CASE REPORT

Emerging international strain of
multidrug-resistant Neisseria gonorrhoeae

Infection in a man with urethral discharge
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onorrhea is the second most common notifiable Case

sexually transmitted infection (STI) in Canada. A 36-year-old heterosexual man presented to a walk-
The incidence of gonorrhea in Canada has been in clinic in Calgary, Alta, in early May 2018 with puru-
increasing steadily in the past decade, rising from 33.5 lent urethral discharge and dysuria. He reported that,

in the preceding 6 months, he had had vaginal sex
in December 2017 with a woman visiting from China
and he had had vaginal and oral sex with a woman

cases per 100000 population in 2010 to 55.4 cases per
100000 population in 2015." Gonorrhea is a frequent

cause of urethritis in men and cervicitis in women. from Taiwan in February 2018. Condoms were used
Common complications include epididymitis, pelvic for vaginal sex but not for oral sex. He could not
inflammatory disease, and infertility. recall any identifying information for his contacts;

partner notification was therefore impossible. Past
medical history was unremarkable, and he had no
previous history of STIs.

Nucleic acid amplification testing (NAAT) for
or cefixime, but strains resistant to both these antibiotics Neisseria gonorrhoeae and Chlamydia trachomatis

Treatment options are increasingly limited owing to
the evolution of antimicrobial resistance (AMR). The
mainstay of treatment worldwide includes ceftriaxone

threaten their usefulness.? was performed from a urethral swab collected during

Editor’s key points

» Gonorrhea is the second most common notifiable sexually transmitted infection in Canada, and incidence has been on the rise.
Owing to the evolution of antimicrobial resistance (AMR), treatment options are increasingly limited.

» Combination therapy with an extended-spectrum cephalosporin (a single 800-mg dose of oral cefixime or a single 250-mg dose
of intramuscular ceftriaxone) plus a single 1-g dose of oral azithromycin is recommended for the treatment of uncomplicated
anogenital gonococcal infection, but strains resistant to these antibiotics have been reported in many countries.

» Nucleic acid amplification testing has become the preferred method for detecting Neisseria gonorrhoeae, but culture is still
required for antibiotic susceptibility testing.

» This case highlights the importance of AMR surveillance and the need for culture in cases of treatment failure or for patients
with sexual contact from countries with a high prevalence of AMR. Cases of presumed treatment failure should be reported to the
local public health authority for assistance with management and partner notification.

Points de repére du rédacteur

» La gonorrhée est la deuxiéme infection transmise sexuellement a déclaration obligatoire la plus courante au Canada, et son
incidence est a la hausse. En raison de l'évolution de la résistance aux antimicrobiens (RAM), les options thérapeutiques sont de
plus en plus limitées.

» Une thérapie combinée, composée de céphalosporine a large spectre (une dose unique de 800 mg par voie orale de céfixime
ou une dose unique de 250 mg de ceftriaxone par voie intramusculaire) et d’une seule dose de 1 g par voie orale d’azithromycine,
est recommandée pour traiter une infection anogénitale a gonocoques sans complication, mais des souches résistantes a ces
antibiotiques ont été signalées dans de nombreux pays.

» Le test d'amplification des acides nucléiques est devenu la méthode privilégiée pour la détection des Neisseria gonorrhoeae,
mais il faut aussi effectuer une culture pour analyser la sensibilité aux antibiotiques.

» Ce cas met en évidence l'importance de la surveillance de la RAM et la nécessité de procéder a une culture dans les cas ou le
traitement échoue ou pour les patients ayant eu des partenaires sexuels de pays ol la prévalence de la RAM est éleveée. Les cas
d’échec présumé du traitement devraient étre signalés aux autorités locales de la santé publique pour obtenir de l'aide dans la
prise en charge et prévenir les partenaires.
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the visit to the medical clinic. Results were positive
for N gonorrhoeae and negative for C trachomatis.
He received the preferred treatment according to
Canadian STI treatment guidelines, consisting of a
single 250-mg dose of intramuscular (IM) ceftriax-
one plus a single 1-g dose of oral azithromycin.® His
symptoms initially resolved but returned 4 weeks
after treatment, and results of repeat NAAT were
again positive for N gonorrhoeae.

He was referred to the STI clinic in Calgary for further
management, where he presented with purulent ure-
thral discharge. Findings on examination of the external
genitalia were otherwise normal. He denied any sexual
contacts since February 2018. The patient was re-treated
with 250 mg of IM ceftriaxone plus a single 1-g dose of
oral azithromycin, pending further test results.

Subsequent culture from the urethral swab was
positive for N gonorrhoeae; culture from the pharynge-
al swab was negative for N gonorrhoeae. Syphilis and
HIV serologic test results were negative. The isolate
was found by gradient diffusion testing to be resistant
to ceftriaxone and cefixime at the Alberta Provincial
Laboratory for Public Health. Antibiotic susceptibil-
ity testing was confirmed at the National Microbiology
Laboratory by agar dilution and showed resistance to
multiple antibiotics: ceftriaxone, resistant (minimum
inhibitory concentration [MIC] of 0.5 pg/mL); cefixime,
resistant (MIC of 2 pg/mL); penicillin, resistant (MIC of
2 pg/mL); ciprofloxacin, resistant (MIC of 32 pug/mL);
azithromycin, susceptible (MIC of 0.25 pg/mL); tetracy-
cline, resistant (MIC of 2 pg/mL). The interpretations of
susceptibility met the criteria of the Clinical Laboratory
Standards Institute and the European Committee on
Antimicrobial Susceptibility Testing. For cefixime and
ceftriaxone, the World Health Organization criteria for
decreased susceptibility were also met (=0.25 pg/mL
and >0.125 pg/mL, respectively).*¢

Because the patient was persistently symptomatic,
he was treated with 240 mg of IM gentamicin and a
single 2-g oral dose of azithromycin, as per national
STI treatment guidelines.” A test of cure 4 weeks after
treatment showed negative urethral culture and neg-
ative urine NAAT results. At this time, the patient’s
symptoms had completely resolved.

Discussion

Nucleic acid amplification testing has become the pre-
ferred method for detecting N gonorrhoeae, thus resulting
in a decline in the number of cultures available for anti-
microbial susceptibility testing.® In contrast to culture,
NAAT is highly sensitive and does not require a viable
bacterium, which allows testing in remote areas where
time-to-culture from collection is lengthy. Owing to the
ability to detect very small amounts of bacteria, nonin-
vasive specimens such as first-void urine can be used
for NAAT. Despite the advantages of NAAT, culture is

still required for antibiotic susceptibility testing. Current
Canadian guidelines recommend culture in cases of sus-
pected treatment failure or AMR (eg, sexual contact with
an individual from a country with high prevalence of
AMR or use of an alternative treatment regimen).?

Neisseria gonorrhoeae with reduced susceptibility to
extended-spectrum cephalosporins (ESCs) and clinical
treatment failures with oral ESCs have necessitated revi-
sions to treatment guidelines globally.® A first-line regi-
men is expected to cure a minimum of 95% of cases,
therefore if resistance has developed to a level of 3% to
5%, treatment recommendations are often changed.!
Since 2011, the Canadian STI guidelines have recom-
mended dual therapy with ESCs and azithromycin
regardless of whether there is simultaneous C tracho-
matis infection.® The rationale is to enhance treatment
effectiveness with 2 antimicrobials that have unrelated
mechanisms of action, thereby delaying the develop-
ment of drug resistance. Currently, 800 mg of oral cefix-
ime or 250 mg of IM ceftriaxone in combination with
a single 1-g dose of oral azithromycin is the preferred
treatment for uncomplicated anogenital gonorrhea
infections according to the Canadian STI guidelines.?

Gonorrhea AMR is a worldwide public health con-
cern. Globalization and international travel contribute
to the spread of AMR, but it is difficult to ascertain the
true global burden, as AMR surveillance does not exist
in many settings worldwide.? Decreased susceptibility
or resistance to ceftriaxone is reported in many coun-
tries and particularly in the Western Pacific Region and in
Southeast Asia.>!' Additional challenges to controlling the
emergence of AMR are the lack of appropriate diagnostic
tests and antimicrobial stewardship programs in resource-
limited settings. The Alberta case is the second ceftriaxone-
resistant N gonorrhoeae isolate in Canada. Sequence
typing and whole-genome sequencing of this isolate at
the National Microbiology Laboratory revealed that this
isolate is closely related to previous strains from Japan
(2015), Australia (2017), and Quebec (2017), support-
ing the theory of ongoing transmission of a ceftriaxone-
resistant N gonorrhoeae strain worldwide.!? Our patient
failed empiric therapy with 250 mg of IM ceftriaxone plus
a single 1-g dose of oral azithromycin, which highlights
the concern that dual therapy cannot reliably overcome
ceftriaxone-resistant strains. According to a modeling
study, treatment failures with 250 mg of ceftriaxone can
occur if the MIC is above 0.125 to 0.25 mg/L,"® and it is
well known that 1 g of azithromycin as a single effective
agent is inadequate for the treatment of gonorrhea.'

With the emergence of ceftriaxone-resistant N gonor-
rhoeae strains, alternative treatment regimens are urgently
needed. A randomized, open-label trial in 2014 compared
240 mg of IM gentamicin plus 2 g of oral azithromycin with
320 mg of oral gemifloxacin plus 2 g of oral azithromy-
cin for treatment of uncomplicated gonorrhea and found
that 100% of patients treated with gentamicin and 99.5%
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treated with gemifloxacin were cured.!* Gastrointestinal
side effects most likely related to high-dose azithromycin
were common in both groups. The Canadian STI guide-
lines recommend 240 mg of IM gentamicin plus a sin-
gle 2-g dose of oral azithromycin for ceftriaxone-resistant
cases or for patients with anaphylactic reactions to penicil-
lin or allergy to cephalosporins.” Gemifloxacin is currently
not available in Canada. Monotherapy with 2 g of oral
azithromycin is no longer recommended as an alternative
owing to increasing rates of resistance; the proportion of
azithromycin-resistant isolates in Canada increased from
1.3% in 2010 to 4.7% in 2015.1¢

A test of cure is recommended for all patients
with suspected drug resistance, or for those treated
with alternative regimens, and should be performed 3 to
7 days after completion of treatment using culture and
after 2 to 3 weeks using NAAT. Cases with clinical treat-
ment failure should be discussed with an STI special-
ist and reported to the local public health authority for
assistance with management and partner notification.

Conclusion

Our case highlights the importance of AMR surveillance
and the need for culture in cases of treatment failure
or for patients with sexual contact from countries with
a high prevalence of AMR (eg, Southeast Asia or the
Western Pacific Region). Adherence to treatment guide-
lines with the use of dual therapy is fundamental to lim-
iting the further development of AMR. %
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