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2025 42 H HE O EEWMRATAMER SN TV D, RIFFETIEEH HEO E R R RAZK L TH % Loop-
mediated isothermal amplification (LAMP) 338 X "% 3HH PCR #¥#t/ 3 & V BioFire FilmArray Respiratory
Panel 2.1 (FilmArray) & BioFire SpotFire R Panel (R Panel) (BioFire Diagnostics, LLC) D H I ikt
HifE%, 4Plex real-time PCR {EIZB T 5 Ctilize & ONNIHE 28 & MR L7zo CtAilids 30 RiiTld 3 ¥:¢
TR 100% Td > 720 Ct fH 30.0~35.0 Ti& R Panel 100%, LAMP 824%, FilmArray 60.0%, Ct fiti 35.0
%Mz % L R Panel 82.3%, LAMP 80.0%, FilmArray 0% T3 -7z, FilmArray D 8 #fkd 9 H 3 #ifk
& LAMP Bt CTdH o 720 3B THultk & % o 72K DB B M3 13 49 80% TH ), Ctfii 37.3 & 37.6 DRk
THREGMEDFER SNz BB IEBTREICHREETE L300, & CtHOBEKD S b 5B ik
THY, EEBINHFHTHLEEZON, DEXD, BETHREIRDBEELRHETH D05, Ktk
oYL B L7209 2T, BRIREIIES U Tl 2 BT 5 2 L0 HETH 5,
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DOFHF L LT, LAMP 532016 412, PCR #:75 2024 4£ &
DERBREI & 7 Y, BRRBLY C oM B SHM L 72 2 & a8
BIFoNb, T, EFREMCIEEHBEE TEITEEE o0&
ADHEH, ZIHH PCR A S ALV EVDE Z LT, HED
I 8 B AR % s A D [ IR 375 C L AN RE & 2 > T\
o fREMZD DL LT, 2288 (VA4 VR 181, HIH4
ff) % %4 & 3 % BioFire FilmArray Respiratory Panel 2.1
(LUF, FilmArray) % 15848 (7 A4 )V A 1148, #E 4 8)
% X4 L 9 % BioFire SpotFire R Panel (LLF, R Panel) #%
HY, INOSHRESFNVICHHEE SIS E LTEHEEh
Lo fIPTHIZBWTY, AHERITITH 5 2024 4% 52 3H 7>
5 2025 4F 31 3 F TSI S N7 HEGE B OMAEZ Wik,
779% (800 14:/1,027 fF) 7B iEd: (PCR %, LAMP #:
&) Ik AEIETHRBSEDTEY, T 635% (508
/800 ) ¥ LAMP i X 22 %2> CTw5 (Table 1),
—HT, HHEOERZEZHEL LTI, AHESRHIET
LR NS 1S48] #HEy & L7z TV % 4 & PCR MR
P ST b, 1S481 13 EH HIKW 77 2 A HiZ 50~250
AL, RBIEEICHHERAZMIETE2 2 LAVREN
TWwb, IS481 DABIZ recA (Bordetella holmesii), 1S1001
OSSEHHER), atpD (Mycoplasma pneumoniae) % [
(2 % 7z 4Plex real-time PCR LTl 4 Wi #3562 &
HTE, WHORKEAEYS -1 7 ATHHEN TR 5,
AT E HEORAGE A B MR L LT, ANEEHHER
R M - Z2VEITIL 284 iE  (Acute Respiratory Infection :
ARTD) 2 BR S I PR BE & 0 AR 2 U4 L, 4Plex real-time
PCR & Wz fn F A, Wik s X ORI % 925
LTWwb, AWETIE, FELBREZWLETH S5 LAMP %
BLUOLEHPCRMAE A IVOEHEREMINGEZ, 4Plex
real-time PCR #1283 % Ct 7 & ONITH; #8215 & Ieimeat
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Table 1. Diagnostic methods employed for 1,027 pertussis
cases diagnosed in Kobe from Week 52 of 2024
to Week 31 of 2025.

Diagnostic Methods No. of cases (%)*

Culture 4 (04)
Nucleic acid amplification methods 800 (77.9)
LAMP 508
PCR 287
Other/Unknown 6
Immunochromatography 79 (7.7)
Antibody detection 151 (14.7)
Clinical confirmation 9 (0.9

* Multiple diagnostic methods were applied to 16 cases.
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1. W&

2024 4 52 A A5 2025 4 31 38 o W ) R A
FEFTANIEA SN2 HIE B F 7213500 BB 0 Bl ik
hoH b, EEEBEICBOWTUTOWTFR2OFEICL )R

FEM S N7z 106 Bifkz x4 & L7z - LAMP (36 #ufk),

FilmArray (24 HK), R Panel (46 Mfh), Befkidims, £
TR BV TEEFRE IR B L OB ER — A 5 > 2
IR IZREE 2 A RIS Nz BB, =L 5V 2R
K 16 M3 EEFR PR BB iR & BRIUH 2558 7 5 Tz, F 72,
FilmArray ®—#81%, PREEASBIMAT FE i 5% O M & — X
45 2 ZARRE LTV =LA 5 v ZIZZED 2
Yy VAN, GHEE Sz, RIRIIBRG Ry 7 22 v
THE S, B DN A 8 7z,

BEDERIZ0~32KTHY, HMAHD 6 4 (10 5% : 3
PE,O120 0 1fF 1405 1fF 325 1) ZBwiEo
AEBTIMEIZ 9% 6 2 H Th o 726

2. HIEERE

S VR IC AR BRI KR 300 pL 2R, RNV T v o
AIFH—T3OMHBEHL, HONTEBHEERLVTT T
CFDN #£R¥:# (HAFAEY) BXOF v a— ) VIERRH (H
KL 12100 uL Fo%AT L, 35T, XS GRMERsg)
T 7 HRIE#E L 720 Wi 521213 MALDI-TOF MS (Bruker)
W,

3. 4Plex real-time PCREH LU LAMPEICLK 2 EHX

E#EGEFOHKRE

WEBRABZR O BIEL CVWRRIZ, S SICAMAEKE
STOuUL R L TEE L 72, BW L2 BRARER % &0 L,
QIAGEN QIAamp DNA Micro Kit (QIAGEN) % H v T
DNA ZHhiH L7z, $litt L72 DNA #H W<, QuantStudio 5
(Applied Biosystems) % ffi[f] L, 4Plex real-time PCR % %
Jiti U720 FERTICIZ ARn 12 X B 8063 7 F v % v, Threshold
Line (ARn) # 0.3 ICFE LY, IS481 & Ctfliz ¥ L 720 IS
481 @ Ct iz #£# 2 LC, LAMP #, FilmArray, R Panel
BLUORERBICBT L5 - B SR LKL 72

LAMP #: & FilmArray O HEEMBBED LK% 0l &

L C, FilmArray BBV % 4512, Loopamp F H & B #&
a3 Sx v b D CGRUHMEF) 2T, R SCHFITHE W,
LAMP &% % L 72,

& 7

1. &HREE & 4Plex real-time PCR i&ED LLES

PRI IS B W T LAMP 12 X B A& 23E i & L7z 36
PR, Bth2s 31 MK, KBS S MR TH - 720 36 ko 4
Plex real-time PCR #1283 % Ct i o #i i 1% 23.0~37.7 T
& o 72 (Figure 1a),

FilmArray {2 & 2 AR FE N S 7z 24 b, Bitkav16
WK, YLD 8 MK TH - 720 24 BifR D 4Plex real-time PCR
FEICBI D CtEOHIPHIX 183~379 TH -~ 7z (Figure 1b),

R Panel {2 & 2 MAEAS 920 S 7z 46 1, Bkt 45 Rk,
Fattds 1 MR Cd > 720 46 #iKD 4Plex real-time PCR 12
BT 5 CtfliOHPHIZ 183~391 TH - 7z (Figure 1),

4Plex real-time PCR #EICBIT 5 Ct Rl oY= % k4
AL, CtfEAY 30.0 Afii DMAK TlZ WA TR 100%
TdH > 72 Ctfifl 30.0~35.0 DAL TIL, R Panel i3 2Hef4k (10/
10 BefK) 25kt %R L7z @12xf L, LAMP #: & FilmArray
ORI ENEN 824% (14/17 Hitk), 60.0% (3/5 Mefhk)
TdH o7z, Ctfiins 350 % 2 5 MK TIL, R Panel & LAMP
OB R ENZN 833% (4/5 Befk), 80.0% (8/10 #rfk)
THo7-DIxF L, FilmArray 13 6 AEETHBEMETH o
72 (Table 2)o

2. LAMP i & FilmArray O'E BB HEED L8t

FilmArray FEPED 8 ki3 LT LAMP % 925 L 7244
B, SMIRDEEYEE 7 - 72 (Table 3)o 3k 2 Mefko Ct
fiEil 35.0 K TH - 720

3. BREEZELEEEIOUR

FAE Tt & 7o BIRO R 2B, LAMP 3%
T 80.6% (25/31 ¥t 1&), FilmArray T 81.3% (13/16 Bt 1K),
R Panel T 84.4% (38/45 #ifk) TH H, MAEIZ XL 221
BOLNTho e —H T, LAMP #38 X 'R Panel Tk
TEE o TR B T, Br2gBlh & 7 o 7oz e hr o 72
75, FilmArray TREE 72 o 72RO 3B 201 & 72 -
ToRAEDS 1 Bk 3R0 57z (Table 4)o

%z =

AET O E HERITIN B0 2 G SS LB A 2 8 U
T, AHEOMAEZKR CIL L HWH M Twd LAMP %, Film
Array, R Panel O HERBMHFEIZO W TG L7z, 4Plex
real-time PCR 8 X OB #E L O KA &, MA DL H TR
R DZEHTRD iz,

Ct i 30.0 2 ¥ 2 72 MARIC BT 2 BitE# 1%, R Panel 13
ORI TE D » 72—, FilmArray TIZ W1
25588 57z (Table 5)o R Panel &4 EB#IET (im2)
%%, LAMP #3 X O’ FilmArray (& i HEHEEEE T 70
E— % =i (ptxP) Z7VEEM & LIRS MICTH H %W % B
3%, ZOFMBETOEND, BHRIEEZAEL S
WHEEAE 2 5N b, F 72, R Panel Ti&, Ctfii390 %%
L2 TH B E o TWDH I END, fim2 ZHEHE§
5 PCREIZH WL IR E 2 3 AW REVEAVRIR STz, &
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Comparison of Ct values in 4Plex real-time PCR with the results of each detection method and culture. a) LAMP, b) BioFire

FilmArray Respiratory Panel 2.1, ¢) BioFire SpotFire R Panel. Each dot represents an individual sample. Red dots indicate
positive samples, and blue dots indicate negative samples by the respective detection method. Filled circles denote culture-
positive samples, whereas open circles denote culture-negative samples.

B, im2 L Lo H HEEBRBZIET 2 805 X015
nTBY, 5%, FH—ErHWEEREEOLIRICL D,
R Panel OMHVEEZ S 5 IZFEHNCFEMI$ 2 DD 5,

[d—#{sT (ptxP) %R E 5 LAMP #: & FilmArray
ZIBL72#ER, W—o CtlEwIc B 5 Bks1d LAMP
BEOFRE» o> 72 E 512, FilmArray TEHE & HE I
7oA DI, LAMP SETHRIEE 223 Db RO LN T
NOOMENS, LAMP #:13 FilmArray £ )  EWE H
RRMEEZ AT A2 REMIRIEEI Nz, COMPE LT,
FilmArray 3% 3 H EFEAR I (multiplex) (2R S L 72 7% 51
Td %—7Ji, Loopamp H HXWMINAIESF v F DITHHK
WHMOBH L L@t SN T HPEZ b b,

¥ 72, BioFire FilmArray Respiratory Panel 2.1 ® 547 €
7 )V T & 5 Respiratory Panel 2plus (ptxP = &) L § 5)
TlE, 1S481 qPCR & D HIZHB T, Ctfili 280 % it8 2
LIARIZEM L 225 2 LG X T 5, RBFZETIE, Ct
fiti 30.0~35.0 DHEIPHT 40% (2/5 #AK) 2SBEPEHETH - 72
2, BHE Lo/ 2 A0 CtElE 325 BL U336 TH o7z
NS DFKEED S, Respiratory Panel 21 3BT ETIV LD

o
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BEREINTWVE 0D, Ctil 32 fFh Mt IR TH 5 0]
REMEDRIE S 7z,

BRI EHERERIBICBL TR EFREICENLSE L SR
=TT, BEREIMENZ EBHMEN TSR, REF5ET
1, LAMP/FilmArray/R Panel THith & 7 o 72 BRI B 1T
LIEEFEGIERRIEH 80% TH o 720 — XIS, EYF O AE I
BUZ2EHBRHENZ WILLEETH > THREEEEMEFIL
60% LLF & &N, B HITHER BN T SR BE - W (2 5
WAL EEND-0, BHERO LD 2HEG0P % WS
MR X D INEEIC RS EMEIN TSR, SHOEHEO
KUEAT 2 BRI, B3R - AR B X O ARl o3k
SN, ZORR, BARRNT-ER MM 2s & 0 @) it
ENB LI L7228 d, HiERBUEROEIIZFS L2
RMESEZ 6D,

— 5T, FilmArray TEMEE % o 72058 E 2 o 72
WARDS 1 D > 720 ZOBAD CtfHiX 336 TH Y, LAMP
P TP TdH o 72 (Table 3. Sample No.16), Ct fii 33 LA
FECTLAMPBETH 572 15D H B, Br#ETEIX 9B
K (60%) THY, Ctfii33~34 D 3HAERITVT N KRR
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Table 2. Correlation between Ct values in 4Plex real-time PCR
and positivity rates of each detection method. a)
LAMP, b) BioFire FilmArray Respiratory Panel 2.1, ¢)

Table 4. Comparison of detection results between each diag-
nostic method and culture.

BioFire SpotFire R Panel. culture
positive negative
a) Ct values in 4Plex real-time PCR —
positive 25 6
<300 (n=9) 30.0-35.0 (n=17) >35.0 (n=10) (n=31) (80.6%) (19.4%)
positive 9 14 8 LAMP negative 0 5
(n=31) (100%) (82.4%) (80.0%) (n=5) (0%) (100%)
pegative 0 3 2 positive 13 3
(n=5) (0%) (17.6%) (20.0%) BioFire FilmArray (n=16) (81.3%) (18.8%)
Respiratory Panel 2.1 pegative 1 7
b) Ct values in 4Plex real-time PCR (n=3) (12.5%) (87.5%)
<300 n=13) 30.0-350 (n=5 >350 (n=6) positive 38 7
positive 13 3 0 BioFire SpotFire =45 (844%) (15.6%)
(n=16) (100%) (60.0%) (0%) R Panel negative 0 1
negative 0 2 6 (=1 (0%) (100%)
(n=3) (0%) (40.0%) (100%)
0 Ct values in 4Pl l-time PCR
vaues in Arex reartime Table 5. Summary of the correlation between Ct values
<300 (n=30) 30.0-350 n=10) >350 (n=5) in 4Plex real-time PCR and the positive rates of
positive 30 10 4 each B. pertussis detection method.
(n=45) 100% 100% 83.3%
( i ( i ¢ i Ct values LAMP FilmArray R Panel culture
ti 0 0 1
ST % 0% 167% <300 100% 100% 100%  904%
. 30.0-35.0 82.4% 60.0% 100% 75.0%
>35.0 80.0% 0% 83.3% 27.3%

Table 3. LAMP results for eight negative samples by
BioFire FilmArray Respiratory Panel 2.1.

Ct values in 4Plex real-time

Sample No. PCR LAMP
15 325 positive
16 336 positive
19 354 negative
20 36.1 negative
21 36.2 negative
22 36.8 positive
23 37.3 negative
24 379 negative

WTHo7ze LA - T, RIEBZ FilmArray Ok R 7
fHEICE L, BEHE SN ez E 2 bNhiz,
AWFZETIE, WHOHED 7= DKV FF 5 CFDN %K E: H
EF v I VEREMEIH L7z, F ¥ 32— VERE X
Bordet-Gengou Il ZERF; Hix> CFDN ZER R L & [L#k L C,
SH LFER L OSHERIIHIRE LSBTV b Z e s h
TWBY, AWRICEIT 5 F v a3 — VEREH# & CFDN %
KEHOBGERIZ, ZNEN605% B L U8 66.7% & FMEET
HY, MAICKEREZEZIRDON o7 LaL, —ED
AT, WTENPr—TFOREMIZB W TORB O T i
ThHolzo MBIIIRL TRV, F v 3 — VEXR ML
AHEREID R WIRIRICER TH o720 —HT, TS
Z VIR TR T v 3 — VEREHOPIHIGED A 0 e B A28
HY, TOBIZIF2HMBONEIEL 54T 5 CFDN ERE;
WOSBERTH o720 L2 o T, BEOELZ TS

LT, BEBUFEOMLEICORNSL EEZ LN,

5L, Ctfiidy & & R R M=, Ctfii 30.0 £ T
90.4%, 30.0~35.0 T 750%, 350 %8z 5L 273% CTH -7
(Table 5) Ct HASE T R TR MEFRIGAL T 3 5 M 2 7R
L72A%, CtfiE373B I U376 DB SR SEECEX /22 &
o, CtHPEMTH->TOLT LIREBNLE 22D
TRV EDPHL N E R o720 72, CtE 300 KiiiTH -
THH 10% OMARDFEFREME L 2 ), F ORI IR A
L WBRR PR SR OB E TN Tz, FRIZ, PUE
WIRERIIH TSR TH L 2 EME SN TEYY, K
W2eTH AMBOBEMAMR SNz &SI, MR 3
PRAF G, REIH 72 & BB Ic B2 LT T ERIC
LolzbkFEZbNb,

AWZEDRFLE LT, LAMP %, FilmArray, R Panel ®
ARG RS K R B R R A S CHIES N2 D TH
D, BRI OMBEFEERL M A T — SN TV v s
EFohb, T, MRERGBEORESR, TEREE -5
TWab~7u 74 FiEE W & ORI W T EHT
2P TV,

HHEOBHIIB W T, #HRBHET RIS Uz
WAL ZEIRNT 5 2 LR SIN TV, BIETRAEIL R
SEBIEL T ETH B0, BFMELORELZHHEL /29 2T,
BRAIRILIZ IS U CRYNC AL 2 #INT 2 Z LA HEETH 5
LEZHNI,

BE AR BT HICH0, BRRINIC S
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Comparison of LAMP, FilmArray, and R Panel for detecting of Bordetella pertussis based on
4Plex real-time PCR and culture

Shoko Komatsu, Tomoka Iwamoto, Noriko Nakanishi
Health Research Department 2, Kobe Institute of Health

In 2025, pertussis is spreading nationwide in Japan. We compared the detection capabilities of loop-mediated isothermal
amplification (LAMP), BioFire FilmArray Respiratory Panel 2.1 (FilmArray), and BioFire SpotFire R Panel (R Panel), which
are primary diagnostic tests for Bordetella pertussis, using 4Plex real-time PCR Ct values and culture results. For nasopha-
ryngeal specimens with Ct values of >30.0, the R Panel showed higher positive rates than the other tests, whereas the Film
Array exhibited a lower rate. When comparing LAMP and FilmArray, both targeting the B. pertussis-specific gene ptxP,
LAMP showed a higher positive rate within the same Ct value range, and some specimens that were negative using Film

Array were positive using LAMP. Among specimens positive by the LAMP/FilmArray/R Panel, culture positively was ap-

proximately 80%. Although culture positivity decreased with increasing Ct values, specimens with a Ct value of 37 were still

culture-positive, indicating that high Ct values do not necessarily correspond to negativity. Our findings indicate that under-

standing the characteristics of each diagnostic test and selecting the appropriate test according to the clinical context is criti-

cal.
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