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ABSTRACT

Introduction Spontaneous clearance of asymptomatic
Neisseria gonorrhoeae (NG) does occur, but data are
scarce. We aimed to assess spontaneous clearance
among patients with asymptomatic anal, pharyngeal,
vaginal and urethral NG infections who participated in
the New AntiBiotic treatment Options for uncomplicated
GOnorrhoea (NABOGO) trial. In addition, we assessed
the determinants associated with spontaneous clearance.
Methods The NABOGO trial (Trial registration number:
NCT03294395) was a randomised controlled, double-
blind, single-centre trial assessing non-inferiority of
ertapenem, gentamicin and fosfomycin to ceftriaxone
for treatment of uncomplicated gonorrhoea. For
asymptomatic NABOGO participants, we collected
pre-enrolment and enrolment visit samples before

trial medication was given. Spontaneous clearance

was defined as a positive pre-enrolment nucleic acid
amplification test (NAAT) result, followed by a negative
NAAT at enrolment. We compared the median time
between pre-enrolment and enrolment visits for patients
who cleared spontaneously and for those who did not.
Determinants of spontaneous clearance were assessed
using logistic regression.

Results Thirty-two of 221 (14.5%) anal NG infections
cleared spontaneously, 17 of 91 (18.7%) pharyngeal, 3
of 13 (23.1%) vaginal and 9 of 28 (32.1%) urethral NG
infections. The median time between the pre-enrolment
and enrolment visit was longer for patients who cleared
their pharyngeal infection spontaneously compared with
those who did not (median 8 days (IQR=7-11) vs 6 days
(IQR=4-8), p=0.012); no determinants of clearance

at other sites were identified. Overall, patients with
more days between the pre-enrolment and enrolment
visit were more likely to clear spontaneously (adjusted
OR=1.06 per additional day, 95% CI 1.01 to 1.12).

No association between location of NG infection and
spontaneous clearance was found.

Conclusions A significant proportion of asymptomatic
patients cleared their NG infections spontaneously. Given
these results, treatment of all NG infections after a one-
time NAAT may be excessive, and more research on the
natural history of NG is needed to improve antibiotic
stewardship.

INTRODUCTION

Neisseria gonorrhoeae (NG) is one of the most
common bacterial STIs worldwide. When left
untreated, NG may lead to severe consequences
such as pelvic inflammatory disease, infertility and
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Spontaneous clearance of asymptomatic
Neisseria gonorrhoeae (NG) can occur.

WHAT THIS STUDY ADDS

= We found that a significant proportion of
asymptomatic patients cleared their anogenital
or pharyngeal NG infections spontaneously.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Treatment of all NG infections after a one-time
nucleic acid amplification test may be excessive.

= More research on the natural history of NG is
needed to improve antibiotic stewardship.

an increased risk of ectopic pregnancy. Therefore,
current policies favour screening for gonorrhoea on
a large scale to quickly diagnose and treat patients.
However, antimicrobial resistance (AMR) to ceftri-
axone, the first-choice treatment for NG, is on the
rise worldwide.' If treatment with ceftriaxone
becomes ineffective, other options are currently
limited and gonorrhoea may become an untreatable
disease. Research is being conducted regarding the
effectiveness of new and existing antibiotics, such as
the New AntiBiotic treatment Options for uncom-
plicated GOnorrhoea (NABOGO) trial. In this
study, intramuscular ertapenem 1000 mg was found
to be non-inferior to ceftriaxone.”*

Spontaneous clearance of asymptomatic anal,
pharyngeal and urogenital NG infections has
been described.”™ A recent study found sponta-
neous clearance at any anatomical site of infection
in 20.5% of patients over a median of 10 days.®
Spontaneous clearance of pharyngeal NG infections
has been reported in 11.0%-27.3% of infections
over a median of 10-11days,”” * whereas 33.3%
of urogenital and 0.0%-20.0% of anorectal NG
infections cleared spontaneously over a median of
8-9 and 7-11 days, respectively.’ 7 Previous studies
found that older patients were more likely to clear
pharyngeal NG spontaneously,’ whereas indi-
viduals with symptoms (dysuria) and Chlamydia
trachomatis (CT) coinfection were less likely to
clear any NG infection.®

Given the rise of AMR to ceftriaxone, antibi-
otic stewardship will become increasingly impor-
tant. More insight into spontaneous clearance of
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NG could guide clinical management and the development of
screening guidelines regarding the start of antibiotic treatment
in asymptomatic patients. Using data of patients participating
in the NABOGO trial, we assessed spontaneous clearance of
anogenital and pharyngeal NG. In addition, we assessed the time
between two testing points before treatment administration in
which spontaneous clearance could occur and the determinants
associated with spontaneous clearance.

METHODS

Study design and participants

For this study we used observational data of NABOGO trial
participants collected before randomisation. The NABOGO
trial was a randomised controlled, double-blind, single-centre,
non-inferiority trial that assessed non-inferiority of ertapenem,
gentamicin and fosfomycin to ceftriaxone for treatment of
uncomplicated gonorrhoea. Full study procedures have been
published previously.* In brief, enrolment took place between 18
September 2017 and 5 June 2020 at the Public Health Service
of Amsterdam, the Netherlands. Individuals seeking care at the
Centre of Sexual Health in Amsterdam were eligible if they were
at least 18 years old and had an anorectal or urogenital NG
infection confirmed with a positive nucleic acid amplification
test (NAAT) (Aptima Combo 2, Hologic, Massachusetts, USA).
Symptomatic patients suspected of anogenital gonorrhoea could
be included based on a positive Gram-stained smear, after which
study treatment was administered; diagnosis was confirmed with
a NAAT-positive result. Asymptomatic patients were screened
for NG with NAAT at a pre-enrolment visit (T_, visit) and were
invited to participate if the NAAT was positive, after which a
secondary NAAT was collected at the enrolment visit (T, visit).
An asymptomatic infection was defined as absence of mucopu-
rulent discharge for urogenital and anal NG and absence of sore
throat for pharyngeal NG. Patients could participate only once
in the NABOGO trial. The study was registered at ClinicalTrials.
gov (NCT03294395). All patients provided written informed
consent.

Procedures

Randomisation and administration of trial medication took
place after the second sample was collected at the enrolment
visit. The anatomical location of the collected samples at the T
visit was based on the sexual preference of the patient. From
men who have sex with men (MSM), anal and pharyngeal swabs
were collected, as well as urine; from women, anal, vaginal and
pharyngeal swabs were collected; and from men who exclusively
have sex with women (MSW), urine was collected. For the T
visit, the anatomical location of the collected samples was based
on routine procedures. The routine procedures for MSM and for
MSW were the same as during the T visit, whereas for women
the routine practice for the anatomical location of the collected
samples was dependent on anamnesis and presence of symp-
toms. We collected sociodemographic and clinical characteristics
during the enrolment visit. Sexual behavioural characteristics
were collected during patients’ initial consultations.

Statistical analysis

In this analysis, we included patients who (1) had a T_ visit, (2)
had a positive NAAT result at the T_, visit at any site, (3) had a
second NAAT result at the T visit at the same anatomical loca-
tion(s) of the positive NAAT result(s) of the T_, visit, and (4) did
not receive any antibiotics before NAAT samples were collected
at T,. We compared sociodemographic, clinical and sexual

behavioural characteristics of patients who were included and
excluded from the analysis using Pearson’s %> or Fisher’s exact
test for categorical variables and t-test and Wilcoxon rank-sum
test for continuous variables.

Spontaneous clearance was defined as having NAAT-positive
anal, urethral, vaginal or pharyngeal result at the pre-enrolment
visit, followed by NAAT-negative result at that same location at
the enrolment visit. We calculated the proportion of patients
with spontaneous clearance, per anatomical location, by dividing
the sum of patients who spontaneously cleared an NG infec-
tion by the sum of all patients with an NG infection at the pre-
enrolment visit.

We computed the median time between the pre-enrolment and
enrolment visit, together with its IQR, for patients who cleared
their NG infections spontaneously and those who did not clear,
and compared the median times using Wilcoxon rank-sum test.

To analyse the determinants associated with any sponta-
neous clearance, we performed univariable and multivariable
logistic regression with generalised estimating equation (GEE)
to account for clustered data. We included all determinants from
univariable analysis with a p value <0.20 in the multivariable
analysis. Determinants that were a priori determined to have
a plausible association with spontaneous clearance (ie, days
between the pre-enrolment and enrolment visit, location of NG
infection, age, HIV status and pre-exposure prophylaxis (PrEP)
use) were forced into the multivariable model. We assessed the
presence of multicollinearity between variables in the multivar-
iable model using variance inflation factor (VIF). Multicolline-
arity was assumed present when variables had a VIF higher than
10. We performed backward selection to achieve the multivari-
able model with the best fit; variables that did not significantly
improve the model (p>0.05) based on the likelihood ratio test
were removed from the multivariable model. We assessed the
determinants of spontaneous clearance of anal and pharyngeal
infections separately using logistic regression models (without
GEE) in a similar manner.

Statistical analyses were performed in Stata V.15.1. Violin
plots were generated using the ggplot2 package in R (V.3.6.3;
Vienna, Austria).

RESULTS
Between 18 September 2017 and 5 June 2020, 8099 patients with
NG were seen at the STI clinic, of whom 2160 were invited to
participate in the NABOGO trial (online supplemental figure 1).
Of these, 253 were ineligible for participation in the NABOGO
trial (see footnote to online supplemental figure 1 for exclusion
criteria) and 1561 declined participation. In total, 346 patients
were included in NABOGO and tested on T, visit.* For this anal-
ysis, we excluded 105 patients: 103 did have a symptomatic NG
infection and 2 had a negative NAAT at the T_| visit. Thus, 241
patients were included in the analysis, all of whom were asymp-
tomatic. The included patients had a median age of 32 years
(IQR 26-41) and were more often female than the excluded
patients (7.1% vs 0.0%, p<0.001) (table 1). Compared with the
excluded patients, the included patients were more likely to be
a college/university graduate (p=0.040), had a higher median
number of sexual partners in the 6 months before the enrolment
visit (median 10 (IQR 5-20) vs 6 (IQR 3-15), p=0.018) and
were less likely to have a coinfection with chlamydia (p<0.001).
Included HIV-negative patients were more likely to use PrEP
(p=0.0095).

The 241 included patients had a total of 354 NG infections
at T_: 222 (62.7%) were anal NG infections, 91 (25.7%)
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Table 1 Baseline sociodemographic and behavioural characteristics
of patients included and excluded from analysis of the NABOGO trial,
Amsterdam, the Netherlands, from 18 September 2017 to 5 June 2020

Excluded from the
Included in the analysis analysis

(n=241)* (n=105)*
n* %* n* %* P valuet
Demographics
Age (years) 0.582
Median (IQR) 32 (26-41) 35 (27-42)
<30 99 41.10 37 35.20
30-39 3 30.30 34 32.40
=40 69 28.60 34 32.40
Gender identity 0.003
Male 223 92.50 105 100
Female 17 7.10 0 0.00
Transgender 1 0.40 0 0.00
Ethnicity 0.514
Dutch 158 65.60 65 61.90
Non-Dutch 83 34.40 40 38.10
Highest education level 0.040
None/primary/secondary 48 20.10 31 29.50
College/university 172 72.00 61 58.10
Other 19 8.00 13 12.40
Health
Antibiotic use$ 0.934
No m 85.50 85 85.90
Yes 29 14.50 14 14.10
Coinfection with chlamydia <0.001
No 232 96.30 83 79.10
Yes 9 3.70 22 21.00
Sexual behaviour
Sexual risk group <0.001
MSM 221 91.70 91 87.50
MSW 2 0.80 13 12.50
Women 17 7.10 0 0.00
TGP 1 0.40 0 0.00

Number of sexual partners§
Median (IQR) 10 (5-20) 6 (3-15) 0.018

HIV characteristics

HIV status 0.128
Negative 194 81.50 78 74.30
Positive 44 18.50 27 25.70

CART usef| 0.55
No 1 230 2 8.00
Yes 42 97.70 23 92.00

Most recent CD4 cell count (cells/uL)q 0.517
<350 0 0.00 1 5.00
350-499 4 12.10 3 15.00
=500 29 87.90 16 80.00

PrEP use** 0.005
No 123 63.40 63 80.80
Yes n 36.60 15 19.20

Data on the number of sexual partners were from the initial consultation, which is the T_, visit, for all asymptomatic patients. All other
data on sociodemographic, behavioural and HIV characteristics were from the T  visit.

Data were missing (n=included/n=excluded) for education level (n=2/n=0), antibiotic use (n=41/n=6), sexual risk group (n=0/n=1),
number of sexual partners (n=1/n=4), HIV status (n=3/n=0), cART use (n=1/n=2) and CD4 cell count (n=11/n=7).

Not all participants were tested at all anatomical sites; testing depended on own gender and gender of sexual partners. Number of
NAATSs not tested for anal (n=11), pharyngeal (n=13), vaginal (n=224) and urethral (n=18) samples.

*Unless otherwise stated.

1P values were calculated using y test or Fisher's exact test (for categorical data) and Student's t-test or Wilcoxon rank-sum test (for
continuous data).

#In the preceding 3 months before the initial consultation.

§ln the preceding 6 months before the initial consultation.

flAmong participants living with HIV.

**Among HIV-negative participants. All patients who used PrEP were MSM.

CART, combination antiretroviral therapy; MSM, men who have sex with men; MSW, men who have exclusively sex with women;
NAAT, nucleic acid amplification test; NABOGO, New AntiBiotic treatment Options for uncomplicated GOnorrhoea; PrEP, pre-exposure
prophylaxis; TGP, transgender people.

pharyngeal, 13 (3.7%) vaginal and 28 (7.9%) urethral (online
supplemental figure 1). Of the patients, 92 (38.2%) had an NG
infection at two anatomical locations, of whom 80 (86.9%) had

Anal
(n=221) 7

Pharyngeal
(n=91) 7
T T

Vaginal
(n213) b

Urethral
(n=28)

T T T T T T T 15 T T T 12 T T T T T T T
100 80 60 40 20 0 20 40 60 80 100
% of patients

|— Not spontaneously cleared I Spontaneously cleared |

Figure 1 Percentage of patients with spontaneous clearance of

NG infections, NABOGO trial, Amsterdam, the Netherlands, from 18
September 2017 to 5 June 2020. Spontaneous clearance could not be
assessed in one anal NG infection due to an invalid NAAT result at

T, and was therefore excluded from this analysis. NAAT, nucleic acid
amplification test; NABOGO, New AntiBiotic treatment Options for
uncomplicated GOnorrhoea; NG, Neisseria gonorrhoeae.

an anal and pharyngeal NG infection, 2 (2.2%) had an anal
and vaginal NG infection, and 10 (10.9%) had an anal and
urethral NG infection. Ten patients (4.1%) had an NG infection
at three anatomical locations; all 10 had NG infections at the
anus, urethra and pharynx. Spontaneous clearance could not be
assessed for one patient with an anal NG infection at the pre-
enrolment visit as the NAAT result was invalid at the enrolment
visit. Spontaneous clearance was observed in 32 of 221 patients
(14.5%) with anal NG, 17 of 91 (18.7%) patients with pharyn-
geal NG, 3 of 13 (23.1%) patients with vaginal NG, and 9 of 28
(32.1%) patients with urethral NG (figure 1). Of 241 patients,
32 (13.3%) spontaneously cleared all anatomical locations.

The median time between T_, and T, was longer for patients
who cleared their pharyngeal infection spontaneously compared
with those who did not (median 8 days (IQR 7-11) vs 6 days (IQR
4-8), p=0.012) (figure 2B). The median time between T_, and
T, was also longer for patients who cleared their anal, vaginal
and urethral infection spontaneously, although not significantly
(figure 2A,C,D).

In the multivariable analysis, the odds of clearing an NG infec-
tion spontaneously were higher for patients with a larger interval
between T_ and T, (adjusted OR (aOR) 1.07 per additional day
(95%CI 1.02 to 1.12), p=0.011) (table 2). The anatomical loca-
tion of NG infection was not associated with spontaneous clear-
ance, neither were HIV status, PrEP use and age.

The odds of clearing anal NG spontaneously were lower for
patients who had 10 or more sexual partners (aOR 0.23 (95%
CI 0.09 to 0.58), p=0.002) in the 6 months before T_, (online
supplemental table 1). For patients with pharyngeal NG, the
odds of clearing spontaneously were higher for patients with a
larger interval between T_  and T (aOR 1.17 per additional day
(95%CI 1.03 to 1.34), p=0.014) (online supplemental table 2).

DISCUSSION

In this study, we found that 14.5% of patients with an anal NG
infection, 18.7% of patients with a pharyngeal NG, 23.1% of
patients with a vaginal NG and 32.1% of patients with a urethral
NG infection spontaneously cleared their asymptomatic infec-
tion. Patients with a longer interval between T_, and T, were
more likely to clear spontaneously, whereas patients with more
sexual partners were less likely to clear spontaneously.
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Figure 2 Time (in days) between T_, and T, for patients who cleared and did not clear their NG infection spontaneously, NABOGO trial, Amsterdam,
the Netherlands, from 18 September 2017 to 5 June 2020: (A) anal NG, (B) pharyngeal NG, (C) vaginal NG and (D) urethral NG. Spontaneous clearance
could not be assessed in one anal NG infection due to an invalid NAAT result at T, NAAT, nucleic acid amplification test; NABOGO, New AntiBiotic
treatment Options for uncomplicated GOnorrhoea; NG, Neisseria gonorrhoeae.

Previous studies found higher proportions of spontaneous
clearance of pharyngeal NG (ie, 27%-27.3%).° 7 However, the
number of patients with pharyngeal NG in these studies was
lower than in our study, which could limit the interpretation of
their results.’ 7 Similar to a previous study,’ we found that patients
who cleared their pharyngeal NG infection spontaneously had a
longer median time between the two testing visits than those
who did not clear spontaneously. Nevertheless, a previous study
with a similar study design, but with a lower sample size, did
not find an association between spontaneous clearance and the
time between the two testing visits for any anatomical location.’
Ideally longer follow-up studies are needed. The immune system
might decrease the bacterial load over time and thereby clear
NG infections spontaneously over time.'' 12 As previous studies
found that symptomatic NG infections have a higher bacterial
load than asymptomatic infections," '* it may be possible that
asymptomatic NG infections might clear more easily. One study
found that a lower bacterial load for CT infections was associated
with spontaneous clearance, but did not find this association for
NG infections.” Future studies should determine whether there
is an association between bacterial load and spontaneous clear-
ance of NG and whether this is different for symptomatic and
asymptomatic infections.

While current policies steer towards frequent testing for NG
and immediate treatment after a one-time positive NAAT, we
showed that NG infections can also clear spontaneously without
treatment. Moreover, due to the high sensitivity of NAAT, it may
also give false-positive results due to sample contamination and
postinfectious phases,"® which could lead to overtreatment of

some patients. This is especially relevant now that AMR emerges
worldwide,'™ presumably as a result of excessive use of antibi-
otics. High use of antibiotics is seen in PrEP cohorts with intensive
screening and treatment of MSM for NG and CT infections'® 7
one study found that the consumption of macrolides in PrEP
cohorts was 52 times higher than in the general population.'®
Moreover, frequent screening and treatment of MSM may result
in higher minimum inhibitory concentrations for ceftriaxone
compared with women."” Less frequent STI screening in MSM
may allow for spontaneous clearance, limit the use of antibiotics
and thus curb AMR emergence.

Given that conventional NAAT results take a couple of days
and NG infections can clear spontaneously in a relatively short
time, an approach to decrease the use of antibiotics is to intro-
duce a confirmational point-of-care (POC) NAAT test during the
follow-up consultation where treatment is provided to asympto-
matic patients.”’ POC testing provides quick test results, often
on the same day, without the interference of a clinical laboratory.
In case of a negative test result during the follow-up consulta-
tion, meaning the NG infection cleared spontaneously or the
previous NAAT result was a false-positive, the use of antibiotic
treatment would be unnecessary. Two other solutions to false-
positive results could be (1) to assess the viability of bacteria
in positive NAAT results by new diagnostic tests and molecular
targets (ie, molecular viability testing)** or (2) to lower the
cycle threshold cut-off values for NAAT. Lowering the cycle
threshold cut-off values for NAAT could decrease false-positive
test results, as contamination or non-viable bacteria will less
likely result in a positive test result. Yet a lower cycle threshold
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Table 2 Determinants of spontaneous clearance of NG in patients with an NG infection at the pre-enrolment visit: results of the univariable and
multivariable logistic regression analyses, NABOGO trial, Amsterdam, the Netherlands, from 18 September 2017 to 5 June 2020

Univariable logistic regression

Multivariable logistic regression

OR 95%Cl P value aOR 95%Cl P value
Time (in days) between T, and T, 1.07 1.02 to 1.12 0.004 1.06 1.01to 1.12 0.011
Demographics
Age, per 10-year increase 0.91 0.69t01.19 0.477
Age (years)
<30 REF 0.253 REF
30-39 0.60 0.30to0 1.20 0.68 0.33t0 1.40 0.297
=40 0.64 0.32t0 1.29 1.04 0.46 t0 2.35 0.933
Gender identity
Male REF 0.055
Female or transgender 2.55 0.98 to 6.65
Ethnicity
Dutch REF 0.814
Non-Dutch 1.07 0.59 to 1.96
Highest education level
None/primary/secondary REF 0.628
College/university 1.46 0.66 to 3.21
Other 1.19 0.32 to 4.45
Health
HIV status
HIV-negative+no PrEP user REF 0.132 REF
HIV-negative+PrEP user 0.47 0.22t00.98 0.53 0.24t01.16 0.101
HIV-positive 0.81 0.37t01.78 0.80 0.31 to 2.02 0.630
Antibiotic use®
No REF 0.723
Yes 1.17 0.50 to 2.72
Location of NG infection
Pharyngeal REF 0.151 REF
Anal 0.69 0.37 t0 1.26 0.63 0.32t01.25 0.189
Vaginal 1.24 0.31 t0 4.90 0.28 0.03 to 2.50 0.255
Urethral 1.76 0.69 to 4.51 1.66 0.59 to 4.67 0.339
Sexual behaviour
Sexual risk group
MSM REF 0.097
MSW, women, TGP 2.21 0.87 t0 5.66
Number of sexual partnerst# 0.60 0.43100.84 0.003
Number of sexual partners, in tertiles
<5 REF 0.002 REF
6-15 0.29 0.14 t0 0.58 0.28 0.13 to 0.59 0.001
=16 0.48 0.24 10 0.94 0.55 0.25t01.20 0.135

Time between T, and T, age, gender identity, HIV status, location of NG infection, sexual risk group and number of sexual contacts in the preceding 6 months before T , were

included in the initial multivariable model before backwards selection.
*In the preceding 3 months before T .

tIn the preceding 6 months before T .

1OR per (log+1) increase in number of sexual partners.

aOR, adjusted OR; MSM, men who have sex with men; MSW, men who have sex with women; NABOGO, New AntiBiotic treatment Options for uncomplicated Gonorrhoea; NG,
Neisseria gonorrhoeae; PrEP, pre-exposure prophylaxis; REF, reference; TGP, transgender people.

cut-off value will unavoidably affect test sensitivity. Further
research on the reliability and cost-effectiveness of POC NAAT
and molecular viability testing is needed. In addition, the accu-
racy for correct test results when lowering the cycle threshold
cut-off values for NAAT needs to be evaluated.

The strengths of this study were the prospective design of the
NABOGO trial and the inclusion of four possible anatomical
locations for an NG infection. Another strength was the use of

sequential NAATs to determine whether spontaneous clearance
occurred, as NAAT has higher sensitivity than diagnostic testing
by culture.®* This study is not without limitations. First, we could
not provide the exact time until spontaneous clearance of NG
infections, but instead we based spontaneous clearance on NG
results at two set time points (ie, pre-enrolment and enrolment
visits). These time points likely do not reflect the exact day of
infection and spontaneous clearance. Second, we only analysed
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spontaneous clearance in asymptomatic patients, as symptomatic
patients were provided with treatment immediately, and hence
we could not assess the difference in spontaneous clearance of
NG between symptomatic and asymptomatic patients. Third, the
proportions of spontaneous clearance of urethral NG could be
biased by selection bias. Urethral NG infections are often symp-
tomatic,”?” and therefore most urethral NG infections in the
NABOGO study were treated at the initial visit. Hence, only
a small (selected) subset of urethral NG cases had both a pre-
enrolment and an enrolment sample and could be included in
the present analysis on spontaneous clearance. Fourth, in line
with gonorrhoea epidemiology in Amsterdam, the numbers
of MSW, women and transgenders were small. Therefore, our
results may not be generalisable to all individuals with NG infec-
tions. Fifth, the proportion of spontaneous clearance of NG
could be an underestimation, as theoretically patients could have
cleared their NG infection spontaneously and got reinfected by
resumed sexual contact with an untreated NG-positive sexual
partner. However, as the time between the pre-enrolment and
the enrolment visit was relatively short, with a median of 7 days
(IQR 5-10), it is unlikely that patients cleared their NG infec-
tions spontaneously and got reinfected within the time frame
of our study. Last, even though 18.5% of the included patients
were living with HIV, we did not include any patients living with
HIV who had a CD4 count of <350 cells/uL. A low CD4 count
decreases immunity, which could affect the process of sponta-
neous clearance.”®

In conclusion, in line with previous studies, we found that a
considerable proportion of anal, urethral, vaginal and pharyn-
geal NG infections cleared spontaneously. The possibility for
NG infections to clear spontaneously could indicate that some
asymptomatic infections do not require treatment. Considering
the emergence of AMR for NG, the use of antibiotics needs to be
reduced. More research on the natural history of NG is needed
in order to improve antibiotic stewardship for gonorrhoea.
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