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YRV R v 707V — b TORBRIGE B
FTIT 9 Micro Well Plate 3 (MWP #: | BOGEEfIE
450 nm) 90 fZk, BERMIES SKRHI T TR EBEllESE
{& COBAS Amplicor T/T % COBAS % (¥t Hl =2 660
nm) 241 fEEE TdH o 720

FeAiARR I3 NALC-NaOH LB ik & 4 A (FBRTERRE,
R R E R, RIBE SRR RS X
U° Mycobacterium intracellulare B PERR) % & 150 pl 53
EL GUE 1 [E4), 20004E9 A 6 H~14 HIZHRECAR
L7zo F4E9 H25 BR&FOU Y HE L TEREDOEIE
R ERRE, WEROBRYE - B Mo —VoRE
EhErBEERE LTRERIXL 72,

(2) BfEOIER

Otk

A¥x vy BT, KEBEBE, Mycobacterium avium, M.
intracellulare DWEMEB L IR T ~ b u— VORGE %
28 L 72 NALC-NaOH JLE DB % V72,

QAR

Fe MR 100 110, #EBEHRE & L T Mycobacterium
bovis, FEEREE L L T M intracellulare B % 50 ¢l
Mz, BHREE L, 28, TZRENORMERDE
HEE, SiRERKEBERERA (TB-H) 2X10° cfu/m/,
1B 3 5 A5 % 18 AR B ME AR 4R (TB-L) 2 X 10 cfu/ml, M
intracellulare (MIN) 2X10* cfu/mITa o 72,

(3) 7vu—=7v 77—t

a v ba— ¥ —_A OREREET, B, BEE
BIUBMEa Y bo— VCEREGE Z @5 Lz 22 i
IZOWTHRERE, RMEESOREKELITV, BED

KR #7755 65 20024F 6

Hol B ERICES L, 1B, AEERE I’
MsE (Yates DISIEIZ L 5) Z Vv, p<005xFELL
720

= R

(1) TEBAEERAEDOMERR (Table 1)

VER L7z 4 BEOBRARE 25T v ¥ ALK& 204K
o, B80A&ZHML, V77 LY RATRIZTMWP E
B & UF COBAS # 0 2 I THIE 24T\, BIEEDOHE -
HEEREIT o7,

(2) BERET & OWE R (Table 2)

WAL EERADEEKOFYIERFEIT 9%
(982~99.7%), ¥/, AEMEIL1.0% (03~1.8%) T
Holo NEMBOWRIE, PBEYEME L EKEREREE &K
w LB ED 6 fifk (1.8%), MRtz Bk s @wE
L 78Rk, TB-LMRETS Mk (1.5%), TB-HB X
U MIN AR T& 41 gk (0.3%) DEF T iRk TH o 72,

(3) HERIDRAE (Table 3)

MWP % Vw7200 idk D9 b, IEMFIL86%
(97.8~989%), AIEMEIX 13% (S Higk) THo72. A
FRONFRIZ, BWEHRAET2 R, TBL, TB-HBLUY
MIN A TEFNRZN 1 ik ThH o720 $72, COBAS &
AW 41 RN B, EMFEIZ99.2% (98.3~100%),
ARIEfRI208% (8 Hifk) TH o720 TOWRIL, Bk
KT AR, TBLBAETARZRTH o7, B, MWP
B X T COBAS HEDHIEREIC L 52BN THREICEEE
B holze (X% P>0.05)

(4) 1BREREMHEHER DMRMT (Table 4-1, 4-2)

Table 1 Results for each samples determined at the reference laboratory

[MWP method]
MIN
Sample No. of sample Optical Density value (450 nm) Optical Density value (450 nm)
Range Mean Range Mean
Negative 10 0.032-0.074 0.048 0.035-0.108 0.048
TB-L 10 2.365-3.441 3.229 0.044-0.077 0.058
TB-H 10 3.562-3.784 3.682 0.043-0.075 0.052
MIN 10 0.036-0.076 0.052 2.903-3.634 3.336
[COBAS method]
MTB MIN
Sample No. of sample Optical Density value (660 nm) Optical Density value (660 nm)
Range Mean Range Mean
Negative 10 0.001-0.01 0.006 0.005-0.013 0.011
TB-L 10 2.478—4.000 3.816 0.004-0.014 0.01
TB-H 10 4.000—4.000 4.000 0.009-0.015 0.011
MIN 10 0.004-0.011 0.007 4.000—4.000 4.000

MTB: M. tuberculosis, MIN : M. intracellurare

TB-L: Low concentration of M. bovis suspension is 2X10 cfu/m/.
TB-H: High concentration of M. bovis suspension is 2X 10 cfuw/m/.
MIN: M. intracellulare suspension is 2X 104 cfu/m/.
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Table2 MTB and MIN test results for each samples

Result/Sample Negative TB-L TB-H MIN
MTB (—)*! 325/331 5/331 1/331 331/331
MTB (+)*! 6/331 326/331 330/331 0/331
MIN (—)*? 314/314 295/295 291/291 1/316
MIN (+)*?2 0/314 0/295 0/291 315/316
Agreement (%) 98.2 98.5 99.7 99.7
Disagreement (%) 1.8 1.5 0.3 0.3

*1 331 laboratories reported M. tuberculosis results

*2 316 laboratories reported M. intracellulare results

MTB: M. tuberculosis, MIN : M. intracellurare

TB-L: Low concentration of M. bovis suspension is 2X10 cfu/m/.
TB-H: High concentration of M. bovis suspension is 2X 103 cfu/m/.
MIN: M. intracellulare suspension is 2X10* cfu/m1.

Table 3 Results for each samples by assay method (MWP and COBAS)

Assay method Sample

(No. of laboratories) Negative TB-L TB-H MIN
Agreement 88 89 89 89

MWP#*! Disagreement 2 1 1 1

(n=90)
Agreement (%) 97.8 98.9 98.9 98.9 P>0.05
Agreement 237 237 241 241

COBAS*? Disagreement 4 4 0 0

(n=241)
Agreement (%) 98.3 98.3 100 100

*1 MWP: Micro well plate method

*2 COBAS: COBAS Amplicore method

MTB: M. tuberculosis, MIN : M. intracellurare

TB-L: Low concentration of M. bovis suspension is 2X 10 cfu/m/.

TB-H: High concentration of M. bovis suspension is 2 X 103 cfu/m/.

MIN: M. intracellulare suspension is 2X 104 cfu/m/.

Statistical significance between MWP and COBAS disagreement group was determined by
use chi-square test (the Yates correction). Value of p <0.05 was considered significant.

Table 4-1 Background data from 7 laboratories reported false-negative results
Optical Density value (450 nm or 660 nm)

Laboratory Method Sample

Sample Positive control* Aéd to Oligotex

FN-1 COBAS TB-L 0.166 0.666* X

FN-2 COBAS TB-L 0.005 Over No report

FN-3 COBAS TB-L 0.154 No report X

FN-4 COBAS "TB-L 0.063 . 1.293* O

FN-5 MWP TB-L 0.247 2.883 X

FN-6 MWP TB-H 0.104** 2.785 X

FN-7 MWP MIN 0.234%** 1.075* X
The wavelength for measurement of optical density value used 660 nm with COBAS method and 450.nm with MWP
method. k

*Standard value is optical density value = 2.0 measured by 450 nm or 660 nm. Originally, the result reported from
FN-1, FN-4 and FN-7 are invalid.

*¥Internal control value of result reported FN-6 and FN-7 was = 0.34 measured by 450 nm.

Marked * and ** laboratories predicted the result reported false-negative, if follows a standard procedure for re-

examination and the opportunity of the re-examination.

TB-L: Low concentration of M. bovis suspension is 2X10:-cfu/m/.

TB-H: High concentration of M. bovis suspension is 2 X103 cfu/m/.

MIN: M. intracellulare suspension is 2X 104 cfu/m 1.
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TB-L, TB-H B X ' MIN kB L HE L7271
RIZOWVTHERBEOFM A AL L /2o COBAS T
4MiEDHY, WIND TB-LIRATH 72, TDIHH2
Wiz (FN-1, FN-4) 3fEta v b o — v o SeE ki
BT CTH o720 MWPETIE 3 Jif%» ), TB-L, TB-H
BXUOMINBETOMETH 72, Bk bo—
131 Rk (FN-7) THEMBD T CTh o7z, EHIT, A
v ba— VDSEEEORIERAS 2 [iF% (FN-6, FN-7) & o

Table 4—2 The used conditions of Oligotex
with laboratories correct and incorrect reported

No. of laboratory (%)

Correct Incorrect
Used 131 (40.4) 1 (14.3)
p>0.05
| 1
193 (59.6) 6 (85.7)
Unused 324 7

Statistical significance between correct and incorrect of
unused Oligotex laboratories were determined by use
chi-square test (the Yates correction). Value of p<0.05
was considered significant.

¥ ETT% 65 20024E 6 A

720 F72, RF v M X ABEMHE OB, MIKOHEE
MR D 7= DHEAPEIO 5N TWE L) T7 v 7 AL
DWTIE, 7THiEEH S CREMATH o7z, TB-L,
TB-H B & " MIN k% 2tk & s L 72k
34AMEFRE, 193 fifk (59.6%) 254 T7 v 7 AR
Thole AVITF v 7 AR L AERBE~DE
Bk otz (X*H5E 1 P>0.05)

(5) 1BRYERE ik QT (Table 5)

FetEtefh % M tuberculosis Wtk & e L 72 6 fiak D ¥
EREOE R ZFAE L 720 COBAS Ex F\W/z 4 ik T
12, MR EEDT 0.499~0.749 IR L THD,
Fetea > b a— VOREEIR A T O CHEM0.25 2L
TTHhotzeo MWP IRV 2 fiZki3, BUEREOR
FEAT0357B L1550 %R L, BHEI Y ta—vidE
n2h, 0.065 (FEEMBLLT) L0329 (BHEEHELLE) THo
Tzo BT Y PO — VA EEEMEL AR L 1 MR
(FP-6) IZ DWW TIXBRRMEREE, ARESHBREOTREL
0 EHE BT EZ OND,

(6) 7+0—T v 77— bD%ERH

OEESE (Fig. 1-1)

Fv MEFRER 1 ERBPS SEDRICHAL, 3

Table 5 Background data from 6 laboratories reported false-positive

results
Optical Density value (450 nm or 660 nm)

Laboratory Method Negative sample* Negative control **

FP-1 COBAS 0.499 0.005

FP-2 COBAS 0.518 0.019

FP-3 COBAS 0.713 0.006

FP-4' COBAS 0.749 0.004

FP-5 MWP 0.357 0.065

FP-6 MWP 1.55 0.329%**

The wavelength for measurement of optical density value used 660 nm with
COBAS method and 450 nm with MWP method.
*The standard value for a decision which should be made positive is =0.35 by

measurement of 450 nm or 660 nm.

**The standard value of negative control which should be made negative is
= 0.24 by measurement of 450 nm or 660 nm.
***This laboratory reported negative control with the positivity.

Less than

>3 years 21385Dersons 1 time
32%
alone
32%
More than
1~3 years 2 persons 1 time
36% 50% 82%

(1) Period of using Amplicor

(2) Number of technologist

(3) Frequency of assay per weekly

Fig. 1-1 Results of follow-up questionary from the laboratories reported “false-negative”,
“false-positive” and “low positive control datas”; Environment (n=22)
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Not close tube-cap by each tube
Not change pipet tips when injecting reagent

Not mix when adding reagent or sample

Careless treatment of PCR product

Sprayed Hypochlorite for cleaning

Treated reagent and sample without gloves

453

No. of laboratry

Fig. 1-2 Results of follow-up questionary from the laboratories reported “false-
negative”, “false-positive” and “low positive control datas”; Operation (n=20)

SRR D15 HEER (68%) T o7z, ML E L [1 4]
Mo [34LUE] 2o/ L, 220 A] 181k (82%)
Tholeo Trz¥ky POFRBEE R B 1ELLE] 4718
Ea% (82%) TH o720

@1 (Fig. 1-2)

REERICERGHEZE R 20 EPITOWTIERH
THoHLOD, VEELL EDFROBIC REEFE#BEY
2TV —CMHH] (B, HBtkay o -V EEDR

WE%2MREEISHS), A*y MRMERIC [FEEE

AE$], PCRHD [HIEEY O FAER] (B
Btk BetEa sy bO—VEEORRKE & 2 2 REES D 5),
RESERED [BIPRIEORER | & & OEBENHRIE
DT EN TV W EARIEROERE & % o 727 et
AIRBR S N7,

Z &

BAZTHIEIC X ) BB OBET 2 RIET 5 H3%E,
R L~ b HEOBRRED —Fik & L TERIDA

CHASNTWD, L L, EROBERE Itk

EDREW L5 DNA OB X 2 BHHR, BN
B OMEIC L o TIAEPICE TN 2 HIEHEYWEIC &
HBEED FRICHRE SN TWDEY, Rz bIZBEHRYIC
BEEAAREy PERMEH LTV AEE?331 MR 2 xSRI
BARZEA L, BSIiERR CITbN T b HEB L UF
JECHIEEKEL 720 2B, HHROIIRE IEMHICHEE
T5720 1 EOADOEBELHE L TDOWEFFL

FRREOICER IR E 22 B[R] &, S5HERR &2 X
G L L72BEERY T3 COBAS #:8 L 0" MWP 0D 2 3T
LlBDENLE o, LL, SHOFETHE, 616
#% (1.8%) FEMEEREZBEEHBE L, Thb6

MR D> & B S N7 BB AR O EEEIX, 0.357~1.55
WZHAE L, 035 EEBEE TAARF Y FOHIE
HIEIZHEZ AT [BHtE] OHIEICERY 32w, LA L, H
FIREERY B B EEREDS (1L, BOLEELEE
EIRTHBEDE V. AEORET [kl oFmEz L
726 fERRD & O ZHEMEI/ONTEEIL, V-V —
vE#EZ, BEHICHEREZTY, BERIARSLY 7 X
AR E R RAN R RET R EE I T o THRY
RETH DY,

T/, MR F7lErOmE SN, 3O
HERIKTHREL, MWP £ COBAS EE b IZR LN,
eI L, BT Y PO — VO E A EEREE L
THERLR%DS 3 sk d V), SREOWICEESEIZ0.35
K TH o7,

EEBMIEEOMES & LT, BRICLDFERPLL S
B, WIRKIGOHEWE DS  HBEENFSH 57,
4 EOFAETIL, COBAS B LU MWPEL HIZ [
Bkl & [fBRetE] DSRE L7z, RK¥ v bixEdREBT
H, BREA~NOHE L [BE] 23 [BE] 028
HFICR SN, ZORERIHT 5RO BHERE 2 ER
ENBZLFLRV, BFIC, BRMEIZSRE LGE
CHIWHBRESTIEE 20, BEVICRRVBERREB LU
BEBELIT LT, SHREBRIRSPT Y 7 A
TR & & BE 7R B 2 YT O L EEDTRIR & N5 4
BThol,

¥/, TAU—T v LTV — MIEEERELERERD
RS CEA A Z LI TE Lo 7205, BEmEIC
BT EBHERESBTFIN TV RWT EPRIEHDR
HE 7o 72 W ReATRIE SNz RIEBOMEERD ) B,
FHLDD - 72 10fis IR OBFEM 2TV, BIEZE
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WR L7 ETHHELZER L, ZOHR, BlEz®
LA 10MRTHERROUEBEISR SN, EEENRIME
VEETHLIELTHMER T AMRTH o7

¥ & O

7Ty ar®< s any sy sk BERECHE
LT3 331 i 2 R ICEBHAB Z T -1 %
Fo72,

(1) FHEMEIZI9% (98.2~99.7%), Fi2, RIEME
FIL1.0% (03~1.8%) TH Y, BWERZHFv b LT
T MR L RERE RO T A EEES R I N, 2
DREBEMEORIEEEE, BEa Y P —roidric
PCR WIERIC 2 fERRTAAT I P — V2 FEHT 5
Z & THRIATROREWE T TR L, BEPOREEE
BROBAZEICEBBEREDTF v 7552 EDHET
H5,

(2) 1BREME 6 FigR (1.8%) 2 #E SNz,

(3) BRI R ER ORE (TB-L) T 5 Mk
(15%), BEEEZEEORE (TB-H) BLU M
intracellulare TFNEFN 1 % (03%) ®|EHE SN2,

W% E77% 65 200296 B

(4) A¥ v FORMNCEZHETFL2HE LY, R
WTORREELZR T2, BRFTRZ ELETR
EHNTHRE LIRS 17 ) LEBIHER SN 72o

(5) BAERIEIRTE 2 BIET A RO ERNBRIEFTTONT
WRWHRDRRT bz, MEHLEDF| SRRIKL
CICRVEEFIRE R E 2B L, ERNREFROME
RIRENEI NG,

X 3
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Original Article

RELIABILITY OF AMPLICOR® MYCOBACTERIA KIT FOR DETECTION OF
MYCOBACTERIUM TUBERCULOSIS COMPLEX AND MYCOBACTERIUM INTRACELLULARE::
RESULTS OF COOPERATIVE STUDY AMONG 331 LABORATORIES IN 2000

'Yoshimi HIGURASHI, *Kazuyoshi MIYAKE, '*Katsuko OKUZUMI,
3*Mitsuaki NAGASAWA, “*Masaharu WATANABE, and ***Yuichi TACHIBANA

Abstract Amplicor® Mycobacterium Kit (Roch Diagnostics:
Japan) is the most widely used kit in Japan for the diagnosis
of mycobacteria infections, especially those caused by Myco-
bacterium tuberculosis, Mycobacterium avium and Mycobac-
terium intracellurare. We evaluated the reliability of the kit in
co-operation with 331 laboratories using the kit in routine
examination.

We distributed specially prepared 4 test samples to each
laboratories. The negative sample was NALC-NaOH treated
sputum which showed “negative” when tested by this kit and
positive samples were NALC-NaOH treated sputum contain-
ing M. bovis or M. intracellurare.

False-positive results were reported in 6 out of 331 labora-
tories (1.8 %) and false-negative results were reported from 7
laboratories (2.1%). (The details were 1 out of 331 labs for
TB-H sample, 5 out of 331 labs for TB-L sample and 1 out of
316 in MIN sample.) Statistical significance between MWP
method and COBAS method was not significant.

After receiving and evaluating the test results on the 4 sam-
ples, the follow up questionnaires were sent out to 22 labora-
tories which reported incorrect results and low optical density
(O.D.) on positive control. Results of this questionnaire

suggested that it was important to follow the package insert
instructions and to follow the correct procedures for PCR
assay.

These results suggested that Amplicor Mycobacterium Kit
is reliable for rapid diagnosis of Mycobacteria infections.

Key words: Amplicor, Mycobacteirum spp., PCR (polymer-
ase chain reaction), Co-operative blind study
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