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Kissing may be an important and neglected risk
factor for oropharyngeal gonorrhoea: a cross-
sectional study in men who have sex with men
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ABSTRACT

Objectives A mathematical model suggested that a
significant proportion of oropharyngeal gonorrhoea cases
are acquired via oropharynx-to-oropharynx transmission
(ie, tongue-kissing), but to date, no empirical study

has investigated this. This study aimed to examine

the association between kissing and oropharyngeal
gonorrhoea among gay and bisexual men who have sex
with men (MSM).

Methods MSM attending a public sexual health

centre in Melbourne, Australia, between March 2016
and February 2017 were invited to participate in a brief
survey that collected data on their number of male
partners in the last 3 months, in three distinct categories:
kissing-only (ie, no sex including no oral and/or anal
sex), sex-only (ie, any sex without kissing), and kissing-
with-sex (ie, kissing with any sex). Univariable and
multivariable logistic regression analyses were performed
to examine associations between oropharyngeal
gonorrhoea positivity by nucleic acid amplification tests
and the three distinct partner categories.

Results A total of 3677 men completed the survey

and were tested for oropharyngeal gonorrhoea. Their
median age was 30 (IQR 25-37) and 6.2% (n=229) had
oropharyngeal gonorrhoea. Men had a mean number

of 4.3 kissing-only, 1.4 sex-only, and 5.0 kissing-with-
sex partners in the last 3 months. Kissing-only and
kissing-with-sex were associated with oropharyngeal
gonorrhoea, but sex-only was not. The adjusted odds for
having oropharyngeal gonorrhoea were 1.46-fold (95%
Cl 1.04 to 2.06) for men with =4 kissing-only partners
and 1.81-fold (95% ClI 1.17 to 2.79) for men with =4
kissing-with-sex partners.

Conclusions These data suggest that kissing may

be associated with transmission of oropharyngeal
gonorrhoea in MSM, irrespective of whether sex also
oceurs.
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INTRODUCTION

The rise in gonorrhoea cases among gay and
bisexual men who have sex with men (MSM) is
of substantial public health concern worldwide.
Antibiotic-resistant Neisseria gonorrhoeae isolates
have increasingly been documented in many coun-
tries,' and a recent genomic analysis demonstrated
that antibiotic-resistant strains of N. gonorrhoeae

transmit between sexual partners,® raising the
concern that gonorrhoea will become increasingly
difficult to treat.® To combat this trend, better
evidence-based public health strategies are needed
to prevent the spread of gonorrhoea. Public health
messaging typically focuses on the promotion of
condom use because most gonorrhoea is consid-
ered to be transmitted via penile-anal sex among
MSM.* However, a mathematical model published
in 2017 has suggested that the transmission from
the urethra to the oropharynx or the anorectum
represents only a relatively small proportion of
these incident infections.’

A number of pieces of evidence suggest that
transmission from the oropharynx may be more
common than previously thought. N. gonorrhoeae
can be cultured from saliva,”™® suggesting that the
exchange of saliva between individuals may poten-
tially transmit gonorrhoea. This idea is supported by
the observation that receptive oro-anal contact (ie,
rimming) and saliva use for lubrication during anal
sex’ are risk factors for anorectal gonorrhoea.* '
Tongue-kissing is the most common sexual practice
among MSM'" and involves the exchange of saliva
between MSM. Several case reports in the 1970s
suggested kissing as a mode of transmission for
oropharyngeal gonorrhoea and led to the proposal
that gonorrhoea could be transmitted this way.” 1>7*
It has been proposed that gonorrhoea can be trans-
mitted through kissing,"™"” but kissing has always
been neglected as a risk factor for gonorrhoea trans-
mission. To date, only two Australian epidemiolog-
ical studies have examined the association between
kissing and oropharyngeal gonorrhoea,' " and
in both studies kissing was only associated with
oropharyngeal gonorrhoea in unadjusted univar-
iate analyses. However, both studies only examined
kissing during sex, and neither study examined
whether kissing occurred without sex. Accordingly,
this study aimed to examine whether tongue-kissing
(henceforth referred to as kissing) either alone or
associated with sex is a risk factor for oropharyn-
geal gonorrhoea among MSM.

METHOD

Study population and setting

This was a cross-sectional study conducted at the
Melbourne Sexual Health Centre (MSHC). The
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MSHC is the major public sexual health service in Victoria,
Australia, which provides a free walk-in service to all individuals
who attend. On arrival, all new patients and returning patients
are asked to complete a questionnaire using a computer-assisted
self-interview (CASI), which collects information on demo-
graphics and sexual practices.

Between March 2016 and February 2017, a brief survey,
namely the ‘Kissing’ survey, was added after the routine clin-
ical care questionnaire via CASI. All MSM who were asked to
complete CASI were also invited to participate in the ‘Kissing’
survey. The ‘Kissing’ survey took less than 2 min to complete.

The “Kissing’ survey was designed to collect data on the partic-
ipants’ number of male partners in three distinct categories in
relation to kissing in the last 3 months: (1) kissing-only part-
ners (the number of men with whom the participant had only
tongue-kissed without any other sexual contacts); (2) sex-only
partners (the number of men with whom the participant had
any sexual contact, but without tongue-kissing); and (3) kiss-
ing-with-sex partners (the number of men with whom the partic-
ipant had tongue-kissed and had other sexual contact). For the
purpose of this survey, sex was defined as oral or anal sex. Partic-
ipants who agreed to participate in this survey were asked to
provide consent by clicking ‘yes’ via CASI. A ‘decline’ option
was also provided for men who did not want to participate.
Ethics approval was obtained from the Alfred Hospital Ethics
Committee, Melbourne, Australia (project number 69/16).

Measurement

For the present study, MSM were defined as men who have
had any sexual contact with another man in the last 12 months.
Transgender individuals were not eligible to participate in this
survey. Demographic characteristics (eg, age and country of
birth), known gonorrhoea contact, HIV status, and laboratory
diagnosis of gonorrhoea were collected as part of routine clinical
care. Oropharyngeal and anal swabs were taken with the swabs
provided by the manufacturer. First pass urine samples were also
collected. All specimens were tested by nucleic acid amplifica-
tion test (NAAT) for N. gonorrhoeae using Aptima Combo 2®
Assay (Hologic Panther system; Hologic, San Diego, CA, USA).

Statistical analysis

Participants were included in the final analysis if they were male,
aged =16 years, had completed the ‘Kissing’ survey (ie, reported
either having kissed or had sex with another man in the last 3
months), and had been tested for oropharyngeal gonorrhoea
on the day when they completed the survey. Participants could
participate in the study more than once during the study period.
Given that the ‘Kissing’ survey collected data on the number of
partners in the last 3 months, if the participant provided more
than one response within 3 months, only the first response was
included in the analysis.

Summary statistics of the study variables were calculated and
reported. The mean and median of the three distinct categories
of partners, stratified by age, were calculated. Negative binomial
regression models were used to evaluate the differences between
the mean number of partners among age groups. The Jonck-
heere-Terpstra test was used to evaluate the median number of
partners among age groups. For the purpose of the present study,
the number of partners was categorised into three groups: low
(0-1 partner); medium (2-3 partners); and high (=4 partners).
We defined the medium group as 2-3 partners because in our
study the median number of partners for kissing-only was 2, and
kissing-with-sex was 3. Univariable and multivariable logistic

MSM attended the Melbourne
Sexual Health Centre and were
invited to complete CASI and the
‘Kissing’ survey between March
2016 and February 2017

N=11,442
| _____Excluded ____ ’E Declined to participate in the ‘Kissing” survey |
! N=6,799 '
A
Provided consent to participate and
completed the ‘Kissing’ survey
N=4,643
/ Age under 16: N=1 N
i Did not test for oropharyngeal H
' gonorrhoea: N=858
. 5 Equivocal or indeterminate results
| Excluded > for oropharyngeal gonorrhoea: N=12
E Repeated responses within
| 3 months: N=9
i Reported no kissing and no sex
\  in the last 3 months: N=86 !
A

Included in the final analysis
N=3,677

Figure 1  Flow chart illustrating the selection process for the final
analysis. CASI, computer-assisted self-interview; MSM, men who have
sex with men.

regression analyses were performed to examine associations
between oropharyngeal gonorrhoea and the three distinct cate-
gories of partners, with generalised estimating equations used to
address repeated-measures within individuals. Participants’ char-
acteristics with p<0.10 in the univariable analyses were consid-
ered as potential confounding factors and were included in the
multivariable logistic regression. Crude and adjusted odds ratios
(OR) and the 95% confidence intervals (95% CI) were calcu-
lated. All statistical analyses were conducted using Stata (version
14, College Station, Texas, USA).

RESULTS

In total, 11 442 MSM were invited to complete the CASI during
the study period and were automatically invited to participate in
the ‘Kissing’ survey: 4643 men (40.6%) completed the survey,
6799 men (59.4%) declined to participate, and 966 responses
did not meet the eligibility criteria and were excluded (figure 1).
Thus, a total of 3677 survey responses from 3091 individual
MSM were included in the final analysis. There was no signifi-
cant difference in age between participants and non-participants
(p=0.083).

Among the 3677 included responses, the median age was 30
(IQR 25-37), 57.1% (n=2098) were Australian-born, and 2.5%
(n=92) had previously been diagnosed with HIV. The posi-
tivity for oropharyngeal gonorrhoea was 6.2% (95% CI 5.5%
to 7.1%; 229/3677), anorectal gonorrhoea was 5.9% (95% CI
5.2% to 6.8%; 201/3389), and urethral gonorrhoea was 2.7%
(95% CI 2.2% to 3.3%; 98/3641). Almost all men (95.2%, 95%
CI 94.5% to 95.9%; n=3501) had kissing-with-sex partners,
and most men (70.4%, 95% CI 68.9% to 71.8%; n=2587) had
kissing-only partners, but less than half (38.3%, 95% CI 36.7%
to 39.9%; n=1407) had sex-only partners in the last 3 months.
There were 981 men (26.7%, 95% CI 25.3% to 28.1%) who
had all three categories of partners. A very small proportion of
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Table 1 Mean and median number of partners for kissing-only, sex-
only and kissing-with-sex partners among 3677 men who have sex
with men, stratified by age

Mean (SD) Median (IQR)
number of number of

Age (years) partners Poend” partners Poonat
Kissing-only partner

16-24 5.07 (7.85) <0.001  3(1-6) <0.001

25-34 4.68 (9.28) 2 (0-5)

35-44 3.97 (9.49) 2 (0-5)

=45 2.41 (5.00) 0(0-3)

All 4.33 (8.59) = 2 (0-5) =
Sex-only partner

16-24 0.79 (2.04) <0.001  0(0-1) <0.001

25-34 1.26 (3.17) 0(0-1)

35-44 1.69 (4.13) 0(0-2)

>45 2.65 (8.07) 1(0-3)

All 1.42 (4.22) - 0(0-1) -
Kissing-with-sex partner

16-24 4.25 (5.76) 0.025 3(2-5) 0.812

25-34 5.27 (9.97) 3(2-5)

35-44 5.64 (10.43) 3(2-6)

=45 4.74 (6.28) 3(1-5)

All 5.04 (8.87) - 3 (2-5) -

*P for trend was calculated from negative binomial regression model.
1P for trend was calculated from Jonckheere-Terpstra test.
IQR, interquartile range; SD, standard deviation.

men in the last 3 months reported having only kissing-only part-
ners (1.4%, 95% CI 1.1% to 1.9%; n=52) or sex-only partners
(2.6%, 95% CI 2.1% to 3.1%j; n=95).

Of the 52 (1.4%) men who only had kissing-only partners, the
positivity for gonorrhoea at the oropharynx was 3.8% (95% CI
0.5% to 13.2%; 2/52), at the anorectum it was 2.3% (95% CI
0.1% to 12.0%; 1/44), and at the urethra it was 0% (95% CI 0%
to 6.8%; 0/52). Of the 95 (2.6%) men who only had sex-only
partners, the positivity for gonorrhoea at the oropharynx was
3.2% (95% CI 0.7% to 9.0%; 3/935), at the anorectum it was
4.0% (95% CI 0.8% to 11.2%; 3/75), and at the urethra it
was 4.3% (95% CI 1.2% to 10.6%; 4/93). The positivity of
oropharyngeal gonorrhoea among the 95 men who only had
sex-only partners was significantly lower compared with the
total study population (3% vs 6%; p=0.020).

Among all men, the mean (SD) number of kissing-only part-
ners was 4.3 (8.6), which was similar to the mean number of
kissing-with-sex partners (5.0 (8.9)). However, the mean
number of sex-only partners was low (1.4 (4.2)). The mean and
median number of kissing-only partners decreased significantly
with increasing age (p,,,,<0.001) (table 1). In contrast, the mean
and median number of sex-only partners increased significantly
with increasing age (p,,,<0.001). The mean number of kiss-
ing-with-sex partners varied across different age groups but the
median number did not change with age. The mean and median
of all three categories of partners did not differ by HIV status.
Supplementary figure S1 shows that the number of kissing-only
partners was correlated with sex-only partners (p=0.048;
p=0.003) and kissing-with-sex partners (p=0.392; p<0.001).
A similar correlation between the number of sex-only partners
and kissing-with-sex partners (p=0.066; p<0.001) was also
observed.

Having a greater number of kissing-only partners or a
greater number of kissing-with-sex partners were significantly

associated with oropharyngeal gonorrhoea in both univariable
and multivariable analyses (table 2). After adjusting for potential
confounding factors, the odds of having oropharyngeal gonor-
rhoea was 1.46-fold (95% CI 1.04 to 2.06) for men with =4
kissing-only partners and 1.81-fold (95% CI 1.17 to 2.79) for
men with =4 kissing-with-sex partners, compared with men
who had 0-1 partners in these respective categories. In contrast,
the number of sex-only partners was not a significant risk factor
for oropharyngeal gonorrhoea in either univariable or multivar-
iable analyses.

The univariable analysis showed younger men had greater
odds of having oropharyngeal gonorrhoea than older men,
but this association disappeared in the multivariable analysis
after adjusting for other confounding factors. In addition, the
univariable analysis showed the odds of having oropharyn-
geal gonorrhoea were 2.32-fold (95% CI 1.25 to 4.32) higher
among HIV-positive men compared with HIV-negative men,
but this association did not persist in the multivariable analysis
after adjusting for potential confounding factors. Oropharyn-
geal gonorrhoea was not associated with the country of birth or
sexual orientation.

DISCUSSION

This cross-sectional study provides the first empiric evidence
that gonorrhoea may be transmitted from one man’s oropharynx
to another man’s oropharynx through tongue-kissing. Previ-
ously, it has generally been assumed that oropharyngeal gonor-
rhoea can only be acquired from an infected penis or anus, not
from another man’s oropharynx'®; hence, the importance of the
oropharynx has been neglected in gonorrhoea transmission. Our
results suggest kissing with or without sex may be a risk factor
for oropharyngeal gonorrhoea. Our data align with the new
proposed model that the oropharynx may play an important role
in gonorrhoea transmission among MSM." '® Previous studies
have shown that oropharyngeal gonorrhoea is more common
in younger men,**** and we found that younger men kiss more
sexual partners than older men. One implication of this finding
is that potential interventions such as antiseptic mouthwash, if
shown to be effective against oropharyngeal gonorrhoea, could
provide a non-condom and non-antibiotic-based intervention
for gonorrhoea control. This is particularly relevant in the
context of recent reports of highly-resistant N. gonorrhoeae,”
and known challenges associated with the antimicrobial treat-
ment of oropharyngeal gonorrhoea.”* %

This study has some limitations that we wish to address.
Firstly, selection bias might have occurred, given this study was
conducted at a single urban sexual health centre in Melbourne,
which may not represent the entire MSM population in Australia
and in other settings. Secondly, about 60% of MSM attending
our centre declined to participate in the ‘Kissing’ survey via
CASL. It is possible that sexual practices differed between those
men who participated in the study and those who declined.
However, the oropharyngeal gonorrhoea positivity in this study
(6.29%0) is similar to our clinic population (7.0% among all MSM
attending MSHC during the study period; p=0.104), suggesting
that our participants comprised a representative sample from the
clinic population. Thirdly, we did not measure the number of
penile-oral sex or anal sex partners but only included these indi-
rectly as part of the partners reporting ‘any sex’. The definition
of any sex was the same in all of the three key comparison groups
we used in our survey. The strong relationships between kiss-
ing-only and kissing-with-sex partners, and between kissing-only
and sex-only partners, suggest that the evaluated odds of having
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Table 2 Risk factors associated with oropharyngeal gonorrhoea positivity among 3677 men who have sex with men

Oropharyngeal
gonorrhoea positive

Risk factors Number of individuals  n (%) Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Number of kissing-only partners in the last 3 months <0.001* 0.029*
0-1 1634 73 (4.5%) 1 (Ref) - 1 (Ref) -

2-3 747 44 (5.9%) 1.34(0.91 to 1.97) - 1.30 (0.87 to 1.95) -
>4 1296 112 (8.6%) 2.02 (1.49 t0 2.74) - 1.46 (1.04 to 2.06) -

Number of sex-only partners in the last 3 months 0.068* 0.541*
0-1 2776 159 (5.7%) 1 (Ref) - 1 (Ref) -

2-3 506 38 (7.5%) 1.33(0.92 to 1.92) - 1.39 (0.95 to 2.02) -
>4 395 32 (8.1%) 1.44(0.97 to 2.14) - 1.14(0.75t0 1.73) -

Number of kissing-with-sex partners in the last 3 months <0.001* 0.008*
0-1 849 32 (3.8%) 1 (Ref) - 1 (Ref) -

2-3 1243 63 (5.1%) 1.36 (0.88 t0 2.10) - 1.14(0.72 t0 1.79) -
>4 1585 134 (8.5%) 2.36 (1.59 t0 3.50) - 1.81(1.17 10 2.79) -

Age (years) 0.041* 0.076*
16-24 805 56 (7.0%) 1.63 (1.99 to 2.70) - 1.55(0.91 to 2.61) -
25-34 1706 113 (6.6%) 1.55 (0.97 to 2.46) - 1.47 (0.91 t0 2.39) -
35-44 667 38 (5.7%) 1.32 (0.77 t0 2.26) - 1.25(0.72 t0 2.16) -
>45 499 22 (4.4%) 1 (Ref) = 1 =

HIV status
Negative 3585 217 (6.1%) 1 (Ref) - 1 (Ref) -
Positive 92 12 (13.0%) 2.32(1.25t04.32) 0.008 1.86 (0.96 to 3.58) 0.064

Known gonorrhoea contact
No 3536 196 (5.5%) 1 (Ref) - 1 (Ref) -

Yes 141 33 (23.4%) 5.20 (3.43 t0 7.89) <0.001 4.67 (3.05 t0 7.16) <0.001

Country of birth
Australia 2098 131 (6.2%) 1 (Ref) - - -
Overseas 1409 89 (6.3%) 1.01(0.77 t0 1.33) 0.932 - -
Unknown 170 9 (5.3%) 0.84 (0.42 to 1.67) 0.612 - -

Sexual orientationt
Bisexual 342 17 (5.0%) 1 (Ref) - - -

Gay 3335 212 (6.4%) 1.29(0.78 t0 2.14) 0.325 - -

*P for trend for categorical variables.

tSexual orientation was categorised as gay (only had sex with men) or bisexual (had sex with both men and women). This categorisation was not based on self-identity.

OR, odds ratio.

oropharyngeal gonorrhoea among men with a higher number of
kissing partners could have been caused by other sexual behav-
iours that are associated with oropharyngeal gonorrhoea, namely
fellatio. Fourthly, gonorrhoea was screened by NAAT. NAAT has
a higher sensitivity but lower specificity than culture; therefore,
we were not able to identify whether the organism was viable or
not. Finally, we did not collect other data on the characteristics
of kissing behaviours such as the duration, the number of female
partners kissed by bisexual men, or the number of acts of oral
sex, all of which could influence the risk of transmission.

This study has several strengths that make it stand apart from
the previous two epidemiological studies that examined associa-
tions between kissing and oropharyngeal gonorrhoea.'® ¥ First,
this is the first gonorrhoea study to ask about kissing-only part-
ners. The two previous studies only asked about the number of
kissing partners amongsexual partners and did not ask about ‘kiss-
ing-only’ partners. We found that MSM have similar numbers of
kissing-only and kissing-with-sex partners. Hence, the previous
two studies did not include half of the exposure to kissing, which
is likely to be why they did not find an independent association
between kissing and oropharyngeal gonorrhoea. Second, this is
the largest study on kissing and oropharyngeal gonorrhoea to
date. We included more than 3000 participants, compared with

previous studies conducted by Cornelisse et al (N=531),'8 and
Templeton et al (N=1427)."" Thirdly, we asked the participants
to report the number of partners within a 3 month period. This
timeframe is consistent with the study conducted by Cornelisse
et al,'® but Templeton’s study used a 6 month period.” We
believe it is more accurate to collect the number of partners in
a 3 month period because previous studies show that the dura-
tion of untreated oropharyngeal gonorrhoea is unlikely to be
more than 3 months.® **2° %" A systematic review published in
2016 estimated the duration of oropharyngeal gonorrhoea to
be about 3-4 months.”” Moreover, Priest et al have shown that
oropharyngeal gonorrhoea is only associated with partners in
the last 3 months and not partners between 4 and 12 months
ago.”?

If kissing were the leading risk factor for oropharyngeal
gonorrhoea, it might be expected that men who have sex-only
partners would have a lower prevalence of oropharyngeal gonor-
rhoea because only a small proportion of incident oropharyn-
geal gonorrhoea cases are acquired from the urethra or anus.’
In our study, the oropharyngeal gonorrhoea positivity among
the 95 men who reported having sex-only partners and no
male kissing partners was significantly lower compared with the
total study population (3% vs 6%j; p=0.020). Furthermore, it
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is reasonably hypothesised that men who only had kissing-only
partners would only have gonorrhoea in the oropharynx but not
at the anorectum and urethra. Of the 52 men who only had kiss-
ing-only partners, two men had oropharyngeal gonorrhoea, one
man had anorectal gonorrhoea and none of them had urethral
gonorrhoea. We performed a chart review on the man who had
anorectal gonorrhoea and he had reported that he had anal
sex in the last 12 months but not in the last 3 months; this is
consistent with previous studies showing that the duration of
anorectal gonococcal infection could last for 12 months.***” We
would advocate caution in drawing too many conclusions from
these findings because they come from very small subsets (1.4—
2.6%) of individuals in the study. However, it is suggested that
not all oropharyngeal gonorrhoea is due to kissing and that some
of it may be due to oro-anal or oro-penile sexual contacts.” 2
Future longitudinal studies would be required to infer causation
between kissing and oropharyngeal gonorrhoea.

Consistent with previous research,?*>* oropharyngeal gonor-
rhoea positivity displays a strong age pattern, with younger men
being at significantly greater risk. Previous studies have hypothe-
sised that this age pattern in oropharyngeal gonorrhoea positivity
could be due to the age pattern in kissing,'® but no previous study
has confirmed this correlation. In our study, this age pattern was
present in the univariable analysis (p,__ ,=0.041) but not in the
multivariable analysis (p,_ ,=0.076) after adjusting for potential
confounding factors including kissing. We found that younger
men have more kissing-only partners than older men, which is
consistent with a previous study in the USA showing younger
men are more likely to kiss their partners than older men."'
More research is required to further understand why younger
men are at an increased risk of oropharyngeal gonorrhoea.

It is clearly challenging to promote a public health message
advocating MSM do not kiss to improve gonorrhoea preven-
tion and control. Not only is kissing common (in a US survey
75% of MSM had kissed in the last 12 months), but it is the
single most common sexual practice among MSM.'! A previous
Australian qualitative study showed that most MSM consider
kissing to be very important for intimacy,”” and only a small
proportion (11%) would consider not kissing if this reduced
their risk of oropharyngeal gonorrhoea.’® However, there are
other sexual practices that men would be willing to forgo (eg,
oro-anal sex) which may lessen the risk of transmission from
the oropharynx to the anus. In the absence of an effective
gonorrhoea vaccine, an intervention targeting the oropharynx
is required to reduce the burden of gonorrhoea. A small
randomised controlled trial and an in vitro experiment have
shown that a one-off use of antiseptic mouthwash could inhibit

» Gay and bisexual men who have sex with men (MSM) had a
similar number for kissing-only and kissing-with-sex partners
in the last 3 months.

» Kissing with and without sex may be a significant risk factor
for oropharyngeal gonorrhoea in MSM, whereas sex alone is
not a risk factor for oropharyngeal gonorrhoea.

» The adjusted odds for having oropharyngeal gonorrhoea for
MSM with >4 kissing-only and >4 kissing-with-sex partners
were 1.46-fold and 1.81-fold, respectively.

» Our data provide the first empiric evidence that gonorrhoea
may be transmitted from one man’s oropharynx to another
man's oropharynx through tongue-kissing.

the growth of N. gonorrhoeae among MSM diagnosed with
oropharyngeal gonorrhoea by culture.’" It is possible that the
use of mouthwash could potentially reduce the bacterial load
of N. gonorrhoeae in the oropharynx and saliva immediately,
and thus reduce incident cases at a population level. A larger
multicentre randomised controlled trial is now underway in
Australia to examine whether daily use of mouthwash could
prevent oropharyngeal gonorrhoea and the findings from this
trial will be available in 2019.>

This study adds to previous case reports and case series
and suggests that kissing may be a significant risk factor for
oropharyngeal gonorrhoea in MSM. Research into gonorrhoea
transmission between oropharynges is currently being neglected.
Our data provide additional evidence to support the newly
proposed and as yet hypothetical model for gonorrhoea trans-
mission that, if true, would open up preventive options such as
antibacterial mouthwash that do not rely on condoms.

Handling editor Khalil G Ghanem
Twitter Follow Eric Chow @EricPFChow
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