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Infection with cytomegalovirus in homosexual men
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SUMMARY The prevalence and incidence of cytomegalovirus (CMV) infections were studied in a
group of homosexual men. Of the 710 participants, 501 (70- 6%7o) had complement fixing anti-
bodies to CMV on entry to the study. During the follow up (maximum 23 months) 69 CMV
infections were found: 50 primary infections among the 209 seronegative men (attack rate 27 - 3 0o),
and 19 recurrent infections among the 501 seropositive men (attack rate 6- 2%7o).
The prevalence of antibody to CMV was correlated with four characteristics of the participants'

lifestyles: duration of homosexual activity, number of different sexual partners, history of
syphilis, and anal sexual contact. Among the seronegative men, the incidence of primary infection
with CMV correlated with a history of syphilis and anal sexual contact.
We conclude that infections with CMV are highly prevalent among homosexual men, and that

anal sexual contact plays an important part in the transmission of this virus.

Introduction

There is evidence that infections with cytomegalo-
virus (CMV) can be transmitted by sexual contact,
especially among homosexual men. A study of male
homosexuals in San Francisco found a very high
(94%) prevalence of antibodies to CMV, and 14070 of
the men under 30 years old had CMV viruria.' In a
Danish study the prevalence of antibodies among
homosexual men was related to the duration of
homosexual activity.2 CMV has also been suggested
as having a role in the occurrence of the acquired
immune deficiency syndrome (AIDS) and in the
aetiology of Kaposi's sarcoma.3

During a study of the efficacy of a hepatitis B
vaccine we recently followed a large group of homo-
sexual men over a period of nearly two years. This
gave us an opportunity to study the prevalence and
incidence of infection with CMV and its relation with
a number of risk factors in this group of men.

Patients, materials, and methods

STUDY POPULATION
The study population consisted of male homosexuals
who had participated in an efficacy trial with a heat
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inactivated hepatitis B vaccine between November
1980 and December 1982.4 Men could enter this trial
if they were between 16 and 50 years old, were
negative for hepatitis B virus markers, had serum
alanine transferase (serum ALT) activity <50 IU/l
(normal activity <21 IU/l), no serious illnesses, and
had had at least two different male sexual partners in
the preceding six months. Men who lived in and
around Amsterdam were selected for the study of
CMV.

CONDUCT OF THE STUDY
At the beginning of the study (month 0) the partici-
pants were questioned about their medical history
and lifestyle. Age was taken in years at the time of
the interview. The duration of homosexual activity
was defined as the number of years from the first
homosexual contact until the time of the interview. A
history of syphilis was noted. Each man was asked to
give an estimate of the number of different sexual
partners in the six months preceding the interview.
The question about anal sexual contact did not specify
whether intercourse was active or passive.
Blood samples were taken at monthly intervals

during the first five months and every three months
thereafter. The first and last blood samples were
tested for the presence of antibodies to cytomegalo-
virus (anti-CMV). If a seroconversion or a significant
(more than fourfold) rise in titre was found, all other
samples were tested for anti-CMV.
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CMV infections were defined as: primary CMV
infection (seroconversion for anti-CMV in at least
two sequential blood samples, confirmed by the
presence of anti-CMV IgM antibodies); or recurrent
CMV infection (a more than fourfold rise in titre in a
man with anti-CMV (complement fixation )8), con-
firmed in at least one subsequent blood sample). A
man was considered to have had clinical signs of
infection with CMV if he had had either viral
hepatitis (serum ALT activity >50 IU/l at least once
with negative serological markers for hepatitis B and
A) or a mononucleosis-like illness of more than one
week's duration at the time of the seroconversion or
the rise in titre.

LABORATORY TESTS
Antibodies to CMV were measured by complement
fixation, using AD 169 as the antigen (Flow
laboratories, Virginia, USA). An enzyme linked
immunosorbent assay was used to test for IgM anti-
bodies specific to CMV.5 Serum samples from each
man were titrated simultaneously. Serum ALT
activity was measured by an automated kinetic
method.

STATISTICAL ANALYSES
To study the association between the prevalence of
anti-CMV and potential risk factors stepwise logistic
regression was used.6 The incidence of CMV during
follow up was investigated with life table methods.7
Attack rates were estimated with the product limit
method, and the relation to risk factors was
evaluated with Cox's proportional hazards regression
model.8 These statistical methods and the formulae
have been described previously.9

Results

CHARACTERISTICS OF PARTICIPANTS
A total of 710 homosexual men participated in this
study. Table I shows that their mean (SD) age was
30 1 (7 0) years, the mean (SD) duration of their
homosexual activity was 110 (7 0) years, 35% had

TABLE I Characteristics of homosexual men participating
in a study of cytomegalovirus

Characteristic

Number entering study 710
Mean (SD) age (years) 30 1 (7*0)
Mean (SD) duration of homosexual activity (years) 11-0 (7 0)
More than 10 different sexual partners in

preceding six months (07o) 35-0
History of jaundice (lo) 11* 3
History of syphilis (o) 18-6
Anal sexual contact ('7o) 74-2
Oral sexual contact (o) 97-7
Hepatitis A antibodies (o) 40 8
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had more than 10 different sexual partners in the pre-
ceding six months, 18 607o had a history of syphilis,
and 74'27o had had anal sexual contact.

CMV INFECTIONS AMONG PARTICIPANTS
Of the 710 participants, 501 (70 6'7o) were found to
have complement fixing antibodies to CMV at entry
to the study. A total of 69 infections with CMV were
diagnosed during follow up: 50 primary infections
among the 209 seronegative men and 19 recurrent
infections among 501 seropositive men. Only 12 men
had clinical signs of CMV infection: nine had a
mononucleosis-like illness, and three had viral
hepatitis. Of these 12 men, 10 had a primary and two
a recurrent infection.

Figure 1 shows that at the end of the study (after 23
months) the attack rate for primary infections was
27 3%To and for recurrent infections 6' 207o. As the
curves climbed steadily there was no evidence of
clustering of the CMV infections.

ASSOCIATION BETWEEN PREVALENCE OF
ANTIBODY AND POTENTIAL RISK FACTORS
Table II shows that four characteristics of the
participants' lifestyles correlated (by stepwise logistic
regression) with seropositivity for CMV. The duration
of homosexual activity had the highest influence
(p<O' 002), the probability of being seropositive

0
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No entering trial in period
I 501 1 498 1 482 1 471 1 450 1 398 1 328 1 117 i
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6 12 18
Follow up in months (one month = 30 days)

23

FIG 1 Life table showing the attack rates for (a) primary
and (b) recurrent infections with cytomegalovirus.
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TABLE II Correlation of characteristics of lifestyles with
seropositivity for cytomegalovirus in homosexual men
(evaluation by stepwise logistic regression)

Co-
efficient Standard

Characteristic ((3) error (SE) ,B/SE p value*

Duration of homo-
sexual activity 0 047 0-015 3*20 <0 002

Number of different
sexual partners in
preceding six months 0 128 0-058 2-21 <0 03

History of syphilis 0 474 0-142 3-34 <0 001
Anal sexual contact 0 204 0 100 2 04 <0 05
Constant 0-166 0-269 0-62 NS

*two tailed

increasing by 1-2% with each year of homosexual
activity (fig 2). This effect was independent of age.
The next important risk factor was the number of
different sexual partners in the preceding six months
(p<0- 03), the risk increasing with an increasing
number of partners (fig 3). A history of syphilis
significantly increased the odds P( + )/P( - ) by 61 070,

and anal sexual contact by 23 7. Other variables such
as age, oral sexual contact, and history of jaundice
had no appreciable influence in this study.

ASSOCIATION BETWEEN INCIDENCE OF CMV
DURING FOLLOW UP AND POTENTIAL RISK
FACTORS
Table III shows that two variables correlated with the
risk of contracting a primary CMV infection among
the 209 antibody negative homosexual men: a history
of syphilis (relative risk 2-21), and anal sexual
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FIG 3 Correlation between number of sexual partners in
preceding six months and probability of seropositivity for
cytomegalovirus in 710 homosexual men. (Duration of
homosexual activity kept constant at five years, no
history of syphilis, positive history of anal sexual
contact.)

contact (relative risk 2 49). The other characteristics
of lifestyle (including the number of different sexual
partners in the preceding six months) had no signifi-
cant influence on the rate of primary infection with
CMV.

None of the characteristics of lifestyle of the sero-
positive participants was found to be appreciably
associated with the risk of acquiring a recurrent
CMV infection during follow up.

Discussion

The prevalence of antibodies to CMV among adults in
Europe and North America generally varies between
30% and 60'7o, depending on the socioeconomic back-
ground of the population,'0 with a much higher pre-
valence among male homosexuals in San Francisco
(94%) and Copenhagen (87%).' 2 In our study of 710
homosexual men living in and around Amsterdam a

TABLE III Correlation of variables with the risk ofprimary
cytomegalovirus infection in 209 antibody negative
homosexual men (evaluation bv regression with incomplete
survival data)

0 5 10 15 20
Duration of homosexual activity (years)

FIG 2 Correlation between duration of homosexual
activity and probability of seropositivity for
cytomegalovirus in 710 homosexual men. (No of sexual
partners in preceding six months kept constant at 6-10,
no history of syphilis, positive history of anal sexual
contact.)

Co-
efficient Standard

Characteristic (P) error (SE) ,8/SE p value* ef

History of
syphilis 0*793 0*347 2-29 <0 03 2-21

Anal sexual
contact 0 911 0-395 2-31 <0 03 2-49

*two tailed
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somewhat lower prevalence (71/o) was found. The
reason for this relatively low prevalence is probably
the selection of the participants who were all hepatitis
B marker negative. Hepatitis B is sexually trans-
mitted among homosexual men," 12 and we therefore
selected those men with a relatively short duration of
homosexuality and a relatively low total number of
different sexual partners.
Among the 209 seronegative men, 50 primary

CMV infections were detected during follow up, the
attack rate being 27- 3%o at the end of the study (after
23 months). This attack rate is very high when
compared with incidences in other large prospective
studies among healthy adults. Stern et al followed
254 seronegative English women during pregnancy
and found eight (307o) primary CMV infections,'3 and
Griffith et al in a study of 1608 seronegative pregnant
women found 14 (0.99%) primary CMV infections.'4
Among 713 seronegative English students, 10(1-4%)
seroconverted during a follow up period of seven
months.'5
Among the 501 seropositive men, 19 recurrent

CMV infections were detected serologically during
the follow up period of 23 months (attack rate
6 - 2%7o).

It is difficult to draw conclusions about the re-
current infections as we have only serological data,
and viral cultures were not performed. The majority
of recurrent CMV infections represent reactivation
of latent virus, although reinfection with a new virus
strain occurs occasionally.'6 From a Danish study it
appears that a high percentage of antibody positive
homosexual men excrete CMV in their seminal fluid.'7
There is therefore ample opportunity for pro-
miscuous homosexual men to become reinfected with
a new virus strain, but our serological data indicate
that this may be an uncommon event.
We found that the prevalence of antibody to CMV

correlated with four characteristics of the partici-
pants' lifestyle: duration of homosexual activity,
number of different sexual partners in the preceding
six months, history of syphilis, and anal sexual con-
tact. Among the seronegative men, the primary
incidence of infection with CMV correlated with two
variables: a history of syphilis and anal sexual
contact. These correlations indicate that CMV
infections are sexually transmitted among homo-
sexual men. It is not completely clear why no
correlation was found in this study between the
number of different sexual partners in the preceding
six months and the incidence of CMV among those
susceptible. This may indicate that the number of
sexual partners is of less importance than anal sexual
contact in the transmission of CMV. CMV is known
to be present in semen17 18 and it seems likely from
this study that anal sexual contact plays an important

part in the transmission ofCMV among this group of
men. Another sexually transmitted disease among
male homosexuals, hepatitis B, is also related to anal
sexual contact. In a recent study of homosexual men
hepatitis A was also found to be sexually transmitted
but no relation was found with anal sexual contact
alone, which indicates a different means of trans-
mission (by oroanal contact).9
We conclude that CMV infections are highly pre-

valent among homosexual men and that anal sexual
contact plays an important part in the transmission
of the virus.
We thank the participants for their cooperation, and W
Maruanaya, J van Marle, N Lelie, and H Ross for their
help. This study was supported by the Dutch ministry of
health and in part by the Netherlands foundation for
preventive medicine (grant no 28-440).
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