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WEFTH 17T ELERIRLENRE
B BEMEE SO BLARUTLE
FWRET[] - @ EHABEREE#®
A BAERBBTEE  REHEEW
BATRERBEAR - BRATMAEE
MERTEEAE]R) 2EHRK &
AR T HRE - REFEXEBHTH M
B FHBERNWEERE -BEEX
BETERERERKRERIER T %
RS W IE (3]
MERBALERABEHRIE
(multiplex PCR) By # M7 2 H 2 ik 2
EEHF LM E AT ERBE Y
R AR PR AR R - T ER R
ETE  HAIA Z % (antibiotic
stewardship) ~ RLEH WH R B F
B FIET BRI EEE W EER
NEHEHAETHERY & - AXH
A~ # multiplex PCR #1E % - H{E4
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By M B A BB B - 36 52 multiplex
PCR & % IR F 7] it H B 07 {7 R
o HE-—REBAR  REEHA
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RIS RS iteiRh %
B E R 1%

RERIEENRE - DK
fk %3 15 (syndromic approach) ° f&
TREREARBERBENRRE - &
FUEMR A HEREY - FREDE
DERGERBEENNESRE
BIRE - WHEEE - BARENR
B A B o SRR B VB VR 1 Ak
FHE% (k—) EARXHEEHEN - 8
EVME—RREZET S - FREHL
EERMEREIARETARAEL E
(4] A BEEBIHBEFTERR
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HHES (bacteria) B HIR B (Campylobacter)

EHNGEHIANGIEE (diarrheagenic Escherichia coli)

PIIKE (Salmonella)

GHEKE (Shigella)
5L (Vibrio)

KRB (Clostridioides difficile)

MR 55 (adenovirus)
EiR%F (astrovirus)
Hi¥EI 55 (norovirus)
@R 55 (rotavirus)
AL 55 (sapovirus)

JREE(virus)

& @(parasite)

FIEF K (Entamoeba histolytica)

R HE5, (Giardia lamblia)
FEfT&% (Cryptosporidium)
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- FHHEE  HXLFFRIE
EEWRE > T R ECNE R
B E K L—EK[5] °

HRGELFERE  BEE
MEREREF —RERBEARE
B AIEENRERERELR
8] 47 xylose lysine deoxycholate (XLD)
agar ~ thiosulfate-citrate-bile salts-
sucrose (TCBS) agar ~ Campylobacter
agar> T HEZRAEMANETRE
BHEEEHAFEE BLEAEE
AAEBMENBELER  THME
M R R B R R o B A AN 3R IR
Bl — AL mE N
Bl FIRE R E R - LT RE—1#
RINEFZ BEEFTEEME
K ZHNAFHFLBEENBENHAE
BHERE BROMAKE  FEK
H-ZHRES A sE R
$L.4& % : fluoroquinolone & A& . M
[6-8] 18 4 ZAF 40 W 35 & oy o5 R Bk
(48~72 /NBF) - BR AL HE RBF B L
ot ] A

ME SRR EREE > ik
B HE R A2 E A K (shigellosis;
bacillary dysentery) * 3% FT & W #
BERMIK0O] BEENGRERLET
B B WRE (Campylobacter) 1
REEE R RRENE R
AR RSB EY (fastidious
organism) > ERAFHKEHEELE
DRCHEEEHR - AMNETHRERE
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PREEGHE BLYTFLEH I AW
16S rRNA qPCR A L 471 o] fe AR At B
BEBATE[0] - REERWEE RE
HBEREDE T 7 BHEREHEZR
WX FREE AEBRERER
¥ (self-limited) > 8 E % LLEG K 22 B
BE RMEBEBRERRFELT
E—SBRLEEHALHE  FRED
B ACEEBREE - FATRET
MEDEWHBRE - EMRAGHN
BEBB TR TERRERE > —
KA —ERE AR o B
AR I S o

ERRZSERSEEHNERN
B3

BB K #F % B £1t multiplex
PCR #%F (k=) BHERTU
Flop Al Bl £ B REWHE (co-
infections) o 1R 3% W 7k B # B iE K&
ST 1,887 AL R 4 & Y8 AR
R BRRBRTRIKARHE 6% ik
LR RS > A multiplex
PCR T ¥ v E 35% ; 1£ B W Bk %
BHHENER (PR SR
Bt & 47 /B > #] F multiplex PCR B
Fl A E 18 /NEF[4] o TEEUAE Y B R
BEREWHFEER  HIREETR
AFRERRA - REHFFIIEENE
(1] °

TRV B 23 K28 P B
BLE > HIN 2013 F AT H # A4 R
MHE (ERRE) BERY - kR
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K- BERRZERSHEHNERRCEELEE23]

BD Max® BioFire ® Luminex®
TR enteric parasite & FilmArray ® xTAG
bacterial panel GI Panel GI Panel
HHER
YWHIRE (Salmonella) Y Y Y
S E KH (Shigella) Y Y Y
EBFEFE (Shiga-toxin) Y Y Y
3 RIBHFE (ETEC) N Y Y
1 Eo AR (EPEC) N % N
=B K G R (EAEC) N Y N
HML P ABGARER (E. coli 0157) N Y Y
B HHIRE (Campylobacter) Y Y Y
15 R BSER AR EQE (Yersinia enterocolitica) N Y N
RS EAEIUE (Pleisimonas shigelloides) N Y N
KIARAREE (Clostridium difficile) N Y Y
CE=
ZhHER T (norovirus) N Y Y
59753 (adenovirus) N Y Y
AR5 (rotavirus) N Y %
AR (astrovirus) N Y N
AL (sapovirus) N Y N
A
WK (Entamoeba histolytica) Y Y Y
FUPHEEE (Giardia) Y Y Y
PS4 (Cryptosporidium) Y Y Y
IRUT-# (Cyclospora) N Y N

FHAEHNEEEEE 158 F
% A% 4 R # 3 — 5 DU 3 multiplex
PCR Wi - H 25 e 2 F W 2
HRERBEFGERE  #FF
BRERKRLFENRBEEGE R
S MAEAEREMALED—BHEM
MR Ae#BERE TERE - E

RFEE BRTE EFAHER
%033 35 ERENMRA L E
BREWEE > K 21 L &F (60%)
MEEARRERGEEA - EER
BEFEARABR  LRATH
YU R A E12] c WL & B
# multiplex PCR W # % Hl £ £ 5% &
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BEEWNHERE - BROTLENR
BoMEEERZEWN T —HHA
BEoR > % M multiplex PCR &,
ABH  ERBRERTEEMARE
HERE BERVERKRE AL F
HRRBE  RLFEWDEBRE -
AR TE H - BEBRRERY
BRI H[13] -

REREEECHBERNA 7
— BB - 1970 £ 4L B
HEBINFRIEBRARBEESN
BT R A[14] © 1990 1R AE £ B BUR
HUEENREARRARBES BT
B FHREHE - HEIRATAN
HEEE[15] © 2010 FAEIb X B B 4 7%
BIEWHERTATE SRS &
EHMENEREBEEHEE6]
2015 FEBWARZHREFRE AR
FEREN - BT RBFFEERARY
AEEE R BB ENLRE - ADF
S BEAFRXETHRES
BE[T] o "I & - FREXEEN
REWEE  BRTEFTAHNERK
B~ WRERE - Ao ARAFR
AW EH HERERNK  EWiEd
R BREAAEELRF8] - EF
BEWax o MR FEMERAK - B i
HERE HFESHNERWREA -
MEFHREERERZNHAXES
#1 Bl B7 3 multiplex PCR ¥ DL B B %
1830 B B 5 R 4 TR IS B g 2 R R
RERBEMEARAELSRENAE £
[19] °
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BESERSHEHRENER
FE RRYRPR1E

El A1 3 47 ¥ 7 3 multiplex PCR
HME - RAERER LA EW RN
RA$ 2L LAEEDIFARE  FH
KB -ZURES  HNERRERE
Mo REREFEELEK - TAE
F15 502 F A fluoroquinolone £ A
MEM20] - BEHSF L H MRS
#E Wy multiplex PCR i ¥1t41% - 4
W R EALAE - B R R R AR
PRI BB o (R R R
TTREFRRBORWEKREANE
Mo B REHHFERGEHREREHA
% FAR HIRE R E K (pulsed-field
gel electrophoresis, PFGE) ~ X # X &
J¥ (next-generation sequencing, NGS)
PR R R R B R B
multiplex PCR # & Bl 5] 7 %& 3 AU
B 4% o 4 3 & (21] ©

42 ERAMHmEH R E (multiplex
PCR) R EW B BE KN % H 3] F
(primer) * # Z AT F—K PCR &
EACREEC R R S B O (=]
ZERFEEER - W UEHHE
—HENEHS RS EFANE TN
(virulence factor) ° {27 [& B N\ % {8
5lF > EAMTHEEMEN - £ PCR
MESEER LHETREELR
M R J&E - & 5K PCR (nested PCR) 7]
BEWEEY  EFF A5 T 7
BRAD G LBRBAR  MEHE
FREBPIMHTE -
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% 3 ] multiplex PCR #1& 4
 PCR — 4 ERHEABELTS
HMAEMNERR&  BFH MW
AYWERE  REZENEENE
4 (infection) £ & 74 (colonization)
AR B o B multiplex PCR 7] [7]
B {5 8] 3£ /] R 2 (co-infection) HY
SYERK  EETHALRNE—
EREHNTFELAE  MFREHFNR
TEHNRE - B ZEH XA
% multiplex PCR - 2 &8 £
cycle of threshold (Ct &) * HF &%
¥ % (internal negative control) # ¥}
B4R - ] R Aw B B AL B ER K B AT
B Ct HABRRENZRERERT A
A TEEIRBEREE EEENT
F7# multiplex PCR #AR B8 4 £ T e
FEHD R —KE > BREERREE
PRUGAE AR S 5 56 R - o e OE 9 ) BE
[13] °

% % M7 multiplex PCR 7] DLk
RERGERE  EF—HEMER
HREHBHE  BROTHENERE
MAFFEH - EHRXEFTEELRE
#H ] At EE AR R (asymptomatic
carriage) - RIERMFEA X FR - &
B St 8 AR W2 A R b AR AR B
MERT K HABELEANEZN
BA - — R ARRERATHRI =X
EATRE  ABASHERFER
T % E M7 #E multiplex PCR B A5

JRAME NN Z A R

Wik EREEREREEET
# (dysentery) ~ MR FHBHM=KRE
K&~ RIRARTEEE ~ B R S&E
BN RERBREEZMHATF22]
ARV REEE  GFHATLENER
XH o BEIREBEE  mEALE
REENREHAM  HEHTEE
L BHEBRALEHEE  MHEE
% ERFWIEREHAE (W PFGE =
NGS) ~ MERFM - A HFENE
18 o
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Multiplex Polymerase Chain Reaction:
A Diagnostic Tool for Detection of
Infectious Diarrhea-causing Pathogens

Chin-Shiang Tsai'*’, Nan-Yao Lee™”

'Department of Internal Medicine, National Cheng Kung University Hospital, Dou-Liou Branch,
College of Medicine, National Cheng Kung University, Yunlin,
*Center for Infection Control,
“Division of Infectious Disease, Department of Internal Medicine, National Cheng Kung University

Hospital, College of Medicine, National Cheng Kung University, Tainan, Taiwan

Diarrhea is an important public health concern. The current management of
infectious diarrhea is mainly a syndromic approach using conventional diagnostic
methods, including microscopic examinations and cultures. The sensitivity of
multiplex polymerase chain reaction (PCR) is relatively high, and many commercial
kits are available for testing, which can rapidly detect multiple pathogens
simultaneously. Multiplex PCR faces some limitations, such as primer interference,
the lack of specific primers leading to false positivity, and an inability to distinguish
between colonization and infection. Further analyses cannot be performed without
the identification of bacterial isolates. Multiplex PCR can be applied to refractory,
prolonged or severe diarrhea (even dysentery), immunocompromised hosts, men
who have sex with men, or any clusters or outbreaks under investigation. Multiplex
PCR can improve antibiotic stewardship, inform precaution levels, and investigate
outbreaks of public health concern.

Key words:  Multiplex polymerase chain reaction, infectious diarrhea, pathogen,
outbreak
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