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BebN b B 263 2% 512 1C #: & real time PCR (LLUF PCR) BFED—3 %% & T £ )V A#: - geno-
type * FERED DA F TOREMREM DY IC LD RANG- 2 B EEITOWTHE L7z, IC & PCR ED R -
[k —3 3R 1d 58.1%, 100% T& - 72. PCR Btk @ 9 © IC Bibmthid etk & bk L CTH H 2 Ct fiti (Thresh-
old Cycle) M%<, CtENE L &A1 IC EDOBEMFRI BN L 72 GII4 Sydney2012 (n=82), GIL.2
(n=19) @ genotype B ® IC 2 & PCR F D Btk — 32 1Z 61.0%, 52.6% TdH - 720 F 72 IEHE D S WA FE e
T TO RN LS, 2 BHHUBEO ICETIZBERD E L, FBEY H O CtEIRE W TH - 72,
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DE D> 72 genotype TH 5 GII4 (K 28%) 727 THh <, #
B<dh b GILI7 (F8%) HEMWNTHATL72", IC %% FIH
L 72 PUE A Tl i3 o4k | GIL17 OMEE DMK L, 14
Fathiz 22 2 BEME DS FR M S T w59, 215 @ genotype
DFEAND R B3 7 AV APUR L IC OB &
THZEPMEEINTW LY, EBRKRICBT B0/ 0
7 A )V A m R genotype DFEFHAYIC 1125 2 5 EBEIZ DOV
Tl AT T2 e ST e v

WERELUHE

1. W&

2016 4E 1 HAH 5 2018 4F 3 HO MUk % L BED
95, T - MEH: - 375C Dl EORBOWT N2 R0, K
BliAS 2 T £V AEGSE & 5w, ICHEICE B /7 aw 4L R
PUEMAE A ENE L 72 BFD ) H, RAFRHEHICE S
HEABIG LN BB LG L Lize WNREFOEmIT 1~
100 %, E#STHIEIZ 76 TH Y, N (0 E~5 ) D
El1X49% THoTzo WFITYFESL L OHEEME 87 4, A
b X Wik NS 116 %, —BIEBEE 60 4 TH o
7z (Table 1)o F 7z, WFZEHEBIPIICSENEGE 4 INERR (2016
E2H, 2018461 A, 2A, 3A) &h, EHEREICHETS
ARENE O MK TH - 720 FEMIEG T3 N GIL4Syd-
ney_2012 12 X /&G TH - 72,
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Table 1. Classification by age or affiliation by gender

Male (n=75) Female (n=188) total

Age 0~5 5 8 13
6~ 30 12 21 33

31 ~50 11 26 37

51 ~ 70 10 30 40

71 ~ 100 37 103 140

affiliation ~ General patient 42 18 60
Inpatient and nursing home resident 81 35 116

Hospital staff and Facility staff 65 22 87

Table 2. Comparison of detection sensitivity of IC method
and real time PCR method

RT-PCR method

Positive  Negative  Total
IC method  Positive 61 0 61
Negative 44 158 201
total 105 158 263

KRUFZEIE BRI Z RS (WgEs 0 2 1o 4 v ZOkHE
BB 20198) ORBEERTTo 720 LA TH
BENREBESFmREICBV T L RS ARZREAORA
BToTbh 7. OKEEFR 5 27-23) .

2. Bk

WEBEOMBIAZ I WT, ICHEIZE S 7 a4 VAN
JEORRI & R SCHEICHE > TITV (70 A RS 2
Ay 27+ TM-/ 12 %MH) FERAEE -20C 80 R
L, % H PCR A% FHE L7z

PCR I ENERSETZE i AR = = 2 7 V712 H#EHL
L7zFETIT o720 HEOHEL LT—EREDPBSDOA -
7o F a— T E AN 10% OB IZHHE LGS HR.O %, 8
S B AR GHEOGZ O B 140 Wl # A L, RNAfiH L
B 2 T 5720 ZDH% ./ T 4 )V AD capsid IR D —
iR L LT PCR (Applied Biosystems £k 7500 %4 % i Ji])
Z %0 L Ct i (Threshold Cycle) Z % L7z, PCR & Pre-
mix Ex Taq (TaKaRa Cat#RR039A) #fiH L, 754 <v—
1Z GLIZB W TIE COGIF (5-CGYTGGATGCGNTTYCATG
A-3)/COGIR (5-CTTAGACGCCATCATCATTYAC-3) %
JAVy, GILIZBWTid COG2F (5-CARGARBCNATGTTYA
GRTGGATGAG-3") /ALPF (5-TTTGAGTCCATGTACAA
GTGGATGCG-3') /COG2R (5-TCGACGCCATCTTCATTC
ACA-3) i L, 71—71% GI & RINGI-TP (a) (5-FAM-
AGATYGCGATCYCCTGTCCA-TMRA-3), RINGI-TP (b)
(5"-FAM-AGATCGCGGTCTCCTGTCCA-TMRA-3"), GII
1¥ RING2AL-TP (5'-VIC-TGGGAGGGSGATCGCRATCT-
TMRA-3) &AL 7,

IR TR OPLE DV CTIIRTHE & AR FE 7RG E R SE T
DY =27 VIZHEPLL, capsid $HISICDOWTHIIEZ TV, Z
DOBIGILEH O & Fh L, mAEITEET RO E %
1To 72

Conventional PCR 1% Ex Taq (TaKaRa Cat#RR001) #%

fEH L, GIiZ2WwTix COGIF (5-CGYTGGATGCGNTTY
CATGA-3), GI-SKR (5-CCAACCCARCCATTRTACA-3),
GIL 122w Tix COG2F (5-CARGARBCNATGTTYAGRTG
GATGAG-3), G2SKR (5-CCRCCNGCATRHCCRTTRTA
CAT-3) #ffiHL7. PCREWEZHERKBRL-HBICY—2

I Y ARS %L, DNA ¥ —27 4% — (Applied Biosys-
tems £t 3130 Genetic Analyzer) (2 CTf#EHT L, BLAST (Basic
Local Alignment Search Tool) 7% &% H\v Tz T % ¥

E L7z MEMLEIZBWTIE p i 0.05 2B L, 2O

CtElcOWTOREEEMERMEIY 7 bR (R version
40.1) % FT t ME TRl L 720

& B3

1. PCRi& & IC ED—BE

IC DMK % PCR 0O F & i L T/R L7 (Table
2)o PCR B 105 BH IC B 61 61 & 72 b Btk —3%
F(X581% TH o 7z0 BHE—HFEIZ100% THYH, &Ko
—H X 833% TH o720 PCRFEIIH T 5 IC FOMME—3%
L 60~92% & SN TWAYORIEICE T 5 —FF 1T
O & il L TIRWEINC S - 720

2. ICEDHFEREVMIVZEDEEEM

PCR #:THtE %R L72Mifk o 9 & IC Btk - BetkmfE i b
I} % Ct iz Ik L 72 PCR Bt 105 kI B W T, IC i
Bt 61 Mtk o> Ctfili 13 Btk 44 Witk o CtAili & B L TH &
I < (P<0.002) (Fig. 1A), PCR #:Batk/1C MMk
TANAGEHERDPD RN EDTRIE I NI,

% 72 PCR B PEBUAR 105 B1i22 W T CtE T & @ IC E D &
We&/R L7 (Fig. 1B). Ctf% 10~19, 20~29, 30~39 I
530 72 RT-PCR B P A 28 41, 59 B, 18 B2 BT, IC
OB Z FHEEM$ 5 &, Bk —3%13 786%, 54.2%,
389% L7 oTze ICHEOMBEMIX CtENE Y (T4 VAR
A ) BiklE &%, Ctfiins 30 YL LTI IC a3k
TR RT e BHRe —F% L2,

3. Genotype F® IC EZGMH—BES LTI ILZEDH

1%

KIZ, % genotype 28T 5 IC #: & PCR ED 1k — %
M L7 (Table 3)o PCR Btk 105 510 genotype @
FEJ1 GII4 Sydney_2012 (n=82), GIL2 (n=19), GIL17 (n
=3), GI2 (n=1) T& Y, GII4 Sydney 2012 1 & U GIL2
D IC #¥: & DR —3FIL 61.0%, 52.6% T - 72 Genotype
W&o THU—FRP R 4R TH - 72,
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Figure 1. CT values in IC negative and positive (A), IC method results per CT values (B)
Table 3. Positive match rate of IC method and real time PCR method in each genotype
Genotype number (PCR postivies)  number (IC positive)  Positive match rate
GIL4 Sydney_2012 82 50 61.0%
GIL.2 19 10 52.6%
GIL17 3 1 33.3%
GL2 1 0.0%
A) G II. 4 sydney B) GIL.2
p <0.001 -
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Figure 2. Comparison of IC positive and negative CT values by genotype

Genotype Bl D IC #EEMEE B CtEO K % 17 - 72
(Fig. 2)o GII4 Sydney_2012 TIZ IC BBtk (n=50) @ Ct
XA (n=32) @ Ctfi& iR L THBEICKWHERE
o7z (P<0001). —H T, &M GI2IZBWTIFICHED
PRk o Ct 3 Rtk L IR LA B ST R VWD 0D
fili & 7 BN % B 720 GIL1I7 IZBWTIX IC EBMo Ct fiE
1 ICEERRMED Ctfl & ik L TIRWEIE T & - 7274%, ]
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Table 4. Positive agreement rate and Ct value of PCR method
and IC method by timing from onset

IC positive .
(Ct value: median) Positive match rate
Day 0 (n=26) 15 (16.05-30.63; 25.8) 58%
Day 1 (n=48) 22 (16.94-30.51; 23.4) 46%
Day 2 ~ (n21) 15 (1343-3841; 23.9) 71%

FGIEF O TR - Wi - BEEORERIIE L Y AT To
K % day0, dayl, day2~12%0F, IC F0BEMER%Z bk L
ToAE I, &4 58%, 46%, 7T1% &7, day2~#EIZBIF B
IC BB RN EIT TH - 720 FFIED S OFGE H K

TL O CtIEDO IR EIT - 724G R, AEATROLEVDOO,

Z Ol day0 (25.8) & LR L T dayl (234) B L U day
2~ (239) TIEMTHY, YA NVABIPBML TS Z
LT X BRI S 7z (Table 4),

T/, ERERELTIHOMR - GO K - FEEDA - T
HR OMERED 4 #2500, PCR & 1IC oMtk — B % |
ML 7GR, ERONEIC X BB — BRI EITRO Lo
72

% =

L OB TO PCR % & IC OBt — 313 58.1% T
HY, BAOHE L) LRMETH 572, TOHME LTEL
TOEIEZSNLORED S WA T TOH K@genotype
BOMAF v b OKEOEOMEFHOEHNEE I NI,
INSDMEIZOVTFRICEET S,

A OEZETIX PCR BB 12 BT % IC oML, J
SENS 2 HH MDA Z R L TWwWiz, CtIEDZ
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AIFFETIE / @7 4 )V & genotype 2 & - T IC D &
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J 1 AV APUFEMAE A T SNz 4 v 2R
TR A PR &S H L CTitfr L T\ % genotype % H1
DMCELE IR TV B, Zd)7-% genotype DEWIZ X 5
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TIEALPICTE TV RWVA, 7 A )V AmPAHIRHERICE
BILHRTRHHDDEHMES N,
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Clinical evaluation of immunochromatography and PCR for Norovirus Utility of
immunochromatography for Norovirus detection

Ayako Hisada", Keiki Nagaharu?, Syuji Yamamoto?®, Hajime Kusuhara?,

Manami Negoro”, Kiyoshi Taniguchi”, Kenichiro Hoshino?, Kiyomi Nakamura”
Y Department of Clinical Laboratory, Medical Corporation Principal Association OYAMADA Memorial Hot Spring Hos-
pital
?Department of Hematology, Mie University Hospital
?Department of Internal Medicine, Medical Corporation Principal Association OYAMADA Memorial Hot Spring Hospi-
tal
“Department of Hygine, Microbiology Course, Mie Institute of Health and Environment
" Department of Clinical Research, National Hospital Organization Mie Hospital

The clinical utility of immunochromatography (IC) for norovirus detection has been established. However, the sensitivity
and specificity of IC for norovirus depends on the viral load and/or the viral genotype. Herein, we prospectively validated
the clinical application of IC for norovirus diagnosis and explore the factors affecting the accuracy of this method. After in-
formed consent, we evaluated fecal samples by both IC and real-time polymerase chain reaction (PCR) for norovirus-
suspected patients. The corresponding detection rates were compared between these two methods. Furthermore, we investi-
gated the impact on the IC results of viral load, genotype, time from clinical onset and symptom. During January 2016 and
March 2018, 263 patients were enrolled. The positive/negative predictive rates of the IC method compared with PCR were
58.1% and 100%, respectively. The estimated viral titer of IC-positive patients was significantly higher than that of IC-
negative patients. The false negative rate of the IC method (PCR positive but IC negative) gradually increased as viral titer
decreased. The positive predictive values of GI1.4 Sydney2012 (n=82) and GIL2 (n=19) were 61.0% and 52.6%, respectively.
The positive predictive value of IC increased along with time from the onset of clinical symptoms. By contrast, analysis by
symptom revealed no difference in the positive predictive value of the IC method. The sensitivity of the IC method was
negatively affected by low RNA levels of norovirus and was also influenced by the strain of virus. Clinicians should consider
PCR-based evaluation even if IC indicates a negative sample.
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