3% %%. 1 DOH102-DC-2304

L ARYISA R AIE 102 2 L PUF LTS

PR SRR S BRaOE G T A

& R/ > AT O L

AR AR R S
O ER U § i8S
SRR B SRS

HiHF: 102+ 1 %1 p3x102 & 127 31 p

k AR T AR S
%F“*

N
\“‘"’F

ST A REARAFRLL O WwHBEMBP AT SR RT A KA



B2 B B o ii
BV AR R s Iv
B T tetteeteeeteeteieeteeteeiteeeeiteeteateeteaheeteaaeeabeenteaheeteabeeteiaeeabeeateabeeteersebeeteeateeareareenreateas 1
SR = 4
I B i e e e e et e e et e e Ee et e ate e teaheeate et e ateereeateereareereares 6
2 2 ettt ettt ettt et et et et et et et et et et et et et et et et e et eat et et e et een e 9
TR BT IE 2R ettt ste e areens 11
RT3 R EERIZEIR e 13
>3 2 8 e 15
BB 7 ittt et e be et e ahe e beeraeeteenteabeeteareas 17

1. Table 1 The characteristics, clinical data and comorbidities of all TB cases in
ITFEreNt Qg8 GIOUPS .. vvveiieiee ettt e sr e sreesneeeneeeneeens 17

2. Table 2 The characteristics, clinical data and comorbidities of all TB deaths in
AIfFErent AgE GrOUPS ....vveiiieie ettt te e ra e sreesnee e 19

3. Table 3 The predictors of TB deaths in different age groups (Cox regression model)

4. Table 1 The characteristics, clinical data and comorbidities of TB cases reported
Y T 0 =T L1 OSSP 22
5. Table 2 Compare the difference between TB cases reported after death and other
TB deaths in TB MOrtality .......ccooveiiiiiiiciccee e 24
6. Table 3 The correlated factors of TB cases reported after death in TB mortality. 26
7. Table 1 The characteristics and clinical data between TB-specific deaths and
non-TB-specific deaths in TB mortality Cases.........cccccevveiieecieviee e 28
8. Table 2 The comorbidities between TB-specific deaths and non-TB-specific
deaths in TB mMOrtality CASES.......ccociiirririeiieie e 30
9. Table 3 The correlated factors between TB-specific deaths and non-TB-specific
deaths in TB mMOItality CASES.......ccoiiiiiirieiieie e e 31



5

MaEin D B Pp SRR ARTIE C BPRS F L RS AR S B8

A A
WE o LAFEIF LGB BEYI5000 4 0 HY G T A2 - BEAEHL
LB g hiEART M REBBRRAEARE L T AFET P e -

FE A e &K SPomAR b = g Fl R (4 U o 45-64 0 65-T4 2 =
) = ~ Y77 BHERB RS ERHEEEFE = AL P>
Fl7v = g opp ot Bl S e g Bl R e

T E P 2006-2008 AR o BEEE R AT BTURATR O S R B
Lo O BERRPRS Bk IR B FRIEC FEARE Y LR
u}?—ﬂ,,i}?% FAM AL NERAIRPRT " > pRA A EE 2O
bos LS FPRETE S R RS POE A RRR S R I RS R 2
T e A BB R ik 2 2 5 Chi-square test ~ Logistic regression
model % Cox proportional hazard model - @& * ezt 48 2 SAS (9.2
version) e
Fres: tresdh? ARwFRfREREMEOLFHEF AT LATES
Flkoa TRE =T e LR FR 0 T FRBAFORp AL ERA D

preFE o R H HR'EF E S e R 5 - BAHEEBRDPM A RT]E S



fe: ZT5 N X R B R R D R AR R F R R B RET
B & f%fi’% }P\ﬁ’% ,l‘%’f"}?“ﬁ}"‘ F) 5= 'ﬁﬁ#ﬁfﬁ?}%"ﬁ .'ﬂ% é’ifé-ﬂ'éﬂ??‘]% N

ﬁ?}*ﬁ%}‘%'b‘_ > /E‘_i‘.f,l_”v/\ g\l‘?ﬁ N ’ﬁ :Iﬁ,}i%":ﬁrﬁ F%}‘:‘ I i:"),%'?zlz .

v =

BREEH: BPpSc BEAG RESE 2 LT LB PRS AR

f$ At

]
T~

=

AER G A R AR A e Bl B Rk T T L R KB RT ie

k2 €&

(w

\\\?{r
e
o



E2 iR

keywords: tuberculosis, tuberculosis mortality, risk factor, causes of tuberculosis death,
reported after death, age,sex difference

Background: In Taiwan, there were about 15000 newly reported TB cases and in
which about 20% cases were died during the 12-month follow-up cohort. However,
there was much difference when compared with other countries. The aims of the study
are 1. Analysis the risk factors of tuberculosis-related deaths in different age groups 2.
Analysis the characteristics and the risk factors of TB reported after death 3. Analysis
the risk factors and difference between TB-caused deaths and non-TB-caused deaths in
tuberculosis patients.

Methods: The study population were TB patients reported to Taiwan-CDC from
2006-2008 . The TB deaths were defined as death in 12-month follow-up cohort after
registration. We linked the database with the national Vital Registry system and NHI
claim database from the Bureau of National Health Insurance. The dependent variables
in the study were TB deaths and TB reported after death, and the independent variables
were age, sex, residence area, reporting hospital, type of TB, results of initial sputum
tests, results of chest X-ray and comorbidities. The analytic statistics methods were
Chi-square test, Logistic regression model and Cox proportional hazard model, and
SAS(9.2) software was used to analyze the data.

Results: We found that positive initial sputum tests are the common significant risk
factor in the four age groups, male is the risk factor except in over than 75y/o and
several comorbidities are also the risk factors in all the four age groups but their HR
decrease as age increases. The correlated factors of TB reported after death are age
over than 75 y/o, unknown or undo chest X ray examination, positive initial sputum
tests, and comorbidities with chronic kidney disease and cancer. It also showed that the
risk factors of TB-caused deaths included age (HR increase with age), positive initial
sputum tests, eastern residence and comorbidities with chronic kidney disease and
stroke.

Conclusion: There are different risk factors existing in different age groups, TB cases
reported after death and TB-caused deaths. The study results could be helpful for
future policymaking.
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Study 1: The correlated factors of TB-related deaths within different age groups

in Taiwan

Table 1 The characteristics, clinical data and comorbidities of all TB cases in different age groups

Total <45y/lo % 45-64ylo % 65-74ylo % >75ylo %

Total 33,851 7,853 232 8979 265 6,256 185 10,763 31.8
Sex

Male 23,400 4,585 58.4 6,492 723 4546 727 7,777 723

Female 10,451 3,268 41.6 2,487  27.7 1,710 273 2,986 27.7
Initial chest X-ray

Normal 2,218 592 7.5 668 7.4 433 6.9 525 4.9

Abnormal 30,858 7,139 90.9 8,121 904 5660 905 9,938 923

Unknown/not down 775 122 1.6 190 2.1 163 2.6 300 2.8
Initial sputum smear

Negative 20,302 4,937 62.9 5074 56.5 3,762  60.1 6,529 60.7

Positive 13,509 2,907 37.0 3,897 434 2,488  39.8 4,217 39.2

Unknown/not down 40 9 0.1 8 0.1 6 0.1 17 0.2
Initial sputum culture

Negative 10,788 3,013 38.4 2970 331 1,965 314 2,840 26.4

Positive 22,488 4,727 60.2 5833 65.0 4,195 67.1 7,733 718

Unknown/not down 575 113 1.4 176 2.0 96 15 190 1.8
Initial sputum bacteriology

Negative 9,429 2,857 364 2,687 299 1,657 265 2,228 20.7

Positive 24,422 4,996 63.6 6,292 70.1 4599 735 8,535 79.3
Types of TB

Extra pulmonary TB 1,595 472 6.0 512 5.7 300 4.8 311 2.9

Pulmonary TB 32,256 7,381 94.0 8,467 94.3 5956 952 10452 97.1
Residence

Northern area 13,635 3,817 48.6 3,592  40.0 2,170  34.7 4,056 37.7

Central area 6,386 1,275 16.2 1544  17.2 1,309 209 2,258 21.0

Southern area 12,356 2,274 29.0 3,385 377 2580 41.2 4,117 383

Eastern area 1,474 487 6.2 458 5.1 197 3.1 332 3.1
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Reported hospital
Medical centers
Regional hospital
District hospital
Private clinics

Comorbidity

HIV
yes
no

CKD
yes
no
Stroke
yes
no
Cancer
yes
no
Liver
yes
no
COPD
yes
no
DM
yes
no

12,533
14,051
5,889
1,378

164

33,687

1,762
32,089

4,258
29,593

4,539
29,312

2,734
31,117

7,974
25,877

7,637
26,214

2,835

3,230

1,292
496

119

7734

70
7783

69
7784

305
7548

457
7396

775
7078

489
7364

36.1

41.1
16.5
6.3

1.5

98.5

0.9
99.1

0.9
99.1

3.9
96.1

5.8
94.2

9.9
90.1

6.2
93.8

3,437

3,543

1,520
479

39

8940

422
8557

536
8443

1159
7820

990
7989

1546
7433

2551
6428

38.3
39.5
16.9

5.3

0.4

99.6

4.7
95.3

6.0
94.0

12.9
87.1

11.0
89.0

17.2
82.8

28.4
71.6

2,314

2,674

1,054
214

6252

431
5825

893
5363

1138
5118

615
5641

1790
4466

1919
4337

37.0
42.7
16.8

3.4

0.1

99.9

6.9
93.1

14.3
85.7

18.2
81.8

9.8
90.2

28.6
71.4

30.7
69.3

3,947

4,604

2,023
189

10761

839
9924

2760
8003

1937
8826

672
10091

3863
6900

2678
8085

36.7
42.8
18.8

1.8

0.0

100.0

7.8
92.2

25.6
74.4

18.0
82.0

6.2
93.8

35.9
64.1

24.9
75.1

18



Table 2 The characteristics, clinical data and comorbidities of all TB deaths in different age groups

Total % <45ylo % 45-64ylo % 65-74ylo % >75ylo %

Total 5,584 195 35 770 13.8 1,035 185 3,584 64.2
Sex

Male 4,165 74.6 161  82.6 626 81.3 800 77.3 2,578 719

Female 1,419 254 34 17.4 144 18.7 235 22.7 1,006 28.1
Initial chest X-ray

Normal 249 45 13 6.7 31 4.0 54 5.2 151 4.2

Abnormal 5,148 92.2 182 933 715 92.9 945 91.3 3,306 922

Unknown/not down 187 3.3 0 0.0 24 3.1 36 3.5 127 35
Initial sputum smear

Negative 2,785 49.9 82 42.1 333 43.2 501 48.4 1,869 521

Positive 2,788 49.9 111 56.9 436 56.6 533 51.5 1,708 47.7

Unknown/not down 11 0.2 2 1.0 1 0.1 1 0.1 7 0.2
Initial sputum culture

Negative 1,289 23.1 51 26.2 186 24.2 248 24.0 804 22.4

Positive 4,123 738 134 68.7 546 70.9 758 73.2 2,685 749

Unknown/not down 172 31 10 5.1 38 4.9 29 2.8 95 2.7
Initial sputum bacteriology

Negative 873 156 45 23.1 151 19.6 174 16.8 503 14.0

Positive 4,711 84.4 150 76.9 619 80.4 861 83.2 3,081 86.0
Types of TB

Extra pulmonary TB 134 24 8 4.1 23 3.0 27 2.6 76 2.1

Pulmonary TB 5,450 97.6 187  95.9 747 97.0 1,008 974 3,508 97.9
Residence

Northern area 2,138 38.3 86 44.1 283 36.8 374 36.1 1,395 389

Central area 1,128 20.2 36 18.5 132 17.1 212 20.5 748 20.9

Southern area 2,067 37.0 51 26.2 307 39.9 409 39.5 1,300 36.3

Eastern area 251 45 22 11.3 48 6.2 40 3.9 141 3.9
Reported hospital

Medical centers 2,109 37.8 86 441 356 46.2 404 39.0 1,263 35.2

Regional hospital 2,419 433 73 37.4 301 39.1 471 45.5 1,574 439

District hospital 1,012 18.1 30 154 103 134 150 145 729 20.3

Private clinics 44 0.8 6 3.1 10 1.3 10 1.0 18 0.5

Comorbidity
HIV
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yes
no
CKD
yes
no
Stroke
yes
no
Cancer
yes
no
Liver
yes
no
COPD
yes
no
DM
yes
no

28
5,556

721
4,863

1,612
3,972

1,451
4,133

646
4,938

1,690
3,894

1,645
3,939

0.5
99.5

12.9
87.1

28.9
711

26.0
74.0

11.6
88.4

30.3
69.7

29.5
70.5

19
176

15
180

11
184

55
140

56
139

21
174

34
161

9.7
90.3

7.7
92.3

5.6
94.4

28.2
71.8

28.7
71.3

10.8
89.2

17.4
82.6

7
763

124
646

115
655

279
491

154
616

115
655

253
517

0.9
99.1

16.1
83.9

14.9
85.1

36.2
63.8

20.0
80.0

14.9
85.1

32.9
67.1

1
1034

154
881

271
764

338
697

168
867

261
774

355
680

0.1
99.9

14.9
85.1

26.2
73.8

32.7
67.3

16.2
83.8

25.2
74.8

34.3
65.7

1
3583

428
3156

1215
2369

779
2805

268
3316

1293
2291

1003
2581

0.0
100.0

11.9
88.1

33.9
66.1

21.7
78.3

7.5
925

36.1
63.9

28.0
72.0
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Table 3 The predictors of TB deaths in different age groups (Cox regression model)

Variables

<45 ylo

45-64 ylo

65-74 ylo

>=75ylo

HR(95%CI)

HR(95%CI)

HR(95%CI)

HR(95%CI)

Sex

Male vs. Female
Initial sputum bacteriology
Positive vs. Negative

Types of TB
PTB vs. EPTB
Residence

Eastern vs. Non-eastern

Comorbidity
HIV
CKD
Stroke
Cancer
Liver
COPD
DM

2.23 (1.52-3.27)

1.61 (1.14-2.26)

1.61 (1.03-2.53)

5.20 (3.16-8.53)

7.47 (4.30-12.97)

3.64 (1.96-6.77)

8.45 (6.11-11.69)

3.39 (2.44-4.71)

1.59 (1.08-2.36)

1.51 (1.26-1.82)

1.84 (1.52-2.23)

1.53(0.98-2.40)

2.43 (1.15-5.12)
4.39 (3.60-5.35)
2.57 (2.10-3.15)
4.30 (3.71-4.99)
1.64 (1.37-1.97)
0.79 (0.65-0.96)

1.24 (1.07-1.44)
1.83 (1.54-2.19)
1.58 (1.04-2.29)
1.35 (0.98-1.85)
2.75 (2.31-3.27)
2.37 (2.06-2.73)
2.45 (2.15-2.80)

1.75 (1.49-2.07)
0.87 (0.76-1.01)

1.81 (1.65-1.99)

1.39 (1.18-1.65)

1.87 (1.69-2.06)
1.65 (1.54-1.77)
1.36 (1.26-1.48)
1.21 (1.07-1.37)

1.09 (1.02-1.18)
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Study 2 The Characteristics and Correlated Factors of Tuberculosis Reported
after Death in TB mortality

Table 1 The characteristics, clinical data and comorbidities of TB cases reported after death

Total (%)
1,409

Age

0-44 36 2.6

45-64 155 11.0

65-74 236 16.7

75+ 982 69.7
SEX

mlae 998 70.8

female 411 29.2
XRAY

Normal 74 5.3

Abnormal 1,200 85.2

Unknown/Not

down 135 9.6
Smear

Negative 1,042 74.0

Positive 264 18.7

Unknown/Not

down 103 7.3
Culture

Negative 83 59

Positive 1,205 85.5

Unknown/Not

down 121 8.6
Bacteriology

Positive 1,259 89.4

Negative 150 10.6
PTB

Ex_pul 32 2.3

Pul 1,377 97.7

Area
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Hospital

COPD

Stroke

CKD

HIV

DM

CA

LIVER

Non-east
East

Non-clinic
Clinic

1,353
56

1,396
13

1,121
288

1,155
254

1,026
383

1,409

1,038

371

989
420

1,217
192

96.0
4.0

99.1
0.9

79.6
20.4

82.0
18.0

72.8
27.2

100.0
0.0

73.7
26.3

70.2
29.8

86.4
13.6
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Table 2 Compare the difference between TB cases reported after death and other TB deaths in TB

mortality
TB cases reported
Other TB deaths
Total after death P value
n (%) n (%)
6,993 1,409 5,584
Age 0.0008
0-44 231 36 2.6 195 35
45-64 925 155 11.0 770 13.8
65-74 1,271 236 16.7 1,035 18.5
75+ 4,566 982 69.7 3,584 64.2
SEX 0.0041
mlae 5,163 998 70.8 4,165 74.6
female 1,830 411 29.2 1,419 25.4
XRAY <0.0001
Normal 323 74 5.3 249 4.5
Abnormal 6,348 1,200 85.2 5,148 92.2
Unknown/Not
down 322 135 9.6 187 3.3
Smear <0.0001
Negative 3,827 1,042 74.0 2,785 49.9
Positive 3,052 264 18.7 2,788 49.9
Unknown/Not
down 114 103 7.3 11 0.2
Culture <0.0001
Negative 1,372 83 5.9 1,289 23.1
Positive 5328 1,205 85.5 4,123 73.8
Unknown/Not
293 121 8.6 172 3.1
down
Bacteriology <0.0001
Positive 5970 1,259 89.4 4,711 84.4
Negative 1,023 150 10.6 873 15.6
PTB 0.7769
Ex_pul 166 32 2.3 134 2.4
Pul 6,827 1,377 97.7 5,450 97.6
Area 0.3947
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Hospital

COPD

Stoke

CKD

HIV

DM

Cancer

Liver dz

Non-east
East

Non-clinic
Clinic

6,686
307

6,936
57

5,015
1,978

5,127
1,866

5,889
1,104

6,965
28

4,977
2,016

5,122
1,871

6,155
838

1,353
56

1,396
13

1,121
288

1,155
254

1,026
383

1,409

1,038

371

989
420

1,217
192

96.0
4.0

99.1
0.9

79.6
20.4

82.0
18.0

72.8
27.2

100.0
0.0

73.7
26.3

70.2
29.8

86.4
13.6

5,333
251

5,540
44

3,894
1,690

3,972
1,612

4,863
721

5,556
28

3,939
1,645

4,133
1,451

4,938
646

95.5
4.5

99.2
0.8

69.7
30.3

71.1
28.9

87.1
12.9

99.5
0.5

70.5
29.5

74.0
26.0

88.4
11.6

0.6154

<0.0001

<0.0001

<0.0001

0.0033

0.0205

0.0038

0.0335
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Table 3 The correlated factors of TB cases reported after death in TB mortality

OR % ClI 95% CI
(force in) (stepwise)
Age
0-44 ref. ref.
45-64 0.95 0.63-1.42 1.00 0.67-1.50
65-74 1.15 0.78-1.72 1.24 0.84-1.83
75+ 1.55 1.06-2.27 1.65 1.14-2.38
SEX
mlae 0.90 0.78-1.03
female ref.
XRAY
Normal ref. ref.
Abnormal 0.67 0.50-0.91 0.73 0.55-0.96
Unknown/Not
2.38 1.66-3.42 2.46 1.73-3.51
done
Bacteriology
Positive 1.75 1.41-2.16 1.86 1.53-2.26
Negative ref. ref.
PTB
Ex_pul ref.
Pul 1.49 0.91-2.45
Area
Non-east ref.
East 0.98 0.72-1.34
Hospital
Non-clinic ref.
Clinic 1.06 0.55-2.04
COPD
N ref. ref.
Y 0.62 0.53-0.72 0.61 0.53-0.71
Stoke
N ref. ref.
Y 0.57 0.49-0.66 0.56 0.48-0.66

CKD
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DM

Cancer

Liver dz

ref.
2.58

ref.
0.79

ref.
1.21

ref.
1.21

2.22-2.99

0.69-0.91

10.5-1.39

1.00-1.45

ref.
2.61

ref.
0.81

ref.
1.21

2.25-3.02

0.70-0.93

1.06-1.39
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Study 3 Compare the correlated factors between TB-specific deaths and
non-TB-specific deaths in TB mortality cases

Table 1 The characteristics and clinical data between TB-specific deaths and non-TB-specific deaths in
TB mortality cases

Non-TB-specific TB-specific

) Total of p
Variables (%) deaths deaths
death value
n (%) n (%)
Total 5,584 4,224 1,360
Sex 0.75
Male 4,165 74.6 3,155 747 1,010 74.3
Female 1,419 254 1,069 25.3 350 25.7
Age <0.001
0-44 195 35 149 35 46 34
45-64 770 138 603 14.3 167 12.3
65-74 1,035 18.5 828 19.6 207 15.2
=75 3,584 64.2 2,644 62.6 940 69.1
Initial chest X-ray <0.001
Normal 249 45 215 51 34 25
Abnormal 5,148 92.2 3,866 915 1,282 94.3
Unknown/not down 187 3.3 143 34 44 3.2
Initial sputum smear <0.001
Negative 2,785 499 2,267 53.7 518 38.1
Positive 2,788 499 1,948 46.1 840 61.8
Unknown/not down 11 0.2 9 0.2 2 02
Initial sputum culture <0.001
Negative 1,289 23.1 1,026 24.3 263 19.3
Positive 4,123 738 3,068 72.6 1,055 77.6
Unknown/not down 172 3.1 130 3.1 42 3.1
Initial sputum bacteriology <0.001
Negative 873 15.6 703 16.6 170 125
Positive 4711 844 3,521 834 1,190 87.5
Types of TB 0.25
Extra pulmonary TB 134 24 107 25 27 20
Pulmonary TB 5450 97.6 4,117 945 1,333 98.0
Residence <0.01
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Northern area
Central area
Southern area
Eastern area
Reported hospital
Medical centers
Regional hospital
District hospital
Private clinics

2,138
1,128
2,067

251

2,109
2,419
1,012

44

38.3
20.2
37.0

45

37.8
43.3
18.1

0.8

1,622
850
1,586
166

1,708
1,747
734
35

38.4
20.1
37.6

3.9

40.4
41.4
17.4

0.8

516
278
481

85

401
672
278

9

37.9
20.4
35.4

6.3

29.5
49.4
20.4

0.7

<0.001
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Table 2 The comorbidities between TB-specific deaths and non-TB-specific deaths in TB mortality cases

Non-TB-specific TB-specific

Variables Total of (%) deaths deaths p value
death
n (%) n (%)
Total 5,584 4,224 1,360
COPD <0.001
Yes 1,690 30.3 1,233 292 457 33.6
No 3,894  69.7 2,991 7038 903 66.4
DM <0.001
Yes 1645 29.5 1,294  30.6 351 2538
No 3939 705 2,930 694 1,009 74.2
Cancer <0.001
Yes 1451  26.0 1,293 30.6 158 11.6
No 4133 74.0 2931 694 1,202 88.4
Stroke 0.01
Yes 1612 289 1,258 29.8 354 26.0
No 3972 711 2,966 70.2 1,006 74.0
Chronic liver disease and cirrhosis <0.001
Yes 646 11.6 538 12.7 108 7.9
No 5120 917 3,868 91.6 1,252 92.1
Chronic kidney disease <0.001
Yes 721 129 580 13.7 141 104
No 4863 87.1 3,644 86.3 1,219 89.6
HIV 0.09
Yes 28 0.5 25 0.6 3 02
No 5556  99.5 4,199 994 1,357 99.8
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Table 3 The correlated factors between TB-specific deaths and non-TB-specific deaths in TB mortality

cases
Non-TB-specific deaths TB-specific deaths
Variables
(stepwise) " Cl (stepwise) % Cl

Sex

Male vs. Female 1.09 1.02-1.17 1.10 0.97-1.24
Age

45-64 y/Ir vs. <45 yir 2.80 2.34-3.36 3.01 2.17-4.18

65-74 y/r vs. <45 yIr 5.19 4.33-6.21 5.42 3.93-7.48

75+ y/r vs. <45 yir 9.88 8.32-11.74  14.43 10.69-19.49
Initial sputum bacteriology

Positive vs. Negative 1.67 1.53-1.83 2.28 1.94-2.68
Types of TB

PTB vs. EPTB 1.31 1.07-1.61
Residence

Eastern area vs. Non-eastern area 1.22 1.04-1.42 1.85 1.48-2.31
Comorbidity

HIV 4.48 3.00-6.68

CKD 2.48 2.27-2.71 1.78 1.49-2.12

Stroke 2.02 1.89-2.17 144 1.28-1.64

Cancer 2.39 2.24-2.56 0.70 0.59-0.82

Liver 1.67 1.52-1.82

COPD 0.94 0.87-1.00

DM 1.11 1.04-1.19
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