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H A E NN BT 5 F54% i O FAN PRI A
B3 AHF%E - 2012-2013

R IR L e

ez (FEHE)

5 . (HM) 2012~ 2013 FICHATHM S MR Z S & L, 015 NS HEETT R iR it
SR % F2 0 L 720 (J572) INH, REP, SM 3B X OVEB 2D\ T 49 Jiti 7k 2 & HE5 sz M i Bkl
P PUE LRIIT L 720 MBS RIS A 7 2 OFIHIC X 0 WG B 35 O T % 06 L 720 Gl
B ETOEFEZMEE (n=8,681) 12X % INH, RFP, SM 3B X I'EB ? combined resistance I3 Z 11
ZMN53%, 1.6%, 12% B LU 1.9% & %5 720 fEHTTE 722560610 5 LHEREHIERIZENLZN
4.2%, 13%, 71% B L U1.7% THh > 72, BLGHEE TOMERIEENEN17.5%, 10.0%, 15.0% B &
¥8.3% T » 720 [(FEEE] 20074F & i3 % & Combined resistance 3 & UV [0] {&9% T INH it 14 R A4
FMOPWETIHEZEICEMTDH Y, WMOIEHITDH 20074E0 5 2013 EO M TR O ER@ER AR S
720 FHVEIE O BE CHIREET RIS W EAVR SN, —T, BRIGH & 3B k5 5
DY VIR TH o 72 F — Y RPEERD 350 1 FEICE EF 0, ARMITIEZEEMS S 727,
X —T =X I AEREW, SRR, VRS REREAN, S

U &I

H AR O #58%  BER TMR R IS WHsEIC H 5 D oo,
AR TIRAER B X 2 100077 A5 72 R BICB L,
160 HADFET LTV B, F72, HARIZBWTIEEE 1410
DOREEFEITE RS ORI AR SRR A TR
SN X9, G1& & FERIMEILACT B 2 v Id
FOIRETH 2532, RIS O E 4 T Al
PEAERZ % & O 20 2 BRI MRS AZ O B AsHE S T
%3, FEROMETIX b I 22 % A5 5 isoniazid (INH) &
rifampicin (RFP) DAY LA LCTH YH~, FEEH
MBI TOMMEEIHARENTH LA LTWE Z & ZR
L72EALOHED H 519, 0 AR O R B IEAN M E 1
FRLTWATREEAEVD, ThEDF— 7 3D
AT T O ATIFED 0% & FlaloTHY, X HITHAKZ
PRER NG ERIEDA T DN T WL E ) AW TH 572
W, 7—=5 L L TOMEEIATH5TH 5,

H AR CIZEIAY 1957420 5 2007 4 F TlZ2 ~ 54E T
LT F 14 0] ABEREEEAHPE R B 2 W78 2 47, 50

T 725 HRTOHEAMEOPEOHER 2 Wt L Tw
Zm, 2, EEERBRo R R e s L7721
ROMRIEN 2 LW AR A & L CHFIC RS
NTwb, 2007 5D FA Tl levofloxacin (LVEX) D H:
T ESR DS INHAC VLR 513 EREICE R TH D 2 &8
HWHT 2% L, BBl 0do7—HT, WSt
DWW RYEFITE L OMARST O~ &, WFFE5E
B L OBEM DB L B SNz, RSBt O
FERET TR ICRE LK X 2B H D, 2007
EOFAETIIIHEFRZ W RO SN TV L 2SS
PRAE DS S TN T X 2o 2R DB RRIC L A 72
(internal data) o

AL, 2007 4 O FA T OB T B - 72 ZHR AR O B
%, —EREEE~ OB 2 B8, WFEMmE, WREMIE o R
Wb EOMEMZTRZ2X ) B L, S5 I2HE
A OB T B 2 ARG EEORGE & PUEBR D H g
TV ARRRBIZELT LR THA Y2 EHL, &
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WEFREI SRR ICBINT 22 TCOMiHD ) b, K
WIS 5 2 LICHAE LRSS BV
T, WRZEHIE PSR EPERAZ & I S e T ORI
FeE B M) % IR DRSS & U7zo BFZEHIRT (RS
WD) 1220124E 1 A2 520134F 12 H & L7z,
CRA e 4540

TSR OHESET 2 HEIC KD, BETEWICHE
70 SERNW Pk — XA % FEi 5 DI B R R % e
L 720 2007~2008 fE 12 9t L 7255 14 [0l O FEWF A 2 &
RFP Dif k2 % KRB IZ BN T0.7%, BHRBEEET
6.7% & L, YT L) LEHERT L9,

Nz xp+#(1—p)
d*+(N—1)+2#p*(1—p)

n

N: SR S
z:z-value (B 95% & LT 1.96)
d: absolute precision, p: FF S N % RFPiF MR

201 1 AEDFEAEHET A SRR b IERE T (%L 14,425,
AR S 13,074, FREEEE D 1,351) 22N EhNE
LT, HHEZICBIT S p=0007, d=0.0014, BEiEH#
BHETOp=0.067, d=0.01 (1%) LHEET DL, KiGHE
BETOLERIIn=6,672% 7% o720 FARIZ, BEHERE
HTOLERIIn=865L %0, BT REn=7,537 L
o7z RV 201FEDORBEE I SHIKT L OFE
DEER % Table 1 D & ) IZHRE L 720
(A7)

ST O 5 OAFFE T TR S MG T o S N7
RS SRR VRS A E M i APNE Sl TR
Fhili LT 7z, JelCEHE L 72 LB E D & ARIFZE Tl
—Wii% GERFZERT) O AT OHH B AR I i 13
R LI L7z AWFTETIE, MR E IUET 218D
VARSI R L C IR M R BRI B 9 5 K
PRAE (PREBREEEFEAN) ATV, RG] o s ksl
BRI LT L72e S, FRICEBBOZ WIS

KEA% H594% 58 5 20194FE 8 A

DA ZERT 5720 TH Y, FHipHETI DS
7% L TR~ OZIMSHEETH 5 Z & 2 WA T
FER L 72 HEMTH o 720 F 724NBIG SN S5t 0
FAMHPEICOVTHEBEME LTI 2 i L7z, ZH#l
T VEAS A% T D AL R PUHTB SR 2 1 3B D 72 O T AT ]
MR 72 Bl S 7ok F &b Tl - IUE L 72,

(5 A1) S sz SRR 1 Bt )

WHNE SRR T — ¥ ORERGEO T & LT, 34
VN Q011 4R DLR%) (3870 k2 1 3 BRI B 3 2 H1hs 12
A2 S L, MUK A AWML TWwA I EL
7o FEHNESZ U RER 2 ABRARB ICRE L TV 256
X, YHESEOMER (Wit v & —%) 5[k kS EEAT
FHEIEL TV D T L 2Rt E L7z, AR ERREE 2352
i LT\ B RS BEAREE LA S, T PEBE A oK% T 10
BREMH L7228 R VT 2 M % EfE L7z, KEEEHE,
INH & RFP IZxH9 5 BB - FREREENTO5% LA ETH Y, &
R &7 % FE 4 35| (INH, RFP, streptomycin (SM) B &
ethambutol (EB)) 2T T—HHM0% L ETHLH T &
EL79, b, RABEHIERBEZWAEL, T (Inde-
terminate) & & SN2 EFHYE R) 22 (S) »
DOEL LPERZICTHET S L L L,

() I 52 1 BBt SR D WA 7 )

RIFFEC SN L 724 i 7% T INH, REP, SMB X O'EB IZ
DV, FEfEL T AR &b, B
REME R) H20VEEZE S) 225007 T —
T—% & L THARIZEEA L, MBEMZER TIUE L 72,
&g SNgA T R) 22 S) 2olb s
MEMRICTHET A & & L, 1EHiEsh
A 1XR & H%E L 725 LVFX, ethionamide (TH), kanamycin
(KM), enviomycin (EVM), para-aminosalicilate (PAS), cyclo-
serine (CS) B & W' pyrazinamide (PZA) (22 W T3 FE it L
TV LG HEDOMEHREIE L 72 INH, RFP, SMB L
EB LA O HUAEREHEZ 0 TR B SR 2 2 e 5,
HRIIBEMEE Uiz, FERRZHERBRRE L DI, 4
RSBSOS M7 B OB RAENT %, AERH
BIOMNEY) v 7w (k) & LTIUEL 72,

Table 1 Required number of M.tuberculosis isolates for drug resistance survey in 2012-2013

Required number of isolates

Area Incidence Proportion -
New Previously treated

Hokkaido-Tohoku 1,652 0.073 486 63
Kanto 8,269 0.365 2,432 315
Chubu-Hokuriku 3,291 0.145 968 126
Kinki 4,852 0.214 1,427 185
Chugoku-Shikoku 1,909 0.084 562 73
Kyushu 2,708 0.119 797 103
Total 22,681 1.000 6,672 865
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URERZRIFZEITNIC B ) 2 SR sz M sk )

ZHIMPERA% (MDR-TB) Mk 37 &Sz Pk 5B 3 =
FLHE 2 A b TR IZ Lowenstein-Jensen medium % i
L, 3EANEEE S WHO 2SR 3 & HE I &b & TIT - 7219,
PZA D&M ERIE MGIT PZA AST (RZ b« 74 v
FrvY) EHWTEL,

CRE T

W & M L 72 BB ORI S HIE, SRR R
BRER A RATT HR ISR D BEER N TO—-2TH b, #iE
KOFUHAETIIE BB IS B VW TETOREDEIK
iz AT LTV, ZOEPHEROBISICE VTS
KEREE 2o TV 05, AL TGS
TE#Hz FIH L7z,

JE A 57 ) A R R R AR A IE R D KGR D & L 12, BE
AEER STV 5 BEIT IR BEEER Y AT 405
ERARAE OS2 MO U 7z (F A 57 )74t e Jo i A e
REFLS A P27 128 1 H) o ISR 5
DOTERIC & 0 BEMEFT CRBE A FE L, EARWICUT
OTEREIML L7: © OQRFEERE AR, @B (Hifi
H HVIINisHER), OEER X OE%, OREXS, ®
XA (S50 880 FB0L - YEIR - EATY), ©WHIX 5
(WG or THEE or IWRIEAR), O&DHE (BRI -
HIV - ZOAftl), ®FHERRAOTEE S L O BKRN =
(% A PR AZ A O AT )

ANV & FE SRRSO WTIE, FEHE
SV BRI # T 1210 F & o CTEIERR IS5 %
KIE L 720 Bt TR B iR o0 M5 & mPeliig L, &
ARIPCH PG EES (HAEENZEES) %R L kg
REEDOBENH o THEHE L 720 WUE L 722 HIM R H
22T, HEHE %3 2 HE 5 TINH, RFP, rifabutin
(RBT), EB, SM, TH, KM, PAS, CS, PZA B X (F'LVFX
DIEH) R BR % FE i L 726
(P ot ig)

RIF7E % Fhti L 72 S T OB CTH 5 [HEFMF%E
BT 2 M BRE CUREA - EAWA P14
FoH17TH, P20 1271 0 —HIE) ] oXARR %
FRHITENZ, OB [ AOBHO R K Y
MO ISP R OERO T oM 2 HiN L 5
BPEEMIE] THDH. Lo LEHOREICHD & FEii S
NoRE IrBERA), &R L L CHRSEEARE - EA
LENTVBIHEROAE IV BHF5EE X Ty, s
DEFRITE D I ARIEZ DI O GRE %25 v
LTz, RBIFRIE, RIS T — % 2 EE3 5
R CER L L CHEEARE - BRI N T A EHO A
GHEREZMER LR \) THY, DEET 2HEMRLMAZ
FRETE W, FAGRICIEZS-RVEEZ LN
720 F72, MEGIEEWIEAHEAINCEEMEAT WV LD
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bNdLDTHL I WL, SHONGEHEIHT 50
Xy, MENgEPSL v T+ —LF-avkr M &%
5 FMEREEN) 20 E 2 5l

BRI & SRR R B R . 0 ) v 7 3B A 57 8)
BOMBEEHZH 2T, SFREFTIBW TITE@AED—
BRELTHERL, V> 7 BoBHIEABREZRI LT
FERFFERTIZ B TR 247 - 72,

Gt AT )

Al G & L 72 3 A o i P 3 & 2007 4 O FEAF IR A T
=y B L7, $7:, MEBHBEEMS AT LA TOY
¥ 7 955 N IR HE DV TRIBEE - BERIERIC
BABLESHL, EANERLZ ML 72, HFEOZEOK
ENIZ A A 2FME B B 13 Fisher O IEFERERME & il
AL, 95% 13 #HIX [ @ 55 12 1E Wilson score interval 2 fif
ML720 AEEMETP<0052b o THESED Y LA
L7z

b R

(WFFe S It ek & S s 1 SR 5 )

2007 4E O FIF AR A AL R 12D X FE L 7245 A% W 3R A
ik D BFAMG V2 20 A AL AR B, AR TR PN o 3 T
FEHPMEPFL T2 e 2 ML T, RiGH (h=6,672) -
WEEHEE 0=865) L HIIEHL kol 2D20,
20134 7 HACHENT 141 B2 5206 L 72 P (M5
104 © [01%45£73.8%) TWIFEICSIMATHE & \I& L 72 67 Jiti
RICBIT B 20200 BEKEET 62440 > TLTD
TETIZHBEIEL 2w 25, %X 24 (2012
~20134F) HOBZFERHRLELTTI DD L L,

1 M HOFiA (20134F) &b L2, BMTaE & Ml
B LR TR LT, SR s 1k 5 o0 5 BE PR IE O A 18
a1 S MR E T - 72 1| MHORETS
TATRE & M L, 2 [0 H ORI A7 52 o 72 25K BEPRAE DS
FEREINTVRDE I EPHHL TV HEZICOWTIE, &
TR & HIWE L 720 1 [ H OFFE TR AR Ao 7298
2 HOWAETEMTRE L % L% &6l
BRBBIMFREEL o720

20144F 8 A i B INtRk \AFZerTmiE, 7 — & ki
R, SRR SREE, 7Y ANHT >
7L — b (CD-R) %% %ML, =7 ONUEZKIHL
Too WAHMIZO2HEFE P49 RE (79.0%) BT —% D
HEfFEZ T 720 T— 7 RBIE 8,681 & 7% o7z (Table 2)o
Fig 127 — 7 %3 (n=8,681) DIEWDA %R L7z, BE
B MS550 N (63.9%), L3131 A (36.1%) (4 -
68.7£19.9, range: 0-109) Td -7z,

Table 3 1 IXFZESMMEED HIFONI2ET—FI12L 5
INH, RFP, SM, EB, RBT, TH, KM, EVM, PAS, CS,
LVFX B X O'PZA DT tE=E (GEHRIEIC L 277 T =%



442 Wit% 559474 98 7 20194F 8 JJ
Table 2 Number of data collected from participating institutions by area
Area Number of isolates Proportion Expected proportion
Hokkaido-Tohoku 588 0.068 0.073
Kanto 4,052 0.467 0.365
Chubu-Hokuriku 638 0.073 0.145
Kinki 1,752 0.202 0.214
Chugoku-Shikoku 664 0.076 0.084
Kyushu 987 0.114 0.119
Total 8,681 1.000 1.000
No significant difference was observed between the number of expected and collected data for each region.
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Fig. Age distribution of tuberculosis patients enrolled in drug resistance survey
Table 3 Combined resistances of drugs tested
Data INH RFP RBT SM EB TH KM EVM PAS CS LVFX  PZA
Resistant 456 135 8 618 165 89 140 117 92 7 128 75
Susceptible 8,180 8,506 596 8,021 8,457 3,208 3,763 3,183 3259 3,340 3,892 2,648
Proportion 0.053 0.016 0.013 0.072 0.019 0.027 0.036 0.035 0.027 0.002 0.032  0.028
95% CI 0.048— 0.013— 0.007— 0.066— 0.016— 0.022— 0.030— 0.030— 0.022—- 0.001- 0.027- 0.022—
0.058 0.018 0.026 0.077 0.022 0.033 0.042 0.042 0.033 0.004  0.037  0.034
Ryoken 2007 0.038 0.012 ND 0.062  0.014 ND ND ND ND ND 0.034 ND
2007 vs. 2012 0.0027  0.25 — 0.106  0.093 — — — — — 0.657 —
# of data 8,036 8,641 604 8,639 8,622 3297 3,903 3,300 3,351 3,347 4,020 2,723

INH: isoniazid, RFP: rifampicin, RBT: rifabutin, SM: streptomycin, EB: ethambutol, TH: ethionamide, KM: kanamycin, EVM: enviomycin,
PAS: para-aminosalicilate, CS: cycloserine, LVFX: levofloxacin, PZA: pyrazinamide, 95% CI: 95% confidential interval, ND: no data

% 4T > TV 7R\ combined resistance) % 7R L 720 Hij 4 Al
HE LRGN R TH 25, LD 8 AN OV TIIAFELR
FAES RN TH Y, T—F ANBIERE Lz Bk (&
FTH) L LTE8681 DD D DD, ZTOMKTAET
DK ORERERIE LN T L DT TR, 3
AN & o THBRAA I DT 7 o T 720 T 2007 O 7
— % L O TIZINH O A BRI ER ORI 5
7z (0.053 vs. 0.038, p=0.0027) o

Table 4 121% 8,681 D 7 — & 2> 55 L 72 Multidrug-
resistant Mycobacterium tuberculosis (MDR-TB), Extensively
drug-resistant Mycobacterium tuberculosis (XDR-TB) D&,
MDR-TB (Z{EHH] (KM) MiftEd 2\ v id7 vt o ¥ /o

v (LVEX) Mitto &5 6 2534 Pk L T % Pre XDR-TB
DELZR LT,
U8 S 1 i & 3850 sz 1 el e SR o 3L )
20154F 12 H 1 1A C IS A 5548 44 fa B Jd s A% Sk e 7t
£ BABERFIE - FEE B0 U TR B SR E TE H> A
T LI H B BEBHROBM IOV TH KB TH R
720 THEZITT, KHABKICHEREGAEHR~OT 7
L ARWHEETHIDENSAT — FORMAKELTH
D, WHEIIZ266 (78.0%, 266/341) DE-MERTA 5 ID/ /3
AT —F, F—% 55144 D EFH D DAL 21
720 WHEICTER) v 2 IR RECh - 2T —F Ly
M 104 PRERT D S D432 TH Y, T— 7 FIHEL
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Table 4 Multidrug- and extensively drug-resistant
Mycobacterium tuberculosis in combined resistances
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Table 5 Area distribution of samples with clinical data

Area Number of samples Proportion
MDR-TB Pre XDR-TB XDR-TB Hokkaido-Tohoku 190 0.074
Resistant 105 30 16 Kanto 1,471 0.575
Susceptible 8,576 3,652 3,666 Chubu-Hokuriku 107 0.042
Proportion 0.012 0.008 0.004 Kinki 580 0.227
95% CI 0.010-0.015  0.006—-0.012  0.003-0.007 Chugoku-Shikoku 100 0.039
MDR-TB: multidrug-resistant Mycobacterium tuberculosis, Pre XDR- Kyushu 112 0.044
TB: multidrug-resistant Mycobacterium tuberculosis with resistance
to injectable (%rugs or ﬂuor)())quinolones, XDR-TB: extensively drug- Total 2,560 1.000
resistant Mycobacterium tuberculosis
Table S1 Anti-tuberculosis drug resistance in new and previously treated patients by geographical region
Region Category Result INH RFP SM EB
Hokkaido- New Resistant 12 2 11 7
Tohoku 186* Susceptible 174 184 175 175
Proportion 0.065 0.011 0.059 0.038
(95% CI) (0.037-0.109) (0.003-0.038) (0.033-0.103) (0.019-0.077)
Previously Resistant 1 0 1 0
treated Susceptible 3 4 3 4
4 Proportion 0.250 0 0.250 0
(95% CI) (0.046—0.699) (0.046-0.699)
Kanto New Resistant 54 18 95 15
1,396 Susceptible 1,342 1,378 1,301 1,381
Proportion 0.039 0.013 0.068 0.011
(95% CI) (0.030—0.050) (0.008—-0.020) (0.056-0.082) (0.007-0.018)
Previously Resistant 12 7 8 5
treated Susceptible 63 68 67 70
75 Proportion 0.160 0.093 0.107 0.067
(95% CI) (0.094-0.259) (0.046—-0.180) (0.055-0.197) (0.029-0.147)
Chubu- New Resistant 2 2 5 3
Hokuriku 104 Susceptible 102 102 99 101
Proportion 0.019 0.019 0.048 0.029
(95% CI) (0.005-0.067) (0.005-0.067) (0.021-0.108) (0.010-0.081)
Previously Resistant 0 0 0 0
treated Susceptible 3 3 3 3
3 Proportion 0 0 0 0
Kinki New Resistant 28 10 55 16
550 Susceptible 522 540 495 534
Proportion 0.051 0.018 0.100 0.029
(95% CI) (0.035-0.073) (0.010-0.033) (0.078-0.128) (0.018-0.047)
Previously Resistant 7 5 8 5
treated Susceptible 23 25 22 25
30 Proportion 0.233 0.167 0.267 0.167
(95% CI) (0.118-0.409) (0.073-0.336) (0.142-0.444) (0.073-0.336)
Chugoku- New Resistant 3 0 4 0
Shikoku 96 Susceptible 93 96 92 96
Proportion 0.031 0 0.042 0
(95% CI) (0.011-0.088) (0.016—0.102)
Previously Resistant 0 0 0 0
treated Susceptible 4 4 4 4
4 Proportion 0 0 0 0
Kyushu New Resistant 3 0 3 0
108 Susceptible 105 108 105 108
Proportion 0.028 0 0.028 0
(95% CI) (0.009-0.079) (0.009-0.079)
Previously Resistant 1 0 1 0
treated Susceptible 3 4 3 4
4 Proportion 0.250 0 0.250 0
(95% CI) (0.046-0.699) (0.046—-0.699)

*n= 182 for ethambutol
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L Tl249.8% (4,322/8,681) & 72572,

FRIRTEE E DV ¥ 7 B RETH - 724,322 F 122 T
EOHIEM 2T o720 V¥ 7 R%BATIERL, —#Ly
BERESBRTE R o2 — AL L, BITHBEICD
WU L6721 A TZ2 1), 641F A% iRHIE A, 26 14 4°
[LTBIDiE#E] Lo Twize ZhH6DF—7 ZHIKL
ToAE R, AT BRI 2,560 T L7z (29.5%: 2,560/
8,681)0 2,529% (RHI3144) O BH OERIKZ M4 L Miks
¥%94.7% (2,395/2,529) T&H 0, Misb#ik%2553% (134/
2,529) Th o7z Wik BEIMFBEEOARTH 575,
MisMRERE D BB ISR A0 L CW A D D),
5 2,560 14 D HuIR Y N FR % Table 51278 L7 (Table S1
ZHUIS - HERE RIS AR L72) o 27— % (Table
2) WCHIEL THEREA~NOREY 2ZKE L, &R0 575%
(1,471/2,560) %572, F72, 2,560 {4 T TINH, RFP,
SM B & EB D&M T — ¥ S 2IIEEA-TH
53, EB THIEEHRIG D KSR 4 EAH TS -
720 ZORMTHRGHEDS L OGN E% 5 L, Table
612 L7,

2,560 D5 — ¥ |22 T, MDR-TB, Pre XDR-TB 3 X

-
-

KEA% H594% 58 5 20194FE 8 A

INH, RFP, KM B L ' LVFXDF— ¥ HZ 5 5 T\ iz?D
X654 TH o 720 RIGHEE B LI CBRBEZTO
MDR-TB {34 4 0.9% (95% CI, 0.6-1.4%) * & 1710.0%
(95% CI, 5.8-16.7%) & \VIH KR TH o720 KiGEEHE
{ZXDR-TB (X588 & N 7% %o 7273, Pre XDR-TB %31.3%
(95% CI, 0.7-2.5%) LW FERE -T2,

Table 7 I Any/Mono resistance, MDR-TB 3 & TF Poly
resistance D N ER & {HHEIE 2R L 720 EB O W) BITE# &
B4 DT =y RERH 5720, ETOT—IPBEH
5> TW52556 DA ERG L Lze EESIERGRE
BB TR9.8%, MLIGHHEE TI183% Th o7,

Table 8 1Z HiAE B O LA L= (gL C o FEH i H
R % % & L CTINH, RFP, SM, EB, LVFX B X 'PZA
D HAFIR), MDRB X " XDR D L3 2 HEH R IZ R L
72o WA OERD 5 W IFSERNEZ VRS EARE L T
WAHTF—=I DL, FHHDLVIEHT T —OFF
Mt RB AR 7 BAGHE e o 720 RGBT 51
A B O id Pk 25 1L INH, RFP, SM 3B X U'PZA TH &
BAERTH o 720

BESEK IOV TR, (1,572%44: 61.5%) Hbd %

U'XDR-TB DR ZEH L7720 XDRZHET H7201C $, WIHEHE (4244 16.6%) &R (136%4:5.3%),

Table 6 Drug resistances in new and previously treated tuberculosis cases

Drug INH RFP RBT SM EB KM TH EVM PAS CS LVEX  PZA
New cases
Resist. 102 32 1 173 41 15 11 19 13 0 27 18
Suscep. 2,338 2,408 102 2,267 2,395 611 513 502 558 569 823 849
Pr. 0.042 0.013 0.010 0.071 0.017 0.024 0.021 0.036 0.023 0.000 0.032 0.021
95% CI 0.034— 0.009- 0.002- 0.061- 0.012— 0.015—- 0.012— 0.023— 0.013— _ 0.022- 0.013-
0.050 0.018 0.053 0.082 0.023 0.039 0.037 0.056 0.039 0.046 0.033
2007 0.031 0.007 - 0.056 0.013 - - — — — 0.032 —
2007 vs.
2012 0.048 0.071 - 0.061 0.335 - - - - - 0.898 -
# 2,440 2,440 103 2,440 2,436 626 524 521 571 569 850 867
Previously treated cases
Resist. 21 12 0 18 10 4 8 3 7 2 9 5
Suscep. 99 108 5 102 110 27 18 23 21 26 29 38
Pr. 0.175 0.100 0.000 0.150 0.083 0.129 0.308 0.115 0.250 0.071 0.237 0.116
95% CI 0.117—  0.058- _ 0.097- 0.046— 0.051- 0.165— 0.040— 0.127— 0.020— 0.130—  0.050-—
0.253 0.167 0.225 0.147 0.289 0.500 0.290 0.434 0.226 0.392 0.245
2007 0.123 0.067 - 0.123 0.026 - - - - - 0.061 -
2007 vs.
2012 0.275 0.312 - 0.413 0.030 - - - - - 0.014 -
# 120 120 5 120 120 31 26 26 28 28 38 43
Total (combined) cases
Resist. 123 44 1 191 51 19 19 22 20 2 36 23
Suscep. 2,437 2,516 107 2,369 2,505 638 531 525 579 595 852 887
Pr. 0.048 0.017 0.009 0.075 0.020 0.029 0.035 0.040 0.033 0.003 0.041 0.025
95% CI 0.040— 0.013— 0.002— 0.065— 0.015- 0.019—- 0.022—- 0.027- 0.022—- 0.001- 0.029- 0.017-
0.057 0.023 0.050 0.085 0.026 0.045 0.053 0.060 0.051 0.012 0.056 0.038
2007 0.038 0.012 - 0.062 0.014 - - - - - 0.034 -
2007 vs.
2012 0.101 0.158 - 0.082 0.112 — — - — - 0.483 —
# 2,560 2,560 108 2,560 2,556 657 550 547 599 597 888 910

Resist.: resistant, Suscep.: susceptible, Pr.: proportion, #: number of samples
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Table 7 Prevalence of drug resistance according to treatment history

Previously

New Proportion treated Proportion Combined Proportion
Total 2,436 120 2,556
All susceptible 2,188 0.898 94 0.783 2,282 0.893
Any resistance
INH 102 0.042 21 0.175 123 0.048
RFP 32 0.013 12 0.100 44 0.017
SM 173 0.071 18 0.150 191 0.075
EB 41 0.017 10 0.083 51 0.020
Mono resistance
INH 45 0.018 6 0.050 51 0.020
RFP 8 0.003 0 0 8 0.003
SM 121 0.050 4 0.033 125 0.049
EB 13 0.005 0 0 13 0.005
Multidrug resistance
INH +RFP 3 0.001 1 0.008 4 0.002
INH+RFP+EB 4 0.002 1 0.008 5 0.002
INH+RFP+SM 4 0.002 3 0.025 7 0.003
INH+RFP+EB+SM 12 0.005 7 0.058 19 0.007
Poly resistance
INH+EB 2 0.001 0 0 2 0.001
INH+SM 26 0.011 2 0.017 28 0.011
EB+SM 3 0.001 1 0.008 4 0.002
INH+EB+SM 6 0.002 1 0.008 7 0.003
RFP+EB 0 0 0 0 0 0
RFP+SM 0 0 0 0 0 0
RFP+EB+SM 1 0.0004 0 0 1 0.0004

Table 8 Prevalence of drug resistance according to treatment history by place of birth

INH RFP SM EB LVEX PZA MDR XDR
Number of data 2,440 2,440 2,440 2,436 873 865 2,440 641
New
Resistant 82 21 150 32 22 12 14 0
Susceptible 2,157 2,218 2,089 2,203 780 780 2,225 590
Proportion 0.037 0.009 0.067 0.014 0.027 0.015 0.006 0
g 95% CI 0.030— 0.006— 0.057- 0.010— 0.018— 0.009— 0.004— _
8 0.045 0.014 0.078 0.020 0.041 0.026 0.010
é Previously treated
&  Resistant 18 9 15 8 8 3 9 3
A Susceptible 94 103 97 104 28 37 103 26
Proportion 0.161 0.080 0.134 0.071 0.222 0.075 0.080 0.103
95% CI 0.104— 0.043— 0.083— 0.037- 0.117- 0.026— 0.043— 0.036—
0.240 0.146 0.209 0.135 0.381 0.199 0.146 0.264
New
Resistant 12 5 12 3 4 4 5 0
Susceptible 73 80 73 82 30 28 80 21
Proportion 0.141 0.059 0.141 0.035 0.118 0.125 0.059 0
E 95% CI 0.083— 0.025— 0.083— 0.012— 0.047- 0.050— 0.025- _
o 0.231 0.130 0.231 0.099 0.266 0.281 0.130
'%D Previously treated
£  Resistant 2 2 2 1 0 1 2 0
Susceptible 2 2 2 3 1 0 2 1
Proportion 0.500 0.500 0.500 0.250 0 1.000 0.500 0
0.150— 0.150— 0.150— 0.046— - - 0.150—
95% CI 0.850 0.850 0.850 0.699 0.850 B
P value
(domestic vs. foreign ~ 0.003 0.030 0.034 0.167 0.057 0.032 0.022 -

in new cases)

P value: p value of drug resistance difference in new cases between domestic and foreign born
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Table 9 Chest X-ray finding and resistances to major four anti-tuberculosis drugs

X-ray finding Category INH RFP SM EB
Resistant 3 2 7 2
I Susceptible 59 60 55 60
Proportion 0.048 0.032 0.113 0.032

(95% CI) (0.017-0.133) (0.009-0.110) (0.056—-0.215) (0.009-0.110)
Resistant 67 24 84 28
I Susceptible 932 975 915 968
Proportion 0.067 0.024 0.084 0.028

(95% CI) (0.053-0.084) (0.016—-0.035) (0.068—-0.103) (0.020—0.040)
Resistant 38 18 68 20
m Susceptible 1069 1089 1039 1086
Proportion 0.034 0.016 0.061 0.018

(95% CI) (0.025-0.047) (0.010—-0.026) (0.049-0.077) (0.012-0.028)

Table 10  Anti-tuberculosis drug resistance in new and previously treated patients with or without
diabetes mellitus complication
Disease History Category INH (n=1,737) RFP (n=1,737) SM (n=1,737) EB (n=1,734)

DM+ New Resistant 18 7 26 5
Susceptible 364 375 356 377
Proportion 0.047 0.018 0.068 0.013

(95% CI) (0.030—-0.073) (0.009-0.037) (0.047-0.098) (0.005-0.030)
Previously Resistant 4 3 2 2
treated Susceptible 13 14 15 15
Proportion 0.235 0.176 0.118 0.118

(95% CI) (0.096—0.473) (0.062—-0.410) (0.033-0.343) (0.033-0.343)
DM— New Resistant 55 17 87 22
Susceptible 1229 1267 1197 1259
Proportion 0.043 0.013 0.068 0.017

(95% CI) (0.033-0.055) (0.008—-0.021) (0.055-0.083) (0.011-0.026)
Previously Resistant 11 8 11 6
treated Susceptible 43 46 43 48
Proportion 0.203 0.148 0.203 0.111

(95% CI) (0.118-0.329) (0.077-0.266) (0.118-0.329) (0.052-0.222)
Pvalue DM vs. DM~ 0.634 0.392 0.899 0.754

in new cases

DM+ vs. DM— 0.671 0.637 0.573 0.728

in previously treated cases

DM: diabetes mellitus

Table 11 Drug resistances among multidrug-resistant Mycobacterium tuberculosis isolates (n=99)

Drug (critical INH INH RFP SM EB KM AMK CPM TH PAS CS LVFX MFLX PZA
concentration; ug/m/) 0.2 1.0 40 4.0 2.0 30 30 40 1.0 30 2.0 0.5 100
Resistant 99 78 99 75 76 29 17 28 39 14 54 54 49
Susceptible 0 21 0 24 23 70 82 71 60 85 45 45 50
Proportion 1.000 0.788 1.000 0.758 0.768 0.293 0.172 0.283 0.556 0.394 0.141 0.545 0.545 0.495
959% CI . 0707-  _  0.673— 0.684— 0.203— 0.097— 0.194— 0.458- 0.298— 0.073— 0.447—- 0.447- 0.396—
0.868 0.842 0.851 0.383 0.246 0.372 0.653 0.490 0.210 0.644 0.644 0.593

AMK: amikacin, CPM: capreomycin, MFLX: moxifloxacin
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Original Article

NATIONWIDE SURVEY OF ANTI-TUBERCULOSIS DRUG
RESISTANCE IN JAPAN: 2012-2013

Tuberculosis Research Committee (RYOKEN)

Abstract [Objective] To clarify the anti-tuberculosis drug
resistance in Japan in 2012—-2013 through 15th nationwide
survey by Tuberculosis Research Committee (Ryoken).

[Method] A total of 8,681 Mycobacterium tuberculosis
drug susceptibility testing (DST) data to isoniazid (INH),
rifampicin (RFP), streptomycin (SM) and ethambutol (EB)
was collected from 49 medical facilities in Ryoken consor-
tium with confirmed quality through external quality assur-
ance. Accordingly, we could link a total of 2,560 patients’
clinical information with DST results utilising a part of
National Epidemiological Surveillance of Infectious Diseases
(NESID) system, and the drug susceptibilities were analysed
according to the patients’ treatment history, nationality, comor-
bidities and other factors.

[Results] The combined/total frequencies of drug-resistant
M .tuberculosis isolates were as follows; INH, 5.3% (95% CI,
4.8-5.8); RFP, 1.6% (95% CI, 1.3-1.8); SM, 7.2% (95% CI,
6.6—=7.7); and EB, 1.9% (95% CI, 1.6-2.2). As to the linked
data (n=2,560), the frequencies of drug-resistant isolates from
new cases were as follows; INH, 4.2% (95% CI, 3.4-5.0);
RFP, 1.3% (95% CI,0.9-1.8), SM, 7.1% (95% CI, 6.1-8.2);
and EB, 1.7% (95% CI, 1.2-2.3). The frequencies of drug-
resistant isolates from previously treated cases were as follows;
INH, 17.5% (95% CI, 11.7-25.3); RFP, 10.0% (95% CI,
5.8-16.7),SM, 15.0% (95% CI,9.7-22.5); and EB, 8.3% (95
% CI, 4.6—14.7). The frequencies of multidrug-resistant M.

tuberculosis isolates from new and previously treated cases

were 0.9% (95% CI, 0.6—1.4%) and 10.0% (95% CI, 5.8~
16.7%), respectively. A significant differences were observed
in INH, RFP and SM resistances in new cases between
domestic and foreign born patients.

[Discussion] In the current study, INH showed a statistically
significant increase in combined and new resistances com-
pared to those of 14th survey in 2007, as other drug resis-
tances showed increasing trends. The foreign-born new tuber-
culosis patients showed high drug resistances, compared to
domestic patients. However, as to the analyses of 2,560 DST
data with clinical information, the effective links of these data
was limited to approximately 1/3 of total DST data collected,
and the origins of linked data were mainly from Kanto and
Kinki area. So the clinical analyses of the laboratory data will
be representing some metropolitan area but not a whole
country. It was a major limitation of this study, but the data
will be useful to consider updated increasing trend of tuber-
culosis drug resistances in Japan.

Key words: Mycobacterium tuberculosis, Drug susceptibility

testing, External quality assessment, Drug resistance

Correspondence to: Satoshi Mitarai, Department of Myco-
bacterium Reference and Research, Research Institute of
Tuberculosis, Japan Anti-Tuberculosis Association, 3—1-24,
Matsuyama, Kiyose-shi, Tokyo 204—8533 Japan.

(E-mail: mitarai@jata.or.jp)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




