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COMPARATIVE PERFORMANCE OF TUBERCULIN SKIN TEST AND
QuantiFERON® TB-GOLD IN CONTACT INVESTIGATIONS FOR TUBERCULOSIS

Jun KOMUKALI, 'Kenji MATSUMOTO, 'Akiko TOMIHARA, Yuki MIYAKE,
Tomomi TATSUMI, 'Kazuyo ARIMA, Katsura DANNO, 'Satoshi HIROTA,
'Hideki YOSHIDA, Shinichi KODA, 'Kazuhiko TERAKAWA, and *Akira SHIMOUCHI

Abstract [Objectives] To evaluate the performances of the
QuantiFERON®TB-Gold assay (QFT) and tuberculin skin test
(TST) and to examine how a latent tuberculosis infection
(LTBI) should be diagnosed in contact investigations of
children aged 6 to 17 years.

[Methods] A total of 232 boys and girls aged 6 to 17 years
who were in contact with 134 culture-confirmed pulmonary
tuberculosis patients (index cases) were examined both with
QFT and TST. Factors influencing the results of the tests and
their interactions were evaluated with multivariate analyses.

[Results] Two variables (whether household contact and
with/without contact with a cavitary disease patient) were
found to significantly predict a positive QFT result. Positive
TST defined with erythema being either greater than 20 mm or
30 mm correlated significantly with two variables (whether
household contact and with/without contact with a smear
positive patient). There was moderate agreement between QFT
and TST (positivity defined as with erythema greater than
30 mm), with kappa=0.49, for contacts aged 6 to 11 years.
Among contacts aged 6 to 11 years, 14 had a negative QFT
result and TST with erythema greater than 30 mm. Of these 14,

7 contacts (50%) of smear positive index case were not
indicated for L'TBI treatment.

[Conclusions] When diagnosing LTBI among contacts aged
6to 11 years who show negative QFT and strong TST reactions,
we should take into consideration the factors related with a
higher probability to the risk of infection. Because a history of
past BCG vaccination is more likely to affect TST results in
those aged 12 to 17 years than in younger subjects, greater
care must be taken when evaluating the TST of these contacts.

Key words : Pediatric tuberculosis, Contact investigation,
QuantiFERON® TB-Gold, Tuberculin skin test, Latent tuber-
culosis infection, Bacillus Calmette-Guérin vaccination
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BB 12 B B Sl O Mot

WMA - =% @k AR AR bl M
TEE OB HHE M EHE B FH -
SENLOFIE YT B

BE: (HEY) BEERS TR S NRBIIRE 2 04 - 5T 5 2 L IC X D S BOMEIET TS,
(5] 2005~2008 4, KIKHT OFEMUHA ML TRMEDTAE LSS BT 2 W5 BH L kb
ERGE Lize BEEBBILY NV 2 Y VRIS, $5WVIEQFT %2475 720 MO EIIMELT v 7 X
BRI X o TiTb i, BHIE UCEMARDBIERE, 6 7 Ak, 1 41%, 2EB bR (84
ORIFEEF ORI © ZREH % B0 BB L 131 81T, 22 % 0D 70113 67.7%, kR 3 +
13515% T o720 3 HUEDRROBNIES04% TH o720 QT RKEZORR | —KEFH X177
BIT, TDIH6HHRMIZI07TPIRRENZ. 6 B HEDS 2 ERES TR SN T RBE 70
BIDH L, ERO T DBRIBW 21T b h o 72613 50% TH 1, WFIL40mAAT 116, 5058487558
B, 60LA LD 16BITH o720 F iz, WHAMEMLIRIE & BW SN ANEREHED 2 il L
WG L72BI317.1% Th o 7zo (BHR) ZRBEOREE VT H10101E, ORBEORRADR
NeYETHIEDPEETH L LEZ BN 6 W HUBO T RBEDRETIE, ERHOO KRS
Wi 2RV HEH L7 BIA LS o 727200, I R 7 R, B R 2 4 B0 U ER O RE RSB O
L EZ OGNz 7o, WAEMER RSB BB DR H 5 V3R L, WM E - 205%

35

¢, AELBHADELE S ST,

F—U—X D EMERD, WIEE, X, BEESREE, BB, BRoER

#

o

KRBT D 2008 4E D BHF R, —BERICBTS
AR T2 0.03% (14/52583) Th o 7278, Hfhg@s
T2 047% (37/7937) Th o720 BMERD TR
N7 EE ORI EEZORROBNIENTH
o 72BlR, HEMEEZ BV TERESARE L 2 X
NEDBFER L72B0, BIEMAERIRYE & B Sz
PR IR D 5V IZPHIRRICER LAREThTwy
72% &Y Bo THNERERFH VTR TH - E 2
SNBEHRL v, L, IThEoEMmErRsIc
B B FEHO & IR LS IE R4 725 % h o 72,

SH, KR OEMEREZICBOTRERINBER
WP E G - BT A Z LI LD BEFOMREELDOT

WET 5o
MHRETE

2005~2008 4, KBRTH OREAZHIE L ¢ K BE A
FELIEEZONEHNCB T MRS L KEH
ERRE Lz, MFEH L ZREL OBET R RRHT
(Variable number of tandem repeats, VNTR & % V> {d Re-
striction fragment length polymorphism, RFLP) % £} 7>
PITAR—BTH o 72BIBRI U7z B 2RI
REFTHER OB R~ = 2 T MTHEDNT, B
fatkt > 5 —d 2 W IFREFT ORI 5 12 X - TiTb iz,
Thbb, BREREZEZONLWNEBREDOBRENOE S
&, BB ORIF) A7 REMIRKOBREE L2 » o8
IERZOEGEHE Lz, BEBMIIY V7Y VK

VRIRHTERERT, 23T B iR 58T

Ak D AR, KBUTPMERT, T 545-0051 KBURFABRTH
P £ W XL T 1-2~7-1000

(E-mail : ke-matsumoto@city.osaka.lg.jp)
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& (YR, & 5V id QuantiFERON®-TB 2nd Generation
(QFT) H9Th e QFTIZ20074E & 1, — i O HMFE
ARSI, 20084F 5 H XD AR L o 2o RN
Fli R IR O ) S AE 51 2005 4E 2 & 2007 £ F TIL LY
E LT3 T T, 20084F & D 495K LT oL R L 720

IER AT BT v 2 ARRAE (IR XP) 10X o T

Thn, LEIZE U THRRA R I CTHA 8 m s
N7ze M XPIEE E U CHEMAn RSB mE, o7 i,
18E8, 2EBRICTbNI,

F AT, OWIEE R, WRARR, %
W, QKA WFERE L Dk %%%ﬁﬂ%)f‘o 9%
T CTOMM, HH, WRARE, BRESHOAmRLTD
e o I8, W I?cﬁn*ﬁ@“%é;ﬂf (Latent tuberculosis
infection, LTBI) AEEIRILTH o 720

PR o I R oW T o, BRGSO w

TIX X2 MEH B\ Id Fisher DIEEEZ v, 5% K%
FE#EHD & LT

5 R

(1) WMIEBH RN - FEAREZ BT REFH 2
PES 7 RRBEIZ 1B TH o720 2D BHEEOTR
BE RS 2HE 2B TH o 720 FHERHIT 5011182
WTdH o foo FERTIIEE & 0 728013 92.4% (121/131)
Tholzo WE TN ERDHX67.7% (88/130)

KERE E8T% B2 F 20122 B

EEETH o700 BRI EFRETH Y, Wk
WM 3.1% (4/130) &7 L, BOREIE 3 +1351.5
% (67/130) & PEEMZ -, PEEHOFROEN (5

W LBWE T3 A HUE) 12504% (66/131) TH -
720 Tz, BB ORI % M- 72 2261 TlY, WREEIK 3
+a:c77 3% (17/22) T, -éﬁ@ﬂ-ﬁn 3773% (17/22) &

72 W B I&Eﬂimwvﬁ 2:@1:[:'1‘5‘6’( ﬂzi’ﬁaﬁ%ﬁf*w P
<, by, HREkE, BRoOBhOBIEI VTR
DA T A o 72 (Table 1)

(2) ZHREBHOWRK : ZXKEFF177HITHD, 2D
A6 A HRMICI107H, 6 4 BHd b 2 FERED T
WZT0BIHFE R S ize SEIAERG i4o.7¢18.5»f&fdbo 2o
A1 153 B0, itk 248 CchH Y, 205 517
BIDHINE S Td - 720 MiFAZO D B, I T2 % 780
o 723 85.0% (130/153) Td o 7z. WeREIREM
1381.1% (137/169), #IK 3 +133.0% (5/169) @Jr@z@
o BB EB/IETEHNO—-HEHRETE 2D

D2BITH o7z (Table 2)0 B, SO *h%m
MNBR—F TR LD 5 BITH - 720

(3) 6% HthD 5 2 FREZ BT 2 IEWRF O :
BMMERZ O 6 7 JI B2 5 2 EBREB T REHIZT0

BB ENTze 2D BLERMO T ORBREZH ZITL R
o 72 H1E50% (35/70) TH Y, WFRIZ 4031141,

Table 1 Comparison of characteristics between index cases (2005-2008) with and without secondary cases

No. of index cases
with secondary

No. of cases
without secondary
cases™* (%)

No. of index cases
with multiple

cases (%)

secondary cases (%)

Sex
Male
Female
Total
Age (years)
Mean
SD
Cough
No
Yes
Cavity
Absent
Present
Degree of smear positivity
1+
2+
34
Interval between onset and diagnosis (months)
Mean
SD
3 months or longer

102 (77.9) 16 (72.7) 702 (77.4)
29 (22.1) 6 (27.3) 205 (22.6)
131 (100) 22 (100) 907 (100)
50.1% 43.6 61.5
18.2 14.2 17.0
10 (7.6) 0 (0)
121 (92.4) 22 (100)
42 (32.3)* 7 (31.8) 511 (57.7)
88 (67.7) 15 (68.2) 375 (42.3)
4 (3.1)* 0 (0 255 (30.1)
21 (16.2) 3 (13.6) 287 (33.8)
38 (29.2) 2 9.D 195 (23.0)
67 (51.5) 17 (77.3) 111 (13.1)
4.8% 5.4 2.3
8.5 3.7 4.5

66/131 (50.4)*

17/22 (77.3)

155/728 (21.3)

*P<0.01, tested by X? test or t-test
#*pacillary (+) pulmonary TB cases (2007)
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50EMAT 8 B, 60FELL AN 16BITH o /2o ERLSD
BHTIEEZHM 2T bhdro 2% 131346 (18.6%) T,
FREDSALE L HET L7 H 05 6 B, BHIHETE LzHds
56, RSB 2 BMA RS R CREL Lk
2B THolze THRODEFHEIOND S b EEDI %
1Tl o 72412 68.6% (48/70) &% & iz,
ZOMTIE, BIGPW ATV &G L LBl L7 A58
WL 8H (11.4%) TH o 720 WIRITQFT etk A3
1B, QFTREZTHT Y ROATBR LB TIX, ¥

37

FUEEARAE 30 mm RW5 2% 4 B, 30 mm B 1 H, 50mm B
P2HT, ZRENEG) X7 R EWICHE s h, &
el LB,

EGedy ) LB S NS, LTBLIEHE T H 5 wik
LI LD 1260 (17.1%) o 720 IREEH B %
TOMMIZWFR b 2 ADATH Y, 5T TOIM
E6~21HTHolze 2D H 1 FIEQFTEMETH -
7oy BOSEARE6I mm, KEH Y OO LTBIOF A &
o TG EIE Lize LTBIEHEH & 5 Widse&k L

Table 2 Characteristics of the secondary cases

The period from contact with an index case to onset (months)

<6 6-24 Total
N=107 (%) N=70 (%) N=177 (%)

Age (years)

Mean 39.0 43.8 40.7

SD 18.0 19.1 18.5
~Cavity (Pulmonary TB)

Absent 85 (88.5) 45 (78.9) 130 (85.0)

Present 11 (11.5) 12 (21.1) 23 (15.0)
Degree of smear positivity

— 81 (80.2) 56 (82.4) 137 (81.1)

1+ 13 (12.9) 5(74) 18 (10.7)

2+ 5(5.00 4 (59 9 (53)

3+ 2 (20 3 (44 5 (3.0
Case-finding delay of index cases (months)

Mean 53 43 4.9

SD 74 7.6 75

3 months or longer 67/107 (62.6) 35/70 (50.0) 102/177 (57.6)
Pulmonary TB 96 57 153
Extra-pulmonary TB 11 13 24
No. of case with isolate of the identical DNA 25 17 42

fingerprint* with index case’s strain

*Variable number of tandem repeats or Restriction fragment length polymorphism

Table 3 Analysis of factors possibly related to clinical development of disease in the secondary
cases during 6—24 months after the last contact with index cases

No. (%) No.
Neither TST nor QFT was done because of old ages 35 (50.0) Age of secondary cases
40-49 (years) 11
50—-59 8
60— 16
Neither TST nor QFT was done for the reasons other 13 (18.6) Health center’s instruction 2
than old ages Instruction of physician in charge 6
The patient’s refusal 5
Diagnosed as infection-free by TST and/or QFT 8 (11.4) QFT-negative 1
TST (erythema diameter)
<30 (mm)
30-39 1
50-59
LTBI treatment refused/discontinued 12 (17.1)
LTBI treatment completed or still continued 2 (29
Total 70 (100)

TST: tuberculin skin test, QFT: QuantiFERON-TB Gold, LTBI: Latent tuberculosis infection treatment
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1R L0528 (2.9%) Tdh o7z (Table 3)o
£ %=

BfihF 5 o “)RHE oS EE, IR L2 o0y
FAZENTE D, 120, BYPEHEEZ 5N WIEHR
AT, RS AT O BT A  RIEH
WIRETHHETH Do W, WIBH OEGEIHH A
B %\, 20 HIZ, EYBIEIT WIS R
ERTELEETHA, Efed ) LBWLIYEIR, W
TBhSH X LTBLIEW 2 1TV, WA FHT %0 HAH
IR XP 7 & TR ORI RICE D B,

12H®, BBLXLZRKEEEZH/EISELVLDITIE,
RGP E O OMIAS 3 4 H UL L CHERIEGA % H o
VI HEIYDH B LI, BRAOEBNREH I D
FWTHDHEEZL LN, SHOETIE, WIEEHD
SR OBNE EHAREITHD, ZHBHEEREL Lo
7= 2007 4E O W B PE W A AL B o FE Mo B X ) A7
HETH o T, RO KEHEE o N
OFROBNE—BEEBRTH o7 LhL, ZREH
REBICRD - NIBE L, 6 7 USRS 721 3E
HTIAEEE R, EDRXHELOBNLEHERTH-
T CNFETELOWME DD D X H 1, Sl

HECE Dol BICHBOZREZ o2 hEaTD
B Vo FI St hol. THOENE EFRLD
BROHBBEETELBEEE TR L) #
P90 B LI, BROENEH S EPELTD
LEEZ LN,

20 HOESBW % 1T ) BINWRERDDETH S
A5, W, BEE ORG) X7 R A 7 R FHl L,
A7 DENSE I IEGBW R AT D o KT PREFT T,
YL ) R 7 OFHiE, YR L E 2 5N D WIEE DK
ek, Pl & BRI, BEMLRE I R BE il U 723 O
B LG A 7 R RATNCEHE L, gy oL
PMOGEE R LTERY, S, 6 7 HE» L 2 4F
BRE T I T RBERT0BIFE N SNz, TR 5 IFIE
YBW 2TV, LTBLER 1T ) 2 LA HRTH o 724
BITH Do

ERO T D IRGB W 2 TR ICE o 7RI 50%
(35/70) T o 720 KRHTEREFT Tl 2005 2 5 2007 4
F ORI E LT 39T oM (RGBT 2 1T -
T &7z, LA L, 20074 4 HISHB T BEABEIL S
YUEIEICHEE S, 2 OBRIC LTBIGHE O SF i R A%
XN KEHTRINE2ZICINTTIORIUT
Th o 7= BB W O ERHI R % 2008 4 & D 4953 LT &
PR U7zo ABFZETIE, FERHIRIC & D &G M 2 1TH
Tedo T BE T RBEDHE (FEE LT, Licho

A% 87k B2 F 201242 F

T, B A7 R AT OFEWHTIRERICr2D
5B I 2 ATV, A H UL LTBIEHHC L - T
B TFHTAIEDNHE L EZ LN, 2L, £
Wt < 7 B3 EERKGEDS W kb, Wb &
ZW L TH S DIEGTH %0 &9 S OFIWHI B AAT
S BN DH B, ATS/CDC DFFHI T, HeArige L /-1
BRMEASEVE R Y, RO A7 PEVH IS %
FIRETHLVE RS TWBED, ThidEe LTHIE
FlEORRNT Y AL Db DTH D, T, BEDD
D, BIHOY X T GHEICLTBLEHR 1T ) WE TS,
FBEBETHEA V=T Y FIF30m L TIE 295
UTIHRTHFEESH LIS VEWIRED R E
FERAES W TEIERAZ L ) i A S iz 7z
%, FiWGF TIZLTBIAME S HIEICAT ) LESH D L H
x bz, LarL, 20104 6 ot oEmERZ OF
BlE (QETH 4 M) 1B WT [ Y R 7 Bfildr )5
Bfs 2 B LT, 50l Lo¥aTh QFT A
WX DR DR 7 ) — = v SRR R ER L D bR
BICHERT 5 2 & iR 5] c@iEwahi L),
FEReO ERZRT D 28 B RSBW AT NENED
PERETHLENRDH L EEZ DN, 272L, IhE
TR OHF N T B LTBIAER ORI iR AR 55012
MESNTI b ollzd, BV AT R, FEHYARY
% S L7 ERMOBRENSBROPE L EZ b/,

KEFFECTIE, ERUAOBH CEYBEE T, 134]
(18.6%) DBMEHFER LIz T DD b 5 BTG
RSB R IEE L72AY, TRA 8 MHIEIRIED 5 W Iid
FRSHRA S THEEZHIARELHE L b DO TH o
Tro TORBEDIEE LI L XY, BYESRANE oH
TRy o WHREND 5. Thbb, BIEUAS
R A OFHI, WA EmME, EmLL
DIl WA Thprolz b BEZ BNz,

F 70, EYEBW LA, el LB L SRR
8P (11.4%) W7z 2@ 5 H 1 FlLIZQFT R T, 7%
5 THNEQFT 21TH T, YDA THM SNz Y XT
WY L E BT S Nz 7 BT Y BUEER 30 mm i A% 4
BlEENTVED, Wb EY) X7 % EREHIC
sz b O TH B, KEHRERT T, QFT 2007
4 X ) —IBOBEME TR S, 20084 5 H X D AL
ARE ol QFTH bR TVIIE, L VROV
PWEHBMAITR IR bz, Thbh, QFTIE, &g
@ gold standard 2572 W 72 O AT AT R T D 5 2%,
MG WT BT B IR EAT89%, FFIEEATO’% & Mori b
DG LCTnb,

—75, SO CLTBIABOMIS LB L-b D
1231 BITH o720 D9 BIHWERBIIAYTH B
25, HEHHWIIHHIL, 38R LB 1260wz, bh
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EXAMINATION OF ONSET CASES IN CONTACT INVESTIGATION

'Kenji MATSUMOTO, 'Yuki MIYAKE, 'Kazuyo ARIMA, 'Jun KOMUKAI,
'Katsura DANNO, 'Hideki YOSHIDA, !Satoshi HIROTA, !Shinichi KODA,
'Kazuhiko TERAKAWA, and 2Akira SHIMOUCHI

Abstract [Objectives] To analyze and evaluate onset cases
of tuberculosis detected in contact investigations and to apply
the results to future countermeasures.

[Methods] Index and secondary cases in contact investiga-
tions in which the secondary cases occurred in Osaka City
between 2005 and 2008 were enrolled. The tuberculin skin
test or QFT (QuantiFERON-TB Gold) was conducted to
diagnose whether the contacts were infected with tuberculosis.
X-ray examination of the chest was conducted to determine
whether tuberculosis had developed, immediately or 6 months,
1 year or 2 years after the contact investigation.

[Results] (1) Index cases: Index cases followed by second-
ary cases numbered 131 patients. Regarding the chest X-ray
findings, a cavity was observed in 67.7% of the index cases,
and a sputum smear of 3+ was observed in 51.5% of the index
cases. A 3-month or longer delay in index case-finding was
noted in 50.4% of the index cases. (2) Secondary cases:
Secondary cases numbered 177 patients, consisting of 107
patients who showed an onset of less than 6 months after their
last contact with index cases. Of 70 secondary cases in whom
tuberculosis was detected in the investigation conducted 6
months to 2 years after the contact investigation, 50% of them
were not tested for infection due to their older age, consisting

of 11 patients in their 40’s, 8 in their 50's, and 16 in their 60’s
or over, and 17.1% of them refused or discontinued the
treatment for latent tuberculosis infection, leading to onset.

[Discussion] Many secondary cases were detected imme-
diately after the contact investigation, suggesting the impor-
tance of reducing the delay in index case-finding. Regarding
the onset of secondary cases who showed an onset 6 months
after the last contact with index cases, many cases showed
an onset without being tested for infection due to their older
age. More attention should be paid to the cases who refused
or discontinued the treatment for latent tuberculosis infection,
leading to onset.

Key words: Contact investigation, Index case, Secondary
case, LTBI, Infection diagnosis, Delay in case-finding
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AR AL OB T8 L RHIRSEMERERGE  (FR224E )

R, A B, Z% RO, mm B EJE R, R mE

TERRO2AE B\ SRS R T Yk o 4 — IR A S NSRBI MR B2 7RE (S AR E oK, SMIERE9
B, INHE OSMTHERSESE) il EF T ONC SRAIRZ IS W CillE & 20 L 7. 27HRIERFLPIELS & 2 s+
FRMT TLID R H — ST, TRy T A —ISMIHE % 7R T 68k T, VNTREEHT T I 7' a7 7 A JWidlE
EFE—T, BEICHBE S N SMIFHE B3 4RE & bIZIER — ORHE TH o7, 2FBICKE Y T A X —|TINH & SMEtiF]

WZTHPEDARR T, VNTRIETIHIZIER — OBETFH ThH o120, BEICHMSNI RS IZRRLTINTr T 7 AL

EFRTH b BT

F—U— | - IRAIER SRR, (R, RFLPHE, VNTREE, SERIESEMERER

SRV > B

T TERFB), TREOF) R/ ohefiT, &
FERIR O, SFFEOM E, EEHIT TORBEXRIC
kv, FERICESL BEOFR L LTHELMLBELTE
. FTEAMLT ALY (SM) 2 UHETHHER)
BRPURSEROBRIC L - T, [LERIEEEBICERL, &
BITIRE L 9 DB & oo, L Lend s, AHAIZSE
FI D BRACAHE G 72 A0 TS & B BEANEEE, EI BN
72 SN Lo TAE UM iR i T & R U, SRR
el o LR I R E R L 7o TV B,

IO L IR E OB E T, BRI A A
L, BEyR R OER L 3570, FALI8E L VIR
FUEVEAMRER OB L LT, HPICI T D IAIMHER
WEREELPIA LT, S ENLFR22F4 A 0 B234E3 A &
Tt o & — AN E R CTIA S N O

TAE T DN BRI T SN T & DT D THRET 5.

£ ® F B

1. 578}

YRk 22 4E 4 Ad b 23483 HE T, SEMIMIERERE
WEHETIMASNIFREEE 27 BkEAWZ. EONFUL,
AV=FYRK (INH), Y77 (RFP) AN
PEDSHNTHIERE 6 ¥k, INH MitiER 4 £k, SM R 9 #K,
INH X O SM iHERE 8 R CTHh 5.

2. AR MERIR

TR ASEEH I 58 U728 %, McFarland No.1 O#REEE T
#L, A vy MTBI % (BREREE) & Fv TR
SeEPRIEIRE (MIC f8) Z#RE L7z, 88 L3ANT,

SM, =& 7 k= (EB), AFwA 4(KM), INH,

J77rEyy (RFP), V77 7F> (RBT), LA7 R

X4 (LVFX), A7 uaXx¥ v (SPFX), ¥ a7
oy (CPFX) ThaD. B 22 F 12 H XY,
SPFX L RBT ([ZZH L7z,

3. DNA OfliH

DNA %, BE# Yo@viciTo%k. dabb, Wk
B & /) s HEI L, 80°C T 20 sy MIMIEEE R, 7
a7 —+¥ K-SDS* 7= /—/b 7 aBTF/VAET
DNA ZHhH L7z,

4. RFLP 453#7

RFLP #:13, &L YOF B, 1.5 pg Ot DNA
ZHIREESE Pyl TOIWE, 0.8%7 41— X7 )VESIKE
THEEL, VYo7 ay META VT LRS- [BER,
A F AL 186110 Ta—T ATV FAE—a vk
T, TEAET A DY T AT 7 X—B LNV T4+ A
530 ZFUGEE, CCD B AT TG EIREL, S RO
RHEIT T,

5. VNTR i

BHKOY ) 2MBETERIC, SERERSGERO 9
L, MIRUDSHESE (4, 10, 16, 23, 26, 31, 39, 40) ),
ETRO24EIK (A, ©) 9, QUBDYRENL (11a, 11b, 15, 18,
26, 1895, 3232, 3336, 4156) ", MtubD7fEik (04, 16,
21, 24, 30, 38, 39) ¥, % L CVNTR2372, VNTR3820,
VNTR41207 D529 fEIHIZ W T, FNENDT T A < —
& Tug DNA polymerase & I\ 7z PCRIE CHEIR A HEIE L,
PCREW DDNAY A ZXinb, FEEERE LK.
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1. FEAIRERSMERBR OfE R

C ORUERR A IR v & — A R SR T SR A

169-0073 HEERHETE K & AR 3-24-1
b B 2R v X — A
169-0073 FRAECERHTE K & AMT 3-24-1
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INH OFAIIEA 8 kTl ote, &1 SAMMES 23130 -
136 k&Y, 1 BRIE INH, RFP, SM @ 3 IKHNCfitid, 4 R —
PRIZER 4 BRIt 1R sbic=a—% /0

L (NQ) FORAU BT - e prsTe

I B OFERIE, BEROERPN THBES b7 SRR S R
B OIS — o OFFERB RS D, J7ebb, BT
FESM, RICINHINPED % <, BEOFEANZTHEORRI,
INH & i DIEHI OB E T ORI S Do T2 H & RO
MTHB. BLEDTRIZDONWT, BETFHOBENLD Y
T AL — SRR R

10

R672 R673 R702 R704 R708 R716
SM Tffit4
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VNTRIETOT VYN TR T 7 A LOENEE A 1L, 2401|mewscf 4 | 4 | 4| 4 | 4| 4
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F4 UTAX=D, 3, 4 DIERIRS M 3% 6. FDOMORD VNTR I L AT
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- 580 |MIRU4E 2 2 2 2 2 1516 2 2
1 | R663 RE90 | R695 | R699 | RGBT | RS2 | R682 seolwronl 313 1313 T3 T3 241513
1644 |mMiRUt6] 3 3 3 3 2 3 3 4 1 3
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Genotyping and Drug Sensitivity of Drug-resistant Mycobacterium tuberculosis in Tokyo (Fiscal 2010)

Jun MUKAIGAWA?, Nobukazu YAMAMOTO?, Hirofumi MIYAKE?, Mitsugu FUKUDA?,
Kenji SADAMASU? and Akemi KAT*

We report genotyping and drug sensitivity of 27 Mycobacterium tuberculosis samples, isolated in Tokyo from April 2010 to March
2011. Samples were collected as a part of a drug-resistant tubercle bacillus monitoring project of the Tokyo Metropolitan government.
Twenty-seven strains were classified into 17 clusters, using restriction-fragment length polymorphism (RFLP). In the largest cluster,
the allelic profile of variable number tandem repeats (VNTR) indicated that the streptomycin tolerance is approximately the same in
6 strains. Similar strains were previously isolated, and the allelic profile of VNTR was approximately the same as these strains. The
strains in the second largest cluster were resistant to both isoniazid and streptomycin. These strains were approximately equivalent
when genotyped using the VNTR method, but were different from previously isolated strains.

Keywords: Drug-resistant tubercle bacillus monitoring project, Genotyping of tuberculosis, Restriction Fragment

Length Polymorphism (RFLP) method, Variable Numbers of Tandem Repeats (VNTR) method, Drug sensitivity test
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