References

1. Woodroffe R, Ginsberg J, Macdonald D. Status survey and
conservation action plan: the African wild dog. Gland
(Switzerland): International Union for Conservation of Nature/
Species Survival Commission Canid Specialist Group; 1997.

2. Davies-Mostert H, Page-Nicholson S, Marneweck D,
Marnewick K, Cilliers D, Whittington-Jones B, et al.
A conservation assessment of Lycaon pictus. In: Child M,
Roxburgh L, Do Lihn San E, Raimondo D, Davies-Mostert H,
editors. The red list of mammals of South Africa, Swaziland and
Lesotho. Pretoria (South Africa): South African National
Biodiversity Institute and Endangered Wildlife Trust; 2016
[cited 2018 Aug 20]. https://pdfs.semanticscholar.org/7259/
€72413111¢2e68609d41cb63019169211892.pdf

3. Woodroffe R. Managing disease threats to wild mammals. Anim
Conserv. 1999;2:185-93. http://dx.doi.org/10.1111/j.1469-1795.
1999.tb00064.x

4. Renwick AR, White PCL, Bengis RG. Bovine tuberculosis in
southern African wildlife: a multi-species host—pathogen system.
Epidemiol Infect. 2007;135:529-40. http://dx.doi.org/10.1017/
S0950268806007205

5. Roos EO, Olea-Popelka F, Buss P, de Klerk-Lorist L-M,
Cooper D, van Helden PD, et al. Seroprevalence of
Mycobacterium bovis infection in warthogs (Phacochoerus
africanus) in bovine tuberculosis-endemic regions of South Africa.
Transbound Emerg Dis. 2018;65:1182-9. http://dx.doi.org/10.1111/
tbed.12856

6. Michel AL, Coetzee ML, Keet DF, Maré L, Warren R, Cooper D,
et al. Molecular epidemiology of Mycobacterium bovis isolates
from free-ranging wildlife in South African game reserves.
Vet Microbiol. 2009;133:335-43. http://dx.doi.org/10.1016/
j-vetmic.2008.07.023

7. Higgitt RL, van Schalkwyk OL, deKlerk-Lorist LM, Buss PE,
Caldwell P, Rossouw L, et al. An interferon gamma release assay
for the detection of immune sensitization to Mycobacterium bovis
in African wild dogs (Lycaon pictus). J Wildl Dis. 2018:55.
http://dx.doi.org/10.7589/2018-03089

8. Keet D, Davies-Mostert H, Bengis R, Funston P, Buss P,
Hofmeyr M, et al. Disease risk assessment workshop report:
African lion (Panthera leo) bovine tuberculosis. Conservation
Breeding Specialist Group/CBSG Southern Africa, Endangered
Wildlife Trust. 2009 [cited 2018 Aug 20]. http://www.wcs-ahead.
org/gltfca_grants/pdfs/lion_tb_risk_report_final.pdf

9. Sylvester TT, Martin LER, Buss P, Loxton AG, Hausler GA,
Rossouw L, et al. Prevalence and risk factors for Mycobacterium
bovis infection in African lions (Panthera leo) in the
Kruger National Park. ] Wildl Dis. 2017;53:372—6.
http://dx.doi.org/10.7589/2016-07-159

10. de La Rocque S, Rioux JA, Slingenbergh J. Climate change: effects

on animal disease systems and implications for surveillance and
control. Rev Sci Tech. 2008;27:339-54.

Address for correspondence: Michele A. Miller, Stellenbosch University
DST-NRF Centre of Excellence for Biomedical TB Research/MRC
Centre for Tuberculosis Research/Division of Molecular Biology and
Human Genetics, Faculty of Medicine and Health Sciences, PO Box 241,
Cape Town 8000, South Africa; email: miller@sun.ac.za

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 25, No. 7, July 2019

RESEARCH LETTERS

Identification of
Internationally Disseminated
Ceftriaxone-Resistant
Neisseria gonorrhoeae
Strain FC428, China

Shao-Chun Chen, Yan Han, Liu-Feng Yuan,
Xiao-Yu Zhu, Yue-Ping Yin

Author affiliations: Chinese Academy of Medical Sciences and
Peking Union Medical College, Nanjing, China (S.-C. Chen,

Y. Han, X.-Y. Zhu, Y.-P. Yin); Chinese Center for Disease Control
and Prevention, Nanjing (S.-C. Chen, Y. Han, X-.Y. Zhu, Y.-P. Yin);
Beijing Ditan Hospital Capital Medical University, Beijing, China
(L.-F. Yuan)

DOI: https://doi.org/10.3201/eid2507.190172

In 2016, we identified a ceftriaxone-resistant Neisseria gon-
orrhoeae isolate in China. The strain genotype was identi-
cal to the resistant clone FC428 that originated in Japan.
Enhanced international collaborative surveillance programs
are crucial to track the transmission of the ceftriaxone-re-
sistant clones.

Ceftriaxone has been used to treat gonorrhea in China
and most other countries for >1 decade, but the level
of decreased susceptibility or clinical resistance to ceftriax-
one has increased (/). Moreover, the international spread of
ceftriaxone-resistant clones has been recognized as a threat
to effective control of gonorrhea (2). We describe an im-
ported ceftriaxone-resistant N. gonorrhoeae strain isolated
in China in 2016.

The patient was a heterosexual man in his late twen-
ties. He reported unprotected 1-night heterosexual sex in
Beijing in July 2016. Urethral discharge with dysuria oc-
curred 3 days after the sexual activity. He was prescribed
oral cephalosporin when he visited a private clinic in July.
Because the urethral discharge did not resolve, he visited
the sexually transmitted diseases clinic in Beijing Ditan
Hospital (Beijing, China) in August.

Laboratory analysis of a urethral swab sample found
gram-negative diplococci within leukocytes. Culture and
nucleic acid amplification test were positive for N. gonor-
rhoeae. Screening for other sexually transmitted infections
by nucleic acid amplification test was negative for Chla-
mydia trachomatis, Ureaplasma urealyticum, and Myco-
plasma hominis.

The patient was treated with a 1-g intravenous dose
of ceftriaxone once per day for 3 days. His symptoms im-
proved after 3 days, and a test-of-cure by culture showed
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Table. Antimicrobial susceptibility and molecular characteristics of ceftriaxone-resistant Neisseria gonorrhoeae, China*

Country Sexual contact MIC, mg/L NG- NG-
Strains Year (reference) history TET SPT CRO CIP AZI CEF MLST porB thpB MAST penA STAR
Japan- 2015  Japan (6) NA 05 8 05 =32 025 1 1903 1053 21 3435 60 233
FC428
Japan- 2015 Japan (6) NA 05 8 05 >32 025 1 1903 1053 21 3435 60 233
FC460
China- 2016  China (this China 4 16 05 =32 025 1 1903 1053 21 3435 60 233
BJ16148 Aug study)
Denmark- 2017 Denmark Denmark, China, NA 8 05 >32 05 1 1903 1053 33 1614 60 233
GK124 Jan (7) Australia
Canada- 2017 Canada China, Thailand 4 16 >32 05 2 1903 1053 33 1614 60 233
47707 Jan (8)
Australia- 2017  Australia Cambodia, 2 8 0.5 =32 025 NA 1903 1053 33 1614 60 233
A7846 Apr 9) Philippines
Australia- 2017  Australia China 4 8 0.5 =32 025 NA 1903 9300 21 15925 60 233
A7536 Aug (9)

*AZl, azithromycin; CEF, cefixime; CIP, ciprofloxacin; CRO, ceftriaxone; MLST, multilocus sequence typing; NA, not available; NG-MAST, N. gonorrhoeae
multiantigen sequence typing; NG-STAR, N. gonorrhoeae sequence typing for antimicrobial resistance; SPT, spectinomycin; TET, tetracycline.

the treatment was successful. A telephone follow-up after
1 month indicated a lack of urethral discharge, and the pa-
tient provided information that his female sexual partner
worked in a nightclub and had sexual contact with men
from foreign countries.

The bacterial isolate was transferred to the reference
laboratory at the National Center for Sexually Transmitted
Disease Control, Chinese Center for Disease Control and
Prevention (Nanjing, China). Gram staining and a carbo-
hydrate utilization test confirmed N. gonorrhoeae. We con-
firmed antimicrobial susceptibilities to ceftriaxone, cefixime,
spectinomycin, azithromycin, ciprofloxacin, and tetracycline
for this isolate by using the agar dilution method. The strain
was resistant to ceftriaxone (MIC 0.5 mg/L), cefixime (MIC
1 mg/L), tetracycline (4 mg/L), and ciprofloxacin (>32 mg/L)
and susceptible to azithromycin (MIC 0.25 mg/L) and spec-
tinomycin (MIC 16 mg/L) in accordance with the European
Committee on Antimicrobial Susceptibility Testing protocol
(http://www.eucast.org/clinical breakpoints).

We performed N. gonorrhoeae multiantigen sequence
typing (NG-MAST) (3) and multilocus sequence typ-
ing (MLST) (4) to identify the sequence types (STs). The
MLST type was ST1903, and the NG-MAST type was
ST3435. We used N. gonorrhoeae sequence typing for an-
timicrobial resistance (NG-STAR) (5) to identify the char-
acteristics of resistance determinants. The NG-STAR type
was ST233, which contains a type 60 mosaic pend allele
(penA 60.001), -35A Del in the mtrR promoter (mtrR1),
G120K-A121D in PorB (PorB8), L421P in PonA (PonAl),
S91F-D95A in GyrA (GyrA7), S87R in ParC (ParC3), and
wild-type 23srRNA (23 srRNAO).

The genotype (MLST1903/NG-MAST3435/NG-
STAR233) of this isolate was identical to the 2 ceftriax-
one-resistant N. gonorrhoeae (FC428 and FC460) isolated
in 2015 in Japan (6) and similar to other resistant strains
isolated in 2017 in Denmark (7), Canada (8), and Australia
(9) (Table). Type 60 mosaic PenA (pend 60.001), which
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contained A311V and T483S alterations, was the key cef-
triaxone resistance mutation and typical of this internation-
ally disseminated resistant clone.

The timeline and epidemiologic data of all previous re-
ports of the infections suggest this clone originated in Japan
in 2015 and was disseminated to China, Denmark, Canada,
and Australia afterward. Moreover, this resistant clone may
have a fitness advantage over previously reported “super-
bug” HO041 and has successfully spread worldwide (9).
Accordingly, enhancing international collaborative surveil-
lance on the ceftriaxone-resistant clone is crucial.

In conclusion, we identified a ceftriaxone-resistant
N. gonorrhoeae strain that has sustainably transmitted in
several countries for =3 years. These findings indicate an
imported risk and a further transmission of resistant clones
in China and demonstrate the need for enhanced local and
global gonococcal antimicrobial surveillance to track the
emergence and dissemination of resistant strains for timely
control of spread (10).
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A patient in Pennsylvania, USA, with common variable im-
munodeficiency sought care for fever, cough, and abdomi-
nal pain. Imaging revealed lesions involving multiple organs.
Liver resection demonstrated necrotizing granulomas, rec-
ognizable tegument, and calcareous corpuscles indicative
of an invasive cestode infection. Sequencing revealed 98%
identity to a Versteria species of cestode found in mink.

n July 2017, a 68-year-old woman in Pennsylvania,
USA, sought care for fever, fatigue, cough, and abdomi-
nal pain. Her medical history was significant for common
variable immunodeficiency and splenic B cell lymphoma
that had been treated with R-CHOP (rituximab, cyclophos-
phamide, hydroxydaunorubicin, vincristine, and predni-
sone); treatment was completed in December 2016.
Imaging showed extensive nodular disease of the lungs
and liver and a hepatic abscess. Examination of a fine-nee-
dle aspirate of the hepatic lesion detected hepatocytes with
focal atypia on a background of marked acute inflamma-
tion and necrosis, suggestive of an active infectious pro-
cess. Subsequent percutaneous needle biopsy samples of
the liver, bronchoalveolar lavage and transbronchial biopsy
samples, and surgical biopsy samples of the left lower lobe
showed necrotizing granulomas and reactive/reparative tis-
sue changes. All histochemically stained slides (Gomori-
methenamine silver, Gram, periodic acid Schiff, Warthin-
Starry, Ziehl-Neelsen, Fite) yielded negative results for
microorganisms. Results of broad-range PCR for bacteria
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