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resistance. Deguchi et al. [70] reported that mutations in
the gyrA gene were found in purified M. genitalium DNA
obtained from the urine specimens of patients that had
treatment failure with LVFX. In our studies of GFLX
treatment for NGU [61], genetic mutations in the gyrA or
parC gene of M. genitalium were also detected [71]. In
these studies, M. genitalium was detected from 18 patients
with NGU. The eradication rate of GFLX with 200-mg
doses twice a day for 7 days was 83 % and M. genitalium
remained in the specimens from 3 patients after treatment.
Mutations of both gyrA and parC were found in M. geni-
talium DNA purified from the urinary sediments of the 3
patients with treatment failure. In addition, only one
M. genitalium strain with fluoroquinolone resistance was
isolated from the genital specimens (unpublished data).
This strain has high MICs against GFLX (32 mg/l) and
MFLX (16 mg/l) and has mutations of both the gyrA and
parC genes. These mutations in gyrase genes were not
found in fluoroquinolone-sensitive strains. By these find-
ings, it was suggested that the fluoroquinolone resistance of
M. genitalium was closely related to mutations of gyrase
genes, similar to findings in fluoroquinolone-resistant
gram-negative rods.

Conclusion and future studies

M. genitalium is an important pathogen causing male
urethritis. However, a broader knowledge of the antimi-
crobial susceptibilities of M. genitalium has been missing
because of the difficulty in isolating M. genitalium strains
from clinical specimens. Male patients with urethritis from
whom M. genitalium is isolated are regarded as having
NGU, and treatment regimens with AZM have been rec-
ommended. However, macrolide-resistant M. genitalium
strains have emerged and are spreading throughout the
world. Reconsideration of the treatment strategies for NGU
will be necessary in the not-too-distant future, so as to treat
C. trachomatis and M. genitalium infections individually.
The development of a newer and less expensive rapid-test
kit is imperative for the treatment of M. genitalium infec-
tions. In addition, the isolation and culture of M. genitalium
strains 1is still complicated and time-consuming work.
However, the culture of microorganisms is a basic and
important issue in the field of microbiology. Genetic anal-
yses developed for screening antimicrobial resistance are
important strategies for the guidance of treatment. These
screening methods should be based on the analysis of iso-
lated strains. The isolation and culture of M. genitalium
remains important and should be continued. In addition,
improved techniques and/or a better medium for the more
effective isolation of M. genitalium should be developed.
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Abstract Detection of Neisseria gonorrhoeae (NG) or
Chlamydia trachomatis (CT) from the pharynx of women
or men is not uncommon. However, there is no recom-
mendation how urologists should care for the pharyngeal
infection of men with urethritis in Japan. The aim of this
study is to clarify the prevalence of NG or CT infection in
the pharynx of men and to show a recommendation for
urologists. The Japanese reports about the detection of NG
or CT from the pharynx or the oral cavity of men in Japan
are reviewed in the literature from 1990 to 2011. The
prevalence of NG or CT in the pharynx was 4% or 6% in
men who attended clinics, and 20% or 6% in men who
were positive for NG or CT from genital specimens,
respectively. Single 1-g dose ceftriaxone was recom-
mended to treat pharyngeal NG, but no evidence was found
for pharyngeal CT. There was not enough evidence for
recommendation. However, when men with urethritis only
caused by NG or CT are treated through the guideline of
the Japanese Society of Sexually Transmitted Infection, we
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do not think additional tests or treatment for the pharynx
are needed when a single 1-g dose ceftriaxone for gono-
coccal urethritis or a single 1- or 2—g dose azithromycin is
prescribed for chlamydial urethritis in Japan.

Keywords Neisseria gonorrhoeae - Chlamydia
trachomatis - Pharynx - Heterosexual men - Urology

Orogenital contact has been recognized as a route for
transmission of infectious agents causing male urethritis.
Neisseria gonorrhoeae or Chlamydia trachomatis are the
most common pathogens for male urethritis, and some
patients are infected by pathogens for urethritis only
through fellatio performed by female commercial sex
workers (FCSW) in Japan [1, 2]. The detection rates of
N. gonorrhoeae or C. trachomatis from the pharynx of
FCSW in Japan have increased. In addition, the treatment
of pharyngeal infection of N. gonorrhoeae or C. tracho-
matis has not been clearly determined. Some reports of
treatments for pharyngeal gonorrhoeae can be found in the
literature [2, 3]. The pathogens of sexually transmitted
infections (STI) infected at the pharyngeal sites became
problems of concern as the source of male urethritis and as
newer antimicrobial resistance, especially in N. gonor-
rhoeae strains, developed [4].

Recently, N. gonorrhoeae or C. trachomatis detected
from the pharyngeal sites of heterosexual men like cases in
women or in men who have sex with men (MSM) are
reported in Japan [5, 6]. If these pathogens are commonly
detected from the pharynx of heterosexual men, urologists
who treat male urethritis in Japan have to care for the
pharyngeal infection at the same time as the treatment of
male urethritis. However, the detection rates of N. gonor-
rhoeae or C. trachomatis from the pharynx of heterosexual
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men have been unclear in Japan. In this study, the Japanese
reports are analyzed and the current status of the pharyn-
geal infection of N. gonorrhoeae or C. trachomatis in
Japanese men is shown. We want to show some recom-
mendation for the treatment of urethritis in heterosexual
men in Japan.

Japanese reports about the detection of N. gonorrhoeae
or C. trachomatis from the pharynx or the oral cavity of
men in Japan are reviewed in the literature from 1990 to
2011. We searched for peer-reviewed papers written in
English in Medline and for peer-reviewed papers written
by Japanese in Japana Centra Revuo Medicina (“Ichushi”
website). The search strategy used the following key
words: male or men, Neisseria gonorrhoeae, Chlamydia
trachomatis, and Japan, combined with oral cavities,
pharynx, pharyngitis, and tonsillitis. In the literature,
detection rates of N. gonorrhoeae or C. trachomatis from
pharyngeal sites in men were found. In addition, the
detection rates of the two pathogens were analyzed by
sexual orientation when described in the literature. The
treatment for the pharyngeal infection of these pathogens in
men was analyzed.

We searched for data that included the prevalence of
N. gonorrhoeae and C. trachomatis at pharyngeal sites or
the oral cavity of men. Five English [2, 6-8] and 4 Japa-
nese papers [9-12] for N. gonorrhoeae and 1 English paper
[5] and 3 Japanese papers [9, 11, 12] for C. trachomatis
were found. In addition, 1 well-designed paper, which has
now been submitted to a journal in English, was added for
both N. gonorrhoeae and C. trachomatis [13]. The sum-
mary of our search is shown in Table 1. The data of 1 paper
[2] were omitted from the total prevalence because the data
were presented only in table form without details of
methods and specimens. N. gonorrhoeae or C. trachomatis
was detected from 14% or 6% of men who were tested for
these pathogens at the pharynx, respectively. When
patients were positive for N. gonorrhoeae or C. tracho-
matis in the genital specimens, the prevalence of N. gon-
orrhoeae or C. trachomatis at the pharynx was 20% or 6%,
respectively. In 3 papers [3, 6, 13], including ours, the data
of heterosexual men were shown. In heterosexual men, the
detection rates of N. gonorrhoeae or C. trachomatis at the
pharynx were 30% (18/61) or 10% (6/60), respectively,
when N. gonorrhoeae or C. trachomatis was detected in the
genital specimens. For the treatment of these pathogens at
the pharynx, only 2 papers [7, 8] regarding N. gonorrhoeae
were found. A single 1-g dose of ceftriaxone could eradi-
cate N. gonorrhoeae at both the pharyngeal sites and
genital sites, but a single 1-g dose of cefodizime could not
eradicate all N. gonorrhoeae at the pharyngeal sites.

Pharyngeal infection by N. gonorrhoeae or C. tracho-
matis has not been uncommon. In the 1970s, the first
reports of the detection of N. gonorrhoeae from MSM or

FCSW were published [14]. Some reports of detection of
C. trachomatis from the pharynx of MSM or FCSW were
also published in the 1980s [15]. In cases of MSM or
FCSW, the contamination of the pharynx by these patho-
gens is easy for us to imagine, because their pharynx are in
contact with the urethral meatus of the penis of men when
they are performing fellatio for their sexual partners
or customers who are infected with the pathogens of
urethritis. However, in heterosexual men, the means of
contamination of their pharynx by pathogens such as
N. gonorrhoeae or C. trachomatis were different from
MSM or FCSW; possible ways include cunnilingus or
kissing with women who are infected with pathogens of
STIs. In our research, only three papers showed data for
heterosexual men [5, 6, 13]. When heterosexual men have
urethritis with N. gonorrhoeae or C. trachomatis, these
pathogens can be detected from the pharynx in 30% or 10%
of men, respectively. The prevalence of pharyngeal infec-
tion is depended on the method for detection, such as
culturing or nucleic acid amplification tests, the kinds of
specimens, such as pharyngeal swabs or oral wash speci-
mens, and the timing of taking the specimens. Detection
rates by nucleic acid amplification tests probably appeared
higher than those from culturing to detect N. gonorrhoeae
[6-8]. In addition, the detection rates of C. trachomatis in
oral wash specimens were higher than those in swab
specimens [5]. However, the prevalence in heterosexual
men was higher than that which we had assumed, because
of the mode of contamination of the pharynx as just
described.

When N. gonorrhoeae or C. trachomatis is detected
from the pharynx, we have to try to eradicate these
pathogens. However, we could not find enough evidence in
the literature. In Japan, only two papers [7, 8] regarding
pharyngeal infection of N. gonorrhoeae were found. In
these papers, a single 1-g dose ceftriaxone could eradicate
N. gonorrhoeae at the pharynx, but a single 1-g dose cef-
odizime could not. Recently, cases of treatment failure of
pharyngeal infection by ceftriaxone were reported in
Sweden [3] and Australia [16]. In addition, an N. gonor-
rhoeae strain with high-level resistance against ceftriaxone
was first isolated from the pharynx of FCSW in Kyoto,
Japan [4]. In the oral cavity, other Neisseria species, such
as Neisseria subflava and Neisseria cinerea, were closely
related to a genomic mutation of cephalosporin-resistant
N. gonorrhoeae. In a Canadian study, N. gonorrhoeae
remained positive in 10% of patients after treatment with a
single 400-mg dose cefixime [17]. All N. gonorrhoeae
strains were sensitive to cefixime, which means that the
appropriate amount of antimicrobials to treat pharyngeal
gonococcal infection has not been determined. Regarding
the treatment of pharyngeal chlamydia, it is still unclear.
When a single 1-g dose of azithromycin was administered,
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Table 1 Detection of Nisseria gonorrhoeae or Chlamydia trachomatis by nucleic amplification tests from the pharynx or the oral cavities of men

Specimens and Detection rates of pathogens
methods to L
Author Year detect Objectives N. gonorrhoeae C. trachomatis Comments
pathogens
Kojima [9] 1994 Pharyngeal Men with GU 5/17 (29.4%)
swab, Men with CU 2/51 (3.9%)
Gene-Probe
Pace?2
lyoda [10] 2003 | Pharyngeal Men with urethritis 14/127 (11.0%)
swab, culture Men with GU 14/117 (12.0%)
Matsumoto [7] | 2006 E\Zggnﬁﬂm Men with GU 4/18 (22.2%)
Hamasuna [5] | 2007 Pharyngeal Men with C. trachomatis- posi
swabs, Oral tive urine by screening
wash 5/48 (10.4%) r:eetfmsex“a'
specimens,
PCR
Yoda [11] 2008 | Pharyngeal Men who attended to STl or 35/272 (12.9%) 7/272 (2.6%)
swab, or oral otorhinolaryngologic clinics
wash Men with GU 18/67 (26.9%)
specimens, Men with CU 2/71 (2.8%)
culture or SDA
Takahashi [6] | 2008 | Oral wash 14/76 (18.4%) Heterosexual
specimens, Men with urethritis 13/41 (31.7%) men
SDA Men with GU
Muratani [8] | 2008 z\ngrﬁﬂ . Men with GU 2127 (7.4%)
Matsumoto [2] | 2008 Unknown Men with GU 5/46 (10.9%)
Kameoka [12] | 2008 | Pharyngeal Men who attended to urologic or 33/200 (16.5%) 22/200 (11.0%)
swab, TMA gynecologic clinic
Wada [13] Pharyngeal Men with urethritis 5/42 (11.9%) 1/42 (2.4%) Heterosexual
swab, TMA Men with GU 5/20 (25.0%) men
Men with CU 1/11 (9.1%)
Men who tested the pharynx 112/779 (14.4%) 37/613 (6.0%)
Total Men with GU 61/307 (19.8%)
Men with CU 10/181 (5.5%)

PCR polymerase chain reaction method (Amplicore STD-1), SDA strand displacement amplification method (BD Probe-Tec TE), TMA tran-
scription-mediated amplification method (Aptima Combo 2), Men with GU men who were detected with N. gonorrhoeae from the genital

specimens, Men with CU men who were detected with C. trachomatis from the genital specimens

C. trachomatis remained positive in 4.3% of MSM in
Canada [17], but all were eradicated in a women’s study in
Japan [18]. Eradication rates of C. trachomatis at the
pharynx were 82% by clarithromycin (400 mg per day,
7 days) or 79% by tosufloxacin (300 mg per day, 7 days)
[19].

When urologists treat male urethritis, should we care for
the pharyngeal infection of N. gonorrhoeae or C. tracho-
matis? The answer is yes. However, when only a single 1-g
dose ceftriaxone for gonococcal urethritis or a single 1- or
2-g dose azithromycin for chlamydial urethritis is used in
Japan, additional tests or a special treatment is not rec-
ommend. Regarding N. gonorrhoeae, a single 1-g dose
ceftriaxone is recommended by the guideline of the Japa-
nese Society of Sexually Transmitted Infection as an initial
treatment for gonococcal infection including urethritis or
pharyngeal infection. The amount of ceftriaxone is larger
than recommended regimens in the United States or United
Kingdom. If this regimen is maintained in Japan, it is
suggested that most N. gonorrhoeae would be eradicated
from the pharynx. However, when patients with urethritis

@ Springer

are treated by antimicrobials other than ceftriaxone, it
is better to obtain oral wash specimens and to check
N. gonorrhoeae at the pharynx by nucleic acid amplifica-
tion tests excluding Amplicore polymerase chain reaction
method. Regarding C. trachomatis of the pharynx, we do
not have evidence for treatment in Japan. In the guideline
of the Japanese Society of Sexually Transmitted Infection,
a single 1- or 2-g dose of azithromycin or a 7-day regimen
of clarithromycin, minocycline, or levofloxacin are rec-
ommended for C. frachomatis infection. Of these antimi-
crobials, azithromycin can eradicate C. trachomatis at both
the urethra and the pharynx. However, if other antimicro-
bials are used for treatment of urethritis, additional pha-
ryngeal tests are necessary, especially after the treatment.
In my small experience, minocycline at 200 mg per day for
7 days could eradicate pharyngeal C. trachomatis in
asymptomatic students (unpublished data). However, fur-
ther studies are necessary to provide evidence for pharyn-
geal infection of males with urethritis. When patients with
urethritis complain of some symptoms of pharyngitis such
as sore throat or when the patients or their partners have
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recurrent urethritis or cervicitis, tests for N. gonorrhoeae
and C. trachomatis at the pharynx would be recommended,
including antimicrobial-susceptibility testing for N. gon-
orrhoeae. We have to maintain surveillance of multi-drug-
resistant N. gonorrhoeae.
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HEEMIR R (pelvic inflammatory diseases: PID)
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ko#fE & LT STIH 5 OWE O R
Vi, A—F Nty 7 ARFITIWREG BEZAL
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I GHERREORES

HHED STIHREHLTEY, Zhick bl
WIHERBIEOH LT 2, DYEICBTZE
WD STIFHAED E—2 32002 ~ 20034 L5
b, LR, WEBREREES LY
32, B 5, bHEIC BT EIBYE R BHEE

Gonococcal infection
*REEERICAUWREEE R
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Sha¥/ urREABREREYNTHE, Hinttko
B R E A OIRIEORE L D E S
N5, ZLERMHEOREE IV FEIBHERS
N, ZOFECREMIE LI VHETZ L
EAbhb,

VMRS DA

DHEOWEEZHMIELL T B, =)
PRSI NG, =Y EREICIT LTS
RHBEIERZE L, 3F 100%0OMESF SR %5
Lz, UL, =) V%45 % penicillinase
% FEAE ¥ % — 3% 0 population (penicillinase-
producing N. gonorrhoeae : PPNG) HHFUz )i A3
D, RESTOT, T7VATREEL TS ™,
COPPNG OBETFEIZAIF DY, Bk
BeEBL TV eE2LbNns, LL, b
E Tk PPNG OARHER 3 16%REL 415
LEERBUTHB P,

ZhicHL, et B- o7 X AREERE
it 2 Ry oo HEEOMMm»E L L, K
£, =YY ST A ME OB 1%

TThs™™, dbi, FZMAREORY rr X
RY A UM ARSI HEPRES LY, S&
WEIEL T oz, CDCHRDE { DETHESE
BFEIE L A B cefixime IZHT LT & HOETIX
FIEEMHEV Y, TS OWMRE I TENICEFET S
8D Neisseria JB DBAZFO—REWY , WHE &
MBEATL, B-T 27 X LRPEITEICH ML R
TEZELBNT S,

BE D HET 95% L L OB R B S HIRF
INb B- 7 X LRPUEED ceftriaxone & ce-
fodizime D 2FEFITH 2 *®, Fiz, 1980 F{E
R b7 T VT EWENCHT B [FARFEEE LT
FHSITEF /) 0 RHEECITY 5 R
BhHMETI 7T0% %3 (F3) 2020,

2008 £, DHIETIEDWIZ ceftriaxone X
T2 REMEEPLES Wz, COBEIRFEHOMN
RBIEOMEED L oS Wiz b 0T, LHIMER
THa P, FEETE, ZOTERHORE
BHLRTORVY, S5, FREVGESENLE
Thd.

i, WH, Z793IYVTEHEMTHAEZLEIND

£3 HEOEHRTHEBLU B-lactamase EEEOESOHER (HaiR)

FREAER (%)
. Breakpoint MIC
LEEE (ug/mly * | 19994 | 20034 | 2006 4F | 2009 4

(41) ** (58) 47 (38)
Penicillin G 0.06 N.D. 1.7 4.3 10.5
Cefixime 0.25 100 96.6 100 47.4
Ceftriaxone 0.25 100 100 100 100
Spectinomycin 32 100 100 100 100
Levofloxacin 0.12581 41.5 17.2 17.0 5.3
B -lactamase B4 HOEA 2.4 5.2 4.3 0

* CLSI iz & % breakpont MIC, “*Hi#:3, ' Ofloxacin & Y #t5E L7 breakpoint MIC
WL O#E T 2009 i cefixime SR OEMMERD 5 hieds, 2010 FICITE

R 96.7% EEE LTV,

CLSI : Clinical Laboratory and Standards Institute, MIC : B/N TR (%

CZik 20 & b igE)

PPNG (penicillinase~-producing N. gonorrhoeae)
MIC (R/hJEE IR
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