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Pelvic inflammatory disease (PID) is mainly caused by ascending infection from the vaginal flora
including the sexually transmitted organisms, Neisseria gonorrhoeae and Chlamydia trachomatis, and
lower genital tract endogenous anaerobes, leading to serious consequences including infertility and
ectopic pregnancy. To evaluate the efficacy and safety of azithromycin in the treatment of PID that re-
quires initial intravenous therapy, we conducted a multicenter, unblinded, non-comparative phase 3 trial.
Intravenous azithromycin (500 mg, once daily) for 1 or 2 days followed by oral azithromycin (250 mg
once daily) to complete a total of 7 days treatment was administered to 60 Japanese women with acute
PID. The clinical and bacteriological responses were assessed at the end of treatment, and on Days 15 and
29. The most commonly detected baseline causative pathogens were C. trachomatis (12 strains), Prevotella
bivia (10 strains), Streptococcus agalactiae (7 strains), N. gonorrhoeae and Peptostreptococcus anaerobius (6
strains each). The clinical success rate on Day 15 was 94.1% (48/51 subjects including perihepatitis). The
clinical efficacy and bacterial eradication rates against C. trachomatis and N. gonorrhoeae (including 2
quinolone-resistant strains) were both 100%. Common treatment-related adverse events were diarrhoea,
injection site pain, and nausea. All adverse events were mild or moderate in severity. Azithromycin
intravenous-to-oral switch therapy demonstrated excellent clinical and bacteriological effects for PID
caused by various etiologic agents including quinolone-resistant strains and strains with low suscepti-
bility to azithromycin at in vitro testing. The therapy was well tolerated in the treatment of PID in Jap-

anese women.

Registration number: NCT00871494.

© 2014, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.

1. Introduction

4].In Japan, there is little epidemiologic data on PID available at the
moment [5].

Pelvic inflammatory disease (PID) is a common infection and
consists of inflammation of the upper female genital tract caused by
ascending infection from the endocervix in women in their repro-
ductive years, and it frequently leads to serious consequences
including infertility, ectopic pregnancy, and chronic pelvic pain [1—

* Corresponding author. Clinical Research, Development Japan, Pfizer Japan Inc,,
3-22-7, Yoyogi, Shibuya-ku, Tokyo 151-8589, Japan. Tel.: +81 3 5309 7049; fax: +81
3 5309 9060.

E-mail address: masahito.nagashima@pfizer.com (M. Nagashima).

http://dx.doi.org/10.1016/j.jiac.2014.04.001

Based on the polymicrobial etiology of PID, antimicrobial ther-
apy should provide broad spectrum coverage of Neisseria gonor-
rhoeae, Chlamydia trachomatis, mycoplama, and anaerobic and
aerobic bacteria. The initial antimicrobial therapy for PID is usually
empirical, and is complicated by the increasing global prevalence of
antibiotic resistance, in particular resistance to p-lactams, quino-
lones and/or macrolides, among the common causative pathogens,
especially gonorrhoea in PID [1,2,4]. Owing to the emergence of
quinolone-resistant N. gonorrhoeae (QRNG), quinolones are no
longer recommended for the treatment of PID associated with
gonorrhoea [1,2,4].

1341-321X/®© 2014, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Azithrornycin (AZM) is a macrolide antibiotic that has a broad
spectrum of antimicrobial activity covering various causative
pathogens in PID including N. gonorrhoeae, C. trachomatis, myco-
plama, and endogenous anaerobic and facultative bacteria. Ran-
domized controlled studies demonstrated that intravenous (IV)
AZM 500 rng once daily for 1 or 2 days followed by oral AZM
250 mg once daily to complete a total of 7 days treatment produced
high clinical success rates, both as monotherapy and combined
with metronidazole [6]. AZM regimens are included in the Centers
for Disease Control and Prevention (CDC) 2010 sexually transmitted
disease (STD) treatment guidelines as alternative regimens for PID
[4].

Since an AZM IV formulation was approved in the United States
of America in 1997, it has been approved in more than 50 countries
except for Japan. We conducted a phase 3 trial of IV AZM followed
by oral AZM administration in Japanese adults to evaluate the
clinical efficacy and safety for the treatment of PID requiring initial
IV therapy in order to obtain regulatory approval.

2. Materials and methods

This study was conducted in accordance with the International
Conference on Harmonisation Good Clinical Practice Guidelines,
the principle of the Declaration of Helsinki and all applicable laws
and regulations. The protocol was reviewed and approved by the
Institutional Review Boards at participating study sites. All subjects
or legally authorized representatives provided a written informed
consent form before enrollment.

2.1. Study design

This multicenter, non-randomized, unblinded, non-comparative
phase 3 study was designed to investigate the clinical efficacy and
safety of AZM IV-to-oral switch therapy in Japanese female subjects
with PID. An independent Data Review Committee (DRC) was
organized to assure an objective and unified efficacy evaluation
based on the clinical conditions and findings from the diagnostic
imaging. Tos all subjects, 500 mg IV AZM was administrated once
daily at an infusate concentration of 1 mg/ml over 2 h for 1 or 2
days, followeed by 250 mg oral AZM once daily to complete a total of
7 days. Switching from 1V-to-oral therapy was determined by the
investigators according to the subject’s condition.

2.2. Eligibility criteria

Females aged 16 years or older who were given a diagnosis of
PID and required initial IV antibacterial therapy were eligible.
PID is defined as follows [4,6]:

(A) Either one or both of the following symptoms should be
observed: (a) abdominal pain lower and/or lower abdominal
tenderness (tenderness of the uterus or its adnexa); and (b)
hypochondrial pain and/or hypochondrial tenderness.

(B) Once the above criterion is satisfied, then 2 of the 5 following
conditions should be observed: (a) fever > 37 °C (axillary);
(b) irncreased white blood cell (WBC) count (>upper limit of
the normal range); (c) raised CRP (>upper limit of the normal
ranges); (d) purulent leucorrhea and purulent discharge that
can be confirmed by Douglas puncture and laparoscopy; and
(e) pelvic abscess that can be confirmed by ultrasonography.

Peritonitis (including perihepatitis) and Douglas abscess were
included in PID as relevant diseases in this study. However, patients
with these diseases were not enrolled if they did not meet the
criteria for PID.

Exclusion criteria of the study included the following condi-
tions or situations: hypersensitivity to AZM, or any macrolide or
ketolide antibiotics, hepatic dysfunction, severe renal dysfunction,
severe heart diseases, severe underlying disease or complication,
causative pathogens resistant to AZM, pregnancy or lactation in
women, immunodeficiency disease, or endometriosis without any
infection.

The following concomitant medications during the primary
evaluation period (up to Day 15) were prohibited: human immu-
noglobulin, colony-stimulating factors, corticosteroids, taking an
analgesic antipyretic continuously, and other investigated drugs or
medical devices.

2.3. Clinical and radiographic assessments

The primary endpoint was clinical response assessed by the DRC
at the end of treatment (EOT), and on Days 15 and 29. The clinical
response was evaluated as “effective” if both of the following
criteria were met: (A) all signs and symptoms associated with PID
resolved or improved; and (B) abnormal findings in the parameters
in paragraph 2 of the diagnostic criteria, which had been found on
Day 1, resolved or improved. The clinical response was evaluated as
“ineffective” if any of the following criteria was met: (A) the criteria
of “effective” were not satisfied; (B) the treatment failed and other
systemic antibiotics were administered; (C) persistent infection or
recurrence of infection in the abdominal cavity was confirmed by
abdominal ultrasonography, percutaneous drainage, or second
surgery; (D) surgical site infection was confirmed after surgery; and
(E) death linked to infection of the same area was confirmed. The
clinical response was evaluated as “indeterminate” if the above-
mentioned criteria were not assessed for various reasons.

We also investigated the reasons for switching from IV-to-oral
therapy.

2.4. Bacteriological assessment

The secondary efficacy endpoint was bacteriological response at
EOT, and on Days 15 and 29 assessed by the DRC. All subjects
provided clinical specimens, which were sent to a central labora-
tory for culture, and isolated pathogens were tested for suscepti-
bility according to the Clinical and Laboratory Standards Institute
procedures at the baseline visit, EOT, on Days 15 and 29. These
specimens were also submitted for detection of C. trachomatis,
N. gonorrhoeae, or Mycoplasma spp by antigen tests using poly-
merase chain reaction (PCR), strand displacement amplification,
and/or enzyme immunoassays. Antigen tests were performed at
baseline and on Days 15 and 29.

Bacteriological response was assessed as “eradication” if the
original pathogen was not identified in the specimens, “presumed
eradication” if the subject was not producing evaluable specimens
from a focus of infection, “persistence” if the original pathogen
remained in the specimens, “replacement bacterium” if the original
pathogens were eradicated by treatment, and other new pathogens
appeared in the same specimen, with symptoms and/or findings of
an infection, and “indeterminate” if the above-mentioned criteria
were not assessed for various reasons.

2.5. Safety assessment

Safety data were obtained from findings of clinical signs/
symptoms, physical examinations, vital signs, and laboratory data
up to 29 days. The causality and severity of the adverse events were
evaluated by the investigators based on MedDRA terminology.
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2.6. Statistical analysis

In accordance with the guideline for clinical evaluation of
antimicrobial agents [7], the total target number of patients was
determined to be 18. Based on the fact that the bacterial detection
rate was estimated to be 30%, the total target number of patients to
be included in the study was determined to be 60. The Clinical Per-
Protocol Set (CPPS) consisted of all subjects who received at least 1
dose of the study drug, had no significant protocol violations, and
underwent the evaluations during the observation period as
specified in the protocol. The Bacteriologic Per-Protocol Set (BPPS)
consisted of a subset of the CPPS in whom causative pathogens
were identified by culture and by antigen tests at baseline. For the
primary analysis of the primary endpoint, the efficacy rate based on
DRC-evaluated clinical response on Day 15 and its 95% confidence
interval (ClI) were calculated for the CPPS. For the secondary anal-
ysis, the efficacy rate based on DRC-evaluated clinical response at
EOT and on Day 29 and the respective 95% Cls were calculated for
the CPPS. For the bacteriological response, which was the second-
ary endpoint, the eradication rate at EOT and on Day 15 and 29 and
the respective 95% Cls were calculated for the BPPS. Safety data
were analyzed based on all subjects who received at least 1 dose of
the study drug and utilized mainly descriptive statistics. In the
above analyses, 95% CI for the rates were based on the Clopper-
Pearson method.

3. Results
3.1. Subject disposition

This study was performed at 35 medical centers nationwide in
Japan from October 2009 to March 2010. A total of 60 subjects were
enrolled in the study at 30 sites, and all of them received the study
drug. Among them, 50 subjects (83.3%) completed the study, and 10
subjects (16.7%) discontinued the study (Table 1).

The baseline demographic characteristics of the subjects are
summarized in Table 2.

Details of the primary diagnosis for the subjects are shown in
Table 3. Nine subjects were excluded from the CPPS. Of the 9 sub-
jects excluded from the CPPS, 5 subjects did not meet the inclusion
criteria, 2 subjects continuously used antipyretic analgesic drugs, 1
subject met any exclusion criteria concerning systemic antimicro-
bial drugs, and it was impossible to evaluate the drug efficacy in 1
subject. Of 51 subjects in the CPPS, 3 subjects had perihepatitis, 23
subjects had pelvic peritonitis, 16 subjects had adenexitis, and 9
subjects had intrauterine infection.

Among 51 subjects in the CPPS, 20 different species of causative
pathogens were isolated at baseline from 36 subjects (70.6%) as
shown in Table 4. The most common causative pathogen was
C. trachomatis, followed by Prevotella bivia, Streptococcus agalactiae,
Peptostreptococcus anaerobius, and N. gonorrhoeae.

Table 1
Subject disposition.

Number of subjects

Assigned to treatment 60

Treated 60

Completed 50 (83.3)

Discontinued 10(16.7)
Deviation from the inclusion criteria 4(6.7)
Insufficient efficacy 3(5.0)
Adverse events 3(5.0)
Lost to follow-up 0

Values represent the number (%) of subjects.

Table 2
Baseline demographic characteristics by analysis set.
Characteristics FAS CPPS BPPS
(N = 60) (N =51) (N = 36)
Age (yr)
<19 5(8.3) 5(9.8) 5(13.9)
20-25 10 (16.7) 8(15.7) 5(13.9)
26-30 16 (26.7) 13 (25.5) 13(36.1)
31-35 10 (16.7) 8(15.7) 2(5.6)
3640 7(11.7) 6(11.8) 5(13.9)
=41 12 (20.0) 11 (21.6) 6(16.7)
Mean # SD 323 £ 0.0 32,3+ 103 30.8 4103
Range 1654 1654 1654
Body weight (kg)
Mean = SD 52,8 + 102 52,1 4 8.2 50.8 : 6.6
Range 38.0-101.0 38.0-81.7 38.0-66.4

Abbreviations: FAS, full analysis set; CPPS, clinical per protocol set; BPPS, bacteri-
ologic per protocol set.

N = number of subjects assigned.

Values represent the number (%) of subjects,

In this study, IV AZM was administered for 1 or 2 days. Of 51
subjects in the CPPS, 12 subjects were given IV AZM for 1 day. The
diseases that the 12 subjects had were the following: intrauterine
infection (5 subjects); pelvic peritonitis (2 subjects); adnexitis (2
subjects); perihepatitis (1 subject); pelvic peritonitis and adnexitis
(1 subject); and pelvic peritonitis, Douglas abscess, and adnexitis (1
subject). For 51 subjects in the CPPS, the average administration
period of [V AZM was 1.8 days and that of oral AZM preparation was
5.1 days. The average overall treatment period was 6.9 days. Of 51
subjects in the CPPS, 26 subjects (51.0%) were hospitalized patients.
The remaining 25 subjects (49.0%) received outpatient treatment.
Among the hospitalized patients, 10 subjects (38.5%) were dis-
charged before or on the day of the first oral dose, and 15 subjects
(57.7%) were discharged between the day of the second oral dose
and the day following EOT. After discharge, the 25 subjects received
outpatient therapy.

3.2. Efficacy

As for the clinical response assessed by the DRC, the efficacy rate
of subjects in the CPPS was 94.1% on Day 15 (primary analysis)

Table 3
Details of primary diagnosis.
Primary diagnosis FAS CPPS
(N = 60) (N =51)
Pelvic inflammatory disease 60 51

Perihepatitis, pelvic peritonitis, adnexitis 1(1.7) 1(2.0)
Perihepatitis, pelvic peritonitis 1(1.7) 1(2.0)
Perihepatitis 1(1.7) 1(2.0)
Pelvic peritonitis, Douglas abscess, adnexitis, 1(1.7) 1(2.0)
intrauterine infection
Pelvic peritonitis, Douglas abscess, adnexitis 2(3.3) 2(3.9)
Pelvic peritonitis, Douglas abscess 1(1.7) 1(2.0)
Pelvic peritonitis, adnexitis, intrauterine infection 1(1.7) 1(2.0)
Pelvic peritonitis, adnexitis 7(11.7) 6(11.8)
Pelvic peritonitis, intrauterine infection 1(1.7) 1(2.0)
Pelvic peritonitis 11(18.3) 11(21.6)
Adnexitis, intrauterine infection 2(3.3) 2(3.9)
Adnexitis 15 (25.0) 14 (27.5)
Intrauterine infection 9(15.0) 9(17.6)
Not eligible® 7(11.7) -

Abbreviations: FAS, full analysis set; CPPS, clinical per protocol set.
N = number of subjects.
Values represent the number (%) of subjects.

# Subjects with “pelvic abscess,” “pelvic peritonitis, adnexitis,” “pelvic perito-
nitis,” and “intrauterine infection” who did not meet the inclusion criteria, and other
subjects who were not eligible.
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Table 4
Baseline causative pathogens identified (CPPS).

Causative pathogen

Total number of subjects 51(100)
Total number of subjects with pathogen(s) 36 (70.6)
Number of subjects with a single pathogen 17 (33.3)

N. gonorrhoeae 3
C. trachomatis
Coagulase negative Staphylococcus
S. agalactiae
Streptococcus pneumoniae
Sphingomonas paucimobilis
P. anaerobius
P. bivia
Number of subjects with 2 or more pathogens
N. gonorrhoeae + P. bivia
C. trachomatis + M. hominis
C. trachomatis + P. bivia
C. trachomatis + Fusobacterium varium
M. hominis + P. anaerobius
Coagulase negative Staphylococcus + P. bivia
S. agalactiae + H. influenzae
S. agalactiae + P. anaerobius
Escherichia coli + P. bivia
Porphyromonas gingivalis + Bacteroides ovatus
N. gonorrhoeae + M. hominis + P. anaerobius
N. gonorrhoeae + S. agalactiae + P. bivia
C. trachomatis + Coagulase negative
Staphylococcus + S. agalactiae

9(37.3)

I N N e S i S G N G 2

E. coli + P. bivia + Enterococcus avium 1
Ureaplasma urealyticum + Coagulase negative 1
Staphylococcus + P. anaerobius + Porphyromonas
asaccharo lytica
Streptococcus constellatus + P. anaerobius + 1

Fusobacte rium nucleatum + Actinomyces spp.

Abbreviation: CPPS, clinical per protocol set.
Values represent the number (%) of subjects.

(Table 5). High efficacy rates exceeding 90% were achieved at all
assessment time points. Of the 12 subjects given IV AZM for 1 day
among 51 subjects in the CPPS, the clinical response on Day 15 was
classified as ineffective only in 1 subject.

The clinical response by baseline causative pathogen in the BPPS
judged by the DRC is shown in Table 6. The clinical efficacy rate on
Day 15 was 100% (12/12) for C. trachomatis, 100% (6/6) for N. gon-
orrhoeae, and 90.5% (19/21) for anaerobes.

The bacteriological response by baseline causative pathogen in
the BPPS judged by the DRCis shown in Table 7. The eradication rate
by major causative pathogen on Day 15 was 100% (6/6 strains) for
N. gonorrhoeae, 100% (11/11 strains) for C trachomatis, 77.8% (7/9
strains) for P. bivia, 71.4% (5/7 strains) for S. agalactiae, and 83.3% (5/
6 strains) far P. anaerobius.

For subjects in the BPPS, the clinical and bacteriological re-
sponses by AZM susceptibility of baseline pathogens assessed by
the DRC are shown in Table 8. Good clinical efficacy and bacterial
eradication were achieved regardless of the type and in vitro sus-
ceptibility of the causative pathogens. AZM IV-to-oral therapy was

Table 5
Clinical resporise assessed by Data Review Committee (CPPS).

Assessment  Total Clinical response Efficacy 95%
time point Rate? a

Effective Ineffective Indeterminate
End of 51 48 (94.1) 3(5.9) 0 94.1 (838,
treatment 98.8)
Day 15 51 48 (94.1) 3(5.9) 0 94.1 (83.8,
98.8)
Day 29 51 43 (84.3) 3(5.9) 5(9.8) 93.5 (82.1,
98.6)

Abbreviations: CPPS, clinical per protocol set; Cl, confidence interval.
# Efficacy rate = effective/(total — indeterminate) x 100.

Table 6
Clinical response by baseline causative pathogen (Data Review Committee assess-
ment, BPPS).

Pathogen?® Clinical response
End of treatment Day 15 Day 29
n/N Efficacy  n/N Efficacy n/N Efficacy

rate® rate® rate®
N. gonorrhoeae 6/6 100 6/6 100 4/4 100
C. trachomatis 12/12 100 12/12 100 11/11 100
M. hominis 3/4 75.0 3/4 75.0 2/3 66.7
U. urealyticum i 100 11 100 11 100
Coagulase negative  4/4 100 4/4 100 3/3 100

Staphylococcus

S. pneumoniae i 100 1 100 11 100
S. agalactiae 6/7 85.7 6/7 857 6/7 85.7
S. constellatus 1 100 11 100 0 -
E. avium o [¢] 0/1 0 0/1 0
H. influenzae 11 100 1/1 100 1/1 100
E. coli 12 50.0 12 500 1)2 50.0
S. paucimobilis 1/1 100 1/1 100 1/1 100
P. anaerobius 5/6 83.3 5/6 833 3/4 75.0
B. ovatus 1/1 100 11 100 1/1 100
P. bivia 9/10 90.0 9/10 90.0 7/8 87.5
P. asaccharolytica 11 100 1/1 100 1/1 100
P. gingivalis 171 100 1/1 100 1/1 100
F. varium 1/1 100 11 100 1/1 100
F. nucleatum 11 100 11 100 0 -
Actinomyces spp. 11 100 1/1 100 0 -

Abbreviation: BPPS, bacteriologic per protocol set,
n = number of subjects in whom the clinical response was effective.
N = number of assessable subjects excluding subjects in whom the clinical response
was indeterminate.
# More than 1 pathogen may be isolated in a subject.
b Calculated as n/N x 100.

Table 7
Bacteriological response by baseline causative pathogen (Data Review Committee
assessment, BPPS).

Pathogen® Bacteriological response

End of treatment Day 15 Day 29

n/N  Eradication n/N  Eradication n/N  Eradication

rate® rate® rate?
N. gonorrhoeae® 2/2 100 6/6 100 4/4 100
C. trachomatis® 8/8 100 11/11 100 11/11 100
M. hominis® o/ 0 2/3 66.7 2/3 66.7
U. urealyticum® 0 - 1/1 100 mf 100
Coagulase negative 4/4 100 2/2 100 3/3 100

Staphylococcus

S. pneumoniae /1 100 1/1 100 7 100
S. agalactiae 417 57.1 5/7 714 5/7 714
S. constellatus 1/1 100 1/1 100 a -
E. avium 0/1 0 0/1 4] 0/1 0
H. influenzae 0/1 0 1/1 100 11 100
E. coli 12 50.0 1/2 50.0 12 50.0
S. paucimobilis 1/1 100 1/1 100 mn 100
P. anaerobius 5/6 833 5/6 833 3/4 75.0
B. ovatus 1/1 100 1/1 100 11 100
P. bivia 8/10 80.0 79 77.8 6/8 75.0
P. asaccharolytica  1/1 100 1/1 100 7 100
P. gingivalis 1/1 100 1/1 100 n 100
F. varium 1/1 100 1/1 100 m 100
F. nucleatum 1/1 100 1/1 100 o] —
Actinomyces spp.  1/1 100 1/1 100 0 —

Abbreviation: BPPS, bacteriologic per protocol set.
n = number of causative pathogens assessed as eradication or presumed eradica-
tion, and N = number of total pathogens — number of pathogens with an indeter-
minate response.

¢ More than 1 pathogen may be isolated in a subject.

5 Calculated as eradication rate = n/N x 100.

¢ For these causative pathogens, the bacteriological response for those identified
only by antigen tests was indeterminate at the end of treatment since measurement
had not been scheduled (excluding cases where systemic antimicrobial agents were
administered).
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Table 8
Clinical and bacteriological responses by AZM MIC of baseline causative pathogen (Data Review Committee assessment, BPPS),
Pathogen® MIC End of treatment Day 15 Day 29
Efficacy Eradication Efficacy Eradication Efficacy Eradication
rate® (%) rate® (%) rate® (%) rate (%) rate® (%) rate® (%)
N. gonorrhoeae MIC = 0.12 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1(100) 1/1 (100)
MIC = 0.25 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
MIC unknown 4/4 (100) 0(-) 414 (100) 4/4 (100) 2/2 (100) 2/2 (100)
C. trachomatis MIC = 0.015 pg/ml 1/1(100) 1/1(100) 1/1 (100) 1/1 (100) 1/1 (100) 1{1(100)
MIC = 0.03 pg/ml 2/2 (100) 2/2 (100) 2/2 (100) 2[2 (100) 1/1 (100) 1/1(100)
MIC = 0.06 pg/ml 3/3 (100) 3/3 (100) 3/3 (100) 3/3 (100) 3/3 (100) 3/3 (100)
MIC unknown 6/6 (100) 2/2 (100) 6/6 (100) 5/5 (100) 6/6 (100) 6/6 (100)
M. hominis MIC unknown 3/4(75.0) 0/1(0) 3/4 (75.0) 2[3 (66.7) 2/3 (66.7) 2[3 (66.7)
U. urealyticum MIC unknown 1/1(100) 0(~) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
Coagulase negative MIC = 0.5 pg/ml 3/3(100) 3/3(100) 3/3 (100) 1/1 (100) 2/2 (100) 2/2 (100)
Staphylococcus MIC > 64 pg/ml 1/1 (100) 1/1(100) 1/1(100) 1/1 (100) 1/1(100) 111 (100)
S. pneumoniae MIC > 64 pg/ml 1/1 (100) 1/1(100) 1/1(100) 1/1 (100) 1/1 (100) 1/1(100)
S. agalactiae MIC == 0.06 pg/ml 2/3 (66.7) 1/3 (33.3) 2[3 (66.7) 2/3 (66.7) 2/3 (66.7) 2[3 (66.7)
MIC = 0.12 pg/ml 2/2 (100) 1/2 (50.0) 2/2 (100) 2/2 (100) 2/2 (100) 1/2 (50.0)
MIC = 0.25 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 11 (100) 1/1 (100) 1/1 (100)
MIC > 64 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 0/1(0) 1/1 (100) 1/1 (100)
S. constellatus MIC = 0.06 pg/ml 1/1 (100) 1/1(100) 1/1 (100) 1/1 (100) 0(-) 0(-)
E. avium MIC > 64 pg/ml 0/1(0) 0/1(0) 0/1 (0) 0/1(0) 0/1 (0) 0/1(0)
H. influenzae MIC = 4 pg/ml 1/1 (100) 0/1(0) 1/1 (100) 1/1 (100) 1/1 (100) 1/1(100)
E. coli MIC = 4 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1(100) 1/1(100) 1/1 (100)
MIC = 8 pg/ml 0/1(0) 0/1(0) 0/1(0) 0/1(0) 0/1(0) 0/1(0)
S. paucimobilis MIC = 1 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
P. anaerobius MIC = 1 pg/ml 2/3 (66.7) 2/3 (66.7) 2/3 (66.7) 2/3 (66.7) 1/2 (50.0) 1/2 (50.0)
MIC = 2 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
MIC > 64 pg/ml 2/2 (100) 2/2 (100) 2/2 (100) 2/2 (100) 1/1 (100) 1/1 (100)
B. ovatus MIC >64 pg/ml 1/1(100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1(100) 1/1 (100)
P. bivia MIC = 2 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
MIC = 4 pg/ml 3/4 (75.0) 3/4 (75.0) 3/4 (75.0) 3/4 (75.0) 3/4 (75.0) 3/4 (75.0)
MIC = 16 pg/ml 2/2 (100) 2/2 (100) 2/2 (100) 1/2 (50.0) 2/2 (100) 1/2 (50.0)
MIC = 64 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 0(~) 0(-)
MIC > 64 pg/ml 2/2 (100) 1/2 (50.0) 2/2 (100) 1/1 (100) 1/1 (100) 1/1 (100)
P. asaccharolytica MIC = 0.06 pg/mi 1/1(100) 1/1(100) 1/1 (100) 1/1 (100) 1/1(100) 1/1 (100)
P. gingivalis MIC >64 pg/ml 1/1(100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
F. varium MIC = 0.5 pg/mi 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100)
F. nucleatum MIC = 0.12 pg/ml 1/1 (100) 1/1 (100) 1/1 (100) 1/1 (100) 0(-) 0(-)
Actinomyces spp. MIC unknown 1/1 (100) 1/1 (100) 1/1 (100) 1/1(100) 0(-) 0(-)

Abbreviations: AZM, azithromycin; BPPS, bacteriologic per protocol set.

—: Not available.

2 More than 1 pathogen may be isolated in a subject.

b Efficacy rate = Effective/(Total — Indeterminate) x 100.
¢ Eradication rate = (Eradication + Presumed Eradication)/(Total — Indeterminate) x 100.

effective for PID, on Day 15, even in subjects from whom high-level
resistant strains (MIC > 64 mg/ml) were isolated. AZM treatment
was also effective in eradicating highly resistant pathogens.

Of 6 strains of N. gonorrhoeae identified in the BPPS, 2 strains
showed quinolone-resistance judged by their MIC values. As shown
in Table 9, good clinical efficacy and bacterial eradication were
achieved in these 2 cases as well as improvement of the clinical
signs and symptoms. In case 1, the abdominal pain lower and the
CRP value improved dramatically. In case 2, the abdominal pain
lower and the WBC count also improved dramatically.

For subjects in the CPPS, clinical signs and symptoms tended to
improve from EOT onwards, and further improved and/or resolved
over time. Body temperature, WBC count, and CRP improved in
most subjects after switching to oral therapy. After bacterial
infection, WBC starts to increase at an early stage, and CRP starts to
increase thereafter [8—10]. Improved levels of CRP were therefore
limited at the time of switching to oral therapy (Fig. 1).

Inflammatory findings of the diagnostic radiographic imaging
improved after EOT and further improved over the course of
treatment in subjects in the CPPS.

For 48 subjects in the CPPS whaose clinical response on Day 15
was assessed as effective by the DRC, the reasons for switching from
IV-to-oral therapy were “improvement in clinical signs and symp-
toms (body temperature, WBC count, and CRP)” in 19 subjects

(39.6%) and “improvement in clinical symptoms (other than body
temperature, WBC count, and CRP; i.e., improvement in abdominal
pain lower, lower abdominal tenderness, hypochondrial pain, up-
per abdominal tenderness, pain upon moving, painful respiration,
and fluor vaginalis)” in 29 subjects (60.4%). The descriptive statis-
tics (median, 75th and 90th percentiles) for body temperature,
WBC count, and CRP at the time of switching from IV-to-oral
therapy are shown in Fig. 1. For body temperature, approximately
75% of the investigators switched from IV-to-oral AZM therapy for
subjects with a temperature under 37 °C. Concerning the WBC
count and CRP, approximately 75% of the investigators decided to
switch to oral therapy for subjects if these parameters were under
8200/mm?> and 4.5 mg/dl, respectively.

3.3. Safety results

Among the 60 subjects, 17 subjects (28.3%) experienced
treatment-related adverse events. All treatment-related adverse
events were mild or moderate in severity. Moderate adverse events
were diarrhoea (3 subjects), gastroenteritis and urticaria (1 subject
each). No serious treatment-related adverse events were reported
and no subject discontinued the study due to treatment-related
adverse events. Common treatment-related adverse events were
diarrhoea (8 subjects, 13.3%), and nausea (3 subjects, 5.0%).
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Table 9

Clinical signs and symptoms in 2 PID cases due to quinolone-resistant N. gonorrhoeae.

Clinical signn and symptom Assessment time point

Day 1 IV-to-oral EOT Day 15 Day 29

Case 12

Pain, lower abdominal 2+ - -~ - —

Tenderness, lower abdominal 2+ 1+ - - —

Pain, upon movement 24 - - - -

Body tem perature (°C) 37.2 364 36.6 369 36.7

WBC (/mmn?) 9600 3000 3100 3400 4700

CRP (mg/dl) 14.99 9.37 0.76 <0.25 <025

Clinical efficacy — — Effective Effective Effective

Bacterial Eradication - - Eradicated Eradicated Eradicated
Case 2°

Pain, lower abdominal 3+ - - 1+ -

Tenderne ss, lower abdominal 3+ 1+ - 1+ -

Pain, upon movement 1+ - - - -

Fluor vaginalis + - - - -

Abscess + + + - -

Body temn perature (°C) 371 363 36.8 35.8 364

WBC (/mrn?) 15,600 11,500 6900 7700 5400

CRP (mg/dl) 2.4 1.8 0.1 0.0 0.1

Clinical efficacy - - Effective Effective Effective

Bacterial eradication - - Eradicated Eradicated Eradicated

Abbreviation: PID, pelvic inflammatory disease; IV, intravenous; EOT, end of treatment; WBC, white blood cell; AZM, azithromycin.
2 Subject with PID due to quinolone-resistant N. gonorrhoeae (ciprofloxacin MIC = 8.0 pg/ml, levofloxacin MIC = 4.0 pg/ml, AZM MIC = 0.12 pg/ml), who was co-infected

with S. agalactiae and P. bivia.

b Subject with PID due to quinolone-resistant N. gonorrhoeae (ciprofloxacin MIC = 4.0 pg/ml, levofloxacin MIC = 4.0 pg/ml, AZM MIC = 0.25 pg/ml), who had failed to

respond to levsofloxacin 100 mg 3-times-daily treatment for 6 days.

No clinically significant changes from baseline were seen in
systolic blood pressure, diastolic blood pressure, pulse rate, or
respiration rate.

4. Discussion

The goals of therapy for PID include the resolution of clinical
symptoms and signs, the eradication of pathogens from the
genital tract (short-term goals), and the prevention of sequelae
including infertility, ectopic pregnancy and chronic pelvic pain
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g
g
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5
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. patients under 4.5 mg/di.
5 100
=
£
&
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00 1 l i o
Day 1 Switch EOT Day 15 Day 23
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(long-term goals). Early and appropriate therapy is important to
achieve both good short-term and long-term clinical outcomes
[1,2,4]. In this study, AZM I[V-to-oral switch therapy
demonstrated excellent clinical and bacteriological efficacy for
the treatment of PID regardless of the type and in vitro suscep-
tibility of causative pathogens. This efficacy result was similar to
those reported in 2 previous multinational, randomized,
comparative studies [11], and confirmed the beneficial effect of
AZM IV-to-oral therapy as monotherapy for the management of
PID.
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Fig. 1. Time corurse of body temperature, WBC count, and CRP for subjects in the CPPS. The descriptive statistics (median, 75th and 90th percentiles) of these parameters at the time
of switching fr-om IV-to-oral therapy are indicated in the figure. Abbreviation: AZM, azithromycin; EOT, end of treatment; WBC, white blood cell; CPPS, clinical per protocol set; IV,

intravenous.
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Such excellent clinical efficacy of AZM is due to the anti-
inflammatory and immunomodulatory activities both in vitro and
in vivo by inhibiting the production of pro-inflammatory cytokines
at the infection sites [12,13]. Studies using a macaque model of
C. trachomatis infection, and epithelial cells or cervical mono-
nuclear cells from infertile women infected with C. trachomatis
demonstrated that AZM had an immunomodulatory activity and
inhibited the production of pro-inflammatory cytokines such as IL-
1, IL-6, IL-8, IL-10, or TNF-o induced by C. trachomatis infection,
which may have a favorable effect on the clinical outcome of pa-
tients with PID by preventing the exacerbation of inflammation,
persistence of the infection, and complications such as infertility
[14-16).

An increasing global prevalence of antibiotic resistance, in
particular resistance to B-lactams, tetracyclines, and/or quinolones,
of N. gonorrhoeae is of great concern for the antimicrobial regimens
used in the treatment of PID [17]. A recent study reported that
ciprofloxacin resistance of gonococcal isolates in 2008 was 70.7%
and AZM resistance was 0.4% in Japan [18]. The emergence of
resistance of N. gonorrhoeae to the extended spectrum of cepha-
losporins (oral cephalosporins mostly) and to AZM was recently
reported, which leads to serious concerns about the current rec-
ommendations for the treatment of gonococcal infections [19,20].

For the treatment of PID due to gonorrhoea, the CDC 2010 STD
treatment guidelines recommend that if the isolate is determined
to be QRNG or if the antimicrobial susceptibility cannot be assessed,
a parenteral cephalosporin should be used, but if cephalesporin
therapy is not feasible, 2 g oral AZM as a single dose should be
added to a quinolone-based PID regimen [4].

In this study, 2 QRNG strains were isolated from 2 PID subjects
including 1 subject who had failed to respond to levofloxacin
100 mg 3-times-daily treatment for 6 days. The clinical efficacy and
bacterial eradication rates were 100% (2/2) for QRNG, indicating the
effectiveness of AZM [V-to-oral switch therapy for QRNG. These
results indicate a therapeutic efficacy of AZM IV-to-oral therapy for
PID caused by QRNG.

Since most subjects showed improvements in body tempera-
ture, WBC count, and CRP at the time of switching to oral therapy,
and the proportion of subjects with improved clinical signs and
symptoms increased, the time when the clinical signs and symp-
toms improve or tend to improve seems to be a suitable time to
switch to oral therapy.

AZM IV-to-oral switch therapy seems to have the advantage of
shortening the length of patients’ hospitalization. IV-to-oral switch
therapy enables early switch to oral therapy as soon as possible
after resolution, improvement or a tendency for improvement of
the intense abdominal pain lower and inflammatory findings
through initial IV therapy, resulting in an early return to normal life
and higher cost effectiveness of antimicrobial therapy. Similar
beneficial effects of early switching to oral therapy in the treatment
of CAP were reported in the studies of transition to oral therapy
after an abbreviated course of IV therapy [21—23]. Furthermore,
AZM IV-to-oral switch therapy also seems to have the advantage
that the dosing regimen is simple (1 dose per day) compared with
standard multidrug regimens recommended for the treatment of
PID, leading to higher compliance and better clinical efficacy.

AZM 1V-to-oral switch therapy was effective and well tolerated
in the treatment of PID in Japanese women.
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' (VaiN1-3)HPVE/11 104D, REDIINO—T
BEAE 0. 1. 688 0. 2. 6H8
SR 1 B 0.5mL 1 @ 0.5mL
SRR oSt LS
SRR ERO= B TR, ARRUISARS

VLP : virus-like particle ("7 4 )b 243 T). CIN : cervical intraepithelial neoplasia(F & S5 L& WIEEF), ASI:
adenocarcinoma iz situ( B PIBRIM), VIN : vulvar intraepithelial neoplasia (4458 L AESRE), VaIN : vaginal in-

traepithelial neoplasia (f_E 5 AIE#Y) .

EEBTAIENEETH D,

EMNEQ=TA VAT IF D
BRI

BRIT0OLWPEOFRHEMERIRE CIL, EAER
BIAETIERIIE>TIFELLZVWHRGE
RRWAM) 2T, 77 F /BB
ERRIEE LTHELTH BN L L RV FEHCIE
R EOBMLEIL, »5ViEEnEiBi &
FERISIZDWT, HRBBOFEIZ,hdb LT
BIRGE LTHETAZILERSoTWS, Th
bt, TEEIFA%Y 7 F  BEHRRRERE
BT ARIRSHETRI 7 F U BHEORE
BRI b5, EHE - JEES, R - BEW
DETIZOPVWTHEYEMICIIRERB S H 5
A, HHHETIE, BIRBICX S EBEOILDSE
KBEMIIRETAZ L LW EVADHBY,

FEEECTRE SN IBIRICHREHIET
ik, ESFRMELENFHERICLIRIRGE:

E\l\lx

Hofzk &1, BEEFHRE~REL, BEESH
MAEIZREDRITIZOVWTHRS ICERE
L, LEICIG U CFBEO#IE % EMO /-
WO ELRBEEZHTLIIEE2oTWS. BIK
SHEIZ 2 B IEROEHESE L R IEMHL
FTECE N E I G 2R A 1 BEE ST B
EoTwh, 212, DAETEREINT
V372 F Y ORIKISREGHERTY.
FHOTHHER L S X 2RIRBO8HEL &
OWHRIZBT B HPYV 77 F » O
BT 2R GEE T TORMIIE. 7F74 5
FU-(ABMMUA), SUSESEBENL
(acute disseminated encephalomyelitis,
ADEM)(28 H), # % > - /3L —(Guillain-Barré)
FEMREE(28 H), M/ MRIRA MBS (28 B),
M A EMERG (RMEMES D) G0A),
ZOMO RIS (BEOEREZ L)D6HE &2t o
Twa” WIBEIATTORENHI L, 77
FUrLEOHBIEECELWE SN HEHE
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g2 B7IFUOBRBEERR

RREEOSBE | ERARMEEDS
. BIRROHE" WMABREEMIL | SEMAFEELY
TUF DA . __.___._,_!_@ D M § 2 $EHEE
e | wmsw | ew | mmw | em [ wmew | em | nes
FEBEPH T F
1) o 5 28, 1705 | 2451 | 302 | 434 | 211 | 303 | 91 | 131 | 6957.386
FEWEIHTIF
bl 263 | 1557 | 66 | 332 | 41 | 243 15 | 89 | 1688761
ETIsFY 675 | 638 | 207 | 224 | 153 | 144 | 92 | 87 | 10591278
INRARKIRETSF | 933 | 891 | 288 | 275 | 191 | 182 | 97 | 93 | 10480.144
FEAAVFTIF> 67 | 238| 15| 53 9| 32 12 | 43 | 2815142
4FHRATIFY 16 | 135 4| 38 2| 18 10 | 90 | 1107279
BARRTIF> 63 | 674 | 24| 257 10118 13 | 139 | 934354
A TNIVFIsFy | 387 75| 121 | 23| 74| 14 53 | 1.0 | 51506304

FEA R 100 HEMY h OoREHR BEERII VT, RENEESOHNEN O DRt BRGHRENE,

10

FHEE L ORRRROAEI»2b O, BHECRREREOELE S LERAZIRKL L0,

Lo p¥S L OME + EREE L S ol

L pRBENI L, EMIERLANLAbOL, EFRBNRED ) SEMAERS LB L 0.

i, 7+ 74 5F A 06 FHEEREICLE,
FF v N —EREFEEDH 430 FHEEIC 1 H,
ADEM $34 430 F#EE I 1 @, #HAMBTE
¥ #iE {% B¥ (complex regional pain syndrome,
CRPS) ##1 860 FHMEIC I ROEE L 2o T
N5y,

HPV 7 7 F VEEH O LM EDR KIS
DUATHE, F—N vy A2 DEICEET S
BB (BHmEE, X, Zefli=haroikEE,
Yavy, MREMYav s, BEHLALVOK
T, BREFREFEETND) L 783 I (RER
10 ML) 11256 T, 20 LEHHE
LB o 7 ERIE 544 Bl (FEERR 10 FHHEY /-
D786 EFEINTND, B, F—F
OL® o S EE o B RUS 1 297 B (3845 10
TR -0 176 B)) T, T LERNED
HoEMIL210FI(EEFEI0FERLD
124 Bl) L |EIHNTWAEY, HPV 7 27 F Vi
BEMEBRDbRLE DI CRPSHH S8, =

(W6 X hig)
NETISHEPBRESATNEY,

| BIRmsADRE

EROWFTROBEIZOWTS, HEFFRILL
AIFEF 2 SN TEY, 201346 B 14 BiZH
HENTEMREHETIE, WIS -EXNE
HEb LI LA - il 77 F v EHEOR
ML OB OESR HPVI 725 0%
WEEPIET I ERIFIED Y R 7 P &
BEME Sy, HPV 77 Fr EEOREN L
BHEHEEOE LEASRES R TVAY,

KT 7 F BB, ESEMLICBE LW
WA, LU, EAORENHIRL, EHHFER
THFEPEERE SN TVWA I LR3I T, B
12, FORERT 7 F v EORBERAZTTL
WY R ESRMEEY T2 BT EEE L T
3. Tabbh, BA&HHERERE EEHEG
FEN R & - B0 S KPR IE
DT, FEEEMEREEE OERRROR
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Clinical Significance of Next-Generation Molecular Testing Systems for
the Diagnosis of Infectious Diseases and Infection Control

Yuka YAMAGISHI, MD, PhD*! and Hiroshige MIKAMO, MD, PhD*2

The clinical significance of molecular testing for the diagnosis of infectious diseases and infection control
has been increasing. Traditional molecular tests which required special pretreatment, such as nucleic acid
extraction and pretreatment processes, have depended on manual methods. Therefore, different results
were frequently observed between various methods and/or among facilities. In order to solve these prob-
lems, automated machines for nucleic acid extraction have been developed. Automated nucleic acid extrac-
tion sy stems, which automatize the nucleic acid separation and refinement processes, prevent contamination,
reduce human errors, allow for stable processing, minimize differences among facilities, and promote the
standardization of molecular tests. Rapid diagnosis of infectious diseases using various simplified molecular
testing methods has led to increased success rates of infectious disease treatment and infection control
measures by utilizing rapidity and accuracy. Herein, we introduce four automated molecular testing sys-
tems: Cepheid Xpert, BD MAX, Seegene kit, and Hologic Gen-Probe PANTHER system. [Review]

[Rinsho Byori 62 : 000~000, 2014]

Corresponding author: Hiroshige MIKAMO, MD, PhD, Department of Clinical Infectious Diseases, Aichi Medi-
cal University Graduate School of Medicine, Nagakute 480-1195, Japan. E-mail: mikamo@aichi-med-u.ac.jp

[Key Words] molecular test GBI F##), rapid test GRE##7), automated machine (H B)#23),
polymerrase chain reaction: PCR(\R U A 5 — ¥ @#H K )

R FEEBICB T 5REBEOEEREZ0H L L, 19
itz 5%, 77 ARERER L, 20 HHidiz 51
FZFBRPPUERAES, F 1L T 2010 F£iikica+
EWFERE L U TRBIEIRES N 7V XA —
Valr, VU ARICESSKFRENEREL
WiE BETTWd, Ei, [FFFIC Matrix Assisted

2 MERRKERGERIER, 12 R FIEER,

Laser Desorption/Ionization(< bV v 7 AZHE L —
W — A A {bik) (MALDI-TOF Mass Spectros-
copy 72 &) RV 0 T4 I 7 AT OERRIR A
BEATND, ZDX IS TIIEA OBENE
HERTRE L 72 > TN DA, BREEVRIRICRIT DHE 3
REINEN D L RRIKERICEFENETT 50 L
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—f R W B

W SRS, ANE BRI TIPSR L 9
BV RN Do FHTIEGES T B W T, BIoR
BREVEIED & REAEHE MO, SEAR S MRS s o
AT YT DHBLEDSA I ISR e U S
RTCHo>THRETHRICEEEE 227, Zhbo
b, Wi RN Bl L, ) e bl
G R PR T D08 5 s iEE O E TR i
FTAPENIHRDPRSTVD,

AR, BEATOBIRFIRAEDSSES L, WA, &
AVvI NPTV, A= NA—vay, AR
RY/NS 7o, Zaled LTWD, KRFTIE, I
RFICHATHEARPIREE L TWD ABikEh
T K728 E T A Th D Xpert”> ) — X
(74 = F#), BD Max®(HARY by - Fq v
v >4), Anyplex™ 1 2V — X (Seegene £1),
R =My 25 5 (Fa Yy 748) O 4 &N
5,

I. GeneXpert®Xpert® A F L (7 4 I Fit)

A B =

¥ 7 ¢ = R4k GeneXpert® System (Cepheid, USA)
i, AR OBAR W - HE & U CBEITRCK S
wEEICE R L, BEESFEBNTEREShTY
BYATLNTH D, HEBICHFT SN HARIED
Xpert® 7 — bV v ¥ &M s, Kigahd,
PCR #IE, BB EME Uiz BERREFRF Y A5 A
T, BiE iR AR T, B offifEe A
FER, £ TEMRRSREREICRT D L
MNA[RETH B, Xpert®h— MV v U EEEFTNIL,
[Fl— e ThE A R EA IS L, HEIZ D X528
32~120 73 THGEIZHER /D Z N TE D, HAE
E N Tk GeneXpert® & A5 A & L TEREROR
HIBZ &4, RIBIERER MRS EITH T, N
PR AT TORARRE LR D RIALTH S,
B. GeneXpert® System & &

GeneXpert® System i B )85 AT EE THE
DAV 2a—RIZHNHEENTVWLIERY 7 b7
TEELZHME L TWD, MDD GeneXpert®E
Va—nNMR1, 2, 4RBLT16 O 4 FEEOLEE (Fig. 1;
GeneXpert® System VD) 3% ¥, BEH D Xpert®H —
Ny VRN TS Y T & 1 A PCR
Bts, BB X OHRAER £ TOLITES BN
b, Xpert® 1 — bV v JIFPNERS 11 D A
—RIEAPILTRY, ZNEEBHAESRORIEFHKR

__2_

Figure 1 GeneXpert system IV.

HEERELTHELTWD, Fig. 2ILIEAT v Tk
AR K 91T, PCRITMHERMGREZERTS K OMIRESE
PRI, WER~A 7 2k TEE k- T
FSE & MR DRI AR DRk & 7 1 L
B —WFEEFITL, BWIROKIETF 2 —7 T
PCR BRI, KW RICLDNTF T L v o
AIRMTRAT D . AFBIETIERICH T, BkeiE
BHRENT2HEEOH DM, Fv MR ORI
THIER R NG L B BT E Efitk, h— Y v
T OWMAKEATNZHRML, GeneXpert®E ¥ 2 — iz
Y hTDHDATH D, % GeneXpert®E ¥ a— )b
MO RB O 17 A NFOMENRFRET, 4
Fwv NBEFRES L TCOEALERT S, £k,
GeneXpert®y A7 Ak, WH=> hae—1 & LTB.
globigi Z#%H L7z SPC (Sample processing control) %
Ed, H— Yy VTR H S PCR UG AN #H
OICHHNE S 0BT DR, MEFERHIER
fift & W I 7 8 G EE & BT 9% Probe check control %
WELTEY, MOWBEEZERELTND,
C. BPFELEICH TS GeneXpert® System D EHRk
W L) 77 Y EV Vit 0F 8% R
T& % Xpert® MTB/RIF /%, fi#ifd, dERB L OIERE
R L EERTER Y AT AL UTHRRERE
#5 (World Health Organization: WHO) DH#ELED 252 1F,
EHRTESER LTS, BENPSEET v
5 Z LINTEET, M2 BMTHREA TSI
MNTED, BB - 5= L7225 Bk 98%,
BERE M - BRI & 7R DRI 68% D HHERE N
WEVENTNWD, V77 BV VOB E
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Figure 2 Xpert®#— MU v UEENOKE TE.

. TP OMSE
- RERRBIE 2 RN

w DN

. T A NE— RIS A

4, BERAR—VIT L BMEDHF: L DNA
5.DNAR T 4 VE — B @B LEFOTF ¥ N —Tfi%E
6. DNA I3 SN e HFELBMENKGTF = — 7 IEA

7. PCR RIEH L Ok

IZREEE 94%, HREEE 08% 2 NP, rpoB BIZFD
RRDR fHEIC BT A EEZ S BEOTL X 2T —F
—ar 7u—7 THRIHTDIHET, BEFEERD
BIGBE RV T FTNRBRHIICE > TEERDH D LT
BB N5,

ERREE R TEE & XN TW5 Staphylococcus
aureus, Clostridium difficile OBEFRED, WESTE
HE TWBH, BEAT THEP S S. aureus (SA)
% B ™ IZ methicillin-resistant S. aureus (MRSA) % 7
ET D 7 LA REZ: Xpert SA Nasal Complete Kit i3,
2 —4 v & LT spa Bi5F(S. aureus ProtainA),
mecA ¥3 L T8 SCC-ovfX junction A Z A L T3,
AR MG OBRPESEML TNDEHT, #FHiCS.
aurens DEERIFBEEICRDZ R3S DB ), BH#O
VA7 LB REREEZTFOHRL, REEZTTH
LT X > TEMBRBRPERED LIz &0 5 HE RN
Hb. EThz, MATRAZ ) —=vFRiITAE UK
BLr ounF i VLV EBBREEITIZEiTE-

T, S. aureus EHDHI 60% /A L, ABtAEAR 2 B
REME LT & WO HEYTIX, PRERIERBERAN RS
V—=V JERLREOBER DI LY 2 A NI
WWEBRL, ZhODOFHMRERICENTHEED
FMEBEPICEMTH T & EBEINTNWAS,

C. difficile DIz DWW TIX, REMEDZS
(American Society for Microbiology) ®# A K5 A »?
CRBWT, BRAEERIMT C dificle N33 0
MERET DI LI3ED LN TE LY, GDH Bk
POEIAETO MFY VB, & L ikEEias
FZHhMETOREE /1% PCR B TOBEERRIC
GEOHREEZTLHZ LERBE ST VWD, —7,
PCR IEIZE—ORK#EIE L UTC difficile i F R
TBZLMNARET, BRAKTIX Xpert C. difficile 23K
<R LTWB, Xpert C. difficile 1%, ¥ B,
NAFY = MF T B IORITH 027 245 Z
LIRTE, C difficile D¥HIZIX tedB (Toxin B) D2,
NAFY) =" F LV VERECRFINTZEEHTSHD

_.3.._
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—HR R m El-

BD < 7 2™ O
SN LEE, MEFRELRE

— VRNV DM L, NP3 A DOHIEH T HE

— D6 O D PR R

— HER R R i RS OB b AT

— Gl - IR RO D Z L, B HI AT )
®BD 7 v ZA™Z LYY - BIE - RETEZETERHEL

OMRSA VO MR, HAI REMAEMSE OIER T

O —TUHEEFROTHBEORICROBENTHE

BD MAX™

The Power of Choice

Figure 3

cdtA, 027 ¥vdi 36 pE £ & i3 2 B 1 1dC nt
117 o k%, zhehz —7» M e L
TWb, KEED D WIEIRIREZ 2 v N TR Ok
BRI L 10 PR, Xpert C. difficile 57—
by PoOBEBEANZAEL, WEBKESE 45 2
THEWIZHERERG NS, I— NV RAX VA=K
EElR L, ME— 94% D REJE 15720 C. difficile ¥t
DITNEA LRI >T, 7O T4 0
Wipe RN L, BB O DIt BRI OM
HBOEELT LA X arRORIRZ Y, Bk
TR 2D ER0REE D, E, TUNT
LA 7B ELUTEEE, BEREMNADEDICH
BT ARRMRTHZ LTy, YR E,
HHEERTEWIRAE L LTRWICHIRFTE 5,

II. BD vy o X™
(BERRY b2 - T vyt

A B =

BD=vy 7 ZAMBFHARRS hv - F g vF v
(KR) > B FEIE S N Tc 22 B B ML IR Bl OB IR AR 2R o 2 7
LTH Do JERDOHIRIBIRRAITAZIRA H & BIES
MO TERMAIZR > TND T, RMIERRE - &
TRMTHEROANEZ - A DEBEDOY YT 1~
FIRE, avZIx—varyRANENIADREET
DY AIBEFES D, £, ZOEHEZIEMTDHY
HRAHROLELRD, LT, BDwy 7 A™
R DR, BRI~ IR~ RO TR 2
HEVTEMT D7c, ks & ik U THE - Bl
REZFEMT DI LNARETH Y, RERFOW
RALHPELIREZHEIBML, —Shkhkick-
TREEBEITL ST —EORBELR > TTRENE
HBTEDEVoTfland 5.

_.4.__

B. VRF L

EEEORVEE, OBk % HEM, @Sample Tube %
Ty ity ~, Q¥EET v ity b, @WPCR
HAh—r 0w Piey b, @FRZ2—K, L5
fiifiie T —7 7u—icz>TEY, kK24 Hiko
PR A HECd B (Fig. 3) o

K iR i X DT, g - Mg - R
77, CSF, JR72E OBAEFITRIG Lz Yy Rd
B HlEORINE L MRHIZY 7 Z A A PCRIETH
ML, 5BEROEDALF L v ZBHITD
HIEARETH Do

A v M9 B FES X URS (Utilized Reagent
Strip) W5 A MY v T, SEEEETT S RDoOF
v MR E R A TRY, T OR TR
H~PCR KNBHROFIEE THREMIND., HHEE
ERIE Xy T4 Ny KB NY v 7R E#IC
ERRNESIREMET Az ik, avZIR—
arol) AR EHFENTNS,

P SN PCR KINBIIZBEEMICEHER O b —
M) v PREHEHEND, Z— ) v Vid~A 70k
BROVATAERSTEY, MVREKEZE>TY
= VT PCR SRR BATT 5. B HBITL
TERITRBE N EAN BT R > TRY, KInf&
THIZ PCREMBHTIZREND Z L3720k 5T
FENRTNES,

FRTAMEREIANA—a2— Ntk TEHEHI
5. EZEBRBRIICE Y FENTWAHDOREL VR
BhZIEEPHERT DD, KA I AR NFR
ELBRVWESICEEERFERTE D,

C. F—TEE

S, 2BFOEFEBIIMEISRERZINTNDS

2, BD=wy / 2AMOREREEDO—DITA -7
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HEEAHNEAERD D, UL, EfiEBETH
BIEIEZ1T S Lo ORELABRTVIHREICHESR
PEETEZLILOTHD, BEMIITIE, BDwy 7
AMBEoEBmExy b, V7 EA A PCRKEIG
A#EEE, BNORERERETORODOT T4~ —
27 —7%AETS. )T A& A 5 PCRKIEA
AT MHEHODOTHHERAT S Z LIXFREZ R,
BD< v 7 2AMERDLDLEFTEINTREY, b
LIZNHay v e —VRHEBDO 7S 4 < —%%28A
TNDDENTH S,

F—7 U EELZMATE, HETIHIEREOHE
EFOBREF Y A =T —2bRBER TN
BAETOLHRBIZRHRZBEL CGEATE 27TReM:
MEZ BbILD, A DR TIX, VRE(RXva<Ag
O UMM ERE) D van Bz F2BRH T R e s
L, in house BETOFAZKRE L TND,

D. BMEBEIEEICKET I T4 TH—_RAS5UR

MRSA IS NAMMEEOHTTH L 0E&E
B, BRRNERESHEEL 2> TS, ARBERK
B A7 REWICU 72 & TR E SRE
BEEFERL, BEMRICRILTEIS WS T 774
TY— R, S ARRBLTWDIREDDHY, O/
RPEAFEIN TN S,

MRSA OBHBITIFERBEBSA VLN TNEYR, §E
BEAHIAT A ETH L #5720, BEMEICRIT
B, —7F, WRREIEEL AV MRSA BHAF > b
SR EINTRY, ZOFEIEERTHZ LRIK
b EEEBTE 57200 2 BRI THERESE O
3, Izumikawa 5%, FEESSEH AR E ICRT
LDMRSAT VT4 T —_"A T ABEML, HiE
HEE R U THBEIEESRE - BRE - BREE
IAER BB LN, UBEIEESERA T LHRE
LTu5, £, Taguchi & OEEY TIX, fHidtk
VE—REBRAERY A OFWEFFIZRBWT
MRSA 7754 7H—_A T U RAEERTDHI LI
XV, BEFHIZERATHIEHRELTND, D
Mizd, 7754 TV —_A T RTHBREIEEE
AW EHIBRHRE SN TNBPW,

E. % %

BIERBHORES v M MRSA B TH 523,
ZOMITIIIBNME, WHEEET, WPRREEOR
FRiAMT AR E LEREX v hORETEDFESN
TS, 2HEZBRIHBIERES AT LTH S
BD <= w7 A™ iz X 5 i {E CTHE R LEE A - HEIE
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REZEATDHZ LT, BN TORRFEELFERI
K ORIIETFRS - BENEREOFH R E, AR
BEBEfFFSN D,

III. Anyplex™ II 2 1) —X (Seegene %t)

A B =

Anyplex I 1%, Seegene # (% [E) REr#F 2O
DPO™ (Dual-Priming Oligonucleotides) & 5 k%1
BAEEOBWS A <v—&, TOCE™(Tagging Oli-
gonucleotide Cleavage and Extension) &\ 5 = /L F 7
Ly s AEfiERAARDRESZ LILEY, 1Fa—
7T10 BB EOEHER Y 7V X A A PCREERIT
BOWTRFHCHET D Z L3A[gE L 725 TN D,
B. DPO & TOCE [2DWVT

DPO %, PCR 75 A ~—zBA3 5 PCR BEEE A7
ThH 5. DPO R REMICENHBITHET S5 K
UL & BURE UHES LRWARER 3 Rz #
DT T =—"T, Fb 2MEHOBIZRY A/ v
BT AHZ LT, AEEENREL, E
BITERFA - L IBEDOLRBIRRFREL R D, Z
DODDPO7FA4~<—%FRVWA5Z & T, 100EEMUED
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TMDNARY AT—E¥DOX 7 LT —¥iEkIZ LY
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Figure 4 TOCE™ (Tagging Oligonucleotide Cleavage and Extension) technology.
One unique feature of TOCH™ is the “Catcher”, which is a fluorescently labeled artificial template that

generates the signal for each target amplification.

The Catcher melting temperature (Catcher-Tm) can be
controlled by adjusting the sequence and length of the Catcher.

For TOCE™ assay optimization, the

Catcher-Tm can be easily adjusted and is not limited by the target sequence.

T, U7X A LPCRMBAREE D, ETo, fs
BEW D ARG Catcher 7 vt — 7z 8% > 1 T Rl il
RN 2179 &, Catcher 7u—7 DEEICL-T
HDOBEICREOY — 7 #8325, HEWRE-TE
NENE SO S Catcher 70 —7 2 KT 5 2
T, —HNH Y 4~6 T E TOMEE D M H AT
LD, MDY T VA A PCREEMTHILL,
4TEFL LHOEMEERMTE D Z &b, 1F =
—7 T 10~20 HEAFFHZHIZE /TRE & 220, Bk
DHEDTFMERESAL I ENTE D, WEDHE
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CFX96 % HE3E) iz Hh itk & s DEA A » b
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