3% %% 1 DOH102-DC-2302

el B0 #1F 102 & BT A RS

Spp R R Rk A~ E ok
X 2 l’if* ﬁ%‘ﬁ-éi%‘*‘lﬁ
102 # #p R 3F £

Moy O3F £

R AREHFERAL BPpLE
b R R

EENE S A A

HFPRHF 102 & 10 1 p3 102 & 12 ¢ 31 p

KAFTFAFATEEY 3 N AAFL L oW S 2 RT Ak
P

1




FD 2 ettt ettt ettt ettt ettt et n e e 7
FHHLET 3 02 e, 13
B ettt ettt n ettt en s 20
PEEEFAT AR Z EHZE R s 51
B 2 B 53



Fy #R

4 ;‘-’g%n% T EREFE e o Ae s e 2050 £ 9
“fﬁflﬁamf' TToRPRR FrRFERERE R AR Ee ok 0T
LE VR RIREDER B R H1F 5404 B2 2008 £ 2 2012
#0202 FfEE oY 13 A s2d 2 1986 £ 2 08 M A 2 BPom i F
BREPVRLEGW®RZ2 ISR 4

AR A 1986 £ 2 i o R H A R ES = RIS
(T o 430 A 2008/4/1 A2 7] 2013/3/31 B 4o X BERBFIR Lok D
BxH>BFFPALEEDTARE 2 2F Benh 45 o ¥ 2008/4/1 A= %
0111231 e B R F > FREBMFEHRT 3 1 - A K 5
PR FRIBERDENF AR SPRFRFEELOB R AL H
o M REXBEREPRE RO BEARLSRELBR O FRF LT
F AT e o B ¥t 2008/4/1 A= 3 2013/9/30 % Jn R B R B R
A LY RERDBE R FEBE RS RAp B RE R FR O
FEIRE_F A 2 isoniazid s 4 o

B AT ETRBFMEF 302 £ F ik SRR Lis
AR B AR AT R BREFN SRS o @ A K AP B R
%= ¢ (30%) - Gl 528 R eFF M fadF A 2008-2010 £ 3 e
Lh>AHh GBS okad s 282 N> 20 ki 6 30 v
2% > 60 fu 1l &) 3% © 1% 2008-2011 & + % if B B S0 F 4 F #
i b *& = predictive score > ¥ 4 5 BA%eIERI T E o - iR RET
PR B0 BRI ERRE - A Kot Az Pl BEEE
B P RIBREPRE AR BABRI IR F RO BRESP
B Fie R # s 00%iiE S (Foph e+ 108 90 4 vs. & 10 §

900 + » RR=0.1, C.I =0.04~0.21,P value<0.001) - & % i X BR &

3



EAFLIRSSPoRBRLT A AL REFRDL T 877 5 Jc
¥R 22T HFAK AT HERP R 9% (33.3%) bl 22
HE o AT HERAE 10 # (45%) 0 & bz S FREPE %
iof e 1AW - K5 50% (2/4) 0 FI9E BB ES B iR gk fE
KGR BELS o P ROTRD L FRFRLLT H 5 #k R

Pl By REE S -

Mt - Bim o~ 0L % 70 & ~isoniazid ~ 7 L F i~ N ¥



Besides the implementation of halving TB in 10 years in Taiwan,
with the goal of elimination TB by 2050 according to World Health
Organization, screening and treatment of latent TB infection (LTBI) in
high risk population is one of the important strategies to achieve the
goal. For this purpose, a nationwide program of screening and
treatment of LTBI among contacts aged younger than 13 years was
launched in 2008 and among contacts born in 1986 and after since
2012.

This program was aimed to do cohort analysis for contacts born in
1986 and after. The project was divided into three parts. Adverse events
were collected for all contacts that started their LTBI treatment during
2008/4/1 and 2013/3/31 for evaluation of adverse reactions. TB contacts
that had positive tuberculin skin test (TST) with confirmed TB index cases
reported during 2008/4/1 — 2011/12/31 were enrolled. The incidence of
TB was compared between those who received LTBI treatment and
those who did not. For contacts that started their LTBI treatment during
2008/4/1 -2013/9/30 and found to subsequently become TB cases
during our study period, mycobacteria strains were collected along with
the strain of their corresponding index cases to clarify the emerging of

isoniazid drug resistance.

A total of 302 patients with adverse reactions led to permanently
discontinuation of isoniazid preventive therapy; Hepatitis and severe
hepatotoxicity are the leading cause of adverse events, which comprised
45% of adverse events, followed by pruritus and skin rash (30%). The

incidence of hepatitis and severe hepatotoxicity is estimated to be 1%o



among children and adolescents, consistent with previous studies, the
preliminary estimated incidence for is 6%o, 2% and 3% for age-groups of
20-29,30-39 and 60 years and older, respectively. By using the
information of the contact cohort of 2008-2011, the predictive score of
TB risk among child contacts was validated and 84% of area under curve
was estimated. Therefore, the developed scoring system is proper to
implementation for risk management of child contacts. For contacts who
had positive TST or who were converters, the protection was 90% for
those who received complete LTBI treatment compared to those never
received LTBI treatment (90/100,000 vs. 900/100,000, RR=0.1, C.I
=0.04~0.21,P value<0.001). To clarify the emerging of isoniazid drug
resistance among contacts who developed TB disease after exposure of
isoniazid preventive therapy (IPT), 27 pair and 22 pair strains of M.
tuberculosis were collected separately from control and case groups
among contact and index patient pairs, respectively. The concordant
genotype between contact and index pairs was 33.3% (9) and 45% (10) in
control and case groups, respectively. For those who completed IPT, the
concordance of genotype was 50% (2/4). Since the sample size is too few
for the case group, we will keep on enrolling the contact and index pairs

with diagnosis of TB among contacts.

keywords : Tuberculosis, children and adolescents, isoniazid, adverse

reaction, drug resistance, discontinuation of therapy
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% 1-1 BREFR 4 (Latent TB Infection, LTBI) inf A v £ R E 5| 4

o LTBI ;s & B
2008 2009 2010 2011 2012 2013
Bk % Bk % Bk % Bk % Bk % Bk % Bk %
ES 4 20062 1408 2666 3924 4942 5916 1206
e
= 9892 49.31 708 50.28 1285 48.2 1841 46.92 2471 50.0 3010 50.88 577 47.84
g 10170 50.69 700 49.72 1381 51.8 2083 53.08 2471 50.0 2906 49.12 629 52.16
##
F Rk 5 0.27 10 071 33 124 6 015 6 0.12
<=9 9165 45.68 1023 72.66 1784 66.92 2134 54.38 1955 39.56 1868 31.58 401 33.25
10-19 6139 30.6 319 22.66 617 23.14 987 25.15 1517 30.7 2218 37.49 481 39.88
20-29 1481 7.38 19 135 34 128 105 268 346 7.00 779 13.17 198 16.42
30-39 879 4.38 18 128 43 161 154 392 336 6.80 284 480 44 3.65
40-49 930 4.64 10 071 62 233 202 515 316 6.39 308 521 32 2.65
50-59 716 3.57 7 05 43 161 163 415 238 4.82 239 4.04 26 216
60-69 330 164 2 014 25 094 64 163 94 19 129 218 16 1.33
70-79 191 0.95 15 056 49 125 63 127 58 098 6 0.50
80-89 157 0.78 8 03 57 145 62 125 28 047 2 017
>=90 19 0.09 2 008 3 008 9 018 5 0.08
EiR
#iH= 55 027 10 071 33 124 6 015 6 0.12
<13 12798 63.79 1323 93.96 2351 88.18 2988 76.15 2756 55.77 2769 46.81 611 50.66
13-Born
After
1986/1/1 3615 18.02 24 1.7 62 233 159 4.05 906 18.33 2004 33.87 460 38.14
Born Before
1985/12/31 3594 17.91 51 3.62 220 825 771 19.65 1274 25.78 1143 19.32 135 11.19
LTBI i % ¥
BH R
oe 2931 14.61 183 13 340 12.75 426 10.86 990 20.03 864 14.6 128 10.61
e 671 3.34 45 32 95 356 81 2.06 149 3.01 226 3.8 75 6.22
o kR: 272 136 28 199 63 236 62 158 59 119 52 088 8 0.6
bR 1366 6.81 82 582 154 578 336 856 307 6.21 393 6.64 94 7.79
TWE 411 2.05 63 447 64 24 66 168 114 231 85 144 19 158
feiER: 341 170 27 192 82 308 77 196 42 08 95 161 18 1.49
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£ PR 26 0.13
2 #1297 6.46
B {1020 5.08
wagh 375 1.87
FeFEL 1538 7.67
B 1597 7.96
AL 394  1.96
L R 1 0.01
Z kRt 681  3.39
Fra @ 2297 11.45
3B 269 1.34
Fe Ry 523 2.61
E&D 241 1.20
&5 633 3.16
3,1 B 3163 15.77
i B 15  0.07
&% R
s ® & A 1571 7.83
%
ik ? = 37 0.18
il 27 0.13
P 8o 6306 31.43
%2k 12121 60.42
ERBRY
Vick
& 2010 10.02
4] 18052 89.98

518 36.79 947 35.52 1352 34.45 1802
1714 64.29 2552 65.04 3114

70  4.97
84  5.97
31 2.2
126  8.95
116 8.24
68 4.83
17 1.21
225 15.98
22 1.56
58 4.12
13 0.92
30 213
110 7.81
10 0.71
1 0.07
2 0.14
887 63
222 15.77

1186 84.23 2406 90.25 3573 91.06 4426

194
191
55
219
169
45

157
276
42
77
29
64
341

3
1

260

0.34
7.28
7.16
2.06
8.21
6.34
1.69

5.89
10.35
1.58
2.89
1.09
2.4
12.79

0.04

0.11
0.04

9.75

333
188
63
300
229
33

158
473
56
97
66
103
771

13
6

351

0.05
8.49
4.79
1.61
7.65
5.84
0.84

4.03
12.05
143
2.47
1.68
2.62
19.65
0.1

0.03

0.33
0.15

8.94

284
218
60
346
317
71

148
426
73
124
84
235
887

14
9

516

0.16
5.75
441
1.21
7.00
6.41
144

2.99

8.62

1.48

2.51

1.70

4.76
17.95

0.06

0.28
0.18
36.46
63.01

10.44
89.56

4 0.07
373 6.30
280 4.73
147 2.48
489  8.27
589 9.96
159  2.69

1 0.02
160 2.70
731 12.36

65 1.10
147 2.48

39 0.66
180 3.04
836 14.13

1 0.02
580 9.80

6 0.10

7 0.12
1474 24.92

3849 65.06
536 9.06

43
59
19
58
177
18

41
166
11
20
10
21
218

986

213
5

125

0.25
3.57
4.89
1.58
4.81
14.68
1.49

3.40
13.76
0.91
1.66
0.83
1.74
18.08

81.76

0.17
17.66
0.41

10.36

5380 90.94 1081 89.64
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% 12 Bk g % (Latent TB Infection, LTBI) 5k ¥ %7 R Fl& RAE F A4 # (& 'ﬁ% HExRTFERSI0%)

k% 2008 2009 2010 2011 2012 2013
i 8 % & % i3 % ;34 % ;34 % & % ;34 %
ES 4 6370 521 951 1371 1825 1487 215
xR 7
P - 37 0.58 1 0.19 3 0.32 13 0.95 14 0.77 6 0.4
L] 27 0.42 2 0.38 1 0.11 6 0.44 9 0.49 7 0.47 2 0.93
L PP A% 8 0.13 3 0.58 1 0.11 1 0.07 3 0.16
£3% 749 11.76 49 9.4 75 7.89 118 861 250 13.7 221 148 36 16.74
ipteB %k INHZE & Lo 921 1446 37 7.1 119 1251 218 159 324 1775 190 1278 33 15.35
it R L e L SR 729 1144 48 9.21 88 9.25 152 11.09 255 13.97 155 1042 31  14.42
(Fi2) B iF 460  7.22 19 3.65 37 3.89 67 4.89 139  7.62 170  11.43 28 13.02
FEL PR ° 45 0.71 5 0.96 5 0.53 13 0.95 13 0.71 9 0.61
TST e @ daisg »3 1 7 TSTAH 2905 45.6 274 5259 557 5857 707 51.57 729 3995 576 3874 62  28.84
L LN RREY
H 487  7.65 83 1593 65 6.83 76 5.54 89 488 153  10.29 21 9.77
kR wASEER 2 0.03 . . . . . 2 0.93
a. 45 LEELEYIR 3T pRAER T éﬁé@f;#@v@.@;ﬁ:@ (5 ¢ Pl 27 RERS inf » 7 2+ TBlink 32 A AFFIoR ) 1 2853 BPpFIa %

b.

AipdEE (2 {2 AHEE ).

TST(Tuberculin skin test) % 7= A & &% 7% i#l%
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% 13 FREPRE 2 (Latent TB Infection, LTBI) ok » 2 RFIE R F L F

(%% TSTO A B4~ 44 INHAHE ~ B2 873 G0~ A9 5 B 1op  H 1R B % & A %)

i 2008 2009 2010 2011 2012 2013
Bk % B % (i3 3 % Bk % ¥ % ¥ % i3 %
> 15460 1044 1897 2834 3621 4986 1078
LTBI & % R 7]
Y - 1571  10.16 . : 1 0.05 1 0.04 3 0.08 580 11.63 986  91.47
) - B 37 0.24 1 0.10 3 0.16 13 0.46 14 0.39 6 0.12
] 27 0.17 2 0.19 1 0.05 6 0.21 9 0.25 7 0.14 2 0.19
ERPEY 12121 78.40 887 8496 1714 90.35 2552 90.05 3114 86 3849 772 5 0.46
Y 4 E 8 0.05 3 0.29 1 0.05 1 0.04 3 0.08
B3 749  4.84 49 4.69 75 3.95 118  4.16 250  6.90 221 4.43 36 3.34
(#02) @) i® 460  2.98 19 1.82 37 1.95 67 2.36 139 3.84 170 3.41 28 2.60

His 487 3.15 83 7.95 65 3.43 76 2.68 89 2.46 153 3.07 21 1.95

a. TST(Tuberculin skin test) % 7= & J§ %1% 7% 5%
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P iB (7% — 03 8 H & 3 IR GOT/GPT/T-bil: 19/19/2.3; ¥4 i
HOINH - - 3?5 By mdp i 50 2.2 %REFFT 7 congenital
hyperbilirubinemia 75 %7 > e 2 3 Fe*7 chgb ¥ F1 5023 * INH 2 @
2 BhAHE 0 RRFAET T AF e o Vb AR TSR Y 2
19 # ¥ 14> 2010/8/30 B 4sink, = B! BFFZ B KHlikk L, B0
GOT/GPT:41/105, i% % {5 w izt iy © '5 3 34/64, L F]3 54 %
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Figl-l BREVZRZIcRIRFF? LF o XA BEL RIS

DRUG INTERACTION, Bl EVATED LIVER HEADACHE OR

ANGIQEDEMA, 1, 0% 1% FUNCTION, 3, 1% _ DIZZINESS, 9, 3% B ANGIOEDEMA

B DRUG INTERACTION
m ELEVATED LIVER FUNCTION

JAUNDICE, 7, 2%

=] 0
JAUNDICE®, 1, 0% B Gl UPSET

MALAISE, 15, 5% m HEADACHE OR DIZZINESS
NUMBNESS, 3,1% mJAUNDICE
B JAUNDICE®

ERE TS, 86,29%

B MALAISE

0,
PRURITIS, 6, 2% NUMBNESS

B OTHER

: SKIN RASH, 64, 21%
BT, 48,16% ® PRURITIS

SKIN RASH
SKIN RASH®

FFR

SKIN RASH®, 21, 7% BRE

,f»

ik

R

,r\

HY W2 BREFL BEERE®RA 2: 4. SV ¥ @
FRI0B 300 (Y 6 ARREFISRE R A) T oA
T BEIASR A KG9 AR ¥ E IS5 R A
JEA G 35 2 MFH AR K BT3B A G ok 13 i
PRAAEE ¥ EFU2RBR P AAEIR(FAHT AN A E 3R
e hiE 58 (EEMH):47 o & F L Hde™ B Fig 1-2:

E-
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Figl-2 BREPBRE FichIFFF LF A A A BELFLRELR
RAF

HFHSE R (aT3) -
mo

L
w2
m3

ma

AHES O RT R E N F R AR A BB bldcd 14
MEEERH A TFLERF AL A R BREL G|y p3F A
W E B AN > 30 R g F 2%enE 4 F o F L REFL (TR
FERMETERF S §ERDTURE) D10 i 2 5 5 F 4
Z- ot kEFLZ 2 > L RER A o
214FREPERBICRPFFL LF B A X BEW X
L3 P AF R RE  FPRLBE  FEREVFLER

N N % N % N %
&3+ 20007 302 134 86
BRE iR
ey
<=9 9165 72 0.79 14 0.15 8 0.09
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10-19 6139 54 0.88 14 0.23 8 0.13

20-29 1481 39 2.63 16 1.08 9 0.61
30-39 879 37 4.21 22 2.5 18 2.05
40-49 930 38 4.09 27 2.9 14 1.51
50-59 716 32 4.47 24 3.35 16 2.23
60-69 330 19 5.76 11 3.33 10 3.03
70-79 191 9 4.71 5 2.62 3 1.57
80-89 157 2 1.27 1 0.64 0 0
P =

APHRHED SRS - AR SR FRRRRORM R 2011

-h_‘\
LR

55312526 tdp R R 2 40,113 LR E - HFrwm A v B R

\

T AR 21

2 21410 R 2 B F A v R RA AN A

FED B
£ (23R)
2008 2009 2010 2011

N % N % N % N % N %
.
&3 12526 2480 3236 3290 3520
Bk EE

<13 145 1.16 47 32.41 42 2897 28 19.31 28 19.31

13-Born After
1986/1/1 520 4.15 77 1481 133 25.58 125 24.04 185 35.58
Born Before
1985/12/31 11861 94.69 2356 19.86 3061 25.81 3137 26.45 3307 27.88

B Ry
7% 8278 66.09 1634 19.74 2128 25.71 2172 26.24 2344 28.32
= e 4200 33.53 842 20.05 1098 26.14 1105 26.31 1155 27.5
#2 5] 48 038 4 833 10 20.83 13 27.08 21 43.75

B ;
EE 95 0.76 20 21.05 28 29.47 21 2211 26 27.37
H ok ol 238 1.9 66 27.73 75 3151 64 26.89 33 13.87

€02 1414 1129 204 2079 372 2631 365 25.81 383 27.09
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g

2 S(+) ®
C(MTB) e
S(+)orC(+)orCXR
7Rk
S(+)® C(MTB)
BRZEOALK

5 L3

Lk

s

RGE & #
<=9
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
>=90

R =Rk
<13

13-Born After
1986/1/1
Born Before
1985/12/31
L
¥l %
®

2

S ERLE
AR A
ZE R R/ A

B F 4

5233 41.78
5546 44.28
11886 94.89
640 5.11
40113
16655 41.5
11635 29.0
3219 8.0
2359 5.9
2397 6.0
18382 4.7
857 2.1
662 1.7
399 1.0
48 0.1
23592 58.8
6526 16.3
9995 24.9
13515 33.7
26598 66.3
39522 98.5
591 1.5
20270 50.5
19762 49.3
81 0.2
2525 6.3
24430 61.0

1003

1097

2355
125

6195

3804
1527
186
168
185
166
80
62
17

5167

210

818

1591
4604

6136
59

3110
3073
12

207
4139

19.17

19.78

19.81
19.53

61.4

24.7
3.0
2.7
3.0
2.7
13
1.0
0.3

83.4

34

13.2

25.7
74.3

99.1
1.0

50.2
49.6
0.2

33
66.8

30

1311

1450

3073
163

9060

4416
2486
392
395
513
397
189
182
77
13

6174

865

2021

2327
6733

8963
97

4713
4333
14

260
5458

25.05

26.14

25.85
25.47

48.7
27.4
4.3
4.4
5.7
4.4
2.1
2.0
0.9
0.1

68.2

9.6

22.3

25.7
74.3

98.9
11

52.0
47.8
0.2

2.9
60.2

1354 25.87

1486 26.79

3126 26.3
164 25.63

10229

4555 44.5
2830 28.2
641 6.3
573 5.6
590 5.8
482 4.7
194 1.9
172 1.7
132 13
10 0.1

6388 62.5

1287 12.6

2554 25.0

3180
7049

31.1
68.9

10103
126

98.8
1.2

5247
4968
14

51.3
48.6
0.1

305
6500

3.0
63.5

1565

1513

3332
188

14629

3880
4742
2000
1223
1109
837
394
246
173
25

5863

4164

4602

6417
8212

14320
309

7200
7388
41

1753
8383

29.91

27.28

28.03
29.38

26.5

324

13.7
8.4
7.6
5.7
2.7
1.7
1.2
0.2

40.1

28.5

31.5

43.9
56.1

97.9
2.1

49.2
50.5
0.3

12.0
57.3



i
R E P
*H

e 0-3 12 p

A

HteAzE 3 B2

i3

13108

23243
12114
4756

39924

88

101

32.7

57.9
30.2
11.9

99.5

0.2

0.3

1849

4125
1494
576

6158

11

26

29.9

66.6
24.1
9.3

99.4

0.2

0.4

3342

5505
2631
924

9004

27

29

36.9

60.8
29.0
10.2

99.4

0.3

0.3

3424

6004
3138
1087

10182

23

24

33.5

58.7
30.7
10.6

99.5

0.2

0.2

4493

7609
4851
2169

14580

27

22

30.7

52.0
33.2
14.8

99.7
0.2
0.2

a. S(Smear)# 7 & % % ;C(Culture) % 7& 32 % ;CXR £ T 93X k¥ & -
b. TST(Tuberculin skin test) & J§ % % 7% #I5% -
C. WL R D kR gopul s o
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—F‘J. JLf'T mﬁ v - lﬁ;;}ﬂ*ﬁ-q\g’* /% 13 }% :}f’ - ‘(;}E‘ﬁg
FF (4 22) BMF T AT BALED fﬁsﬁ#&ﬁ% <*—*—“‘$*ﬂ“f‘*

PRrwEASRE

3+15,527 ~ - H § =

EREY EX

“{i{f’f—&fi\} \%‘5\'

(Trend test p<0.01) -

NTM » 32§ &

LTBI /o R i » 3t "ﬁi ) & - =X TST &t p 2008/4/1~ 2012/12/31 %

=X TST % = e+ 13,164 ~ ( F 48

oL TBBEAY g

i

A F 5 84.8%)

A BRI B EEFHR AR

2228 FF - X TSTHRE  FREFF-XTSTRFF
Y_ZHkiainA
&3 - TT*RE | $F-XTT*E |[F-ZRE=2=
L60P PRI | BL6lisxn
N % N % N % N %

£33 (23%) 15527 100 1913 12.3 450 2.9 13164 | 84.8
2008 2616 16.85 949 36.3 248 9.5 1419 54.2
2009 3051 19.65 313 10.3 74 2.4 2664 87.3
2010 3428 22.08 198 5.8 103 3.0 3127 91.2
2011 3404 21.92 195 5.7 23 0.7 3186 93.6
2012 3028 19.5 258 8.5 2 0.1 2768 914

3 E 17 Fig 2-1°Fig2-3 = BB 4 T AR AARE H AT
REHERE AL P B REA AR RS
CXR 78

CXR } Z i > @ &% TST &2

B2 FEfPE 0 231354254 o F 84 A A BR LY (8
fl f

190 X N F¥T #%_ﬁé’jiﬂ" m%j}/]%'zf’#ﬂ =B "ﬁsﬁp‘?é co-prevalent case ° if
Be: 2013 &£ 9 2 > f{“‘]%%@;fﬁfﬁﬁ ’ —i’—:‘é‘L’ﬁ 99 &%ﬁ‘ffﬁ o j¥_Fig2-2 %

FooB - I TSTH AL TBISRF  #FL SPpaisg i 9

4

¥

10§~ 1,010« >m=BEHAL %55 105 800 4 ;& 108
1590 4 ;& 10 § 930 * o g3t TST B &b g 45 % % BF LTBl i5
FoFARPROE L E 105 1214 > = BAKE AW EE 10
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H90 % ;% 1050* ;5% 104 250 4 > HF sk Gde o L8 = AL
K {4 > T ' 88.0%, (RR=0.12,C.I=0.05~0.26, P value<0.001) - &% & %
- X TSTH 2 TSTHH e KL TBlinkh ¥ #F 2 SPpad g
SXH5 1084900 4 A= BEELEANLF 108 620 4 5= 10
H 1400 4 ;& 10 § 890 * o gt TST B2 B i< %/ LTBI
R E FLRPRIE L E 10F 904 q Z BESE AN LS
10560+ ;% 105 0% ;% 1045 240 % > #FHb ‘el o S BRK
e t6 0 T '8 90%, (RR=0.1, C.I=0.04~0.21,P value<0.001) » & % § i& %
%#ﬁ»f}?ﬂﬁ’%’d THETE LBl R AR en g I T > f (38— 1T 5

FAITRATE T iy o
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Fig2-14%f§ %% & % LTBI (§ Prophylaxis) o 7 & W-1

case_TB_date between
2008/1/1~2011/12/31
,contact finished TST and chest 1st x-ray and test

Contact of case in S(+) or
C(+) or chest x-ray cavity

—
N

date between 2008/4/1~2011/12/31 35,509
40,113 case detect in 90 days
84 cases
y, 35,425
Contact of case in S(-) and Next P . )
C(-) and chest x-ray abnormal ISI)ES Za-lge negative positve

but no cavity and Contact of
case in EPTB : 4,333
5 cases

case detect over 90 days
1 case

case detect in 90 days
4 cases

22,780(64.3%)

12,645(35.7%)

Contact of case unknown infect
—p Status : 271
1 case (case detect over 90 days)

complete LTBI
treatment(1)
5,765(45.6%)

LTBI treatment

12,645

LTBI not finished(2)
1,123(8.9%)

no LTBI treatment(0)
5,757(45.5%)

1 T |
¥ ¥ Y ¥ ] Y Y Y v
13 y/o~born born before 13 y/o~born born before 13 y/o~born born before
3 33&19?5{9/%"/) after 1986/1/1 1985/12/31 5 42%283’2‘; %) after 1986/1/1 1985/12/31 <13ylo \ after 1986/1/1 1985/12/31
' e 771(13.5%) 1,595(27.5%) . 141(12.6%) 436(38.8%) 1,257(21.8%) 944(16.4%) 3,556(61.8%)
3 cases 4 cases 2 cases 2 cases
incidence rate: 0 case incidence rate: 5t ) ) _6 cases tom ] _ _10 cases - 1S cases . 33 cases
90/100,000 250/100,000 incidence rate: incidence rate: incidence rate: incidence rate: incidence rate: incidence rate:
370/100,000 4,260/100,000 460/100,000 800/100,000 1,590/100,000 930/100,000

45 %1 S(Smear) & 77 J& % & ;C(Culture) & 7 7% 33 & ;CXR % 77 39 3% X & #& & ; TST(Tuberculin skin test) % 7 & § %1% % #l%
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Fig2-2 #%f§ %% & % LTBI (§ Prophylaxis) 75 7+ & W-2

case_TB_date between

2008/1/1~2011/12/31 Contact of case in S(+) or

,contact finished TST and chest 1st x-ray and test C(+) or chest x-ray cavity T 1st TST
date between 2008/4/1~2011/12/31 35,509
40,113
case detect in 90 days
84 cases
negative

22,780(64.3%)

Next Page

1 times 9572 (42.0%) FIG 2.3

2 times 13,208(58.0%)

Unknown
0 case treatment(9) Prophylaxis
61(0.5%)
W Yes
. 2nd TST
2nd TST I\ i
9,864(74.6%) Hegatve 3.283(24.9% Negative
Positive
Positive
A
{ 0y
hylaxis to LTBI6) prophylaxis to LTBI No need treatment
no need prophylaxis to and STOP(7 and STOP(8
LTBI treatment(4) LTE;I 2;55) " L;g;;;%a;l;:;m@ treatment(10) 826(25.2%) 123(38%5) ) 2’334(71'05/0))
1,433(14.5%) ' ' 7,289(73.9%)
i I
f ¥ Y { ¥ ¥ { i ¥ i i y ' ¥ { Y ! i V ¥
13 y/o~born born before 13 ylo~born born before 13 ylo~born bomn before " 13 y/o~born bom before 13 ylo~born born before %
<13ylo <13ylo Y 13 y/o~born born before yi y! 13 y/o~born born before
9 9 = after after 1986/1/1 1985/12/31 after : after after 1986/1/1 1985/12/31
LizoEEH) after 1986/1/1 1985/12/31 A0St 086 after 1986/1/1 1985/12/31 ek fter 1086/1/1 1985/12/31 S il fter 1986/1/1 1985/12/31 o) fer 1986/1/1 1985/12/31 e
" 209(14.6%) 54(3.8%) 23(15.9%) 19(13.1%) (66.8%) 197(19.7%) 134(13.5%) 1091(83.7%) 940(12.7%) 258(3.6%) (94.8%) 32(3.9%) 11(1.3%) (94.3%) 6(4.9%) 1(0.8%) 1215(95.0%) 66(2.8%) 53(2.2%)
2 cases .~ lcase 2 cases 1 case Sicasas 2 cases 1 case
0 case 0 case 0 case incidence rate: 0 cases incidence rate: incidence rate: incidence rate: 0 case incidence rate: 0 case 0 case 0 case 0 case 0 case incidence rate: 0 case 0 case incidence rate: 0 case 0 case
1,940/100,000 5,260/100,000 300/100,000 510/100,000 501100000 1,720/100,000 50/100,000
by . 3 = 3 . 3+ = . 3 = g% | . : : 3+ = 5 e
45 % 1 S(Smear) & 77 % % & ;C(Culture) & 7 7k 3% & ;CXR & 77 59 3% X % & % ; TST(Tuberculin skin test) % 7 & ¥ 5 +% F % P15

*Unknown prophylaxis: & %

FA

WIS 7
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case_TB_date between
2008/1/1~2011/12/31

,contact finished TST and chest 1st x-ray and test

date between 2008/4/1~2011/12/31
40,113

Fig2-3 &f§ %% & % LTBI (§ Prophylaxis) io 7+ & W-3

J

Contact of case in S(-) and
C(-) and chest x-ray abnormal
but no cavity and Contact of
case in EPTB : 4,333
5 cases

case detect over 90 days
1 case

case detect in 90 days
4 cases

Contact of case in S(+) or
C(+) or chest x-ray cavity
35,509

Contact of case unknown infect
status : 271
1 case (case detect over 90 days)

35,425

negative
22,780(64.3%)

case detect in 90 days

84 cases

1 times 9572 (42.0%)

only 1st

Unknown
prophylaxis(14)
28(0.3%)

J
v v

month TST(-)
8,340(87.1%

Unknown
prophylaxis and
STOP(15)
70(0.8%)

|

'

v

v

no treat(11)
8,242(98.9%)

v

v

Only 3rd month
TST(-)12&13
1232(12.9%)

'

Y

born before 13 y/o~born born before
1; ﬁ’go"/ 1985/12/31 5;(17%)2&, ) after 1986/1/1 1985/12/31
(42:3%) 16(57.1%) : 4(5.7%) 11(15.7%)
y
0 case 0 case 0 case 0 case 0 case

36

%5 %1 S(Smear) £ 7 J% % % ;C(Culture) % 77 7 33 % ;CXR 4 77 3938 X %4 & ; TST(Tuberculin skin test) % 7 & ¥ 5 +% # % Pl

13 y/o~born born before 13 y/o~born born before
5 422(32;/30/) after 1986/1/1 1985/12/31 292%3 4y6% ) after 1986/1/1 1085/12/31
= 2632(31.9%) 3145(38.2%) ' 442(35.9%) 494(40.1%)
/
1 case 2 cases 9 cases
incidence rate: incidence rate: incidence rate: 0 case 0 case 0 case
40/100,000 80/100,000 286/100,000
1 YUN LIN A 2 TAICHUNG
L EHUANFIWA 1 CHUAN HWA 7 CHUAN HWA




ERGTRMEREERY > ARG 61 LR F L TST - =
2 BB AR EIR 0 SRR 20 FEAE AR B S
oGP LRERME 7 4 )39 pafF e oring (1 1 R
44 )2 fiek? AT k& 2013 3 @AM Bk E s (Fig2-3) >
dO T AN FRAY M D EHFL A R EH T o
R0 Be R R R e el K R LA R R ]
* Poisson Regression #4 {7 p i 144 T_ (dr#k 2-3)» # ",f B xFZ 90
PRTERY ATRAERFRE FF R H > & 14043 L7 4
ot oo dp R B R @ AL S(+)E C(MTB)E CXR B ¥ F Bk i g

[
UJ\

—=

v
e

—‘F"f » A2 2E S(+)F C(MTB) S(+) or C(+) or CXR 7 ,Hf#:tﬁﬁ B 1134
% (C.I:1.7-7.0,p<0.01 )i "t = 5 5 A S dp ¥k % % 5 S(+) 2 C(MTB)
2 OCXR & B F R 4§ 2.9 Be0b ' (C1:1.6-5.4,p<0.01) 5 #%fF
FF 5 13 k3 1986/1/1 s 2 o vt 4e<l3 Rk F N 41 B
(C.1:2.0-8.3,p<0.01) B ' € = & J5 ~ > 1985/12/31 14w Iy 24 e f
%7 it 45 % (C1:2.4-83,p<0.01) 5 F#fFF TST 4 * 10-14mm -
% b % RTST /] *¢ 10mm #f§ % £96.9 % (C.1:2.7-17.3,p<0.01); TST
i %% 15-19mm o H 8 m b 'k Rl 3T 10mm #0199 &
(C.1:8.1-48.7,p<0.01) 5 = *+ & %3+ 20mm H 4 5 b *& £ *+ 10mm
ff§ 1355/ (C.1:13.9-89.4,p<0.01 ) - ¥ *t e LT EAGRE 38
FEBEFFLEESN AR EBERFFAABES D 75 B
(C1:1.5-36.2,p<0.05) b ' § = &5 5 b E#RE - {7 TST 3¢
Bk b AR 0245 B R G % S 4 (C17.7-78.1,p<0.01) -
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% 2-3 Poisson Regression 1; % i % 2 -ﬁ-ﬁ-ﬁ & F1+ E O m AR ML

&3 (2+3%) BRAREIRI AR Relative Risk
N % N % (95% Confidence Interval)
&3+ (230) 14043 100 64 0.46
BRERE (D)
<13 689 491 1 0.15 ref.
13-Born After
1986/1/1 1990 14.17 16 0.8 5.5(0.7-41.8)
Born Before
1985/12/31 11364 80.92 47 0.41 2.8(0.3-20.6)
.= X eR ]
il = 4801 34.19 26 0.54 ref.
e 9211 65.59 38 0.41 0.7(0.5-1.3)
EERkd 31 0.22
[ESUE Y
#£ §(+)F C(MTB)
S(+)orC(+)orCXR 7
B 6817 48.54 15 0.22 ref.

S(+)® C(MTB)® ) ¥
OXR & 7 5228 37.23 34 0.65 2.9(1.6-5.4)
S(+)® C(MTB)® "%

ORE R 1998 14.23 15 0.75 3.4(1.7-7.0)
EREAILIREEA
i
2 4877 34.73 20 0.41 ref.
2 9166 65.27 44 0.48 1.2(0.7-2.0)
BEEGK 5.0
7R
2 13344 95.02 60 0.45 ref.
2 699 4.98 4 0.57 1.3(0.5-3.5)
BFERE 1
<13 8014 57.07 15 0.19 ref.
13-Born After %
1986/1/1 2081 14.82 16 0.77 4.1(2.0-8.3)
Born Before "k
1985/12/31 3948 28.11 33 0.84 4.5(2.4-8.3)
#E L
* 6872 48.94 24 0.35 ref.
g 7136 50.82 40 0.56 1.6(0.9-2.7)
% 35 0.25
TSTb(mm)
<10mm 8286 59 6 0.07 ref.
10-14mm 3426 24.4 17 0.50 6.9(2.7-17.3)**
15-19mm 1665 11.86 24 1.44 19.9(8.1-48.7)**
>=20mm 666 4.74 17 2.55 35.5(13.9-89.4)**
conversion
A 1B 7289 51.9 3 0.04 ref.
i 997 7.1 3 0.3 7.3(1.5-36.2)*
% - =t TST T+ 5757 41 58 1.01 24.5(7.7-78.1)**

a. S(Smear)% 7 7 % 5 ;C(Culture) % 7 35 % ;CXR £ 7 "X k¥ & -
b. TST(Tuberculin skin test) & J§ % % /% #l 5%
*p<0.05;**p<0.01



* %% 2009-2011 # T2 E £ fF K ﬁ*;ﬁwﬁinkﬁ B R iR
21200 EHGE  FR O BAE Y- SRR RAEA ] LE

P

[

AN B EAFE R BERE SRR Z Tﬁ%‘b‘_“ﬂgﬁﬁiﬁﬂ%f}%i
TR BRFIF[32]c ¥ ZAE T P Ok kT4~ 2 3% (predictive
score for TB risk) » /&% A A% 3 25847 ¢+ 3 BA B X2 T HEH (=
TST & & 4%/ (25,927 * b T Mu[ 280 A ) ik A F]F
7 m S A2 b %A #ic(risk scorer % 2-4) 5 BB A Bt 1S o
AR FRE A ﬁﬂ%;“:ﬁfﬁ'%ﬂj’# f1* area under ROC curve (AUROC)
foF A S R AR e FI 13 AT R FEE AL
PG 3 BTEARTHBR OPERLELELE AR HT 4B
(% 2-5-1 % % 2-5:2) o 3=AE 7 A K e p 5 8.62% 0 F44 3 B
DR R 185% 1 FRAE I3 AL RE FAET A K
DER T S 33%’75:}%“/TT 31 " Fetedt o™ s 33% 41" ROC curve(Fig

2-4)  F A E bk T RIS 2R R[32] b R S A2
AUROC ¥ £ 84% > F {%4F chfsw| 3 }I%m >z % ( AUROC=0.84, 95%
Cl=0.78-0.90) °
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%24 RFRFTISTHRE (25847 2 ) #ffF > bh'&~ &5 4

53 %% TST 0 & ¥ <13 F TSTH A F .
e %’?A‘lf'v Py 7{%% %)’% Risk Score
N % N % N % N % N % N %
&3 (23¥9) 25847 100.0 25685 99.4 162 0.6 16385 100 16333 99.68 52 0.32
TST induration of
contacts
TST<10mm 13168 51.0 13155 99.9 13 0.1 11167 68.15 11156 99.9 11 0.10 0
TST 10-14 mm 7090 27.4 7052 99.5 38 0.5 3121 19.05 3117 99.87 4 0.13 2
TST 15-19mm 3862 14.9 3799 98.4 63 1.6 1404 8.57 1387 98.79 17 1.21 3
TST>=20mm 1727 6.7 1679 97.2 48 2.8 693 4.23 673 97.11 20 2.89 4
Smear result of the
index TB patient
Non-positive 10603 41.0 10570 99.7 33 0.3 7325 44.71 7320 99.93 5 0.07 0
Positive 15244 59.0 15115 99.2 129 0.9 9060 55.29 9013 99.48 47 0.52 1
abscore
Non-high
incidence area 24493 94.8 24353 99.4 140 0.6 15174 92.61 15141 99.78 33 0.22 0
High incidence
area 1354 5.2 1332 98.4 22 1.6 1211 7.39 1192 98.43 19 1.57 1
genderscore
Female 8673 33.6 8618 99.4 55 0.6 10705 65.33 10673 99.7 32 0.30 1
Male 17174 66.4 17067 99.4 107 0.6 5680 34.67 5660 99.65 20 0.35 0

TST(Tuberculin skin test) & J§ & % 7 % 7l %



Fig2-4 4]* ROC ¥ AR 2<13 ﬁ(:ﬁ}-ﬁg—?{ R & FF ?Eiﬁ']%ﬁ:}f’iiﬁﬂ;l% e

BRI ROC thig

1.00 —

0.75% —
fot
B 050+
&

0.25

0.00

| | | | |
0.00 0.25% 050 075 1.00
1-3HEE
ROC #iE (EE)

T5T size (0.8084)

Smear 0.6760)

Mountain areal (06462)
Gender of index cases (051900
Total score (0.8430)
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2251 G A RA 2 REL F(FRMERASB Y PER)

%% 13 & 13 2 123
&3 13 R 2 12t 4
LS IEF T TP & #

N % N % N % N % N %
£ 25847 100.0 16385 100 52 0.32 9462 100 110 1.16
score

2012 7.8 1787 10.91
6196 24.0 5108 31.17
5496 21.3 4443 27.12

0.06 225 2.38
0.04 1088 115 1 0.09
0.16 1053 11.13 4 0.38
3808 14.7 1844 11.25 0.22 1964 20.76 14 0.71
4843 18.7 1840 11.23 0.27 3003 31.74 44 1.47
2551 9.9 920 5.61 14 1.52 1631 17.24 32 1.96
880 3.4 385 2.35 14 3.64 495 5.23 14 2.83
61 0.2 58 0.35 5 8.62 3 0.03 1 33.33

U A NN

N O U1 AW N = O

£ 252R A ENBSNEAFLF (RERMFRE3 R P Y

)

3% 13 # 13 gz ra b
&3+ A0 13 A
T . P 13 fz 1 4k s
#
N % N % N % N % N %

&5t 25772 100.0 16358 100 25 0.15 9414 100 62 0.66

score

0 2012 7.8 1787 10.92 1 0.06 225 2.39

1 6196 24.0 5108 31.23 2 0.04 1088 11.56 1 0.09
2 5493 21.3 4442 27.15 6 0.14 1051 11.16 2 0.19
3 3801 14.8 1843 11.27 3 0.16 1958 20.8 8 0.41
4 4821 18.7 1836 11.22 1 0.05 2985 31.71 26 0.87
5 2526 9.8 911 5.57 5 0.55 1615 17.16 16 0.99
6 866 3.4 377 2.3 6 1.59 489 5.19 8 1.64
7 57 0.2 54 0.33 1 1.85 3 0.03 1 33.33
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piR=

RBEERE AR EFERBRE DD hTH
RRIAEE L Tl . AR S8 RN E L

PHESEERE A SFETHRAFEE B2 AFLALT
B e et A 0 s b e (22 HELEERR Lio%k) BHBE 2734
Fe BBERE Rio) ek s A9 H (drd 3-1) K Fenadba
o T A EA 13 & 8 4 (163%); x W13 KT 20Kk LT 7 A
(143%); * 320 % % 40 k2™ 5 4 (10.2%); ~** 40 & % 60 #
1T 12 A (245%); ~ 3 60 R 17 A (34.7%)° § 1236 £ (73.5%) ;
L1213 4 (26.5%) ° L qp kb & 528 4 (57.1%); 2hk G 21 4
(42.9%) > &3 5 A FAD 4 > A T3P R 19 © (38.8%)
730 4 (612%) P #R > BR@EFohfRiri > 2%
A FAAR & A FA 2 e #E s R (p>0.05) 0 B &L
BESASKIPER . FAARATINSERBE RS A LHN 20
ERUT & F 52.7% 5 A TR F Fe53.3% > 60 L iR
% (p<0.01) e v p bl iR e (4ok 3-2) #&fFF > 7o

7

FRSERRR Lant o g ginas B fF (p>0.05) 0 L E #
AR I s b EIT 60% A ] T 20 fh; PR mchaE iR ApEE R S
A E &~ g B % (p<0.01) -

¢ Figure3-1 ¥ 5 &1 SR AT # o B R 2 g B R %30 54
Lo M3 PERMEFHBEZ INHIAE 2 L4 B & A S 3 INH
FLE 2 INH -~ RMP $L8 38— ) Fasls% 3 4 3 op2d dpik B &
IR (AFIRZ &) BRI T A Rk dpthB R o e @208
FEMEYEY (FeRag 143 He Bdk); Rt v B I EFF
£) 9% (5/54) ° i F #eps b e chdp R B % INH F& o # 0 & B8



2 tpbliedp B RERL L5 INHFE > 7 5 5 TB B R
Mengk 7 % 4 8% (6/76)

FERAE e 49 B i 4 fodp B kA F13 0 - Kb w]
39% (9/49) > @ INH ## 5 10% (10/98) > T ¢ ¥ § 44 ke chpidf jFin
7 % 9% (5/54)° ¥ PR nfT 5 27 4 2K F1 A F IR AR B 944(33.3%) >
FblE ek 228 AFADCHEKRIPE 10 $ (45%) 0 ¢ xS ER
BPRE Aok e TN - R 3 50% (2/4) 0 T g bl ek
BH A Ko &_Jg«j f;vlj,féﬂfrﬁﬁ?ﬁgm#&ﬁ%—‘ﬁ I R A r I N B
ks uf 8feasts iy ) Huhiho B9 - LRAX
FINHIRE S (BARSFREPRE AichE) FE- HEFRBF
WHAFAE IR G TEAFREAF )  RBBHRE L
R R EER BRSSP R HTHE LR FREELTH

be oo Btk Rtk B AR LK o
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Figure3-1 ¥t (=) @bl () Rty 2 BT

=

&

)

2012/1/1~2012/12/31 Contacts
become new cases and without
excluded diagnose and keep the day
difference of contact become new
case between 180 and 365
61

check both case and
contact have the MTB
proof, left 27 pairs

HEBR34A

1. AFEEEZ 4TB, REHRIETA
>_ 2. ERILTBIRRERE D —AREEK,
BiRERITERBRRT R4 A

3. MTBREREE 1 R, BAHEIA

2008/4/1~2013/09/30
Patients During the LTBI
treatment become new
case
65

check both case and
patients with LTBI
treatment have the MTB
proof, left 22 pairs

I

HEERA3A

1. LTBEARPHEZ T8, REHRIEIA

> 2. BIEELTBIRFEERE—RARER2A
3. ERRHIA

4. KiWofd A R = REAHEIA

5. Htt6 A : REU4 B FAELHHL

v

v

LTBI
PR E LTBI completed
"°"i‘;°";‘i’('§'ed LTBEARBSHISA 4 pairs
g BfEREELA
R AINHIZELA
X EEEREBLLA
enotype enotype
Genotype
Match No Match Match
i Yes ; Yes Yes )
18 pairs(66.7%) 10 pairs(55.5%) 2 pairs(50.0%)
another index? another index? another index?
No¥ Yes Ng Yes Yes No
10 pairs(37.1%) 8 pairs(29.6%) 9 pairs(33.3%) 6 pairs(33.3%) 4 pairs(22.2%) 8 pairs(44.5%) 2 pairs(50.0%) 1 pair(25.0%) 1 pair(25.0%)
3 IlsH Resiétant 0 INH 0 INH 0 INH 1INH 1INH 1INH 0 INH 1INH
Resistant Resistant(0%) Resistant Resistant Resistant(12.5%) | Resistant(50%) Resistant Resistant
10 Index 8 Index 9 Index 6 Index 4 Index 8 Index 2 Index 1 Index 1 Index

1 INH Resistant
1 INH&RMP Resis.

0 INH Resistant

0 INH Resistant

1 INH Resistant

0 INH Resistant

He2fU R ERRR®
ZINH Resistant, 7 1{i
BRAZHR.

no discordant

0 INH Resistant

0 INH Resistant

0 INH Resistant 0 INH Resistant

& 2 RRHE R Amatch,
BH 5 —Er R IR S
1R[E /4 INH Resistant, 2
BRA B _ERERER
9 Resistant{h S B E %
BEKLEHER
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1 discordant
(LK)

1 discordan17




% 314t B R 2 AT BAp P & F - R L

AT ATk
p-value
N % % %
£3 (2
49 30
)
##
<=13 8 16.3 2 6.7 6 31.6
13-20 7 14.3 3 10.0 4 21.1
<0.01
20-40 5 10.2 2 6.7 3 15.8
40-60 12 24.5 7 23.3 5 26.3
>60 17 34.7 16 53.3 1 5.3
e
& 13 26.5 30.0 21.1 0.48
g 36 73.5 21 70.0 79.0
g it ik
P A 21 42.9 13 43.3 42.1 0.93
£k B 28 57.1 17 56.7 57.9
232 BAFERELIBISR (pole) A kBELTB R (HRE) -
I B
&3 HEE e
p-value
N % N % %
£3 (2¥9) 49 27
£ #
<=13 8 16.33 8 36.36
13-20 7 14.29 2 7.41 5 22.73
<0.01
20-40 5 10.20 4 14.81 1 4.55
40-60 12 24.49 9 33.33 3 13.64
>60 17 34.69 12 44.44 5 22.73
e
& 13 26.5 5 18.5 36.4 0.15
g 36 73.5 22 81.5 63.6
Z i M
PRy AR 21 42.9 14 51.9 31.8 0.15
e A 28 57.1 13 48.2 68.2
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ERBEF LT DEHT - F- o AP HFEII R ERE > AT
REFER NBEREPR L DB sk BT & A RIFF]A
LFE BERG = 5 A0 “’LF}&%‘FE“{-&Mi‘g%tmiﬂﬁ;%? 23
R FE s B3 A 2008-2010 A7 5 0 1 %00 A7 B R R IS e
B mdr o pf b rafFead g fin o 20 ZR|iE 6% 30
AR ¥ i 2% 60 R K) 3% % = 0 fI* 2008-2011 & & % 3 g B
7 08 R ff f & o b & o predictive score [32] > ¥ 01 84%<iR R
ot - AR E RO R AR E L

jr\gL%",f T ERE P A k> B A § operational research
i [33) HTIR T AR K B RE Ao R | R 2 AR 1R
£ R] o J€.2008 £ B 45 3] 2012 & R (R 1-1) 0 F Ld L IR
BPORERT E R Rt o KPR E RS A 2

L EED A K ‘Q#&ﬁ% e ER 0 BX SKarERE > d 2008 £ 4,

F T A <13 KRR K 0§ 2011 # pF 0 13 KB 1986 £ 2 04 A
2P 0 H4eF] 18% 0 1986 1A A iR o ¢ AR - #
1000 * =X ; ¥ R wg@—g%mé i chrc § R fodB sk 0 2012 &

13 3] 1986 & 2 115 012 2 Bf§F 0 © H 4P| 2000 4 0 EAEIS

=3
g
9
4
%
3
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- i & 11 AT R PR 4 2013 # SR A T gk (2

TomoH e "’Lbﬁ,@)"‘fﬁ‘}é-‘)ﬁf?ﬁ/\fi T 0 BY RT3
ERRH FToAEE ~ 03 2 PR AR o

HRERIR SR T E R B F R Bl p R LR

VBT T L B e ¢ Bral b0 @2t E Y $TR F e 25% 0 1S B IRA i

PP

PRl B R R AL o FlL ek SRR T %R TP
MF LR T ARSI EREBEES R H [34]  dp ¥R B D
VU8 m %%w;%wﬁﬁ,ﬁﬁ%%%ﬁ%’L?%iﬁ
SR TR R R A OTEL o 2 S BRI
RoRE TR B2 PSR TR - T 5 TRERD
%%M&ﬁ&} L) BT < I U N F»!r“'liéé\;’ﬁ {5 d ezl RT AR
104 & B4neniz B 23547 > B B FRF L B AT RNA o

turnaround time, 2.

B 749 LV Mo enB R BIER R FIE A B4R g {0k

<
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