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SUMMARY

A total of 197 healthy homo-bisexual men
between ages of 18 and 60 years, from North
Eastltaly, were studied for antibodies against
Epstein Barr virus viral capsid antigen (EBV-
VCA), Cytomegalovirus (CMV), Herpes
simplex viras (HSV) type 1 and 2, Hepatitis
Virus type B (HBV) and C (HCV), Human
Immunodeficiency Virus (HIV) and
Treponema pallidum. Healthy male
volunteer blood donors (87 subjects) matched
for age were used as controls. The percentage
of seropositive individualsin the homosexual
group was higher (5.6 - 91.9%) for all the
viruses tested than in the control group (0 -
37.6%). An increase in age was also
accompanied by significantly higher
antibody prevalence to CMV, HBV and T
pallidum. Seropositivity to various infectious
agents was evaluated in relation to mainrisk
factors associated with life style and sexual
behaviour of this population. Correlation
was found between HIV (P<0.05; P<0.001),
CMV (P<0.05; P<0.05) seropositivity and
both sexual promiscuity and number of
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RIASSUNTO

E'statastudiata laprevalenza degli anticorpi
anti-EBV-VCA, anti-CMV, anti-HSV tipe
1 etipo2, anti-HBV, anti- HCV, anti-HIV e
anti-T. palliduminuncampione di 197 omo-
bisessualidel Nord-Est Italia(eta: 18-60 anni)
in relazione ai principali fattori di rischio
relativi allo stile di vitaed ai comportamenti
sessuali. L indagine sierologica ha eviden-
ziato un tasso di prevalenza per i var virus
compreso tra 5.6 € 91.9% (tasso di prevalen-
za negli 87 controlli: 0-37.6%). La sieropo-~
sitivita per CMV, HBV e T. pallidum &
risultata statisticamente correlata all’eta dei
soggetti esaminati. E' stata pure osservata
una cotrelazione fra sieropositivith per HIV
e CMYV e promiscuith sessuale ¢ numero di
rapporti/mese; fra HIV e HSV tipo 1 e rap-
porto anogenitale passivo; tra sieropositivi-
ta per HSV tipo 2 e lue pregressa,
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intercourses per month and also with HIV
{P<0.05), HSV type 1 (P<0.01) and
anogenital intercourse. Anti-viral positivity
was not correlated with TPHA positivity

except for HSV type 2.
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Introduction -

Male homosexuality is an important risk factor for sexually
transmitted infectious diseases. Particularly, viral infections are com-
mon in healthy and in HIV infected homosexuals, producing genital
and even extragenital manifestations.

Active, recurrent, past infections with Herpes Simplex Virus

(HSV), Cytomegalovirus (CMV), Epstein Barr Virus (EBV), Hepa-
titis B Virus (HBV) are frequent in this population (8, 10, 11, 28, 33,
35), more than in heterosexual control groups (3§, 31).
' Moreover, the natural history of human immunodeficiency
virus (HIV) infection indicates that HIV replication and progression
to AIDS are strictly related to the activation of T4 cells induced by
other concomitant viral infections.

Therefore it might be interesting to verify the frequency of
selected viral exposures in homosexual men capable of inducing T4
cell activation.

The present study was undertaken to examine the prevalence of
antibodies to viruses of the Herpes group (HSV1,HSV2,CMV,EBYV)
and also against hepatitis viruses B. and C (HBV,HCV), HIV and
Treponema pallidum in a group of homo/bisexual men.

" Association between our findings with age, life style and type of
sexual promiscuity was carried out.
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Subjects and methods

Design of the study

Between January 1989 and December 1991, homosexual and
bisexual men without AIDS were voluntary enrolled during consul-
tation service offered to subjects attending gay associationsin North-
East Italy. Special attention was dedicated to sexually transmitted
diseases. ,

At his first visit each participant.completed a baseline question-
naire, identified by a code number, in order to ensure anonymity. A
blood sample was collected and information on past clinical symp-
toms and sexual practices during the previous six months (number of
partners, type and frequency of sexual intercourse), drug addiction,
previous diseases or blood transfusions and trips to endemic areas
were obtained. -

Sera were kept frozen until tested. They were tested for anti-
HIV, HBV markers (HBsAg, anti-HBs and anti-HBc¢), anti-HCV,
anti-CMV, anti-HSV (type 1 and 2), anti-EBV-VCA and TPHA test
for Treponema pallidum.

Study population

One hundred and ninety seven subjects (18-60 years) were
examined.

The study population was asymptomatic homo-bisexual men
without lymphadenopathy or other evidence of disease on physical
examination, '

Intravenous drug users were excluded from this study.

Eighty seven serum samples obtained from random male hetero-
sexual blood donors were collected in the same period and geographi-
cal area, matched for age, and used as controls for the serological
analysis. ‘

Laboratory tests
Serum obtained from each volunteer was tested for antibodies to
HIV by ELISA (Abbott) and confirmed by Western Blot (Du Pont).
Serum samples were tested for anti-HCV by means of a third

25




generation, commercially available ELISA (HCV 3.0 ELISA Sys-
tem, Ortho Diagnostics Inc., Raritan, NJ). In addition all sera were
also tested for the presence of serum antibodies by means of another
enzyme immunoassay, using three synthetized peptides as antigens,
as previously described by one of the Authors (34). Anti-HCV
reactive samples were considered positive only if both determinations
resulted reactive. All ELISA positive specimens were confirmed by
RIBA (Chiron Riba HCV 3.0 strip Immunoblot Assay).

Serum samples from HCV-positive subjects at the double screen-
ing test were suitable for HCV RNA determination, which was
carried out by PCR amplification, as described by the same above
mentioned Author (34).

Various HBV markers (HBsAg, ant-HBs and anti-HBc) were
examined by ELISA tests (Abbott).

Antibodies (IgG) against CMV, HSV (typel and type2), EBV
(VCA-IgGG) were assayed by ELISA (Wellcome; Du Pont). We
investigated the presence of virus specific IgG since it acts as an
indicator of past infection and also because it has been commonly
used to assess the prevalence of these infectious agents in a study
population. ' :

A VDRL test and a TPHA test for Treponema pallidum antibod-
ies was also performed (Wellcome).

Statistical analysis

Standard statistical methods were used for data analysis: chi-
square test, with Yate's continuous correction if necessary, Fisher’s
exact test, Mantel Haenszel test.

In particular, possible association between viral seropositivity
and various aspects of the homosexual’s personal life style (number
of partners, frequency and type of sex) were estimated by a Mantel
Haenszel odds ratio (OR). The 95% confidence intervals (CI) were
determined by Cornfield method.

All variables were.available from all men except condom use
which was referred only by a minority of the study group and
therefore rejected.

Chi-square test for trend was used to check increasing risk of
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viral infection with increasing age and number of sexual partners.

Statistical analyses were carried out using Epilnfo (ver. 5.01)
computer software package supplied by the Centers for Disease
Control, Atlanta, Georgia (USA).

Results

The mean age of subjects at enroliment was 36.1. Table I
summarizes the results of antiviral and anti-T. pallidum antibodies in
both homosexual and control blood donor groups. The highest anti-
body prevalence was observed for HSV type 1 in the homosexual
group and for EBV-VCA in the control group.

TAB. | - Association between sexua! orientation and viral and treponemal
seropositivity.

Y seropositive to
Sexual preference | HIV EBV CMV HSV1I HSVZ HBV HBsag HCV  T.pallidum
homasexual $6 812 660 919 T 467 9.1 30.9 17.7
heterosexual - Jre 224 i 129 8.2 - -
Odds Ratio * Tie G674 {4895 26:.40 975 . * *
95% C.L" * 192 e 5L 222 dum . . .
' IS 1T 45232 AR} 40
P* Q059 <Q000 <0001 <0001 <0001 <000} <001 0001 ~0 0G|

* Not calculabie
® C.I confidence interval
*Chi-square test with Yare's continuous  correction

Differences with high statistical significance (p<0.001) in viral

seroprevalence were observed for all, but HIV the exammed viruses -

and also for T. pallidum.

By serological criteria, 61 out of 197 (30.9%) subjccts had
antibody to HCV. RIBA confirmed 41 samples (67.2%) as positive,
while 15 (24.5%) were indeterminate, and 5 (8.2%) were negative.

HCV RNA was detected by PCR in 12 of the 61 homo-bisexual
men with serological evidence of HCV infection.
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In Table II the distribution of antibody prevalences in homo/
bisexual men was investigated according to age. An increase in age
was accompanied by significantly higher antibody prevalence levels
to both viruses, CMV (P<0.01) and HBV (P<0.001) and also to 7.
pallidum (P<0.001), while the highest prevalence rates in the various
age groups were associated with HSV type 1 (91.9%), type 2 (79.7%)
and EBV (81.2%).

TAB. I - Prevalence of antiviral andtreponemal antibodies in homo/bisexual
men by age. -

Age Group Subjecis % itrepoiitive 1o
{vearsy N°
. Hiv  EBY CMV  HSVI HS5VZ HBV  HByAy H(V T.paltidum
<30 $ - P0G 400 I00a 1000 non o a ki)
20-29 93 87 #s %7 g2 71 kLD 76 Its g7
Jo-3 - 61 16 719 Ga g 901 %54 02 1 34 243
$0-4% 23 71 8§92 81 94 82 i a9 N6 iz
= 50 b - 737 8I.8 100.0 a0 9 727 132 182 363
Tuinl 197 6 412 a6 1) 9] 9 197 07 11 310 77
[ G2 098 0.0l 027 f#23 =000 a4d3 068 ~LG0H

*Chi-square tes for lingar rrend

Of the entire homosexual study group, 106 subjects (53.8%) had
a history of relationship with occasional partners (Table III), whereas
53 men (26.9%}) had sexual contacts only with a steady partner in the
previous six months before enrollment. Moreover 38 subjects (19.2%)
referred both steady and non-steady partners. Sexual behaviour was
significantly associated with both HIV and CMV. The type of
relationship (steady and occasional partners or both) were each
significantly associated (P<0.05) with both HIV and CMV infection.

TAB. Il - Prevalence of antiviral antibodies in homo/bisexual men by type
of relationship.

% serppositive to
Partner Subjects | HIV EBV CMV HSVE HSV2 HBV HCV
‘o
steady :.s -~ M55 622 92 8490 377 283
oceasionsal [1115) 56 838 603 905 773 49.0 274
sieady/oc casional 38 [31 789 B68 947 &13 31p 447
p* 0% 03 008 037 Q%2 02 012

* Chi-square test
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In the homo/bisexual group with occasional partners the fre-
quency of sexual encounters per month showed a wide variety (Table
IV). Rates of viral seropositivity increased with the number of sexual
intercourses, and differed significantly only for HIV and CMV: the
number of partners/month was strongly associated (P<0.001) with
anti-HIV prevalence. There was some, but less significant (P<0.05)
difference in the CMV rates of seropositivity.,

TAB. |V - Prevalence of antiviral antlbodres in homo/bfsexual men by
number of partners/month.

Ne Snbjects ‘ *% seropositive to
Partners/month Ne HiV EBY CMV HSVI HSVX HBV HBsAg HCY
<3 45 44 B4 4 533 2.3 711 511 11 2z
35 42 - 857 619 3.0 B09 $7a 6.6 2806
6-19 10 - B0G 700 900 300 400 - TG0
> 50 9 553 38.8 g8 100.0 100.0 333 1.1 333
P* =001 08¢ <003 083 006 029 Q.19 30

* Chi-square test for finear trend

There was a wide variety of sexual practiccs' in the study group.
Measures of sexual behaviour has been classified into four specific
groups which are presented in Table \a

TAB. V - Prevalence of antiviral antibodies in homo/bisexual men by sexual
practices.

-Sexual Subjecrs % seroporitive (o
infercourse N HIY  EBY CMYV H5VI HSV? HBY HCY
miogenital receptive 5 200 HOu 80.0 100.0 804 60 0 200
xnogenital recepiive + othery 1 ve A1 758 923 824 38 08
anogenital insertive 47 - 80.8 638 44 872 425 362
non-snogenital 5 18 Bi.5 G2.9 915 74.0 370 278
p* <005 0.73 0.1 <0.01 {3% Q30 077

*Chi-square test

Viral seropositivity reached the highest levels among partici-
pants with a history of only anogenital receptive sexual practices or
combination of anogemtal receptwe and other types of sexual
intercourses.

All measures of sexuval behaviour were significantly related to
seropositivity only for HIV (P<0.05) and for HSV type 1 (P<0.01).
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Among the HIV-positive subjectshigher levels of seropositivity,
although not attaining statistical significance, were detected even for
other sexually transmitted viruses and also for 7. pallidum than
among HIV-seronegative subjects (Table VI). OR were somewhat
smaller for HSV type 1, type 2 and HCV positivity and the CI were
narrower for HCV.

TAB. V| - Correlation between anti-HIV positivity and other sexually
transmitted infections.

Suhjects w % strepositive to

Ne £BY CMV HSV1 HSV2 HBY HCV T.paflidum
HIV + 1 909 818 Y09 BIR 636 455 363
HIV - 136 217 645 908 790 457 301 156
Odds Ratio® 233 237 (00§19 208 193 300
9sn, O * [ L LY 0 S nas w7l
T ARIE 4TI D% ORI RTY 7o 1285
o 039 020 073 058 039 022 0.09

* CA. confidence interval
* Fischer's exact test
* Chi-squarc test with Yate's continuous correction

Thirty-three sera (16.7%) from the study group were reactive in
TPHA test (Table VII) and non-reactive in non-treponemal test. Since
only the results of serological tests were available, no distinction
could be made between treated and untreated syphilis. All of them had
syphilis previously.

TAB. VIl - Correlationbetween TPHA positivity and other sexually transmitted
infections.

Subjects % sempasitive to

Ne - HIV  EBV  CMY HS5VI HSVZ  HBV  HBsAg HCY

ITHA + BEE L 818 787 100 9% 633 60 133
TPHA - 164 43 829 621 914 TRE 412 97 305
Odds Ratio Jjoy  0®\ 136 * 3.68 133 060 L4

%% CL" R d 932 087 * 1.20 099 009 048

) 1285 1 el0 17664 §33 293 170

P 087* 092 @10 007Y <005 cus  0ig* 090

* Mot calceulable

* C I. confidence interval

* Chi-square test with Yate's conubuouy correction
* Fischer's exact test
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No significant associations were observed between antiviral
antibody prevalences and TPHA positivity, except for HSV type 2
(p<0.05; 95% CI=1.20-176.64), although lower levels of viral
seropositivity were detected in subjects without reactive treponemal
test. OR for EBV and HBsAg were ~ 1 and had CI with lower limit

values,
Discussion

Various viral infectiOns,-cSpecially those of the Herpesvirus
group are observed frequently, and generally are persistent, in sub-
jects at risk or already suffering from AIDS, in particular in homno-
sexual men,

Studies of HSVs infections in homosexual subjects might be
considered important for several reasons. First of all because HHSVs
infections have been recognized in these subjects as causes of very
common diseases, with serious infections when affecting homo-
sexual AIDS patients. Second because there is a reported association
of CMYV infection with Kaposi’s sarcoma (4, 14, 15) and of EBV with
primary CNS lymphoma in homosexuals (17). Moreover several
immunologic abnormalities, primarily depression of cell mediated
immunity, are also potentially associated with HSVs infections
(especially CMV and EBV) (37).

Therefore CMV and/or EBV might berelated to the pathogenesis
of the acquired immunodeficiency syndrome,

The prevalence rates of HS Vs infections among homo/bisexual
men were, as expected, much more significantly (P<0.0001) higher
than those among heterosexual controls of the same age range and
geographical area.

The higher proportion of homosexual (94%) compared to het-
erosexual men (54%) showing CMV-specific antibodies (31) and the
isolation of CMV and EBV through throat gargling (13, 35) and
semen or uretral discharge (2, 5, 18, 21) of homosexual and also
heterosexual men suggests sexual transmission of such viruses in
both homosexual and heterosexual population (6), but with higher
propensity in homosexual males. In fact, boosted immune response

31




following repeated exposures to herpes viruses from multiple part-
ners orreactivation of latent infections or superimposed infections by
different strains of the same virus have been reported in homosexuals
with significantly higher titre levels compared to the normal blood
donors (8, 31),

All together our results are quite in agreement with the findings
of most seroepidemiological surveys, even though reaching lower
seroprevalence rates (1, 5, 6, 11, 12, 22, 28, 31, 38).

The comparison between different data is particularly difficult
due to such different kinds of serological tests employed, to variable
serologic patterns of HSVs infections in different countries and also
to distinct time of sera examination. Moreover different sexual
behaviour in various homosexual groups or alternatively the use of
“safe sex” measures during AIDS epidemic may have led to an
effective decrease in the incidence of HSVs infections towards the
end of the *80s, as seen in our results.

Influence of different risk factors on the herpesvirus humoral
immunity of these men was evaluated. In our experience there was no
statistically significant correlation, except for CMV and HSV type 1,
between age or particular form of unsafe sexual habits (e.g.: relation-
ship with occasional partners, higher number of partners, anogenital
intercourse) and anti-HS Vs antibody prevalence.

'The CMV antibody prevalence among homosexual malesin this
report showed correlation with age as a result either of reactivation of
latent virus or of reinfection by new different strains, since homo-
sexual life style could expose a man to multiple CMV strains (41).

There are several reports indicating prevalence of CMV anti-
bodies increasing significantly with age in homosexual men and ata
faster rate than shown in heterosexual controls (2, 11, 16, 25, 28).

Moreover the seropositive homosexual men appear more likely
to excrete CMYV, although intermittently, compared to heterosexual
men, showing an inverse relationship between age and CMV excre-
tion (6). Although both homosexual and heterosexual men may be
exposed to infected saliva of their sexual partners, homosexuals have
an additional risk of exposure due to infected semen.

Since homosexual men appear to excrete CMV in semen at a
higher titre and for a longer duration than in saliva and in urine (20)
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and since anorectal mucosa is more susceptible to penetration by
CMYV than is mucosa of the oral cavity or upper gastrointestinal tract,
it is understandable that CMV is an important pathogen in homo-
sexual men who, due to their life style, may be exposed to recurrent
infections by this virus, mainly from multiple partners as seen in our
study group.

In ourreport the prevalence of HSV type 1 antibodies correlated
with type of sexual practices with ahigher IgG seroprevalence among

those practising receptive anal intercourse compared to those practis-

ing anogenital insertive or non-anogenital practices, whereas no
correlation was seen between HSV type 1 and number of sexual
partners in the last six months of relationship. '

In our study the higher number of sexual partners and sexual
encounters with occasional pariners did not allow increasing fre-
quency of exposure inducing a specific antibody response to HSV-
type 1, as was seen for CMV. This probably suggests a higher
propensity of CMV to be sexually transmitted in homosexual men by
frequent reinfections.

EBYV has been discussed as a possible cofactor in the pathogenesis
and clinical outcome of HIV infection, since EBV and HIV may
coinfect B-lymphocites (29). In our experience serologic evidence
suggests that EBV infection is more common in homosexual than in
heterosexual men, particularly in association with HIV infection.
These results are in accordance with those of other serological and
virological reports (23, 36, 40).

The immunosuppression caused by HIV infection may induce
reactivation of EBV with various consequences which are still not
well understood. It could be possible that EBV may be a “stimulus”
for producing tumors or may have some important function in further
evolution of AIDS, because of increased immnosuppression pro-
duced by a reactivated EBV infection,

Sexual promiscuity, the number of sexual intercourses/month
and the unprotected ano-genital sex were the main recognized risk
factors for HIV infection in our study group. _

The present study examined sexual behaviour at the end of the
"80s, a decade in which high-risk sexual behaviour, which favour the
spreading of the virus was dramatically high in various urban settings
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in developed countries. Although recently two main types of behav-
iour change have been recommended in USA gay clubs (i.e.: reduce
the number of different sexual partners and eliminate the exchanging
of body fluids during sexual encounters), the persistence of high-risk
sexual activity continues among gay-bisexual men particularly in
smaller cities, where very often the changes are not maintained over
a length of time.

Seroprevalence of anti-HCV in homosexual men has been
found significantly higher than that observed in heterosexuals, but
lower than positivity to HBV.

Noclear-cut correlation was found between hepatitis C virusand
HIV positivity or sexual behaviour variables, in agreement with other
surveys on homosexual men (7, 9, 26).

Sexual transmission of HCV in these subjects seems to be less
important than that demonstrated for HBV.

However in our experience HIV infection appears to account for
most cases of HCV infection, as reported also by Mortimer (30), even
though without statistical significance, possibly due to the high serum
globulin levels reached in HIV infected subjects, or depending on
HIV immunodepression.

~ The seroprevalence of HBV among unvaccinated homosexual
men is strikingly different from that of HCV and is comparable with
the findings‘of Schreeder et al (39), but lower than that of other
Authors (3, 19, 27, 32). The higher seroprevalence rate of HBV
markers was related to sexual practices with occasional partners,
although without statistical significance. '

The immunological abnormalities caused by HIV infection
probably permit reactivation or reinfection in particular with
Herpesvirus group often with severe consequences.

Thus in AIDS epidemic time it seems very important to identify
the factors that permit exposure to these agents among homosexuals.
This was of particular importance in our study in the case of CMV,
EBV, HSV type 1 and 2 for their high frequent infection rate for
adverse effects on cell-mediated immune functions and because they
have been suggested as cofactors in the progression of HIV infection
to AIDS. :
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