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Markers of sexually transmitted diseases in
seminal fluid of male clients of female sex workers

Anne-Marie Worm, Edgar Lauritzen, Inge Panum Jensen, J0rgen Skov Jensen,
Claus Bohn Christiansen

Objectives: To screen for certain STD markers in a group of male clients of female sex workers.
Method: Condoms with seminal fluid were collected at 10 "massage parlours" in Copenhagen.
The seminal fluid samples were examined for HIV antibodies, markers of hepatitis B virus
(HBV), Chlamydia trachomatis, and Mycoplasma genitalium.
Results: All samples (n = 332) were negative for HIV antibodies. Out of 327 samples exam-

ined for HBV markers 32 (9.8%) were positive for HBV core antibodies, one of which was also
positive for HBV antigen. C trachomatis could be demonstrated in six out of 122 (4.9%) samples
andM genitalium in one out of 122 samples.
Conclusions: The finding of a C trachomatis prevalence of 4.9% is considerable higher than
expected in men with a presumed age of 35-55 years. The demonstration of a prevalence of
HBV markers of 9.8% indicates that these clients have an increased risk of HBV infection, a
finding that further consolidates the recommendation of HBV vaccination of sex workers. As
shown in this study, STD transmission in commercial sex may also have the client as the source.
(Genitourin Med 1997;73:284-287)

Keywords: sex workers; HIV; STD; seminal fluid; condoms

Department of
Dermato-Venerology,
Bispebjerg Hospital,
Copenhagen, Denmark
A-M Worm
Virological
Department, Statens
Seruminstitut,
Copenhagen, Denmark
E Lauritzen
I P Jensen
C B Christiansen
Neisseria Department,
Statens Seruminstitut,
Copenhagen, Denmark
J S Jensen
Correspondence to:
Dr A-M Worm, Department
of Dermato-Venereology,
Bispebjerg Hospital, DK-
2400 Copenhagen NV,
Denmark.

Accepted for publication
30 January 1997

Introduction
Female sex workers are traditionally defined as

women who sell sex for money or other goods.
This definition, however, implies at least one

other part, the person who provides money in
exchange for the sexual service-that is, the
client. In order to evaluate the relation
between commercial sex and sexually trans-
mitted diseases (STD), prevalences of STD
should therefore be measured not only in
female sex workers but also in clients.
The theoretical risk of HIV transmission

from female sex workers to male clients and
further on to the heterosexual community has,
during the past decade, led to studies focusing
upon STD prevalence and sexual behaviour
among Danish sex workers1 2; however, unse-
lected studies in male clients are difficult to
perform.

In order to gather information about STD
rates in an unselected group of male clients,
condoms with seminal fluid were collected
from "massage parlours" in Copenhagen and
the contents were screened for certain STD
markers.

Material and methods
Female sex workers from 10 massage parlours
in Copenhagen known by the study group

from a previous study agreed to participate.2
Used condoms were tied routinely with a knot
and thrown in a plastic bag under the bed.
Plastic bags containing the used condoms with

ejaculates from clients who had visited the
massage parlours within the previous 24 hours
were collected in June 1991, January 1992,
and January 1994 at the parlours open on
these days. The bags were collected on 2 sub-
sequent days in each period in order to min-
imise the risk of including samples from the
same person twice. All sex workers, ranging
from two to four women at each massage par-
lour, participated.
The seminal fluid samples were diluted with

an equal volume of phosphate buffered saline
(PBS) and centrifuged for 15 minutes at
2000 g. From the first sampling period in
1991-2, comprising 210 specimens, only the
supernatant was kept, whereas both the pellet
and the supernatant were kept frozen at
-20C from the second sampling period in
1994, comprising 122 specimens.

All samples were analysed for HIV and for
markers of hepatitis B virus (HBV) using the
supernatant, whereas only the 122 samples
from which the pellets were stored could be
used for direct detection of pathogens by the
polymerase chain reaction (PCR). Pellets from
the centrifuged seminal fluid were resus-
pended in the remaining supernatant and were
processed for PCR by adding 100 p1 of the
material to 300 p1 of a 20% w/v suspension of
Chelex 100 (Biorad) in TE buffer (10 mM
TRIS pH 8-0; 1 mM EDTA) and incubating
the sample at 95°C for 10 minutes. A volume
of 25 p1 of the prepared specimen was used in
PCR analysis.
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HIV testing was preferred to hepatitis B
core antibody (antiHBc) testing if the amount
of material was insufficient.

HIV ANTIBODIES
The first 210 seminal samples were tested by
an in house HIV-1 enzyme linked immunosor-
bent assay (HIV-1 ELISA), where the working
dilution was 1:50 in PBS, and the next 122
samples were tested by the Abbott recombi-
nant HIV-1/HIV-2 third generation enzyme
immunoassay (Abbott HIV EIA) after dilution
1:2 in PBS. Positive samples were submitted to
HIV-1 western blotting.3

Paired serum and seminal samples collected
from three HIV-1 positive people and from
nine HIV negative people served as controls.
By the in house HIV-1 ELISA the positive

serum and seminal samples had absorbance
values > 2.0 and > 1P0, respectively. The nega-
tive serum and seminal samples had mean
absorbance values of 0-12 (range 0 03-0 17)
and 0-02 (range 0.01-0.07), respectively. The
cut off value for seminal fluid was defined at
0. 15. The Abbott HIV EIA positive serum and
seminal samples had absorbance values > 2.0
whereas the paired negative serum and seminal
samples had mean absorbance values of 004
(range 0.03-0.11) and 0.06 (range 002-
0-14), respectively. The cut offvalue for seminal
fluid by this assay was defined at 0. 15. Seminal
samples with absorbance values above 0-15
were submitted to HIV-1 western blotting.

HEPATITIS B MARKERS
A total of 327 of the 332 samples (98%) were
tested for antiHBc using a competitive enzyme
immunoassay (Corzyme, Abbott Laboratories,
USA). The Corzyme is an enzyme immunoas-
say for the qualitative determination of total
antibody to hepatitis B (antiHBc) in human
serum or plasma. The Corzyme is not vali-
dated for detection of antiHBc in seminal fluid
samples.

In order to use seminal fluid samples as a
predictor of antiHBc in serum we tested semi-
nal fluid and serum samples from four men
positive for antiHBc in serum. Using the cut
off value defined by positive and negative con-
trols supplied by the manufacturer all four
serum samples were positive, but all four semi-
nal samples were negative. By titration of the
serum samples in order to estimate the titre,
two samples had a very high titre of antiHBc,
whereas two turned negative after a dilution of
1:5. The seminal samples corresponding to the
two high titre serum samples showed an
antiHBc optical density (OD) value between
the cut off value and the negative control value,
whereas the antiHBc OD value of the seminal
samples corresponding to the two low titre
serum samples were close to the negative con-
trol OD value. We defined a new antiHBc cut
off for seminal fluid samples as the cut off
value (for serum samples) x 1.95.

All seminal fluid samples classified as posi-
tive for antiHBc according to the new cut off
value were tested for hepatitis B surface anti-
gen (HBsAg) by an enzyme immunoassay
(Auszyme, Abbott Laboratories, USA).

CHLAMYDIA TRACHOMATIS
C trachomatis was detected by amplification of
the cryptic plasmid using primers CP24/
CP27.4 Each reaction tube received an inter-
nal processing control containing the primer
binding sites in order to assure the validity of
negative results. All positive results were con-
firmed by amplification of the C trachomatis
16S rRNA gene using primers lA/lB.5

This PCR method was previously validated
against C trachomatis culture by investigating
100 seminal samples from men with infertility
where it was found to detect 3/3 culture posi-
tive plus one additional PCR positive culture
negative. The latter specimen was positive also
in another laboratory using another PCR tech-
nique (unpublished results).

MYCOPLASMA GENITALIUM
M genitalium was detected by amplification of
a part of the main adhesion protein gene
MgPa.6 Positive results were confirmed by
amplification of the M genitalium 16S rRNA
gene (unpublished results). The method has
not been validated against culture since M gen-
italium is extremely difficult to isolate.

Results
Altogether 332 condoms were collected, 210
condoms in 1991/1992 and 122 condoms in
1994.

HIV ANTIBODIES
All seminal samples from the condoms were
tested for HIV antibodies and all were nega-
tive.

HBV MARKERS
A total of 327 seminal samples were examined
for antiHBc, ofwhich 32 (9.8%) were positive.
Among the 32 antiHBc positive samples, one
was positive and 31 were negative for HBsAg.

CHLAMYDIA TRACHOMATIS
A total of six out of 122 seminal samples
(4-9%) were confirmed PCR positive for C
trachomatis. Only one of the samples contained
a significant amount ofPCR inhibitors necessi-
tating a fivefold dilution before a valid negative
result could be obtained.

MYCOPLASMA GENITALIUM
M genitalium was only detected in one out of
122 seminal samples. This sample was C tra-
chomatis negative.

Discussion
In Denmark, with a population of five million
inhabitants, an estimated number of at least
5000 sexual transactions involving about 1500
female sex workers take place every day, the
majority in massage parlours.7 According to
the female sex workers, male clients are mainly
35-55 years old, most of them are married or
cohabiting, representing a broad spectrum of
the society.7 In representative samples of
Danish men, 13%-14% have had sexual con-
tact with sex workers once or more in their
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life,8 9 and 48% of these men have had a his-
tory of one or more STD,8 figures that are in
line with those from other European coun-

tries.'0
Behavioural information about female sex

workers and clients that are based upon studies
among STD clinic attenders may be biased, as

STD clinic attenders are selected, may have a

higher refusal rate when participating in
behaviour studies, and may not be discovered
as female sex workers or clients if they do not
want to identify themselves as such. When
comparing clients recruited at an STD clinic
with those recruited outside, a history of STD
was much more frequently reported among
the STD clinic sample in a study from
Glasgow and a study from Amsterdam," 1'2 and
clients with relatively high risk behaviour were

strongly represented among the STD clinic
sample in one of these studies.'2
Among STD clinic attenders in Denmark,

17% of the heterosexual men reported to have
had sex with a female sex worker, the propor-
tion increased with reported number of sex

partners.'3 From the same study, which is an

ongoing surveillance study, chlamydial infec-
tion was present in 6-1% of those with a his-
tory of ever being a client of a female sex

worker but, again, this figure gives no informa-
tion about the number of clients who are

infected when the sexual transaction takes
place.

Information about STD prevalence among
Danish sex workers is from recent studies
based upon interview.' 2 In one of these stud-
ies,2 111 out of 253 female sex workers
reported STD examination within the past
year resulting in the finding of C trachomatis in
8%,M genitalium in 4%, and hepatitis B mark-
ers in 1%. The frequency of STD (other than
HIV) among these sex workers was correlated
with the number of non-paying sexual partners
and with the inconsistency in condom use.2 In
contrast, HIV infection is closely related to
drug use.'4 HIV infection has not been found
in non-drug using sex workers in Denmark,' 2
and in only a few cases from other European
countries.'2 15

Studies focusing upon HIV prevalence
among male clients of female sex workers have
recruited participants from STD clinics and by
advertising.'2 1617 A few cases have been posi-
tive but as the clients were not randomly
selected they can only give very limited infor-
mation about the risk of HIV transmission
from the male client to the female sex worker.
The participants in our study, who were all
HIV negative, were selected as to the type of
sex workers they visited, but were otherwise
unselected, as the sample of sex workers rou-

tinely refused clients who would not use a con-

dom.
The risk of HIV transmission by non-drug

related sex workers seems, therefore, to be
very low in many European countries. The
advantage, however, is that it has given rise to a

very high level of condom use. 1215

Consequently, nowadays, female sex workers
rarely transmit HIV or STD.18
Men aged 20-29 years account for 65% of

all laboratory reported male chlamydial cases
in Denmark, those aged 30 years or more
account for 19%, and those aged 40 years or
more account for only 5%.19 Studies of the
prevalence of chlamydial infections in unse-
lected groups of Danish men, have been per-
formed among those aged 17-26 years already
in, or liable for, military service, where 5.7%
and 7.9% respectively had urethral chlamydial
infections.202'
The prevalence of chlamydial infections in

an unselected group of men aged between 35
and 55 years, which is the presumed age of the
clients in this study, is not known, but if this
age group accounts for 10-15% of all chlamy-
dial infections a prevalence of 06-1.2%
should be expected, based upon the reported
prevalence among younger men.20 21 The find-
ing that C trachomatis could be demonstrated
in 4.9% of the seminal samples in this study,
therefore, suggests that these men had a four
to eight times higher rate of infection than the
general population based on the above calcula-
tions. Previous studies were based on urine
sampling and enzyme immunoassays,202'
whereas this study used the more sensitive
PCR technique,522 a fact that may overesti-
mate the difference between the expected and
the observed prevalence. Furthermore, the
fact that the rather informal sampling method
could have caused some sample to sample car-
ryover cannot be totally excluded. However,
since we did not find more than oneM genital-
ium PCR positive specimen this threat to the
validity of the results may be minor.
M genitalium has been found in men with

non-gonococcal, chlamydia negative urethri-
tis, and a causal connection has been sug-
gested.23 24 The prevalence of this micro-
organism in asymptomatic men has, however,
not been elucidated, so it is difficult to relate
the finding of this micro-organism in one of
the samples to other studies.
The presence of antiHBc together with a

negative test for HBsAg is a marker of a past
but now non-transmissible infection. The
finding of an antiHBc prevalence of 9.8% may
be considerably underestimated as antiHBc
could only be detected in the seminal samples
from two controls with higlh antiHBc serum
titres, whereas it was undetectable in two con-
trols with low serum titres. Denmark is a low
endemic area for HBV. In spite of this, the
measured prevalence was at least twice as high
as that found in Danish blood donors, in the
same range as is found among heterosexual
STD clinic attenders born in Denmark, but
lower if the STD clinic attenders were from
intermediate and high endemic areas.25 There-
fore, it seems reasonable to conclude that the
clients from whom the seminal samples in this
study originated had an increased risk of being
HBV infected, and so female sex workers
should consider HBV vaccination.
HBV is the only STD for which a protective

vaccine has been developed, whereas the only
protection against other STDs is the consis-
tent use of condoms.

It is well documented that intact latex con-
doms provide a continuous mechanical barrier
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to both bacterial and viral (including HIV)
micro-organisms that are sexually transmissi-
ble, and that condoms are unlikely to break or
slip during proper use, with a breakage rate of
2% for vaginal or anal intercourse and a com-
plete slippage off the penis rate of less than
1%.26 Higher condom failure rates have, how-
ever, been reported."1 17 Though a large per-
centage of sex workers and clients reported
condom breakage or slippage in one study, the
frequency of occurrence was low and attrib-
uted to the skill with which most sex workers
handle condoms.27
The level of condom use with clients is very

high among sex workers in Denmark as in
other European countries,' 216 but much lower
with casual and especially with regular non-
paying partners, a pattern also found among
clients.'7 Thus, it seems reasonable to con-
clude that the risk of acquiring or transmitting
an STD in Denmark may be lower when
money is involved in a sexual service com-
pared with sexual contacts between casual
and/or regular non-paying partners. However,
when there is condom failure clients are a
major potential source of STD infection in
female sex workers.
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