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Abstract
Background and objectives-At the STD
clinic of the Municipal Health Service in
Amsterdam, the annual number of
infections with penicillinase-producing
Neisseria gonorrhoeae (PPNG) strains
remained relatively stable from 1983 until
1990, while the number of non-PPNG
infections declined dramatically. To
investigate the PPNG and non-PPNG
epidemic, a cross sectional study was
conducted in 1989 and 1990. The purpose
of this study was to assess determinants
ofPPNG infections among heterosexuals
diagnosed with gonorrhoea.
Methods-In addition to routinely col-
lected data in new consultations for
STDs, information on alcohol use, drug
use and sexual behaviour was obtained
from patients diagnosed with gonor-
rhoea. The diagnosis of gonorrhoea
was based on a positive culture and iso-
lates were screened for PPNG. Logistic
regression analysis was used to assess

independent predictors of PPNG infec-
tion.
Results-Additional information was
available of 328 women and 995 hetero-
sexual men diagnosed with gonorrhoea.
PPNG was diagnosed in 861328 (26%)
women and in 3291995 (33%) men.
Logistic regression analysis identified a
CentralSouth American nationality
(odds ratio(OR) = 2.46) and older age
(OR = 1*04 per year) as positively associ-
ated with PPNG infection in female
patients. An inverse relation was found
with use of hard drugs (OR = 0.29).
Among men diagnosed with gonorrhoea,
sexual contacts with window prostitutes
(mainly women from CentraVSouth
America) (OR = 1.98) and a foreign
nationality (OR = 1.78) were positively
associated with PPNG infection, and sex-
ual contact with drug using prostitutes
(OR = 0.47) inversely.
Conclusions-PPNG infections were
especially common among Central and
South American window prostitutes and
their clients, but not among hard-drug
addicted prostitutes and their clients.
Since window prostitutes originating
from Central and South American coun-
tries are transient in Amsterdam, pre-

45 vention activities targeted at these
prostitutes and their clients should be

40 continued to limit the spread of PPNG
and other STDs within these groups.
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Introduction
25 c At the clinic for sexually transmitted diseases

(STDs) of the Municipal Health Service in
X Amsterdam the annual number of infections

20 0 with penicillinase-producing Neisseria gonor-
a rhoeae (PPNG) strains remained more or less

15 X stable from 1983 until 1990, while the num-
S ber of gonococcal infections caused by non-

10 PPNG strains declined dramatically.'
Therefore, in relative terms, the proportion of
all gonorrhoea cases due to PPNG infections

5 increased during this period (see figure). The
same trend has been observed in two other

0 major cities in the Netherlands and in other
developed countries as well.2 5
The introduction of PPNG infections into

rers in the Netherlands was described in 19776.
Since then, these infections have rarely been

Calendar year

Figure Non-PPNG and PPNG infections diagnosed among all STD clinic attend
Amsterdam, the Netherlands, 1981-1990.
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diagnosed among homosexual men attending
the STD clinic in Amsterdam. 78 This finding
is consistent with the results of studies from
other countries,2 F12 implying that PPNG
infections have mainly spread into hetero-
sexual populations.
To investigate the PPNG epidemic and

non-PPNG epidemic in heterosexuals, the
present cross sectional study was conducted
in 1989 and 1990. In order to improve pre-
vention measures, the purpose of the study
was to identify populations at increased risk
for PPNG infection among heterosexual men
and women diagnosed with gonorrhoea.

Methods
Subjects and materials
All individuals attending the STD clinic in
Amsterdam for a new consultation are physi-
cally examined for STDs and interviewed by
specially trained nurses. Routinely cultures
are taken for Neisseria gonorrhoeae. Specimens
are obtained from the urethra in men and from
the urethra, cervix and rectum in women. In
case of receptive anal sexual contact in men, a
rectal specimen is also collected. In case of
orogenital sexual contact in men and women, a
specimen is taken from the oropharynx as
well. The specimens are inoculated directly
onto the growth media at the STD clinic and
transported in candle jars to the laboratory.
All gonococcal isolates are screened for beta-
lactamase production using the chromogenic
cephalosporin, Nitrocefin (Oxoid).

In 1989 and 1990, additional information
was obtained from patients who had a culture
that was positive for gonorrhoea. After
informed consent had been obtained, public
health nurses interviewed the patients using a
standardized questionnaire which included
information on demographic characteristics,
sexual preference, prostitution contacts and
history of past STDs (routinely collected
data), and current alcohol use, drug use, and
sexual behaviour (additional information).
"Current" behaviour was defined as behav-
iour in the three months preceding the con-
sultation. Questions concerning sexual
behaviour included type (regular, casual,
commercial) and number of partners, number
of traceable partners, condom use during sex-
ual intercourse and setting of prostitution
(window locations, street, clubs, escort agen-
cies, etc.). Window locations are locations in
the red light district where prostitutes sit
behind the windows, facing the street, to
attract clients.

If subjects had a diagnosis of gonorrhoea
more than once in 1989-1990, data collected
at the first visit in which gonorrhoea was diag-
nosed, were used for the present study. As
PPNG infections were found to be rare in
homosexual men, the male population studied
was limited to men without homosexual con-
tacts. All female participants were included in
the present study.

Data analysis and statistics
To assess determinants of PPNG infections,

patients infected with PPNG strains were
compared with those infected with non-
PPNG strains. Frequency scores for condom
use ranged on a five point scale from 1 (never)
to 5 (always) and were given for regular part-
ners as well as for casual partners. To calcu-
late the percentage of traceable sexual
partners, the number of sexual partners in the
past three months that could be traced was
divided by the total number of sexual partners
in the preceding three months, and then,
multiplied by 100. If participants reported no
sexual contacts in the past three months
(n = 11), the percentage of traceable sexual
partners was set to 100%.

In univariate analysis, associations between
variables were examined using Pearson's chi-
square, Student's t test, Mann-Whitney U test
and Spearman's correlation coefficient.'3
Crude odds ratio's (ORs) and their 95%
confidence intervals (CIs) were calculated for
statistically significant categorical variables.

Multivariate logistic regression analysis was
used to construct a model predicting PPNG
infections. Selection of variables was based on
the likelihood ratio statistic. Univariately sig-
nificant and potentially relevant, but non-sig-
nificant variables were considered for entry
into the model. Adjusted ORs and their 95%
CIs were calculated for the variables included
in the model.

All analyses were performed separately for
both sexes. A p value of 0.05 or less was con-
sidered significant.

Results
Patient characteristics
Additional information was available of 328
women and 995 heterosexual men diagnosed
with a gonococcal infection at the STD clinic
in 1989 and 1990. PPNG infection was diag-
nosed in 86 of 328 (26%) women and 329 of
995 (33%) men. None of the participants was
positive for both PPNG and non-PPNG
infection at the same time.

Characteristics of the study population are
listed in table 1 a (women) and table lb
(men). Mean age of the female patients was
27 years, of the male patients 31 years.
Nationality of the women was mainly Dutch
or Central/South American, of the men Dutch
or Turkish. Approximately one third of the
women and half of the men reported to have
had a gonococcal infection previously. The
median number of sexual partners in the past
three months was three partners among
women as well as among men. Half of the
women worked as a prostitute and half of the
men had sex with prostitutes, mainly with
those who sit behind the windows to attract
clients. Of the drug using women, 84%
worked as a prostitute in the past three
months but none of these women worked
behind the windows. Both men and women
used condoms less consistent in sexual con-
tacts with regular partners than in sexual con-
tacts with casual partners and prostitutes/
clients.

In addition, among male gonorrhoea
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Determinants ofpenicillinase producing Neisseria gonorrhoeae infections in heterosexuals in Amsterdam

Table 1 (a) Characteristcs of328female STD dinic attenders diagnosed with
gonorrhoea in 1989-1990, Amsterdam, The Netherlands

Tot non-PPNG PPNG
n=328 n=242 n=86

mean (sd) mean (sd) mean (sd) p-value
Age (year) 27 (7) 26 (7) 29 (7) 0-006

median (sd) median (sd) median (sd)
Number of sexual partners in past

three months 3 (193) 3 (180) 3 (230) 0.39
Percentage of traceable sexual

partners* 100 (46) 100 (46) 100 (48) 0-88

number (%)t number (%)t number (%)t
Nationality:* < 0-001

Dutch 172 (52) 136 (56) 36 (42)
Central/South American 90 (27) 50 (21) 40 (47)
Other 66 (20) 56 (23) 10 (12)

History of gonorrhoea 92 (29) 68 (29) 24 (29) 0.97

Prostitute in past three months: 0-02
No prostitute 154 (50) 116 (51) 38 (46)
Behind the windows 50 (16) 29 (13) 21 (26)
Working elsewherel 107 (34) 84 (37) 23 (28)

Use of hard drugs in past three
months 70 (23) 64 (28) 6 (7) < 0-001

Condom use in sexual contacts with regular partner(s) in past three months:Il 0.74**
Never 165 (56) 127 (57) 38 (54)
Sometimes 22 (8) 16 (7) 6 (9)
Always 9 (3) 7 (3) 2 (3)
No such partner 98 (33) 74 (33) 24 (34)

Condom use in sexual contacts with casual partners/clients in past three months:I1 0-17**
Never 32 (11) 23 (10) 9 (13)
Sometimes 98 (34) 70 (32) 28 (40)
Always 64 (22) 50 (23) 14 (20)
No such partner 97 (33) 78 (35) 19 (27)

*For calculation of the percentage of traceable sexual partners, see Methods.
tBecause of missing data some percentages are not based upon the total number of women.
*Central/South American nationality: firom Colombia (n = 43) Dominican Republic (n = 30),
Surinam (n=12) and three other countries (n = 5); other: 18 other nationalities.
§ Club, escort agency, street or other prostitute working locations.
11 For the sake of simplicity of presentation the frequency of condom use is reduced to three
categories (1 = "never"; 2,3,4 = "sometimes"; 5 = "always").
**Tested with Mann-Whitney, on the complete 5-point scale ranging from 1 "never" to 5
"always". Women without such a partner were excluded from the analysis.

patients it appeared that a Turkish nationality
was related to being a client of window prosti-
tutes (Spearman's correlation coefficient r =
0-52; p < 0'001). Of the Turkish men, 79%
reported having had sex with a window prosti-
tute recently, while of the men with other
nationalities 21% reported having had sex
with a window prostitute. Among women,
originating from a country in Central or South
America and working as a prostitute behind
the windows appeared to be highly correlated
(Spearman's correlation coefficient r = 0.65;
p <0O001). Of the Central and South
American women 55% worked as a window
prostitute, while of the women having other
nationalities only 1% worked as a window
prostitute in the three months preceding diag-
nosis of gonorrhoea (data not shown).

Deterymnants ofPPNG infections in women
Univariate analysis identified being older,
having Central or South American nationality
and working as a prostitute behind the win-
dows as positively and significantly associated
with PPNG infection. Use of hard drugs was
inversely associated. The mean age of the
PPNG patients was 29 years versus 26 years
of the non-PPNG patients (table la). The
crude OR ofPPNG for women with a Central
or South American nationality was 3.02
(95%CI:1 74-5.21) and for women with
other foreign nationalities 0.67 (95% CI:

0.31-1.45), as compared with Dutch women.
Prostitution itself was not associated with
PPNG infection (p = 0.59), but the setting of
prostitution was (p < 0.001). In comparison
with women not working as a prostitute, the
crude OR for women working as a window
prostitute was 2.21 (95% CI: 1l14-4-29) and
for those engaged in prostitution settings
other than window prostitution 0.84 (95%
CI: 046-1.51). The crude OR for women
who had used hard drugs in the previous three
months was 0.21 (95% CI: 0.09-0.46) com-
pared with those who had not.

In multivariate analysis age, Central or
South American nationality and use of hard
drugs were identified as independent and sig-
nificant PPNG infection related risk factors
according to the likelihood ratio statistic.
Table 2 shows the final model. With the three
variables in the model, female gonorrhoea
patients having the nationality from a country
in Central or South America were more likely
to acquire PPNG infection than non-PPNG,
as compared with women having other
nationalities (adjusted OR = 2.46). The same
was true for older women compared with
younger women (adjusted OR = 1.04 per
year). Conversely, women with gonorrhoea
who used hard drugs recently were less likely
to acquire PPNG than non-PPNG, as com-
pared with female patients who did not
(adjusted OR = 029). Potential confounders
examined included condom use, the number
of sexual partners and self-reported history of
gonorrhoea. When forced separately into the
model, the last three variables had only a very
minor influence on the presented OR's,
implying confounding by these variables was
not present. We did not find significant inter-
actions between variables included in the
model. To control for time trends, the year of
the diagnosis was added to the model listed in
table 2. It did not appear to be a confounder
and no statistically significant interactions
were present between the year of diagnosis
and the variables independently associated
with PPNG infection.

Determinants ofPPNG infections in men
In univariate analysis, the variables concern-
ing traceable sexual partners, nationality,
prostitution contacts and use of hard drugs,
alcohol and condoms distinguished men with
PPNG infections from those with non-PPNG
infections (table lb). PPNG infection
appeared to be inversely and significantly
associated with the proportion of traceable
partners: The median percentage of traceable
partners was 50% for men infected with
PPNG and 83% for those infected with non-
PPNG. PPNG infections were more common
among men who were not Dutch nationals
than among the Dutch men: the crude OR for
Turkish men was 2'84 (95%CI:2.04-3.96)
and for those with nationalities other than
Dutch or Turkish 1-82 (95%CI:1.32-2.50).
Compared with men who reported not having
had sex with prostitutes in the past three
months, the crude OR for clients of window
prostitutes was 2.46 (95%CI:A65-2.93) and
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Table 1 (b) Characteristics of 995 heterosexual male STD clinic attenders diagnosed
with gonorrhoea in 1989-1990, Amsterdam, The Netherlands

Total non-PPNG PPNG
n=995 n=666 n=329

mean (sd)
Age (year) 31 (9)

median (s
Number of sexual partners in past

three months 3 (8)
Percentage of traceable sexual

partners* 67 (40)

number (°
Nationality:

Dutch 422 (43)
Turkish 253 (26)
Other* 316 (32)

History of gonorrhoea 440 (46)

Client of prostitutes in past three months:
No client 446 (47)
Mainly of window prostitutes 343 (36)
Mainly of prostitutes working

elsewhere§ 169 (18)

Number of prostitution settings
visited in the past three months:

No client 446 (47)
One setting 411 (43)
Two or three settings 101 (11)

Client of drug-using prostitutes in
past three months 79 (8)

Use of hard drugs in past three
months 102 (10)

Use of alcohol in past three months 679 (72)

Condom use in sexual contacts with regular private pa]
Never 355 (38)
Sometimes 43 (5)
Always 22 (2)
No such partner 526 (56)

mean (sd) mean (sd) p-value
31 (10) 31 (9) 0-52

id) median (sd)

3 (9)
83 (39)

%i)t number (%)t

324 (49)
136 (21)
204 (31)

median (sd)

3 (6) 0-69

50 (42) < 0-001

number (%)-t
<0-001

98 (30)
117 (36)
112 (34)

312 (48) 128 (41) 0-052

<0-001
336 (52)
190 (29)

110 (36)
153 (50)

Table 2 Logistic regresssion models of characteristics
distinguishing patients with PPNG infection from those
with non-PPNG infection, Amsterdam, The Netherlands,
1989-1990

95%
Odds confidence
ratio interval

Women
Central or South American

nationality 2-46 1-38-4-38
Use of hard drugs in past three

months 0-29 0-11-0-71
Age (per year) 1-04 1-00-1-08

Heterosexual met
Client ofwindow prostitutes in

past three months 1-98 1-47-2-67
Foreign nationality 1-78 1-31-2-42
Client of drug using prostitutes 0-47 0-26-0-87

124 (19) 45 (15) contributed independently and significantly to
a logistic regression model predicting PPNG

< 0-001 infection. The model is displayed in table 2.
336 (52) 110 (36) Having had sex with window prostitutes
275 (3172) 1726 (86) (adjusted OR = 1-98) and a foreign national-

ity (adjusted OR = 1-78) increased the like-
65 (10) 14 (4) 0-004 lihood of becoming PPNG infected, while

having had sex with drug addicted prostitutes
80 (12) 22 (7) 0-01 (adjusted OR = 0-47) decreased the like-

lihood. As in women, condom use, the
479 (74) 200 (67) 0-03 number of sexual partners, self-reported his-
1tner(s) in past three months:II 0.55** tory of gonorrhoea and the year of diagnosis
2359 (4) 968 (3) did not appear to be confounders. No statisti-
15 (2) 7 (2) cally significant interactions were found.

341 (53) 185 (63)

Condom use in sexual contacts with prostitutes in past three months:II
Never 246 (26) 143 (22) 103 (34)
Sometimes 198 (21) 129 (20) 69 (23)
Always 60 (6) 42 (7) 18 (6)
No such partner 446 (47) 336 (52) 110 (36)

Condom use in sexual contacts with casual private partners in past three months:I
Never 244 (26) 172 (27) 72 (24)
Sometimes 184 (20) 142 (22) 42 (14)
Always 70 (7) 50 (8) 20 (7)
No such partner 448 (47) 283 (44) 165 (17)

*For calculation of the percentage of traceable sexual partners, see Methods.
tBecause of missing data some percentages are not based upon the total number of mei
*62 nationalities.
§ Club, escort agency, street or other prostitute working locations.
1I For the sake of simplicity of presentation the frequency of condom use is- reduced
categories (1 = "never"; 2,3,4 = "sometimes"; 5 = "always").
**Tested with Mann-Whitney, on the complete 5-point scale ranging from 1 "never" te
"always". Men without such a partner were excluded from the analysis.

for clients of prostitutes working else
1 11 (95%CI:0-74-1-66). In compariso
men who did not visit any prostitut
crude OR for men who visited one pr
tion setting was 2-20 (95%CI:1-65-2-9
for men who visited two or more prosti
settings 1-06 (95%CI:0-65-1.74). Men
condoms less consistently during sexual
course with prostitutes had a higher j

PPNG infection: Of the PPNG patieni
had had sex with a prostitute in the pas
months, 54% reported that they had
used condoms in these sexual contacts
46% of the non-PPNG patients.
patients having sexual intercourse witi
addicted prostitutes, using hard drugs
selves and using alcohol were at decreaso
for PPNG infection. The crude OR wa
(95%CI:0-28-0.90), 0-53 (95%CI:0-32
and 0-72 (95%CI:053-0-97), respectiv

In multivariate analysis, three va

0.04**

Discussion
The present study shows that PPNG infec-
tions were common among the Central and

0.25** South American women diagnosed with gon-
orrhoea at the STD clinic. Since window
prostitutes have mainly the nationality from a
Central or South American country, this
result corresponds completely with the finding

n- that having had sex with window prostitutes
distinguished heterosexual men with PPNG

to three infections from those with non-PPNG infec-
5 tions. Conversely, PPNG infections were not

common among drug using women who often
work as a prostitute elsewhere and among the
clients of the drug using prostitutes. Other

-where risk factors for PPNG infections appeared to
in with be a foreign nationality for men and older age
te, the for women.
ostitu- Several studies have described outbreaks of
3) and PPNG infections spread by core groups such
itution as prostitutes, ethnic minority groups, drug
iusing users and their heterosexual partners.7-91415
1 inter- One study in which risk factors were deter-
risk of mined for the continuing epidemic in Miami
ts who did not find any association between PPNG
t three infections and race, age, sexual preference,
never drug use or prostitution-activities among STD
versus clinic attenders diagnosed with gonorrhoea.'6
Male It is suggested that travel to PPNG endemic

h drug areas and prostitution activities may play an
them- important role in the spread of PPNG infec-
ed risk tions within communities previously free of
ls 0-50 PPNG infections, but, once the disease
-0-85) becomes endemic, those risk factors become
ely. epidemiologically unimportant.10 16 The results
riables of our study do not support this hypothesis.
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While PPNG infections had been present in
Amsterdam for more than a decade, we found
one setting of prostitution to be associated
with this STD, namely window locations.
A national study found that of the Turkish

men diagnosed with PPNG infections in
1989, 85% reported that they had become
infected through sexual contacts with prosti-
tutes.'7 As Turkish men enrolled into our
study predominantly visit window prostitutes,
this finding also suggests that subjects engaging
in window prostitution are at high risk for
infection with PPNG. Probably PPNG infec-
tions continue to be introduced by women
originating from Central or South America
who work as window prostitutes in
Amsterdam and who appear to be highly
mobile, as has been shown recently.'8 Another
explanation is that the men having sex with
window prostitutes are responsible for the
spread ofPPNG infections into this setting of
prostitution. However, since no information
was obtained on the presumed locality of
acquisition of infection, it is not known which
of the two explanations is the most likely.
Characterisation of the isolates by the plasmid
content, serotype and auxotype of the isolates
may have helped to elucidate the spread of
PPNG in more detail.
Drug addicted prostitutes and their clients

were found to be at increased risk for PPNG
infections among our STD clinic visitors in
the early 1980s, just after the introduction of
PPNG in Amsterdam.7 In response to the
identification of prostitution as risk factor for
PPNG infection, it was decided to use anti-
biotics that were active against PPNG as rou-
tine therapy for all suspected cases of
gonorrhoea in prostitutes and their clients.7
From then on, treatment was based on physi-
cal examination and microscopy and regimens
were given before laboratory testing deter-
mined whether the infection was caused by
PPNG or non-PPNG strains. In contrast to
the previous finding, in 1989 and 1990 PPNG
infections turned out to be inversely associ-
ated with drug use in patients with gonor-
rhoea. It is likely that the change of treatment
of gonorrhoea diagnosed in prostitutes and
their clients, because of the emergence of
PPNG infections in this group in the early
eighties, has contributed to a decrease of
PPNG infections in the prostitutes and their
clients thereafter. The inverse association
between drug use and PPNG infection may
be the result of an increasing STD control
and counselling in drug addicted prostitutes
due to the start of specific outreach programs
for these prostitutes in the past decade.

Although it is suggested that patients with a
history of gonorrhoea may contribute to the
introduction of antibiotic-resistant gono-
cocci,'5 '9 we were unable to demonstrate an
association between prior episodes of gonor-
rhoea and acquisition of PPNG.
A number of studies have determined the

impact of prophylactic use or self-medication
of antibiotics on the epidemic of gonorrhoea
caused by PPNG strains. Albeit prophylactic
use reduces the risk of acquiring gonorrhoea

and self-medication reduces the probability of
diagnosing, the data of these studies indicate
that when gonorrhoea was acquired and diag-
nosed, subjects who had taken prophylactic
antibiotics or who had self-medicated were
more likely to be diagnosed with PPNG than
with non-PPNG infection, as compared with
those who had not.'6 1921 An explanation may
be that the antibiotics they used as prophy-
laxis or self-medicated therapy did not pre-
vent or cure an infection caused by PPNG
strains. Our interview did not include ques-
tions on self-administration of antibiotics.
Nonetheless, it is known that prostitutes origi-
nating from Latin America often take antibi-
otics as STD prevention.22 The antibiotics,
which can only be purchased with a prescrip-
tion in The Netherlands, are bought at the
black market or sent from their native coun-
try. Since a Central/South American national-
ity was related to PPNG infections in women,
it could be argued that self-administered
antibiotics may play a role in the PPNG epi-
demic in Amsterdam.

Previous studies have shown that in the
Netherlands some migrant groups, including
prostitutes from Latin America, play an
important role in the spread of STDs.'7'82324
In response to these observations, specific
prevention activities had already been started
in the prostitution areas in Amsterdam before
we knew the results of the present study which
confirmed the results of the previous studies.
This means that since 1990 window prosti-
tutes have been informed about the risks for
STDs including HIV and the importance of
safe sex in their own language.22
The STD clinic data of 1991 and 1992

demonstrate that PPNG infections have also
started to decline among the heterosexual
population. The number of PPNG infections
diagnosed in this group fell from approxi-
mately 200 infections per year between 1983
and 1990 to 112 infections in 1991 and 71
infections in 1992. Especially among foreign
prostitutes and clients the number of PPNG
infections declined, while the number of visits
at the STD clinic did not decrease among
these subjects (unpublished data). This fall
may be the result of the above mentioned risk
reduction activities. The fact that in 1991 the
Municipal Health Service recommended
medical practitioners to use cefalosporins or
quinolines that are active against PPNG as
routine therapy for all gonorrhoea cases may
also have contributed to the decrease of
PPNG cases.25

In conclusion, this study demonstrates that
PPNG infections have mainly spread within
Central and South American window prosti-
tutes and their clients and not within drug
addicted prostitutes and their clients. Since
window prostitutes originating from countries
in Central and South America are transient in
Amsterdam, prevention activities targeted at
these prostitutes and their clients should be
continued to limit the spread of PPNG and
other STDs within these groups. In addition,
the future occurrence of gonorrhoea caused
by PPNG and non-PPNG strains should be
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closely monitored, to observe whether there
are new potential core groups in order to con-
trol the spread of these infections.

The authors thank the staff of the STD clinic of the Municipal
Health Service of Amsterdam for the valuable assistance and
cooperation in conducting this study.
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