subgroup of 447 participants and HCV an-

RESULTS S 
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Tablee 1: General characteristics of the study population, Amsterdam Cohort Study among drug users, 1985-1996 

Characteristic c 

Gender r 
Female e 
Male e 

Agee (years) <f> 
Nationality y 

North-centrall European 
Mediterraneann and North-African 
Other r 
Unknown n 

Sex-contactss with homo/bisexual men 
No o 
Yes s 
Unknown n 

Steadyy partner 
No o 
Yes s 

Educationn after age 12 
No o 
Yes s 

Prostitutionn (only for women) 
Never r 
Ever r 
Unknown n 
Durationn of prostitution (years) 4> 
Condomm use with clients 

Always s 
Almostt always 
Sometimes s 
Never r 
Unknown n 

nn (%) 

5033 (42.7) 
6766 (57.3) 
300 (26-34) 

10966 (93.0) 
533 (4.5) 
25(2.1) ) 
55 (0.4) 

8944 (75.8) 
2688 (22.7) 
17(1.4) ) 

5977 (50.6) 
5822 (49.4) 

2877 (24.3) 
8922 (75.7) 

63(12.5) ) 
423(84.1) ) 
177 (3.4) 
66 (2-11) 

1433 (33.8) 
122(28.8) ) 
422 (9.9) 
355 (8.3) 
811 (19.1) 

Characteristic c 

Injection-drugg use 
Never r 
Ever r 

Durationn of injection (years) <j> 
Averagee frequency of injection (past month) 

<< daily 
>> daily 
Unknown n 

Predominantly y 
Heroinn and/or cocaine 
Other r 

Sharingg needles 
Ever r 
Never r 
Unknown n 

HHV88 infection 
No o 
Yes s 

HIV-11 infection 
No o 
Yes s 

HBVV infection 
No o 
Yes s 
Unknown n 

HCVV infection 
No o 
Yes s 
Unknown n 

nn {%) 

2388 (20.2) 
9411 (79.8) 
99 (5-14) 

189(41.3) ) 
4111 (43.7) 
1411 (15.0) 

5999 (63.7) 
3422 (36.3) 

6566 (69.7) 
165(17.5) ) 
120(12.8) ) 

1149(97.5) ) 
300 (2.5) 

9022 (76.5) 
2777 (23.5) 

192(16.3) ) 
255(21.6) ) 
732(62.1) ) 

25(2.1) ) 
3266 (27.7) 
8288 (70.2) 

<|)) Presented is median and 25th and 75th percentile 



tibodiess were detected in 326 (92.9%) of a subgroup of 351 
participants. . 

Femalee drug users differed from male drug users with re-

gardd to several demographic and behavioural variables; 

womenn were younger (median age:28 (interquartile range 

(IQR):24-32)) than men (median age:31 (IQR:27-36)) and 

fewerr women (71.8%) than men (78.6%) received educa-

tionn after the age of 12. Women more often reported a cur-

rentt steady partner (66.2%) than men (36.8%>). Sexual con-

tactss with homo/bisexual men were reported by 14.3%) of 

womenn and 29.0% of men. Although a similar percentage 

off  both sexes had injected drugs in the past, women injected 

forr a shorter period (median: 8 years (IQR: 5-12) than men 

(median:: 10 years (IQR: 5-15)), injected less frequently 

(43.9%)) injected at least daily) and shared needles less often 

(64.4%))) than men, of whom 56.1%» injected at least daily 

andd 73.8%) shared needles) (all p values <0.05). 

Prevalencee and incidence of HHV8 infection 

Thirtyy (2.5%) of 1179 drug users were HHV8 seropositive 

att study entry; 23 (3.4%)) of 676 were male and 7 (1.4%) of 

5033 were female (Odds ratio (OR) for males: 2.50, 95%. CI: 

1.06-5.86,, p value: 0.0358). Two men and one woman 

seroconvertedd for HHV8 during 4601.08 person-years of 

follow-upp among the HHV8 seronegative participants, re-

sultingg in an incidence rate of 0.07 seroconversions per 100 

person-yearss (95%C1: 0.02-0.20). The incidence rates for 

menn and women were 0.08 (95%CI: 0.02-0.30) and 0.05 

(95%>CI:: 0.01-0.37) seroconversions per 100 person-years, 

respectively. . 

Riskk factors for HHV8 seropositivity 
att study enrolment 

Amongg female drug users, associations of borderline signif-

icancee were observed between HHV8 seropositivity and 

historyy of sexual contact with bisexual men and lack of a 

steadyy partner (Table 2). Seropositivity was not associated 

withh a history of prostitution, however, female prostitutes 

whoo never used condoms with their clients had a higher 

seroprevalencee of HHV8. Furthermore, injection-drug use 

waswas not significantly associated with seropositivity. A 

multivariatee model was not constructed because of the 

smalll  number of HHV8 seropositive women. 

Amongg male drug users, univariate and multivariate risk 

factorss for HH V8 seropositivity were a history of homosex-

uall  contact and Mediterranean nationality (Table 3). HHV8 

seropositivityy was not associated with injection-drug use, 

durationn or frequency of injection or the type of drug used. 

Whenn the group of men was divided into high and low risk 

groupss for HHV8, on the presence or absence of homosex-

uall  contact and/or Mediterranean nationality, the lack of as-

sociationn between injection practices and HHV8 seroposi-

tivityy remained (data not shown). 

Associationn between HHV8 and 
HIV-1,HBVandHCV V 

Wee investigated the relationship between HHV8 

seropositivity,, injection-drug use and viruses that are 

knownn to be parenterally transmitted (Table 4). Infections 

withh HIV-1, HBV and HCV, but not HHV8, were strongly 

relatedd to injection-drug use. In addition, HHV8 was not re-

latedd to any of the other viruses whereas HIV-1, HBV and 

HCVV were strongly related to each other (OR: 3.66, 95% 

CI:: 2.19-6.14 between HIV-1 and HBV, OR: 8.66, 95% CI: 

2.01-37.322 between HIV-1 and HCV, OR: 14.17, 95% CI: 

3.92-51.233 between HBV and HCV). 

84 4 



Tablee 2: Prevalence and risk factors for HHV8 seropositive at enrolment for 503 female drug users, Amsterdam Cohort Study 
amongg drug users, 1985-1996 

WOMEN N 

Injectingg drug use 
Never r 
Ever,, but never shared needles 
Ever,, and had shared needles 
Ever,, and unknown whether shared needles 

Nationality y 
North-centrall European 
Mediterraneann and North-African 
Other r 
Unknown n 

Sex-contactss with bisexual men 
No o 
Yes s 
Unknown n 

Steadyy partner 
Yes s 
No o 

Educationn afterage 12 
No o 
Yes s 

Age e 
300 or younger 
Olderr than 30 

Historyy of prostitution 
No o 
Yes s 
Unknown n 

Condomm use with clients 
Noo prostitution 
Always s 
Almostt always 
Sometimes s 
Never r 
Unknownn whether prostitution/condom use 

HHV8 8 
seropositive/totall {%) 

2/96(2.1) ) 
0/866 (0) 
4/262(1.5) ) 
1/59(1.7) ) 

6/472(1.3) ) 
1/19(5.3) ) 
0/111 (0) 
0/11 (0) 

4/414(1.0) ) 
3/722 (4.2) 
0/17(0) ) 

2/3333 (0.6) 
5/170(2.9) ) 

2/142(1.4) ) 
5/3611 (1.4) 

5/345(1.4) ) 
2/158(1.3) ) 

1/63(1.6) ) 
5/423(1.2) ) 
1/17(5.9) ) 

1/63(1.6) ) 
0/1433 (0) 
2/122(1.6) ) 
0/422 (0) 
3/355 (8.6) 
1/98(1.0) ) 

1 1 I I 
1 1 

} } 
} } 

Crudee OR (95 % CI) p-value 

0.53(0.11-3.06)) 0.5250 

1 1 
4.855 (0.55-42.72) 

1 1 
4.466 (0.98-20.34) 

1 1 
5.02(0.96-26.12) ) 

1 1 
0.98(0.19-5.13) ) 

1 1 
0.87(0.17-4.54) ) 

0.744 (0.09-6.45) 
3.888 (0.23-65.39) 

2.53(0.23-28.16) ) 

19.22(1.94-190.46) ) 
2.111 (0.13-34.14) 

0.1545 5 

0.0538 8 

0.0555 5 

0.9839 9 

0.8706 6 

0.3392 2 

0.0268 8 

OR,, odds ratio, CI, confidence interval 



Tablee 3: Prevalence and risk factors for HHV8 infection at enrolment for 676 male drug users, Amsterdam Cohort Study among drug us-
ers,, 1985-1996 

MEN N 

Injectingg drug use 
Never r 
Ever,, but never shared needles 
Ever,, and had shared needles 
Ever,, and unknown whether shared 
needles s 

Nationality y 
North-centrall European 
Mediterraneann and North-African 
Other r 
Unknown n 

Sex-contactss with homo/bisexual men 
No o 
Yes s 

Steadyy partner 
Yes s 
No o 

Educationn afterage 12 
No o 
Yes s 

Age e 
300 or younger 
Olderr than 30 

HHV8 8 
seropostive/total l 

(%) ) 

5/142(3.5) ) 
3/799 (3.8) 
14/3944 (3.6) 
1/611 (1.6) 

16/6244 (2.6) 
5734(14.7) ) 
2*/14(14.3) ) 
0/44 (0) 

11/480(2.3) ) 
12/196(6.1) ) 

6/2499 (2.4) 
17/4277 (4.0) 

7/1455 (4.8) 
16/5311 (3.0) 

8/3022 (2.6) 
15/3744 (4.0) 

Crudee Odds ratio 
(955 % CI) 

1 1 
0.999 (0.35-2.80) 
1.07(0.30-3.82) ) 
0.455 (0.06-3.50) 

1 1 
6.55(2.24-19.11) ) 
6.33(1.31-30.65) ) 

1 1 
2.78(1.21-6.41) ) 

1 1 
1.68(0.65-4.31) ) 

1 1 
0.611 (0.25-1.52) 

1 1 
1.54(0.64-3.67) ) 

p-value e 

0.8936 6 

0.0005 5 

0.0165 5 

0.2822 2 

0.2900 0 

0.3352 2 

Adjustedd Odds Ratio 
(955 % CI) 

1 1 
0.844 (0.28-2.49) 
0.877 (0.22-3.42) 
0.400 (0.05-3.27) 

1 1 
8.10(2.63-24.91) ) 
8.34(1.54-45.32) ) 

1 1 
3.311 (1.38-7.92) 

p-value e 

0.8538 8 

0.0002 2 

0.0073 3 

OR,, odds ratio, CI, confidence interval, y) Morocco (3/14), Egypt (1/2), Portugal (1/4), <|>) South Africa (1/1), Chili (1/1 ] 
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Tablee 4: Biological risk factors for HHV8 seropositivity and risk factors for injecting drugs at enrolment for 1179 drug users, Amsterdam 
Cohortt Study among drug users, 1986-1996 

HHV88 infection Injectionn Drug Use 

HIV-11 infection 
No o 
Yes s 

HBVV infection 
No o 
Yes s 

HCVV infection 
No o 
Yes s 

HHV88 infection 
No o 
Yes s 

HHV8-infectedd / 
totall (%) 

20/9022 (2.2) 
10/277(3.6) ) 

4/192(2.1) ) 
3/255(1.2) ) 

0/255 (0) 
6/326(1.8) ) 

ORR (95% CI) 

1 1 
1.65(0.76-3.57) ) 

1 1 
0.56(0.12-2.53) ) 

1 1 
0.98T(<0-1-46.4) ) 

p-value e IDUU / total {%) OR (95% CI) 

676/9022 (74.9) 1 
0.20233 265/277(95.7) 7.36(4.05-13.37) 

136/192(70.8)) 1 
0.45077 235/255(92.2) 4.84(2.78-8.41) 

15/25(60.0)) 1 
1.00 322/326(98.8) 53.67(15.07-191.07) 

7/2388 (2.9) 1 
23/941(2.4)) 0.83(0.35-1.95) 

p-value e 

<0.0001 1 

<0.0001 1 

<0.0001 1 

0.6641 1 

IDUU denotes injecting drug use. y) relative risk was calculated after adding 0.5 to every category (cell) 

DISCUSSION N 

Wee have investigated HHV8 infection in a large cohort of 

drugg users (injection and non-injection) who were infected 

orr at risk of infection with HIV-1 in the Netherlands. The 

incidencee of HHV8 infection in this cohort was low; only 

threee people seroconverted for HHV8 during ten years of 

observation.. HHV8 seroprevalence at enrolment was also 

loww for male and female drug users. In our study, homosex-

uall  contact and Mediterranean nationality were identified as 

independentt risk factors for HHV8 seropositivity among 

men.. Among women, HHV8 seropositivity was signifi-

cantlyy associated with commercial unprotected sex, and 

borderlinee significantly associated with the lack of a steady 

partnerr and sexual contact with bisexual men. Importantly, 

HHV88 seropositivity was not associated with injection-drug 

use,, injection risk behaviour or infection with HIV-1, HBV, 

orr HCV whereas these viruses were related to each other 

andd to injection-drug use. 

Thee strength of this study lies in the length of follow-up, se-

riall  collection of serum samples and behavioral data, and 

usee of a screening-confirmation protocol to detect the pres-

encee of HHV8 antibodies. A serological assay with 

suboptimall  specificity produces false positive test results 

andd the positive predictive value of such an assay is dramati-

callyy reduced when applied in a population with a low prev-

alencee of the disease of interest. In turn, the index group, 

namelyy participants with HHV8 infection, is diluted and 

thiss misclassification might bias the risk factor analyses. In 

ourr study, confirmatory testing with Western blot and 

immunofluoresencee assays increased the positive predictive 
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valuee of the BIA screening assay and reduced the number 

off  participants falsely designated HHV8 seropositive by 

62.9'/o.. It is salient to note that this confirmation issue is 

commonlyy encountered in blood banks and that suboptimal 

specificityy has less impact in populations where disease 

prevalencee is higher (24). False negative serological results 

inn this study may lead to an underestimation ot HHV8 

seroincidencee and seroprevalence however have a minor in-

fluencee on risk factor analyses as the true negatives are by 

farr the largest proportion of the reference group in the 

studyy population. 

Thee seroprevalence of HHY8 in our study was low and sim-

ilarr to that reported in drug users from the United Kingdom 

(3.2%)) (19). Higher seroprevalence rates, ranging from 

13.0%% to 49.1%, have been reported in other studies of 

drugg users which used lytic immunofluoresence assays to 

detectt HHV8 antibodies in Italy and North America 

(11,18,25).. Cannon et al. reported a seroprevalence of 17% 

amongg drug-injecting American women, however serum 

sampless that were reactive in their EIA screening assay were 

retestedd with the same assay for confirmation. We consider 

repeatt testing insufficient for separating true from false 

positivess in a low risk population (17). Differences in 

seroprevalencee rates may be due to dissimilar serological 

methodologiess or may accurately reflect the different pro-

portionss of seropositives in each study. We favour the first 

explanationn since comparatively high HHV8 

seroprevalencee rates conflict with the low proportion of KS 

inn HIV-1 infected drug users; in two previous studies half of 

thee H1V-1 and HHV8 coinfected homosexual men devel-

opedd KS within 10 years (6,9). In our cohort ot drug users, 

onlyy one KS case wras diagnosed in over a decade of fol-

low-upp which is in complete agreement with the low 

seroprevalencee and seroincidence of HHV8 infection (6). 
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Duee to the low number of HHV8 seroconversion events in 

ourr cohort, we were unable to perform risk factor analyses 

onn seroincident cases and were constrained to examine risk 

factorss at study enrolment. As previously discussed, 

cross-sectionall  risk factor analyses to determine the mode 

off  HHV8 transmission should be interpreted with caution 

ass the moment ot HHV8 infection is unknown and behav-

iourr may change over time (8). Sexual contact with homo-

sexuall  or bisexual men and unprotected sex (tor women) 

aree risk factors that are consistent with the sexual transmis-

sionn of HHY8 and are well supported by numerous studies 

amongg homosexual men and some studies among hetero-

sexualss (9-14,17,18). The association between HHV8 

seropositivee and the lack of a steady partner may reflect 

sexuall  transmission, as women without steady partners 

moree often reported sex with bisexual men and unprotected 

sexx (data not shown). The finding ot Mediterranean nation-

alityy as a risk factor for HHV8 is identical with our finding 

inn a cohort of homosexual men and is consistent with the 

highh seroprevalence of HHV8 in Southern Europe and the 

Mediterraneann basin (3,8). 

Dailyy injection-drug use was found to be associated with 

HHV88 seropositive' in a recent cross-sectional study of 

womenn in North America (17). We, however, found no as-

sociationn between HHY8 seropositive' and injection prac-

tices,, despite a moderately high study power (78%, signifi-

cancee level 5%). The low seroprevalence and seroincidence 

inn our study is unlikely to be a consequence ot lack of expo-

suree to HHY8; 22.7% ot our cohort reported contact with 

homo/bisexuall  men who are known to have high HHV8 

seroprevalencee rates (3). Kighty percent of our cohort in-

jectedd drugs of whom nearly 70% shared needles and the 

presencee of HIV-1, HBV and HCV infection in this cohort 

demonstratess the occurrence of blood-blood contact. 

Therefore,, if needle-sharing and blood-blood contact were 

too be major risk factors for the transmission of HHV8, the 



observedd prevalence and incidence of HHV8 infection 

shouldd be higher. In addition, Greenblatt et al. found that 

sexuall  activity and drug use were more important predictors 

forr HHV8 seropositivity than drug injection perse and spec-

ulatedd that the mode of HHV8 transmission is a drug-asso-

ciatedd behaviour (18). Similarly, in our cohort of homosex-

uall  men, univariate associations with drug use were ex-

plainedd by sexual practices in multivariate analyses (8). 

Althoughh our risk factor analyses do not support frequent 

orr regular transmission of HHV8 by drug-injection, we can 

nott exclude parenteral transmission of HHV8. Nonethe-

less,, infrequent transmission of HHV8 through blood 

productss is supported by a study among individuals who re-
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