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Outpatient clinic

*Respiratory infections
(Influenza virus, RS virus, group A streptococci

Mycoplasma pneumoniae, Bordetella pertussis, etc.)

*Gastrointestinal infections
(Campylobacter spp., Verotoxin-producing
Escherichia coli etc.)

*Genitourinary infections, eye/ear/nose infections,
bone/soft tissue infections and others infections (e.g.,

dengue, malaria)

Fig. 1.

Emergency department

Bloodstream infections/CNS infections

Hospital ward

* Hospital-onset diarrhea
(Norovirus/Clostridioides difficile)

* Infections by MDR pathogens

*Influenza/tuberculosis

Representative practical uses of point-of-care testing (POCT) in the field of infec-

tious diseases. CNS, central nervous system. MDR, multi-drug-resistant.
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Comprehensive analysis for bacteria and viruses EE
5 ==
-

FilmArray®

B o o e

at clinical microbiology laboratories e

at clinical microbiology laboratories
Time to results: 60-150 minutes Verigene™

Rapid analysis of several pathogens

Time to results: 30-120 minutes GeneXp ert® GENECUBE® TRCReady@-SO UTASWako g1®

Rapid analysis of 1-2 target pathogens 8 £ i =
at/near clinics or emergency departments _ ﬁ =
Time to results: 20-50 minutes Smart Gene® Cobas Liat®  ID Now™

®

Simprova

Simprova® 4 modules

Fig. 2. Classification according to the automated molecular identification system based on the
number of target genes, running time, and place of the examination. Pictures of the instru-
ments were provided by the manufacturers of each instrument.

Table 1. List of automated rapid molecular identification systems and their panels or target
pathogens currently approved in Japan

. Reimbursement
System Panels/target pathogens, resistance genes (yen)
FilmArray® Blood culture panel 17,000
Respiratory panel 9,630
Meningitis/encephalitis panel X
Verigene® Blood culture panel (BC-GP, BC-GN) 17,000
Clostridioides difficile panel 4,500
GeneXpert® C. difficile 4,500
Mycobacterium tuberculosis/rifampicin resistance 4,100/8,500
MRSA/Staphylococcus aureus 4,500
GENECUBE"™ M. tuberculosis/ Mycobacterium avium complex (MAC) 4,100/4,210
Mycoplasma pneumoniae 3,000
MRSA/S. aureus 4,500
Chlamydia trachomatis/ Neisseria gonorrhoeae 2,860
TRCReady™-80 M. tuberculosis/MAC 4,100/4,210
M. pneumoniae 3,000
C. trachomatis/N. gonorrhoeae 2,860
UTASWako g1® M. tuberculosis/ MAC 4,100/4,210
Smart Gene® M. pneumoniae 3,000
Simprova® M. tuberculosis/MAC 4,100/4,210
M. pneumoniae 3,000
Legionella spp. 3,000
Bordetella pertussis 3,600
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(a) Flow of the Verigene® system examination

Positive

Gram’s staining

Preparation

signals <5 minutes

(b) Bloodstream infection panels for the Verigene® system

Verigene® Gram-positive blood culture test (BC-GP)

Verigene® Gram-negative blood culture test (BC-GN)

Genus Species gsrslzsst ance Genus Species EEELS: ance
Staphylococcus spp.  Staphylococcus aureus mecA Acinetobacter spp.  Escherichia coli blacrx-m
Streptococcus spp.  Staphylococcus epidermidis vanA Citrobacter spp. Klebsiella pneumoniae/ blanr
Listeria spp. Staphylococcus lugdunensis vanB Enterobacter spp.  Klebsiella variicola
Streptococcus anginosus Group Klebsiella oxytoca blaxec
Streptococcus agalactiae Pseudomonas aeruginosa blaxom
Streptococcus pneumoniae Serratia marcescens blaoxa
Streptococcus pyogenes blavim

Enterococcus faecalis
Enterococcus faecium

Fig. 3. An overview of the Verigene® system examination (a) and the identification lists of each panel (b) (Verigene® Gram-

Positive Blood Culture Test, Verigene® Gram-Negative Blood Culture Test). The picture of the Verigene® system was pro-

vided by Hitachi High-Tech Corporation.
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Fig. 4. (a) The rates of treatment with antimicrobial agents and the susceptibility of

each causative pathogen of bacteremia. (b) Day on which the results of the

Verigene® system were reported after the specimens for blood culture were ob-

tained. This figure is cited from reference 23.
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FilmArray® Blood Culture Identification Panel

Gram-positive bacteria

Enterococci Acinetobacter baumannii
Listeria monocytogenes Haemophilus influenzae
Staphylococcus Neisseria meningitidis
Staphylococcus aureus Pseudomonas aeruginosa
Streptococci Enterobacteriaceae

Streptococcus agalactiae
Streptococcus pneumoniae
Streptococcus pyogenes

Escherichia coli
Klebsiella oxytoca
Klebsiella pneumoniae
Proteus spp.

Serratia marcescens

Candida species

Resistance genes

Candida albicans mecA
Candida glabrata vanA/B
Candida krusei blaxec
Candida parapsilosis

Candida tropicalis

e

Sampling

Gram-negative bacteria

Enterobacter cloacae complex

Preparation

Analysis

FilmArray® Respiratory Panel

Adenoviruses

Coronaviruses (HKU1, NL63, 229E, 0C43)
Human Metapneumovirus

Human Rhinovirus/Enterovirus
Influenza A (A, H1, H1-2009, H3)
Influenza B

Parainfluenza Viruses (1, 2, 3, 4)
Respiratory Syncytial Virus

Bacteria

Bordetella pertussis
Chlamydophila pneumoniae
Mycoplasma pneumoniae

Fig. 5. FilmArray® system and the identification lists of each panel. Pictures of the FilmArray® system and preparation of sam-

ples were provided by bioMérieux Japan, Ltd.
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(a) Percentage of macrolides, tetracyclines or quinolones’ prescriptions

(%) among patients with pneumonia

100 ~ P <& O
90 A
80 1 M. pneumoniae
70 == DPositive cases
60 1 = Negative cases
50 4
40 A
30 A
20 A LR
0w 4 T R T e e T T ettt .

0
Before Day0 Day1 =Day 2

presentation

(b) Reporting day of the results of the GENECUBE® analysis for M. pneumoniae
after oropharyngeal samples were obtained

400
5 300 A
Q
g
2 200

100 A

0 |
Before Day 0 Day 0 Day 1 =Day2
presentation During After
Presentation Presentation

Fig. 6. (a) Antimicrobial use (macrolides, tetracyclines or quinolones) in among pa-

tients with pneumonia. (b) Reporting day of the results of the GENECUBE® Myco-
plasma analysis after the oropharyngeal samples were obtained. We defined “Day 0"
as the day of patient presentation, “Day 1" as the day after the day of patient presen-
tation, and “ >Day 2" as two or more days after patient presentation. This figure is

cited from reference 31.
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Paradigm shift in the management of infectious diseases with the
introduction of rapid molecular identification systems

Hiromichi Suzuki”

U Division of Infectious Diseases, Department of Medicine/Department of Clinical Laboratory Medicine, Tsukuba
Medical Center Hospital, 1-3—-1 Amakubo, Tsukuba, Ibaraki, Japan

¥ Tsukuba Medical Laboratory of Education and Research

Dramatic developments in rapid molecular identification have been made in the field of infectious dis-
eases due to the automation of molecular identification systems and improvements in nucleic acid amplifi-
cation and microarray technologies. In Japan, comprehensive molecular identification techniques for blood-
stream infections and severe respiratory infections have been approved for reimbursement under the na-
tional health insurance system. In addition, reimbursement has also been approved for rapid molecular
identification of Mycoplasma pneumoniae, Legionella spp. Mycobacterium tuberculosis, and Bordetella
pertussis. Even clinics and smaller health care facilities have considered introducing molecular identifica-
tion systems for infectious diseases. This review summarizes the current status of use of rapid molecular
identification techniques for infectious diseases and its clinical implementation in Japan.
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