rhoeae strains, it is difficult to strictly link porB alleles and accord-
ingly NG-MAST STs to antimicrobial susceptibility phenotypes.
Interestingly, seven of the eight isolates in the porB2569 group that
showed higher MICs of cefixime belonged to MLST ST7363 and
MLST 5T1901, which are the two major STs in which cefixime
resistance has emerged. This might suggest that these MLST
ST7363 and MLST ST1901 isolates have horizontally acquired
their porB2569 group allele from an authentic MLST ST7359
strain, which is the predominant MLST type among isolates
within the porB2569 group.

The first described isolate of NG-MAST ST1407 from San
Francisco, CA, displayed a decreased susceptibility to cefixime,
and this isolate had a mosaic type PBP 2 encoded by the penA
mosaic allele SF-A, subsequently named penA allele XXXIV (23).
The high-level ceftriaxone-resistant NG-MAST ST1407 isolates
identified in France (14) and Spain (25) both had an identical
mutateel penA XXXIV allele (penA allele CI [14, 23, 25]) that en-
codesa PBP 2 XXXIV sequence with leucine replaced by proline at
amino acid position 501 (L501P) (14). Accordingly, these high-
level resistant strains have presumably evolved by a single nucle-
otide polymorphism in the penA XXXIV allele resulting in an
A501P alteration in PBP 2 in an NG-MAST ST1407 (MLST 1901)
strain. [n the present study, although many NG-MAST ST1407 N.
gonorrhoeae isolates with penA XXXIV allele or derivates of this
allele were identified, no penA allele CI (14, 23, 25) was found.
However, some other single-amino-acid-substituted alleles of
penA XXXIV, i.e., penA XXXIV with P551S or A501V, were iden-
tified. The P551S and A501V amino acid substitutions have pre-
viously been associated with decreased susceptibility to ceftriax-
one (10, 37, 38). In the present study, it was shown by
transformation experiments that these substitutions in a penA
XXXIV allele result in a 2- to 4-fold increase in the MICs of ce-
fixime and ceftriaxone.

In conclusion, our intensified surveillance in 2010 to 2012 in
the Kyoto and Osaka prefectures, Japan, did not identify any dis-
semination of the high-level ceftriaxone-resistant N. gonorrhoeae
strain HO41, suggesting that H041 caused only a sporadic case and
has not further spread. Furthermore, no other ceftriaxone-resis-
tant strain was identified. The antimicrobial resistance surveil-
lance in this region has continued and should now be expanded
nationally.

However, it is cause for great concern that N. gonorrhoeae
strains with the penA XXXIV allele and its derivatives are also
shown to be spreading in Japan, as in many other countries (10,
14). The penA mosaic XXXIV allele appears also to be evolving,
resulting in further-enhanced MICs of ESCs, and it might be only
a matter of time before an additional high-level ceftriaxone-resis-
tant strain emerges. If this strain is not detected in a timely fashion
and has a retained biological fitness, it will spread internationally
and result in a large public health problem. Consequently, it is
crucial not only to enhance the phenotypic antimicrobial suscep-
tibility surveillance of N. gonorrhoeae but also to perform molec-
ular typing and detection to monitor the spread and evolution of
successful N. gonorrhoeae clones with decreased susceptibility and
resistance to ceftriaxone worldwide.
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A total of 122 Neisseria gonorrhoeae isolated in the Tokyo metropolitan area in 2005--2011 were collected
and analyzed by N. gonorrhoeae multiantigen sequence typing (NG-MAST) and for their susceptibility to
azithromycin and ceftriaxone. All 122 strains were susceptible to ceftriaxone, but 8 strains were
azithromycin-resistant, defined as an azithromycin MIC > 1 pg/ml. The 8 azithromycin-resistant strains
were in 6 NG-MAST types, 3 strains in NG-MAST type 1407 and each of the other 5 strains in a different
NG-MAST type. NG-MAST type 1407 strains are multidrug-resistant and are disseminated worldwide.
© 2014, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.

Published by Elsevier Ltd. All rights reserved.

Timely revision of treatment guidelines has been essential for
control of Neisseria gonorrhoeae infections because of the rapid
emergence and spread of drug resistant N. gonorrhoeqe strains.
Therefore, continuous surveillance and antimicrobial susceptibility
testing of N. gonorrhoeae has been required.

Since the withdrawal of cefixime from the treatment guide-
lines for N, gonorrhoeae in Japan in 2006, the recommended
drugs have been limited to three injectable antibiotics: ceftriax-
one, spectinomycin, and cefodizime. The first report of a
ceftriaxone-resistant N. gonorrhoeae strain was an isolate in 2009
from Kyoto, Japan. Spread of ceftriaxone-resistant N. gonorrhoeae
and development of other treatment options then became a
concern. Oral azithromycin (2 g) became available for treatment
of N. gonorrhoeae infections in Japan in 2009. However, emer-
gence of azithromycin-resistant N. gonorrhoeae in Japan would be
a significant clinical problem because it would limit the utility of
the only currently available oral drug treatment for
N. gonorrhoeae infections in Japan. Indeed, azithromycin hyper-
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resistant N. gonorrhoeae isolates have been reported in several
other countries [1--8].

From this background, we performed retrospective analyses of
the clinical N. gonorrhoeae strains isolated and stocked in the
Byoutai-Seiri Laboratory in 2005—2011. These 122 N. gonorrhoeae
strains (8 strains isolated in 2005, 24 in 2006, 29 in 2007, 12 in
2008, 9 in 2009, 20 in 2010, and 20 in 2011) were analyzed by
multiantigen sequence typing (NG-MAST), as described by Martin
et al. [9], and for the minimum inhibitory concentrations (MIC) of
penicillin G, cefixime, ceftriaxone, ciprofloxacin, spectinomycin,
and azithromycin by the agar dilution method in accordance with
the Clinical and Laboratory Standards Institute (CLSE; http:fjwww.
clsi.org), with utilization of ATCC49226 strain as the quality con-
trol of MIC values.

The 122 N. gonorrhoeae strains were in 82 NG-MAST types.
The largest number of strains were NG-MAST type 2958 (n = 16),
followed by NG-MAST type 1407 (n = 14) and NG-MAST type 247
(n =3).Only 1 or 2 strains were in each of the other 79 NG-MAST
types. The high prevalence of NG-MAST type 1407 and 2958
strains in Japan was also reported previously [10,11]. We then
determined the MIC of azithromycin, ceftriaxone, and other 4
drugs described above, of the 122 N. gonorrhoeae strains. In this
study, an antibiotic MIC > 1 pg/ml was defined as azithromycin-
resistant following the EUCAST Clinical Breakpoint Table v. 3.1
2013-02-11 (htep:{/www.eucast.org/antimicrobial-susceptibility-
testing/breakpoints) and MIC > 05 pg/ml as ceftriaxone-
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Table 1
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Properties of the 8 azithromycin-resistant N. gonorrhoege strains in this study.

Strain Isolation date  NG-MAST ST porBallele  tbpB allele  MIC (pgg/ml) Nucleotide at position 2611 in 23S rRNA
number gene”
PCGY CEIXY CTRX®  CPEX" SPCMY AZM"  Allele 1 Allele 2 Allele 3 Allele 4
50 Jun 2007 278 4 27 1 006 006 4 16 1 C C C C
57 Jul 2007 7023 4222 21 05 025 0.125 8 16 1 C C C C
112 May 2010 5687 2481 10 025 025 0.03 16 32 1 C C C C
115 Jun 2010 6762 4 1307 0.5 025 003 4 16 8 T T T T
139 Jan 2011 1407 908 [R1Y 2.0 0.125 006 32 32 16 T T T T
142 Feb 2011 1407 908 110 2.0 0125 006 16 16 16 T T T T
148 Aug 2011 7048 4240 1365 1.0 0.06 0.03 8 16 1 C C C C
149 Aug 2011 1407 908 110 4.0 0.25 0.06 16 16 1 C C C C

¥ There were no mutations in of the four alleles of the 235 rRNA gene in these 8 strains except at position 2611 (F. cali numbering) of the three strains with an azithromycin

MIC >4 pg/ml,

b peG, penicillin G: CFIX, cefixime; CTRX, ceftriaxone; CPFX, ciprofloxacin: SPCM, spectinomycin; AZM. azithromycin,

resistant following the Clinical and Laboratory Standards Institute
(CLSI; huep:fjwww.clsi.org), respectively, because CLSI has not set
the breakpoint of azithromycin yet. All 122 N. gonorrhoeae strains
were found to be susceptible to ceftriaxone, but 8 strains were
azithromycin-resistant (Table 1). Five of these 8 azithromycin-
resistant strains had an MIC = 1 pg/ml and the other 3 strains
had an MIC >4 pg/ml (Table 1). For these 8 azithromycin-resistant
strains, 3 strains were NG-MAST type 1407 (strains 139, 142, and
149) and there was 1 strain in NG-MAST type 278, 5687, 6762,
7023, and 7048 (Table 1). Although more N. gonorrhoeae strains
in this study were NG-MAST type 2958 than any of the other 81
NG-MAST types, none of the 8 azithromycin-resistant strains was
NG-MAST type 2958.

We noticed that, of the 14 NG-MAST type 1407 strains in this
study, the first 11 strains, isolated from 2006 10,2010, were all
azithromycin-sensitive (MIC <1 pg/ml). In contrast, the 3 NG-
MAST type 1407 strains isolated in 2011 were all azithromycin-
resistant. Each of the other 5 azitromycin-resistant strains in
this study, isolated from 2007 t0 2011, was a different NG-MAST
type (Table 1),

The azithromycin-resistant N. gonorrhoeae strains detected in
this study were different NG-MAST types than the azithromycin-
resistant strains isolated in other countries [1-8]. Therefore, we
constructed a phylogenetic tree of the porB gene sequences of
N. gonorrhoeae strains from Japan and other countries to inves-
tigate the genetic relationships of these strains (Fig.1). No porB
sequence in the N. gonorrhoeae strains from other countries was
identical to any of the porB sequences of the strains isolated in
the Tokyo metropolitan area, except for the pord allele that is
common in azithromycin-resistant strains from England and
Scotland (NG-MAST types 5, 225 and 738) and was found in two
of the azithromycin-resistant strains from Tokyo (NG-MAST
types 278 and 6762) in this study. The por908 allele in the NG-
MAST type 1407 strains isolated in Japan had only a one nucle-
otide difference from the por2237 allele found in an NG-MAST
type 3709 strain isolated in the United States [8] and was
closely related to the por971 allele found in an NG-MAST type
1503 strain isolated in Scotland (Fig.1) [4]. Moreover, these NG-
MAST type 3709 [8] and type 1503 strains [4] have a thpB110
allele that is also in NG-MAST type 1407 strains (Table 1).
Therefore, the por allele may have diverged in globally dissem-
inated NG-MAST type 1407 strains and some of these NG-MAST
type 1407 and related strains subsequently acquired azi-
thromycin resistance.

A point mutation in the N. gonorrhoeae 23S rRNA gene has
been shown to be responsible for azithromycin resistance |12].

Therefore, we sequenced the four 23S rRNA loci in the 8
azithromycin-resistant N. gonorrhoeae strains in this study
(Table 1), referring 23S rRNA sequence of strain 20869 in
reference 12. The three strains with an azithromycin MIC
>4.0 pug/ml (strains 115, 139, and 142) had a C2611T transition
(E. coli numbering) mutation in all four loci. But, these three
strains did not have the A2059G mutation (E. coli numbering)
found in azithromycin hyper-resistant strains (MIC > 256 pg/
ml) [13]. However, the other five N. gonorrhoeae strains in this
study, with an azithromycin MIC = 1.0 pg/ml, had neither
C2611T nor A2059G mutation in any of the four 235 rRNA gene
loci.

In this study, we showed that up to the 3 of the 8
azithromycin-resistant N. gonorrhoeae strains detected in these
analyses were NG-MAST type 1407. This is a public health
concern because NG-MAST type 1407 strains have been reported
to have reduced susceptibility to cefixime and ciprofloxacin, in
several previous studies [11,12]. Moreover, of these three NG-
MAST type 1407 strains, two (strains 139 and 142) had an azi-
thromycin MIC as high as 16 ng/ml, the highest value detected in
this study.

As an orally administered drug, azithromycin is an attractive
treatment choice for N. gonorrhoeae. However, it has to be used
cautiously because the results of this study indicated that
azithromycin-resistant N. gonorrhoeae strains have spread, espe-
cially as of 2011, with significant clonality in NG-MAST type 1407
strains.

Although azithromycin therapy alone is not recommended in
the Japanese Society for Sexually Transmitted Infections guideline,
2 g oral azithromycin is sometimes prescribed for N. gonorrhoeae
treatment. A recent treatment guideline from the United States CDC
recommends dual use of ceftriaxone/azithromycin or ceftriaxone/
doxycycline because of their reported efficacy in the treatment of
N. gonorrhoeae infections [14]. A regimen of azithromycin 2 g orally
in a single dose is also proposed as an alternative if ceftriaxone
cannot be given because of severe allergy. In this case, the CDC
recommended that the patient should return 1 week after treat-
ment for a test-of-cure.

In N. gonorrhoeae, the emergence of the initial drug-resistant
strains and spread of these strains has been very rapid, partly
because they have the high natural transformation ability and
intra-species transfer of resistance gene may occur |15}, Therefore,
there should be active surveillance to detect the emergence and
spread of antibioitc-resistant N. gonorrhoeae strains, especially
when a new drug is introduced for treatment of N. gonorrhoeae
infections.
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Fig. 1. Phylogenetic tree constructed from sequences of porB alleles from
N. gonorrhoeae strains from Japan (filled boxes in column As) (data from this study),
China (open boxes in column As) |6}, Europe (open boxes in column E) {145}, and
United States and Argentina (open boxes in column Am) [2,3,7.8]. A 490 bp internal
region of the porB gene, including loops 3. 4 and 5, which was used in NG-MAST, was
used to reconstruct the phylogenetic tree using the MEGA 4 program, The numbers are
the porB allele numbers assigned in the NG-MAST database. The porB alleles reported
to be in azithromycin hyper-resistant strains (MIC > 256 pgfml} are marked with
circles.
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Objectives: Antimicrobial resistance in Neisseria gonorrhoeae is a major public health concern globally. We report
the first verified treatment failure of gonorrhoea with 2 g of azithromycin (extended-release formulation) in
Japan and characteristics of the corresponding N. gonorrhoeae isolates.

Methods: Pre- and post-treatment isolates (n=4) were investigated by Etest for antimicrobial susceptibility. The
isolates were examined for molecular epidemiology by multilocus sequence typing (MLST), N. gonorrhoeae multi-
antigen sequence typing (NG-MAST) and multiple-locus variable-number tandem repeat analysis (MLVA), and
for the presence of azithromycin resistance determinants (23S rRNA gene mutations, erm genes and mtrR
mutations).

Results: All isolates were resistant to azithromycin (MIC 4 mg/L) and ciprofloxacin, but remained susceptible to
cefixime, ceftriaxone and spectinomycin. All isolates were assigned to MLST ST1901 and NG-MAST ST1407 and
three of four isolates possessed MLVA profile 8-3-21-16-1. All isolates contained the previously described C2599T
mutation (N. gonorrhoeae numbering) in all four 23S rRNA alleles and the previously described single-nucleotide
(A) deletion in the mtrR promoter region.

Conclusions: This verified treatment failure occurred in a patient infected with an MLST ST1901/NG-MAST ST1407
strain of N. gonorrhoege. While this international strain commonly shows resistance or decreased susceptibility to
multiple antimicrobials, including extended-spectrum cephalosporins, the strain reported here remained fully
susceptible to the latter antimicrobials. Hence, two subtypes of azithromycin-resistant gonococcal MLST
ST1901/NG-MAST ST1407 appear to have evolved and to be circulating in Japan. Azithromycin should not be

recommended as a single antimicrobial for first-line empirical treatment of gonorrhoea.

Keywords: N. gonorrhoeae, N. gonorrhoeae multi-antigen sequence typing, NG-MAST, antimicrobial resistance, 23S rRNA, test of cure

Introduction

Neisseria gonorrhoeae infections are major public health concerns
worldwide. In 2008, the WHO estimated there were 106 million
gonorrhoea cases among adults globally, making it the most
prevalent bacterial sexually transmitted infection.* In Japan,
based on a sentinel surveillance system (~1000 sentinel sites)
for gonorrhoeaq, the number of reported cases peaked (21921
cases) in 2002, but declined to 10247 cases in 2011. Resistance
in N. gonorrhoeae to previously recommended first-line antimicro-
bials for treatment of gonorrhoea is prevalent worldwide.?=*

Although attempts have been made to establish surveillance of
antimicrobial resistance in N. gonorrhoeae in Japan, this has
proved difficult due to the low number of isolates obtained for
study.® Dual antimicrobial therapies have been introduced in the
USA® and Europe,” recommending ceftriaxone (one dose of 250~
500 mg intramuscularly) together with azithromycin (one dose of
1-2 g orally) for treatment of uncomplicated gonorrhoea.
Furthermore, in the USA one dose of 2 g of azithromycin is recom-
mended if the patient has severe cephalosporin allergy® and, des-
pite not being recommended, in several countries, including
Japan, azithromycin (one dose of 1-2 g) as single antimicrobial

© The Author 2014. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.
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therapy is occasionally used, due to its wide availability and ease
of administration.

Here we report the first verified treatment failure of gono-
rrhoea with 2 g of azithromycin [extended-release formulation
(azithromy<in-ER)] in Japan and the phenotypic and genetic char-
acteristics of the corresponding N. gonorrhoeae isolates.

Methods

The work weas performed at the Department of Bacteriology I, National
Institute of Infectious Diseases, Tokyo, Japan.

Case report

In early 201 3, an asymptomatic woman in her late teens presented to a
sexually transmitted infection clinic in Osaka city. She sought care because
3 days earlier her male sex partner had been diagnosed with N. gonor-
rhoeae urethritis at another private clinic (no further information regarding
this case was available). During the visit she was treated with 2.0 g of
azithromycin-ER orally, which is formulated as sustained-release micro-
spheres.® Pharyngeal and vaginal culture specimens were also taken,
which were confirmed as N. gonorrhoeae positive in 2 days (referred to
as FC-195 and FC-196, respectively). On the follow-up visit (Day 9), vaginal
and pharyngeal culture specimens were taken for test of cure and the
patient also received 1 g of ceftriaxone intravenously due to azithromycin
resistance {see the Results section) in the isolates cultured on Day 1. The
vaginal and pharyngeal test of cure specimens were both confirmed
2 days later as still cutture-positive for N. gonorrhoeae (isolates designated
FC-200 and FC-201, respectively). The patient denied any sexual contacts
from the time of receiving azithromycin treatment to test of cure. On Day
22, the patient returned for a test of cure following the ceftriaxone treat-
ment and at this visit vaginal and pharyngeal culture specimens were
negative for N. gonorrhoeae.

Characterization of isolates

The four clinical isolates were characterized as described below. For
comparison. seven additional azithromycin-resistant gonococcal
isolates of /N. gonorrhoeae multi-antigen sequence type (NG-MAST)
ST1407 collected in the same geographical region in 2011 and 2012
were analysed.

Antimicrobial susceptibility testing

The MIC (mg/L) of azithromycin was determined using the Etest method
(bioMérieux, AB, Solna, Sweden) according to the manufacturer’s instruc-
tions. MIC values were interpreted in accordance with EUCAST clinical
breakpoint «riteria (V4.0; www.eucast.org/clinical_breakpoints/; see
Table 1).

Genetic characterization

For molecular epidemiology, all isolates were characterized by multilocus
sequence typing (MLST), NG-MAST and multiple-locus variable-number
tandem repe-at analysis (MLVA), as previously described.>°

Azithrom ycin resistance-associated mutations in the peptidyltransfer-
ase region of domain V of the 23S rRNA gene were determined by sequen-
cing, as prewviously described.'* The methylase-encoding ermA, erms,
ermC and ermf resistance genes were detected with PCR, as previously
described.’® The mtrR gene, including the promoter region, and the
penA gene weere sequenced as previously described. >3

Results

The phenotypic and genetic characterization of all four N. gonor-
rhoeae pre- and post-treatment isolates (AZM-TF isolates) is
summarized in Table 1, which also includes seven additional
azithromycin-resistant NG-MAST ST1407 isolates from the same
geographical region (Kyoto/Osaka) for comparison.

Antimicrobial susceptibility testing

All AZM-TF isolates were resistant to azithromycin (MIC 4 mg/L) and
ciprofloxacin (MIC >32 mg/L), but were susceptible to cefixime
(MIC 0.032-0.064 mg/L), ceftriaxone (MIC 0.016-0.032 mg/L)
and spectinomycin (MIC 4-8 mg/L). The additional azithromycin-
resistant isolates had similar antibiograms; however, the MICs of
cefixime (0.125-0.25 mg/L) and ceftriaxone (0.032-0.125 mg/L)
for these isolates were 2- to 8-fold higher (Table 1).

Genetic characterization

All AZM-TF isolates were assigned to MLST ST1901 and NG-MAST
ST1407. Using MLVA, all isolates, with the exception of FC-196,
possessed an identical number of repeat units (8-3-21-16-1)
in loci VNTR04-03, VTNRO4-10, VNTR07-02, VNTR15-02 and
VNTR16-01,*° respectively. The pre-treatment pharyngeal isolate
FC-196 had a closely related MLVA profile, 10-3-21-16-1, i.e. a
single-locus variant with slight differences in the VNTR04-03
locus. The additional azithromycin-resistant NG-MAST ST1407 iso-
lates were all assigned as MLST ST1901, with one exception
(IT-027: ST10241). These isolates had four different MLVA profiles,
which differed from those of the AZM-TF isolates with at least two
loci (Table 1).

All AZM-TF isolates contained the previously described C2599T
mutation in all four alleles of the 23S rRNA gene (Table 1),** but
did not have any A2143G mutation.'* Among the additional
seven azithromycin-resistant isolates, HI-015 also possessed the
C2599T mutation in all four alleles, but the others had the C2599T
mutation in two or fewer alleles. All isolates analysed here, except
FC-107, also contained the previously described single-nuclectide
(A) deletion in the mtrR promoter region; however, no isolates
contained the ermA, ermB, ermC or ermf genes.

With regard to the main cephalosporin resistance determin-
ant,” the AZM-TF isolates and HI-015 possessed the penA XXXIV
allele and the remaining six isolates had a penA XXXIV variant
with an additional P551S or A501V mutation (Table 1). These lat-
ter alleles are known to result in higher MICs of cephalospor-

ins,*%13 in accordance with the results of this study.

Discussion

This is the first reported case of failure of gonorrhoea treatment
with azithromycin in Japan, which was strictly verified in accord-
ance with WHO criteria, i.e. a detailed clinical history was
recorded, reinfection was ruled out, the pre-treatment and post-
treatment isolates were mainly phenotypically and genetically
indistinguishable by highly discriminatory molecular epidemio-
logical typing methods, and the isolates were resistant to azithro-
mycin and contained genetic resistance determinants causing
the azithromycin resistance.?*® The clinical failure occurred
after using a 2 g dose of azithromycin-ER (an extended-release
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Table 1. Antimicrobial susceptibility and molecular characteristics of N. gonorrhoege isolates with low-level resistance to azithromycin in Japan

23S rRNA gene (C2599

MIC (mg/L)® MLVA repeat number position)® mtrR
allele allele allele allele promoter
Isolate Date AZM CRO SPT PEN CFM CIP MLST NG-MAST 04-03 04-10 07-02 15-02 16-01 1 2 3 4 penA region® DS
FC-195 2013 4 0032 8 1 0.032 32 1901 1407 8 3 21 16 1 T T T T KKKV Adeletion WT
FC-196 2013 4 0032 8 1 0.032 32 1901 1407 10 3 21 16 1 T T T T XXXIV Adeletion WT
FC-200 2013 4 0016 4 1 0.032 32 1901 1407 8 3 21 16 1 T T T T KXV Adeletion  WT
FC-201 2013 4 0032 8 1 0.064 >32 1901 1407 8 3 21 16 1 T T T T KKKV A deletion WT
KM-026 2011 1 0125 8 2 0.25 16 1901 1407 6 3 3 17 1 T T WT WT  XXXIV_PS51S A deletion WT
KM-029 2011 1 0125 8 4 0.25 16 1901 1407 6 3 3 17 1 T T WT WT  XXXIV_P551S A deletlon WT
HI-015 2011 8 0125 8 1 0.125 >32 1901 1407 11 3 21 18 1 T T T T XXXV Adeletion  WT
IT-027 2011 1 0125 8 4 0.25 >32 10241 1407 4 3 4 17 1 WT WT WT WT  XXXIV_P551S  Adeletion WT
HI-018 2012 1 0125 8 2 0.25 >32 1901 1407 4 3 4 17 1 WT WT WT WT  XXXIV_P551S A deletion WT
IT-030 2012 1 0125 8 1 0.25 =>32 1901 1407 4 3 4 17 1 WT WT WT WT  XXXIV_P551S A deletion WT
FC-107 2012 1 0032 8 025 0125 >32 1901 1407 7 3 5 13 1 wWT WwT WT WT  XXXIV_A501V new L47R

AZM, azithromycin; CRO, ceftriaxone; SPT, spectinomycin; PEN, penicillin G; CFM, cefixime; CIP, ciprofloxacin; CDS, coding sequence; WT, wild-type.

FC-195/FC-196 and FC-200/FC-201 are pre- and post-treatment isolates, respectively, from the first verified treatment failure with 2 g of azithromycin in Japan.

9Susceptibility (S) and resistance (R) according to EUCAST breakpoints (www.eucast.org): azithromycin, S <0.25 mg/L and R >0.5 mg/L; ceftriaxone, S <0.125 mg/L and R >>0.125 mg/L;
spectinomycin, S <64 mg/L and R >64 mg/L; penicillin, S <0.064 mg/L and R >1 mg/L; cefixime, S <0.125 mg/L and R >0.125 mg/L; and ciprofloxacin, S <0.032 mg/Land R >0.064 mg/L.
PA C2599T mutation in 23S rRNA alleles results in decreased target affinity and increased MICs of azithromycin.*

“Two different sequences of the promoter region of the mtrR gene were identified, i.e. the previously described deletion of one nuclectide (A)*'? and o new sequence,
GGTTACAAAGTCTTTTTTATAATCCGCCCTCAT (accession number AB314770), in which underlined nucleotides differ from those in the wild-type sequence.
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formulation using microspheres that results in an extended
duration of effect and less severe adverse effects), which is the
highest dose of azithromycin used for treatment of gonorrhoea.
All four AZM-TF isolates belonged to MLST ST1901 and NG-MAST
ST1407, and all isolates, with the exception of one, were
also assigned to an identical MLVA profile. The single-locus MLVA
variant of the remaining isolate most likely only represents
the intra-strain variability and instability of the VNTR04-03
locus. The C2599T mutation was identified in all four alleles of
the 23S rRNA gene, which has been associated with low-level
resistance to azithromycin,*? in all AZM-TF isolates and the
HI-015 isolate (azithromycin MIC 4-8 mg/L). The additional
examined azithromycin-resistant isolates with this mutation in
two or fewer alleles had an azithromycin MIC of only 1 mg/L. All
these results are in accordance with previous publications.* The
single-nucleotide deletion (A) in the inverted repeat region of the
mtrR promoter, which has been shown to increase azithromycin
MICs by causing overexpression of the MrCDE efflux pump,*?
was also present in the AZM-TF isolates.

As mentioned earlier, the treatment failure was caused by
N. gonorrhoeae MLST ST1901 and NG-MAST ST1407, which is,
together with its evolved genetic subtypes, a multidrug-
resistant gonococcal clone accounting for a high proportion
of the decreased susceptibility and resistance to extended-
spectrum cephalosporins in many settings, including the Kyoto/
Osaka area, worldwide. #1718 Interestingly, the azithromycin-
resistant gonococcal MLST ST1901 and NG-MAST ST1407 strain
causing the treatment failure in Osaka was fully susceptible to
extended-spectrum cephalosporins (e.g. cefixime MICs were
0.032-0.064 mg/L) and instead had substantially higher MICs
of azithromycin compared with conventional ST1901/ST1407 iso-
lates.**7:2 3 In the ongoing gonococcal surveillance in the Kyoto/
Osaka area, among 413 isolates collected from April 2010 to
March 2013, 12 additional isolates showing azithromycin resist-
ance have been identified. Of these 12 isolates, 7 were assigned
to NG-MAST ST1407, but all 7 had decreased susceptibility to
cefixime (MICs 0.125-0.25 mg/L) (Table 1). Furthermore, three
azithromycin-resistant NG-MAST ST1407 isotates were found in
the Tokyo area in 2011.1° Two of these three isolates had an MIC
of 16 mg/L and possessed the C2599T mutation in all four 23S
rRNA alleles. Both of these two isolates also showed decreased
susceptibility to cefixime (MIC 0.125 mg/L), in accordance with
conventional gonococcal NG-MAST ST1407 isolates. Accordingly,
two subtypes of azithromycin-resistant gonococcal NG-MAST
ST1407 appear to have evolved and to be circulating in Japan.

Azithromycin-ER has been approved for gonorrhoea treat-
ment since 2009 in Japan. This drug has high activity against
many Gram-positive and Gram-negative bacteria, high tissue
penetration {making it effective for intracellular pathogens), a
single-dose oral regimen, less severe adverse effects compared
with conventional azithromycin [immediate-release formulation
(azithromycin-IR)] and ease of administration, increasing compli-
ance. According to pharmacokinetic/pharmacodynamic investi-
gations, a 2 g dose of azithromycin-ER results in 3- to 4-fold
higher AUC in serum than a 500 mg dose of azithromycin-IR.?°
As the efficacy of azithromycin is best correlated with the param-
eter AUC/MIC, azithromycin-ER (in a single dose of 2 g) might be a
more effective option than azithromycin-IR (in a single dose of
2 g) for treatment of gonorrhoea. However, appropriate compar-
isons between a 2 g dose of each formulation, taking into account

selection of resistance, are crucial. Gonococcal strains with high-
level resistance to azithromycin, due to an A2143G mutation in
three or four of the 23S rRNA alleles, have been isolated in several
countries worldwide,** ~2* though not yet in Japan. Nevertheless,
data from the gonococcal antimicrobial resistance surveillance in
the Kyoto/Osaka area® showed that 3.2% of the gonococcal iso-
lates from April 2010 to March 2013 were resistant to azithromy-
cin. Previously, levels of azithromycin-resistant N. gonorrhoeae
isolates between 0.4% and 6.6% have been reported in
Japan.®*%2° However, additional data, including clinical trial
data, are needed for the determination of an evidence-based
resistance breakpoint for azithromycin-ER, as illustrated in the
present study, which shows that N. gonorrhoege strains with low-
level azithromycin resistance can cause gonorrhoea treatment
failures. Given the occurrence of azithromycin resistance in
many countries globally already and the rapid selection of azith-
romycin resistance when it is widely used (including at doses of
2 g using an extended-release formulation), azithromycin should
not be recommended as monotherapy for first-line empirical
treatment of gonorrhoea.
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WENZFNBENDL ZEPRINT WA,
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K R OMETSE, 25 307 OB 5 EY, W onT

K1 MHELLOME - 7T 3 VTIRE
B T A AR
ﬁ& Fofkik ’ MR MR
E o DNA  H»47UvyF  PCR* SDA*  TMAS7
B IDEIA  Ju—7 ¥x7Fv—  T¥7 Su—7 Fiaw
- % % Yay Fws  avE?
om
Neisseria i) % A A ® o) o)
gonorrhocae i%
Hb
Chlamydia ;,1; o A a o © e}
trachomatis
© — WIHRAETHELEZ 7 A (BB oML TIRHEES » 7 B).o
@ — IHIFHRAETIHEIE Sk,
O — 3727 ATHED. WERE CREEID RO RV,
A = HFREDEIEXH L. T4 FIA4 Y TRIEESL TRV,
X = BEEEEE UCHE Ly,
*PCR : Polymerase chain reaction K AT —EHPBIE
#SDA : Strand Displacement Amplification SRS
$ TMA : Transcription-Modiated Amplification BEEA-TERIE

F£2 MW 793 V7RIS (MRIE BW - R AT
42011 X 9EIH)
PCR ik TMA ik SDA #:

B4 Tr7yar TTFA4w BD Su—7F
STD-1 Combo2 vy I3y
7S5IVT NS vSIVT /T T S aTF
TFA FA4EY| LT A FAE)T -
FTIILT T/Lv7

LIQENDE E ) DR En ) -
R

F—y b DNA rRNA DNA

AR IR [ 5 I % 4.5 K %9 2.5 WM

/N R EE
rIIVT -
rFawF R

1 [FU/Assay

1 IFU/Assay

1 IFU/Assay

TeAHIEREE
FAEYT -
T/L7

5 CFU/Assay

50 cell/Assay

10 cell/ Assay

HOUE - Mt | MR b oz

AR TR

HRL S0 5 | RIS
ARG

MHEER K EICL - TERIRHICZ )T 5 >
A ENTVBEHMUTH A0, 753IT7I2on
T b BRI BRI EAL I IR TIHEE T BRI
FETBHREEEI 2w EX RIS, #
W - 279397 oBlRE (1) LT, S
BE KEoR), BEIKE (7739 T70R),
M, BBEIREYD 520 T, [
iE BW - R A K94 > 2008] &b, EEA
O ORI B E A W B IE 5 o SDA
(Strand Displacement Amplification : # & ¥ 14

1785

&) %o BD FYu-7F5v 2 ET CT/GC (HA
RZ My -FoFdryy, LWTFSDA LKT) &,
TMA (Transcription-Mediated Amplification :
EENEME) E0o7774<varR2 (L
Vo, DT TMA &HE3) ZHERLTWAS (FE2),

EANC, KE, 7T VT CBERENES R
TWABEBEIE#RIE L L CTPCR (Polymerase
chain reaction : Y A F—VEHFIE) EOT
7Y a7 STD1l F ALY 7T/ LT BIOT
>7yaySTD1 793V 7r5a<i4 AR (0
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WHE O SBIEHL L

#3

KR o RO S LTn 2

PCR
FrTYy ayt

SDA

VAR e

AT

3 Ao AT

TMA realtime PCR
TSI A S 24800
o B2 ) AT A
AT EE/AN

YU 53 VT HH O

YaFATT AT 4wy A LF PCR W)
Hd HHY, PCRAC X B ki fe A ¢ C1PEI 8 0>
WARNEF A &) 7 & ORI FURDH U % 72 0 T
MR IZ 3§ B AL IS D728, A Fo A4 >
TRER L Tz,

TEMEISIER I, OB AT B IRIE
MHEWHAETH B, BlEDOSDA, TMA &b
WCIHE R ASHOMES v MiZo2 b TBEH
T, RERAT7HRy bELETESEHAT Y
Fuv bOWFINT, WD AT 72 FIR LR
LRI R 5% ve L L, IHEONPEL,
JRAE R - TE I TR BICIRC, RS E
7L FEEE A T 7 HOMECIEHEEAS D b A
BEFAD—EBOREE LE LI TE 2V, &
B NCR LA L DT RICZ LWilkE B
KO 7 IV TIEGEO S, oMV TIA
WIHBEN A E B AYIZEEB U 7o IR B A Y %
WOZTORWTEEDTETER V. —F, I
DI IHEE G258 B D TEBRVWIERITH
B2 5 2 IS A ORE R 2 fEEICRIT
&, PEREM OB RV OFEIC L 5 B8
EZFIL wEWI ATy M2H B, [P
fiE oW - B A Ko 4 v 2008] T, MHEER
T7EDBELIIODWTHH TERVE W) BT
T, IPWRIZHERS >y B Tho/zds, FO%k
D ISR R RIRE U 72 IR AR O M P 1 A
D7 ERSETH LI L ERTHIGEER K L LR
SN, THREE W - 88 V4 V54>
2011 TRIEEER 7 7 L EATH DBPVHIEHER S
VI AELZoTWA, LHL, SDA, TMA &
BT, HEOBISHE & L TRBRIRShTw5
DFHER T 7DAHT (3, 4a), J WL
Bk & LTHRBIER SN T v, 9 SWETHR

MERMIEEICH T2 2P VEIREOE
A

1786

BT WA RO R v b EHGCT S 2 &8
TE DN (Fdb) B, BIGIE O 72 b s

TR OY i AL AR RN I AT R oW 0 Y o)
bo BiAIZ, PCR ONHIEHE A O LIS

D WA R L 72124k ), real-time PCR ¥ (=
ISAAR0 AT A CT/NG, Uia - 470
SATA w7 R) WIS L LT DS E #
BrE U7oMRERAE S UCAET B 1 B RBUL,
S GRICWHBHA 7 7Essh), B85 10 H
PDWh o Bt v 7 — O TR E 22 5 R
ATH b,

BRI S T LR

DIRGA & M & ST & 22 o bR 3% T
PeAbAS, T ZBIES SITHRIMEL Tv b, KHEIE
PSR PAL 2 R LT WIEE2 B Y, T
%  OPIHIR T 2 Foo BEHODH 5 IS
Th, #HE - FEEERDL &AL TR
NWPEILH B T, HEEOMBMBITEDEN
D MEREAIER T, IR TR R A
WIEHIA D B 72, RILERALC & o IR 5
PR D EWEBEL2TNER S5, A
PRI F & TIX BRI B0 - BT A4 P
4 DR THIRT 5B OBEIL T %2, WE
OERFOEHHE IS b THRETOEIIYIF LT
Who ARG D IHTEIRGC B IFIE 100% A %)
TFELT, 7 Y T7HFV Y (CTRX: ok
T4 V) BEIgHEERS (s 2 A), &
TFIVA (CDZM : r=+t7, JA4+t7) 8%
1E/id2g%1~20/ BH%E 1~ 3 BEHES (G
#5007 B) WMRRENTWE, ARZF <A
¥ (SPCM : PR E Y V) §5iE2g MEARS (H
2T 27 B) ZHEERBREICIZIZIZI0%ETH
B, IHEBRA IR RS B 70 HR, S S
NTWwa, BOEEL LT, £74F% ¥4 (CFIX:
RTANRY) OREHIIRLML, EHECLS
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a @ SRR AHE * v b

HAZW Y A WHL BANSowT

WE - 77397 BRI

PCR
Fryryary
W AT T

SDA
Ta—=77v 7
wet AV 7

TMA
aVR2
wet A7 7 E

b HEH 5 AV Ay b

o HH

SDA .
ra—7%y 70 ,
FRERIMA 088 g
TMA N
3K 2 i
TR A 7IRVT
RT-PCR N

2INA ?ﬁ*l%l
753IT7

9 A HEERTUTI A %

*9 DU RULEIS S H 0 72,

HREEEREMNICEATRTH 2, LAL,
400mg/ 42/ H% 3 HH$5-T 30 ~ 40% D ik #
BN H 5 DT, EFREOWEBBEHERFREL Y
Brikb,

75 3IVT7ONEEBRICE LTI, HEEFRL
L YAERSTEY, FRELET CEROME
B B,

. BHYIC

HARD W EMBGEE L EDIHES S CTRX 28
BE A % 7R 3 ¥R AVEE S 72 2 & A8 2009 4B 12 )
B a3Nhi, #%ZFTCDCIE, 2000 E5 5
2010 FEDMBEBIFEY — XA TV AV AT LD
*— & R EMNT L. 2009 4E 7 B @ weekly report
O EPTHREDOL 7 710 2K Y REIHT B0
MDD BB L EATEIY LVF, [2007 ST VA
T ¥ a0y A~OFELIEAZE & LR
TLHENIHER L VA VAR LTS TE 7228
BIEDREF 202 B5RD 5 EREORITNBA
] PEERES LTV 5, K OIHE R~

1787

PN B & DMLY

D1 BIRFETH B CTRX ITH LT, PK/PD IC
o 7o) 24k 58, HEZHSTL, BERRY)
PIOFEEPHER SN GERFE S ICITRE WL
&7

X &

1) HEARIER] - HFE - THEUEGE  H AR B A
R E— W OHBE R R IC oW T, BE R 107:
760-763, 2004
HR— WRER L YRy 5 3 V7, KEMIEE
¢, MB ENT 43: 37-44, 2004
KRBT, DMRES B 5P EREE L
Neisseria gonorrhoeae 3 & U Chlamydia tracho-
matis IH I & D B i —IHFE 2 7 7 & O AR E
H MR SiE &S 181 115-120, 2007
AREEF A MR X UHRRYEY U =y 7B
LIHEOWRE - 75 3 V7B Dﬂ[ﬂﬂ 20: 347-
353, 2008

Eﬂnﬁh‘“ RBLE#EEZ M HREEs Y=y s

%% %2 B b Real-time PCR % V> 72 Neis-

seria gonorrhoeae 3 & UF Chlamydia trachomatis
OB O WRE. Bk EE SR 200 127-133,
2009

2)

3

4)

5)
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MB ENT, 153 * 57-66, 2013

SHHE - FHDERD 505 FSIMIRHE
O0. &
3. STI &IRHEEADREH

i L

~Abstract  HEBOE | BRE THHEFCRBILEBUT, B2 MBZOBREICO/RKIE,
BOVRAEILRFUBERASD. HSV LB ORMERICHHN AT V& - UDA - B
B EBRARRBAEREL, BRUOBACERDSHAOND. HIVIE, BEDHDS 2~4 BREE
DORUEMIPREPIAS, A TNV I VR MERE BB ORI AEBEZRAS

HIV B HILIRICH DDA D OREEERREICE, HhDUKE BRET 7 200K, B
MAIDE, BE, IEREROLRINE NRIEE IERTFCUZAE, BYEREESDHY, €
NENREICEDHAHP, BNBZHAD. KA IS IDT7RBEEABFROZVEBMET, £
B5EMBICIEET B ERSPISBERMEICERT S —F T, I<BICIERNGRIELX, R
Bk, EMRBAKIC K DWAERAD. HPV (SHhIREEE & OREEPERH S TS D, HPV B
ZDOHDISFAERMETHD.

Key words B (sexually transmitted infection), #58 (syphilis), BHINILRZ -1 IR
B4 5E (herpes simplex virus infection), & NRIETR LT 1 L XBEEAE (human immunodefi-
ciency virus infection), # B #E (gonococcal infection), 75 X T 7 BEE (chlamydial
infection), b RN/ SEO—r74 L ABESE (human papillomavirus infection)

Lok b OIS B B PRI 1. 2 0)

PR ARG 1L FE R X Y STD (sexually transmit- KB R BRI OB LT ud ok, JFHIC

ted diseases) DMEDSEF LT 525, % DR
BB TIEFEREREENF v VT %o T
BEMKICKECEELTCOB I LB ING
XA Why, HEEIE% sexually transmitted
diseases T 7 {, sexually transmitted infec-
tion; STI &R L I o Twd. STIDKE
BAEHD S B, WRFHRBICHETLI b OL LT,
Hidg b VAR A —=, BHiANVRRY AL VR (her-
pes simplex virus : HSV), & MEERET A VX
(human immunodeficiency virus : HIV), #KBi, 7
5IVT7 MFavTF 4 A (Chlamydia trachoma-
s UUF, 275397), e b= (IR
(human papillomavirus : HPV) 2S5 IF 5 5,

ZULMORBL OEHPHE LD DEND 5.
AR T HSV BRAWE, HidE, MBI U253
V7 EYE, HPV BSEISDWT, TEMRIEOHE A
DMK S A IBERIE, 2, BRSOV TR
5.

BB

WA A~ O—FTHHMHEP LR
3 — ¢ (Treponema pallidum subspecies pallid-
um i LWF, Tp) & FEHARL T 28 HRYE"T,
EDH oW B MG 12X H ORGP, B
BERF TR E R LU 5. JRIERBERIIERET S

* YodaKeiko, T 116-8567 REMRINXERA 2-1-10 FELFERAERERL 7 —H R, 502

57
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1. DEOMERERS 4L 5, B ik 2 L ) R
RGBT, EREOECEEEY TOEEMCHNS
(CHR 2 X U ¥R

= 3. 5 2 M oMETTRIREE (43 i, BE)
CIEE & h b DIFRE I IR LR IR, BhIEBE
FFCETORENS ). HEREECIREO R
THINEAPD o CHKET [AAME] L 3
W5 CURK 2 & D &)

BT ABREERICOV SN, BERESIZMm
TEHE SR T 5 PERRRER D & Wik AE
s &, B ORIIEICRED A LA BN &
Bd B, BEMEE Tp IR L T o O (56
1~4 NICL o THobNEHE, EEIFRELS,
H SRR, 61 omes, mik
TAE. 82 HioREERE, DOAKTIME, WEICA
L BGAENH B

1. BAHOMEIK

1) ¥R - BEETH

BEB3-r AREFCEII AL L RE
T, TpPBALLEMIZ LI 934 U (W EITE

B 2 VBT (16 %, i)
WAL L b o, B RS
DATFOFMICT, T VKD F LU KRR—
THBEING (CCHL 2 £ Y ER)

R 4. Mg 2 W ooNRERERRE (27 1, &)
A I o TR RS L T,
BEASE % R X 9 % “butterfly appearance”
FELTWS (S & )il

& K1), #MEBIEESOPIRIGERENTES
(REME T, B2). FEIRER: - W T A 0%
WP T, TASTKILEEROKE S TH
FREETELKEO LIS s, HHIEER
TR, 5, RN IC 1M, B 2~3 B
N5, BAIERCHERICE B s Y o SHilE
fEE v, Zhy@EitYch s,

2) O/% - #EH

WGt 12 0 B O 2 9D, D - WSO
JEBE(FLEABEE b)) B AR HR LS. IHE
ORER ()L, WETETORE D, F
AAPoBELRKEE R LCEREEVRE
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£ 1 WHMOHES  EEREOS RO
STS TPHA HUE % RROFIR
_ . It
TRICIRAaER”
N B EHERBEYE (BFP) #E BBOMBERRS B O N D ISE L. 2~ BERICERES
B ELin® MBI
- * SEMEA B IGE (BFP) MBEB I L T LNV L AR
+ + e s B & B, IR, . IR, B
: : WAL L £ T STS HIBHE R R T Ha%E (D
- + MERRBROTHEEE
(SZih 1 SV HRERD
*F 2. WEREMGEEUS SR (T o ROMR
M B (B EIRERD
srs RPRE 1 2 4 8 | 16 32| 64 128 256 512
DA% N 2 4 8 16 32 64 128 256 512
Tp TPHA 80 320 1,280 | 5,120 20,480 81,920
H5  Fra-aBs 20 REMERD
AR BT Bl | BEE | -EL
OTHR 1 LY ERD

o FMRE MR E O B ARG

IR STS BEAMED TPHA SROPURBICET L TS s A b

OFLARTHE NS, LEBESIR - @A 5 Lk
CISE VU 7% “butterfly appearance” #2775
(10 4). HpsEdEnfa 403 IS P BE R B 5 B R T,
A v Y TV R BT W B AHERE O B BT 08
WCTHIBE S e, REIREE, DI e b, WA
S FLB R R AR AN 2 R 2 27, BIE
KA, MBSV TEZTIHELD 5.

2. BE-2

Tp QHHRENTE RV, BERLT S
EEEE 2SI RS IC L - TRI§ 5.

BRITRP O h v IV VEE OENE BT 56
W, REE, S LAT TRERE L HIZKE
WRFE~E T 5.

1) BEE

TP TR R RE 72 & o CIREIE R O MEF R 25 12
12 Tp #% { AT A O BEETORBDPEH
TH5b. BT IR O R % o TRILL
TR A5 A R 5 AR, B LBERT S,
727EL, Tp EHEAREE M LER—< L D&
AEHEE, LPEFELERSOBREDDE TR
Wid5. F/, HHENVoLAREEND LR

MB ENT No.183 2013

B Tp B LIRMEIMET 5 57280,
LTI R 5-A2AT

2) BwEDERIS

MR M S, ) VIR0V Y F ) E Y
PR &3 B M B0 U (serologic tests for
syphilis : STS) &, Tp PullENH 5. STSITIEA
5 2% RPR (rapid plasma reagin) %% 0, ¥t
JE 12 1 TPHA (treponema pallidum heamag-
glutination assay) & FTA-ABS (fluorescent tre-
ponemal antibody absorption test) #EAdH 5. &
Uiz STS @ 2# & TPHA o EMREZ TV
(#1), BHOBEEICSTS BLU TPHA OER
BB CHEBW T2 (R 2). HHiME RIS EnT
R IHEELE 2HUBROBCAERTH 5.
WiEHES FUS R TH, MBRHRIT R 681
BihgEbh 25613, 2~4 BRICHREZITS.

INnF TCHFEETITLNLTWA STS, TPHA
DEEARAE, EERIREO BB RN E 5
sh, FERIGERICEASh 055, HEER
e L EROAFHEICLZ2ERREORME L OM
BMEIEHBESY Y POA—F - 2L ERBD
59

XS
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THEETS.

MEBEBRZ TR HIVEREZ AT AREEW
&, MFMH RGBTSR OBEIIL T HIVRE
ZBITA.

3.8 &,

TplRIZL A LOREECRZUSH 5. D
ZERATL 2O R A R EORE BIREDHIH
U CHESH, BREEBICBITESETLEI) B
ENBDHHIOEET S,

B bR NHPEERIIR= VY T, BOE
Hl AMPC, ABPC % &% 1 [H 500 mg, 721
DEBCPCG(R Y IRV IRV UVHFF
NA VY GPE 400 TTHALE 1 H 3 EiRST
b, REVYUVTUMF—-OBEEIIERI YA
7Y Y& 1E100mg 1 H2EEST 5.

WA, F 1T 2~4HE, 2T
4~8 WM EMEET 5. PUBEL T CIEPIR,
A B AR RS ISR S M2 ER T 5.

HEBRICH Y, AIRBIAEED 2~12 K
Bz, EEEE - B - BERK - THEER - B -
R - BUR % & ORI —BHEICHN, (2128 HF
MUY 5. 2 OB4IE Jarish-Herxhei-
maer B EFEN, 8B 1IT50%, §28 Tl
5% Hhb, Tp LRI LEAKRD ) REHE
BB INTELBZ Y F MYV RUST, B
M ik PIE T AR R, HERBRICZO
P %#HBL, BEHLBR CEOMHE LTI L
BWIXHIBEHELRELTBZLEIEET B
BIELEHATTFHRFLTBNTS I,

HERTR, RO Tp ASH%ET 5 & STS Huffliix
TADZLDLEDOT, STS CRMIT GBI EH
LW e s, —F, TPHA EREIXHERBICL
TLU KM L ST, RERHREEEL 2. R
IS Loz e fTo 2% BKEROR
MR RV W L L, STS Bl EHyIcE
L TEEBESSHUTICET 5 L THRT S
VEDHL. HEBEEBETD STS EREN
16 48 DL ESR 3 61E, BT 2 72 B RS
PEEDNL 2D, BRELBEZENT S,

HSV H£IRER - Rk

HSV iZid, 1 BI(HSV-1) & 2B (HSV-2) %'
5. HSV-1, HSV-2 & 12, FIEHD 0% LLEIE
REEHBEL. BHRERCBET L. RHOH
10%42, HEOMK, THE - Rk, iR
ADRFEN R LN A, Fi HSV-1 ZE - B -
IR, 2EHARICREEZEL 578, HSV-1IC kK
BEBANNRAL, HSV-2 IZL BTUEANLRA
DIELH B,

HSV HIHEE - Rdkscid, 10 Mt ~30 mft
B FHAEGIC SV ICARE L B A A D
haZeh% <, HSV-1, HSV-2, &5 5 b HE
L

1. BAHOERK

FU LB 2 A, W - MTHOOE
BEEY & T BHDE . 38~40C DR x,
EEEY v OSEERE . OFRE - E
Bk - EEEREOY VBRI EE R L bR
RIBENRA SIS (M 5). BEMRERELERY,
HSV R EONZFREKORBIZLT L L REH
W= L, BEORBONERMEES), &
Fadk, TR, DB 6) ICANRAKEEDT
TINAREND.

- IO RES L N2 BT 5205 Wik
RBEEFZER T—EDOZ LS. EiEA
WRAREEDANNNZBR2HETLEHED D
5.

2. 1E - 2R

HSV HIHEE - RikAOBRHICE, PuEKE (£
J &u— LRI & B ERHRE) SRR T,
AR IR E O ND, SRR CEME b
BTHYEbOTERTHS. HETHEERIL
22T 7 8 RBRBREOMIEE AT R 5 AR
L, FLHSV-1 BEXUHHSV-2E/ 7 u—F
PUEZHWT, A VRS Z EET 5.

PURRAEDST & W BT, BICORB
HIGTdH 5 MERAREIC X 5 BHTICIZEE
»oH7z, BEKER M2 #12roREe8Ice
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WL, ¥or A W AIOEG AW 5 LAk
Biva. Ll IEFIEEROH AR TH L,
LT ORI BT R 5, BREZETEEEL < 2w,
HSV HEINBRR & TH NS, Hio 4 V2O
B2 BE L C 3 H H A HRERAY R s LR
05,

BAlte B % EEELORND D 5 BHET,
FE LM OBE & DERBWM LA E 2 BIEI,
TELO L TIRIHORTE A & $RILL 72458 M =
R & TSV S DRI A BER 4 5% .

1) 74 NAGHBEE T— WV FAY V& — K,
FERUEATE , BHI AT RE.

2) BirEkiE: (PCR 5. LAMP R) @ 585
A3 < B s AT

3) Tzanck Bk @ b2k C LA (2 RAE A5 T
BE,  TEASHII ARy 4 full B F 7243 Cowdry 2
DB AR, Tzl 4V AL TN 5.
HSV & VZV OH) BNE AT,

4) MIEH A © HUERAR CLL IR Y 368
v, 2R & B o~ 7 g CH EoP R L
AL TCEMTAI EDPURETH L. HSV W
Gt LA JE BRI S B 0 C, ML BO A A K
HTHLHI LT TEBEMERITI RV, HSV
W[ — BRI BT HSV-1 90k, HSV-2 #1
e, WRFRRERYE, B L o A LIREND

D, F/HSV-1 & HSV-2, #7- HSV & K
RIS 7 4 v A (varicella zoster virus + VZV) i
T L JLIGASAFAE T B 728, ML HOARAf 2> ©
HSV-1, HSV-2, VZV # ¥ TE 2wt b 5.

3.8

NT 7 ab 1 E 500 mg, | H 2 BA T
SHRE, F/@7ryr7uen1m200mg, 1 HS
WA ROTS HE, OoXserTHRT A, #10
PR e 2 EAREHI T, 7Y 7 a ¥ VIE Smg/
kg/ll, 1 H 318 Wefijdg, 7 HEIxG§ 5. HHE
REBEEA DRI T, 23V, 2L T2 r Y
D75y AECCHIZ & D B EERET 5.

5. HSV MHEERPES (20 %, #HE)
CERRBEEORE, WHERE) o ERoES
% bk BERIERR 2 3R B (SCHk 6 & 1 R0

6. HSV MY (25 i, 5
L EHEA S & ORGSR £ D HSV-1 ESIC & 3 Fbks £ B0 S 7z, (BBMERD

RIZT 77 2 BADORNEOHREF A LN S
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