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Abstract Neisseria gonorrhoeae is one of the most
important pathogens causing sexually transmitted infec-
tion, and strains that are resistant to several antimicrobials
are increasing. To investigate the trends of antimicrobial
susceptibility among N. gonorrhoeae strains isolated from
male patients with urethritis, a Japanese surveillance
committee conducted the first nationwide surveillance. The
urethral discharge was collected from male patients with
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urethritis at 51 medical facilities from April 2009 to
October 2010. Of the 156 specimens, 83 N. gonorrhoeae
strains were tested for susceptibility to 18 antimicrobial
agents. The prevalence of B-lactamase-producing strains
and chromosomally mediated resistant strains were 7.2 %
and 16.5 %, respectively. None of the strains was resistant
to ceftriaxone, but the minimum inhibitory concentra-
tion (MIC) of ceftriaxone for 7 strains (8.4 %) was
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0.125 pg/ml. One strain was resistant to cefixime (MIC
0.5 pg/ml). The MICs of fluoroquinolones, such as cipro-
floxacin, levofloxacin, and tosufloxacin, showed a bimodal
distribution. The MIC of sitafloxacin was lower than those
of the three fluoroquinolones listed here, and it was found
that the antimicrobial activity of sitafloxacin was stronger
than that of the fluoroquinolones. The MIC of azithromycin
in 2 strains was 2 pg/ml, but no high-level resistance to
macrolides was detected.

Keywords Neisseria gonorrhoeae - Nationwide
surveillance - Antimicrobial susceptibilities - Japan

Introduction

Neisseria gonorrhoeae is one of the most important
pathogens that cause male urethritis and female cervicitis
as a sexually transmitted infection (STI). N. gonorrhoeae is
vulnerable to high temperatures, low temperatures, and
drying, so that its survival is difficult in the general envi-
ronment. N. gonorrhoeae transmits from human to human
as an STI to maintain the species. When antimicrobials are
used for humans, N. gonorrhoeae has been also exposed to
many antimicrobials in vivo and may continue to survive
despite antimicrobial pressure by acquiring drug-resistant
mechanisms.

When penicillin was developed, penicillin showed pow-
erful antimicrobial activity against N. gonorrhoeae and was
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extremely clinically effective against gonococcal infections.
However, some populations of N. gonorrhoeae strains pro-
duced penicillinase, and penicillinase-producing N. gonor-
rhoeae (PPNG) spread throughout the world. In Japan, it has
been recently estimated that the prevalence of PPNG was
less than 1 % [1, 2], although, historically, it has reached
approximately 16 % [3]. Moreover, chromosomally medi-
ated resistance to B-lactams has emerged and is spreading.
The first N. gonorrhoeae strain with resistance to the oral
third-generation cephalosporins in Japan was reported in
2001 [4]. The resistance of N. gonorrhoeae strains to ce-
fixime, which is one of the antimicrobial agents recom-
mended for the treatment of gonococcal infections by the
American CDC [5] and many other countries, has also been
reported [6, 7]. In addition, a ceftriaxone-resistant N. gon-
orrhoeae strain was isolated from the pharynx of a female
sex worker in Japan [8]. The prevalence of fluoroquinolone
resistance among N. gonorrhoeae strains has reached almost
70 % [9, 10]. In many countries, azithromycin-resistant N.
gonorrhoeae strains have also emerged [11].

Given the situation just described, attention to the anti-
microbial susceptibility of N. gonorrhoeae has risen, and
surveillance of the antimicrobial susceptibility of N. gon-
orrhoeae has been performed by individual laboratories in
some areas of Japan [12-14]. The surveillance committee
in three Japanese societies, including the Japanese Asso-
ciation of Infectious Diseases, the Japanese Society of
Chemotherapy, and the Japanese Society of Clinical
Microbiology, has previously performed and published
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other surveillances regarding antimicrobial susceptibilities
of pathogens of respiratory infections [15] and urinary tract
infections [16]. The surveillance committee of these three
societies has now conducted the first nationwide survey of
the antimicrobial susceptibility of N. gonorrhoeae.

Materials and methods
Patients and participating facilities

The targets were male patients older than 16 years with
urethral discharge and symptoms of urethritis, such as pain
upon micturition, urethral pain, or urethral discomfort. The
patients were diagnosed with gonococcal urethritis by a
clinician. The period of specimen collection was between
April 2009 and October 2010. The 51 participating facili-
ties included departments of urology in hospitals and pri-
vate clinics that specialized in urology or urology and
dermatology in Japan. The clinicians who participated in
this study explained the purpose of the study to the patients
orally or through written documents and obtained the
written consent of each patient. This study was approved
by the ethical committee of each facility. The facilities that
did not have an ethical committee submitted this study to
the Ethical Committee of the specific non-profit organiza-
tion CREC net, Kitakyushu, Japan, which approved it.

Specimens and patient information

Discharge from the urethral meatus was collected with a
sterilized cotton swab, placed in transport agar (BD BBL
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Cultureswab EZII; Becton-Dickinson, Tokyo, Japan) and
sent to the Infection Scientific Control Research Center,
The Kitazato Institution, Tokyo, Japan, at room tempera-
ture. Only one specimen was collected from each patient.
The patient’s information, including age and diagnosed
diseases, and the properties of the discharge were reported
for each sample.

Isolation of N. gonorrhoeae strains and antimicrobial
susceptibility testing

Bacterial isolation and antimicrobial susceptibility testing
were performed in the Infection Scientific Control
Research Center, The Kitazato Institution, Tokyo, Japan.
For each specimen, N. gonorrhoeae strain isolation and
identification were attempted. In addition, genetic identi-
fication was performed using a nucleic acid amplification
test (Cobas amplicore STI-1; Rosche Diagnostic Japan,
Tokyo, Japan).

The antimicrobial susceptibility testing was performed
according to the Clinical and Laboratory Standards Insti-
tute (CLSI) Document M7-A8 (M100-S21) [17], and the
minimum inhibitory concentrations (MICs) were deter-
mined by the agar dilution method. Supplemented 1 % GC
agar (1.1 g L-cysteine, 0.03 g guanine HCI, 3 mg thiamine
HCI, 13 mg para-aminobenzoic acid, 0.01 g By,, 0.1 g
cocarboxylase, 0.25 g NAD, 1 g adenine, 10 g r-gluta-
mine, 100 g glucose, and 0.02 g ferric nitrate per liter) was
used for determining the MICs. When the MIC of clavu-
lanic acid was measured, cysteine was not included in the
agar. The range of concentrations for testing included
12 twofold serial dilutions (128-0.063 pg/ml of
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antimicrobials), but the starting concentration fluctuated
depending on the particular type of antimicrobial used. The
inoculum was adjusted to a 0.5 MacFarland standard by the
direct adjustment method. The N. gonorrhoeae strains were
cultured at 36 £ 1°C in a 5 % CO, atmosphere for
20-24 h. N. gonorrhoeae ATCC 49226 was used as the
standard control.

The MICs of the following 18 antimicrobial agents were
measured: ampicillin, amoxicillin-clavulanic acid, penicil-
lin G, cefixime, cefditoren, cefpodoxime, cefdinir, ceftri-
axone, cefodizime, flomoxef, aztreonam, spectinomycin,
ciprofioxacin, levofloxacin, tosufloxacin, sitafloxacin,
minocycline, and azithromycin. The susceptibility or
resistance of the isolate to each antibiotic was determined
according to CLST Document M7-A8 [17].

B-Lactamase activity in the isolated N. gonorrhoeae was
detected by the nitrocefin method (Cefinase Disk; Becton—
Dickinson). The N. gonorrhoeae strains that were resistant
to penicillin G MIC >2 pg/ml) and in which B-lactamase
activity was detected were determined as PPNG. Among B-
lactamase non-producing strains, strains that were resistant
to penicillin G (MIC >2 pg/ml) were determined as chro-
mosomally mediated resistant N. gonorrhoeae (CMRNG).

The threshold MICs for antimicrobial resistance are
assumed according to the following criteria: >2 pg/ml
penicillin G, >2 pg/ml minocycline, >1 pg/ml cefpodox-
ime, >0.5 pg/ml cefixime, >1 pg/ml ciprofloxacin, or
>0.5 pg/ml of azithromycin. N. gonorrhoeae strains were
classified by combined resistance to antimicrobial agents.

Results
Number of specimens and isolated strains

Of the 156 specimens from 156 patients, 144 were positive
for N. gonorrhoeae by polymerase chain reaction (PCR),
but only 84 strains could be isolated by culture and iden-
tified as V. gonorrhoeae. Of these 84 strains, 31, 20, 12, 10,
5, 5, and 1 strain(s) were collected from the Kyushu,
Chubu, Kinki, Tohoku, Tokyo, Chugoku, and Hokkaido
areas, respectively.

The median age of the patients was 29 years (range,
16-66 years old). The urethral discharge was described as
purulent for 149 samples and serous for 5 samples. The
positive rates for N. gonorrhoeae by PCR were 93.3 % in
the purulent samples and 100 % in the serous samples. The
success rates for culture were 54.3 % and 20 % for the
purulent and serous samples, respectively.

Antimicrobial susceptibilities

Among the 84 isolated strains, 83 strains were available for
antimicrobial susceptibility testing (Table 1). Of these
strains, only one strain was susceptible to penicillin G (MIC
<0.06), and the susceptibility rate of all the strains to
penicillin G was 1.2 %. Six strains (7.2 %) were determined
as PPNG because of identification of B-lactamase, and the
MIC of penicillin G for these strains was >2 pg/ml (range,
2-64 pg/ml). The MICqgs of penicillin G, ampicillin, and

Table 1 Antimicrobial MIC distribution for 83 Neisseria gonorrhoeae strains

Antibacterial agent

Minimum inhibitory concentrations (MICs) (pg/ml)

<0.06 0125 025 05 1 2 4 8 16 32 64 128 >256 MICsg MICy
Penicillin G 1 12 9 8 25 19 4 3 1 1 1 4
Ampicillin 12 6 24 24 3 1 3 I 1 1 4
Amoxicillin -clavulanic acid 19 7 31 26 1 2
Cefpodoxime 34 5 5 7 21 10 1 0.25 2
Cefdinir 42 1 4 28 8 <0.06 05
Cefixime 46 13 23 1 <0.06  0.25
Cefditoren 29 22 25 7 0.125 0.25
Ceftriaxone 76 7 <0.06 <0.06
Cefodizime 52 24 7 <0.06  0.125
Flomoxef 5 14 11 9 38 6 2 2
Aztreonam 3 17 11 10 3 4 23 12 1 8
Spectinomycin 9 65 9 8 16
Ciprofloxacin 18 310 19 27 6 8 16
Levofloxacin 18 10 24 30 1 4 8
Tosufloxacin 18 1 9 38 7 10 4 16
Sitafloxacin 30 16 37 0.125 0.25
Minocycline 5 14 16 36 7 1 1 3 0.5 1
Azithromycin 10 44 26 1 2 0.125 0.25
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amoxicillin-clavulanic acid in PPNG strains were 64, 128,
and 2 pg/ml, respectively. Among f-lactamase non-pro-
ducing strains, 22 strains (26.5 %) had higher MICs to
penicillin G (MIC =2 pg/ml; range, 2-4 pg/ml) and
determined as CMRNG. The MICgps of penicillin G,
ampicillin, and amoxicillin-clavulanic acid in the B-lacta-
mase non-producing strains were all 2 pg/ml.

The MIC range for minocycline in the [-lactamase-
producing strains was 0.25-16 pg/ml. One strain was sus-
ceptible to minocycline. In contrast, the MIC range for
minocycline in the B-lactamase non-producing strains was
<0.06-16 pg/ml, and only one strain was resistant to
minocycline (MIC 16 pg/ml).

The rates of susceptibility of all the strains to oral
cephalosporins, including cefixime and cefpodoxime, were
98.8 % and 61.4 %, respectively. Only one strain had a
MIC of 0.5 pg/ml for cefixime, and the MIC of this strain
was not included in the susceptible category according to
the CLSI document. Regarding the parenteral cephalo-
sporins, the MICs of ceftriaxone and cefodizime were
relatively low; the MICqgs for all the strains were <0.06
and 0.125 pg/ml, respectively. None of the strains was
resistant to ceftriaxone according to the CLSI document,
but seven strains (8.4 %) had a MIC of 0.125 pg/ml for this
antimicrobial.

The MIC distribution for fluoroquinolones, such as
ciprofloxacin, levofloxacin, and tosufloxacin, was bimodal.
The MICs of these antimicrobials for the 16 susceptible
strains were <0.06 pg/ml, and these strains were all B-
lactamase non-producing strains. The MIC of sitafloxacin
was lower than that of the other fluoroquinolones. Among
the 30 strains that had a MIC < 0.06 pg/ml for sitafloxacin,
12 of the strains were resistant to other fluoroquinolones.
All the strains that had MICs of 0.125 or 0.25 pg/ml for
sitafloxacin were also resistant to other fluoroquinolones
(Table 2).

Table 2 Relationship between MICs of sitafloxacin, ciprofloxacin,
levofloxacin, and tosufloxacin

N. gonorrhoeae
strains

MICs and MICy to three fluoroquinolones
(pg/ml)

Ciprofloxacin Levofloxacin Tosufloxacin

Strains with MIC <0.06 pg/ml sitafloxacin (n = 30)

MICs, <0.06 <0.06 <0.06

MICy, 4 4 4
Strains with MIC 0.125 pg/ml sitafloxacin (n = 16)

MICsq 8 4 8

MICyo 32 8 16
Strains with MIC 0.25 pg/ml sitafloxacin (n = 37)

MICs, 16 4 4

MICyq 32 8 16

Table 3 Antimicrobial resistance patterns among N. gonorrhoeae
strains

Combinations of resistance to antimicrobial agents n
Ciprofloxacin 22
Ciprofloxacin + penicillin G

Ciprofloxacin + penicillin G + minocycline 3
Ciprofloxacin + penicillin G 4+ minocycline + cefpodoxime 1
Ciprofloxacin + penicillin G + cefpodoxime 14
Ciprofloxacin + penicillin G + cefpodoxime + cefixime 1
Ciprofloxacin + penicillin G + azithromycin 2
Ciprofloxacin + cefpodoxime 15
Ciprofloxacin + azithromycin 1
Total 65

Resistance to antimicrobial agents was determined by the following
criteria; MICs >2 pg/ml penicillin G, >2 pg/ml minocycline, >1 pg/
ml cefpodoxime, >0.5 pg/ml cefixime, >1 pg/ml ciprofloxacin, or
>0.5 pg/ml azithromycin

Strains with resistance to spectinomycin were not found
in this study. Regarding azithromycin, 2 strains had a MIC
of 2 pug/ml, but no high-level resistant strains were found.

Antimicrobial resistance patterns among
N. gonorrhoeae strains

N. gonorrhoeae strains could be classified by the combi-
nations of resistance to antimicrobial agents, and 65 N.
gonorrhoeae strains met the resistance criteria for some
antimicrobials (Table 3): all the 65 strains were resistant to
ciprofloxacin, 49 of the strains were resistant to penicillin
G, and 31 of the strains were resistant to cefpodoxime.
Eighteen of the strains did not meet any resistant criteria,
but only 1 strain was susceptible to all the antimicrobial
agents tested.

Discussion

The antimicrobial resistance of N. gonorrhoeae is
increasing worldwide. In particular, p-lactam- and fluor-
oquinolone-resistant strains are known to be spreading in
the Western Pacific region. The treatment of gonococcal
infections is difficult in Japan. In the guidelines of the
Japanese Society of Sexually Transmitted Infections, only
parenteral regimens of ceftriaxone, cefodizime, and spec-
tinomycin are recommended for gonococcal urethritis or
cervicitis [18]. However, a national surveillance had not
yet been performed in Japan [19]. There have been some
reports by different testing laboratories regarding the
antimicrobial susceptibility of N. gonorrhoeae in domestic
areas [12, 13]. However, our report represents the first
national surveillance performed with prospective planning
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with specimens collected from multiple facilities that were
tested in a single laboratory.

The prevalence rates of PPNG were 0.9 % in 2006 [1]
and 0 % in 2009 [2] in Japan. However, the rate of B-
lactamase-producing strains found in this study, which was
7.2 %, was higher than that in previous reports. The
prevalence rate of the CMRNG strains was similar to that
of previous reports. According to this study, the rate of
resistance to penicillin G has also increased. In Japan,
single antimicrobial therapy with penicillin for N. gonor-
rhoeae has not been used. The incursion of PPNG from
neighboring countries may occur, but we have no evidence
supporting such an incursion. Recently, N. gonorrhoeae
strains with a TEM-type B-lactamase gene were found in
Thailand [20]. The increase in PPNG and the appearance of
the TEM-type B-lactamase gene in N. gonorrhoeae might
conjure for us an image that a newer type of resistance such
as extended-spectrum f-lactamase-producing N. gonor-
rhoeae is spreading in Japan. However, we hope this is just
an imaginary spectre.

In 2009, a ceftriaxone-resistant N. gonorrhoeae strain
(HO41) was found in Kyoto, Japan [8, 21]. The specimens
used in this study were collected during the same time
period as when HO41 was isolated, but we did not identify a
ceftriaxone-resistant strain in this study. The MIC for
ceftriaxone in all the strains was <0.25 pg/ml, which is
included in the susceptible criteria according to the CLSI
document. However, seven strains had a MIC of 0.125 pg/
ml, and these strains were considered to be less susceptible.
It has been reported that almost two-thirds of N. gonor-
rhoeae strains with a MIC of 0.125 pg/ml for ceftriaxone
also have a penA mosaic, which is related to cephalosporin
resistance [21, 22]. Only one strain was resistant to ce-
fixime according to the CLSI document (MIC 0.5 pg/ml).
Deguchi et al. [6, 23] recommended that the breakpoint
MIC for cefixime should be changed to <0.06 pg/ml
because the clinical efficacies of cefixime regimens were
not good in Japan, and it has been found that the increase in
the MIC of cefixime was also related to the penA mosaic
[7, 22]. If the breakpoint MIC of cefixime was determined
as <0.06 pg/ml according to Degchi’s papers, the suscep-
tibility rate for cefixime was 55.4 % in this study.

The penA mosaic in N. gonorrhoeae, which is closely
correlated with resistance to cephalosporins, may be
associated with Neisseria species found in the oral cavity.
The ceftriaxone-resistant N. gonorrhoeae strain H041 was
isolated from the pharynx of a female commercial sex
worker who provided only oral sex. In addition, oral sex is
very common between heterosexual couples in Japan as
well as homosexual couples. In our study, N. gonorrhoeae
was detected from the pharynx of 20 % of the heterosexual
men who had gonococcal urethritis by nucleic acid
amplification tests [24]. Muratani et al. [25] showed that a

@ Springer

single dose of 1 g ceftriaxone could eradicate N. gonor-
rhoeae in the pharynx. However, a ceftriaxone-resistant
strain was isolated from the pharynx of a woman who was
treated with 1 g ceftriaxone.

The rate of resistance to fluoroquinolone was 78.3 %,
which is similar to that of previous reports [10]. The
antimicrobial susceptibility to fluoroquinolone had a com-
pletely bimodal distribution. Eighteen strains with MIC <
0.06 pg/ml can be determined susceptible to ciprofloxacin
and levofloxacin. However, it was surprisingly that 30
strains had MIC < 0.06 pg/ml for sitafloxacin and other
strains had a lower sitafloxacin MIC. If the value of <
0.06 pg/ml is assumed as the breakpoint MIC of sitaflox-
acin, at least 12 strains that were resistant to ciprofloxacin
or levofloxacin were susceptible to sitafloxacin. Among the
6 strains with a MIC of 32 pg/ml for ciprofloxacin, the
MIC of sitafloxacin was 0.125 pg/ml in 3 strains and
0.25 pg/ml in the other 3 strains. In Escherichia coli, si-
tafloxacin showed strong activity against fluoroquinolone-
resistant strains that had mutations in gyrase genes [26].
There has not been a clinical trial for the treatment of
gonococcal infection with sitafloxacin, but these results
suggest this drug could be an option.

Regarding azithromycin resistance, the MIC of two
strains was 2 pg/ml, which is thought to indicate resistance
to azithromycin. In Japan, a 2 g azithromycin dose is
accepted by the national insurance for the treatment of
N. gonorrhoeae, but not in the guideline of Japanese
Association of Sexually Transmitted Infection. Therefore,
we must carefully evaluate the susceptibility of N. gonor-
rhoeae strains to azithromycin.

Table 3 shows the patterns of combined antimicrobial
resistance. Among the 65 strains that had MICs > 2 pg/ml
for ciprofloxacin, 27 were resistant to penicillin G, 15 were
not susceptible to cefpodoxime, 1 was resistant to azithro-
mycin, and 22 were resistant to only ciprofloxacin. Con-
sidering all the strains, 51.8 % were resistant to more than
two antimicrobials, and 25 % were resistant to more than
three antimicrobials. However, 18 strains with MICs
<0.06 pg/ml for ciprofloxacin were not highly resistant to
other antimicrobials. This result indicates that multidrug-
resistant N. gonorrhoeae are fluoroquinolone resistant. Only
one strain was susceptible to fluoroquinolones, penicillin G,
oral cephalosporins, minocycline, and spectinomycin.

A new antimicrobial surveillance initiative for N. gon-
orrhoeae was started in Japan in 2012. Since that time,
reports of gonococcal infection have decreased, and the
collection of specimens has also decreased. The purpose of
the new surveillance initiative is to track cephalosporin
resistance and azithromycin resistance after the imple-
mentation of coverage of a single 2-g dose of azithromycin
for N. gonorrhoeae infection by the Japanese national
insurance.
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Conclusion

The first national surveillance of the antimicrobial sus-
ceptibility of N. gonorrhoeae was performed. Multidrug
resistance was found in 51.8 % of the tested isolates, and
all these isolates were resistant to ciprofloxacin. Fluoro-
quinolone resistance was found in 78.3 % of the tested
isolates, and penicillin resistance, including PPNG and
CMRNG, was observed in 34.7 % of the isolates. In this
study, ceftriaxone-resistant strains were not found, but the
susceptibility rate for cefixime was 55.4 % even though the
threshold MIC for this antibiotic is considered to be less
than 0.06 pg/ml. Currently, N. gonorrhoeae is one of the
most difficult bacterial infections to treat in Japan. The
surveillance of N. gonorrhoeae for antimicrobial suscep-
tibility should be continued.
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ABSTRACT

Keywords: Japan has experienced an epidemic of methamphetamine (MAP) abuse three times: the
Evasive drugs first epidemic was from 1951 to 1957, the second epidemic was from 1970 to 1994, and the
HIV third epidemic started in 1995 and continues today. Fortunately, HIV infection is not as
Homosexual transmission serious a problem in Japan as it is in other countries. The major route of HIV infection in
Methamphetamine Japan has been through male homosexual transmission. In cumulative numbers, homo-
Synthetic cannabinoids sexual transmission accounted for 63% of the 11,146 HIV-positive patients and 40% of 5158

AIDS patients as of December 30, 2011. Intravenous drug use accounted for 0.3% and 0.4%
of these cases, respectively. Drug abuse has changed during the past 20 years in Japan. The
changes are summarized as follows: there has been: (1) a remarkable decrease in solvent
abuse; (2) a stabilization of MAP abuse; (3) a penetration of cannabis abuse; (4) an emer-
gence of evasive drug abuse; and (5) a silent increase in medical drug dependence. This
implies that: (1) there has been a change from a “solvent dominant type” of use to a
“cannabis dominant type,” that is, from a “Japanese type” to a “Western type”; (2) a shift to
drugs which do not have a high potential to cause drug-induced psychosis; and (3) a shift
from conduct that leads to arrest to conduct that does not lead to arrest. Regardless of
whether the drug use is illicit or not, drug dependence is a mental disorder. Japan is urged
to deal with drug abuse and dependence using not only the criminal model, but also the

medical model.
Copyright ® 2013, Food and Drug Administration, Taiwan. Published by Elsevier Taiwan
LLC. All rights reserved.

1. Introduction 2. HIV infection in Japan

Japan is now in the 18% year of its third epidemic of meth- The number of HIV-positive people in Japan is very low. Fig. 1
amphetamine (MAP) abuse. However, drug abuse in Japan has shows the trend of HIV cases by transmission routes. Male
drastically changed in the past 20 years, which we will explain homosexual and heterosexual transmissions have been the
in this paper. We begin with a brief discussion of HIV infec-  two main routes. In terms of injection drug use, it is not
tion, which is not a serious problem in Japan. possible to show such data in Fig. 1 because there have been

* Corresponding author. 4-1-1 Ogawahigashi, Kodaira-shi, Tokyo 187-8553, Japan.
E-mail address: kwada@ncnp.go.jp (K. Wada).
1021-9498/$ — see front matter Copyright © 2013, Food and Drug Administration, Taiwan. Published by Elsevier Taiwan LLC. All rights reserved.
http://dx.doi.org/10.1016/j.jfda.2013.09.030
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Fig. 1 — Number of HIV-positive cases (per year). Data
source: the national AIDS Surveillance.

only zero to four new cases of HIV infection due to injection
drug use each year.

The cumulative number of HIV-positive cases and AIDS
cases among the Japanese were 11,146 and 5,158, respectively,
as of December 30, 2011. Fig. 2 shows the proportion of cu-
mulative HIV-positive patients by transmission routes. Injec-
tion drug use occupies only 0.3%. We think that this situation
is caused by the fact that HIV infection among the general
population is not serious and prevalence of intravenous drug
use is not high in today’s Japan [1].

3. Brief history of drug abuse in Japan

The history of drug abuse in Japan started after World War II
and is characterized by three epidemics of MAP abuse (Fig. 3).
The first epidemic was between 1951 and 1957. Under the
pessimistic and pleasure-seeking atmosphere after World
War II, MAP use became a social problem. The second
epidemic was between 1970 and 1994. Around 1970, Japanese
economic growth suddenly fell. This economic deterioration
drove organized gangs to start selling MAP. The third epidemic
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Unknown,

Maternal, 0.2
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AIDS: 5,158

Homosexual,
62.7

Fig. 2 — Cumulative number of HIV-positive cases
(1985—2011) (%). Data source: the National AIDS
Surveillance.
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Fig. 3 — Number of arrestees by type of drug involvement.
Data source: “The White Paper on Crime” and “The
General Situation of Administrative Measures against
Narcotics and Stimulants Abuse”.

started in 1995, after the collapse of the Japanese “Bubble
Economy.”

Japan'’s drug abuse issues are easier to understand if dis-
cussed in relation to these three epidemics of MAP abuse. For a
long time, MAP and organic solvents had been clearly more
problematic than other drugs in Japan [2]. MAP had been
abused mainly by adults, while solvents had been abused
mainly by teenagers [2]. Solvent abuse had been considered a
gateway to MAP abuse in Japan [3].

4. Recent drastic changes in the drug abuse
situation in Japan

4.1. From “solvent dominant type” to “cannabis
dominant type”

It has been 18 years since the third epidemic started. One
noticeable change in this period is that cannabis-related ar-
restees outnumbered solvent-related arrestees in 2006 (Fig. 3).

According to the nationwide general population survey on
drug use [2] (Fig. 4), lifetime prevalence of use of any illicit drug
was 2.7% in 2011. The lifetime prevalence of organic solvent
use was the highest, but does not indicate an upward trend.
The lifetime prevalence of cannabis use was the second
highest and indicates an upward trend. The lifetime preva-
lence of MAP use was the third and lowest, and the trend is
stable. Therefore, we consider cannabis has being the drug
with the highest prevalence of use today.

The Nationwide Mental Hospital Survey [2] indicates the
change in the ratio of various “drugs as a main inducing fac-
tor” for users becoming outpatients and inpatients in mental
hospitals (Fig. 5). Organic solvent and MAP use accounted for
40% of such hospitalizations in the second epidemic of MAP
abuse. However, the rate of hospitalizations due to MAP use
increased and those due to organic solvent use drastically
decreased in the third epidemic of MAP abuse. Cannabis
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