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Background

Tuberculosis (TB) contacts had been identified as a high risk population to
develop active TB disease. Since 2008, Taiwan TB control program
endorsed contacts tracing and gradually expanded latent TB infection
(LTBI) treatment. Some underlying medical conditions, such as HIV
infection and using TNF-a-blockers have also been identified as risk
factors to develop active TB. Risk among contacts with these medical
conditions needs to be quantified for further prioritization and interventions
to detect active TB disease early and to find persons at-risk for LTBI
treatment to prevent TB disease.

Methods

We conducted a cohort study using contacts of active TB patients from
Taiwan TB registry during 2005-2012. All contacts were followed till
December 31, 2014 for developing active TB disease. Contacts who
developed active TB disease before TB notification of the index TB case or
receiving LTBI treatment were excluded. The demographic and index case
information of contacts were obtained from the TB registry. We also used
the unique individual identifier of each contact to cross-link with both the
HIV surveillance system and the national health insurance (NHI) claims
database for the underlying medical condition. We estimated the hazard
ratio (HR) and 95% confidence interval (CI) for the association of TB risk
and underlying medical conditions among contacts using Cox proportion
hazard model.

Results

A total of 4,227 (0.77%) active TB cases among 552,269 contacts without
LTBI treatment were found in our study. The overall incidence of contacts
to develop active TB was 157.50 per 100,000 person-year. The TB
incidence of contacts with diabetes, chronic kidney disease (CKD) and
dialysis was 406.37, 487.58, and 648.66/100,000 respectively. The TB
incidence among all contacts had gradually declined with the increasing of
time after exposure except dialysis patients.

Multivariate analysis of cox model revealed that contacts with oral
hypoglycemic agents for glycemic control had a 1.22 times (1.08-1.38) of

5



risk to develop active TB than non-diabetes; however, those with insulin
control had a trend of lower risk of TB but not statistically significant
(aHR: 0.88, 0.61-1.26). Contacts with chronic kidney disease (CKD)
without dialysis had a 1.21 (1.07-1.37) times of TB risk than those without
CKD. If we exclude the contacts who developed active TB within three
months after exposure or index case of negative culture, the results
remained similar. However, the highest at-risk of population to develop
active TB were contacts with HIV infection (aHR: 2.80, 1.66-4.74) and
pneumoconiosis (aHR: 3.20, 1.98-5.17).

Conclusion

Contacts with underlying disease of HIV infection, diabetes, CKD, and
pneumoconiosis had higher risk to develop active TB. In addition to get
history of underlying disease, information through cross-matching with
NHI database would provide the public health staff prioritization of
contacts.

Key words: Taiwan, active tuberculosis disease, contacts, risk, diabetes,
chronic kidney disease
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Table 1. Characteristics among TB contacts without LTBI treatment, 2005-2012

(N=552,269)

Characteristic n (%) Characteristic n (%)
Infectiousness of

Gender _
index case
smear and culture

male 261434 (47.3%) . 193423 (35.0%)
positive
Smear neg. but culture

female 290835 (52.7%) 194699 (35.3%)

Age group (years)
<20

20-39

40-59

60-79

=280

Income
Unknown/unemployed

=25200/month

>25200/month
Settings of exposure
household

school

occupation

others

Chest X-ray of index

case
normal
no cavitation

cavitation

124949 (22.6%)
188084 (34.1%)
154812 (28.0%)
62103 (11.2%)
22321 (4.0%)

275072 (49.8%)
139835 (25.3%)
137362 (24.9%)
289546 (52.4%)
116179 (21.0%)

90362 (16.4%)
56182 (10.2%)

42609 (7.7%)
408322 (73.9%)
101338 (18.3%)

positive

culture negative
Re-exposure = 1
Diabetes”

CKD (overall)
CKD'

ESRD with dialysis*
Other comorbidity
HIV?

RA  with
blocker'!
Malignancy'

TNF-a-

Transplantation™
Pneumoconiosis’
Using steroid+*
Liver disease®
coprD!!l

Autoimmune disease’

*

Health utilization™

Outpatient visit > 8

164147 (29.7%)
29141 (5.3%)
17959 (3.3%)
17635 (3.2%)
17501 (3.2%)
134 (<0.1%)

621 (0.1%)

27 (<0.1%)

10230 (1.9%)
191 (<0.1%)
218 (<0.1%)
2368 (0.4%)
3165 (0.6%)
35475 (6.4%)

4876 (0.9%)

257395 (46.6%)

Abbreviation : HIV: human immunodeficiency virus ; COPD: chronic obstructive

pulmonary disease ; CKD: chronic kidney disease ; RA: Rheumatoid arthritis ; TNF-

a-blocker: Tumor necrosis factor a blocker
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Table 2. Baseline characteristics of 552269 contacts by diabetes status.

DM
Non-DM  (A)Metformin (B)OHA user (C)insulin user
(n=534310)  only (n=14898)  (n=2455)
(n=606)
Characteristic n % n % n % n %
Gender
Male 253570  47.5 283 46.7 6510 43.7 1071 43.6
Female 280740  52.5 323 533 8388 56.3 1384 56.4
Age,
34 (20-50) 67 (55-78) 65 (55-75) 65 (54-75)
median (IQR)
Income
Unknown /
unemployed 265631  49.7 333 55.0 7613 51.1 1495 60.9
=25200/month 134004 25.1 163 26.9 4979 334 689 28.1
>25200/month 134675 25.2 110 18.2 2306 15.5 271 11.0
Settings of
exposure
household 276326  51.7 463 76.4 11107 74.6 1650 67.2
school 115972 21.7 10 1.7 133 0.9 64 2.6
occupation 88827 16.6 50 8.3 1253 8.4 232 9.5
others 53185 10.0 83 13.7 2405 16.1 509 20.7
Infectiousness
of index case
smear and
culture positive 187378  35.1 196 323 5104 343 745 304
smear neg. but
culture positive 187576  35.1 252 41.6 5783 38.8 1088 44.3
culture negative 159356  29.8 158 26.1 4011 26.9 622 253
Chest X-ray of
index case
normal 41077 7.7 51 8.4 1270 8.5 211 8.6
no cavitation 394614 739 474 78.2 11370 76.3 1864 75.9
cavitation 98619 18.5 81 13.4 2258 15.2 380 15.5
Re-exposure
0 506140 94.7 573 94.6 14098  94.6 2317 94.4
=1 28170 53 33 55 800 54 138 5.6
CKD
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DM

Non-DM  (A)Metformin (B)OHA user (C)insulin user

(n=534310)  only (n=14898)  (n=2455)
(n=606)

Characteristic n % n % n % n %
non-CKD 521059  97.5 508 83.8 11797 792 1270 51.7
CKD' 13139 25 98 162 3089 207 1175 47.9
ESRD with

o 112 0.02 0 0.0 12 0.1 10 0.4
dialysis*
HIV 615 0.1 1 0.2 4 0.03 1 0.04
RA+ TNF-a-

25 0.0 0 0.0 2 0.01 0 0.0

blocker!
Malignancy' 9170 1.7 41 6.8 839 5.6 180 73
Transplantation”
. 164 0.03 0 0.0 11 0.1 16 0.7
Pneumoconiosis
" 200 0.04 0 0.0 17 0.1 1 0.04
Using steroid* 2096 0.4 14 2.3 204 1.4 54 22
Liver disease® 2714 0.5 5 0.8 341 23 105 43
coppl/l 32275 6.0 119 196 2609 175 472 19.2
Autoimmune

. 4554 0.9 11 1.8 270 1.8 41 1.7
disease®
Freq. of
HbA1C
<2 534097 99.96 592 97.7 14644 983 2411 98.2
>2 213 0.04 14 23 254 1.7 44 1.8

Abbreviation : HIV: human immunodeficiency virus ; COPD: chronic obstructive pulmonary disease ; CKD:
chronic kidney disease ; RA: Rheumatoid arthritis ; TNF-a-blocker: Tumor necrosis factor a blocker; OHA: oral

hypoglycemic agents
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Table 3. Baseline characteristics of 552269 contacts, by stage of chronic kidney

disease.
CKD (overall)
Non-CKD (A) CKD (B)ESRD with
(n=534634) (n=17501) dialysis
(n=134)

Characteristics n % n % n %
Gender
Male 251838 47.1 9530 54.5 66 49.3
Female 282796 52.9 7971 45.6 68 50.8
Age, median (IQR) 34 (20-50) 68 (54-79) 64.5 (57.0-74.0)
Income
Unknown /
unemployed 264763 49.5 10221 58.4 88 65.7
=<25200/month 134750 25.2 5051 28.9 34 25.4
>25200/month 135121 25.3 2229 12.7 12 9.0
Settings of
exposure
household 278021 52.0 11470 65.5 55 41.0
school 115875 21.7 304 1.7 0 0.0
occupation 88587 16.6 1761 10.1 14 10.5
others 52151 9.8 3966 22.7 65 48.5
Infectiousness of
index case
smear and culture
positive 187732 35.1 5641 322 50 37.3
smear neg. but

- 187108 35.0 7537 43.1 54 40.3
culture positive
culture negative 159794 29.9 4323 24.7 30 22.4
Chest X-ray of
index case
normal 41135 7.7 1464 8.4 10 7.5
no cavitation 394509 73.8 13729 78.5 84 62.7
cavitation 98990 18.5 2308 13.2 40 29.9
Re-exposure
0 506667 94.8 16339 934 122 91.0
=1 27967 5.2 1162 6.6 12 9.0
Diabetes”
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CKD (overall)

Non-CKD (A) CKD (B)ESRD with
(n=534634) (n=17501) dialysis
(n=134)
Characteristics n % n % n %
non-DM 521059 97.5 13139 75.1 112 83.6
Metformin only 508 0.1 98 0.6 0 0.0
OHA user (except
) 11797 2.2 3089 17.7 12 9.0
metformin only)
insulin users 1270 0.2 1175 6.7 10 7.5
HIV 609 0.1 12 0.1 0 0
RA with TNF-a-
23 0.0 4 0.02 0 0.0
blocker!
Malignancy'” 8412 1.6 1804 10.3 14 10.5
Post
oL 81 0.02 106 0.6 4 3.0
transplantation
Pneumoconiosis’’ 173 0.03 45 0.3 0 0.0
Using steroid* 1913 0.4 453 2.6 2 1.5
Liver disease® 2477 0.5 683 3.9 5 3.7
copDll 31003 5.8 4455 25.5 17 12.7
Autoimmune
) 4382 0.8 491 2.8 3 2.2
disease™

Abbreviation : HIV: human immunodeficiency virus ; COPD: chronic obstructive pulmonary disease ; CKD:
chronic kidney disease ; RA: Rheumatoid arthritis ; TNF-a-blocker: Tumor necrosis factor o blocker; OHA: oral
hypoglycemic agents

"Diabetes : 42§ 4" index_date % 2 £ 2 15 1 B p - PELAMR " AR ES (¢ 7 insulin, %3+ 631
F)H30xA M PBAFINL R ] KBTS

fCKD : #2ff 4" index date # 2 # 2 {6 1 % p > PEADRAMI KA LI | X LEAE > LRGP EEY
AT LA Y #

fESRD with dialysis : -}‘a‘%ﬁﬁ-’ﬁ *index date m 2 £ X (S I BPP > F 2 PBRTENALL P2 R
FOM2ATLUTREY 20 AR 00 = 1 b

SHIV : g 5% 0 HIV FA RS > 5 (DR F HIVEED 2k G H5 > & Q&M F HIVIEFD &k
BEHEOBIP & Q)M FHIVAHFD 6RBPHE6BY 2 5EP > 2 4 HIViZdrp #123
B 7 e CD4 5% B <200 ¥ E7id 38 AIDS

IRA with TNF-a-blocker : #%—W—‘ﬁ *tindex date w 2 £ 2 16 1 B2 p > PEL RM 3 Ak | X BEHE >
TPREBAMFT FHR 30X A Ay E@* TNF-a blocker

IMalignancy : #ffF>vindex date w2 & 2 {2 12 P o AL R 3TN ke | XL U

**Post transplantation : 3§ ;ﬁ *index date m 2 # 25 1 BP P > PEDZAF IS A 1 XL U
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T Pneumoconiosis : ¥ff ¢t index date # 2 & T {2 1Y PN o PEL R 3 H S Ll 1 LU
HUsing steroid : 4%/ 4 >" index_date 5 2 £ 2 15 1 B P » P &L AR T steroid F & (%3 189 7)i%
30 = b

$SLiver disese - ¥ff ¢ >vindex date 2 & T {2 1Y PN o AL A3 F SN ke 1 LU

llicOPD : #-%ﬁﬁ—l‘%? index date# 2 £ 2 % 1B p > PEBAMI L Afe | XL U4

17 Autoimmune disease : #&W—’“ *rindex date m 2 £ X {5 1 B2 p > PELRMF 3L Ale 1l XL UTHE

““index_date {5 — & p It "f ¥ TB 7&;,
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Table 4. Results of cox model for the association between DM, CKD status and active TB among contacts (n=552269) (Model 1: all contacts without LTBI treatment; Model 2: excluding contacts developing active TB
within 3 months after exposure; Model 3: excluding contacts with culture neg. index case)

univariate multivariate-model 1 (n=552269) multivariate-model 2 (n=551350) multivariate-model 3 (n=387395)
TB (n=4227) non-TB (n=548042) 95% CI 95% CI 95% CI 95% CI
HR P aHR P aHR P aHR _— P
n % n % Lower Upper Lower Upper Lower Upper Lower  Upper

Diabetes
Non-DM 3913 92.6 530397 96.8 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF
DM (overall) 314 7.4 17645 3.2 2.61 2.32 2.92 <0.001

Metformin only 9 0.2 597 0.1 2.28 1.19 4.38 0.014 1.00 0.52 1.93 0.996 1.29 0.67 248 0.447 1.48 0.74 2.97 0.268

OHA 275 6.5 14623 2.7 2.70 2.39 3.05 <0.001 1.22 1.08 1.38 0.002 1.24 1.08 1.43 0.003 1.26 1.08 1.48 0.004

Insulin 30 0.7 2425 0.4 2.04 1.42 2.92 <0.001 0.88 0.61 1.26 0.486 0.86 0.57 1.31 0.486 1.06 0.69 1.62 0.788
Freq. of HbA1C

<2 2407 56.9 259027 473
=2 1820 43.1 289015 52.7

Gender

Male 2407 56.9 259027 47.3 1.54 1.45 1.63 <0.001 1.63 1.53 1.74 <0.001 1.72 1.6 1.84 <0.001 1.72 1.59 1.86 <0.001

Female 1820 43.1 289015 52.7 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF
Age, median (IQR)

51 (28-74) 35(20-51) 1.03 1.03 1.03 <0.001 1.02 1.02 1.02 <0.001 1.02 1.02 1.03 <0.001 1.02 1.02 1.02 <0.001
(cont. variable)

Income
Unknown/unemployed 2497 59.1 272575 49.7 3.01 2.71 3.34 <0.001 2.74 2.46 3.05 <0.001 3.14 2.76 3.56 <0.001 3.25 2.81 3.75 <0.001
=25200/month 1313 31.1 138522 253 3.00 2.69 3.35 <0.001 2.15 1.92 2.40 <0.001 2.40 2.10 2.74 <0.001 243 2.10 2.83 <0.001
~25200/month 417 9.9 136945 5.0 REF REF REF REF REF REF REF REF REF REF REF REF REF REF  REF REF
Settings of exposure
household 3390 80.2 286156 52.2 5.77 5.03 6.63 <0.001 3.70 3.19 4.28 <0.001 3.06 2.61 3.58 <0.001 3.05 2.57 3.6 <0.001
school 215 5.1 115964 21.2 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF
occupation 223 53 90139 16.4 1.37 1.13 1.65 0.001 1.45 1.19 1.76 0.001 1.33 1.08 1.65 0.009 1.20 0.94 1.52 0.137
others 399 9.4 55783 10.2 4.12 3.49 4.86 <0.001 2.54 2.13 3.02 <0.001 2.19 1.80 2.65 <0.001 2.18 1.78 2.67 <0.001
Infectiousness of index
case
S+C+ 2212 523 191211 349 231 2.14 2.51 <0.001 2.14 1.97 2.32 <0.001 2.21 2.02 243 <0.001 1.79 1.65 1.94 <0.001
S-C+ 1185 28.0 193514 353 1.26 1.15 1.38 <0.001 1.18 1.08 1.29 0.001 1.22 1.10 1.35 0.001 REF
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univariate multivariate-model 1 (n=552269) multivariate-model 2 (n=551350) multivariate-model 3 (n=387395)

TB (n=4227) non-TB (n=548042) 95% CI 95% CI 95% CI 95% CI
HR P aHR P aHR P aHR _— P
n % n % Lower Upper Lower Upper Lower Upper Lower  Upper

C- 830 19.6 163317 298 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF
Chest X-ray of index
Cavitation, yes 1184 28.0 100154 18.3 1.68 1.57 1.80 <0.001 1.68 1.57 1.81 <0.001 1.66 1.53 1.79 <0.001 1.70 1.56 1.86 <0.001
Cavitation, no 3043 72.0 447888 81.7 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF
Re-exposure

0 3861 913 519267 94.7 REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF REF

=1 366 8.7 28775 53 1.57 1.41 1.74 <0.001 1.52 1.37 1.70 <0.001 1.89 1.69 2.11 <0.001 1.87 1.65 2.11 <0.001
Chronic kidney disease
non-CKD 3922 92.8 530712 96.8 REF REF REF REF
CKD (overall) 305 7.2 17330 32 297 2.64 333 <0.001
CKDf 302 7.1 17199 3.1 2.96 2.63 333 <0.001 1.21 1.07 1.37 0.003 1.28 1.11 1.47 0.001 1.27 1.09 1.49 0.003
ESRD with dialysis? 3 0.1 131 0.0 3.96 1.28 12.23 0.017 1.76 0.57 5.47 0.328 2.23 0.72 6.92 0.167 2.52 0.81 7.84 0.111
HIVS 14 0.3 607 0.1 3.36 1.99 5.68 <0.001 2.80 1.66 4.74 0.001 3.18 1.8 5.62 <0.001 2.46 1.17 5.17 0.018
RA+ TNF- ¢ -blocker! 1 0.0 26 0.02 5.45 0.77 38.89 0.091 3.57 0.50 25.72 0.206 4.70 0.65 34.01 0.125
Malignancy? 184 4.4 10046 1.8 2.98 2.57 3.46 <0.001 1.34 1.16 1.57 0.001 1.37 1.15 1.62 0.001 1.44 1.19 1.74 0.001
Transplantation™ 3 0.1 188 0.0 2.26 0.73 7.01 0.157 1.24 0.40 3.87 0.713 1.50 0.48 4.70 0.488 1.19 0.30 4.82 0.806
Pneumoconiosis’t 17 0.4 201 0.0 13.71 8.52 22.08 <0.001 3.20 1.98 5.17 <0.001 3.04 1.72 5.39 0.001 3.29 1.76 6.15 0.001
Using steroid* 50 1.2 2318 0.4 3.22 243 4.25 <0.001 1.48 1.11 1.97 0.007 1.59 1.16 2.18 0.004 1.43 0.99 2.08 0.058
Liver disease’" 69 1.6 3096 0.6 3.76 2.96 4.76 <0.001 1.59 1.25 2.03 0.001 1.83 1.41 2.38 <0.001 1.93 1.45 2.58 <0.001
copDlll 692 16.4 34783 6.3 3.26 3.00 3.54 <0.001 1.46 1.34 1.60 <0.001 1.42 1.28 1.57 <0.001 1.42 1.27 1.59 <0.001

Abbreviation - S: smear; C: culture; HIV: human immunodeficiency virus ; COPD: chronic obstructive pulmonary disease ; CKD: chronic kidney disease ; RA: Rheumatoid arthritis ; TNF-a-blocker: Tumor necrosis factor a blocker; OHA: oral hypoglycemic agents
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Supplement Table 1 (a). TB incidence with 95% confidence interval among contacts without LTBI treatment, by characteristics and underlying diseases (N=522,269)

Age
ESRD with _ RA with TNF-a- Autoimmune Liver ‘ Using
group All contacts Male Female Diabetes” CKDf HIVS Pneumoconiosis’ COPDI! Transplantation™ | Malignancy’
dialysis? blocker | disease disease®’ steroid*
(years)
157.50 195.45 125.32 406.37 487.58 648.66 551.88 656.82 2420.66 476.03 495.53 532.40
All 929.15 303.34 371.35
(152.80- (187.80- (119.70- (363.30- (434.90- (165.00- (314.10- (515.00- (1457.00- (441.50- (427.70- (399.40-
contacts (46.49-4582.00) | (237.40-382.20) (94.46-1011.00)
162.30) 203.40) 131.20) 453.20) 544.90) 1765.00) 904.00) 826.20) 3797.00) 512.50) 571.10) 696.20)
105.01 114.99 94.48 1620.88
85.61 99.13 60.35 160.38
0-19 (97.21- (103.70- (84.03- 0.00 0.00 (81.10- 0.00 0.00 0.00 0.00 0.00
(4.28-422.20) (16.62-327.50) (34.35-98.86) (8.03-791.00)
113.30) 127.20) 105.90) 7994.00)
95.85 90.01 258.93 262.98 484.75 645.95 147.03 198.46
92.65 181.46 215.03
20-39 (86.76- (81.96- (104.90- (152.80- 0.00 (225.10- 0.00 (261.80- 0.00 (97.26- 0.00 (50.48-
(86.57-99.06) (84.27-344.60) (87.15-447.20)
105.70) 98.63) 538.60) 424.00) 920.50) 1344.00) 213.90) 540.10)
130.69 172.87 95.77 302.32 276.24 511.93 509.06 607.83 261.21 595.14 242.19 424.69
164.82
40-59 (122.90- (159.60- (86.85- (243 30- (211.20- (25.61- (161.80- 0.00 (420.30- 0.00 (212.00- (151.40- (172.20- (241.70-
(93.82-270.00)
138.90) 187.00) 105.40) 371.50) 355.30) 2525.00) 1228.00) 852.20) 318.50) 1620.00) 331.70) 695.70)
359.59 554.03 24291 423.73 513.06 958.00 2563.70 582.51 2649.39 611.75 467.04 802.06
476.64
60-79 (338.30- (511.20- (221.00- (362.00- (429.20- (160.60- (128.30- 0.00 (370.20- (1435.00- (542.60- 0.00 (363.40- (520.80-
(325.30-675.60)
381.90) 599.50) 266.40) 493.10) 608.80) 3165.00) 12640.00) 875.20) 4504.00) 687.30) 591.50) 1184.00)
934.99 1307.71 613.93 740.86 1043.19 22574.38 2463.22 2947.75 1157.92 1539.58 1005.02
1062.20
=80 (865.20- (1187.00- (538.40- (571.60- (855.80- 0.00 0.00 (1129.00- (1295.00- (1080.00- (1029.00- 0.00 (1221.00- (510.50-
(617.20-1713.00)
1009.00) 1437.00) 697.30) 945.30) 1260.00) 111300.00) 4281.00) 6534.00) 1298.00) 1916.00) 1791.00)
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Supplement Table 1 (b). TB incidence with 95% confidence interval among contacts without LTBI treatment, by characteristics, underlying diseases and gender (N=522,269)

Age
RA with TNF-a- Autoimmune disease
group All contacts Diabetes” CKDf ESRD with dialysis* HIVS H " Liver disease®® Pneumoconiosis'’ coppll Transplantation™ Malignancy' Using steroid*
(years) blocker
male female male female male female male female male female male female male female male female male female male female male female male female male female
195.45 125.32 519.86 327.26 571.33 397.89 469.82 801.14 519.02 890.00 982.89 486.02 240.16 672.99 624.74 3169.29 604.37 346.68 190.74 705.27 819.00 269.78 672.82 440.48
Al (187.80- (119.70- (445.00- (277.80- (492.90- (331.10- (23.51- (134.30- (281.20- (149.20- 0.00 (49.18- (329.30- | (173.90- (500.20- (401.50- | (1908.00- 0.00 (549.90- (305.70- (9.54- (118.20- (684.60- (207.20- (445.10- | (291.40-
comaets 203.40) 131.20) 603.90) 383.10) 658.80) 474.40) 2317.00) | 2647.00) 882.40) 2940.00) 4847.00) 693.00) 323.80) 887.30) 930.40) 4971.00) 662.80) 391.60) 940.70) 2330.00) 972.40) 345.60) 978.60) 640.70)
114.99 94.48 152.70 1620.88 99.37 98.90 51.24 73.41 304.84
0-19 (103.70- (84.03- 0.00 0.00 (7.64- 0.00 0.00 0.00 (81.10- 0.00 0.00 0.00 (4.97- (4.95- 0.00 0.00 0.00 0.00 (22.41- (32.11- 0.00 0.00 (15.25- 0.00 0.00 0.00
127.20) 105.90) 753.10) 7994.00) 490.10) 487.80) 101.40) 145.20) 1503.00)
95.85 90.01 414.33 90.05 181.25 376.01 449.27 1083.99 93.92 209.33 508.12 1412.06 160.93 137.69 90.82 295.99 284.12
20-39 (86.76- (81.96- (151.80- (4.51- (73.46- (183.40- 0.00 0.00 (196.50- (54.24- 0.00 0.00 (4.70- (91.44- (161.40- (236.70- 0.00 0.00 (84.63- (78.38- 0.00 0.00 (4.54- (108.40- 0.00 (72.27-
105.70) 98.63) 918.40) 444.10) 377.00) 690.00) 888.70) 5346.00) 463.20) 414.10) 1226.00) 4665.00) 279.70) 225.50) 447.90) 656.10) 773.20)
172.87 95.77 333.80 270.14 283.71 266.59 1103.84 453.14 808.34 211.05 151.54 546.87 835.51 325.86 204.91 288.81 1267.20 358.74 177.68 753.01 237.95
40-59 (159.60- (86.85- (248.90- (193.90- | (198.50-3 | (174.80- 0.00 (55.23- (115.30- (40.44- 0.00 0.00 (67.06- (76.97- (351.40- (407.50- 0.00 0.00 (247.20- (147.70- (14.45- (212.40- (222.40- (107.00- (367.20- (87.18-
187.00) 105.40) 438.90) 367.00) 93.80) 390.60) 5444.00) 1233.00) 3987.00) 509.10) 270.10) 814.40) 1533.00) 422.00) 277.30) 1424.00) | 4187.00) 549.80) 278.70) 1382.00) 527.40)
554.03 24291 597.72 336.23 642.28 407.28 1407.24 726.17 3306.03 1021.77 332,51 817.75 369.77 3500.24 814.95 42591 773.63 255.16 873.57 754.55
60-79 (511.20- | (221.00- (474.20- (270.20- (505.40- (309.80- (70.41- (36.33- (165.40- 0.00 0.00 0.00 (568.30- | (196.80- (465.50- (161.70- | (1897.00- 0.00 (700.80- (348.40- 0.00 0.00 (569.00- (162.20- (443.70- | (419.70-
599.50) | 266.40) 744.00) 413.70) 805.40) 526.20) 6940.00) | 3581.00) 16310.00) 1703.00) | 528.40) 1340.00) 731.40) 5951.00) 942.60) 515.80) 1029.00) 383.40) 1557.00) | 1258.00)
1307.71 613.93 1093.73 505.85 1338.42 689.80 22574.38 1722.68 674.37 10753.04 1048.57 3234.36 1344.72 893.35 2105.59 766.70 1189.63 815.24
>80 (1187.00- | (538.40- (777.60- (334.60- | (1055.00- | (477.00- 0.00 0.00 0.00 0.00 0.00 (1129.00- (840.10- | (273.30- (4703.00- (333.20- | (1185.00- 0.00 (1165.00- | (723.40- 0.00 0.00 (1621.00- | (453.90- (482.20- | (259.00-
1437.00) | 697.30) 1498.00) 735.70) 1676.00) 947.10) 111300.00) | 3161.00) | 1403.00) | 21270.00) 2529.00) | 7169.00) 1544.00) | 1092.00) 2692.00) | 1219.00) | 2474.00) | 1966.00)

Abbreviation : HIV: human immunodeficiency virus ; COPD: chronic obstructive pulmonary disease ; CKD: chronic kidney disease ; RA: Rheumatoid arthritis ; TNF- a -blocker: Tumor necrosis factor « blocker
“Diabetes : #%‘Wjﬁ%? index datem 2 £ 2 {5 1B} > PEL RFR™ a‘%ff\)ﬁfé& (¢ 7 insulin, 23+ 631 £)H 30X NP AFIXL LIl TP

'CKD @ ##ff 4>t index date # 2 £ 215 17 P > PAL R 38 GFe | TLEA > L% B & L EHT LA DR F

*ESRD with dialysis : #«%—Wﬂ‘ﬁ*? index_ date # 2 22 (5 1B PPN > § 20 PBRETERE P PZAMNR2DEHY 2T 90 X 02 L

SHIV: § 6% P HIVFERER -3 (DEMFHVERD 2RBP P> & QBRAFHIVEF) RFPPE 6B P > & OEAFHIVER) 2RFPPE 6B I 5&p > T RAF HIVIEEFP #153% 7 5CDA e iE 200 & F (710 4 AIDS
IRA with TNF- ¢ -blocker : #%-W*Ff*? index date m 2 22 2 I B P » PEALAFIILNER I ADEH/ > P PELRAH* F530 X 2 Efay 51 * TNF-a blocker

‘Malignancy : Feff >t index datew 2 £ L {0 1B P> PELRAHF IS LI X LU

*"Post transplantation : #f§ ?f *index date % 2 £ X {5 1 B2 P - PEZ AR IZL LR 1 B4

f Pneumoconiosis : #f§ ?f *index date # 2 F X 2 1 B2 p » PAELAHF I Lk | LU

HUsing steroid * 4§ 4 *" index date # 2 #3215 1 B 7 p » PAL A f & ¥ steroid & (%3 189 3)i% 30 = 12 ¥

SLiver disese : #%ﬁﬂjﬁ *index date # 2 #F X 2 1 B2 p » PEL A I Lk | DU

H

llcopD : #ﬁ-ﬁﬂ?ﬁ”’? index date m 2 # 2 f6 1 B P p > PEP R 308 G 1 &3 4748

1 Autoimmune disease : Eff >t index date w2 EZ B LY P> PELIH I XL DR 1 XL EH; "index_date {& - # p i 3 !,!rt %] TB i‘l—u;/;
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