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Table 1 (ZHTH itk D —MxA) 72 R RISAEM DOBRE 2 ~T, MREKE, ~1 =27
TAZ, ATV YE, MK ITINT7 407 (V7IV7) BT LA,
HE TABRIREDS LB Tl FHRERESCA 7 V= PO, T
RYERE., LoART, 77 AEMEREDIND 5, SEAIMERE OFTEIIRE 72
METHY., FFie~vrn T4 ReX=U ) AR AMMHEENZ W2 LI E
TREThHD,

IR, B 2RREOR A RT,



(Dt e BRTA

Jii % BR B X PR e YL iE . FRICTT IR IZ I W Tl b m B IS 7 BilE S 4L 2 1
D CEERFKE TH D,  MREREOEAMMEIITIRZ THY . HATIHE,
RERE D~ 27 2T A4 RARASOMMHEIZ 8 0 %L E, X= U U R2A~DMED 6
0 %R L 7n o T D, =2V ViM% EkE (Fig. 1) "R ic~2r a7+
RHE R ERE (Fig.2) OF —# 279, Ziud, p—7 7 ¥ LRPIHEIE, ~ 7 1
TA RRPEENZHINTE L LTz, 2o RFFIEHETHER SR
TERZENREEL WD LTINS, BBEBT D IREREMEM% 308
B D BFE IR IFRAT T, TR EE G312 M PASEMEIT R B 2 AT D IEFIC L < DD
A THD Z EAHLIENZ Y, BROPFEE TR bIEEES SOOI, b
287 M —=F /v ThHY, AR ISND, LrL, ¥/ v RinE
HWRFEIND Z ENZVEERE T o Uik S, pneumoniae 23451 L T
WHEDOHRELALNY , WIEMANRD BN TN,

QA 7NV
Haemophilus influenzae (H. influenzae) 1%, MiRERE & 72 5O, ATTH %R D
FHERFEREDO—2>Th D, £z, /NEREEIC W CITERTET R, M
PEBERR S 72 EOJRNE & L CHEETH S, I, Hinfluenzae 1ZHUEFE Ot
{ENEIR B-T 7 Z LRPIHEELZ I LD LT 52 < OPFEIEITK LitEE =3 &
NI oTe, W’BETIL, TNETB-T77 ¥ LRGIEIEMMEL B 77 4 ~—E
PEEIZ K D b OB FEIRTH o720, II4F, p-lactamase-negative ampicillin-resistant
H.influenzae (BLNAR)ZN AU IZHE2N Y (Fig. 3) ¥, JGMEICHRHTT 2 IEHI 23800 L
TETWD D, IR TIIREMHIA 72 D NS AT 1 A REGRER 72 & 5 et
B CTORRGBI. @l AN D OEINIEEW &S COEIER] 72 ENWE S
TWo, 7o, MR EEMT N 30—40 ROLPEICIBV T, BLNAR
CEBMEREFRIE LTV ERHLM SN Y, ROETE=2—F /0
HRRW ST 7 = LSRN YK L A 5, EREETIE, PIPC, % 3 HAR
T 7 = LRI DT NN L REDOFIMEIE Y, {H L, BLNAR (2%
DEIEIEIXFREOREAB CHLERNDH D Z L bHM-> THEL LERH B, ¥

B)yvA AT T A~

~A a7 T A< H O RE R R/ NOBAEY TH Y . NS TIIEsRT
HIZEMMTERY, (e THIEMEMZR & 820 | WIED 7T 2412 X 5N
EOHEFEIZTE R, ZWHTIFEE A EDIEFICEWT, X7 MFIC L > TiTh
BN, BIFEINC L7 T2 1gM Lo iRzt 2 Wl S % v b (f A
)= R4 aFTA2HUR) ZHWDHZ L T2 TE 5,

~ 77 A4 RRENFBRERD, 2000 FLUE~ A 27T X<I2BNT



t~vr T4 NifEERHRESND L9k oTz, v~/ v T4 Fiittk~A =27
T R~ O [T 2 HE B RDEOHFEE NS RSN TS ? ) Z O
1% 23SrRNA & fn 1D (A2063G, A2064G) (12X DD LEEZ BN TR K
PERK D MIC=0.015-0.030ug/ml T & 2 D%t L CHFAER Tlix MIC=256ug/ml LA F(Z

2%, BAEIZIFE A EOMNEZMETH D720~ 0T 4 RRENF IR L
B0, ELOBNMZ + R L TW S RERH 5,

MHLoFxRT

VU R ITMENEEE TH LD p—T7 7 X LI I TH D, v ron

%#vvfmmx)%ﬂf7m##&w/wmx)ﬁE@&%ﬁ:;~%/my
HITE WS TH D BAICOFIMERHRE SN THD

2. HHBZWroH HM:
BB
HEECHRHERBZMIETHY . 77 200, F—=—/Er M, B AR
AYfh, HNEYLEIR EINEET B D, FRCT T A, BER, Y, wg,
B ORITIEN 5 DRETAMRETH VY . kb >FHLRBRETH S,
BHHTE2 77 A PRaEREZG57-DIF, BEREEERIT 2 LEN S
%, Gleckman HIIFEHIEZ FE L, H—OEN S EITBILZ I D B ERVEE %
FAWIUE, 85%LL EOMERTHE TE D L@MELE 'Y L LAans, EEIC
IR ERVER PRI S AL, 40%RBELTLI2HRELHD . BETHHED
m&w:k%bibif%éo_®i9ﬁ% %, mERHEAK (3%) DWAIZ
DiBFVEIR 72 8 ik D, PRI S VTR IR SRR CHENR & TR S D 56
m\@ﬁ@@ﬁﬁ%ﬁw BERREEZELEBNZITO,
Fo, EEFIIT A ENEEERBAT D AR & 572D BEHETIZ 9 230
T ®E 5, IS BIRORIER 5 @ﬁ@&7Amé%ﬁ5_k? e
WHIEHE OB ZRET D, 15 DI TR % A £ BRI K CToeve LRI 2
DHEY I WEIREEE L BN HIETH D, PTHEO®R S L 7T A a0}
Wric K& 2 Bx b2 50T, IEERGATOREKERZFEL LT 52 ThH
5o
Roson O D ABEIENRMLE L 2> MiRERERB X O o7 v e o YEICK B
FIARIC I 5 7T LYt O AMEORG (Table 2) ' CiE, WA RAMEZ R L
oo 77 DY TR, 77 AGMEEKRE. 7 7 ABRMERE 2 EOXBTET TiEr
+oThHO ., HEK, 589 DOFER EDORIERECIE MR MR 2 & OM
DWFFE LB ET 5, TR0 EERFRE CTHLHMMKEK, 71z W
. FRAEE . S.milleri group, FRIEE. 7 R UEKE R EOEHNILAIETH 5,



s A

PURM L, BGYEOMEZW & L TEHTH L2, 2ok e LT, Mm
. IR, BEERD DT b D, FFREREGYEORZENIIE, KRB L MRS AN 5
N5,

PR G R A

PRI SR IRGYE (2 WV T, BUEIIITRERE & L 2 A% T & O JR hHUR R A
ERICH S TnWD, IREKERPHURF v MI, WO RPICHR S
DR ERE O RS VETR &2 A L/ 7 a~ N7 Z5 7 40— (ICT) THRIETSH O
TRE 70~80%,  HFEEEE 94~99% (iR BRI DI & A & D i iE R 2 i T RE
FEFECo 5, (Table 3) Binax Now ¥ U — XD R FHUFEM S~ ME, FTEREGH
F15 r &< UMD TR, BT 2 MiREKE R FHURERAEICK T 5
%ﬁ%@kbf\m@ﬁé%kx%ﬁmﬁﬁﬁwﬁ Streptococcus mitis  (H:iE@
PR ZE D) KGN D D, SRR ERE S HAE L T L3R
ETH, BGEL D2 eNd D, (BEflE S ELJI*J %) MREKED 7 F DR
BET D, MRKEEYVERER, BOAMICHc o> THMENFRE L, kL
2R TH 10%MN R Lo OWmELHALND,

JREPUFR A ITEE NN Z E N Th - 7o, BUERGEF Th W8
PO RERETUR SRR H % > M, RED 90%REE TH LS TEY, i
ISR ST s, P

LU AR TRE TR, fﬁ@mﬁ2 3 A LD RPICHRER2S B L, 2 AR
FEHUR G E D Frfe 35, gk %Ikﬂ%uKﬁf&ﬁ?éﬁ&f%@%@f%

%o PERITIMIETURME DA DZETTH V| JRPFUFMR I PRI
M E L7z, FEEAIL, Legionella pneumophila serogroup 1 0)7% LZ’P*A HTE 700
72 &, MM A F 72 5 Legionella pneumophila <> L.pneumophila LIS D L ¥ AR Z
BBkt Nt Ths Y,

B T2 OBk
B U7z £09 (S WP AAE (S IR AR R 23 B 5475 2 & 32, PR
FEDLOTRATHY . 77 2GEALCHTUFERHIC & 2R R B OHEE 721 Tl
J@W?ﬁ%%i@?ﬁf‘% IRWRTRENEDS 8 B, IRIH TR HEDME ] S D BHIANC & 1
SICMHMEREZFEL TLEI ZEPBESNTND, 20X KT, il
F“:ALITJ?D@@VMI:%J?/%@?EL CHBATE DB FR2EiEz T TH 5,



multiplex PCR % FV 7= ZAlr T 2 BRE D 2 Wi

Wi REREE OMPELIZ S T L~V TSR TRBD, R=2 ) v A
RA~OMHEREFCHE 57 2 BIn A RN RE SN TND, =V U EAEA
BIE DR (pbpla, 2b, 2x), 27 B 7 A RMEHEIZBEDD VR Y —LD A F )V
{b(ermB) & FAIBEH R > 78 A5 1-(mefA) & F T WEIR 72 E ORI IK %2 VT,
multiplex PCRIZ XV JRKMAEM B L, MBS b RET D, Eiz, IytA
AW THREREORER L OEEEEM L2 (Figd), T OBMLE & DR
FIIHEHRRE S IFERSEORBENI S SN (Fig. 5) P, BIREREE B ©fk
FEOHIHT A AREE, UEKERICERA T2 L Bbihd, 2 b OfEFRIZE
S HFEIOBEEM L, BMED 72 PIMEEIHNC SR 5,

Real-time PCR % V7 it AR B o> s ik HH vk

PR TG AEIRE D DA T L 72 BB 2 B FURGME 2 O X 36 & T EH BRI
MThH b, milr. IREICHEPHFESND DV AR LARESLT VA X )
2 RPUEIER G ONCT X/ BB R R TR FE 7 SR A < TR 2 1845 L7 1%
FIMHPEREERE (MDRP  : Multi-drug resistant Pseudomonas aeruginosa) | (& L 5 Be
JERGUIERCBEPIG AR SR 72 > TV %, MDRP JEGHER TR, Ul 2D TE R
RZWHBAEMTHLPPEROTTETIR, BAZET L0, LR mdis
RO HBATND,

MDRP |ZE5-F B2 Z &R0 A X BT 7 ¥ ~—FBBa O EHAE b,
real-time PCR 512 K 2 BEIRMRAR DY & O M PESIRE T & &5 2l A 7o, BRI
B ORIRE O & ERLITVEERIE L iR L7, E&IEI, gyrB gene @
primer & V> LightCycler IZTHIE L7z, £/o, ERBBRICAZ BB T/ X ~v—F
BT OB &21T o7,

ERRRRARIZ DWW T, BERIEIC TRIR B 23 HH S U2 BR IR R IR 2T B gyrB
HIRARO Oz, o, A¥u B 777 ~v—ErEAR & HE S TR RRE D

HEWHEE T blaIMP &fs 23 S4v7z, gyrB gene ZfHi%E & L 7= real-time
PCR JEIZ L D FKIEHE O EBIEDHENL S, BRRRE~DISH b AIEETH - 72,
(Fig. 6) BN B A28 B T 7 4~ —BB LT ORI E TR 4 KFE LA
WTHRIEETH U, MDRP Z#ilgIC AN RENEE=F#V 7L LTHH
THDZENRE SN,

FRR & L LT IER B4R PCR BUGP PCR L 5 O — XY 22 ETREIC N &
WEIE DAL DA T D MRS T OIR A 72 & W GR I GUE R A O -E DN 2T
bid, MR SN TWZREDOFRImEmMR = 2 b BEEGROMERIZ LY |
WEINOOHDH, FRIEIEDOZFICE W T L ER TFRELRIKSHT 5
Z & TR 2L IZZ2Wr L, SO EEREN TE LD iR S5,
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PR gR R GE D JRIRE X2 LR TH VD | Rl R i 2 RIS 5 O IE
Gy TIER, E DT, IRIHUEIENE DAV DI & 2 25, T E 6 O 5
MOIFAFE LS 220, 7T LG R UM A rTREZR RV ML | H#EE L7 R IA]
FCHEDIEIEEATOZENDONESRKE DT AR T A THELESI N TD, H AFE
TP RATARTA L THIEARIZETOEEI, FkTh->TH i EREE IR
HHURRE L . APEOSGEITITMREREITLDAA . LA X T O 2 Bk, 7
T LG BRI R AL TS,

F7-. PCR S &t 2 9% (PCR-mass spectrometry) ;HGd kg H T A7 2
DEFELHED S TND, DNA RYAT— B O MRS EV T VA A DTHRHL
mEVWEEMEZ AT 5 Pyrosequencing {EBFTLWRALL THH I TWD, IEMEZR
W TE U e PR BERIEIZ DR DH DO THY B FREDER ARSI,



FELFDEk
Rapid and accurate detection of resistant bacteria for respiratory tract infection

We evaluated the combined use of real-time and multiplex PCR to which we
referred as RQ-mPCR (real-time quantitative PCR combined with multiplex PCR) assay,
using 200 clinical strains and 200 purulent sputum samples. The data indicate our
RQ-mPCR method can rapidly and accurately quantify S. pneumoniae and
simultaneously detect drug resistance genes in sputum samples. We employed a IytA
primer/probe set for real-time PCR and simultaneously performed multiplex PCR for
altered pbpla, pbp2x, and pbp2b genes and for mef(A) and erm(B) macrolide resistance
genes. The sensitivity and specificity of the assay in sputum samples relative to isolated
S. pneumoniae was 100% and 99.3% for IytA, 100% and 93.9% for erm(B), 100% and
94.8% for mef(A), 94.4% and 97.5% for pbpla, 100% and 94.1% for pbp2x, and 100%
and 95.6% for pbp2b.

We also established the rapid quantitative detection of
metallo-beta-lactamase-producing P. aeruginosa in clinical isolates and samples using
real-time PCR targeting QyrB (identification of P. aeruginosa) and blaIMP
(identification of metallo-beta-lactamase). With clinical isolates, it was demonstrated
that gyrB-PCR had a linear quantitative detection range of 7 logs with a lower detection
limit of 10° copies per reaction. The relative sensitivities and specificities of this
real-time PCR assay were as follows: 100.0% and 100.0% for clinical isolates, 100.0%
and 98.4% for clinical specimens, respectively.

The present PCR assay was thus easily and quickly performed, and accurately detected
Pseudomonas aeruginosa and metallo-beta-lactamase, and it should be helpful in the
diagnosis and control of nosocomial infection.

We expect that the genetic diagnosis will be an adjunct to, or a replacement of,

conventional culture methods and susceptibility tests.
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Rapid and accurate detection of resistant bacteria for respiratory tract infection
-Present situation and future-

Respiratory tract infection (RTI) is a common and potentially life-threatening illness
that continues to be a major medical problem. The rapid detection system such as Gram
staining or urinary antigen detection for respiratory infection is useful. However, the
genetic diagnosis for resistant pathogens has been expected because they have been
prevalent.

We evaluated the RQ-mPCR (real-time quantitative PCR combined with multiplex
PCR) assay for drug-resistant S. pneumonia infection. The RQ-mPCR method
developed here had high sensitivity and specificity for pneumococci and could detect
drug resistance in both clinical S. pneumoniae strains and in sputum samples.
Furthermore, the results can be obtained directly from clinical samples within 3 h. This
method may be helpful for the rapid screening of resistance in pneumococcal isolates,
and should allow the administration of earlier, more focused and effective treatment of
drug-resistant S. pneumonia.

We also established the rapid quantitative detection of
metallo-beta-lactamase-producing P. aeruginosa in clinical isolates and samples using
real-time PCR targeting gyrB (identification of P. aeruginosa) and blaIMP
(identification of metallo-beta-lactamase). The present PCR assay was thus easily and
quickly performed, and accurately detected Pseudomonas aeruginosa and
metallo-beta-lactamase, and it should be helpful in the diagnosis and control of
nosocomial infection.

We expect that the genetic diagnosis will be an adjunct to, or a replacement of,

conventional culture methods and susceptibility tests.



Table 1 Causative agents from CAP in Japan

report Saito A, et al. Miyashita N, et al. Ishida T, et al.
source J Infect Chemother 12:63, J Med Microbiol 54:395, J Infect Chemother 10:359,
published year 2006 2005 2004
in/out patient inpatient inpatient inpatient
total number of cases 232 372 350

S. pneumoniae 24.6 30.1 53.5

H. influenzae 18.5 16.7 8.3

M. pneumoniae 5.2 12.4 15.4

C. pneumoniae 6.5 9.0 4.7
Legionella spp. 3.9 1.7 2.0

S. aureus 3.4 4.3 2.0

C. psittasi 2.2 1.3 0.4
Moraxella spp. 2.2 4.7 2.4
Klebsiella spp. 1.3 2.7 2.0

S. milleri group 1.3 2.0 1.6
Anaerobe 2.5 7.4 1.6
Coxiella spp. 0.9 0.7

P. aeruginosa 0.4 2.7 1.6
Fungus 0.4 0.4

Virus 224 3.3 2.4
others 2.8 1.0 3.5 %)

Unknown 23.7 33.6 33.1




Table 2 Clinical usefulness of sputum Gram stain for pneumococcal and Haemophilus
influenzae pneumonia in 533 patients with community-acquired pneumonia that required

hospitalization.
Definitive and presumptive Definitive diagnosis
diagnosis (n = 283) (n = 170)

Pneumococcal  H. influenzae Pneumococcal  H. influenzae
Variable pneumonia pneumonia pneumonia pneumonia
Sensitivity 57.0 82.3 354 42.8
Specificity 97.3 09.2 96.7 99.4
Positive predictive value 93.1 93.3 90.6 75.0
Negative predictive value 71.3 97.6 62.7 08.2

NOTE.

Data are percentages. Overall, 135 patients had a final diagnosis of pneumonococcal

pneumonia, of which 82 were classified as definitive, and 34 patients had a final diagnosis of H.

influenzae pneumonia, of which 7 were classified as definitive.

Roson B, et al. Prospective Study of the Usefulness of sputum gram stain in the initial approach to community-
acquired pneumonia requiring hospitalization. Clinical infectious disease 2000:31:869-874.



Table 3 Evaluation of a rapid immunochromatographic test for detection of
Streptococcus pneumoniae antigen in urine samples

References sensitivity  specificity

Boulware DR. et al.

0 0
J Infect 55:300-9, 2007. 74 % 94 %
Smith M. D. et al. o .
J Clin Microbiol. 41:2810-2813, 2003. 82 % 97 %

Farina C. et al. o 0
New Microbiol. 25: 259-263, 2002. 717.7 % 98.8 %

Dominguez J. et al. o o
Chest. 119: 243-249, 2001. 80.4 % 97.2 %
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Fig. 1 Prevalence of Penicillin-resistant pneumococci in Japan
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Fig.2 Prevalence of Macrolide-resistant pneumococci in Nagasaki Univ. Hospital
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(BLNAR) in Nagasaki Univ. Hospital



200 clinical strains and 200 sputum

RO-mPCR culture and MIC tests

1. Enzymatic digestion of sputum
treated with SPUTAZYME® solution

2. DNA extraction
QIAamp® DNA Blood Mini Kit

3. RQ-mPCR (1hr)

1) S. pneumoniae 1) S. pneumoniae identification

identification (IytA) Optochin sensitivity and bile solubility

’ > B 2) S. pneumoniae 2) quantitative culture
l @ quantification (lytA)
LightCyeler

3) Gel based detection of 3) MICs (broth dilution method)
drug-resistant genes

(pbpla, pbp2b, pbp2x, ermB, mefA)

Penicillin G, Erythromycin

Fig. 4 Methods in comparison with classical techniques.

(Rapid Identification of Penicillin and Macrolide Resistance Genes and Simultaneous Quantification of Streptococcus pneumoniae Using a Novel
Real-time Multiplex PCR Assay)



MIC (pg/ml) distribution of Penicillin G

RQ-mPCR

results <0.015 0.03 0.06 0.12 1 2 4
none 50 26 10 2
only pbp2x 1 6 9
only pbpla 2 4
pbpla + 2x 4 2
pbpla+2x + 2b 16 20 18

MIC (pg/ml) distribution of Erythromycin

RQ-mPCR

results <0.5 1 2 4 8 16 >32
none 56
only mef(A) 4 15 17 9 1

only erm(B) 3 1 10 67
mef(A) + erm(B) 1 . 8

Fig. 5 PCR results and MICs of penicillin G and erythromycin in 200 pneumococcal isolates
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Type 1: non- metallo-B-lactamase-
producing P aeruginosa.
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Type 2: metallo-B-lactamase-
producing P, aeruginosa.
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Type 3: metallo-B-lactamase-
producing non- P, aeruginosa.

Type 4: non-metallo-B-lactamase-
producing non- P aeruginosa.

Fig.6 Melting peak patterns for P. aeruginosa and metallo-f-lactamase. Types 1-4 were classified based on combinations of the two
melting peak patterns. The black line indicates 88°C, and the red dotted line indicates 85°C.



