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Table 1 Number of subjects for whom bacteriological test results and treatment history
were obtained by district in Japan, 2007 —-2009

No. of No. of Treatment history of G4
No. of culture culture No. of DST Proportion Y
o, results
pulmonary results positive obtained of G4
Area TB cases obtained cases amon among G1 New Retreatment Unknown
gG3
among GI  among G2

(G1) (G2) (G3) (G4) (%) n (%) n (%) n (%)
Japan 58,198 38,923 30,365 15,425 26.5 13,913 90.2 1,326 8.6 186 1.2
Hokkaido 1,624 1,159 885 304 18.7 278 914 24 7.9 2 0.7
Tohoku 2,901 2,059 1,618 656 22.6 588  89.6 60 9.1 8 1.2
Kanto 19,939 11,911 9,265 4,202 21.1 3,824 91.0 311 7.4 67 1.6
Chubu 8,727 6,544 5,176 2,650 30.4 2,402 90.6 226 8.5 22 0.8
Kinki 13,873 10,924 8,403 5,753 41.5 5,140  89.3 556 9.7 57 1.0
Chugoku 2,932 1,690 1,369 487 16.6 453 93.0 25 5.1 9 1.8
Shikoku 1,609 979 750 267 16.6 250  93.6 15 5.6 2 0.7
Kyushu 6,593 3,657 2,899 1,106 16.8 978  88.4 109 9.9 19 1.7

DST: Drug susceptibility test

G1: Number of pulmonary TB cases newly registered in 2007 —2009.

G2: Number of pulmonary TB cases newly registered in 2007 -2009 and their culture results were obtained.

G3: Number of pulmonary TB cases newly registered in 2007 —2009 and their culture results were positive.

G4 : Number of culture positive pulmonary TB cases newly registered in 2007 —-2009 and their DST results were obtained.
X2 test of treatment history : p<<0.001

Table 2 Proportion of culture test results obtained among pulmonary TB cases and proportion of DST results
obtained among culture positive pulmonary TB cases by sex, age, patient classification and prognosis, 20072009

Sex Age group Patient classification Prognosis
Total Sputum Other  Bacillary Death
Male Female p 0-59 60-79 80+ p smear  bacillary neg./ )4 within ~ Others p
pos. pos. Unk. 30 days
Proportion of culture results obtained among pulmonary TB patients
n 58,198 38,382 19,816 22,335 20,566 15,297 29,688 17,999 10,511 3,302 54,896
Japan 66.9% 67.6% 65.6% ** 659% 685% 662% ** 66.0% 768% 523% ** 51.0% 67.8% **
Hokkaido 71.4 73.3 684 ¥ 68.1 73.1 71.8 76.6 78.7 494 590 722 k¥
Tohoku 71.0 72.2 69.0 69.8 72.0 71.2 70.1 80.4 554 k492 725 R
Kanto 59.7 59.6 59.9 59.0 61.1 59.3 % 56.9 72.4 45.6 417 60.8  **
Chubu 75.0 75.7 737 0* 74.7 75.8 74.4 75.3 81.7 59.5 o 58.8 76.1 k%
Kinki 78.7 80.1 76.0 ** 80.0 79.9 747 ¥ 789 84.8 68.7 e 70.6 79.2 k¥
Chugoku 57.6 58.7 55.7 55.6 58.7 58.1 554 70.4 424 e 413 58.8 k¥
Shikoku 60.8 61.1 60.4 60.4 60.2 61.8 60.7 69.1 43.6 402 62.0  **
Kyushu 55.5 56.6 535 % 53.8 56.0 56.5 53.9 70.3 37.4 k358 56.7 k¥
Proportion of DST results obtained among culture positive pulmonary patients
n 30,365 20,474 9,891 10,525 11,145 8,695 18,661 11,704 — 1,461 28,904
Japan 50.8%  51.2% 50.0% * 547% 51.4% 454% **  579% 395% — o 41.6% 51.3% **
Hokkaido 344 35.1 33.0 32.8 352 343 40.2 21.9 - 0 13.0 357
Tohoku 40.5 40.3 41.0 42.4 41.4 38.1 49.1 27.6 — 344 40.9
Kanto 45.4 454 453 48.2 44.4 40.8  ** 512 37.6 — 372 457  **
Chubu 51.2 51.5 50.6 54.5 51.5 482  ** 613 34.9 - k395 519  **
Kinki 68.5 69.0 67.3 73.1 69.3 60.5 ** 731 59.4 - 622 68.8  **
Chugoku 35.6 353 36.0 37.1 34.1 36.0 43.4 21.8 - o 16.0 36.7
Shikoku 35.6 343 37.8 434 335 33.1 41.9 26.0 - #0433 353
Kyushu 38.2 38.4 37.6 432 374 354 459 27.1 - k238 38.8

DST: Drug susceptibility test
#: p<0.05 *#: p<0.01
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Table 3 Number and proportion of cases having drug resistance by treatment history and

district in Japan, 2007-2009

Cases of
DST MDR Resistant to any INH Resistant to one or more
results
obtained n % 95%C1 p n % 95%CI p n % 95%CI p
Total
Japan 15,425 154 1.0 09-1.2 815 5.3 4.9-5.6 2,081 13.5 13.0-14.0
Hokkaido 304 3 1.0 0.3-29 7 2.3 1.1-4.7 —= 30 9.9 7.0-13.7
Tohoku 656 10 1.5 0.8-2.8 28 4.3 3.0-6.1 76 11.6 9.4-14.3
Kanto 4,202 36 09 0.6-1.2 236 5.6 5.0-6.4 584 139 12.9-15.0
Chubu 2,650 20 08 05-1.2 125 4.7 4.0-5.6 269 10.2 9.1-114 —»=
Kinki 5,753 72 1.3 1.0-1.6 +* 346 6.0 54-6.7 A== 931 162 153-17.2 ==
Chugoku 487 4 0.8 03-22 22 4.5 3.0-6.7 48 9.9 7.5-12.8 —*
Shikoku 267 1 04 0.1-2.1 8 3.0 1.5-5.8 18 6.7 43-104 —
Kyushu 1,106 8 0.7 04-14 43 39 29-52 —=x 125 113 9.6—-13.3
New treatment
Japan 13,913 85 0.6 05-0.8 633 4.5 42-4.9 1,766  12.7 12.0-13.3
Hokkaido 278 1 04 0.1-2.0 4 1.4 0.6-3.6 —=* 25 9.0 6.2—-12.9
Tohoku 588 4 0.7 03-1.7 18 3.1 1.9-4.8 59 10.0 7.9-12.7
Kanto 3,824 19 0.5 03-0.8 198 5.2 45-59 += 523 137 12.6-14.8
Chubu 2,402 15 06 04-1.0 92 3.8 3.1-4.7 214 8.9 7.8—-10.1 —==
Kinki 5,140 40 0.8 0.6-1.1 270 5.3 47-5.9 A== 790 154 14.4-164 +#*
Chugoku 453 2 04 0.1-1.6 16 35 2.2-5.7 41 9.1 6.7-12.0 —=
Shikoku 250 1 04 0.1-2.2 7 2.8 1.4-5.7 15 6.0 37— 9.7 —ux
Kyushu 978 3 03 0.1-09 28 2.9 2.0-4.1 —= 99 10.1 8.4-122 —=x
Retreatment
Japan 1,326 67 5.1 4.0- 64 176 133 11.6-15.2 294 222 20.0-24.5
Hokkaido 24 2 8.3 2.3-258 3 125 4.3-31.0 4 16.7 6.7-35.9
Tohoku 60 6 10.0 4.7-20.1 10 16.7 9.3-28.0 17  28.3 18.5-40.8
Kanto 311 16 51 32- 82 36 11.6 8.5-15.6 55 17.7 13.8-22.3
Chubu 226 4 1.8 0.7—- 45 —= 31 13.7 9.8—18.8 49 21.7 16.8-27.5
Kinki 556 32 5.8 4.1- 8.0 75 135 10.9-16.6 135 243 20.9-28.0
Chugoku 25 2 8.0 2.2-250 5 20.0 8.9-39.1 5 200 8.9-39.1
Shikoku 15 0 0.0 0.0-18.1 1 6.7 1.2-29.8 3 20.0 7.0-45.2
Kyushu 109 5 46 2.0-10.3 15 138 8.5-21.5 26 239 16.8-32.7
MDR : Multi-drug resistant, Resistant to INH and RFP
#: p<0.05 **: p<0.01



Drug Resistance Rate by District/M. Ohmori et al.

Z =

2007~2009 4F- 12 H B2 B8k & M7z Bl % BB g o SE 51
FEZPERAAE R L 0, I, WA O ES )
D M3 IR TR A - 720 ARG T, aEEEOwN
BE DL AN EREE120.6%, FIHFEL TIES1% L)
WRTH o725, EEZRET LEAMMER L LTHW
57290121, =1 T v AEROIRER R RZ A
OFEEEILS, wWRL RN % 5 Wil F 724 <
H5bo
(1) Y AT 205 DEROBG

2007 4E 7> HIE I DSBIG S N7 EAS B SR T WY A 7
LT, SEANEZ PERATR R O D It ic o TR
RN B X Do Tes FDI0D, HEDEGERD
SbhDEORAERZ AR R T E=F) ¥ FT5H2 L
MU HRETH 52, M5, #kEY AT 2T 2
Kb Z v, AR 2 AT R 2 & O
WEREFTDBATL, Y AT AICAD LEERTD
5o £oT, BFRAED X O ITHREDREARIE S 7z
WHEZURE R 2 DD D TlE RV, 72, BT
B CITR AR A b AR R DB S N nw T
LD, BREIREE LS TS MR o fEiR R
RS, BB OB X - THEILROZE
VEAINLONS Lk, T2, BERAERECIE
FESZ VMR R " 7 4 20 — IR 5 AT TE
BUWAIIE, BHICHEMREEZAFLTD, MiZ A
FANEIRADOETFICR-TLEIC LD H D, il
2, ADLZEOFEFLEOBEMICHEND Y, I
HoTHIEMEICANENT, FRANTRBFL V)L
bd Do FEE, ARG S 722007 4 & B D 2008
L, BMAERFRIRRA T 0 TR ad ol D7
B, 2009 41T HMRAAFIROKE N [ A HIE L7200 A
EAT o 2R (55 69 Il 0 AR AR AT AR A, #
30, 2010, 447), BhASAZ A IR R AS SRICIRER 7 & ONITHE
FER P v 3 R 2 P A A R ARHR R X 2 % D i B L 7z
BEOME L LV VR T VWY AFANERT LI L
T, ANMFoOmEEIFENEFCELLE2 5,

(2) FEANEESE OO R E

MrAe il FATIR R 2 B IZ ZF N2 scik | 11
o TWAHUREMEND L. Bl 21X, FraBack it
EHETEVDS, BRI b B TR W
(3523%, 7£49.1%) o FEHIEZEHA RS R ILIEE1Z 80
MU E TGS, 30 HULWIZFET: L2 B T3, BEm
FEAG RAOIREE b HH R Z R A LIRS v, —
75, 80~84 % D 16.9%, 85~89 % ? 21.4%, 90 7% LL £ ®
26.3% X IEFERIEE 3 7 HUNIZIETE L CTw 5 2 L3l
HENTWDEY, JEEIC L D B %P ok $ 5,

733

WHNEZ MR Z IR L 2 VESEORENELEZ S5NRD,

Z O & )\ THARE RICIRERIT IR & 215 5 B N D B A
R L TWAD, =4 F UV AFHICBNTIE, o
NOOWFERLL I A AN % AT X 2 BIKE

FERE, B E L 722009 4EI2B VT hH, 65046
IR - Bear e fibilic, Wi i i LitERo L
¥ UL 28.5%~99.4%, HiAZW 1k b 38 ) K Sz MR AT RS R
JEEREOL ¥ VI136.0%~982% & KEREND > 729
DX ) IATIROARERTIR - B g et Bg 22 A%k
EVIZH Db 5T, ZOREHIEN 2R & S
N5 8T F LT, AR OB Z Mm%
CEICEBEDH L THA I T koAERL D
HE % T B EAM R E LTSS Z EI2h,
R E L Z L RFEDHICHBE IS,

L2 L, DAEZRETLEAMERE LT, RFI
Dz SN TELFIIBRICBVWTEH, RFEEEW
DD S IZRED R o 72D TIE 2\, 1997 4E D
WA CIZEEOBEES D 16.1% OFEERTH 5,
FNPEAEL B I N TV TH T I v,
BT ORI EAT25.4% TH BB b ST, 50
ENZHTERTOD DI 14.4% 127 &9, 2002
X, HRELDBEBOTLBA W20 EBIBHE S
NTVLHGEERED ENZIFPHREINT2EDb2 S
LnhS, B S 723,122 AR B R 2535.3% 125t L,
W H FT13209% & A7 \0, T EH S, 19974
2002 4 D P 2> & A 7z E O SERITPESR 1, B
F OSEHIHER O 2 R R KL T b 0L #
ZAbNhb,

—F, fBT AT A0 5 OEA RO KK OB E
&, W75 EEMRAEREEZ T TH o T, MEOENE
BRMTHEEN) MTHE, LoL, RREEEW) MK
T, AR TH W 722007~2009 48 DR ECT D S Bk
MHRED265% DEANERZHAERTH Y, BEREFRT
1350.8% ODFEFNEZWAEREHVTWD, 2721, Hil
DR Y L) HTIRBENF L FAETH Y, G AT LHh
5 OIEHIMERI, HHF &3S, I )T DR
wekwnz X9,

(3) EHIME L 2 HAEITONT

BB, KV AT ATE, [l 28I E, Y
ERINDIED ) & A% TH, FRICEOREIE T YD T
W\, 7z, TR 1 DL EOSEFINOm & F 5
4HNCHRE L T2 A9, #8225 4 Tlix [INH]
[RFPJ [SM] [EB| [ZDfh] o 5 HHIC—>TH [1. it
P E A sh TR, T1HDEoIYE] &2 Tw
%o £oT, HHNKZEMAEZAT > 72HHOBIZL Th
X, 1HI L% < 2, EREZEREZTS
SEFNBNTHIEFE D D UL, 240K 1 FI 2L O P31 Hus



734

EIIELETHS ).

(4) b3 A R IR

DINEFR OWHERIL, HIEIE LT 2 B onif kR
WERL, WHEEOERHESSG DB L TW5D 2 & 2RE
T25DTHb, ANIHERIEDOBEMKT Lzog,
RN BB OMEOFME 2 2 BELFEE W X
I o BIMEHEZ DR T, LAHMERZEOHEIEE
DFEZED o> TRWHIBIE 2 2o 7278, T Tl20.8%
(&HEIZ20.6%) LibED o720 —J, INHNOIEE]
& (BT Z &0 72T RCTOINHIE) T, T
F (53%) LEHEHY (52%) CHECE 72, 72
1AIDL B ICTHEOH A& S, mlH )7 o RH315.4% L Alo
WIRICHARTHEICHWEIG 2R Lz, K& &t
WCIES D MPERIC X 2 BB L T b & E X
bb,

Lk, T CHEORElEH NI LI, ThET
OB OBED S bR SN T E 722599, 2002 4F O I
THED N7 W KT A 4514/ XDR O @Az 7T o
R 51E, XDR-TB b IS )y TR L T»
HIRMATRIE I N2 CNETOFBBEEMBL T,
T 8 H T E] R O AT 3R AS i E ) L 10 4F
PEIZhHEwTWEZ L3RR LX) TH D,

FHAEHRE ORI R, BREEEFICIVEEOR
WOARTHTHo72), REYRIGEOHERTH 720
ERWORBIZL D Z AL L, Wil ED BT w
EEZbNL, LoL, #iEY AT AL OERTIZE
BRDD 120D, FREROP TIHERIE BITH
MBI A DN Do 72,

F72, TN CTOBRMFRARRD S HIRHREZ T RIC
ST LI L7245 5 C, RFP O AL T I3t L b
THPEHEL RV E OME D HHH, KFETIEZO X
I EENE A SN Do 720

ARIC, U HL 5 R B 5 C U SR A PR S AT
MCdH 57285, ZOBERICHEANRHEIIARLELTE, S
DREFEIEDR SV E VI ZMER D H 5 99 SFEA
22T, 2007~2008 4EEaT T, AR VEMR AT K R
IR S 7z 246 N EFITHHEELS53% TH Y, TodEE
BFHAAZELTRTOHE1.2% (98/8505) D 4.4F5T
o122, HME AL BEDS51.9% 1ZHE, 740 Y
POEDAEZETHHH, ThSOREORHEERERITE
$, ZHIMMER S HETS5%, 714 ¥V 4.6% RS
NTWn5910,

(5) DHEOEREZEDOE=51) ¥ 7

WREZMEDE=% 1) ¥ 7%, R —<A T2
FHELTIHDNLONFBBETH Y, KEEIZE S 72EO
W OPTETTRERINT WD, DATEDILEELC
BT, SRR — XA 5 v 2R H ORI AT TS

KEA% HE867& 57 5 20114E 7 A

BRI E N/ 2 AHTH B, —J, bHIFEOMKEE
DFRTCEEFBLEREZEHLCOLEE Y AT LT
b, 2007 FE 0 b FEANEZHMEREREANTTE I
rolze FMEY—A TV ADMLL, FIh ok
MRGE S, RERD 5 EANEEI RS NS L H 12
H5HFET, WEBEYATLE, DOUEOREAIEZEOE=
FYVZELTHHTAIERTELWES D e Kl
VAT ADRKOFINIL, EEOBHZ T T HIEHR
MRS N, BZEOMRAR R D FERE W L E B
JRIBWRETH DL L ThH L. W AT AANEINESS
WKHETAZEDROEETH LA, MAT, BHE
% RO RS EEA N L L, FERITIRO T D
ftE3niiE, HROEFEKZEDE=F) ¥ 7L LTK
BB R7-T BB INDZOTIE RN LEZ
%o

bW

WMLy AT 2%, EBERNEE D S RE—A—
ANDEB IR HIET Y AT AN ZDREPEL LT
X722, LOMBTHEBEBET 57, LORFEERET
EH 2T B0, EOREFICERE NPT, HEO
R ZDBDOENE LD EIZE YD > TE R LRV,
B A R S A BAITH R ZII A o Tod B
LZH5DTHAH%5IE, NCEoTHEERLZLDTH
bo MY AT AN, FHIEZMOE=5Y) v 7 L%
) BME, WL, RANTEDBDY, WEOHREETHE
WHEFET 2T X TCOMREPEARZEOE=51) v 7
CHELELD, FOYATFLAEZAMTEHTALZET
EHERFEREZIRT A 2 WL b, 2 LT, €2
PORDIIFENEFE SN DATN 5, Plan-
Do-See D IEBRBIFERE 0 S D M HEANEZ D E = ¥
VU T RBONTWEZELVWEYNIEY bOTH S,

e i3

AHEOVERIZH 720, T 7272w 7R 5e i
BRI AR AR AR R R IR IR, BRAAIBIR, ISR
A& L £ 9. AlEorElig, EEFEF %
Pfh 4 [HA > 7 VT v PSR - FREYENT 72
Fisk | FAEMZEE OG0 [ EHEE D2 LIRS L
TARERAS R OMEZNZ BT B 08 (H22-Hr Bl — — ik -011) |
DffBTITbIE L7

X 73

1) RBFIET D bAEORKB KOBIREHRE (1D [#
BoSAERHE—ChETTEIhr S ] HARNE
F. 2009 ;56 : 530-534

2) FEREWPFERT R o & — L AEREAE 2008 Series 7.



Drug Resistance Rate by District/M. Ohmori et al.

FWIRRIR (2). %, 2010 ; 85 : 495-498.

3) FEBOEFEITE A e v 7 — L RERLAE 2008 Series 4.
ESE R, RiB%. 2010 85: 61-64.

4) WIS TR OME 20100, HEL 2010, 128.

5) Abe C, Hirano K, Wada M, et al.: Resistance of Mycobac-
terium tuberculosis to four first-line anti-tuberculosis drugs
in Japan, 1997. Int J Tuberc Lung Dis. 2001 ; 5 : 46—52.

6) Tuberculosis Research Committee (Ryoken): Drug-resistant
Mpycobacterium tuberculosis in Japan: a nationwide survey,
2002. Int J Tuberc Lung Dis. 2007 ; 11 : 1129-1135.

7) Murase Y, Maeda S, Yamada H, et al.: Clonal expansion of
multidrug-resistant and extensively drug-resistant tubercu-
losis, Japan. Emerg Infect Dis. 2010 ; 16 : 948 —956.

735

8) I LR EERB ORI ER A, FEREII e
HEAKREOT LD, FUFREY VYRY T L [HED
BT OBIR E 3. K%, 2009 ; 84 : 778—780.

9) FEEMFZEIHEN Y v & — | R 2009 Series 2.
FREINAEAG. A%, 2011 ; 86 : 477-480.

10) WHO: Global Tuberculosis Control : Epidemiology, Strate-
gy, Financing. WHO Report 2009, Geneva, 2009, 49.

11) #FRE R =1 5 v 2 RH oS, 558300
BEYVYRY YL MEE AN 728 KO B )
751 %, 2009 ; 84 : 101-103.

12) RFFIET | S8 MHRAHEMEH [ —~xf 52
% 7R T, #5484, 2008 ; 83 : 811-820.

Report and Information

THE USE OF NATIONWIDE TUBERCULOSIS SURVEILLANCE SYSTEM DATA TO
DETERMINE GEOGRAPHICAL DIFFERENCES IN DRUG RESISTANCE
— Consideration of the Representativeness of the Drug Resistance Rate in Japan —

Masako OHMORI, Kunihiko ITO, Kazuhiro UCHIMURA, Yuko YAMAUCH]I,
Akira SHIMOUCHI, Takashi YOSHIYAMA, Satoshi MITARAI, and Nobukatsu ISHIKAWA

Abstract Annual reports of tuberculosis (TB) statistics have
been compiled using a database built through the nationwide
computerized TB surveillance system in Japan. Using the
annual report database for 2007-2009, this study compared the
drug resistance rates among eight geographical districts. The
proportion of bacteriological test results obtained at public
health centers, which enter data into their computers that can
then be accessed by the central computer, improved greatly
from 2007 to 2009. The proportion of initial culture test results
obtained among pulmonary TB increased from 63.8% to 74.8
% and the proportion of drug susceptibility test results obtained
among culture-positive pulmonary TB cases increased from
41.8% to 63.5%. As a result, susceptibility test results among
15,425 (26.5%) of 58,198 newly notified pulmonary TB cases
during the three-year study period were obtained.

The proportion of multi-drug resistant (MDR) TB among
new treatment patients was 0.6% in the whole country. Al-
though there were no particular districts having a significantly
high rate of MDR-TB, the Kinki district showed the highest
rate at 0.8%. In the case of retreatment patients, the MDR-TB
rate was 5.1% in the whole country and there was no statistical
difference among the eight districts.

The proportion having resistance to any INH among new
treatment patients was 4.5% in the whole country, with the
Kinki and Kanto districts showing significantly high rates of
53% and 5.2%), respectively. In the case of retreatment
patients, the proportion having resistance to any INH was 13.3

% in the whole country, and there was no district where the

proportion was significantly high.

The proportion having resistance to one or more drugs
among new treatment patients was 12.7% in the whole country,
with the Kinki district showing a significantly higher rate of
15.4%. In the case of retreatment patients, the proportion
having resistance to one or more drugs was 22.2% in the whole
country, and there was no district where the proportion was
significantly high.

It is important to monitor drug susceptibility results for
a comprehensive TB control program. The results of drug
susceptibility tests through the nationwide TB surveillance
system revealed a tendency toward higher drug resistance in
districts that included large cities. Although many problems
remain to be solved in order to optimize the use of results from
the nationwide computerized TB surveillance system to
represent the drug resistance rates in Japan, this practice is
expected to yield great benefits.

Key words: Tuberculosis, Drug susceptibility test, Resistance,
Multidrug resistance, District
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