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Abstract

Aim: Tuberculosis remains a leading notifiable infectious disease in Taiwan. Drug-resistant TB,
especially multiple-drug resistant tuberculosis (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB), cause complex implications for TB control. Bacteriological diagnosis
and research are important for improving the TB control strategies. In this study, we aim to
suggest algothrims for adopting molecular rapid tests in clinical and public health use, and to
investigate genetic characteristics of MDR Mycobacterium tuberculosis and associations with
MDR-TB transmission and treatment outcome.

Methods: We conducted survey on application of molecular tests for TB diagnosis. We
performed conventional drug susceptibility testing on the first and second-line drugs, rpoA,
rpoB, rpoC, inhA and katG drug-resistance genes sequencing and the Genotype MTBDRplus
test for MDR M. tuberculosis isolates. The test was parallelly compared with routine smear,
culture, identification and drug susceptibility testing. We carried out genotyping and
clustering analyses for M. tuberculosis isolated from MDR-TB cases. A cluster was defined as
at least 2 isolates having identical genotypes. Statistical analyses were performed using the
Fisher’s exact test.

Results: Subproject 1: There are 31 clinical laboratories provide molecular tests, including 8
commercial tests and in-house PCR, for TB diagnosis. During January to September, 2015, a
total of 18,773 tests were performed. We suggested an algorithms to include GenoType,
Xpert and gene sequencing for rapid diagnosis and drug susceptibility testing (DST) for
among TB high-risk populations, rifarmpin-resistant (RR) and MDR-TB suspected cases. We
were able to report TB/RR/MDR-TB results with 3 working days. The data could be used to
design short-course regimens for MDR-TB treatment. Subproject 2: characteristics of 151
patients in northern Taiwan in 2007-2009 (cohort A) and 474 patients in Taiwan in 2012-2015

(cohort B) were analyzed. Treatment outcomes were evaluated. Among 3 cases in 2 cohorts
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with comorbidities, 25.8 and 26%% had diabetes mellitus, respectively. Furthermore, 49.5%
and 52.7% of patients were infected with Beijing genotype strains. Outcome and predictors
was determined for 126 (83.4%) and 457 (96.4%) cases. Factors such as the age group
younger than 65 years old, female, simple MDR-TB cases were associated with better
outcomes. Subproject 3: Combined with MIRU (10) and spoligotyping methods, the
efficiency of genotyping analyses can be dramatically increased. We genotyped all MDR
isolates, all suspected outbreak isolates and selected archive isolates. We analyzed 5,008
isolates and uploaded 4,190 (83.7%) genotypes to the TB case management system. Of the
4,190 isolates, 1,949 (46.5%) isolates were in 573 clusters. We found that genotypes were
different between MDR and non-MDR clusters. 74 (15.0%) MDR clusters and 136 (27.5%)
non-MDR clusters were identified. In this study, we also analyzed 474 MDR case isolates
confirmed between 2012 and 2015. Combined with mutations of drug resistance associated
genes and results of drug susceptibility testing, the proportion of clustered isolates were
decreased from 58.9% to 36.8%. The isolate numbers of clusters also reduced.

Conclusions and suggestions: Subproject 1: Implementation of rapid molecular diagnosis and
drug susceptibility testing can improve TB and MDR-TB case finding, treatment and
management. Subproject 2: the government-organized and hospital-initiated treatment
consortium adopting individualized regimens with a patient-centered management program
can result in favorable outcomes in facing the challenge of MDR-TB with an aging population
with a high proportion of comorbidities. Furthermore, increasing ratio of new MDR-TB cases
suggest the need for stringent control measures including early diagnosis and strengthened
contact tracing strategies in Taiwan. Subproject 3: Most of the clusters were notified from
families, health care facilities and schools. Enhanced health management, early diagnosis,
preventive therapy, infectious control were effective components for preventing TB
outbreaks. Molecular epidemiological surveillance of MDR strains is needed to understand

the distribution and dynamics of MDR strains and to cease the transmission.
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By A FT_& A% > @ undefined 'fﬁ Al % 3% spoligotype pattern & 523t SITVIT F 4L & ¢
3. MIRU(10) & 73] & 4%

Multiplex PCR 313 & = 3 %> & — %2 PCR 3| F =34 w11 % & ¥ £ L& (FAM~VIC
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Diagnostic algorithm with Xpert for TB

TB suspects with symptoms and/or chest X-ray findings

i

Sputum smear

| AFB (+) ]
| AFB (), but X-ray (+) | - | Xpert MTB/RIF
q _
Retest
(Xpert or other tests)

l MDR-TB treatment TB treatment Further

clinical
observatlon

2. Xpert MTB/RIF 3 H|3E * += MDR %% 5 2 #7

> MDR-TB B ¥ (¢ L inh Bk ~ 5 £ %ﬁ% bk PRE R
# - WHO 2% 2. TB % MDR-TB & f # B s fL55% ) » 3k Xpert 7 44 i *
NAREPRETRELL F LY B B EF L AFBsmear f5 % 5 (1) Bk Rl
% Xpert #ip] > %% 5 MTBCH P RIF LB > BlaZ3RE ™ Xpert & 2 & A 3
KBHRiZEFHRP > T % - R P2 MDR-TB Bk ek 3 2% % 5 MTBCH{+®
RIF 2150 > RIS 5 TB; 2% % 5 MTBCHE I Al FipkF S % o (2184

BEF R BPR @RS ITAR o
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Diagnostic algorithm with Xpert for MDR-TB

‘ High-risk MDR-TB suspects I

J{ Setting
| Sputum smear | with no
‘ ; TB lab.
| AFB (+) |
| l :
AFB (-) | [ Xpert MTB/RIF |

q‘“ T

Retest 1 sample

Furth‘er (other tests)
conventional
testing h
‘ MDR-TB treatment H TB treatment ‘ Furt -
conventional
testing

3. GenoType MTBDRplus ##|:& * ** MDR %2 +% I,is;/,‘ %7

WA ERFURPRE A RF(C LR BE S S ERERME - LR
B A F ~WHO = # 2 TB & MDR-TB % f # W Tk 5% %) > 23k GenoType
MTBDRplus ¥ i * >t 3 & *%: % % AFBsmear 3% 5 (1) BB %]# * GenoType
MTBDRplus #iB] > 2% 5 MTBC P RIF 2B PIERP5%- 2L
GenoType MTBDRplus &% H 4 & 3 ¥5 £ 2 (7P > 22 % - & » P|12 MDR-TB &
kRl C BB F L MIBCH 2 RIF ZIE1E > RI4R 5 TB % %% 5 MTBCIE|L

Pl {7 % 2 BYRVETIL o (2) BB R L] o2 B PR ST AL
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Diagnostic algorithm with GenoType for MDR-TB

‘ High-risk MDR-TB suspects ‘

l

| Sputum smear ‘

[ AFB (+) |

| l

AFE_! (-) ] [ GenoType DR plus I

2nd sample

GenoType DR plus or

v

Further other tests
conventional
testing » 2
‘ MDR-TB treatment H TB treatment ‘ Further
conventional
testing

4. GenoType z##|i& * * XDR % 1% Ji EA 4

¥ MDR-TB B 2% ¥ > HAMOEALS T RS2, PRI CHRMAR S
MDR-TB # RIF ¥ — $# % » £ 3% 14 GenoType = &% i #ilf 4k FlHk pl3# 4 5 (3
FIQ, KAM, AM, CAP % PZA)# % 5 SR M85 4e 1 B o T % B 5 5 %6 12

MDR-TB # XDR-TB 2. if ¥ ¥ ik o i £ Fth (v Ji I pHie (7 = S I3 -

Diagnostic algorithm for XDR-TB

High-risk MDR-TB suspects

i i AFB slmear }—l’

| AFB (+) or AFB () \ ] AFB (+)
‘ Culture and identification ‘ Sputum
MTBC Isolates [ Molecular test |

|

‘ Phenotypic DST ‘ Sequencing || GenoType DRs/ ver2.0

(FLQ, KM, CAP, AM, PZA) (FLQ, KM, CAP, AM)

! ! l

‘ MDR/XDR-TB treatment
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5. % = & GenoType — (MTBDRplus)3 = #(MTBDRs/)% » = % & T P33 % 2 &

] MDR-TB % /& 'k ¥ 2 J ¥ §8

$° MDR-TB % 6 " (& 4&: 8 i B % ~MDR-TB 42§ & ~ L3 9% 51 3 »
WHO = # 2. TB & MDR-TB & f B 7l L% F)2 Mtk > &R 77 @ * S
B iE 2% = % GenoType MTBDRplus ¥ Pl:&&[:E (7B » %% 5 (1) MTBC [5 1+
P RIFEME 2 INHIE B S ZpERE Y F 2 E % GenoType MTBDRplus
ANH SR EFRIP O E 2% - k5 MDR-TB» P12 GenoType MTBDRs/ =
EE e b A TG RIEARE R 0 B ATEL G XDR-TB o R — 5 38 & ¥ 18 (7 - M B AT
5k 2 XDR-TB 2 F il % 5 25 XDRo B 43 & i1 32 (7 = AR5 °(2) MTBC

B RIFE INH K > Rl 3R 52 TB o (3)MTBC I » BB (7% 2 B+

T e S i A o

Diagnostic algorithm with the High-risk MDR-TB suspects

High-risk MDR-TB suspects sputum specimens

l

............................................... 1 sputum
sputum smear posﬂwe/negatlve

¥ \L J
| MTBC (+),RIF(+)/INH (+) || MTBC (+),RIF(+)/INH(-) | | MTBC(+), RIF/INH(-) | | MTBC(-)
1% sputum GenoType MTBDRolus ver2.0 Further
Retest (or sequencing) TB treatment conventional
land testing
1* sputum ‘ GenoType MTBDRs/ ‘
¥ v
XDR-TB Non-XDRTB ——— Culture isolate
L,l _| Second-line drug susceptibility testing
| T (2) & (FONs/KM/AMEK/CAP/other drugs)
XDR-TB treatment ‘
6. % = i GenoType MTBDRplus # B|:##| & 4518 * *t ok k48 > 9 U - REF ¥

A F 25 %P 2. MDR 2155 fa 2 S

$2° MDR-TB 3 ' ¥ (¢ 45: £ io i B 5~ 7 4B TB IR H ~ L3 75 2%

# > WHO = # 2 TB & MDR-TB § § R Tl Lg% F )2 Mt » Zk 7 @& *
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¥ =  GenoType MTBDRplus & Bl:# & & 7B > B % 5 (1) MTBC F5 22 RIF [
P A HINHEHEE > PERE Uk EHRME R GenoType MTBDRplus & H i 4
FHEEEFRP o E S - R B MBS E L F(gyrA, rrs, eis) TG 0 FFE

F
%% XDR-TB» ¥ i&— # &

"3\3'
@ﬂ&

1T ME AR RS 23 (7 XDR-TB 2. %5%&‘@_%_ ;
F A2 XDRO R FF £ DT - MBEATREZ - (2) MTBC 12 Y RIF 27 INH ¥ £
too RIAR 5 TB e (3) MTBC Faft » RIE {7 ¥ 2 B Pip ek inAL o

Diagnostic algorithm with the High-risk MDR-TB suspects

High-risk MDR-TB suspects sputum specimens

l

GenoType MTBDRp/us ver2.0
sputum smear positive/negative

|
) I 1
| MTBC (+),RIF(+)/INH (+) |[ MTBC (+),RIF(+)/INH(-) | | MTBC (+), RIF/INH(-) | | mTBC() |

Further
151: 3 utum .......................
P Retest (or sequencmg) TB treatment conventional

land testing

1 sputum

1% sputum ‘ Sequencing 2"-line drug genes (gyrA ,rrs ,eis) ‘
¥ %
XDR-TB Non-XDRTB —| Culture isolate
Second-line drug susceptibility testing
(Z) & (FQNs/KM/AMK/CAP/other drugs)

‘ XDR-TB treatment ‘

AR Y kP 42T * GenoType MTBDRplus ~ GenoType MTBDRs/ 2 GeneXpert
MTB/RIF ¥z iB| > /2 » B~ 5 € s .f‘:g&—%’?:ﬁr,‘(multidrug-resistant tuberculosis, MDR-TB) &

B 'G EF R ARY o RS RRAFLIFRABELRT T BE

(1) % - ppga ER3mE 0 p 105 £ 1-4 7 & je 1,319 & E 5%k A0 > §F 4 (2 3830 902
»] MDR-TB % k *& 1 % > GeneXpert & iP].5% % 5 Mycobacterium tuberculosis complex
(MTBC)F: 144 § 347 &) » & 11 & 38.5% > # ¢ 7 18 i* B 5 (5.2%) ¥t Rifarmpin (RIF)

B (£ - ) 58— H ¢ * GenoType MTBDRplus :##|4&p » 18 & B % ¢ £

¥ 1110 = MDR-TB B % ; ¥ 7+ % * GenoType MTBDRs/ ¥ ip| A F = R & o i

1 > 3 3. MDR-TB # % ¢ 2 i+ % ¥t fluoroquinolones (FLQ)4w ~ ¥ 2 i+ %t - s 4+
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| # % (second-lineinjectable drug, SLID)E 3Z ¢4 - H ¢ 5 a4 EZ:—%Z it % #c
38.0% H = 3R E A ER K 29.4%° MTBCH 2K ¥ » § 18 ©(5.2% ) ¥ RIF &
i#— 4 12 GenoType MTBDRplus 2 GenoType MTBDRs/ # 5 > + # ! 10 &»] MDR-TB »
B ¥ o2 bl FLQ ## e $F SLID AT ~ 2 % FLQ AT @ %+ SLID 4% ; ¥ 5 8 i)
RIFHE - JiZ B %2 6|4 SLIDF% - 4 10 5 MDR-TB ® "5 G| 2 A F £ F B % »
2 Aie AP BE 20 kA B L HERTE 165 MDRTBEM K © p B1p Y

LB T AT T P - R RS GeneXpert MTB/RIF # 7R 2 F 5 & %% ﬁﬁ
61.1% (551/902) (# - ) » GeneXpert MTB/RIF £33 % % % - 5 % 63.5% (350/551) »

BEBEY ] FE%RES % (350/551) - GeneXpert MTB/RIF PR ER R - R
F 84.2% (64/76) (% =) » & A 3 fwiRli AL B SR PF AT E 0 99.8% e M T {2

3HFLIFRRN T 4R FixE o

% - “MDRTB % '3 B2 A3 HplE%(1-49)

%A% B %%k (%) MTBC RIF #% RIF & VDR MDR & VIDR &
1 8c(%) SLID 4% FLQ #u#  SLID 4
e A 21(2.3) 5(1.4) 0 0 b} 0 )
o A pT 206 (22.8) 132(38.0) 0 2 1 0 L
RFENER 303 (33.6) 102 (29.4) 5 0 4 1 )
MDR-TB #/§ % 14 (1.6) 5(1.4) 0 0 1 0 )
NIES 123 (13.3) 43(12.4) 0 0 b} 0 )
BEERF. 235(26.1) 60(17.3) 1 0 ) 1 1
&3t 902 (100) 347 (100) 6 2 5 2 2

%= ~ - 22 GeneXpert MTB/RIF ¥7 3% % ZEA7385% v % (1-4 7 )

B A B ERER
GeneXpert MTB/RIF MTBC F 1+ MTBC FigR  m@n
(13 %/t ) RIF-R RIF-S & % it o o % T o
&5 I 5 5
= = g
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MTBC % 1% RIF-R (18) 432 0 6 2 12 6

(4 MDR?) (4 MDR®) (1 MDR?) (2 MDR®)
MTBC 5 14 RIF-S (327) 0 60 62 94 216 111
MTBC f% 1+ RIF 0 0 1 0 1 1
-# T (2)
MTBC £ }4(555) 2 10 93 217 322 233

(1 MDR¢)
% % # (902) 6 70 160 313 551 351

3 #5738 5% 4 ] MDR > GenoType MTBDRplus # i¢| 3 ] MDR
b4+ id fa R & MDR
3% & EATHES 5 MDR

VLR R A K L R A1 478 (53.0%) * -~ scanty 92 (10.2%) i ~ % B 15 {2 (1-4
327 (36.3%) i ~ A +v 1 #c5 % <MTBC #& 1 % 1% ¥ H 12 68.9% (226/327) ~scanty 57.6%
(5392)% % % 141 13.8% (66/478) ° 12 GeneXpert § (Fft4cipl3d1 & » V% H - R %
PhteiE 2 AR R APHBE TS 364% (% PR/ K
119/327)[9] o & & F H& Bl AR B B R e Sk P2 b 0 99.8% AT c it s 3B IFX PN E
RAFLFELSTRE TBR AR ICE L ERPFEALET X F X 18.4% (242/1,319)°
GeneXpert # R 2 Pz %) 1.0% (10/910) ¥ 5t it Fl & (2R @ FH AL FREP & & ¢
RIFR(Y10)~ a5t =% B A (410) 425 A KR £ ¥ (1/10)- RER L g A ¥ (3/10) % -

AT Ch R G4 RGER ™ 2 P A PrE 5.1% °

(2) P75 FHE® 2% 1 p 105 & 17 -11 7 10 p # Jo£ 3,454 i Sk §F A
{é %2+ 2,565 i) MDR-TB 3 k *& B % >»GeneXpert # B|.% % % Mycobacterium tuberculosis

complex (MTBC)F% ]%_—‘F‘?Jy 863 | & 11 & 33.4% H ¥ 3 47 =B % (5.4%)%F Rifarmpin (RIF)

EREM(L ) HY u/p)é‘ia;'zﬂ b 58322 % B 248 Jﬂf 28.0 % °
MTBC I {2 @ - 2 - % * GenoType MTBDRplus x| iR 247 & B ¥ 24

21(21/47,44.7%) = MDR-TB B % ; ¥ I # ¢ * GenoType MTBDRs/ #& iB| 4~ & = 3%} o

ZeM > 28 3, MDR-TB 1 % ¢ 2 = @ %} fluoroquinolones (FLQ)#L2% ~ ¥ 5 (= (5%t - & 443
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# } (second-lineinjectable drug, SLID)& 3iZ |+ o ¥ 5 26 | RIF ¥ — & B % 2 b4
SUD$u% o .21 5| MDRTB ¥ 1A Gl B N EB B X ~3 6|5 B A BB % ~3 b

FAERTE 1615 MDRTB &/ ¢ - #-4 Fic F MG fe 2 B Riok %%
VIR fR R E o

#=Z -MDR-TB B B2 A T P2 %

[ 3= WA B %# (%) MTBC RIF #1# RIF & VDR MDR & VIDR &
1 8c(%) SLID 4% FLQ #u#  SLID 4
e & E 55 (2.1) 16 (1.9) 0 0 ) 0 )
Y -t 488 (19.0) 278(32.2) 8 2 3 0 L
RPN ER 769 (30.0) 242 (28.0) 11 0 14 1 2
MDR-TB 4§ ¥ 29 (1.1) 11 (1.3) 2 0 1 0 )
NP 290 (11.3) 108 (12.5) 1 0 ) 0 )
B AERTC 830(324) 171(19.8) 3 0 3 1 )
* 104(4.1) 37 (4.3) 1 0 ) 0 )
&3+ 2565 (100) 863 (100) 26 2 21 2 5
(=) $8 8% 5 £ B FI A IR LS 0 3 kM ISR & A 4

1. 54 % MDR-TB &% # A 47

Multidrug-resistant (MDR) tuberculosis (TB)Eg 12 j 5% * /rlﬁj NI G I

## {2 population-based 4 37 2007-2009 ir o A ¥ iy 22 151 MDR-TB 5 4 2

o AP MBRmEAS ~ AFE A F AR FTHREFA o 203330

Mantel-Haenszel chi-squared method & Fisher’s exact test °

(1) B & acs 459 %0 5 24, %% 33%5 R o TI0E &5 49 &(15-93 &)
BEE b E#k £.45-64:% (F39.1% 2 =t 2 25-44 3% ik 28.5% B % ¢ 7 45.7%

SRR BE 0 166%T Gk S MEF SR wHELEE R 543% %

26



(2)

(3)

(4)

(5)

B Y I - 25.8% B % F MR E 16.6%F Bk B2 Ko o RIS
B (B 1> & KM % %)4 4 > 76.7% 5 simple MDR ~ 14.6% % pre-XDR -FLQ »
14.6% % pre-XDR-SLID @ 1.3% = XDR (% =) °

FLE 2 70 % I MDR Mycobacterium tuberculosis Ftk ¥t H s #2402 % |2
e B o rifabutin (89.3%) ~ ethambutol (49.0%) ~ streptomycin (38.9%) %
pyrazinamide (29.5%) - & “f - FtR& kanamycin FZ TR 5 76.7% H_
simple-MDR ( ¥ ¥t rifarmpicin % isoniazid #<#) - 14.6% %_ pre-XDRo (%}
fluoroquinolone $w%)~7.3% (11/150) ¥_pre-XDRi (¥} i — injectable #x#)% 1.3%
%_extensively drug resistance (XDR)-TB (% =)

& A 3]~ 45 MDR-TB i % 5 49.7% R 4 Beijing family A 13| ~ 17.2%
Haarlem #£ %174 % 12.6% undefined # %]7%] - Beijing genotypes £ EMB (p=
0.001)% STR (p= 0.003)#w# - E &g ¥ 4p M |+ o & J5 24-loci MIRU-VNTR 4 & &
Al % IR 38.4% (58/151) M. tuberculosis + 2} = 22 clusters 2 61.6% [tk
% unique AT - B¢ > Aclusters ¢ 714 BER2Z Ftk: (a) 2 Beijing
genotype clusters % z 7 % 4 1§ % ; (b) 2 distinct U-genotype clusters % 7z 4 &
ko W7 05 44.0% Beijing 3] Ftk & clustered 2 32.9% non-Beijing 3
F & % clustered (p= 0.16) - & #* ",f 22 3p 1% 1 3 (index cases; 1 case per
cluster) > Rl 23.8% B %G Vit 2 TP R AR LR IR T HREMBES
BAEA ()

LB A F A 45: § 61.6% (93/151) MDR-TB cases #tk &2 rifarmpicin +2 4p B
2_ rpoB A F|3F 4 S531L % % > 56.7% (85/151) {7 isoniazid $L% 4p B 2. katG
#F5 4 S315T X% - £ ¢ - clustered FtRE S531L R AEM o 4~ F R
MDR-TB B % 2 & % Atk » % fcodon 531 4 4 R & > His R¥F iz o
RER(RT)o

e S E AT 151 =B R P 0§ 126 = MDR BFR4EX BRE ~ 2 i transfer
out~16 5 = & 2 sk % pro F]F MM A T E R 0 u] s HHE S BEA
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#E s ﬂl%ff\)?ﬁ S B R L TR T3] % % > 2 unfavorable outcome

# B o 78 @ >unfavorable outcome % ¥ » 5 15 *(83.3%) » ~ % 65 & (p<0.01)°

E-D

7 2(24.1%) 1 BMI <18.5 (p =0.01) (% = ) °

(6) ¥ % 4p A 7487 »MDR-TB 1 % & % -] ** 65 & ~BMI>18.5~M. tuberculosis strain
¥ STR At 2 Fth R ¥4 2 & rpoB & F]codon 531 TCG/TTG » +“ ¥ it §
favorable treatment outcome @ % %38 A~ {78 T 3 £ %> 65 years (aOR=
27.6; Cl= 4.8-158.3, p<0.001) % M. tuberculosis FtxF #- rpoB odon 531
TCG/TTG (aOR= 6.7; Cl= 1.1-41.6, p< 0.05)2. % % » B]¥? unfavorable treatment

outcomes Ap B (% = ) °

2.2012-2015 & £ & % 5 £EHE L AT

@ %X 474 £ MDRTB B R imiRFil B2l » & 514 v FFH 2 /B g

P EIG(DAEL TR LE%R MICs~ AFL A2 A 3B RHLS 2 X%
FEER) BERAE 457 R AEHRGE T SN G R TR B FER

LR EAR CRC R N R

(1) F e $5:9 %0 5 3.0 F 82%5 A ik 5o 2807 (=dc i 57 % (17-99
A)o BhEFE&K T 65K (E331% H=x L 54-64 1% 1k 222% ¢ BE
F219% A Eich B o  mAEBUFEIR > 620 %E AL P B 0 262% 1B

G BRHE 14.8%F B 5 B2 H o o

(2) 4% 1~ 45: 3 I MDR Mycobacterium tuberculosis Fth ¥t 2 s 40 2 i 4
v & %@ ~ ethambutol (48.0%) ~ streptomycin (42.3%) o i& 5 L {4 5 5% » 4F >
80.8% 5 simple MDR~11.6% = pre-XDR-FLQ~3.6% %= pre-XDR-SLID @ 1.9% = XDR

() e

(3) AF~ A4 +7: MDR-TB B % F 52.7% R % Beijing family A F]3] ~ 16.0 %

28



Haarlem 2 #]1%] 6.5 %EAI £ F14] ~10.3% undefined - Beijing genotypes ¥? EMB
(p=0.006) % STR (p<0.001)#i » 2 g ¥ AR B 12(T %) fLlE A F1 A 47: § 62.2%
(295 /474) MDR-TB cases fjtk . rifarmpicin L% 4 B 2 rpoB # F13 # S531L

% % 56.5% (268 /A74) 7 ¥7 isoniazid $% 4p B 2. katG £ F|3F 4 S315T R &o

Genotype
Total
Non-Beijing Beijing
Characteristics (N=474) p value
(N=224, 47.3%) (N=250, 52.7%)
Streptomycin
Susceptible 251 146 (58.2) 105 (41.8) <0.001
Resistant 200 60 (30.0) 140 (70.0)
Ethambutol
Susceptible 221 116 (52.5) 105 (47.5) 0.006
Resistant 228 90 (39.5) 138 (60.5)

(3) ioRp B EA45: = F 47AMDRTB =B %@ > H P 17 2 d o 0 » DR B % A
’F‘?‘ﬁ“ﬁ 457 = > 386 (84.5%) i~ . MDR ®] [ £ < PR3E » 96 (20.7%) 75 % % BT o
107 (22.6%) 7 = = T+ MO 4T3 IR 0 RE B R4 BRI RS
PHEE R L FARAFIE W E 0§ & Treatment outcome & B o XA > 198 i
unfavorable outcome % ? » <3t 65 & 7 96 (96/198, 48.5%) 7 > § }£5 161
(161/198,81.3%) (. » Pre-XDR/XDR 3 43 (43/198, 21.7%) (= o ¥ S 4p A 4555 7 >
MDR-TB i % & % /] »> 65 fk ~ %4+ -~ H & MDR % % 4p #>% Pre-XDR/XDR » *

#.¥ 5y 7 favorable treatment outcome °

(2) s E£mBEP a2 EREFN ARA TSN A 47
12:47; 103 #FHRF%87 00 29 B MIRU =855 F 4 £ 10 B =2 2
hypervariable 7 VNTR3820 ~ QUB3232 ~ VNTR4120 ~ QUB18)#7 MIRU(10) . & » I & &

spoligotype 4 7 » £ 17 # F13| #w] 4 ¥ i 0.9984 > 2 1S6110 RFLP i& {7 2 # 713 v 4
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0.9987 4p % ; ® 4-¥ Beijing $x MIRU(10)+spoligotype # %] # 2 0.9987 (RFLP % 0.9992):
non-Beijing tAP] 5 0.9960 (RFLP % 0.9967) - p 104 # 4212 MIRU(10)+spoligotype 34 {7
Pl AFIA RS IR RBRE R HERNERT PER KRR LR HR
2 MDR #Z FjhA 1ot > X AMART % v ¥R T HMEKY > 27 10
WL AT o A 105 EAEMN P e s KB REAFESF HEWMATRT R
R R LR RS PEATIAF 2 S LB 447 MDR FHRA AL
73 HUREERFRALT T TR R EMP R FRA T2 MDR 2 HRESH
HAZF ERPUB RSP ARATUS T LR 2GR - DL REFHRATNFTA
NERBEPREERTEARE PR E T a2 ARE o

AT R e 46D ()MDR SRt 2 ER 2 HPh G (2) R ERT R ER
FHh (22 MDR) 5 (3) :a@ § 2% 5 v 73 ¥ b AR (F 10 hdo $ 1 )2 £ %5 7
Fitk o A F] A cluster =& 5 1 10 2tREFBRE FARR AFIRIN o £ 3 105 # 10 ' 30
AR A 5008 o it EkZ AT A HA 0 B BT P L B

2k ie e BB ¥ % H barcode (TP B0 F|t 3 818 (16.3%) R FE

3

barcode & ;2 i {7 A F|A| + @ FEFETE P L A FR R 4,190 (83.67%) & -
PR ERE R R WA &R RN AR el E T

RERHERI 200822 A1 2009 2010 2011 2012 2013 2014 2015 2016 et

MDR 15 113 149 138 152 126 117 118 73 1001
RMPEE T 7 41 30 78
E= 2 2
=8 u) 3 5 3 6 15 12 44
R IPEiES s 17 17 46 73 153 301 315 226 151 1299
wiE 1 21 315 290 353 786 1766
et 32 130 195 215 331 745 735 753 1054 4190

2013 3 2015 4 ¥ 3Ljd pe & A 5 b @5 4 w4 301~ 315~ 226 th 0 2016 & ¥ A3
FIFIAH R P 5 2016 # 12 6 » TEHERFRH(A A F -FF -7 T -5 HEF
RR)EFERD F# P BF R 2L 786tk ¢ & 5 g 193 4B & & P 106 14~

FRF; 209 th ~ AR 424K~ & S 91tk A A 1204k% H s 25tk o @ & barcode ki

(s

BIA S 5 H 333k ~THE Rm 474~ 235 114k~ 552 04k~ &~ 714k~ &3 28
P BT @ F R 6] A U] A X 85.4% & B B 69.3% 735 95.0% 35 £ 100% -
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B 56.2% BA81.1% o ¥ R R FFR L 1,766 ko BIRFRIFR P I 4 £ 2 B R

BIE AN ek T

[& 15 2011 2012 2013 2014 2015 2016 ims

gitE 1 20 105 73 87 229 515
ibE 33 37 47 119 236
flE 1 56 50 69 198 374
HE 36 32 36 25 129
ERE&E 57 74 89 104 324
FE 28 24 25 111 188
485 1 21 315 290 353 786 1766

dAF @A pHA T AW FAF 2016 # 13 6 7 SipEih B Rk 5554
oo HFIA| T RIZ b G A S S R 15.4% (229/1489) ~ A % 17.4% (119/683) ~ ¢
17.1% (198/1159) ~ & % 2.9% (25/868) ~ % & ¥ 8.9% (104/1164)%* & ¥ 58.1% (111/191) >
HY A BT RRES0% @ 3 F AE(7TE BT Pl 5] % 2.9% B B % B F& barcode
FIthBc® BB (43.8%) @ @iz 2w 1 BT ERET RN KM

ARG AT 2 BIRA 1(1)2012 & 3 2015 £ A F P L B R HEE IRk ALE feeh
474 ¢ MDR B % Atk (2) B AR FIA* HME RIS 47> ¢ 7 MDR-RMP ¥ - Ji# -

ANER S F AR R ER o £ 4100 S H L BT g LR

1.2012 # 3 2015 & 474 MDR % % x4 47 ¢
(1) FFains A AFAL 47

2012 ~ 2013 ~ 2014 ~ 2015 & MDR i % 4~ %] 5 13212611090 * » %35 474
Ao 3 MDREEILFIAESRLI AR HKZVEFAFAS AR F A % 5 132126~ 110
83tk Tk M3t 5 467k (98.5%)° 14 4t 474 4 5 A 374k A MDRFT% & 3+ 5 370 (78.1%)
Lo EBE AT 104 (21.9%) A o EimA v BFH e dElu] s Bk B LR BA
* I ded Lo

474 % MDR B % ¥ »35(7.4%) * L2 AREX > & 5 116 4 5 A4 1 (14 % 5

$iE 2 LR EMA)R 19 4 5 HA A L0 S ATE) 0

N

<AL E XDR-TB - 1 4 #

fr

Wy
‘W

714 % C00157> % 1 4 5 ¥ - 4| %|-14 % MDR <AL 1 A A F]A] S C00108-



1 4 A5 5 C00044 *h > HAR12 4 58 - A]%] 19 pebgga L o1 4 R
TaeFAFAI A4 21 A A FA] A C00159 ~ 1 4 A F]A] 5 C00167 b - Hap 16 4 ¥ %
H- e e

A Hren 474 A ¢ 5 9(1.9%) 4 5 XDR> 2012~ 2013 ~ 2014 ~ 2015 # 4 %] 5 3~3 >
1~2 4 0% 24 (20122 2015 # £ 1 4) 2 AppAdeh dap7 49 1 245 Rae
¥R (C00113) ~1 4 54 A (C00015) ~1 4 XDR 5 FJieMDR # % (C00002) fe

et 5 2EXDR~1 4 (2015 # i %) 2 Btk 17 5 C00130~2 + 2 Ftk s ¥ - )9 -

(2) 2 P13 % A4
474 * ¢ § 467 % MDR k¥ i {7 A #1314 47 o d spoligotyping A F14 4] sy
f F 7]

L’r

‘W

S E B % 52 Beijing (52.7%) 3] #rik e BB 0 H =t 5 Haarlem

Sy

L@ B
(16.0%)%] » spoligotype # 174 & Unknown v 2 R SITVIT T E & A T & 03w
@ undefined 'fﬁ B % 3% spoligotype pattern & L3t SITVIT FALE ? © 301 (63.5%) tk 5
clustered Ttk > 166 (35.0%) & %= non-clustered Ftk o Clustered Ftr1Z &4t T vt i
g o R 5P F B BEF >3 % o Non-clustered FIRR| 12 5 %4 BIRE > ¢ ® =X
2_ o 17 spoligotpye #& F]3| ~ 45 % clustered ¥ non-clustered Fjtk® 2 +“ & > B clustered
7|t 14 Beijing ~ Haarlem ~ EAl 5 i > non-clustered F#AR| 14 Beijing ~ Haarlem ~T % i -
FR &+ - 2301 #k clustered PR Y > § 52 k5 &2 2012 1 2015 £ MDR % 4p
fe %ﬂi“]'fﬂz ;L 74 H A 249 Jfﬁﬁﬁ &> 70 B clusters (#+ 1 cluster 7 2 T 20 $k) :
Beijing 45.7% (32/70) ~ Haarlem 21.4% (15/70) -~ EAI 8.6% (6/70) ~ Manu_ancestor 5.7%
(4/70) ~T 1.4% (1/70)~Unknown 4.3% (3/70) ~12.9% undefined (9/70) - # ¢ & < ¢ cluster
(CO0041°204) ¢ $ 12 A kA AT 42 KA BBET 3L KA sAF 14 kpnr
% o H =t % clusterC00113 5 13 4 17 A kA St R4 A kpa w14 kp? ®
14 %A BET L H= Cluster 00027 3 10 £ :5 4 KA AT ~2 4 kp AT ~2
Ak BB 1A KA AR oC000097E 5104 8 A KA KT LA Kp AT
14 %kpat®eoHA 118 i clusters ¥ > 3 i clusters 7 6 2 9 £ ~12 i clusters 7z 4
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3 54 ~20 i clusters 2 3 £ ~31 i clusters 2 2 A o & 3 2 @12+ MDR B %2 70
® clusters » > 11 i clusters % 8 - & (> 113> ¥ & @ cluster ¥ 2 23 3 4 » H4p

59 i# clusters ¥ % #5+# 2. MDR cluster » 3£ 8 % L+ = o

(3) £ E AT AFIA BB B A M A T2 Earh %

A 452012 £ 3 2015 & > 5§ FFEins MDR-TB £ 3- 474 4 - H¢ » 421(88.8%)
AAFA N - RESERPM A TFIRRE - A AFP R RREET ELST
FABI 2B R EAPR A TIA L R B (cluster) - B 421 4 ¢ > 248 (58.9%) 4 §F 3 70
2 F14)] cluster » 173 (41.1%) * = ¥ — (unique) & * o 70 i cluster #1 7 2_ i % #c
% 2-20 B%x > B~ cluster 7 20 B % > @ 7 2 I %k ehcluster it 44.3% (31/70)% 7 3

i % ehicluster it 28.6% (20/70) » F-imis % 4o

No. of cases  No. of cluster

20 1

13 1

10 2
9 1
8 1
6 1
5 2
4 10
3 20
2 31

#-cluster e1248 % 2. Fprit - H v H- REPFFEP DY R ¥ A T2 BardH
BT BRH R 0155 (36.8%) 1 % iF BT 51 @ cluster » 266 (63.2%) % 3
unique £ #1451 B cluster 73 2. B R EN T 1 23 15 4> % 2 & 1B % hcluster

it 66.7% > 4o F F AT -
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No. of cases  No. of cluster

15 1

NOW R O N O
< DY« ) T = S SE G SR RN
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Fo k% 2K F1) A 45 B cluster % 248 k¢ > 195 (78.6%) 4 2 ATR B R 2 53
(214%)* 2 ER % ¥ REFREFPIPM RRATIZ BAGER S50 2 1o
{8 o 5B cluster 11155 A P 5 7%k G 123 £ (79.4%) £ F % 5 32 4 (20.6%) - B £
Wik K FAl 2 475 70 B cluster ¥ > 36 (51.4%) 1% cluster 2 W& 7 37% o L E 4 » - &
BB AR R $ AT BAEKR LS A1 0 R 5 51 B cluster ¥ 5 29 (56.9%) B
e AR K AL L= o
421 * MDR-TB # »8 % 5 XDR-TB» # ¢ 5 4 J3t cluster ¢ : H @ 1 % ¥]- s &4
FER M R RA T - M/ RFFGRRE R D R T % 5 clusters Hap a4 4 i

B>t cluster 12 & % XDR FZef® & -1 % *> MDR/XDR 7Ze% & % 1 * > 42 % MDR

%"\% °

2. MDR ~ RIF ¥ - 38 ~ #5 ~ ¥ RN R HHEAS 7

A 472 4,190 FFk® 0 ¢ 35 1,001 (23.9%) k5 MDR FEjk ~ 78 (1.9%)# 5 RIF ¥ -
FLFEFKR 24k (0.0%) 5 == 8 F1k 1,289tk (30.8%) 5 & ERF EERK FK -
1,766 th (42.2%) # ¥ AP E PIFRE 441 (11%) 5 H & R FlE % Atk o

4,190 % ¥ > 4017 (96.1%) * 3 A B4 ~ 132 (3.2%) * 5“4 L~ 31 (0.7%)
SR AL 03,025(72.4%) 4 5§ 1+~ 1155 (27.6%) * i~ % ¢ 3,766 (90.1%) 4 5 %
B R 414(9.9%) A L b E LK A T 1<24 # 350 (8.4%)~25-34 f 301 (7.2%)
35-44 # 387 (9.3%) ~ 45-54 #k 538 (12.9%) ~ 55-64 & 636 (15.2%) ~ >65 # 1,968 (47.1%)

A o & MDR-TB # clustered '* & (55.1%) #3f B 5% (47.1%) & ¥ 40 (41.1%)
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clustered " 5 5 B °<24 h E#L K v b AR E S 5 clustered (27.2%) '*Ff » 1L i . MDR
(3.6%) & ¥ #4b 4% (4.0%) ¥ 5 % o MDR-TB ¥ & clustered ¥ & 5 7* % (25.7%) ** b
#.® »RIFH - $#22 ¢ % clustered '%‘ &3 % (30.6%) ‘Gl E > FHEE P L clustered B
F Lot (24.7%) v bl E ¥ R4 ¢ clustered Jﬁ" E A LM E (27.0%) )R
% - MDR Etk¥ - Beijing 3] (51.8%) % RIF ¥ - $L# 7 Beijing 3 (51.3%) ** i » s
F(44.1%) £ F AL (40.0%) HiRE 5 R o HERY A clustered ¥ A TR G T Al (10.8%)
'?ﬂ?i; MDR (5.3%) 'fﬁ LB 0@ ¥ E? L clustered —%‘ Haarlem %] (20.3%) % EAI 7|
(15.1%) »* blfd - FHRATAE A r £ FHEA R ELE e -

B 4,190 A 2 FtRA FIA F AL @'%T ? 5 >t clustered 2 F13] & 1,949 (46.5%)
4 H - AlwE 2,233 (53.3%) 42 4 (0.0%) 4 3R - 1,949 thiF T 573 B
cluster > “,f.,ﬂ, P80 th2 AFIAF & ASH P B2 FRAFA AR HA 493 B
cluster = ¢ 7 2-51 1 ]k © 493 & cluster ¥ - Beijing 46.0% (227/493) ~ Haarlem 21.3%
(105/493) ~ EAl 11.4% (56/493) ~T 7.7% (38/493) ~ Manu 2.0% (10/493) ~ LAM 1.2%

(6/493) ~ Unknown 2.2% (11/493) - undefined 7.9% (39/493) B % » #F4c™ £

cluster size  Beijing EAl Haarlem T MANU  LAM Unknown undefined negative #25t
51 1 1
43 1 1
40 1 1
39 1 1
32 1 1
24 1 1
22 1
20 1 1
19 2 2
17 1 1
15 1 1 2
13 2 1 3
12 1 1 2
11 1 1 2
10 4 4
9 2 2
8 1 2 1 1 5
7 6 2 1 1 1 3 14
6 3 5 6 2 1 1 2 20
5 10 3 7 2 1 1 2 26
4 17 2 11 2 1 2 35
3 55 12 25 74 2 2 8 111
2 120 26 49 22 5 6 5 22 1 256
#RET 227 56 105 38 10 6 11 39 1 493
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493 B cluster ¥ » 74 (15.0%) i cluster @ ¢ 7z MDR B % > 2 (0.4%) i cluster i
7 RIFH - 3% % > 52(10.5%) i cluster ¢ 2 WH BT 2E%BR(7~¢e 728
BR#ERF E AR F F) 84(17.0%) & cluster ¢ 2 ¥ i irEm Bk L4
281 (57.0%) 1 cluster Bl & % 2 f&11 } X5 4g 5] anip & o
$10 211V B%2 24 B3 & cluster AT A B 5 ¢ 13 1 5 Beijing~5 B 3
Haarlem~4 B % EAI~1 B %2 Unknown~1 B 5 T B ks FWAL > SHAF -1 H P
% 3 ¥ Beijing A B R B f 08 B F R EAI B X Bk § 0 { % P17 Beijing 2 Haarlem
AR % o A Bl- o A& 2 24 clusters ¥ > 2 ¢ 3 1B (CO0041 ~ CO0009 ~ CO0017) &
H e MDR cluster» ¥ ’ﬁ 8 i# (C00046 ~ C0O0042 ~ CO0036 ~ CO0015 ~ C00105 ~ C00282 ~
C00220 ~ C00214) # 7z 2015 I 2016 #fr:t s HHEF 22 cluster > 5 i (C00042 ~
C00113 ~ CO0009 ~ CO0040 ~ CO0056) *® ¢ 7 £ ﬁ»«‘}]iﬁ A0 B 559 MDR cluster - ¥ 2 ¢ 10
i# clusters (C00046 ~ C00111 ~ CO0041 ~ C00105 ~ CO0009 ~ C0O0014 ~ C00112 ~ C00282 ~
C00220 ~ CO0033) & 3 g #ReniB % o gL 24 B 3 & cluster 2 i Zhap W] 2 B X o 2
FiAcBl o > VF R 1 (1) B+ fcluster CO0046 £ 4 51 & B % > & 7 :18(35.3%) &

BEATER 7 RN TER AR FFR2ERTI LB V5 14(27.5%) ¢

%

F_L

BIFh 0 ¢ 7 7(50.0%) &EHFRGFEFRBE(2) ¥ 2 = cluster CO0111 &
743 L% 0 18(419%) BRI AFEE T 12 4 (66.7%) H ¥ ARG HFRB X
(3) % 3 + cluster CO0041 7 40 % » 3% ¥ # 5 424~3 2008 #2. MDR¥F ¥ ¢ > 1 &
SR IRE MDR#EE %5;(4) % 4 & cluster CO0042 + 39 =% H ¢ 27(69.2%) =

%A

7

Jr
-ihl

v 13(48.1%) LB E G AR FFFIMR(5) ¥ 5+ cluster CO0113 %
ZzB%x 2P 20(62.5%) ZB#% 5 MDR: (6) % 6 * cluster CO0036 + 24 Z B % »
“flaéw%ﬁﬁ%ﬁﬁmﬂ,ﬂ%gsa?é%@%+§(@ﬂ)ﬁﬁiﬁ%$°
VA R(1)C00027 £ 20 LK E2 R ARHERE  HARL8 L ¥ 5 MDR B K
(2) CO0009 = MDR H 3 cluster % ¢ 7 19 - % -2 # 7 10 £ B 5 FEFAFFR
T4 5(3) CO0056 % 10 &% %1 L RERF A9 L% 57 T F MDRH#R
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¥ 2B E(4)C00214 fle 7 11 2Bk 5 & FHA BHEFERT # B % (5) C00220
FrR2tBECEY I0LBERITEECEHERT -

24 A & clusters ¥ > A Wik BERERGFUE EHLE ST LR ETACRZ o F
¥ 3% % MDR Jﬁ‘ » % cluster ® & # % 3t 65 k11 Jﬁ" F A7 50% > & H_A s N FE
S/ HEY 0 6 B cluster #T 7 E 4L+ 3t 65 it b K AZiE 50% e
2,233 AR E - 3] wjiﬁ » & 7 1998 (44.6%) tk = Beijing ~ 349 (15.6%) tk = Haarlem ~
216 (9.7%) t& % EAI~219 (9.8%) k% T~49(2.2%) 5% MANU 29 (1.3%) + % LAM -
4(0.2%) th 5 CAS~2(0.1%) $h 5 S~2(0.1%) £ 5 X ~ 66 (2.9%) 1% % Unknown ~ 289
(12.9%) # 5 undefined ~ 10 (0.4%) tk 3 Ko % ¥ § 4(0.2%) #k 5 I8 & (mix)2] > FHR4F

DEZTR I

Family MDR RMPEi,  E=1#1 B R =R Hith It
Beijing 205 19 2 328 435 9 998
Haarlem 72 6 100 170 1 349
EAI 28 1 82 103 2 216
T 40 4 65 107 3 219
MANU 16 1 8 24 49
LAM 7 8 13 1 29
CAS 3 1 4
X 1 1 2
S 2 2
Unknown 16 1 7 40 2 66
undefined 57 8 82 139 3 289
mix 1 1 2 4
_egative 6 4 10

2016 # < BT EEA HEHATAER  HHEIRRB LML E A F
PR CBAEFREIAFZARTALEFAFIAN 21766 FRFET 0 BT ETRA Y
%2 515-236-374-324-188 - % ]ff]’]f% ) T A "'v'];a 32~15~21~22-~13 i# cluster -
H ¢ 5 w4 21 (65.6%) ~ 6 (40.0%) ~ 13 (61.9%) ~ 11 (50.0%) ~ 4 (30.8%) i cluster ¥
MR AEZE - % ()Blz A7 ¢ S % 32 B cluster ¥ > F Bk (131 %) A
R ® o X cluster # 77 L% > T3 21 B cluster e 7 2 LiB%k o 55 gk}

b A9.4% ik L AT W AT T F L S AP 3T B SA KD Beijing A #F 1 1L B % 3 40%

—\

ZRE RFEAR Y Haarlem A A 5 ()5 ()BT Bor: A % 15 B cluster # > & 3 2. b X #ici¥
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23 344 @R 0L Beijing 3] 5 A IRFEF]TH 2 L K 6 LB R0F 5 & Haarlem

bl

Ao wAELLK K3 ZBXRF L Beijingd] o - (3) Bl &7 ¢ % 21 % cluster ¥ s
BoA& 59 5B% (CO0046) H ¥ 7(77.8%) 25 a HEB% o s 248 LB %Y
Haarlem 4] (45.8%) “ &| & ** Beijing 3] (29.2%) ° % $BA 1§ 25 (52.1%) £ 5 Lide #%
B % > ¥ Haarlem 4|5 15 % » i 60.0% ; (4) B - & 7: % B % 22 B cluster ® » &
¢ 513 &% (CO0042)- % 227 B4 2 % » ik 73.8% (59/80) - 65 & 12+ 1 % ik 65.0%
(52/80) = EAI %]+t G #% Beijing 2| & » & 2% % B & EiA U] b 49.5% (53/107) % 46.8%
(22/47) 5 (5) B~ %7: L% 13 B cluster » » &~ ¢ 7 11 % % (C00046) - & # &
45-54 F: ~55-64 i ~65 & 14 b 1L b 4p E o 2 1k 76.2% (32/82)° 75 L& 12 Haarlem %] (49.0%)
E % o LK BRR] 12 Beijing ] (52.6%)A % o

A4 4,190 A P At AR Bk £ 645 (15.4%) 4 o 2 2 55 B L AR
R R RE SRR FR s S LR £ PR R R R A G clustered

TB; —;—%T O64’5 A ’278 (43.1%) A —7» J’?«]‘Af}\? E:]%:}g“l%/\ 71 TB; Cluster(@’i‘ )0"_1:__' = 94” 40 fﬁ Cluster

il

BH - LB ARFEI2 20 B% 0 ¥ 3 5B cluster [C00314 (5 K BhuE T #83 2) -
CO0460 (- K Rhat T #R2 P 2 38 + #81 %)~ C00476 (% <54 i= € #8 4 )~ C00518 (¥ f

BiA 4R 2 2) -~ C00546 (% 4LBhiz € 582 2)] R R AL R
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LA
(-) 3+ % -

4 MR b 2L 7 4 4% Fj(non-tuberculous mycobacterium, NTM) B F # 40 » 4
A NTM f/k 4 425 € 2002 # 17.5% % 2014 & 58.8%%f 4r 3.4 1% = F]4* » 5% i1 TB J5 4
dorl R R REFIREE LS B Tt €2 MIBC R & 5 st R o T d &34k
T kP LEEE  RASHA R NTRAL TB TP BB E 0 A4
5 M 3R R B 5 M o WHO »% 2008 £ % i * line-probe assay &% 3 * Bt~ B & B 1+
WA 2 2010 £ 12 7 aERE ¥ AT K e L PiE e Rl A Xpert MTB/RIF » 3%3# 4] 2
WHHHFE B - Xk 98-100%% AR B > s HEFE P A B i
¥ B9 2 72-75% 4 i) = ko o 335 2 I IR Spg- sk 103 EATT & % ARRONES K
T EEE G BV F 0 Xpert MTB/RIF 2 4% BT 355 & 15 % - 94.7% B R 35 2581 2
PR BRI RES R AP EEEB A RFERIAERY SN2
o AL RUBPRAPBEY  FEBPORARMBAE R B AR
Wiz RITHRPIZREPRRESRKNBR S FNE O Xpert MTB/RIF & g { 1ap] » B
VRBREEE SR o AiE kR > gene sequencing 2 GenoType MTBDRs| vs © i
¥ MDR-TB 1 2 »cBEfe 4 RIIRGS > * IFMFEE 54 - I 2% 1 F 2 9 30
X o P M-iRaEiRIT AR B R e E 4+ 1k 1 MDR(GenoTypeMTBDRplus %)z RIF(Xpert
)H - F¥ > B3 7 - MEF P gene sequencing & % * GenoTypeMTBDRs/ v2, ¥
CFEREm F S P 2 QL FF R A 0 Rop B IIRGE Y AR

~ S RIF L FidE 122 MTBC ¥ iy 5L INHFLE > % 4 1A 3 % > 2 4 1 RIF 42
Hpr o B FiE- Hisp SR FALE I MDRTB chh % % € o 4ok K 5 RIF ¥
GF BeE 0 F 2 gk MDR-TB i > % 0 $%P~ MDR-TB 4 b ik &2 $ 3217 5 5 4o
% MDR-TB ek ' %14 » B3 is o Pt — ) FEILRIER (4o B SL#FaTiRsk ~ LPA & A
FIZ ) o % GeneXpert  JR| ) RIF LB F o] o ish » 8% A RIFFLB 3 3 5 F (B 7
F B 15%) 0 BB ETERIE T iE 90% 1 b5 iE H AN I B R FE (B (T F K0 5%) 0 TR
BB R "% T 70%12 T o F]t s WHO 3 7] 2% 2% - GeneXpert * Y4% 7 MDR-TB 2. £ /5%

BRGoR X T )& HIV B B 7% 2 HIV- TB},@;Z,L ER SRS 5 0L RS
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RRE ™ 0 TB el b > 53R 67 R @Y Tomcy 4ol LA B

\W*

G BB L e F R S A R RER o S
I GeneXpert ¥ 3% % TB ¥2 MDR-TB 2. 1§ jp| & ’ﬂﬂfrhixf,l.pf;wr T E1 Y. 82 il i
Fh3do RAiipFEr= FHOREF R TAAANAFLHATEF f #F o

%5}%‘ ‘/}EI”‘ R Tl T FHERREN 7 LR o

7 BT GenoType MTBDRplus £ GeneXpert ¥ ¥ #cL MDR-TB #f &5 $7pF F > o '*z B
3t GeneXpert » B2 ¥ 5 18R] INH 470 JL 7] (katG ~ inhAr) 8L 5 if * 3t % 5 144k
B o fa bR A B0 o W E RPIEARRG R T HERFA A ST VR K
BIFFARA > VBRI ZHEFHRERY > DA APELRF I EES AR F WD
YRR e m GenoType MTBDRs/ »+ 2016 # 5 * d WHO 4& & * ** RIF #2222 MDR-TB
2 R A 3 & Atk B SLID £ FLQ & R]oci 48 % 3T 8 538 & 2 B ar 1% (6]
T E-ig 4% & MDR-TB o ™ e7uE 4% o 4o % $F FLQ % /& SLID 4= > P % B * WHO

BATieRdp sl 23 12 B P sk B R o B LR RIsf otk &2 XDR-TB A 2 o

GeneXpert Z A7 43 @ % PRI 98% ~ % P A £ 1515 68% ~ RIF 12
LUT) 95% [16]  HITH I 2 %BPR B TZAP X 2L 5P i 8B E T SHE
(cBERAPT225) FTHNFTRTLZ2FT%HRZ -REFTEFE D REF2RE
BESRITTAERE 2P CRBER T A ARE 30C ~ FlRPI ST A& Mg A+
(R F K 5%)  FEHLFEFH I BT 28°C)F < AR P2 RIT - FHG
PR ORBIREBE T
Rivh >tk » BRPl- REFILE2 18 - F BAEHERE - B A PEF TR L

z

S

o
=

% 6 F Bl o b > GeneXpert i (F L (5 E R
W R AL BT BT A MTBC FiR & b F e R iBARY 0 A4 & BT o
FRAPGERF T RLFHEPN O RRRG VD g RTEBRRE S TR S5
VR E R AU A TR g AR I TR R e 2T B
EATR OV EFT Y ¢ 0 K 10%0 RIF F B R SV AL F 202 R L BB & AT

BALEF TR kR~ § B PEUREL ) F LN SRR IED - AU FiR ok
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FAFE A o MY 14 HRRIY 6 19.1%(105/551) f % GeneXpert & RIS 1 0 3 % &
B Rk Yﬂ"ff 7 GeneXpert i P[5 & £ 131 Fi5 ) = H = (colony-forming unit,
CFU)» m B £ 97 2% T2 100 CFUR L &5 Risn il SiEr 9% 22 %
THRREFRE T ERARAL  FRREES L FHELE ER GeneXpert 0 K
HEHD > ARBRHERZ AT BTG o 2 - EHREEBAKRKRESE
FoFHT R RFG (DRMWTF S 5% X NE 125%; (23 R P LT 56 % )Y
%ﬁ%@;f»ﬁ%ﬁfﬁﬁiﬁﬁ% 293% > Vir AZ PFFEHL 5 MDR-TB B b "%G3 » m £ B EH AL T 1
B 5(3)%F F S75%BE LA KMHERP Y T AT AP Y EBEEK L LY
7 27.2%(55/202)F % Bk > A Y F UL B IA BEXDB K XA 5 MDR-TB
BEAME  ARFENRRPBRLF NAZFRFFTIRAF S (A)F T R TS
Tk TB %I BRB L2 ed YR F AR A M2 2B L ¥ A

DR SR T EF T

(=) +++ %=

ARG AATE R AR S R AR R e 2 2 s
EIERIUp A A w2 FRBBEINR SN O MDRTB 7 ET F s dF o g4
MDR-TB # 3Lt unfavorable outcome 7% i ]+ » @ Z:X & Bk L p okl (FH
33 A MDR-TB FIL¥ o Bl > F et 2GR FRAR B2 &1F o SRk Alg o o
FORrd $2 45 T MDRTB i 4 0 JEd § SR Pt REF A B RSB EF L
FRERHED B ETLIORBE F R EY B AR TR RELR Y e
RAEFF LR o Ba > AFTBERY G 16 2(129%)7 0 B 2 md 4
S TBARRE > B 8 7% septicshock ~ #  ~ R 2 SR ER T o AT F IR TB i & D
FEAREFEAPN P BB RAFTRERS B HVE R R BT R

BE 7R %ﬁfﬁfﬁs{ﬂwﬁ"‘ % #i MDR-TB i % eh& oo X_%r 2% poor prognostic factor » 7

£ %) % W47 MDR-TB 21 fop 412 B & B -



AT Y G 2 s ApcBE o B2 WHO %1 3% % » b4c linezolid
meropenem % clofazamine ¥ iv 3 7% v it £ _$t4F 52 MDR % XDR-TB i B %k > % =

2 HE L RrcoG 2 fANFATE delamanid 2 bedaquinine ¥ it in R otk & FE M

24

S F e YRR E WHO % I S EF 4 4o linezolid ¥ % *vin o XDR-TB 2 ¥
fluoroquinolone % cin MDR-TB o 7% » 5 #% = i5 = 7 5 > NTP § F Fr il P-ag 51 % 37
% repurposed & K ;5K MDR-TB - B 7v » % % ¢ pL¥ bedaquinine &k & * o
Pt e RYB-REL IR TBRRF L XFRFFHFIR ApF - REPS

YA A P s TIARR 0 T 0 M4 XDR-TB Ok g o L 0 BB 2 - MEF
E R o b4 & 1980 & (B 4> * 2 fluoroquinolone » Z P ¥+ MDR-TB /% + 4 7

ek BB T ORISR " 28.9% MDR % 1% ﬁ’]‘%é‘]’ OFX $.% > ’ﬁ o Bk
gHF B 5 XDRo bléc AF2 g ¢ > r‘jfw,s 245% % % 5 pre-XDR & & o F L2 R o
F oo & SRR Y 2007 # B e 0 P44 * fluoroquinolone 2 FEF o R R H
%4 Tk & P5f8 0 4 & #® * fluoroquinolone % H i 2L— ME L o # X o ipi 4
A 2013 & B 407 £ 5 4F DOTS 4 ap g * o

gt b > I MDR-TB ¥ § 54.3% % ATl % > @ F 3 23.8%F av A5 d ATITR S 0 &

£ H S MDRTB /i F 2 B d - % FRELE > Mo R £ >
immunochromatographic test (ICT)% 4 F %7 R A 22k 5% 5 2 A F 2

REBD OISR T APRIAIER o Am > MDRTB BEFILELFE LD k2 TBH

’H’\

XOZRMBRBFAHELEFRGEFEITTB BB ¥ o

Wk FIR R LB 2 TB @452 Rop it Mo A P TR katGS 315T % rpoB
S531L #.2 B2 INH 2 RIF 4p B 0 & cHR % o 5 £ $#50 R FHRAp #3017 4 R 2 fitness
lose #7 3 » 45 ) katG 315 R & L 5 © # streptomycin ~ rifampicin % ethambutol
FL# M > ¥ 35P] unfavorable outcome % 44 % - Metcalfe et. al.3F 3 M. tuberculosis 4%
# 4 katG S315T R % > BIv- 25 4 $k5 $-.% 2= MDR-TB F_# (clustering) I % o 5 #* & 7=
% 0 A" W IR rpoB S531L 4c 3 4 { rpoC ¢ compensatory R % 0 £ et iR T HEE
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Ve WoerF e @45 B oo AFT 7 dp 01 0 katG S315T £ rpoB SS31L & A f1 & R % - r
A Al s AR AFIA o F)t 0 23.8% MDR-TB % § 7 it LFRTHE 4 2 Pt o o £
P+ 3 2012-2015 # - % > F 474 = MDR-TB A 47 B % ¢ 11.6% 5 pre-XDR-FLQ~3.6%
» pre-XDR-SLID @ 1.9% 3 XDR-TB o F]= B B {4 473 I » &3 ~ B K & 8 ~ B op
FREAE THBEE R L ARAFIA S E 3 2R 8% A Mo H %494 4787 > MDR-TB
B%x&E% > 65 %k 4~ H% MDR B %4p#>" Pre-XDR/XDR » W& ¥ it § #4F 2.
o o

TALEE T o o~ BFfIeR 2 MDR-TB B RFFfe it o AFF 7 2 U@ 28 &
LR BEFTH O T AEER AR FIF o d B v k]2 favorable outcome # T
MDR-TB [ ffinf fug + 4 2 T B BRI HILT B A ng o gt b APl
* universal & %4 A 1251 %%ﬁg—gg% BEB RV L2 BifsE e AR RS > 3]
ERFTB B ip3 & 7 37 RATFCRE (7 2 3% MDR-TB Fth A& 14 4] » 251 » 2 L F 3
(geographic information) % %t » & {7 7 B M B+ A 47 o

B A A " %o h A A2 MDR-TB j5% Mg o> 4oil ® B A - B jh 5 2
AP s F o ERAFSGE AR A NI XA KL P Re 0 FRAE
% %3 65 f & unfavorable outcome § B ; £ ¢ > AT MDR-TB i % b F - 23R F &
BRUBEET % e 23D R%F2 vk Ekh

21
&

fu

(

) #

fu

AT ERT2BHINA AT 1(1)2012 £ % 2015 & A F ¢ L R HEE IR K RE
761474 ¢ MDR-TB B % ;5 (2) A 15 4,190 tr B Fi A FI13|* #MWE R > ¢ 7 MDR ~
RIFHE - % ~ g WEHR - T RBP BRI -

(1) % - %4 » £44%F MDR Ftazk F1A] 4 45

1945 103 E47 7 %% > 42009 I 2014 & MDR Ftk #13] > £ 2008 1 2014 #
HEERF R4S > F G 80.0% 5 B % ¢ MDR clusters » 877 MDR i 3 ch Ak 717
T g B - RSB ERE R o @ A 104 E427]% MIRU(10)+spoligotype £ %13
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¥ B e (7 AT 4 B %L F IR 15.0%4 H % MDR cluster ~ 10.5% % 8 % 3 %_cluster
(#- MDR) » MDR £2 2£ MDR cluster ® 73 A & /e’ B 3 -ﬁgﬂj{] HE R oo gl s
+ F R MDR Z 2 MDRcluster ¥ » Z# K ~# B %H 3 ~ AF L F 4 7 L8 o d
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Table 2 Characteristics of 151 confirmed multidrug-resistant tuberculosis cases in northern Taiwan, 2007-2009

Characteristics Case number (%)
Demographic data Sex
Male 106 (70.2)
(Mean Age=50.4; SD=17.6)
Female 45 (29.8)

(Mean Age=45.4; SD= 19.9)
Age, years (Mean= 49.0; SD= 18.4; Range: 15-93)

<65 118(78.1)
>65 33(21.9)
BMI? (Mean= 21.3; SD= 3.9; Range: 13-33)
<18.5 29(24.6)
>18.5 89(75.4)
Ethnicity
Aboriginal 5(3.3)
Non-aboriginal 146 (96.7)
Clinical data Type of case
New 82 (54.3)
Retreatment 69 (45.7)
Pulmonary/extrapulmonary TB
Pulmonary 135 (89.4)
Extrapulmonary 3(2)
Both 13 (8.6)
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Enrolled in treatment consortium
Yes
No
History of using second-line drugs
Yes
No
Comorbidity
Yes
No
Diabetes Mellitus
Yes
No
Hypertension
Yes
No
Sputum smear
Positive
Negative
Unknown
Cavitary lesion on CXR
Yes
No
Unknown
Laboratory data Genotype
Beijing

126(83.4)
25(16.6)

25 (16.6)
126 (83.4)

60 (39.7)
91 (60.3)

39 (25.8)
112 (74.2)

25 (16.6)
126 (83.4)

81 (53.6)
69 (45.7)
1(0.7)

42 (27.8)
108 (71.5)
1(0.7)

75 (49.7)
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Non-Beijing
Drug-resistance
Simple MDR
Pre-XDR with flouroquinone resistance
Pre-XDR with injectable-drug resistance

XDR
MDR with missing DST of injectable drugs

76 (50.3)

115 (76.2)
22 (14.6)
11(7.3)
2(1.3)
1(0.7)

2 BMI of 33 cases were unknown.
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Table 3 Clusters and unique M. tuberculosis strains determined by spoligotyping and MIRU-VNTR 24 loci methods of 151 isolates

Spoligotype MIRU-VNTR
No. of isolates Lineage ST No Octal_value 123456 7 8 9101112131415161718192021222324
7 Beijing 1 000000000003771 4242 23325173232364432431412
4 Beijing 1 000000000003771 4 2 42 2 33251725335635343338
3 Beijing 1 000000000003771 4 2 52 233251735335535343338
3 Beijing 941 000000000003751 324223325173533551352343338
2 Beijing 1 000000000003771 4 2 422232517353353351314338
2 Beijing 1 000000000003771 4 242 233251634422655343338
2 Beijing 1 000000000003771 4 242 23325173232364432431411
2 Beijing 1 000000000003771 4242233251735 2146443143314
2 Beijing 1 000000000003771 4242233251735 214644314324 14
2 Beijing 1 000000000003771 4 2 42 2 33251735334655343338
2 Beijing 1 000000000003771 4 2 42 2 33251735335535343338
1 Beijing 1 000000000003771 2242233251735334945132237
1 Beijing 1 000000000003771 32422332517 342445135134337338
1 Beijing 1 000000000003771 3 2 42 233251735234535343328
1 Beijing 1 000000000003771 3 2 42 233251735244535343328
1 Beijing 1 000000000003771 3 252 2332517353355351343310
1 Beijing 1 000000000003771 4 1 42 2 2325153533543513431438
1 Beijing 1 000000000003771 4 2 42 033251734335533343338
1 Beijing 1 000000000003771 4 2 42 03 4251634335533343338
1 Beijing 1 000000000003771 4242213251745 333555134337

(6]
[ee]
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(2]
o

1 Beijing 1 000000000003771 42422332517 3533106 3 3343338
1 Beijing 1 000000000003771 4242233251735345535343338
1 Beijing 1 000000000003771 4242233251735345613534333
1 Beijing 1 000000000003771 4242233251935338635343338
1 Beijing 1 000000000003771 4242333251735335635343338
1 Beijing 1 000000000003771 4 3322232517343 251353433737
1 Beijing 1 000000000003771 5242223251734335635143338
2 Beijing-like 250  000000000000371 4242233251435334355343338
1 Beijing-like 250  000000000000371 4242233251435 334355343247
1 Beijing-like 269 000000000000771 4242233251735335535343338
3 H3 742 777777770020771 3142223251532233333323238
2 H3 50 777777777720771 31312232215332333333231S38
2 H3 50 777777777720771 314222325143322333332337
2 H3 50 777777777720771 314222325153322333332337
2 H3 742 777777770020771 314222325153321322332337
1 H3 390 777777777620771 324225125113322314434237
1 H3 467 000000000020771 3142223241522223333323338
1 H3 49 777777777720731 3142222251533233333323338
1 H3 50 777777777720771 2122222251533233233323338
1 H3 50 777777777720771 3131223221533233323223338
1 H3 50 777777777720771 314222224152222333332337
1 H3 50 777777777720771 314222325153322323332337
1 H3 50 777777777720771 314222325153323333332337
1 H3 50 777777777720771 4 2 4 2 2 3 3 2517 352146443432414



(3]
-

1 H3 742 777777770020771 3122223251623222333322338
1 H3 946 777777740020771 3132223251523233332323338
1 H3 946 777777740020771 3142223251523233332323338
2 Haarlem-like TWO007 757777770020771 3142223251533233332323338
1 Haarlem-like TWO006 747777770020771 3142222251433233223323338
1 EAI2_Manilla 19 677777477413771 46 4254326223322252®HmP2325
1 EAI2_Manilla 483 677777477413701 46 425432¢6223432107 2222327
1 EAI3_IND 11 477777777413071 11425432622343483232134E€6
1 EAI3_IND 11 477777777413071 61425432622343483232134€6
4 u 1487 000000007777731 53322822516342347253231S38
4 u 523 777777777777771 5 2 4 2 2 8 22517 3433412532316
1 u 1487 000000007777731 53322222415332347253231F686
1 u 1487 000000007777731 53322322516342347253231S38
1 u 1487 000000007777731 53322722516342347253231S38
1 u 1487 000000007777731 53322822516342343253231S38
1 u 523 777777777777771 3 25 2 2 3 32517 3433543534337
1 u 523 777777777777771 4 2 4 2 27 22518343347 2532315
1 u 523 777777777777771 5 3 4 2 2 8 2 513 3433482532318
1 u 955 000000007777771 53422722513343348253231S38
1 u 956 777777777760011 3243223261533112233323535
1 T1 117 777767777760731 4242423251423221535323138
1 T1 334  577777777760771 31422232515332332333231$4
1 T1 53 777777777760771 3142223251433253223323338
1 T1 86 777777737760771 324224124113322314434337



1 T1 913 777743777760771 £L242322251323221835323111
1 T2 52 777777777760731 3242233261233112233323535
1 T2 52 777777777760731 424242225162322143532317
1 T3 37 777737777760771 3242351251133223144343538
1 CAS1_DELHI 26 703777740003771 422225425173533425¢6323338
1 MANU2 1634 777777777723771 313122322153322332332337
2 undefined 000000000003131 3242233251735335535343338
2 undefined 777777761720771 3142223151533233333323324
1 undefined 000000077777731 5242282251734314625323138
1 undefined 177377777777771 53422622517343331025323124
1 undefined 377777770020771 3142222251433233223323338
1 undefined 500377770020740 3142222251523143333313338
1 undefined 577777603720771 3142223251533232233223338
1 undefined 677777437413771 4542543262234321112222322
1 undefined 777617017777771 52422822517 342348253231F686
1 undefined 777677761720771 314222325153323333322343
1 undefined 777737777777731 53422822517343342253231S38
1 undefined 777737777777731 53422822517343348243231S38
1 undefined 777760000020771 314322215153321333322332
1 undefined 777773777720771 314222325153322333232333
1 undefined 777777761720771 3142223151533233333323424
1 undefined 777777761720771 3142223151533233334323314
1 undefined 777777770000331 534228225133233472¢63231S38
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Table 4 Correlation of characteristics and treatment outcomes of MDR-TB cases enrolled in treatment consortium in northern Taiwan,
2007-2009

Treatment outcome?

Total
o Favorable Unfavorable
Characteristics (N=124)° p value
(N=106, 85.5%) (N=18, 14.5%)
Sex
Male 89 75 (84.3) 14 (15.7) 0.54
Female 35 31(88.6) 4(11.4)
Age, group (y/r)
<65 96 93 (96.9) 3(3.1) <0.01
>65 28 13(46.4) 15(53.6)
BMI, group®
<18.5 29 22(75.9) 7(24.1) 0.01
>18.5 86 80(93.0) 6(7.0)
Ethnicity
Aboriginal 5 5 (100) 0(0) 1.00
Non-aboriginal 119 101 (84.9) 18 (15.1)
Category of case
New 64 56 (87.5) 8 (12.5) 0.51
Retreated 60 50 (83.3) 10(16.7)
Comorbidity
Yes 59 47 (79.7) 12 (20.3) 0.07
No 65 59 (90.8) 6(9.2)
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Diabetes Mellitus
Yes
No

Hypertension
Yes
No
Sputum smear

Positive

Negative

Cavitary lesion on CXR*
Yes
No
Genotype
Beijing family
Non-Beijing family

37
87

25
99

70
54

49
75

59
65

31(83.8)
75 (86.2)

20 (80.0)
86 (86.9)

59 (84.3)
47 (87.0)

46 (93.9)
60 (80.0)

52 (88.1)
54 (83.1)

6 (16.2)
12 (13.8)

5 (20.0)
13 (13.1)

11(15.7)
7 (13.0)

3(6.1)
15 (20)

7 (11.9)
11 (16.9)

0.72

0.38

0.66

0.03

0.42

¢ BMI of 9 cases were unknown.
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Table 5 Association of drug-resistance with spoligotype and treatment outcomes of 124 multidrug-resistant tuberculosis patients enrolled in the

treatment consortium in northern Taiwan

Spoligotype Treatment outcome?
Drug Total
] Beijing Non-Beijing p value Favorable Unfavorable p value
resistance (N=124)°
n (%) n (%) (N=106, 85.5%) (N=18, 14.5%)

simple MDR¢ 101(81.5) 46(45.5) 55(54.5) 0.34 85(84.2) 16(15.8) 0.38

pre-XDR € and 23(18.5) 13(56.5) 10(43.5) 21(91.3) 2(8.7)

XDR*€

Number of 0.04 0.76

drugs

Resistant to < 98(79.0) 42(42.9) 56(57.1) 83(84.7) 15(15.3)

3 drugs

Resistant to > 26(21.0) 17(65.4) 9(34.6) 23(88.5) 3(11.5)

3 drugs

EMB¢ R 61(49.2) 38(64.4) 23(35.4) <0.01 54(88.5) 7(11.5) 0.34
S 63(50.8) 21(35.6) 42(64.6) 52(82.5) 11(17.5)

STR R 47(37.9) 30(50.8) 17(26.2) <0.01 36(76.6) 11(23.4) 0.02
S 77(62.1) 29(49.2)  48(73.8) 70(90.9) 7(9.1)

KAN ¢ R 11(8.9) 7(11.9) 4(6.2) 0.26 9(81.8) 2(18.2) 0.71
S 113(91.1) 53(88.1) 61(93.8) 97(85.8) 16(14.2)

PAS ¢ R 6(4.8) 3(5.1) 3(4.6) 1.00 6(100) 0(0) 0.59
S 118(94.4) 56(94.9) 62(95.4) 100(84.7) 18(15.3)

OFXd R 13(10.5) 6(10.2) 7(10.8) 0.91 13(100) 0(0) 0.21
S 111(89.5) 53(89.8) 58(89.2) 93(83.8) 18(16.2)
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ETH®

CAP¢

AMK®e

PZAY

RFB

»w xx u X LU XX L X UL X0

24(19.4)
100(80.6)
4(3.2)
120(96.8)
9(7.3)
110(88.7)
40(32.3)
84(67.7)
110(88.7)
14(11.2)

9(15.3)
50(84.7)
3(5.1)
56(94.9)
7(11.9)
49(83.1)
22(37.3)
37(62.7)
55(93.2)
4(6.8)

15(23.1)
50(76.9)
1(1.5)

64(98.5)
2(3.1)

61(93.8)
18(27.7)
47(72.3)
55(84.6)
10(15.4)

0.27

0.26

0.13

0.25

0.13

22(91.7)
84(84.0)
3(75.0)
103(85.8)
8(88.9)
93(84.5)
37(92.5)
69(82.1)
96(87.3)
10(71.4)

2(8.3)
16(16.0)
1(25.0)
17(14.2)
1(11.1)
17(15.5)
3(7.5)
15(17.6)
14(12.7)
4(28.6)

0.52

0.47

0.60

0.12

0.12

66



Table 6 Association of mutations in genes conferring isoniazid and rifampicin drug-resistant with clustering rate and treatment outcomes

Clustered or not* Treatment outcome®
g Total Total
Mutations Clustered cases  Unique cases Favorable Unfavorable
(N=151) pvalue (N=124)° p value
(No=58, 38.4%) (N1=93, 61.6%) (No=106, 85.5%) (N1=18, 14.5%)

rpoB Wt 7 4 (57.1) 3(42.9) 0.46 6 6 (100) 0 0.03
Mutl 93 33 (35.5) 60 (64.5) 77 70 (90.9) 7(9.1)
Mut2 51 21 (41.2) 30 (58.8) 41 30 (73.2) 11 (26.8)

katG Wt 65 22 (33.8) 43 (66.2) 0.42 52 47 (90.4) 5(9.6) 0.19
Mut 85 36 (42.4) 49 (57.6) 72 59 (81.9) 13 (18.1)
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Table 7 Multivariate analyses of risk factors associated with treatment outcomes of 124 MDR-TB cases in northern Taiwan, 2007-2009

Treatment outcome

Factors Favorable Unfavorable Crude OR 95% ClI P- value Adjusted OR“ 95% ClI P-value
(%) (%)
Age, years
<65 93(96.9) 3(3.1) 1 1
>65 13(46.4) 15(53.6) 35.77 9.10-140.6 <0.001 26.33 4.53-152.98 <0.001
BMI
<18.5 22(75.9) 7(24.1) 1 1
>18.5 80(93.0) 6(7.0) 0.24 0.07-0.78 0.018 0.23 0.04-1.23 0.086
Cavitary lesion
on CXR
Yes 46(93.9) 3(6.1) 1 1
No 60(80.0) 15(20.0) 3.83 1.05-14.03 0.042 2.74 0.37-20.41 0.325
Streptomycin
Susceptible 70(90.9) 7(9.1) 1 1
Resistant 36(76.6) 11(23.4) 3.06 1.09-8.55 0.033 3.23 0.58-18.18 0.183
codon531
TCG/TTG (rpoB)
mutl 70(90.9) 7(9.1) 1 1
wt/mut2 36(76.6) 11(23.4) 3.06 1.09-8.55 0.033 6.47 1.04-40.43 0.046
Genotype
Beijing 54(83.1) 11(16.9) 1 1
non-Beijing 52(88.1) 7(11.9) 1.51 0.54-4.20 0.427 1.38 0.22-8.44 0.730

9 Variables with 5% significance level in univariate analysis were included in the multivariate a
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Table 8 Characteristics of 474 confirmed multidrug-resistant tuberculosis cases in northern
Taiwan, 2012-2015

o Case number
Characteristics

(%)
Demographic data Sex
Male 353 (74.5)
(Median Age= 58.0; SD= 17.4)
Female 121(25.4)
(Median Age= 54.0; SD= 20.9)
Age, years (Median=57.0; SD=
18.4; Range: 17-99)
<65 317(66.9)
>65 157 (33.1)
Aboriginal area
Yes 39(8.2)
No 435 (91.8)
Clinical data Type of case
New 370(78.1)
Re-treatment 104 (21.9)
Pulmonary/extrapulmonary TB
Pulmonary 438(92.4)
Extrapulmonary 36 (7.6)
Enrolled in treatment consortium
Yes 388 (81.9)
No 85 (17.9)
Unkown 1(0.2)
Diabetes Mellitus
Yes 124 (26.2)
No 264(55.7)
Unkown 86 (18.1)
Hypertension
Yes 70(14.8)
No 318 (67.1)
Unkown 86 (18.1)
Sputum smear
Positive 294 (62.0)
Negative 177 (37.4)
Unkown 3(0.6)
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Cavitary lesion on CXR
Yes
No
Unkown
Laboratory data Genotype
Beijing
Non-Beijing
Drug-resistance
Simple MDR?

Pre-XDRP with fluoroquinolone

resistance

Pre-XDR with injectable-drug

resistance
XDR

MDR with missing DST¢ of

injectable drugs

145 (30.6)
328 (69.2)
1(0.2)

250 (52.7)
224 (47.3)
376(79.3)

55 (11.6)

17 (3.6)
9(1.9)

17 (3.6)

2 MDR: multidrug-resistance; ® XDR: extensive drug-resistance; ¢ DST: drug susceptibility

testing

70



Table 9 Correlation of the characteristics and treatment outcomes of 457 MDR-TB cases in
northern Taiwan, 2012-2015

Treatment outcome®

Total
(N=457) Unfavourable Favourable |
= value
(N=198, 43.3%) (N=259, 56.7%) P

Characteristics

Sex
Male 345 161 (46.7) 184 (53.3) 0.012
Female 112 37 (33.0) 75 (67.0)
Age, group (yr)
<65 300 102 (34.0) 198 (66.0) <0.001
>65 157 96 (61.1) 61 (38.9)
Aboriginal area
Yes 38 15 (39.5) 23 (60.5) 0.730
No 419 183(43.7) 236 (56.3)
Category of case
New 353 152 (43.1) 201 (56.9) 0.910
Re-treated 104 46 (44.2) 58 (55.8)
Diabetes Mellitus
Yes 124 47 (37.9) 77 (62.1) 0.650
No 262 92 (35.1) 170 (64.9)
Hypertension
Yes 70 27 (38.6) 43 (61.4) 0.680
No 316 112 (35.4) 204 (64.6)
Sputum smear
Positive 289 129 (44.6) 160 (55.4) 0.375
Negative 165 66 (40.0) 99 (60.0)
Cavitary lesion on CXR
Yes 141 55 (39.0) 86(61.0) 0.261
No 315 142 (45.1) 173 (54.9)
Genotype
Beijing Family 236 103(43.6) 133 (56.4) 0.925
Non-Beijing Family 221 95(43.0) 126 (57.0)
Drug resistance
MDR 362 144 (39.8) 218 (60.2) 0.0.016
Pre-XDR/XDR 78 43 (55.1) 35 (44.9)
Ethambutol
Susceptible 214 84 (39.3) 130 (60.7) 0.174
Resistant 218 100 (45.9) 118 (54.1)
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Streptomycin

Susceptible 247 104 (42.1) 143 (57.9) 0.845
Resistant 187 81(43.3) 106 (56.7)
Codon S531L
Yes 284 122 (43.0) 162 (57.0) 0.919
No 151 64 (42.4) 87 (57.6)

@17 MDR-TB cases were transferred out.
b Favorable outcome: cured or completion cases; unfavorable outcomes: death during

treatment, failure, or default.
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Table 10 Characteristics of 474 MDR-TB cases, 2012-2015

F17 2012 2013 2014 2015 B

FEES 131 ( 100.0% ) 126 ( 100.0% ) 109 ( 100.0% ) 108 ( 100.0% ) 474 ( 100.0% )
MDR 128 ( 97.7% ) 123 ( 97.6%) 108( 99.1%) 106 ( 98.1% ) 465( 98.1%)
XDR 3( 23%) 3( 24%) 1( 0.9%) 2( 1.9%) 9( 1.9%)
ME 101( 77.1%) 97 ( 77.0%) 89( 81.7%) 83( 76.9%) 370( 78.1%)
EF 30 ( 22.9%) 9( 23.0%) 20( 183%) 25( 23.1%) 104( 21.9%)
3]

= 96 ( 73.3% ) 3( 73.8%) 79( 72.5%) 85( 787%) 353( 74.5%)
i 35( 26.7%) 3( 26.2%) 30( 275%) 23( 21.3%) 121( 255%)
555l

E 118 ( 90.1% ) 121( 96.0%) 102( 93.6%) 98( 90.7%) 439( 92.6% )
KEEAT 9( 6.9%) 1( 0.8%) 3( 2.8%) 3( 28%) 16( 3.4%)
ShEEANT 4( 31%) 4( 3.2%) 4( 3.7%) 7( 65%) 19( 4.0%)
FE @

<=24 5( 3.8%) 5( 4.0%) a( 3.7%) S5( 4.6%) 19( 4.0%)
25-34 18( 13.7%) 15( 11.9%) 7( 6.4%) S( 46%) 45( 9.5%)
35-44 16 ( 12.2%) 14( 11.1%) 7( 6.4%) 20( 185%) 57( 12.0%)
45-54 26( 19.8%) 28( 222%) 18( 165%) 19( 17.6%) 91( 19.2%)
55-64 22( 16.8%) 32( 254%) 29( 26.6%) 22( 20.4%) 105( 22.2%)
>=65 44 ( 33.6%) 32( 254%) 44( 40.4%) 37( 343%) 157( 33.1%)
ERZ

clustered 89( 67.9%) 80( 63.5%) 71( 651%) 61( 56.5%) 301( 63.5%)
unique 42 ( 321%) 46( 36.5%) 38( 34.9%) 40( 37.0%) 166( 35.0%)
NA 7( 6.5%) 7( 1.5%)
Spoligotype

Beijing 76 ( 58.0%) 66( 524%) 55( 50.5%) 53( 49.1%) 250( 52.7%)
Manu_ancestor 3( 2.3%) 4( 3.2%) 5( 4.6%) 8( 7.4%) 20( 4.2%)
Haarlem 21( 16.0%) 19( 151%) 24( 22.0%) 12( 11.1%) 76( 16.0%)
EAI 7( 53%) 10( 7.9%) 8( 7.3%) 6( 56%) 31( 6.5%)
T 4( 31%) 10( 7.9%) 4a( 3.7%) 5( 46%) 23( 4.9%)
LAM 1( 0.8%) 1( 08%) 2( 1.9%) 4( 0.8%)
Bovis 1( 0.9%) 1( 0.2%)
Unknown 3( 23%) 2( 1.6%) 2( 1.8%) 5( 46%) 12( 25%)
undefined 16 ( 12.2%) 14( 11.1%) 11( 10.1%) 8( 7.4%) 49( 10.3%)
negative 1( 0.9%) 1( 02%)
NA 7( 6.5%) 7( 1.5%)
Eig

ait& 37( 282%) 37( 294%) 31( 284%) 24( 22.2%) 129( 27.2%)
& 13( 99%) 17( 135%) 15( 13.8%) 11( 10.2%) 56( 11.8%)
hE 24( 183%) 15( 11.9%) 25( 22.9%) 25( 23.1%) 89( 18.8%)
mE 17( 13.0%) 24( 19.0%) 17( 156%) 16( 14.8%) 74( 156%)
BRE 25( 19.1%) 21( 16.7%) 16( 147%) 19( 17.6%) 81 ( 17.1%)
REE 15( 11.5%) 12( 9.5%) 5( 46%) 13( 12.0%) 45( 9.5%)
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Table11 Genotypes of 474 MDR Mycobacterium tuberculosis isolates, 2012-2015

:Eﬁ! clustered unigue NA AT

o 301 ( 100.0% ) 166 ( 100.0% ) 7 ( 100.0% ) 474 ( 100.0% )
Ei

=pin =} 82 ( 27.2%) 45 ( 27.1%) 2( 286%) 129( 27.2%)
& 35 ( 11.6%) 20 ( 12.0%) 1( 143%) 56( 11.8%)
FE 53 ( 17.6%) 35 ( 21.1%) 1( 143%) 89( 18.8%)
EE 47 ( 15.6% ) 25 ( 151%) 2( 286%) 74( 15.6%)
SRE 49 ( 16.3% ) 31( 187%) 1( 143%) 81( 17.1%)
EE 35 ( 11.6% ) 10( 6.0%) 45 ( 9.5%)
Spoligotype

Beijing 165 (  54.8% ) 85 ( 51.2%) 250 ( 52.7% )
Manu_ancestor 14 ( 4.7% ) 6 ( 3.6% ) 20 ( 4.2% )
Haarlem 58 ( 19.3% ) 18 ( 10.8% ) 76 ( 16.0% )
EAI 22( 73%) 9( 5.4%) 31(  6.5%)
T 6( 2.0%) 17 ( 10.2% ) 23 (  4.9%)
LAM 4(  2.4%) 4( 08%)
Bovis 1( 0.6%) 1 0.2% )
Unknown 8( 2.7%) 4 2.4% ) 12 ( 2.5% )
undefined 28 (  9.3%) 21 ( 12.7%) 49 ( 10.3%)
negative 1 0.6% ) 1 0.2% )
NA 7 ( 100.0% ) 7( 1.5%)
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Table12 Analysis of 249 MDR Mycobacterium tuberculosis isolates in 70 clusters

Cluster no ST No Lineage 2012 2013 2014 2015 foa

C00041 1 Beijing 8 6 3 3 20
C00113 1 Beijing 4 5 3 1 13
Cooo27 1 Beijing 2 3 4 1 10
CO0009 316 H3 3 1 3 3 10
C00040 1 Beijing 3 3 3 9
Coo017 1 Beijing 3 2 1 2 8
Cooo42 19 EAIZ-Manila 2 3 1 ]
C00057 1 Beijing 1 2 1 1 5
C00130 941 Beijing 1 1 1 2 5
Coooo7 undefined undefined 2 1 2 5
C00014 1 Beijing 1 2 1 4
C00015 1 Beijing 2 1 1 4
C00025 1 Beijing 1 2 1 4
C0o0033 1 Beijing 1 3 4
C00056 1 Beijing 1 3 4
C00105 50 H3 1 3 4
C00037 523 Manu_ancestor 2 1 1 4
Cooo01 undefined undefined 1 2 1 4
C00035 undefined undefined 1 2 1 4
Coooos 1 Beijing 1 1 1 3
C00013 250 Beijing 2 1 3
C00021 1 Beijing 2 1 3
cooo28 1 Beijing 1 2 3
C00063 1 Beijing 3 3
coo101 1 Beijing 1 2 3
C00110 19 EAIZ-Manila 2 1 3
Ccoo111 19 EAIZ-Manila 2 1 3
Ccoo112 19 EAI2Z-Manila 1 1 1 3
Coooo2 2090 H3 1 1 1 3
C00005 50 H3 1 2 3
C00011 50 H3 2 1 3
Co0075 50 H3 2 1 3
C00106 511 H3 1 2 3
C00039 523 Manu_ancestor 2 1 3
Ccoo126 523 Manu_ancestor 3 3
Co0o019 undefined undefined 2 1 3
C00034 undefined undefined 1 1 1 3
Ccoo072 955 Unknown 2 1 3
coo121 1487 Unknown 1 2 3
Co0083 943 Ambiguous:T2 TS 1 1 2
C00023 1 Beijing 1 1 2
Co0026 1 Beijing 1 1 2
C00032 1 Beijing 2 2
C00059 1 Beijing 1 1 2
Coo0102 1 Beijing 2 2
C00103 1 Beijing 1 2
Ccoo0108 1 Beijing 2 2
C00109 1 Beijing 2 2
Ccoo0120 1 Beijing 2 2
coo122 1 Beijing 1 1 2
coo127 1 Beijing 1 1 2
C00131 1 Beijing 1 1 2
C00150 1 Beijing 1 1 2
C00153 265 Beijing 1 1 2
coo124 19 EAIZ-Manila 1 1 2
coo125 19 EAIZ-Manila 1 1 2
C00045 742 H 1 1 2
Co0116 946 H 1 1 2
C00003 2090 H3 1 1 2
Co0044 50 H3 1 1 2
coo049 50 H3 1 1 2
coo107 2090 H3 2 2
Cco0114 2090 H3 1 1 2
C00115 2094 H3 1 1 2
c00123 523 Manu_ancestor 1 1 2
C00006 undefined undefined 1 1 2
C00012 undefined undefined 2 2
Co0038 undefined undefined 2 2
C00085 undefined undefined 1 1 2
C00104 2587 Unknown 2 2
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Table13 Cluster analysis of MDR isolates combined with genotypic and phenotypic drug resistance

results, 2012 to 2015
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Table14 Characteristics of 4,190 uploaded isolates

(%90 )9 (%eT )9 aA;edau
(%8v )T (%Ev )1 (%ET )T (%8¢ )1 (%0 )¢ (%91 )¢z AV
(wevr)e (%8s )T (%e0T )8 (%S6T )8 (%S0T )s0T (%2t )ss (%8 )8y paulyapun
('] (] o (] 0. 0
(%s6 )T (%ET )T (%ve )T (%s€e )se (%9c )or (%¥e )6t umowjun
(%etr )T (%ET )T (%ve )T (%ee )ee (%9e )or (%re )Lt NNYIA
%EPL ) € %T'S {7 %8'6 ¥ %E'S ) €S %68 )or (%vez )Er L
( ) ( ) ( ) ( ) ( ) ( )
(%s6 )T (%vit )+ (%STT )6 (wvz )1 (%ezz )8 (%€9 )€9 (%9 )8z (%E9 )se E|
('] (] 0 (] o o (] 0
(%gv )T (%L1 )S (%291 ) €T (%9%T )9 (%be6er )/ (%84T )8.T (%09T)2. (%T6T)90T wajleey
(%eer )6 (%Ser )or (%000T)¢ (%000T )2 (%ETS )or (%000T )T (%eor )6T (%9sS )0z (%87TS)61S (%L'St)sor (%695 ) vie guifiag
adAjo8iods
(%498 ) 8T (%048 )oz (%00S )T (%00S )T (%588 )69 (%0001 )T (%zo06 )ic (%198 )Te (%816)616 (%Ce6) iy (%ST6 ) SOS g
D.q.ﬁ G..ﬁ _u. c. H .u. C. .q C.H _u. G.h c. h.v =
(%evT )€ (%0€r )€ (%005 )T (%005 ) (%STT )6 (%86 ) (%€l )G (%ce )78 (%8s )seE (%58 ) =
Zh G
(%8t )1 (%T's v (%ee )e (%wez )1 (%ee )ee (%9 )oe (%S0 )¢ FYES
(%0z )oz (%9e )or (%L0 )v¥ FYHY
(%z's6) 0z (%0007 )€z (%000T)C (%000T )¢ (%6¥6 )vL (%0007 )T (%L26 )8 (%Zi6 )SE (%LVv6)8%6 (%868)€0F (%L'86) SHS ihva
i & &
(%9iv ) 0T (%8LF )TT (%008 )T (%005 )T (%L6E )TE (%000T )T (%STh )T (%098 )ET (%ELE) €LE (%b'St ) vOT ( %90€ ) 69T §9=<
(%evr)e (%biT )¥ (%005 )T (%005 )T (%L9T )ET (%9%T )9 (%ke6r ). (%E0z)€E0Z (%E8T )28 (%6Te) 12T ¥9-55
%S6 )T %0EL ) € %6 LT ) ¥ LANARE VA %6l ) L %281 ) 28T (%b'sT )69 (%502 )€ElL ¥5-St
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
(%s6 )z (%Evy )T (%22 )9 (wer )e (%e8 e (%zer)eel (%600 )6v (%TET) €L Pb-S€
0 0 (] o o (] 0 -
(%0€r )€ (%06 )¢ (weer )s (%9s )z (%88 )88 (%r/ )ze (%T0OT)9s ¥E-ST
(%06T )t (%E¥Y )T (%06 )¢ (%er )e (%t )v (%ee )ee (%6 ) €T (%9€ ) oz rz=>
=R
(%evr)e (%19 )9 (%vve )6l (weer )zt (%ber ). (%E4Z)€L2 (%062 ) 0ST ( %6'ST ) €T 5
(%98 )80 (%6€L )LT (%000T) ¢ (%0007 )7 (%9SL )65 (%0007 )T (%L0L )6r (%908 )62 (%Les)8te (%0TL)6TE (%TvL ) 60F &%
[E2]
(%00s)9 (%005 )9 (%o )z (%o000r)z (%6T )OF (%e€s )or (%Lov Y vl (%0L €L (%8er)ze (%z9os) 1 9107
(%009)6 (%00F )9 (%S's )1 (%195 )€z (%6er )8T (%L'ST)S8TT (%S'Tr)6vr (%S85 ) 69 ST02
(%005) € (%005 )€ (%0T )t (%evT )T (%982 )z (%0'4S )v (%6'ST)LTT (%0'se) Ty (%069) 9L ¥10¢
(%eee )T (%L99 )T (%041 ) 92T (%6've ) vy (%199 ) 28 €102
(woov)z (%009 )€ (%6'sty ) zsT (%zoe)ss (%8¢€9) 46 Z102
( %000T )€ (%19 )8eT (%98r) /9 (%¥IS) 1L 1102
(%b9s)6pT (%0SsS)e8 (%0St) L9 010¢
(%698 ) €TT (%9%9 ) €L (%¥SE) OF 6002
(%69 ) ST (%00¥)9 (%009 )6 NE 78002
E:2t
(%2t ) 12 (%ezs Vg (%00 )2z (%0001 )z (%6T )8 (%eT )T (%925 )iv (%e9r )9t (%6'€z ) T00T ( %6'v¥ ) 6 ( %I°SS ) 2SS
anbiun paJaasn|o _— anbjun 80 U dAY usajed xjw anbiun paJaisn|d a5 yaW anbiun paiaisn|a
= EEU=—FH =3 122 U gy £E 9N

82



(weo )zt (%€E0 )9 (%0 ) (%e0 )z annesau
(%01 )evr (%60 )9t (%1 et (%v0o )e  (%ET )LT (%2zT )8 (%ST )6 (%St )T il
(%66 )etr (%86 ) ELT (%ver )6eT (%Lv )ve (%S6 )Tt (%rer)e8 (%99 )Jor (%H'TIT )S pauijapun
(%0e )izt (%r'e )vs (%8¢ )ovr (%eT )t (%LT )SE (%01 )L (%9¢% )8z (%S¥ )¢ umouyun
(%0z )es (%6T )ve (%ez )vz (%vrT )or (%IUT oL (%zT )8 (%01 )9 (%€ )T NNYIN
(%e8 )ave (%E8 )ovt (%€0T )01 (%v'S )6E (%80T )6ET (%v6 )¥9 (%vzr)ss. (%89 )E L
(%T2T ) ¥0S (%T'ST ) 992 (%000T )T (%66 )E0T (%Eee) 79t (%P'TT ) 09T (%rer )78 (%62r )8, (%9ET )9 1¥3
(%L8T )€8L (%E0Z ) 6SE (%€9T )0LT (%192 ) 68T (%9°LT ) LTT (%9%T ) 66 (%T'TZ ) 82T (%9ET )9 wajieey
(%tvy ) 9s8T ( %0'0F ) LOL (%8Ty )sev (%SL€)esz (%I'vr ) 695 (%005 )T (%8iv)sze (%00v ) eve (%cey ) 6T Suiliag
adAjo3iods
(%706 )99/g ( %b'88 ) Z9ST (%88 )7ze (%€88 ) 0v9 (%ET6) LLIT (%0'00T )T (%ST6)cz9 (%116 ) €3S (%b98 ) 8E 2
(%66 )viv (%9711 ) ¥0Z (%0001 )T (%ETT )8IT (%LT1T)S8 (%L8 )Tl (%58 )85 (%68 )vs (%9ET )9 =
Z e
(%ze )zer (%6'T )18 (%er )sr (%80 )9 (%EE )EV (%es )oe (%zT )L (%eET )7 FY &8
(%L0 )1e (%Co )# (%ro v (%S0 )<L (%01 )L FYHY
(%196 ) £T0% (%696 ) TTLT (%0°00T ) T (%ES6 ) T66 (%266 )6TL (%196 ) 6EZT (%0°00T )T (%L'€6)L€9 (%886 ) 009 (%LL6 )EF e
g & &
(%TZt ) 896T (%6 ) 898 (%0007 )T (%SSS )45 (%007 ) 067 (%EZS) L9 (%000T )T (%T49)9st (%9sE )9t (%Liv ) 1T G9=<
(%zsT )9g9 (%ELT ) SO (%S9T )7Ll (%e8T ) eer (%E8 ) L0OT (%L Ve (%96 )85 (%6'ST )L #9-95
(%62T ) 8es ( %vvl ) Sse (%9TT )12l (%S8r)veEr (%r9 )es8 (%0v )iz (%T6 )sS (%vTIT )S rS-Gt
(%e6 )i8e (%56 ) L9T (%6t )28 (%LTr)s8 (%69 )68 (%tt )O0E (%L6 )65 (%89 )E th-G€
(%ce )1oe (%L9 )LOU (%ts )es (%ve )vs (%L )96 (%9 Jer (%68 )tvS (%89 )E rE€-GT
(%t8 )ose (%9€ )9 (%ve )se (%0v )e6r (%L8T) THT (%TTT )9t (%Ztz)s9t (%P'IT ) S vz=>
L= L)
(%924z ) SSTT (%992 ) 04y (%0°00T ) T (%¥sT ) S8t (%v'St ) v8T ( %8'6C ) ¥8E (%6'2¢ ) 06T (%0CE ) v6T (%S0T )6 3
(%tze ) G2oe ( %P'eL ) 962T (%92s )sSL (%9'%L ) TvS (%eC0L)S06 (%000T )Z (%T'2L) 06k (%089 ) €Ty (%S'6L )SE &%
[EE2
( %000T ) 8v0T ( %0°SL ) 98/ (%z6S )s9r (%80v ) Tee (%8 ET ) SHT (%Sst )99 (%Sps )6l (%TT )Tt 910¢
(%0°00T ) z5. ( %69t ) €5¢ (%909 )vrz (%tvec )eel (%662 )Sec (%v0 )T (%U1S)STT (%¥8y ) 60T (%0C )ST S10¢
(%0001 ) veL (%S6E) 062 (%0 )T (%CLs ) 99T (%bzv ) €el ( %8¢r ) vie (%0715 ) 09T (%06t )PST (%80 )9 #102
(%0001 ) evs ( %bev ) STE (%84S ) 78T (%ger ) €er (%L Ov ) 66T (%545 )2t (%Sev )zt (%P0 )€ €107
(%0001 ) 1€ (%E9 ) TT (%T4S )zt (%6Tr )6 (%T9r ) ST (%695 )48 (%TEr)99 (%ST )S 7102
(%0001 ) 5Tz (%S0 )T (%000T ) T (%0°¥E ) €L (%125 )8 (%6t )sSE (%PT )€ 1102
( %000T ) 6T (%9°'€e ) ot (%609 )8 (%I'6E)8T 0102
( %0°00T ) O€T (%T€ET ) LT (%885 ) 0T (%I )L 6002
(%0001 ) z€ (%1es) et (%6's )T (%sez)v (%90l )2t I 77800¢
ExA1 0
( %0'00T ) 081 ( %2'2r ) 9941 (%10 )T (%685 )OvOT (%I'Tv ) SeL (%8'0E)682T (%20 )T (%8e5)089 (%T'Lv) 09 (%T'T )ob 198
v . uJaned xiw anbjun palaisn|a o uianed xjw anbjun paJaisn|a u .
2 S WE = 22 dEdi o EE W
[ orEa s

83



{ %0'00T ) T { %000T ) € (%ve) €z (% Ty ) 0T ( %8'8T ) €T o ERS
(%0001 )T (%€ss) 0L (%e8s)vT  (%TT18) 95 W)
(%er )1t (%97 )2 (w6 ) (%€6 )ee (wes )ve (%STr) 69 e
(%90 )T (%0T )T ] e
(%005)T (%299 )T (%LTv ) S (%145 v (%007 )1 (%69Z)9r (%l'zz)sSt (%T0E)I€ i Bl
(%005) 1T (%eee )1 (%e8S )L (%ezy )€ (%008 )v (%SZL)vel (%6LL) €S (%6'89) TL [STE:]=]
(%se )z (%oer )€ (%tst )zt (%1t )2 (%6er )s  (%ULt) 1Lt ( %T'sT) 89 (%81 ) €01 S
(%299 ) (%92 )t (%0582 )T (%esz )€ (%€08)8L (%L05)LE (%008)1IF pEE
(%000T )T (%e9z ) v (%005 )z (%eet )z (%eer)oz (%vor)ert (%86 )8 Py EE e
(%t9 )1 (%16 )T (%6 )ST (%89 )s (%zel)or a2
(%eee) 1 (%00r )9 (%osz )T (%Ssy )s (%rig)er (%09Z)6T (%087) €T B EE
(%ev1)e (%Er )T (%z6r )ST (%86 )t (%90¢ )IT (%SST)SST (%E9T)€L (%6vT ) 28 e
(%9ss)s (%0s. )6 (%Tey )8 (%vvr ) v (%00r )t (%8T12)vr (%0ez)ez (%902) 12 Pepeedc]
(%11T) 1T (%E8 )71 (%e9z )s (%eee )e (%002 )z (%L6z)09 (%06z)62 (%b0E)TE By}
(%eee) e (%91 )T (%91€ )9 (%zzz )z (%oor )v (%S8F)86 (%087)8r (%06F)0S SEfi=]
(wezr )6 (%zes )zt (%tvz )6t (%ozz )6 (%8Lz )or (%ezoz)zoz { %eez)oor { %S'8T) ol T ch
(%99 )T (%v8 )6 (%8¢ )¢ (%0€T ) L By
(%stz)ez (%P9z ) vl (%L9T)6 Y [ Lk
(wzit)et (%04T1)6  (%9s )€ TR Rr
(%eee )1 ( %0001 ) £ (%0001 )€ (%0001 )¥ (%685)€9 (%8es)sr (%8v9 ) Se HE Y
(%0€r )€ (%06 )¢ (%es )e (%11t )v (%L0T) 20T (%8TT)ES (%86 )wS =IF
i T{Et
YT
(%¥1L) 8 (%005 )T (%005 )T (%595 )ET (%005 )8 (%eeg ) s (%Les)vvl (%bes)oL (%1Ts) v U OF
(%98z)7 (%000T )€ (%00S )T (%005 )T (%T9Z )9 (%526 )9 (%L9z) €L (%8 )Le (%¥sT) 9€ [iTf =]
(%ig )t (%€9 )T (%91 )T (%88 )ve (%6 )2l (%S8 )arl BEE
(%8 )z  (%000T )T (%€9 )T (%LTT)2e (%26 )2l (%TvT) 02 HEF
(weee) s (%0€r )€ (%0o00r)e (%000T)z (%S62 )€ (%0001 )T (%06E )Or (%L91 )9 (%ELz)eLe ( %eee ) €T ( %L'ST ) vl [fe=]
[[43E
(%10 )T (%z0o )T XIw
(%T0 )T (%z0o )T sinog
(%eT )T (wrz )T X
S
SYD
(weew) 1z (%ees ez (%00 )z (%oo0ot)z (%61 )8 (%e1r )1 (%9es )iv (%eoy )9t (%6'€z ) 100T ( %6'vv ) 600 ( %1'SS )5S T

anbiun paJaisn|d 122 Yy=p anbiun 125 Ufgdiny uiaped xiw anbiun paiajsn|d 122 yaw anbiun paJaisn|d

W E M —1 T e eEdNY - 4an

84



(%62 ) 29T ( %EWS ) 20T {(%9t9 ) tv9 (%Lzh ) 86 (%L'9T ) GE (%807 )2z (%9CT)€ET P ELC]
(%129 )1ee (%L'Sk ) 98 (%t'se )se  (%EL5) TS (%EE] ) PLT (wees)v8 (%vi8 )06 (%0001 )T By EE)
(%811 )eevr (%9°0T ) 88T (%56 )66 (%eer)e68 (%29tT) 60T (%9°sT) 90T (%0LT)€0T (%ETZ )T S
(%90 )v (%0 )1 (%90 )1 (%1 )¢ (%zZ )t Sl 2
(%0ve )67z (%b'2e ) SOT (%eve )85 (%E0g )iy (%SER ) 0L (weevr)oe (%vvb )or (%009 )€ Sl 3
(%t's9 ) ovt ( %EL9 ) 8TC (%99 )TTT (%069 ) LOT ( %E'SS ) 68 (%eis) v (%ees)sr (%00F )@ pyre
(%191 ) €9 ( %E8T ) tze (%eor )e69r (%12 ) SST (%S2T) 19T (%tot )t (%8vr)o6 (%PIT )S T
(%ser )81z (%96 )t9 (%0007 )T (%81S )ev (%vvr)or (%b'SE)OL (uwese)er (%0SeE )87 (%005 )2 pEg
(%bzz )eiT (%84T ) €T (%L6T )er (wezz)or (%Ece) P9 (%0007 )T (%E6E) 9 (%ETT)LT (%0ST )T By EE e
(%bvT ) 2L (%6°0T ) PT (%09 )s§ (wooz)e (%ZTT)Tw (%t'ST) 8T ( %00E ) T pEEEs
(%861 )66 (%L'TC)8e (%S9t Jez (%eer)9 (%I'TT)2e (%v6 )IT (%8ET)TT (%0Se )T W EE
(%0zt )10s (%eEL )62T (%000T )T (%08 )e8 (%z9 )sv (%vST)8T (%005 )T (%¢LT)LTIT (%CET )08 (%T6 ¥ ||
(%6t )ozz (%T'6Z ) 60T (%gsz )19 (%s8veE )8y (%L9T)SP (%evT ) vz (%0Tz )Tz (%99 ) ¥l By BEEs
(%eee )s6z (%T'vZ )06 (%e€z )9S (%9ve ) vE  ( %E'TS ) 8ET (%S15) 48 (%0TS)TS (%S6 )€ )
(%8'Tr )oLe (%89F ) SLT (%tos )6TT (%90F)9s (%0zE) 98 (%weve)ss (%08z )8z (%8€T )§ HehE
(%ztz )sss (%eTZ) vLE (%Lzz )osz (%061 ) 8T (%6°0Z ) 692 (%6'vZ ) 69T ( %S9T ) 00T (%L'L¥ ) 1T T ch
(%8'ST )z8 (%S'6T )9r (%t'6T )9z (%96T )0z (%0ST)Se (%SvT )2l (%SST)ET (%99 )2 s
(%8vT ) LL ([ %9°€T ) 2€ (%t'e€T ) 8T (%L€T ) vT  (%CET ) 22 (%EET ) IT  (%TET ) 1T L
(%52 )ee (%reE )8 (wzz )¢ (%6 )s  (%IT)6T (%96 )8 (%I'ET)TT SRR NI
(%619 )zze (%9°€9 ) OST (%et9 )8 (%8719 ) €9 (%509 ) T0T (%L79)2s (%€8s )6y (%EEE )T U=
(%ver )ozs (%vetT ) 9ge (%62t ) ver (%T'vT ) 20T ( %0'ET ) £9T (%zer)es (%8er)v8s (%89 )€ =IF
(%10 )T (%z0 )1 (%eo )T B Tl
(%01 )TT (%CT )9 (%90 )¢ (%07 ) v (%8T )s (%L0 )1 (%Le v HEdZE
(%€€9 ) 10L (%LOL) PIE (%0€L )egr (%899 ) T€T (%IT°T9) #LT (%0007 ) T (%L9S) 9L (%Lv9)i6 (%00S )S P OF
(%e0z )szz (%E'ST ) 6L (%0sT )er (%8sT)Te (%bTZ) 19 (%19z)se (%eLT )9z (%005 )S§ =
(%2 )6L (%L'e )6l (%re Jor (%ot )6 (%6TT)PE (%6'TT ) 9T ( %0°CT ) 8T BEE
(%z8 )16 (%68 )9 (%8e sz (%Lor)Te (%6E )IT (%sv )9 (%ge )s PEF
(%s9z )8otT (%e6Z ) SIS (%0 )61 (%0£z) 96T (%Tzz)s8Z (%005 )T (%L6T)veEl {%LvZz)osT (%Lzz )oOT BHIIES

(43R
(%10 )5S (%10 )z (wzo )t (%z0 )t (%005 )T (%10 )T Xiw
(%00 )T sinog
(%00 )t (%00 ) (%10 )T (%10 )T X
(%00 )¢t (%10 )z (%co )t S
(%10 )¥ (%T0 )T (%10 )T (%z0 )€ (%v0 )€ SYD
(%0001 ) 081¥ ( %Z2Zk )994T (%10 )T (%685 )ovor ( %T'iv)SeL (%80E)682T (%e0 )z (%825)089 (%I'Liv)L09 (%T'T )b 128

ey g utaned xiw @_‘%M: paJtajsn|o g usaied xiw @MMHW: paJaisnp 2o s
Ef o EH &

85



Figurel Distributions of 24 major clusters
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Figure 2 Geographical distributions of 24 major clusters by spoligotypes
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Figure3 Age group distribution of 24 Top clusters
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Figure4 Characteristics of 32 clusters in Taipei area
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Figure5 Characteristics of 15 clusters in Northern area
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Figure6 Characteristics of 21 clusters in Central area
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Figure7 Characteristics of 22 clusters in Kao-Ping area
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Figure8 Characteristics of 13 clusters in Eastern area
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Figure 9 Distribution of clusters in aboriginal regions
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