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(12 DDD 4 71 )e & x 3 &390 Pl &K 5 28 Faig ¥ —"F'f ;

90 B S R E SRR o R ggdr ATC code > 42
%= ~ 0858 ATC code
L= UYAS ] ATC code
Antiplatelet BO1AC

1. lrreversible cyclooxygenase inhibitors:
acetylsalicylic acid ( Aspirin)

2. Adenosine diphosphate ( ADP) receptor
inhibitors: clopidogrel, prasugrel, ticagrelor,
ticlopidine

3. Phosphodiesterase inhibitors: cilostazol

4. Protease-activated receptor-1 (PAR-1)

antagonists: vorapaxar

5. Glycoprotein IIB/II1A inhibitors:
abciximab, eptifibatide, tirofiban

6. Adenosine reuptake inhibitors:
dipyridamole

Calcium channel blocker CO8CA
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Corticosteroids

Metformin

Disease-modifying antirheumatic drugs:
quinolines, gold preparations, penicillamine,
and other similar agents

Non-steroid anti-inflammatory drug

Statins

Systemic immunosuppressants and biological
agents: selective immunosuppressants, tumor
necrosis factor alpha inhibitors, interleukin
inhibitors, calcineurin inhibitors, and other

immunosuppressants

HO02AB, H02B
Al10BA
MO1CA, M01CB,

MO1CC

MO1AA, MO1AB,
MO1AC, MO1AE,
MO1AG, MO1AH,
MO1AX

C10AA, C10BA,
C10BX

LO4AA, LO4AB,
LO4AC, LO4AD,

LO4AX
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IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY:
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( MNational Health Insurance Administration Database

I
=1 admissions or 22 out-patient visits with a
osteopoprosis diagnosis

!

1,050,771 patients with diagnosed
osteoporosis

21 bone fracture record within 365 days before
index date from 2007-2014

v

218,908 patients with osteoporosis and
bone fracture

Exclude following status before index date
1. Unknown age (n=191) and sex (n=258)
2. Died within 365 days after diagnosed

osteoporosis (n=11,005)

3. TB, ESRD, CKD, DM nephropathy,
hypertensive chronic kidney disease,
hemaodialysis or peritoneal dialysis
(n=22,143)

4, Age under 60 years old (n=19,187)

Y

Patients with osteoporosis and bone
fracture
(n=166,124)

Bisphosphonate users Bisphosphonate nonusers
(n=46,842) (n=119,282)

Bl- ~ B&EIz %#E“ZTT o A2 R
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PERVEIRFLL TBEBAAAR Y F AT St S
H s o003 M 0 Pk et 5 1,126 4 (0.94%) vs. 322 4
(0.89%) » 4p & crfc » F 3 26,400 &7 3 et ¢ A EAARE AT R ¥
% °

SRR R BRI R R B BAR 0 b RIE
ek AL B RERCFRE R R TR 2 HF
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LAt LT K 5% 0 A uE R RILM & L 2.32%vs. 1.58% 0 &
14 R % 8.63% vs. 8.11%% 0.22% vs. 0.15% - p i& % <0.0001 » 0.0006
2 0.0033 ° 4p & AR RATZL R T K el 1 B B R o B AR
FARERCR R R PR R FRIF R o FRRL P
G e g et 0 ] G 6.76% V. 6.24% 0 p B
0.0001 » 4 fj % 5 3.36% vs. 2.97% » p .<0.0001 » 55k # 7% < %ops 5
13.04% vs. 12.18% > p ©£<0.0001 2 . 5 = 5.16% vs. 3.56% > p &
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©<0.001) » 257 FIFR 5 Lok f Fehi ¥ o (8 * - 51.36% vs. 2t
* % 42.51% > p E<0.001) - % FFEHE F ot F (i ¥ 4 579%vs. 2
i@ %+ 4.91%>p €<0.001)fr d & Fri A & 2 pr QAR i * oL (i ¥
Jﬁ 0.61% vs. #-i¢ * Jﬁ 0.37% - p £<0.001) - ¢* ¢k disease-modifying
antirheumaticdrugs 2.7 2 %8 ' X £ 8 o
B BBt o AREIR RN T K L 074% 0 2 ¥
H e 075% pE 5 0847 & et F A F 4 R o (i B AL
Zhig * F w0 687.57+137.99 10 b g * 51 696.33+123.24 0 p

<0.0001 -
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% I . Clinical Characteristics of Bisphosphonate Users and Nonusers

Before Propensity Score Matching

_ Bis. nonusers Bis. users Absolute standardized "
Characteristics ) p-value
(n=119282) (n=46842) differences

Sex 0.888
Male 22004 (18.45) 8627 (18.42) 0.08%

Female 97278 (81.55) 38215 (81.58) 0.08%

Age at index date (mean, SD) 76.87, 8.39 76.70, 7.85 2.13% <0.001
60~69 27096 (22.72) 9918 (21.17) 3.73% <0.001
70~79 47124 (39.51) 20345 (43.43) 7.98%
80~89 38527 (32.30) 14689 (131.36) 2.02%
90~ 6535 (5.48) 1890 ( 4.03) 6.79%

Income <0.001
Low income 1126 (0.94) 322 (0.69) 2.85%
< 16500 NT dollors 33123 (27.77) 12909 ( 27.56) 0.47%

16501 to 26400 NT dollors 60235 (50.50) 23157 (49.44) 2.12%
> 26400 NT dollors 24798 (20.79) 10454 (22.32) 3.72%

Comorbidity
COPD 8065 (6.76) 2925 (6.24) 2.10% <0.001
Liver cirrhosis 235(0.20) 83(0.18) 0.46% 0.406
Malignancy 9679 (8.11) 4041 (8.63) 1.85% 0.001
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Bronchiectasis
Transplantation
HIV/AIDS
Pneumoconiosis
Diabetes mellitus
Rheumatoid arthritis
Ankylosing spondylitis
Psoriasis

Coronary Artery Disease
Close contact

LTBI

IPT

Bedridden

Use of medications

Anti-platelet drugs

CCB

Statin

Metformin

Non-steroid anti-inflammatory drug
Steroids

Disease-modifying antirheumatic drugs

1252 (1.05)
69 (0.06 )
9(0.01)
158 (0.13)
4002 ( 3.36)
1890 (1.58)
183 (0.15)
928 (0.78)
15559 ( 13.04)
635 (0.53)
18 (0.02)
6(0.01)
6151 (5.16)

27896 ( 23.39)
37227 (31.21)
14380 ( 12.06)
13395 (11.23)
50712 ( 42.51)
5860 (4.91)

21(0.02)

26

496 (1.06)
16 (0.03)
7(0.01)
55(0.12)
1393 (2.97)
1085 (2.32)
103 (0.22)
379 (0.81)
5706 ( 12.18)
267 (0.57)
12 (0.03)
3(0.01)
1668 (3.56 )

11495 ( 24.54)

14935 (31.88)
5975 (12.76)
4953 (10.57)

24059 ( 51.36)
2710 (5.79)

12 (0.03)

0.09%
1.10%
0.70%
0.43%
2.18%
5.29%
1.54%
0.35%
2.60%
0.51%
0.74%
0.18%
7.82%

2.70%
1.45%
2.12%
2.10%
17.80%
3.88%

0.55%

0.868
0.055
0.167
0.441
<0.001
<0.001
0.003
0.518
<0.001
0.347
0.151
0.718
<0.001

<0.001

0.008
<0.001
<0.001
<0.001
<0.001

0.297



Systemic immunosuppressants and biological agents 444 (0.37) 285 (0.61) 3.38% <0.001

Outcome
Development of TB 897 (0.75) 348 (0.74) 0.11% 0.847
Follow-up duration (days)
mean, SD 687.54, 137.99 696.33, 123.24 6.72% <0.001

Abbreviations: Bis., bisphosphonate; CCB, calcium channel block; COPD, chronic obstructive pulmonary disease; HIV/AIDS, human
immunodeficiency virus/ acquired immune deficiency syndrome; IPT, isoniazid preventive treatment; LTBI, latent tuberculosis infection; SD,
standard deviation ; TB, tuberculosis;
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% = . Clinical Characteristics of Bisphosphonate Users and Nonusers After Propensity Score Matching

After Propensity Score Matching

_ Bis. nonusers Bis. users Absolute standardized "
Characteristics ) p-value
(n=46842) (n=46842) differences

Sex 0.960
Male 8621 (18.40) 8627 (18.42) 0.03%

Female 38221 (81.60) 38215 (81.58) 0.03%

Age at index date (mean, SD) 76.85, 8.35 76.70, 7.85 1.79% 0.006
60~69 10561 ( 22.55) 9918 (21.17) 3.32% <0.001
70~79 18751 ( 40.03) 20345 (43.43) 6.90%
80~89 14998 ( 32.02) 14689 ( 31.36) 1.42%
90~ 2532 (5.41) 1890 (4.03) 6.47%

Income <0.001
Low income 451 (0.96) 322 (0.69) 3.04%
< 16500 NT dollors 12851 (27.43) 12909 ( 27.56) 0.28%

16501 to 26400 NT dollors 23665 (50.52) 23157 (49.44) 2.17%
> 26400 NT dollors 9875 (21.08) 10454 (22.32) 3.00%

Comorbidity
COPD 3054 (6.52) 2925 (6.24) 1.13% 0.085
Liver cirrhosis 76 (0.16) 83(0.18) 0.36% 0.579
Malignancy 3829 (8.17) 4041 (8.63) 1.63% 0.013
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Bronchiectasis
Transplantation
HIV/AIDS
Pneumoconiosis
Diabetes mellitus
Rheumatoid arthritis
Ankylosing spondylitis
Psoriasis

Coronary Artery Disease
Close contact

LTBI

IPT

Bedridden

Use of medications

Anti-platelet drugs

CCB

Statin

Metformin

Non-steroid anti-inflammatory drug
Steroids

Disease-modifying antirheumatic drugs

496 (1.06)
15 (0.03)
8(0.02)
58 (0.12)
1592 (3.40)
816 (1.74)
74.(0.16)
355 (0.76)
5985 ( 12.78)
254 (0.54 )
7(0.01)
2(0.00)
1973 (4.21)

11091 ( 23.68 )

14777 (31.55)

5722 (12.22)

5220 (11.14)

21904 ( 46.76)
2352 (5.02)
12 (0.03)
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496 (1.06)
16 (0.03)
7(0.01)
55(0.12)
1393 (2.97)
1085 (2.32)
103 (0.22)
379 (0.81)
5706 ( 12.18)
267 (0.57)
12 (0.03)
3(0.01)
1668 (3.56 )

11495 ( 24.54)

14935 (31.88)
5975 (12.76)
4953 (10.57)

24059 ( 51.36)
2710 (5.79)

12 (0.03)

0.00%
0.12%
0.17%
0.18%
2.42%
4.07%
1.43%
0.58%
1.80%
0.37%
0.75%
0.29%
3.37%

2.02%
0.72%
1.63%
1.83%
9.21%
3.38%
0.00%

>0.999
0.857
0.796
0.778
0.0002
<0.001
0.029
0.374
0.006
0.568
0.251
>0.999
<0.001

0.002
0.267
0.012
0.005
<0.001
<0.001
>0.999



Systemic immunosuppressants and biological agents 191 (0.41) 285 (0.61) 2.82% <0.001

Outcome
Development of TB 375(0.80) 348 (0.74) 0.66% 0.313
Follow-up duration (days)
mean, SD 688.90, 136.17 696.33, 123.24 5.72% <0.001

Abbreviations: Bis., bisphosphonate; CCB, calcium channel block; COPD, chronic obstructive pulmonary disease; HIV/AIDS, human
immunodeficiency virus/ acquired immune deficiency syndrome; IPT, isoniazid preventive treatment; LTBI, latent tuberculosis infection; SD,
standard deviation ; TB, tuberculosis;
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= Users
0.000-
0 3 6 9 12 15 18 21 24
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F1# stratified Cox proportional hazard model 4 %|:& (7 H % & & 3
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% = . Predictors of tuberculosis development through Cox proportional hazard regression analysis after propensity score matching

Univariate Analysis

Multivariate Analysis

Variables Hazard ratio 95% ClI p value Hazard ratio 95% CI p value
Bisphosphonate user 0.92 0.79-1.07 0.257 0.86 0.71-1.04 0.125
Age at index date
70~79 1.48 1.04-2.11 0.031 1.62 1.08-2.42 0.019
80~89 3.54 2.46-5.09 <0.001 3.80 2.49-5.78 <0.001
90~ 3.88 2.17-6.94 <0.001 3.89 2.02-7.48 <0.001
Male sex 3.73 2.83-4.93 <0.001 3.34 2.41-4.63 <0.001
Income
< 16500 0.66 0.28-1.58 0.355 0.63 0.22-1.80 0.391
16501 to 26400 0.74 0.32-1.75 0.498 0.92 0.33-2.58 0.871
> 26400 0.44 0.18-1.07 0.069 0.54 0.18-1.60 0.268
Comorbidity
COPD 2.49 1.70-3.64 <0.001 1.22 0.75-2.00 0.423
Liver cirrhosis 2.00 0.18-22.05 0.572 1.10 0.09-13.37 0.938
Malignancy 1.30 0.91-1.86 0.149 1.00 0.62-1.59 0.985
Pneumoconiosis 2.99 0.31-28.74 0.342 2.35 0.10-56.28 0.597
Diabetes mellitus 1.00 0.46-2.16 >0.999 2.33 0.85-6.40 0.101
Rheumatoid arthritis 0.47 0.20-1.09 0.079 0.37 0.12-1.16 0.087
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Ankylosing spondylitis 0.50 0.05-5.51 0.572 0.15 0.01-2.96 0.210

Psoriasis 1.60 0.52-4.89 0.410 1.13 0.27-4.67 0.868
Coronary Artery Disease 1.27 0.91-1.78 0.153 1.19 0.75-1.89 0.455
Close contact 2.00 0.50-8.00 0.327 2.34 0.47-11.76 0.301
Bedridden 4.40 1.67-11.62 0.003 4.01 1.02-15.84 0.048
Use of medications
Anti-platelet drugs 0.82 0.64-1.07 0.146 0.66 0.45-0.95 0.027
CCB 0.79 0.63-1.00 0.052 0.87 0.66-1.16 0.348
Statin 0.50 0.35-0.71 <0.001 0.62 0.40-0.95 0.029
Metformin 0.71 0.48-1.06 0.092 1.03 0.61-1.73 0.924
Non-steroid anti-inflammatory drug 1.71 1.03-2.83 0.037 0.90 0.34-2.34 0.825
Steroids 2.38 1.60-3.56 <0.001 1.77 1.01-3.10 0.045
Systemic immunosuppressants and 1.67 0.40-6.97 0.484 3.65 0.52-25.82 0.195

biological agents

Abbreviations: CCB, calcium channel block; COPD, chronic obstructive pulmonary disease; HIV/AIDS, human immunodeficiency virus/
acquired immune deficiency syndrome; IPT, isoniazid preventive treatment; LTBI, latent tuberculosis infection; SD, standard deviation ; TB,
tuberculosis;
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