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A Al (proton pump inhibitors, PPI) &°] Utt. o]F FAA HZ JAA = Z47]
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A3 AYF Z(peptic ulcer disease), HALE HFZAZgastro-esophageal

reflux disease), FAZA BE A A (proton pump inhibitors), H2 $&A ZIA

(H2 receptor antagonists), Ztta54 =4 (osteoporotic fracture)
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Executive Summary

Proton pump inhibitor use and risk of osteoporotic fracture in
Korean adults with peptic ulcer disease and gastroesophageal

reflux disease

Jinnie Rhee', Do-hoon Kim?% Su-yeon Yu', Jessie Lee', Joo-hyun
Park?, Jin-hyung Jung’, Kyung-do Han’

! National Evidence-based Healthcare Collaborating Agency
? Korea University Ansan Hospital

3 The Catholic University of Korea

J Background
With the high morbidity rate of peptic ulcer disease (PUD) and

gastro-esophageal reflux disease (GERD) around the world, currently there is
an increase in the use of digestive disease medications. Commonly used
medications for the diseases include H2 receptor antagonists (H2RAs) and
proton pump inhibitors (PPIs). PPIs are known to inhibit acid secretion more
effectively compared to H2RAs in terms of their underlying mechanism. In
Korea, there is a dramatic increase in the frequency of use of the
medication.

Recent studies have indicated that the long-term use of PPIs may have an
effect on increasing bone fracture. However, few studies have investigated
the risk of bone fracture by long-term use of PPIs in Korea. Accordingly, it
is required to examine the association between PPI use and bone fracture

using large-scale data collected in clinical settings.

J Objective

In the present study, we explore the association between PPI use and
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osteoporotic bone fracture. Specifically, we investigate any use, cumulative
use, dose, recent use, and regular use of PPIs are associated with a

increased risk of bone fracture.

(J Methods

The nested case-control study was conducted using insurance claims data,
qualification data, and national health examination data provided in the
Korea National Health Insurance Service.

People treated with PPIs or H2RAs under the diagnosis codes of PUD and
GERD (ICD-10 code: K21, K25, K26, K27, and K28) from 1 January 2006 to
31 December 2015, were eligible for subjects in the cohort.

The cohort entry date is the day of the first drug administration (PPIs or
H2RAs). We excluded patients who: (1) were aged less than 50 years based
on the cohort entry date; (2) were treated with PPIs or H2RAs during the
year before cohort entry date; or (3) had a diagnosis (or treatment) of
cancer, AIDS, osteoporosis/bone fracture during the same period. People
without the record of national health examination during the year before or
after cohort entry date were also excluded due to data loss.

Cases were defined as patients who experienced osteoporotic fracture for
the first time (index date: fracture occurrence date) in the period from the
cohort entry date to 2015. For each case, up to five controls were matched
on sex, age (+5 year), bisphosphonate use, cohort entry date and follow-up
duration.

Drug exposures include any PPI use, cumulative number of days of PPI
use, low dose use/ high dose use of PPI during the follow-up period, recent
use of PPI (PPI use during one year before fracture), and recent regular use
of PPI (the number of quarters when PPIs were administered for more than
28 days during one year before fracture).

Conditional logistic regression models were employed to estimate odds
ratio (OR), and provide 95% confidence interval (CI) and significance

probability (p-value). Covariates include sociodemographic factors (such as
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sex, age, residential district, and income quintile), variables for medical
examination and medical examination by interview (such as height, weight,
BMI, drinking, smoking, and locomotion), and comorbidities (defined by
specific drug use, or several diagnosis codes) that may have a direct or
indirect effect on fracture.

To examine additionally the factors affecting the occurrence of
osteoporotic fracture by PPl use, we analyzed subgroups using matching

variables such as sex, age, and bisphosphonate use.

UJ Results

The number of patients treated with medications for PUD or GERD for the
past ten years were 35,520,188 persons. After applying the exclusion criteria,
osteoporotic fracture was found in 78,465 subjects (3.3%) among 2,388,137
during the study period. Subjects were 59,240 matched cases and 296,200
matched controls. 78.0% of total subjects were female.

During the follow-up period, subjects administered with any PPI showed
higher risk of fracture (OR 1.11:; 95% CI: 1.08 - 1.13) compared to those
who didn't take it. This result was statistically significant. Moreover, there
was a higher risk of fracture in the greater cumulative number of days of
PPI administration (p for trend <.0001). In particular, patients treated with
PPIs for one year or more showed higher risk of fracture (OR 1.42; 95% CI:
1.32 - 1.52) compared to those who didn't take it. Both low dose taker or
high dose taker showed higher risk of fracture compared to those who
didn't take it.

Subjects administered with PPIs during one year before fracture showed
higher risk of fracture (OR 1.30; 95% CI: 1.27 - 1.33) than those who didn't
take it. Dividing the one year period by 4 quarters, subjects administered
with PPI for four weeks or more in all quarters showed higher risk of
fracture (OR 1.37; 95% CI: 1.26 - 1.50).

In addition, there was an increased risk of osteoporotic fracture by PPI

use in both male and female subjects. The risk of fracture by PPI use

Vi
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tended to increase in highly aged subjects. Subjects who were treated, as
well as not treated, with bisphosphonates showed also a high fracture risk
by PPI use.

J Conclusions

A great number of Korean people have been treated with medication for
PUD and GERD. However, PPl administration in older age groups increased
the risk of bone fracture. Moreover, it was found that continued PPI
administration had a greater effect on increasing the risk. Therefore, it is
required to check medical histories of patients before PPl administration.
Especially, for elderly patients requiring long-term PPI administration, the
risk of PPI use should be informed and needless administration should be
limited. Also, for those who have been administered with PPIs for a long
time, we should make an effort to prevent bone fracture and manage

osteoporosis.
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20417] Z-ZFEhat stk A% HAY A3 (peptic ulcer disease, PUD)D ¥ ¢
AL dF A3 (gastro-esophageal reflux disease, GERD)Z &2 0]&&3 92 A&
22 % 94 dgor 7tRHo iy &) AR I7HE o|FL YUt
19709 %%k Black 5°1 Yot H2 484 ZIA(H2 receptor antagonists, ©|df
H2RA) &0l 7dEol siF Ao gt FEAEY Zo] AFiTh olof 1980dd =
g Olbe 59 93t ¥4 HE AA A (proton pump inhibitors, PPI) =9 7fat=
oFEo] ofgt Am¥o] HHIEHHA A= WA oFF Fofol AR IHE o|FL
ATt
AT SYUSE BT AET, v 2 = A9 7 S Qs A% 4
A7 gy ot AZEFAAEHEY AR HEW A= JRAUCE Hw

2 B2k= 20109004 20149 Atolof 28%4 EolHth2010d 2847777639
— 20149 364963561%). ofd wzt 43Hy dgo] digt S oFEY F_E F
Zheta, gFet A3 A AEAE §7tEo] AHEE0l o1 vk @A H2RAY &

cimetidine, famotidine, lafutidine, nizatidine, ranitidine, roxatidine &°], %4

flt

11— =

A B AAHAZ+= omeprazole, esomeprazole, lansoprazole, dexlansoprazole,
espantoprazole, ilaprazole, pantoprazole, rabeprazole 5°| 4% &t (o]}
AFA)Y 37HE A AZEAANA FolHo AFEHL Sl

H2RA= §AHS ZH[SHL YHAZY H2 840 fAHEHE S45t= 3| AEHo]
Agdste AS F2o2H AZHE AT FEA HE dAA= HE AT st
FAAHNY £ AAE dAts 9FE T PR HE JAAE FEUHA

1232 o

1) YHH gastric ulcer, GU)T} Ao|xXAH Y (duodenal ulcer, DU) 5= %4
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2) van Pinxteren B, Numans ME, Bonis PA, Lau J. Short-term treatment with proton pump
inhibitors, H2-receptor antagonists and prokinetics for gastro-oesophageal reflux disease-like
symptoms and endoscopy negative reflux disease. Cochrane Database Syst Rev. 2006 Jul
19;(3):CD002095. Review. Update in: Cochrane Database Syst Rev. 2010;(11):CD002095.

3) MFIAEAZAR TA] A|2005-40%, 05.7.1 Aol 2Jste] WA A S8 ey ARPAE
@ 591 a0l g1l Aoel 94" ol 49

4) SNAZEATSE HeAlm, “A4EY Yoy 24, Ets5 &4 €4 fid 10.2% $7F(2015.10.19.)
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A7 B

1. Sgx HE AMAe] 718 H &S

1.1. 7|

H(stomach)9] sHe+d F2E= (I8 2-DI 2ok 99 FAZE pepsinogend
HHoHT HAZE JAHCDS EHIgtTh 919 HA|Ro= Al 719 $&A(FA7H, 7t
AE”, S| AEN)ZE EAsteH s&A dist AATE AdE 1 A3AT AT
atEE A, AL AFAES oto] ARAZE of&otA HAUH. HRA A7t 5|48
9 SEA o] Aot H2RACITH FAA X AAA= HARZ BH EAsts 357
9 &4 ASoE LASE FAA Huo FTH ZAsto] aa S EHIFCR
W h o]2HNY FES AXSY. AFE AHEH T HE dAAE FoAH 5
o] @R s AAM Hupo] EA st AR =g EHAE WolA f4ate) #
{07 %"éﬂ}ﬂl‘ SR} ’ﬂ‘l, 29 H'/K'-ATPase9 cystein Z7]o] ZAgsto] a4E

aAl HEEof &’1% '41-‘%1"5:91 T HE qAAE (O™ 2-3)% Z2 FHE A
T 9dof 915 AME ste FAAHDY BEE dAct: 94¥E I AT FoE &
AZ HE AR oA R Ee 24 FrHA E€RE 58 A4 WeAz
AN ESE At HAZE Wz ottt AYor R Fode btE ERE
oeh HA RS gt HAES Azute I FA HE A4AAE pro-drug I

B2 AZ Y2 o7t SHEHY Ao oo EAAY sulfenamideZ BHHA Hr}, o]
SAGA7E AMEer Yol EActs FAA Bmot Aot FAAA HIE EgAGRtoR
W AHEHIE A aY 2-4).5

5) Richardson P, Hawkey CJ, Stack WA. Proton pump inhibitors-Pharmacology and rationale for
use in gastrointestinal disorders. Drugs. 1998:56(3):307-335.
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23 2-1 99 7%
(EX: Baggaley A. Human Body: An lllustrated Guide To Every Part Of The Human Body And How It Works.
London: Dorling Kindersley; 2001.)

a Histamine Hp o Acstylchaline
recegtor antagonists " riric

Proton pump
inhibitors

1% 2-2 %2 HBEYY MEH| o J|H

(EX: Olbe L, Carlsson E, Lindberg P. A proton-pump inhibitor expedition: the case histories of

omeprazole and esomeprazole. Nat Rev Drug Discov. 2003 Feb;2(2):132-9.)
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X OCH;, CH, O
N OCF;H N OCH,
= p
N CHQ—ﬁ—<\ N CHz—ﬁ4<\
N
0 T © |
H
pantoprazole omeprazole
O—CH,—CF,
H,C O—CH. O—CH
fi w S T
Y/ =2
7 ]@ &
0 N—
Iansoprazole rabeprazole

1% 2-3 BN YK HO AHHSY P
(EX: Bertram G. Katzung, Anthony J. Trevor. Basic & Clinical Pharmacology. 13th Ed. United States:
McGraw-Hill Education; 2015.)

PP concentrated = 1000

Lurmen of
Aucid canaliculus
call Sulphenamide
memtlrana ‘/’/ \‘\‘ o
— -
.'"I Active pumps
ff
/ 6 f Inactive pumps
Omeaprazole
Lansoprazole
Panfoprazole
Rabeprazole

J8 2-4 YMX HI RO 3t H'/K'-ATPase UM X2 7|H
(EX: Paul R, Christopher J. Proton Pump Inhibitors-Pharmacology and rationale for use in gastrointestinal
disorders. Drugs 1998:56(3):307-335.)
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#® Rabeprazole
0 Lansoprazole
B Omeprazols
O Pantoprazols
g T T T T 1
0 10 20 3o 40 50
Time {min)

Inhibition of gastric HY K*-ATF ase

und er acid-transporting cond iions (%)

I8 2-5 MHY AR =4 SloIA YBB H/K'-ATPase AHIE
(&X: Paul R, Christopher J. Proton Pump Inhibitors-Pharmacology and rationale for use in gastrointestinal
disorders. Drugs 1998:;56(3):307-335.)
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7t Astd HY

198 Ao A A ZEE #F(Helicobacter pylori) Al H|AH R0
(non-steroidal anti-inflammatory drugs, ©]3} NSAIDs)o] tjgt g4 = ] o st
o2 AolAA A AxY F4ol HI SUrh. Richardson 5(1998)9 AtolA= A

ojA% AY AJo] 2ol H2RAY H|ZE AP 19719 AFAHE AASHE Qe
o, @34 AHREHL e Ee AR H9E JAA: B &0 E AFESE H2RAET
A&(healing rate)?t HolAF AY AR AZHAQ FHA BFE 53 ZoE
HuE1 Qlt}.6)

Richardson 5(1998)9 oA = AAY Aol A&EHE H2RAS HUE AP
5709} AFZATE At Yt HolAF A% VIR @4 AREL Qe 2
< A HE QAAE FH 9AY A=l QoA H2RARG 4% O
NI L= )

ESA AYS Holk 37+ HAT 2F 07 H2RAY U2 ARAE ALSo: &

Fotal A&7 A o= AR Aot £ ALY AHolANGAEY o 5~10%
=5 At E64 AGY ARAE A B AAAE AT & Ao

(r

OlA
nR
o[\
=,

b
i
H
>

SRS 434 AUET 9BE 1% FR8 2% acod Eg 9%
I X(gastric mucosal-associated lymphoid tissue (MALT) lymphoma)9
"‘E]E]J:'—H}Eﬂ‘—r"q AAuto] FA5HA HW 1L-8% Z2 cytokine©] W7ot A
| FEEts @4 YFuEI S A4S F e TEAAE o dgFE
= AZs FA H2 AAA, A, bismuth7t =8 FAHA H
ot 34 8¥o] dejFdted AldS BEAR(gold standard)e|H.9) &

6) Richardson P, Hawkey CJ, Stack WA. Proton pump inhibitors-Pharmacology and rationale for
use in gastrointestinal disorders. Drugs. 1998;56(3):307-335.

7) Richardson P, Hawkey CJ, Stack WA. Proton pump inhibitors-Pharmacology and rationale for
use in gastrointestinal disorders. Drugs. 1998:56(3):307-335.

8) Crabtree JE, Wyatt JI, Trejdosiewic LK, et al. Interleukin-8 expression in Helicobacter pylori
infected, normal, and neoplastic gastroduodenal mucosa. J Clin Pathol. 1994;47:61-6.

9) Working Party of the European H. pylori Study Group. Guidelines for clinical trials in H.
pylori infection. Gut. 1997:42:S10-8.
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A B AAAIE ol 34 8HAN 7 283 qTE ste AR LA U

Ct. NSAIDs-induced ulcer2 Off&}

ALY 30% B=w= NSAIDso| JsjAl AZck= AF7F Qth10 NSAIDso] o3t &
g2 H2RAY 3lU9l ranitidineC]Y misoprostol2th FAZA HIE JA A LZ9l
omeprazoleg &% A% ¢ A a3rt oy FeA o112 QA7kE gL
ot dFoA omeprazoled aspirin® ¢ 7= F4 9 "oy Y9 mA&d
S F2A7E dof e antdde FEatArh13) Omeprazole 20 mgg 32
HA 374 o]} BEET A%, placebodol HIGA AT AY, ATETFY ZHI
S3Ho At 14) HA NSAIDsA AFY FAHo] Y= &A, 1T, azaproprazone
7} piroxicam¥} 722 EAS NSAIDsE Atgotes A, 18&F9 NSAIDsS AR&-sf
= SAE, guolyd AHEREOEE Zo| Aot ILYAFIA= omeprazole 20
mg Y 3 HY 2830 ZH NSAIDs-induced ulcerE oHg & Q.

fu
L

>

ﬂlu?k

974 AZd2 =9, 524, 458 MHCE 8%
2 Qo)A AASE FE(acid-lowering medication)©]
Qs 484 Axd FE ARy H5H4L2

Al uto] 745%”—1 Hok7t H”‘:‘ii F deH, o Yozt 9.”‘3&55}

ofy = i
do
o
o,
Mo
ofrt
e
(R}
>,
i)
m

lo

10) Hawkey CJ. Non-steroidal anti-inflammatory drugs and ulcers:facts and figures multiply, but
do they add up? BMJ. 1990:;300:278-84.

11) Hawkey CJ, Karrasch JA, Szczepanski L, et al. Omeprazole compared with misoprostol for
ulcers associated with nonsteroidal inflammatory drugs. The OMNIUM study. N Engl J Med.
1998;338:727-34.

12) Yeomans ND, Tulassay Z, Juhasz L, et al. A comparison of omeprazole with ranitidine for
ulcers associated with nonsteroidal anti-inflammatory drugs. The ASTRONAUT study. N Engl J
Med. 1998;338:719-26.

13) Daneshmend TK, Stein AG, Bhaskar NK, et al. Abolition by omeprazole of aspirin-induced
gastric mucosal injury in man. Gut. 1990;31:514-7.

14) Ekstrom P, Carling L, Wetterhus S, et al. Prevention of peptic ulcer and dyspeptic symptoms

with omeprazole in patients receiving continuous non steroidal anti-inflammatory drug

therapy: a Nordic multicentre study. Scand J Gastroenterol. 1996:31:753-8.
15) Jung HY. Pharmacological treatment for reflux esophagitis. ] Korean Med Assoc.

2011;54(1):88-91.
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AEEE BE FAA4 HE A4 A= 974 Aol AHEE 4 9l2m omeprazole©]
U lansoprazoled] A9olE 47 ART &= Stk F47 HE AdAA 45
9 rabeprazole(20 mg qid16)9} H2RAY stuQl rantidine(150 mg qid)9 AIE

22 =8 g2W A8 FIH(EFA 58% vs. 36%, 85kl 88% vs. 65%)% T4
M ZHEFA 75% vs. 58%, 85FAF] 79% vs. 68%)°A EF FGA HI AA A
7t Bih asgol ek 17) Ty FAAA HE JAA 7+ At Aol BT AoA
= T4 HZ JAAY FF T 4FA A=do] di Ax & Zole HelA %5t
ATt.18)

Or. 7IEt &5

£YA-d2¢& S35 (Zollinger-Ellison syndrome) 1L7FAE-EZ(hypergastrine-

mia)® E4°] Yle ¥R F& HFolu oo BAst= 7FAEH(gastrin)g £H|
e S0t WHAERESS ARHE SV 380 R AT A% AY
< et gF 20%9] A SEE AT 7FsSHARE 80% EAEE 7|7 A
%A (acid suppression)7t B 23}t}.19) Omeprazole 20~80 mg qide 4999 FAtof
A BaRAoIQl, ol F 68%c FALWOE omeprazole 20 mge ARHEETH20)
AE%(Crohn's disease) o AHE=E AWste A &34 @ &2 AF
oA omeprazole 40 mg qd2D 95
o= Aol B+ 6 kg S7hetArt.22)
AEHAY AFY APl FAHA B AAAY AHEo] EFHo gtk AEFA
}

A At &4 (stress-induced mucosal damage)2 F& 939 W ugtog EX

olt

16) quater in die (1€ 43])
17) Humphries TJ, Spera A, Breiter P, et al. Rabeprazole sodium(E3810) once daily is superior to
ranitidine 150 mg QID in the healing of erosive or ulcerative oesophagitis [abstract].

Gastroenterology. 1996;110:A139.
18) Richardson P, Hawkey CJ, Stack WA. Proton pump inhibitors-Pharmacology and rationale for

use in gastrointestinal disorders. Drugs. 1998:56(3):307-335.
19) Richardson P, Hawkey CJ, Stack WA. Proton pump inhibitors-Pharmacology and rationale for

use in gastrointestinal disorders. Drugs. 1998;56(3):307-335.
20) Termanini B, Gibril F, Stewart CA, et al. A prospective study of the effectiveness of low dose

omeprazole as initial therapy in Zollinger-Ellison syndrome. Aliment Pharm Ther.

1996:10:61-71.

21) quaque die (1€ 13))

22) Woolfson K, Greenberg GR. Symptomatic improvement of gastroduodenal Crohn's disease
with omeprazole. Can J Gastroenterol. 1992:6:21-4.
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A& 4 Ut}.23) Omeprazole®d 7%, H2RAY famotidined] H|3] FE tjAoz 3t
AolA AT &322 FaA7le dol HE FFHo|Th2425) shAR M AoA
= A& 3o figt 2A FZ0E AEHAY AL dHZ A8 FEA BT AAA Y

AEE WAL P20

1.3. 2 A89ig

20009 F4t o]F AZEFY For|Eo] FIEHEA A5 A J2AA B
X AAAY Aol wFotL e ATl Atk A FZ AAAY AETFS
200649 o]F FEo] F7botglth 2006 FAA BE JAA Y AHEFL F 6,100%
DDDs(Defined Daily Doses)2 A A3 HAFEA AL oF 7.5%0] E7}51%H O
U 201190l 20069t oF 3.38) S7FsRAlaL, oFEHl= 20069 oF 9109 HolA
201149 2,660 Yoz oF 298 Z7}5IYtHE 2-1). 2006d °o]F AX Az A%
SA9 oFEH ofH] AFE FEH] HF2 H2RATE 33~35% 4% ALHOE {4
3 whd, FAR X AAAE Z7H22.0% — 32.1%)3He FAS HUTHE 2-2).

AZEAR AR 24 23, F4% Ex AIRSHoR A3 A%K25-28)272
7HA gAY A g AAA AELS EAY BE 53%, AR B 47%0lHh B

ok 2}
K

Q.

O.

EAPPEGE, IO A3 ARK2-280S EFHE B9 P44 B
n oA AYE BT WA 52%, o4 8%z A%y AYABAY B Mot
W4 BE AAS AYEE Aow A Yt

=W 2, 32 97 7|8 ZFste A|UH AEIE dALE A4 4RERY
245 9 FAAEY ds] & 2ARE dFo] st HEE FAAA HE
=oR she FEARE AFSA AU 2AES B8, 4T
HIE AAAE066%), 5L We EEEFY FEA4 HZ JAAEG%) st
AL 66~68% TE2E APt AL 1 7|7k AT BF 7.7F7(£5.1), F

23) Tryba M. Stress bleeding. Pt 1. Pathogenesis, clinical picture and therapy. Anaesthetist.
1994;43(12):821-34.

24) Inaloz SS, Gloral V, Sari I, et al. Omeprazole, nitrendipine, famotidine and stress induced
ulcers. Acta Gastroenterol Belg. 1997;60(3):192-6.

25) Canorac N, Ulak G, Guzel C, et al. Preventive action of omeprazole, famotidine or
nitrendipine against stress ulcer formation in rats. Turk J Med Sci. 1994;22(1):1-5.

26) Tryba M, Cook D. Current guidelines on stress ulcer prophylaxis. Drugs. 1997;54:581-96.

27) K25 9% K26 AHolAZAY K27 ZAIER F919 A3H3 AlY K28 AZAAY

28) AARAAIEANY HPAR TN

1



A% AY 2 UHE GRDE X0 YEX BD ofX

29749 15%(+9.H2 uehgth, 4277+ 24ets o 9Fe F= a9ozt 3
49 S35 9 ¥k, WAAgA BHHY F3E £ol9d, fEE FALHY F340
dal A4stn Agich29
B 2-1 S ASHHHYEHS AR
(St9: M DDDs, T3 Q2 %)
20064 20074 20084 20094 20104 20114
482,750 51,723 400,500 418,494 436,698 453,320
H2RA
(58.50) (49.73) (42.49) (39.81) (39.04) (38.35)
61,449 91,718 121,747 157,573 180,064 199,840
PPI
(7.45) (10.10) (12.92) (14.99) (16.10) (16.91)
. 281,039 364,925 420,361 475,238 501,861 528,775
SO QARS LA
(34.06) (40.17) (44.60) (45.20) (44.86) 44.74)
A 825,238 908,366 942,608 1,051,304 1,118,622 1,181,934
(100.00) (100.00) (100.00) (1 oo 00) (100.00) (100.00)

Z DDDZ 3hilsh A}%%% Fle=a

sto] 2(1,000) HH2 EABIP DR

xa el 5, ASHIAFEAS] Hep o]

AT AR AT

=

O ouv

AHAIES

NE Az B FAle LA

AAFE7HY, 2013)

B 2-2 AT ASNYYRA 4EY
(Ci9): WOt 5 o2 %)
2006 20074 20084 20094 20104 20114
HoRA 145,445 166,549 193,087 236,121 264,346 281,975
(35.19) (33.36) (32.80) (33.38) (33.92) (34.06)
pp| 90,989 127,578 166,133 212,671 243,304 266,044
(22.02) (25.56) (28.22) (30.06) (31.22) (32.13)
S10{0IRH = 21 176,861 205,083 229,499 258,667 271,772 279,938
(42.79) (41.08) (38.98) (36.56) (34.87) (33.81)
2 413,296 499,210 588,719 707,460 779,422 827,956
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

F. B0l AN SRl MePRAODE A ohAze gt WAL YA US TE UL,
B 959 5, 23VAYEAL) i Elel] TAT AR AL

ATABRFNAEIIY, 2013)

29) Chung §J, Kim SG, Jung HC, Song IS, Kim JS. Clinical practice patterns of gastroenterologists

12

for initial and maintenance therapy
Gastroenterol. 2009;54:364-370.

in gastroesophageal

reflux disease.

Korean ]
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X BT AxHe 2EE

2.1, S4% HE AXHS AR 22 A 57

g T WHFCl AAE AIE AW Age] BE AHHA LS o
49 98 A1 ek @A Aol Y= WFEY FHA BE AAAL Quzoz
Ragol Ao Q. 14 E8 RAgoRE £ 7o 2E Wy Axoln. odd
PAge BE AUsn, AANGHT §Folt ook FH0 e 5
22 A79E 94 BE AAA A8 B R ASHS F2 BE4 I of
A7 AGlA A8 F1de] 2AUG. JEHY o2 2, 49, v B9 2
%52 5 4 U o & 2 gy LUl So W4 540l &1, 1A
AYHE AFIH FF A4H0R BAZ @ HsHol At

24 $84S 24 T4 FLT AL W) IHVY 44 BHS 28 U4
GOoRYE o23E 24 2L FUNALIY AT BL AAAY ABOR AEy)
7t Al pHrt Z7Hgel ek, Releh §37h LeAREH 194% 96%, pH 6.1

= A QS dAeR A
9141]11]94 37 —H“‘Q“HL 44 9 J‘ﬁi Aq ?J%ﬂrf’f] #HAAo] digt AFH FZE AT
S FUSAT 3 A A, VIS FEA HE AAA AEge G H EE AT
A4 7Hs4E ¥ L(adjusted OR 2.17), FF FZ(fracture structure)?t= A&

30) Tauseef A, David R, Wiliam M, Tierney. Long-term safety concerns with Proton Pump

Inhibitors. The American Journal of Medicine 2009;122: 896-903.
31) Nordin BE. Calcium and osteoporosis. Nutrition. 1997;13:664-686.
32) Sheikh MS, Santa Ana CA, Nicar M], et al. Gastrointestinal absorption of calcium from milk

and calcium salts. N Engl ] Med. 1987:317:532-536.
33) O'Connell MB, Madden DM, Murray AM, Heaney RP, Kerzner 1J. Effects of proton pump

inhibitors on calcium carbonate absorption in women: a randomized crossover trial. Am J

Med. 2005 Jul:118(7):778-81.
34) Lewis JR, Barre D, Zhu K, Ivey KL, Lim EM, Hughes ], Prince RL. Long-term proton pump

inhibitor therapy and falls and fractures in elderly women: a prospective cohort study. ] Bone
Miner Res. 2014 Nov;29(11):2489-97.
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g
!

4o
oot
1o
re
e
0x
re
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0z

gl ACE Yetyt
e 29 o AAVE Ao E 2 A2 @AM B ] dve EX
T Stk Sharara 59 A7(2013)91K = &28 S-S AF Tasts 18~504] Ato]
2ot gAol 1237 AR FX JAA ARE TUZ O AW Ze wo tA
H g3Fo] mA=AE AFHOE Y5t AH(prospective matched controlled
study).35) ALAT 125 B FEA HZ JAAE Agie 3 AW 4L 4
7k9] parathormone(PTH), ionized calcium, vitamin D, osteocalcin, CrossLaps
FA o] Aozt Y= Aog uyEgy, IARY AFJAE A& X L bone
metabolism biomarkerso] &o]7} gl AOE YENT.

2.2 *’“°I s HAN 2
201149 $£3" AFoAE 19708EE 20109 10¥9 10971X9] MEDLINE,
EMBASE SolA FAA Hm AFAY H2RA AHEy 239 9FAL H7le 11749
HAEA st detE o] o]FojH T} 36 117 I+ EF AA-tf R2F(case-control)
A Fe IFIJE AF¥Y F2 AL AR 3 Ad1¥ed, FA4A HE JAA =
(o]

Fd

A 02 299 2HS F5E A2 ASAZAAT H2RAY A2 249 994
= S7HIFIA B2 Ao YE

201690 HHolEd = EEAE ¥ 1879 FAEE
244,10940)°] w240 E@‘ﬂ?it}ﬁ) g AolA Fg7 Hx AR AE AEote
0] ARl 249 f¥e wole AR UEHHHRR 1.20). T2E A72W A
st e e 3 A I %25.-194 HYEE Eole 202 Yeigy, 39 1
9 #9 FHME FIT AL vetdth o, qadol SEHA g1 o|dHY 7}

24
)
X
il
ok
R
izt
=)
)
r‘E
rsﬂ

i‘l

[¢]

ok

35) Sharara Al, Fl-Halabi MM, Ghaith OA, Habib RH, Mansour NM, Malli A, El Hajj-Fuleihan G.
Proton pump inhibitors have no measurable effect on calcium and bone metabolism in
healthy young males: a prospective matched controlled study. Metabolism. 2013
Apr;62(4):518-26.

36) Yu EW, Bauer SR, Bain PA, Bauer DC. Proton pump inhibitors and risk of fractures: a

meta-analysis of 11 international studies. Am J Med. 2011 Jun;124(6):519-26.
37) Zhou B, Huang Y, Li H, Sun W, Liu J. Proton-pump inhibitors and risk of fractures: an

update meta-analysis. Osteoporos Int. 2016 Jan;27(1):339-47.
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2.3 SH9| gda HAE MYALS

A HE AAATE 29 F5 ¥ TUEE daAA 29 H%J% 771
Ag 24 ARE ol&sto] AFg FU Y At S dote] ZASIYITHER 2-3).

HAES 9HY 3 F case-control 97 6H, nested-case-control 9 2¥, I
SE AF7F 1ol Aottt A A 40(F2 504 o) Ade ddeE & 4

T7F 6%, 65M =9 B4 A 19, Ee A diA 9 282E dAlz 1FAE
Aot F4A HE AAA =87t FAAELS, FHAEFDDD), AHglE,

&3E oIt A% AR 42 18l 24, oEsA 24, dEE 24, 35
=4, A4 248 5% WYLE st AY Aol Zd B FE AR, FEEd
BE5H 59 ¥MaE BAHsE Zdete] 99892 HASHUY, 247 EAXAH 3
ARA Y FA HE AYURFY FAEATHE E&ot3lt

qREE MY AtolA FEA Bz AAA AHgo]l =4 A #Eol Yo EX
ol 9O (Yang, 2006: Vestergaard, 2006; Targownik, 2008: Corley, 2010;

Chiu, 2010; Adams, 2014; Ding, 2014; Soriano, 2014), 4% AFAx+= FA=
Hz AdAA 24 A 7t Fo ARBATE gy B A7 gusitty B
ol A9E AATH(Pouwels, 201138); Reyes, 2013),

A B AAAY AHEFol = A A= T A FEA HE 9
AA AHEFol S7HEeE =4 o] F7RT . d#A ArH(Yang, 2006; Corley,
2010; Chiu, 2010; Adams, 2014). Corley 5(2010)2 ¥4 BZ JAA Y BHF &
2 FoqFo] 0.744¢ W= =2 Ao i OReJ 1.12(95% CI: 0.94-1.33), 1.5%
4 o ORo] 1.41(95% CL: 1.21-1.64)E AH&Fol F71E4E 4 Yol Sk
A& GAS}AT. Yang 5200009 AFAAE FE2 HE AAA 9 ATl B &
o e 1.75H) ol B A% ZH Yol %7}61_}‘;}3’- Eusta gl

Eot A HE AAA ATl FHESE S Y] ke AR His)
AtH(Yang, 2006; Targownik, 2008; Chiu, 2010; Corley, 2010). Chiu &
2010} 29 DDDs o4 FAA HE AAA Argo] 1o =4 dn o] ot
StAL, Yang 5(2000)2 19 o] F/4# Hx AAA AHEol, Corley 5(2010)&
29 ol AHgol 1¢d E 3H #Ho] ot Husti QI Targownik &
(2008)2 ¥4 HZ JAAE 79 ol AR A EHEEA 2 A¥ol St

SEE

=

38) PR BE A H Ago] B IR RIS AE Beok, BTl S7HASE o] A
© gasto] Abe Y] oldck 74
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(AOR=1.92, 95% CI' 1.16-3.18) 59 ©o|& A& Al 1od T4 Yo 7Kty
(AOR=1.62, 95% CI: 1.02-2.58) B3}y Qltt ojdE& =
AR I AAA A7 £ weh AolE EiT

=4 94 T FAAEE AAA AR A7) 2F BAO] deiNE #E AFZTL

=2
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o
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4 go] ket Bustdnh @ Chiu 5(2014)9) 01-"rL°ﬂ*1L

P4 HE QA A4S AVI% 2E WY AY ¢ 2 Hol2

flt

A

=22

do] YutiL AL, Adams SQ0I)E F4A HX AAAE M2 A8
5 z

s
o=
o
2D

S mx > N
ﬁ

S
i}

AFolM H2RAZE B9 Al ¥F2 I AT 1 Adto] 2ozt

2
1At Corely 5(2010)% Yang 5(2006)2 H2RALE &4 Ao dF2 €0t &
o )

&

o
M

l

I x99 %

[e]

sFATHAOR: 1.23, 95% CI: 1.09-1.40; OR: 1.18, 95% CI: 1.08-1.29).
Vestergaard 5(2006)2 H2RA AH&2 23] 1d oy A4 ¢ 134 248 %
#eo] ooty Fch(®A =4, OR: 0.88, 95% CI: 0.82-0.95; ¥4 =4, OR:
0.69, 95% CI: 0.57-0.84). 3 Pouwels 5(011)2 H2RAY =3 9% 7+ $93dt
ABFATE Aokl B7lo| EAZF gJdketttal of gt

al
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49) K21 9-Azada=s; K25 9ok K26 AolARek K27 AR Hejo] ashy ok K28 9ok
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A% WY U FNE BT BN YN BD O ASH BUIFY B

2. G189

2.1. A7 HiYx o

2 d4e 294 AY 2 94 E 9dRAS SA ZZEE FYsto o T4 ¥4
4 SAAE@AL)E Adcty, AL 59T FF7] 7 (follow-up) &<

of WAetA FE qAES HExEoE A = 7o oFE =& (FEA F

AAA AHE)Fo] BE =4 T HFE BHS: ZZE Y FA-HRLE A+

(nested case-control study)°|tH(1¥ 3-1).

Peptic ulcer disease/ Gastroesophageal Reflux

Popu|ation Disease with medication therapy
Based on health claims data (2006~2015)

Exclusion criteria

4
PPI use No use - New onset of
(H2RA only) osteoporotic fracture
No use No fract
PPI use (H2RA only) € o fracture

Jg 3-1 ZSE Iff A HEF A7 42

AF A= AAA BYet d2 A717H2006-2015)5S £33 AY 2 JAE

g3 AWFco gt 97 o]go| 9owA B Z(PPI T H2RA)E 13 o]
A dre zojtk, ITE YHY(cohort entry date) HzE FE(PPI BE: H2RA)S
AP YAAY QFMALE sttt Hx FE ArE AYdty] foto], ZTE
AA oA 19 oo FA HI JAA EE= H2RAS AP o|go] g Al A
AR AR syt



ISE JHY 7]E 5041 "wrel 4, ZSE YF ofd 149 o] FOo= Qg ©
2 o1& PAY FHAGZYZAD )%E}%%-%éi% AdrAY 2582 Fgol
e FAE I dAR AY 71ECR Aottt B A7bAGAA v FA
o A% 7IHEARYA A%, AF, Zﬂ?“‘j*xl-r(body mass index, BMI), #&s¥# &
AT 4 glof HAGE AR AY 7R Aottt HF A+ A FE2&
A AT A A4 2 AY Ve (F 3-2)9 2

2 3-2 A7 HEX 48, MVl

NEWE
- 71720064 12 122015 128 JIYTIA| ASY WY T YT o2 mgoz e,
ASX|Z(PPI E= H2RA)E 22 Xt

© HY7IE

- 12E YHYU J|F 504 021 SHAt

- Z2E YN O|F 11 0|0l PPI 22 H2RAS MY 22 00| QU= &4t

- I3E UH 0|F 19 O|Uol Yo 2t o7 0|88 o SAHEH7IZTE: V193 / C, T HHIE)

- Z3E YN 0|™ 14 Ol SHYHAZEZ(AIDS)(B20-24)8 TS &Xt

- Z3E ¢H 0]™ 1d Ol =H35(M80, 81, 82)3 THE2 X

- I3E YH OJF 19 O|U0 =2 MY AU 7<| (94311 U, r2 S EQ)E':*% 40| A= X
(B 5220, 221, 320, 327, M484, 485 [/ 29 M5 S422, 423 [/ LEIS: S72 [ 9 Q=:
$525, 526)

- 15E YNUREH 1W ME2 I7p YutAZ AT Oj5Axt

re
-4
=
o>
oXx
2L
10
e
2,
D
i)
~N
N
N,
lo
o
2,
>
>,
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A% AY 2 HE GRTS BN YHA BD XN N8BT BUTEL

0x
MR
A
4o
oot
1o
re
e
0x
re
-+

TEEYE(20154 12€ 319704 2FA w7t &
=A% (censoring) 22 % J5t%tt.

ﬁ):
oL
>~
1:L>.i
re,
-4
)
_\,L
O
oX,
PN
b=
|o
ojN &
re

N
N
(01}
0x
>
E!
JQ

HE A2 el

FHA B AAAPPYY 4§ FIL ol 2 TR YA

(1) #A8d 717t &< PPI AYS & 192E WYEA] oFd hE o4 24

(2) =482 7|17t & PPIY w4 Ay nE 2E I

(3) #2#& 7|17t 5% PPI ‘AEZF(PPI AHELs & 50% oldol EEEF vHoR
A BEET OB(PPI AL F 50% ool EEZF OIHLE ARE)
Agol e EE 94

(4) 24 FPYLE 7o R T 1979 AR e =8 T4

G) 8 LS ez AT 1499 7|7t o 2894F) ol ATEE 2719
Aed TE 44

FEA HE AAA L H2RAY Higt FFAE 49 FAHARIEE (BER 1), (75
# 2)9 Zrh

A HE AA A LF9 FTES dexlansoprazole 60 mg, esomeprazole 40
mg, espantoprazole 20 mg, ilaprazole 10 mg, lansoprazole 30 mg,

omeprazole 20 mg, pantoprazole 40 mg, rabeprazole 20 mge X8O Z o}
of 1 o449 &g ‘BEEF oA, 1 vt &7 AELF 2E FYotit.

Fracture
Cohort entry date (Index date)

——

Any use; Duration of use; Dose

Past use Recent use
(>1 year) (0-1 year)
Q4 | @3 | @2 | a1

[

a8 3-2 $4A HE XA ALS0f et Ho
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2.3. 2X|E Ho

ARAEQ F3F4H TEL AT WAAY YHY olF AREAHFAE AHUHY
AgoA B4 ZEo| 9ste] oIt Zo] Aosioitt. AR, HE FHe T ¢
TS(EHER7IS MB0) A 7150l Uette 4% &4, 9+ HdAY 44K of
T AZEPHTAR AU ARN 2035(M81, 82)9 AT ¥ Hol Q=
Aol EHEE4 TEE AP ALl od EH3sA TES FF(5220, 221,
320, 327, Md484, 485), &9 Ar&E(S422, 423), HEHZ(S72), Y L=(S525, 526)
o 47 59 2dE I LR FYet. oo sfgots 2H wA A IHES A
4 WAY, 2E o]F 90¥ oy EuES TS w2 AFLE AT

oOLO O
TR HE AAA Aol e ETEFA =4 T HHE THPLEA 4, o
g, AF AY, A5EY 59 AF+-A2E gl AR, AF, AEF A¢BMD), &
5, FH50, £595) T HAA/ETA W5, T4 S0 AHY Ee THAHLE
FFE € & e HEY=E 2 sudSE 2ol
HEEZE  bisphosphonates, glucocorticoids, anticonvulsants, hormone

replacement therapy(HRT), warfarin, heparin, antacids, selective serotonin
reuptake inhibitors(SSRIs), benzodiazepines, tricyclic antidepressants(TCAs) &
9 B&RE LU BF FALEFAHRIE)R HIFAH(EZE 3).
SHASEE PHIAE(F, B ZR) gsto] FoHIt. Fute AHEAMO5,
00, 45), #7153 AE(E05), HIAFH(NIG), W4 w4 HAL(44, 45), 18
715 AsHE29.1), HoteAl7l s AsHE23.0), FAAA7I5TAF(E21), FASTH(E2),
TrzSddF(E22.1), HEWID ZH(E55.9), B84 1AER(ES3.0), G(E11-14 ¥
T FAGFEEE 4), 1ILU10-13, 115 E FILEY FAGFER 5), FEFFH

it

51) 094 of AW MR 85 W U 2-33] ol + SFF AF T W olgel B2, 009 olF

APABEEHFULLF U ALLTHXS/7) ) 02 B8

52) 099 ol4l, ol% AFolq AT ST

53) 004 ol 23 el AN 13] olgel B8, 099 0% AR THEAAEE 19 olgelALt
FEEAABE 19 o)y

54)%r 29, o5 ol ool TRE WEge B49 28S BAYAARER A A%, 2 Hopt

Gl Ao LhERte(RRE 6)

e

Hn

A]
A

=
°f

EHU

1nr
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

(K90), T 7HASH(K72.1, 73, 74), AFA AL&EA(F50.0, 50.1), HAZHZIA
(M32), ¥34 AASHKS0, 51), o] FL4(N91.1) 5o 2&H. 1 9 Z¥e

34 %
oz 1EY Hee #E FHHAH A4(Charlson comorbidity index, CCI)

o]
M
4. BE 2ABL V1% B 94T H77 4900 43 SHAB] Uk AT 2

F2o A§ 53 2
HAA AR BELS AAHGA
A%, A% BMI ) 5 9%
E9 A AN A5
#72 A,

ki

olo
Mz
1o,

It

A=}

L ©

re
-4
=
oX
)
1o,
ro
-4
>,
ol
e
>
ko
r )
offt
r u s}
i)
o
=
do
et
to
o

N
o
ol
>,
>
sy H
=
e}

)
24

= OrE O orlo
de >
=2
o, re
:Oé
>
N
(N
>,
ox
10,
e,
of
:?‘:.'
AN e oz
ol
% )
O Hy,
BLEY
nE
(T =
[e]
ol

=

=

10,

>

oo

o,

i1

i)

=2

A,

==,
N

o |

g
3] HE A (conditional logistic regression)
oAtk A WA EZF(model 1) T2
(model 2)& 9%, 4, BMI, 23, &4,
2 (model 3)& Model 20 Z&H ¥ %
Yot FAA & JAA AHE FEEE AHAR 22H|(odds ratio, OR)E F4
SHHAL, 95% AlFH7Hconfidence interval, CI) € R9&-E(p-value)S T A Aot

1o of
23

1% o
Eid

o

=)

2,

s

H

ofh

)

A

—r

rE

=

H

ofh

E
ol

o

S
FAA BE AAA ARl OE oIS =4Y T IFZ A= 89 o
F7149 AEE ¢ #A7| He2 A" AddE, d¥, bisphosphonates AHE o
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1. 89 o 88

20009 19 19578 20159 12€ 319714 234 AF 2 4= qdFdges
T4 HE dAA & H2RAS 583 4% 35,520,188t o] & AY
Al o]ArolHA AR HIE AAA &2 H2RAE HZE E&35 AE AHslr] g3
200590] g FAE AFE 15| gle FAE ATHYLE SHITHG,573.574%).

V:?é\g

7 @S0l 20008 °lF FAA HZ o ]X] 52 H2RAE Fz® APE2 XS
AHdz dAsto, 2+ JHd 19 ool &, FHAYHAGZHSAIDS), T35, =4
2 gmolgZ & FAE AYste g2 FAVF 5,130,821790IH. T 4 W
2A Z&ote 434 ARE BT £ e FAE AT S AT WA

2,388,137 0l it
S A9 A 2,388,137% 5 78,4659(3.3%)°1A #4717k
ol WA, Yz 2,309,6728 A= 0554 ZHo] WASHA %ot
T+ A= Wal 7IAEEE FARSHA BEol 7] e 2 A HlEE gX
AHY, FHFA77E, 49, 99, bisphosphonate A& o 1:5 = 31 715 A8t
At 1 A3, ZAF(case) 59,2409, HZEF(control)2 296,200 2.2 AHFH A
=9

ofN
5O M
i)
ofd
o|N
ox.

)

v

B
= O}‘N ﬂll‘J
(NI )
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A4 Y 2 9

36

Az GRS SAMUAM SR HE XA AEL EHSSY 2

20069 18 12-~20153 122 313
239HY L YHEIE Txjo|A
PPI Lt HRAZ B2 0| Y= BR

35,520,1889

H 2| CfatAr 30,388,367 F

- ¢, AIDS, E01EE, EE &

18 0| 222 2T A=
14 0|l SEABSZE

14 0|l 0SS WE
14 oy BEE

— 504 O] P SHAH(24,286,9985)
-1 O|Lf PPl E2 HRAS HE 22 0[FH0| U AH5,500,616F)

xH592,753 %)
0| &= T EHAH129,486F)

2 FTHEO0 020|122 B HAHT53D)
20} 0| 20|22 3 BAF (467,751)
O|Z0|2E B A (17,9423)

#HE U7 A
5,130,821

9| ThAIKt 2,742,684

- CIO[Ef4 O At 18

- 37 SUADAT 0FF (AR 2,718,395
- ENMS ZZ 347} 24,2882

24 N

2,3881379

= 25 HZE R

78,4659 2,300,6729

Matched Cases Matched Controls
59,240% 296,2003

J8 4-1 SN0 A8

oz




2. BT THYRL 71K S

22

B 4-1 BROAR T|TSH

S0s3Y 3 24s S033Y4 S HYY=E
x (Case) (Control)
=T (N=59,240) (N=296,200) p value
n (%) n (%)
ISE QN A 1
2006 29,139 (49.2) 145,695 (49.2)
2007 13,356 (22.6) 66,780 (22.6)
2008 7,103 (12.0) 35,515 (12.0)
2009 4,450 (7.5) 22,250 (7.5)
2010 2,511 4.2) 12,555 4.2
2011 1,378 (2.3) 6,890 (2.3
2012 790 (1.3) 3,950 (1.3
2013 364 (0.6) 1,820 0.6
2014 137 0.2) 685 0.2
2015 12 0.0) 60 0.0
REBVEEEIE

g4, o4 46,213 (78.0) 31,065 (78.0) 1
E (0001

B 64.8+8.0 64.6+8.1

50-54 7,654 (12.9) 38,270 (12.9)

55-59 8,217 (13.9) 41,085 (13.9)

60-64 14,314 (24.2) 71,570 (24.2)
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A% AY 2 YHE GRD BAON YUT BD OHH N8I BUD3

Mk

nx e
0E8sd 22 2442

20 o 20
A (Case) (Control)
=T (N=59,240) (N=296,200) p value
n (%) n (%)
65-69 10,974 (18.5) 54,870 (18.5)
70-74 11,662 (19.7) 58,310 (19.7)
75-79 4,282 (7.2) 21,410 (7.2)
80-84 1,756 (3.0 8,780 (3.0
854 Of4 381 (0.6) 1,905 (0.6)
HEX 2 { .0001
XY 30,466 (51.5) 165,016 (55.7)
9= Al XY 17,374 (29.3) 85,554 (28.9)
2 XY 11,373 (19.2) 45,575 (15.4)
AT 2F { .0001
129//92 20 13,252 (22.4) 64,122 21.7)
229 9,609 (16.2) 47,587 (16.1)
329 10,846 (18.3) 53,715 (18.1)
4529 12,813 (21.6) 62,608 21.1)
529 12,720 (21.5) 68,168 (23.0)
HAEZ o7 13,252 (22.4) 64,122 21.7) 0.0001
ZAT/ET Xz
e (0001
e 155.0+7.9 155.4+7.8
129 11,951 (20.2) 53,562 (18.1)
229 12,179 (20.6) 60,257 (20.3)
329 12,578 (21.2) 64,877 (21.9)
49| 10,780 (18.2) 55,949 (18.9)
529 11,752 (19.8) 61,555 (20.8)
S ( .0001
e 57.3+9.3 58.5+9.3
129 13,897 (23.5) 56,039 (18.9)
229 12,364 (20.9) 60,120 (20.3)
329 12,846 (21.7) 65,316 (22.2)
429 9,550 (16.1) 52,291 (17.7)
529 10,583 (17.9) 61,934 (20.9)
HEZXI$BMI) { .0001
e 23.8+33 24.2+3.1
(185 2,454 @.1) 7,809 (2.6)
18.5-23 21,805 (36.8) 99,135 (33.5)
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V. ST 20

S35 28 L2
(Control)
L (N=296,200) P value
n (%)
23-25 79,124 (26.7)
25-30 98,833 (33.4)
30- 11,299 (3.8)
225 110,132 (37.2)
>30 11,299 (3.8)
M =9 24,306 (8.2) { .0001
IV IRSES 59,453 (20.1) 0.0378
oM 25 118,472 (40.0) { .0001
=/3%t
Bisphosphonates 224,745 (75.9) 1
Glucocorticoids 219,574 (74.1) (.0001
Anticonvulsants 49,906 (16.9) { .0001
HRT 21,707 (7.3) (.0001
Warfarin 3,590 (1.2) {.0001
Heparin 20,023 (6.8 { .0001
Antacids 215,413 (72.7) { .0001
SSRls 15,323 (5.2) (.0001
Benzodiazepines 207,468 (70.0) {.0001
TCAs 38,293 (12.9) {.0001
SOtEAREY 33,677 (11.4) { .0001
UMMT|SSRIS 15,451 (5.2) {.0001
DrYAEY 2,990 (1.0) (.0001
Ty A HES 84,921 (28.7) { .0001
187|sXot m (0.0) 0.1987
L|ol4H|7 1S Mot 167 0.1 { .0001
BUMMIISERS 620 0.2) {.0001
FdEe 522 0.2) {.0001
NOZEEISE 119 (0.0) 0.0435
HIEtZIDZE 1,392 (0.5) {.0001
EUN DSk 5,058 (1.7) { .0001
Y 42,790 (14.5) { .0001
HE+H 192 0.1) 0.4149
oty ZHEst 22,379 (7.6) { .0001
gy AER7 349 (0.1) { .0001
MAZHIZOIA 508 0.2) {.0001
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40

o= =

A% AY 2 HE HEDH HROK YYX BT NN AST B0

30334 2E 42 E033H 2T HL4Z
A (Case) (Control)
=T (N=59,240) (N=296,200) p value
n (%) n (%)
BB HHS 409 0.7) 1,661 (0.6) 0.0002
O|RHY 222 16 (0.0) 133 (0.0) 0.0521
ISotd Aet 27,839 (47.0) 132,871 (44.9) { .0001
==L WS (0001
0 19,228 (32.5) 107,655 (36.4)
1 18,411 (31.1) 94,854 (32.0)
2 10,021 (16.9) 47,437 (16.0)
23 11,680 (19.6) 46,254 (15.6)
T EHTH 7|7H) 38+2.4 38424 1

HRT: Hormone replacement therapy
SSRIs: Selective serotonin reuptake inhibitors
TCAs: Tricyclic antidepressant



2% B4 QAR 355 440B(@ AT 59,240, ¥ 2EZ 296,2009)9] el 22 ¥
4 ARz IFS AL 892 T I 2A% 2A2Y AHRHL &
o BY 12 P BE A AE ofRE FAMGE EPHT FUYOE
wAo] gl BYoln, B9 2k 99, 4, BML &%, §9, £59L Iuzon
& 2goln], 29 32 29 20 THY FAZ] 3§ FBIY FUARL F1% 2
olh(E 4-2)

3.1. &4x HE MM ALE R0 ME ZESY =E A=

29 1,2, 3 BFOH P44 BE A AGEATI AT S PRI AYS A

& 197 A9 Rl HE 2oFH T 24 o2t 18T AN 34
% HE AR ASAE 134 @S A9 Hdte] 289 9Fo] FH: Aow ¥
lE ATk o= EF 194 1.24(95% CI: 1.22, 1.27), 2% 204 1.24(95% CI:
1.22, 1.27), 28 394 1.11(95% CI: 1.08, 1.13)& FHTFo] F71Ed4+ZE TAst=
A%e BEoU o4 BA40E S9dat

29 3004 AR HL AAAZ AST ASE ASHA e AL Ha TA %
A9 9ol L1 o A eyt £%, 628 B9 vwste] 23 849 BMI,
3, &9, 59 st ezvE ZAZ 0.96(95% CI: 0.95, 0.96), 0.98(95% CI:

o

I

0.95, 1.00), 1.21(95% CI: 1.17, 1.25), 0.85(95% CI: 0.84, 0.87)& UE} BMIZ}
$T 93T AL L5 e AL TP WA Aol FAAW FALS e oo
24 4 9¥0l FHAAT. £ ALSF A7Y vge] $24% 2 WA 9ol

=9F11(1.03, 95% CI 1.01, 1.06) H& <= (glucocorticoids, anticonvulsants,

hormone replacement therapy, warfarin, heparin, antacids, SSRIs,
benzodiazepines, TCAs)9 AFEE Z2 A A7 #H&Ho| QU 24 TAof ‘:Hf"}
S Hf R AL A Vs NS, W AGAS, v qa44 94,
A 715 IS, FA S5, HEHEY D 495, S99 1dekS, WA 7&@

[¢) o
o4 ABS B9 PAPIA B Y 990 B8 A0 vehinh

=
m
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

E 4-2 PP A8 Oj20] T2 3% 9

0334 =3 Odds Ratio (95% Cl)
wyz HEZ " " ”
PPI HIAIZ 35,929 (60.7) 192,458 (65.0) 1 (Ref.) 1 (Ref.) 1 (Ref.)
PPI AFR 23311 (304) 103742 6500 (1 9p% 97 (2 127) (108113
HEHS
g
ks : :
5 A 0.97 0.96
PSS (0.96, 0.97)  (0.95, 0.96)
ox 0.97 0.98
=T (0.94, 0.99)  (0.95, 1.00)
=0 1.23 1.21
S (1.19, 1.27)  (1.17, 1.25)
oc 0.82 0.85
=o (0.81, 0.84) (0.84, 0.87)
C 1.03
HasE o (1.01, 1.06)
i m o 0.75
EY/3YA 12 (0.73, 0.77)
g 0.81
N/ 72 (0.79, 0.84)
Bisphosphonates .
Glucocorticoids (1.42)'4?.48)
Anticonvulsants (1.3(1)'3?.36)
1.36
HRT (1.32, 1.41)
Warfarin (1_01'0?.17)
. 1.59
Heparin (1.54, 1.64)
Antacids (1_5%.515.59)
1.15
SSRls (1.11, 1.20)
Benzodiazepines (1 41'4? 48)
1.21
TCAs (1.18, 1.24)
SOIEIABEY <1.323’3?.43)
UAN7| SIS (1 ow 14)
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V. ST 20

DA <1.121',2?.32)
OHY HAY mEE <1.o$',q.13)
1&7IS K (0.6;3',01 56)
{54 H 7| 5K 5t (0.82(,1?.55)
HUNHI|SERE (1.312',5?.78)
24552 (1 .215',417.72)
nECE SRS (0.629',013.55)
HIEFRIDZY (1.7&19',93.19)
oy 18R <1.5s19',6§.77)
Sk <1.ogs',o?.12)
K520l (0.71',0(1).40)
oy 7Hag <1.111',117.21>
A7y Aeux (0.9(1)',1?.41)
HAUSHRIA (0.9519',1?.42)
sy yug <o.921',015.17>
OlRtY F¥% (0.6(1)',9?.43)
Doty At (1.0110?.06)
2y 1 vy

29 2 A, A, AFAS, &%, B9, o5 IuF =F

23 3. ¥ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUIEIATAY, A7 5TASE, AR, THA]
Hag HA, 13|56k HoleAl7lsAsl, #AA7 @RS, FAATEL 1E2SHES, HENID
AY, By mZak, S FTEFo, uhA 7HAsH AAA AeEz AASHEIA 9= Zs)
o} F47, 1M Ao T =3
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

3.2, Y8X HE MM FH AZ7[H0 ME SCE3E =2 #d
T HZ qAA S w4 AEFTE 4 A9 o] BAE S fAste] FHA
HE AAA F4 AGLeE HFAetel(AHEstA 4, 309 FIT 309 o4 609
%, 602 o4 902 mlgt 90Y o4 180€ wIgH, 180% ol 1d HEH 1| o)
A Agds FE PR B 4AA Aol hE 2 B e2HE R4S
2y 1,2, 3904 ofd HFo FEA L qAA FA ASdo] MR PR
I AA Aol me = 24 A¥H ddo] e AL FAHUG. 2F 3904

A 309 "gto g ARESH A9 I1¥A g2 Ao Hlotq 24
A 1.089(95% CI: 1.06, 1.11) %2 o= TAZLE FostAtt. o] H3
s %*zﬂxﬂ A ALt B E Flele AYE el A
A A4S 309 o)A 60Y mEHlA 1.09], 60Y ol4 90Y u|Thof
118, 909 o 180% wIRHAIA 1.13H], 180% o4 14 wutelA 1.18, 14
oA 1.4281&8 UeETHE 4-3).

TR HE QAAE AHET SRS dSMT F9A R dAA F4 AL
T A g AAA Aol 2 A did ezHE (OF 4-2)° YEUYS
Chreference: 309 WWH. FAA FX AAA Y £ A&de7t B8 494 ¥

n A A83E A9 BH WY Aol B FME AL FAT & U

=

H1 o rfr of
(B rlr oz o
O

oA )
—_

[}
=

ox
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V. ST 20

B 4-3 PPl AI8U40| T2 B 93

zr1zsY 2 0dds Ratio (95% Cl)
- gdF HlEdE o8 1 FER) 23 3

Arg7|2t n (%) n (%) ° °

PPl HIAIE 35,929 (65.0) 192,458 (60.6) 1 (Ref) 1 (Ref.) 1 (Ref)
1.15 1.16 1.08

302 O]t 10,715 (17.3) 51,337 (18.1) (113, 1.18) (113, 1.19)  (1.06, 1.11)

30¢ 0f4 1.22 1.22 1.09

sox opt 4778 G4 21788 BN e o6 (118, 1.26) (105 1.13)

602 04! 1,29 1,29 Nt

goa ot 2405 G5 10408 @) 00T e (103 1.35) (1,06, 1.17)

90¢ 0|4 1.37 1.37 1.13

1g0y ot 2747 B8 N2 @B T (31 148 (108 1.19)

180Y 04 1.57 1.57 1.18

14 oot 1505 (18 BAT @Y ety (148 1.66) (111, 1.26)
1.88 1.88 1.42

Y oA

1018 1166 (12 3843 20 25T (176 202 (132 152)

o for trend (0001 {0001 (0001

EI_CH 1: U]E?ﬂ

nyg 20 A%, A, AdEAE, 55 &, 5 THE XY

2y 3 2y 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement

therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),

benzodiazepines, tricyclic antidepressants(TCAs), FUFE|ATFERA, A7 5330S, TR, T4

Hg HA&e, 137 sAst HolEA7sAS, 75T, FASEE, 1XI2HHEF, ‘ﬂ]E}U
29, §94 ndds, G, Ao, v HEs A3A ’llgﬁ—zl AAZHETA JF4 A,

oAby FU7, TERY A% TUF

1.5
1.4
1.3
1.259
1.2

1.1

0.9

0.8
<30 days <60 days <90 days <180 days <365 days =1 years

PPl USE

17 4-2 PPI AI2Y4E B 98 (PPI NSKISH B3
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A glst7] Hatod, F8A
FEA BE 4AA AHELs 5 50% oldel BEET
l +

& 50% ool EEE

1.17(95% CI: 1.14, 1.21), 12 ¥ HIL A A ARLo T2 Zd A9 0=
HE 1.06(95% CI: 1.04, 1.21)& & Zo]x At}

E 4-4 PPl RO G2 22 A

20354 =28 0dds Ratio (95% Cl)
Eg2k HEAH HEAH
PPI £0183 ] 4dz %) . H|E°E(%) 28 1 2y 2 283
PPI HIALR 35929  (60.6) 192,458  (65.0) 1 (Ref.) 1 (Ref.) 1 (Ref.)
ngg 10104 (17.1) 41080 (139 (1.313.,317.4” (1.321;317.41> (1.111',117.2”
BZESY 04 13207 (22.3) 62692  (21.2) (1_1111?_1@ (1_121;1?_19) (1.011;0?.09>
p for trend (.0001 (.0001 (0001

A& A ¥R X JAA ARLS F 50% ool EEETF vvte s AE He-

HEEEF ol AA A HE AAA AFRYS F 50% oldo] BE 87 ol JoE AH Ae

2g 1 uxy

2y 20 A%, A, AdEAE, S5 &, 5 THE XY

2% 3: 23 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFE|ATEY, A7 53T, WA, THY
Had H@e, 17| sAst HoleA7 At FAAATI s T8RS, TS, 12 EF, HENID
2y, B0 ek, T, A0, A 7HER AFA AERA, FAAZTERIA, g5 A, o]
Ay 7474, 1EY A% FHE ZF
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V. ST 20

4. 22 18 o|if S4x HE AHH AEd SOS

ol

-1 3
d 23 3g

FAA HE AAAY AE AT TE A Y Y BAE &els] sk, &
AA HE AAA Y A ARE FHE AMHEE SRR 149 ojid PPI AH)'H
ofd F¢= trol TE I AYS FAIATE 4-5).

2Y 1,2, 3004 T 19 oy A HE AAA Agel mE ZE T o=
= 727 1.49(95% CL 1.46, 1.52), 1.49(95% CIL: 1.46, 1.52), 1.30095% CL

1.27, 1.33)22 T 149 oy FAA HZE AAAE AT 47t 184 &2 3%

1

of ®jstel ZE Aol Z7}°}L Aoz ZIHAY. &, 29 3904 =4 T4

=
1 =
e A9 g 23 w4 9

0,
L
=

)

9,

2,
_>i‘

i)

K

2,
=
=
i
_>,L
oo
o
o,
o
¢
(d
ol
)

gol 1.308= =4 ‘%E}L&E}.

H 4-5 2 149 O|Lf PPl AfR1 BLIEZEN 2H 9
=033y =2 Odds Ratio (95% ClI)
EL H['L A2 3 . 3
o031 0y 2 23 3
n (%) n (%) ° ° °

PP| H|AIR 46,624  (78.7) 250,067 (84.4) 1 (Ref.) 1 (Ref.) 1 (Ref.)

1.49 1.49 1.30
2
PPI A8 12616 (21.3) 46133 (15.6) (1.46, 1.52) (1.46, 1.52) (1.27, 1.33)
p for trend { .0001 { .0001 ( .0001

EI_CH 1: U]E?ﬂ

0y 20 A%, A, AdEAE, &5 &, 5 THE XY

2y 3 2y 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUEIATEA, A7 58R1F, w44, w4
WA AT, TEBSAE, AR, RS NE, FASEE, nuseEE, MED
Ay, B84 vZdek, TG, G0N, v 1S, 434 M_&_'_x] AAZHRIA I3 el
ojxgd 47, Y A THF =3t
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3.5. 22 1 O|if SgXt BI AMH<S F7|H AE8n EH e

gAY EHoA e TE 24 T 19 oY FAA HE AA Argo] = T4
Ay Bdol vt A2 FAstAn. ool 2 24 AL 149 42712 U
FAA HE AAAE 47 ol AT 2719 Sleg E 24 HEY #AE 2
FoEN FHA HE AAAE F7HoR AHgets A9 A¥E FFHLA 9
HEhd 2 24 2D 14¢4R7]) § TR HE JAAE AR 2719 3 HF
gkstol(PPI AFE27] 03], 13], 23], 33], 43]) 714 FAA HZ A A-go] g

B354 299 2H9 AYS BHAAHE 4-6)
59 1,2, 304 of® W3S P44 BE oA 48R 5] galAE R
T AR A4S 22 94 983 B0l Yt AR FAHSAt 29 3904 4
1 ol 4% olgel FHA WL oA AgEI A4k 13 L o A BE
AR S B0 I G A TH T T ABE 12405 O
119, 1200 ¥97 ol SALOR Gtk oA YR X AL 47
o 4B 19 Bake ALY, T S ABE B44 B2 A 4587
247k 1919 W 1240, 2392 0 1194, 3319 o 132, 492 W) 13702 WA
Fhe e Hod

H
=

1
T

[}
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E 4-6 22 14 O|Yf PPIE

47 0l ME% 2712

13|

L

b 0|
= T

13|

el

0334 24 Odds Ratio (95% Cl)
2z 2

n (%) n (%) o231 o3 2 23 3
Eﬁ'r 53019 (89.5) 274084 (925) 1 (Ref) I (Ref) I (Ref)
= 1.41 1.41 1.24
12 3.812 6.4 14123 (4.8 (1.35, 1.46) (1.36, 1.46) (1.19, 1.29)
- 1.47 1.46 1.19
28 1,156 @0 4119 (1.4 (1.37, 1.57) (1.37, 1.56) (1.11, 1.27)
= 1.64 1.65 1.32
e %64 000 1798 08 49798y (150,180 (120, 1.46)
= 1.73 1.73 1.37
4 689 012 2081 07 (159 189 (159,189 (1.2, 1.50)
p for trend { .0001 {( .0001 ( .0001
29 1: 0®y
13 20 A%, A, AdEAE, &5 §9 &5 THE =%
2y 3 Ty 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),

benzodiazepines, tricyclic antidepressants(TCAs), FUFE]ATAY, TAMAI7153RAS, A, TH4

Had g, 1s
29, 594 8%k, B,

Aol SR I SAG, RIS, TERE, TREaHEE, BED

g iAol ukA 7HAg AAA Al8EZ AAZHIRIA  JZA AABE
oty R, nBYA A T =Y
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

3.6. MY S4E YYx HE AXNH ArS2 ZCt

FEA "Z gAA AL ofRe Zd W 99 9 #AE G, 999
bisphosphonate AHEHEE UFof E4Z Ssioich. F7 Fo 7
T8 HLE 6M(PP1 AH&, PPI HIARE(H2RA AHE)) 44 HZ AAA AEo w
=3 HHH_,] H"Je 6]-93\1:}(31 4_7‘ pry 4-8).

AEE ol EAT 29 1, 2, 3904 FAA I JAA Ao ©E =E 34
o] Q&M= AN Z+Zh 1.25(95% CI: 1.20, 1.30), 1.25(95% CI: 1.20, 1.31),
1.08(95% CI: 1.03, 1.13), 9494 Z-Z 1.24(95% CI: 1.21, 1.27), 1.24(95% CI:
1.21, 1.27), 1.12(95% CL: 1.09, 1.14)& veton EAHog Qostqitt 2F 3
o AL, FAA HE AAAE AT A9e 18X 42 F9o Hig) 2E 29 9
Fol FAd2 1.08¥, AL 1.12H& ofo] AR FHou FAHOE {ostA] &
oktt.

OH
ol
ek
Mk
2

AFER el B4 29 1, 2, 3904 A HE dAAE ASo e EE
T exve BE AU 1EG 23 FAHE foste] e AgdolAY
TR L AAA Aol 2E TA AT o] Sle Aoz FAHH. BF 32T
2o S0olA A HE AAA AR wE Ed ¥ 22H= 1.0995% CI
1.05, 1.13)2 SAH2z fofste] G4 I JAAE AES Bre 1A &
Aol Ha =d TS H9do]l 1.09 o oAt of AdkE AW werF T
Vol A%e EAed, F4A HE AAA ARgCl bE E A2 500 1.09H
60t 1.10%8, 704 1.13H, 80t ol 1.84¥= YEtEth WA, oA EF A AZd

oA PPI E&ofo] wet o] & ALE YEi

Bisphosphonate AFHEHEE Uio] EA3 2y 1, 2, 394 FA4A HZ JAA A
&l e =4 29 ezuE gstgtt. BisphosphonateE AMESHA %2 B¢
247+ 1.25(95% CI: 1.22, 1.28), 1.249(95% CI. 1.22, 1.28), 1.10(95% CI: 1.08,
1.13)92 bisphosphonate® AR&st 3% 1.23(95% CI: 1.18, 1.28), 1.23(95% CI:
1.18, 1.28), 1.12(95% CI: 1.07, 1.16)°22 BAAHCRE oottt 2q 39 4%, &
A HE AAAE AR Aee :LEqZ] % el H& =4 2y Aol
bisphosphonate® AH&otA %2 L 1.104], bisphosphonate® AFESH A% 1.12
Hi2 bisphosphonate® AMESF TAPIA o APt & AR UHHOY, SAHL
2 fFOotA] ottt

o
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V. ST 20

=033y =3 Odds Ratio (95% CI)
PPI Y LM ) 3 3
=] | S:
Ngde  n o9 ) o 281 28 2 2% 3
HIALR 7465  (57.3) 40372  (62.0) 1 (Ref) 1 (Ref.) 1 (Ref.)
LA
X5 1.25 125 1.08
i)
A8 5562 (427) 24763 B80) o0 a0y (100, 131) (103, 1.13)
HIALR 28464 (61.6) 152,086 (65.8) 1 (Ref) 1 (Ref) 1 (Ref.)
0l 1.24 1.24 1.12
o . . .
A2 17749 @884) B0 G420 Tlon or 197 (o9 110
p for interaction 0.7103 0.7758 0.5022
HIAFR 8915 (54.4) 49,013  (58.8) 1 (Ref) 1 (Ref.) 1 (Ref)
50cH 1.23 1.23 1.09
o . . .
M8 7486 (456) 34340 (1D 197i0g) (119 128) (1.05 1.13)
AR 15,089 (59.1) 80310  (63.2) 1 (Ref) 1 (Ref) 1 (Ref)
60CH 1.22 1.22 1.10

e
tg 10434 (40.9) 46679 (368 (1187 0n) (118 1.26) (1.07. 1.14)

HAFE 10,387 (67.7) 55,043 (72.4) 1 (Ref.) 1 (Ref.) 1 (Ref.)
70t 1.28 1.29 113
Ag : : ;
B aus 23 208 @78 937930 (124130 (.08 1.18)
S0t HAFR 1,638  (77.6) 8,092 (82.6) 1 (Ref) 1 (Ref.) 1 (Ref.)
1.40 1.41 1.18
e ME 443 22.4) 1,700 (17.4) (1.24, 159)  (1.24, 1.60) (1.04, 1.3b)
p for interaction 0.0485 0.0366 0.0388
B3P HAFE 27,878  (62.0) 149,056 (66.3) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.25 1.25 1.10
s ME 1707 (380) 75,689 (33.7) (1.22, 1.28)  (1.22, 1.28) (1.08, 1.13)
BSP HALE 8,051 (56.3) 43,402 (60.7) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.23 1.23 1.12
MNE  pg 6240 (437) 28053 (393) ;1" on (118 108 (107 1.16)
p for interaction 0.5736 0.4889 0.3341
BSP: Bisphosphonates
29 1 uxy

nyg 20 A%, A, AdEAE, S5 &, 5 THE XY

23 3. 2§ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFE]ATEA, A7 5FAF, THAAAY, w4
Had H@e, 17| sAst HoleAl7[sA st FH AV HAS, FASTE 1X2HRES, HEID
AW, SE nTa D AR, WA 0A A4 ASRA AABUEns Q3d AU
ojlabd F47, 1YY A% 3T =T
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

ate) PPI 201354 B Odds Ratio (95% CI)
A8 Uy H g2 . . .
2 - ) %) : *%) oy 1 =) 03 3
HAI 1356  (48.6) 7,639  (53.5) 1 (Ref.) 1 (Ref) 1 (Ref)
504 1.25 1.25 1.06
A2 1434 (51.4) 6647 (465
r (614 (46.5) (115, 1.37) (115, 1.37)  (0.97, 1.17)
HAIR 3,039 (54.6) 16201  (58.7) 1 (Ref.) 1 (Ref) 1 (Ref)
60k 1.21 1.20 1.02
Ag 2527  (45.4) 11398 (413
* 454) @3 113129 (112, 128) (095, 1.09)
LA HAIR 2646 (64.7) 14210  (69.7) 1 (Ref.) 1 (Ref.) 1 (Ref.)
704 1.29 1.30 1.12
g 1441  (353) 6,167 (303
* (353 GO390, 139) (121, 141) (103, 1.21)
- HAKE 424 (72.6) 2,322 (80.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.59 1.62 1.34
0 g 160 (274 551 19.2
8 @7.4) (192 (1.28, 1.97)  (1.30, 2.02)  (1.06, 1.70)
p for interaction 0.051 0.0255 0.2248
HAFE 7,559  (55.5) 41,374  (59.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)
504 1.23 1.23 1.10
Ag 6,052  (445) 27,693  (40.1
* (445 @O 118128 (118, 128) (106, 1.15)
HARR 12,050 (60.4) 64,109  (64.5) 1 (Ref.) 1 (Ref) 1 (Ref)
60} 1.22 1.23 1.12
A2 7907 (39.6) 35281 (355
r (39.6) (35.6) (118, 1.27)  (1.19, 1.27)  (1.08,1.16)
oA HAIR 7,741 (68.8) 40,833  (73.3) 1 (Ref.) 1 (Ref) 1 (Ref)
704 1.28 1.29 1.14
A2 3,507 (31.2) 14,85  (26.7
* (312 @D 129 135 (123135 (1,08, 1.20)
- HARR 1,114 (79.7) 5,770 (83.4) 1 (Ref) 1 (Ref) 1 (Ref)
1.32 1.32 1.12
0y A 283 20.3) 1,149 16.6
* @03 1. 088 (113 150 (113 150 (.95, 1.32)
p for interaction 0.3722 0.3617 0.227

29 10 mEA

13 20 A%, A, AdEAE, &5 §9 &5 THE =%

2% 3. ¥ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFEIATEY, A7 53T, T4, T
Hag wHa&el, 17 sAst HoleAl7lsAst B AV EE, FASEE, I1XES-ES, HEHID
73@ EHE]-AC-)] 57_71—/\],1 l:l—_l,l X,F_/‘[:X]-OH kA 7}7‘5__]9,]- Al7AA] _'_Q"_x Z Al EH]-E’—E/\’ od=x X]’Q_Q_]-‘
o];(]./K—] = e 73 "Io:]?j—k] ZLQ,]_ _1_1:11301: Eo]-
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3.7. MUY E4Y LY4X HE AMA X A2 SU33Y =
3 o3
P4 B o

AAY +4 Agdeet 24 3 99 79 BAE Al A9,
bisphosphonate AFEHEE UYio] EAE 435} Q
5 WYt (AHEotA 42, 309 m9, 309
o, 909 o4 180Y ©IRE, 180% o4 19 winh, 1| ol4) o}\éZ]‘ HE AAA A&
] uq_e :v_xq HH\H_,] Holo /\}go].oﬂq.(_g 4 3 4- 10)

AEE Uirol ZA% 29 1, 2, 3904 949 B, od HFo A HE oA
A9 F4 AHEALo] AT A HE W]xﬂ AHgol 4 94 9 #Eel 9

o]AP 609 uld

=
(@)
o
e)
o

>
O
o

°
L)

= A0 AT, Ty G4 A%, P 13 200Me oA mviA R
E2E H3Y 92 3 JAA Y +3H A}%%‘# | disiA PPI ARgol &4 44 Hd
I HHo] Yoy Y 394 e ARE Bt 2 3904 Y Aeole &
AR HE AAAY 4 AL 909 o4 1809 mTHE 1d ol4Y o FAgA
4z AAA Aol 2 A B0 Wk Q2H7E 247 1.14(95% CI 1.039, 1.25)
9t 1.35(95% CI: 1.17, 1.56)% BAZHCRE $o3t AnE Hgou UnA FA4a ¥
T AAA F4 AHBYELoME SAZCE fo% ATE HolA Ut A4 AL,
FAA HE AAA A e 2E Y e2HE FAA HE JAAY 4 AL
47t Bold4E I7koke FA2 Bt 23 3004 FF HE AAA AHAE
%A F2 Ao Hsted =8 T4 %], +4 AHEYS 309 o4 609 mgtolA

1.094], 60¥¢ ©]& 90¢ wulgtolA 1.118], 90Y ©]AF 180¢ wulgtolA 1.12H], 180¢¥
ol 14 ulFtolAl 1.24, 1@ o]AoA 1.4081Z UEfst
APHEE Uro] B4 B3 1, 2,3 § ZF 13 294 ZE HFY %
XﬂA F4 AREALoA AR HE AAA Atgo] ZA Y S o
HAoU 23 394 thE Z:i E HA. 29 3904 7099 AL
AA F4 AHELL7E 609 o4 90wt 90Y o]4 180€ H|Y
} HI AAA Y A AFELsoA FPA HE AAA AL
27t BAHOCRE o5t AFE Ho|z Aokt 80 oA
AA 2 AgL47F 309 o4 609 wwhY wivk AR I
4 Ao gt Yol 1.37(95% CL: 1.07, 1.77)& EAACE §9
.ot 5009 60 Y] Ao, FAA HE dAA Atgo] BE FE
AAA Y +4 AHELF7t WotdeE Frtete S R &

1o

oX,

)
& oo rr e 2%

b 12
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=
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03
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oM,
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

S50tollAl FAA HE IAA AHAE %A 4 Aol Hste 28 Uy ¥
A "z AAA FH AHEYES7E 309 HElA 1.05H, 309 ol 60Y wwY
o 1.084f, 60¥¢ ©]4 90¥ wwtd w 1.178, 90¥ ©oJ4} 180¥ mwd W 1.17H,
180% o4 19 wwrd o 1.208, 19 ol4d W 1548 o w2 ZAo=E Ueyit
60tY Aol FgA HE AAA AEAE 1¥A &2 ALl Histq ZE w4
$1%lo] 309 ©gk 1.084, 30 o]4 60¥ wTF 1.08, 60¥ °l4 90Y =gt 1.10
i, 90 o4 180¢ w4t 1.108, 180 o4 1d = 1.214, 14 o4 1.36W=
Uetstth &, d3dEs 494 89X A4 £4 Ae8dee 2 I8 A9 1Y #
AE ARE A, 709 vgel At FEA B AAA =4 PPl AHEO] o

L)
o

Fol A BE AAA $H 48947 Bold4E FUHEE FHS BAT 4 99
4. 94, o4 BE A dgoield PPl SHASYSTE 19 ool 229l 2 A
o2 ueptth 3 g4 700 ool BEAFel B tehtn kd, Hg 93

o] g2 ¢ AA7F oMY s/l A

Bisphosphonate AFEEE Uiro] EAS 23 1, 2, 394 bisphosphonate A&
9Ro} BAgol B WL oA A8ol T4 W4 N8I} Belo] Sk Aoz 5l
ol 19 o] 4 A¥2 FA HE JAA FA AEEeTt BordaE S7hst

= FAE BHPEY, oy FAL bisphosphonate BJAFEAIOA H FZo] &olgt
F AAUT. Y 3& HH bisphosphonate BIAREAFY] G HE AA|A Ardo] o
£ 24 A9 4E2 FAA HE AAA 54 ARELST7E 309 wwolA 1.084, 30
A o4 60¢ ©wrd wf 1.088f, 60 o4 90¢ vy = 1.128f, 90¥ °o]4 180¢¥
ook of 1,144, 180€ oA 1¢ m|wtd wf 1.164], 1 o4 wf 1.4081E Yrepyt
=t

. &¥ bisphosphonate A4 FHA HE AAA Aol e T2 2 Y

FAA HE AAA A AEds E 30€ UiT 1.094, 30€ ol 60¢ wwt
1108, 60Q ©]4 90% uigt 1.108, 90 °]4 180% uigt 1.124, 180¢ °]4 14
ol 1234, 19 ol 1.428=% SHlIFqiT
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V. ST 20

Odds Ratio (95% CI)

= a3 =23
PPl w4z g2 _ _ _
= | =] 3
Ag71Z n (%) n (%) 231 =3 2 =3 3
PPI HIARR 7465 (57.3) 40372 (620) 1 (Ref) 1 (Ref) 1 (Ref)
113 114 1.05
02 D 2360 (81) 11672 (7.9 (107 719) (1.08, 120 (0.99, 1.11)
302 OJy 1213 1.21 1.06
gog oist 1178 Q0 5444 BA (14577300 (1137130)  (0.98.1.19)
602 014 126 1.25 107
L wdog 597 (8 2891 g4 (1137 187) (097,119
° 0¥ oA 1.49 1.49 1.14
1802 oot /15 (88 2728 (42 (1377163 (1.36. 163) (1.04 1.25)
1802 O[At 1.66 164 113
14 O/t 394 B0 1365 @21 (1477186 (145 184) (0.9, 128)
213 2.14 135
10y 318 @4 863 (19 (185 244) (1.87, 2.46) (1.17, 1.56)
p for trend { .0001 { .0001 (.0001
PP HIARR 28464 (61.6) 152086 (65.8) 1 (Ref) 1 (Ref) 1 (Ref)
116 116 1.09
302 O 836 (181) 39665 (172 (14377190 (113 1.200 (1.06. 1.12)
302 0j4 122 122 111
g0 oist 399  (7.8) 16344 (1) (1477797 (1477127 (1.06 1.15)
602 OJA 130 131 113
wy 08 O 1808 39 777 B3 (1907138 (1.247138) (1.07. 1.20)
°90Y oM 1.34 1.34 1.12
10 oot 2032 @4 8821 Q7)1 977141y (127 141) (106, 1.18)
1802 O[At 15 1.5 124
e @4 4052 (18) a1 es) (144 165 (115, 133)
180 1.80 140
A0 848 (18 2880 (1.2 (166 1.95 (1.66, 1.95) (1.29, 1.52)
p for trend { .0001 { .0001 (.0001
p for interaction 0.0278 0.0484 0.0385
PPI HIAIE 8915  (54.4) 49,013 (588) 1 (Ref) 1 (Ref) 1 (Ref)
111 111 1.05
302 o 3421 (209) 17417 (209 (106 116) (1.06 1.17) (1.00. 1.10)
302 0J4 1.20 119 1.08
g0 oig 1888 (95 73712 88) (143797 (142 127) (1.0 1.15)
602 OJA 138 138 117
sorf  90% st 813 GO 3391 N (1977 50) (12777.49) (1.08 1.28)
0% OJy 1.46 146 117
10w oo 914 (56) 3627 (44 (1357158) (135 1.58) (1.08, 1.27)
1802 O[4t 164 163 121
14 0/t 466 (28 1661 200 (1477183 (146 1.82) (1.08 1.35)
217 216 154
1oy 319 09 812 (1.0 (190 249) (1.8, 2.47) (1.34, 1.78)
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12
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i
MUk
il
OH
[

=033y =2 Odds Ratio (95% CI)
PPl EH w3 TR _ _ _
& =7 | &
Ag7I12 n (%) n (%) =3 1 =3 2 =38 3
o for trend 0001 (0001 (0001
PPI HIAIR 15089 (59.1) 80310 (632) 1 (Ref) 1 (Ref) 1 (Ref)
114 114 1.08
02 DI 4665 (183 22350 (17.6) (440, 1.18) (1.10, 1.19) (1.04, 1.12)
302 0j4 119 119 1.08
608 ojst 2149 B4 9926 (U8 (1437795 (113 1.25) (1.02 1.14)
602 014 126 126 110
eoy 90T mgt  MIO7 (43 4B B8 4755 (147,135) (102 1.18)
0% OJy 131 131 110
1802 oo 1256 (49) 5269 (A1) (19371 40) (1.227140) (103 1.18)
1802 O[At 157 157 121
149 ojgt 01 @7 2845 Q0 (141172 (143171 (110 1.39)
182 182 136
130 %6 22) 1740 (4 (165 202) (1.64, 2.01) (1.2, 1.51)
p for trend { .0001 { .0001 {.0001
PPI HIARR 10387 (67.7) 55043 (724) 1 (Ref) 1 (Ref) 1 (Ref)
124 1.2 114
308 O 2401 (157) 10594 (139 (4487 31) (1.1871.31) (1.08 1.20)
302 0J4 128 128 110
o2 og 978 (63 4160 (65 (1197738 (1197138 (1.02 1.19)
602 OJA 119 120 1.01
g 08 0 443 29 2028 27 (107133 (1.07°133) (090 1.13)
0% OJy 134 135 111
1802 o %48 89 22060 Q9 5174y (122149 (100, 123)
1802 O[4} 155 1,56 122
15 Dt 318 @D 1147 (8 (1367776 (137.177) (1.06 1.39)
168 171 135
14 0]A 270 (1.8) 888 (12 (46194 (148 198 (116 1.57)
p for trend ( .0001 ( .0001 ( .0001
PPI HIAIE 1538  (77.6) 8092  (826) 1 (Ref) 1 (Ref.) 1 (Ref)
127 126 111
ogoe 28 (18 976 (100 ot g0 Bag 0o 13
302 ojy 1.60 163 137
g st 98 49 30 BA (125903 (128 207) (.07 1.77)
602 OJA 1.60 163 124
oy oo o 42 @D 10 04 (49730) (113, 234) (085, 1.82)
¢ 9oy oa 1.26 127 0.92
180 oot 34 (D 147 (15 (9578 (086 1.87) (0.61. 139)
1802 01 1.70 172 138
1 jt 20 1.0 84 07 (017288 (102291 (0.80 2.38)
225 2.24 178
= 2000 8 04 (1377386 (130 3.85 (0.99 3.18)
o for trend ¢ .0001 ¢ .0001 0.0056
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20334 =% Odds Ratio (95% Cl)
PPl EH w3 TR _ _ _
& =7 | &
Ag7I12 n (%) n (%) =3 1 =3 2 =38 3
p for interaction 0.0122 0.0129 0.0794
PPI HIME  27.878  (620) 149.056 (663) 1 (Ref) 1 (Ref) 1 (Ref)
116 116 1.08
02 O 7980  (17.8) 38183 (17.0) (115 719) (113, 1.19) (105, 1.11)
302 0[4 122 122 1.08
o ojst 3521 U8 16020 G (148797 (118 127)  (1.04.1.13)
602 0[A 131 131 112
s 0210 1741 B9 7481 B3 (1247138 (124138) (1.06. 1.18)
HAl2  90Y oY 1.40 1.40 1.14
10 oot 1971 @4 7938 @5 (1337 47) (133 148) (1.08, 121)
1802 0[4f 1.60 1.60 116
e oer s 108 23 3787 () (1497172 (149 171) (1.08. 1.25)
194 1.95 1.40
18 0id 803 (18 2363 (D (1787911) (179 212) (129, 1.53)
p for trend ( .0001 { .0001 ( .0001
PPI HIMR 8051  (56.3) 43402 (60.7) 1 (Ref) 1 (Ref) 1 (Ref)
115 115 1.09
302 o 2736 (19.1) 13754 (184) (109 791) (1.00 121) (1.04 1.15)
302 04} 1.20 1.20 110
60Y ojsi 1252 (88) 5768 (81 (14377 29) (113°1.29) (1.03 1.18)
602 014 1.5 1.25 110
gep 0% ojgt 864 @6 2957 @) 15737 (115 137) (101, 1.21)
MNE 90 oA 1.31 1.31 1.12
180w oot 776 G4 3314 46 (19017 43) (1217 143) (103 122)
1802 O[3 151 1,50 123
o 40 @D 1680 24 (1357168 (1.35 167) (110 139)
175 175 142
= 363 @25 1180 (L7) (155"108) (154 197) (1.25. 161)
o for trend ¢ 0001 ¢ .0001 (0001
p for interaction 0.0521 0.0406 0.0336

BSP: Bisphosphonates

2y 1. 0®y

2y 2 99, 4, WIS, 8F, B9, oF FUY XY

2% 3. H¥ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFEIATFESE, X7 TS, AR, whA
Hag wdg 1|5t HolpeA7lsAsh BT s RS, FE5T 1nEHHES, HEWID
29, 5494 1%k, G, FFFAN, T A AFA A8, AASHNEIA A3 AR o]
My F47%, 1EeHd A% IHE 1
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ol PPl =X AIR7|7H| M2 2CtZaEM Z2H 93

’ — o [=}
se T 20354 2 Odds Ratio (95% CI)
S ME 2dz il o8 1 == oy 3
- 71 n (%) n (%)
1809 2,712 (97.2) 14,088 (98.6) 1 (Ref) 1 (Ref) 1 (Ref)
o Hol 78 2.8) 198 (1.4) 2.02 198 116
e ' ' (153, 2.66) (1.49, 2.63) (0.84, 1.58)
140[% 5426 (97.5) 27,172 (98.5) 1 (Ref) 1 (Ref) 1 (Ref)
o 190l 140 (2.5) 427 (1.5) 169 .68 120
e ' ' (1.38, 2.06) (1.37, 2.05) (0.96, 1.49)
gy 140/% 3996  (97.8) 20,150  (98.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)
7004 2.01 2.05 1.62
140 91 2.2 227 1.1
| 22) a1 (1.55, 2.69)  (1.58, 2.66) (1.22, 2.13)
o 1409 575 (98.5) 2,862 (99.6) 1 (Ref.) 1 (Ref.) 1 (Ref)
2.96 3.33 4.22
U ITENTPY 9 1.5 1 0.4
20) (1.5) 04 (1.18, 7.45)  (1.30, 8.55)  (1.55, 11.46)
p for interaction 0.1697 0.121 0.1858
1402 13,370 (98.2) 68,393  (99.0) 1 (Ref) 1 (Ref.) 1 (Ref.)
500 1.88 1.87 1.43
15014 241 18 674 1.0
| (1.8) (1.0 (162, 219) (161, 2.18)  (1.22, 1.67)
140/2 19,541 (97.9) 98,077  (98.7) 1 (Ref) 1 (Ref) 1 (Ref)
60CH 1.62 1.62 1.29
1404 416 2.1 1,313 13
| @ U3 as 18 (.44 181 (115 1.40)
014 140/2 11,069  (98.4) 55,028  (98.8) 1 (Ref.) 1 (Ref) 1 (Ref)
7004 1.35 1.36 113
140l 179 16 661 12
| (1.6) 12 (1.14, 1.60)  (1.15, 1.62)  (0.95, 1.35)
- 1909 1,385 (99.1) 6,887  (99.5) 1 (Ref) 1 (Ref) 1 (Ref)
1.74 1.72 1.70
g quoi 12 0.9 32 0.5
| ©9) 09 089 3400 (087,337 (084, 3.44)
p for interaction 0.0493 0.0572 0.3689
o3 1: 0Eg

13 20 A%, A, AdEAE, &5 §9 &5 THE =%

2y 3 2y 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFEIATEY, A7 53T, T4, T
Hag wHa&el, 17 sAst HoleAl7lsAst B AV EE, FASEE, I1XES-ES, HEHID
29, B34 gk, B, FEE0N, T8 7HEE, AR A8RA, AASHEIA G54 AEg
oVpd Baly, masrd A8 Bud w4
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3.8. BAUY S4 52 19 O YUK BT AHH NST ZUBE

ru o=
é;l -IE_IE-I TIl:l
Py B o

AAY AHE AT 24 44 9 7Y BHAE gAstr] fste], 4
d, A9, bisphosphonate AHEEE U0l R4S +9stqh G2 HE A4
o AHE AI7IE AT 19 oW AH(EE SR RE 1 ofyf PPI AFHE)H ofd B¢
E Yol (F2 19 ot H2RA AHE &0 BAQlC]) =4 A Hg A2 149 o]
U A HE AAA ARG 9 AESEITHE 4-11, ® 4-12).

AEE Uipol BAS 29 1, 2, 3904 2 19 oyl A HE JAA A&
e 28 949 2H= AN A7 1.56(95% CI 1.49, 1.64), 1.56(95% CI:
1.49, 1.64), 1.28095% CI: 1.22, 1.35), 4ol 2+t 1.47(95% CI: 1.43, 1.51),
1.47(95% CI: 1.43, 1.51), 1.30(95% CI: 1.26, 1.33)2.2 £A4Ho=2 foatqict. T
g 39 AE, AT 19 olif FEA FE JAAE AT A= I1¥A g2 A9l
Hl5 =8 S ARl gAS 1.28H], o4 130812 7] Zolg H T
AFEE Wro] B4 B9 1, 2, 3904 2 19 ol A HZ AAA A&l
€ T4 Y49 o2¥s HE AFYoA 1ET A, BE Aol 2 1d
ojff FAA HI& AAA AREol =E T I Tl AUe HoE FIHUG K
g 3% HH 50tolA PPI AtEel =& Z4 349 QZH= 1.30095% CL 1.24,
130)2 FAXCR fosta], T 14 ot FA4A HE AAAE AT 4= 1

? a =49 249 9ol 1.308 o Bdth o] fdee Aol =
HZ AAA ARl wE 8 A¥2 50T 1.30H, 60
35HIE Uehgth '@, o4 BEF A Ag oA PPI

41 1L:‘ ojf /\F o A 2EAd0l & A2E YET

Bisphosphonate /\P%ﬁi Uro] 43 29 1, 2, 3904 F8A Hx AAAE
AT 19 oluof AR AE 24 S e2HE 94010}0%} BisphosphonateE A

8314 Qe AL 27 15205% CL 148, 1.56), 1.5205% CL 1.48, 1.56),
1.31095% CI: 1.27, 1.39)R3L, bisphosphonateE A& 734 1.42(95% CI: 1.36,
1.48), 1.41(95% CI: 1.35, 1.48), 1.26(95% CI: 1.21, 1.32)2% RE BAZoz §
ostaltt. 3 39 AL, A HE AAAY HZ Ao WE 8 TAY 9ol
bisphosphonate® AREoHA] &2 4<% 1.318, bisphosphonate® AH&3 3% 1.26
Hi2 bisphosphonateE AHESHAl 952 SAA o AH=7F Zd

c

o
T

[e]
py
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ASY WY U YN SBTE BN YN BD NN ASH BUBEY BF Uz dpy o7

0334 =8 Odds Ratio (95% CI)

EZ 14 OfLf Y Lz " = o
PPIMBEE  n %) o (W) o 2¥ 2 283

HAFR 9,967  (76.5) 54,295  (83.4) 1 (Ref.) 1 (Ref) 1 (Ref)
= 1.56 1.56 1.28

i=2

ME 3060 (235 10840 (16.6) (1.49, 1.64) (149, 1.64)  (1.22, 1.35)

HAF® 36,657 (79.3) 195,772  (84.7) 1 (Ref.) 1 (Ref) 1 (Ref.)
G 1.47 1.47 1.30

2
ME 9,556 @.7) 3520 (153 (1.43,151)  (1.43,151)  (1.26, 1.33)

p for interaction 0.0212 0.0282 0.0504
HIANS 12,479 (76.1) 68,800  (82.5) 1 (Ref.) 1 (Ref.) 1 (Ref.)
5004 1.51 1.51 1.30

2
ME 3.922 23.9) 14558 (17.5) (1.45,1.58)  (1.45, 1.58)  (1.24, 1.36)

HAIE 19,923 (78.1) 106,127 (83.6) 1 (Ref) 1 (Ref.) 1 (Ref.)
60CH 1.45 1.45 1.27
i3
A& 5600 (21.9) 20862 (64 40150 (140, 1500 (122, 1.31)
HAIR 12,624 (81.7) 66,269 (87.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)
70CH 1.654 1.55 1.34

2
NE 2811 (183 9797 (129) (147,162) (148, 1.63)  (1.27, 1.40)

800 HALR 1,698 (85.7) 8,871 (90.6) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.62 1.62 1.3

0l ANE . .

! * 263 (43 921 G4 (1397188) (140,188 (115 157)
p for interaction 0.0994 0.0781 0.0212
BSP HAFR 35,630 (79.3) 191,208  (85.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)

1.52 1.62 1.31

HIAIR A2

e A8 8319 (207) 33537 (149 (148, 1.56)  (1.48, 1.56)  (1.27, 1.34)
BSP HIAF2 10,994  (76.9) 58,859 (82.4) 1 (Ref) 1 (Ref.) 1 (Ref.)

1.42 1.41 1.26
A2 Ag . .

} f 3.297 (23.1) 12,596 (17.6) (1.36, 1.48) (1.35, 1.48) (1.21, 1.32)

p for interaction 0.009 0.0058 0.0092

BSP: Bisphosphonates

2y 1 0By

03 20 A%, A, AdHAS, 25, 8 &5 THY =F

23 3 X¥ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUIFEIATEA, WIA7ZAS, WA, w4
Hd H&e, 187 5A0) HoleAZsASt IV eSS, ST, 1RE2SHEFE, HEWIDZA
¥, B4 ek, G, S0, T S A4 A8RZ, AR A, 9548 AR, ozt
4 794, 18 A% IHE =
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V. ST 20

B 4-12 4%, o2 53 149 Ol PPI NBD BCBEH 2 Y
519 Em) E035Y 232 0Odds Ratio (95% ClI)
gz g4z X . ,
2 [l
mi= 14 0 %) 0 %) 2 1 2§ 2 283
HAIR 2,028 (72.7) 11596  (81.2) 1 (Ref.) 1 (Ref.) 1 (Ref.)
504 1.65 1.65 1.31
A2 762 27.3 2,690 18.8
f @7.3) (188) (1.49, 1.81) (1.49, 1.82) (1.18, 1.46)
HAIR 4222 (759 22,631 (82.0) 1 (Ref.) 1 (Ref.) 1 (Ref.)
604 1.49 1.48 1.20

e 1,344 241 4,968 18.0
* @4.1) (800 138 160) (138 159) (111, 1.30

LA HARR 3236 (79.2) 17,489  (85.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)
70C 1.61 1.62 1.35
Ng 851 20.8) 2,888 142
* 208) 042 471760 (48 177) (123, 1.489)
- HIAI 481 (82.4) 2579 (89.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.84 1.90 1.55
0y Ag 103 17.6 294 102
8 (17.6) (102 (1.43,2.37)  (1.47, 2.45)  (1.18, 2.03)
p for interaction 0.0741 0.0383 0.1193
HALE 10,451 (76.8) 57,204  (82.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)
50} 1.48 1.48 1.32

Mg 3,160 (232 11,863 17.2
f 23.2) (7.2 (142, 1.85) (142, 1.55) (1.26, 1.38)

HIAME 15,701  (78.7) 83,496 (84.0) 1 (Ref.) 1 (Ref.) 1 (Ref.)
60y 1.44 1.44 1.29
e 4,256 21.3 15,894 16.0
* @13 0600 (138 150 (138 1500 (124, 134)
(P} HIAMR 9,288 (82.6) 48,780 (87.6) 1 (Ref.) 1 (Ref.) 1 (Ref.)

700 1.52 1.52 1.33
Mg 1,960 17.4 6,909 12.4
f (174 (124 (143, 1.60) (1.44,1.61) (1.26, 1.41)

00 HIAMR 1,217 (87.1) 6,292 (90.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)
1.51 1.51 1.26
0 xe 180 (129 627 9.1
t (129 1) (125, 1.82) (1.25, 1.82)  (1.04, 1.563)
p for interaction 0.5824 0.5545 0.2476
2y 1 m|EA

13 20 A%, A, AdHAE, &5 §9 &5 THE =%

23 3. ¥ 2 + bisphosphonates, glucocorticoids, anticonvulsants, hormone replacement
therapy(HRT), warfarin, heparin, antacids, selective serotonin reuptake inhibitors(SSRIs),
benzodiazepines, tricyclic antidepressants(TCAs), FUFEJATEY, A7 5SHF, THAAAE, THg
Had Hdel, 131 sAst HolkEAlZ[sAsH F A7 HRT, TSI, X2 ES, HENID
a9, B ek, G, FEgol, T 7R A3 AERA, HASHRIA 34 A,
ojag YA, nEYA A FHTF xF
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3.9. MUY S4E 22 18 ol Sgx I JHx F71H ArSd
0384 =2 7

JEE ol 24T EY 1, 2, 3004 AT dAoN diAzE BE HEFY FAA
| s A BE ARG Agol =d A AdY #d

LzHE oY A4S FAA HE JAAY AEE7] St 13 o 1.244), 23
o 1214, 33104 1.28%, 43]°4 3.34ui= et d4Y Fee I HE
AAA AHEE7] 7t 1319 of 1.208, 239 o 1118, 33004 1.424], 43]9A
3.998 2 F4A H AAA AHdo] 4 T Y SVHI7I= AlE FAHU

AFEE Yo 4T 23 1, 2, 394 47 FAF fY40 FE% FLE AN
At giAE BE H3Y A gE AAA AR Sgold FA EHE o
go] g =4 T S =0l ALE FAHUH. 2P 39 %
F, FEA HE AAA AR 4 S o] YA HI AAA Y AR 35
7t HotdaE Flote F4E Rt & 50HolA dgA HE E
A 4 ARl Histe] =E B o]l AR HE AAA A
1.294, 23] o 1.174, 33004 1.46H1, 43]oA 3578 o =2 ZAo&E YekH.
60t Aol FAA HZ AAA AR 1A &2 Ffol wotq d 24
fdol, 139 w 1.18¥, 23] uj 1.124), 33|04 1.27H], 43]°0A 1.43= LEbt
o 28y FAA B AAA ARl ©E =4 ¥l PPI AREEY] 35T Bopds
£ bt B 700 80tiol A= EQsty] oA WA, o BF A A9
oA 4 E 2T 19 oy wE7|vitt PPIE 4750t 583 BF S0l &
AL & UERT.

Bisphosphonate AMEEE U0l BAS BE 1, 2, 394 bisphosphonate A&
Tk #AGo]l of" WEof fAA HE AAAY AR 3

>
VAl
o
4
1o
(@)
o
=)
1o

T = 1= X
HE AAA AHEE 8 A Al #Eo] Qe Aok EHIY. I9d o &4
el A HE qAA AR g7t BordaE Frhete A2 Eied. of
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V. ST 20

gt FA2 bisphosphonate HAREAIA B F5o] &Qld & Qloith 2F 3 H
bisphosphonate HIAFEAS] FAA} HIE AAA Apdo] TE
FAA HE AAA AREEZ] 7t 1819 w1214, 23/ W 1.21H, 33|94 1.29
v, 43]oA 1.378 o &2 A°2 Uetytt. W bisphosphonate AMHEAFS] FAA:
HIo AAA Aol e 24 TA4Y AEEs A BZ JAAY A7) S

1314 o 1304, 291 o 1.16W, 39jofA 1.38¥, 43014 1.38¥f &2 Zo= &9l

Q9 rH, H

A

O|Lf PPI 4% O]y ALY 27|+ EHEEY

s0334 =F Odds Ratio (95% Cl)
2wz Y - - -
= 2% 1 0% 2 0% 3
RS n (%) n (%) ° 8 °
PPI
uug 11385 674 50568 (915 1 (Ref) 1 (Ref.) 1 (Ref)
_ 144 144 1.20
18 94 (76 3631 GO sy ss (134 155 (111, 1.30)
_ 157 154 111
TS 200 @3 100805 337170 (135, 1.76) (097, 128)
_ 192 196 142
39 14 (12 425 0D (159 231) (162 2.38) (116, 1.74)
_ 2.05 2.04 1.40
4 195 0.9 808 08 (737 (172 241) (117, 168)
o for trend {0001 {0001 {0001
PPl
gug 4163 000) 214516 (028 1 (Ref) 1 (Ref) 1 (Ref.)
_ 139 1.40 124
12 2818 (61) 10492 (A5 97 e (134 1.46) (119, 1.30)
_ 143 143 121
oy 28 809303 g es (132, 150 (111130)
_ 1,56 156 128
& 40 09 1368 08 077 (140 175  (1.15.1.44)
_ 164 164 134
as ) 1578 07 gty (148 182) (121, 1.49)
p for trend ( .0001 {0001 { .0001
p for interaction 0.0024 0.0041 0.0059
PPI
Gug 14520 (B86) 76834 (22) 1 (Ref) 1 (Ref.) 1 (Ref)
500 1s 145 145 1.29
1B 1208 G4 4430 B3 (a6 165 (136, 155 (120, 1.38)
23| 326 (2.0 1180  (1.4) 1.49 148 117
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Ash Y Y YNE CRES BNOIN YNX B M ALY BCBSH BE 98 omy o7
20334 2% Odds Ratio (95% CI)
g7 usz HYE - - :
= 2% 1 03 2 83 3
34 n (%) n (%) ° ° °
(132,169 (131, 1.68)  (1.03,1.33)
_ 1.90 189 1.46
39 167 (.0 470 ©6) (158 228 (158 227) (1.21.1.76)
B 2.12 2.12 157
43| 17 (1.0) 439 09 177 285 (177255 (130, 1.90)
o for trend {0001 {0001 {0001
Emﬂ 22723 (89.0) 116,668 (91.9) 1 (Ref) 1 (Ref) 1 (Ref.)
_ 133 134 118
12 1.687 66 6475 BN 054y (126, 1.41)  (111.125)
_ 136 135 111
sy o 519 @O 1997 (0 575y (122, 1500 (100, 1.23)
_ 157 158 127
39 257 (.0 850 07 (136 181) (136 182 (110, 1.48)
_ 1.79 177 143
48| w03 99 08 57008 (156 201) (1,26, 1.64)
o for trend {0001 {0001 {0001
Gug 13929 ©08) 7I00 (@36 1(el)  1(Ret) 1 (Reh)
_ 142 143 124
12 818 (53) 290 B9 445y (132 155 (114, 1.34)
_ 1.74 1731 147
oy 2 2@ 09868 0N 4599 (51,199 (127, 1.69)
_ 152 1545 128
&1 09 452 068 057 es) (127, 188  (1.04. 1.57)
_ 139 141 113
42| 161 (0 56 08 ey (118 1.69) (094, 1.36)
p for trend ( .0001 {0001 { .0001
PPI
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MO05BA03 pamidronic acid
207930Bl1J
228301ATB
228302ATB
M05BA04 alendronic acid 228303ALQ
. 228303ATB
Bisphosphonates
228305ATB
480304ATB
MO5BA06 ibandronic acid
480330Bl1J
442301ATB
MO5BAQ7 risedronic acid 442302ATB
442302ATE
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Bisphosphonates,
combinations

MO5BA08

MO5BB03

MO5BB04

MO05BB

zoledronicacid

cholecalciferol + alendronic acid

cholecalciferol + risedronic acid

cholecalciferol + ibandronic acid

442303ATB
442330ATB
420730B1J
420731BIJ
420732BIJ
468000ATE
481100ATB
500200ATB
511200ATB

518400ATB

523900ATB

Glucorticoids

Glucorticoids

78

H02ABO1

HO02AB02

HO2ABO3

HO2ABO4

HO2AB07

betamethasone

dexamethasone

fludrocortisone

methylprednisolone

prednisolone

116401ATB
116530BI1J
141901ATB
141903ATB
141904ATB
142030B1J
142230B1J
1422328B1J
160201ATB
193302ATB
193305ATB
193530B1J
193631BIJ
193601BI1J
193603BI1J
193604B1J
217001ATB

217030ASY
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Corticosteroids for
systemic use,
combinations

HO02AB08

HO2AB09

HO2AB13

HO2BX

triamcinolone

hydrocortisone

deflazacort

betamethasone + d-chlorpheniramine

217034ASY
217035ASY
217302BW
243201ATB
243202ATB
243203ATB
243335B1J
243336B1J
243337BlJ
170901ATB
170906ATB

171201BIJ
171202B1J

140801ATB

296900ATB

Anticonvulsants

Barbiturates and
derivatives

Hydantoin derivatives

Succinimide
derivatives

Benzodiazepine
derivatives

Carboxamide
derivatives

NO3AAQ03

NO3AB02

NO3ABO3

NO3ABO5

NO3ADO1

NO3AEQ1

NO3AFO1

primidone

phenytoin

diphenylhydantoin

fosphenytoin

ethosuximide

clonazepam

carbamazepine

217801ATB

146830BlJ
146831BI1J
146801ACH
146801ATB
509330B1
509331BlJ

155901ACS

136401ATB

123102ATB
123102ATR

123104ATR
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Fatty acid derivatives

80

NO3AF02

NO3AF03

NO3AGO1

carbamazepine

oxcarbazepine

rufinamide

valproic acid

123130ASY
206301ATB
206302ATB
206303ATB
206330ASS
206331ASS
509401ATB
509402ATB
509403ATB
229701ACR
229701ATR
229703ATB
229704B1J
229705ACR
229705ATB
229705ATR
229706ATR
229707ATR

229730BW

229731BlJ

229733ASY
229734ASY
229735ASY
246901ATE
246902ATE
246903ATE
247001ACS
247002ACS
147701ATE
147701ATR

147702ATE



=
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147702ATR
147801ACH
NO3AG04 vigabatrin 247701ATB
181001ATB
181002ATB
181003ATB
181004ATB
241801ATB
241803ACH
241803ATB

NO3AX09 lamotrigine

NO3AX11 topiramate
241804ACH

241804ATB

164201ACH

164202ACH

NO3AX12 gabapentin 164203ACH
164204ATB

Other antiepileptics 164205ATB
488501ATB

488501ATR

488502ATB

488503ATB

488505ATB

488505ATR

488530ALQ

NO3AX14 levetiracetam

488531ALQ

NO3AX15 zonisamide 250601ATB
NO3AX17 stiripentol 509101ACH
611702ATB
611703ATB

611704ATB
611705ATB

NO3AX18 lacosamide
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642401ATB
642402ATB
642403ATB
642404ATB
642405ATB

NO3AX22 perampanel

642406ATB

Other nervous system

NO7XX06 tetrabenazine 483701ATB
drugs

Hormone replacement therapy
297000ATB

Progestogens and

estrogens, sequential GO03AB04 estradiol + norethisterone acetate 297100ATB

preparations

507600ATB
154901ATB
154903ATB
GO3CA03 estradiol
155001ATB
Natural and 155002ATB
semisynthetic 01ATE
. 155501
estrogens, plain GO3CAQ7 estropipate
155502ATB
155401ATB
GO3CA57 conjugated estrogens
155402ATB
Other estrogens G03CX01 tibolone 239001ATB
Pre_gne.n @) GO3DA04 micronized progesterone 195001ACS
derivatives
GO3DBO1 dydrogesterone 150501ATB
Pregnadien derivatives G03DB06 chlormadinone 131402ATR
G03DBO8 dienogest 615701ATB
433900ATB
GO3FA12 estradiol + medroxyprogesterone 434000ATB
Progestogens and
estrogens, fixed
combinations 434100ATB
GO3FA14 estradiol + dydrogesterone 433800ATB
GO3FA17 estrodiol + drospirenone 490400ATB
Progestogens and GO3FB06 estradiol + medroxyprogesterone 297600ATB
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estrogens, sequential 297400ATB
preparations GO3FBO8 estradiol + dydrogesterone

433700ATB
Antiandrogens, plain GO3HAO1 cyproterone 139401ATB
Antiandrogens and GO3HBO1 estradiol + cyproterone 398400ATB
estrogens
; ; 140301ACH
A.nt|.gonadotrop|ns and GO3XAO1 danazol
similar agents 140302ACH
Selective estrogen GO3XCO1 raloxifene 358001ATB
receptor modulators GO3XCO02 bazedoxifene 617101ATB
; 487502B1J
Parathyroid hormones o p 20 teriparatide
and analogues 646301B1J
Vitamin K antagonists
249103ATB
Vitamin K antagonists BO1AA03 warfarin
249105ATB
Heparin
1686308B1J
BO1ABO1 heparin
168631BIJ
B0O1AB02 antithrombin [l 109301BIJ
1402328B1J
140234BlJ
BO1ABO4 dalteparin 140233B1J
1402308B1J
1402318BIJ
Heoari
eparin group 152130B1J
152131BIJ
BO1AB05 enoxaparin 152132BI1J
152133BIJ
152134BlJ
1984308B1J
BO1ABO6 nadroparin 198431814
198432B1J
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BO1ABO7 parnaparin 447530B1J
BO1AB11 sulodexide 233303ACS
4658308B1J
BO1AB12 bemiparin
465831BIJ
Antacids
Magnesium A02AAQ02 magnesium oxide 187501ATB
compounds A02AA04 magnesium hydroxide 187402ATB
A02ABO1 aluminum hydroxide 105902ATB
Aluminium compounds
A02AB03 aluminum phosphate 106001ASS
121801ATB
Calcium compounds A02ACO1 calcium carbonate
121901ATB
105201ASS
Combinations and A02ADO3 almagate 105203ATB
complexes of 105230ASS
aluminium, calcium
and magnesium A02AD04 hydrotalcite 171431AGN
compounds 187201ASS
A02AD05 almasilate
187203ATB
Selective serotonin reuptake inhibitors
161501ACH
161501ATB
NOBABO3 fluoxetine 161502ACH
161502ATB
161502ATD
NO6ABO4 citalopram 428301ATB
Selective serotonin 209301ATB
reuptake inhibitors 209304ATR
NO6AB05 paroxetine 209302ATB
209305ATR
209306ATR
227002ATB
NOBABO6 sertraline
227001ATB
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NOGABOS

NOGAB10

fluvoxamine

escitalopram

162502ATB
162501ATB
521101ATD
521102ATD
474802ATB
474804ATB
474803ATB
474801ATB

Benzodiazepines

Benzodiazepine
derivatives

NO3AEQ1

NO5BAO1

NO5BA02

N05BA06

NO5BAO8
NO5BA09

NO5BA12

NO5BA18

NO5BA19

clonazepam

diazepam

chlordiazepoxide

lorazepam

bromazepam

clobazam

alprazolam

ethyl loflazepate

gtizolam

136401ATB
142901ATB
142930B1J
142902ATB
142903ATB
131201ATB
131202ATB
185504ATB
185501ATB
185530BI1J
185531BI1J
118501ATB
135702ATB
105502ATB
105504ATB
105505ATB
105505ATR
105501ATB
156201ATB
156202ATB
156503ATB

156502ATB
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156501ATB
NO5BA21 clotiazepam 137302ATB
NO5BA23 tofisopam 241201ATB
N05CDO1 flurazepam 161801ATB
N05CD03 flunitrazepam 160601ATB
243501ATB
N05CD05 triazolam
243502ATB
195232B1J
N05CD08 midazolam 195230B1J
195231BIJ
250501ATB
; ; 250504ATR
Benzodiazepine NO5CF02 zolpidem
related drugs 250502ATB
250503ATR
Synthetic
anticholinergic agents 450009 clidinium and psycholeptics 255800ATB
in combination with
psycholeptics
Tricyclic antidepressants
NOBAAOD2 imipramine 173701ATB
136301ACH
NOBAAO4 clomipramine
136302ACH
107501ATB
Non-selective o
monoamine reuptake NOBAAD9 amitriptyline 107502ATB
inhibitors 107504ATB
149203ATB
NOBAA12 doxepin
149204ATB
108001ATB
NOBAA17 amoxapine
108002ATB
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Insulins and analogues
o 170130BIJ, 170131BIJ, 170430BlJ,
A10ABO1 insulin (human)
1704318BI1J
1753308BIJ, 175331BIJ, 17533281,
A10AB04 insulin lispro
175333BIJ
441330BIJ, 441331BlJ, 44133281,
A10ABO5 inslulin aspart
441333BlJ, 441334Bl1J
AT0AE04 insulin glargine 4618308BIJ, 461831BIJ, 461832BIJ
A10AB06 insulin glulisine 4849308IJ, 484931BlJ
AT0AE05 insulin detemir 488730BlJ
A10AEQ6 insulin degludec 626830BI1J, 626831BIJ
Biguanides
191501ATB, 191502ATB, 191502ATR,
A10BA02 metformin 191503ATB, 191504ATB, 191504ATR,
191505ATR
Sulphonylureas
A10BBO1 glibenclamide 165402ATB
A10BB07 glipizide 165801ATB
A10BB09 gliclazide 165602ATB, 165603ATR, 165604ATR
o 165701ATB, 165702ATB, 165703ATB,
A10BB12 glimepiride
165704ATB
Thiazolidinediones
A10BGO3 pioglitazone 431901ATB, 431902ATB
lobeglitazone 525901ATB
DPP-4 inhibitors
A10BHO1 sitagliptin 501101ATB, 501102ATB, 501103ATB
A10BH02 vildagliptin 500801ATB
A10BH03 saxagliptin 613301ATB, 613302ATB
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A10BHO4 alogliptin 624201ATB, 624202ATB, 624203ATB
A10BH05 linagliptin 616401ATB
A10BH06 gemigliptin 619101ATB
A10BHO7 evogliptin 645301ATB
teneligliptin 627301ATB
anagliptin 639601ATB
Combinations (S&A= 2t Y2HYZ £5)
A10BDO05 metformin + pioglitazone 498100ATB
A10BD06 glimepiride + pioglitazone 525500ATB, 525600ATB
A10BDO7 metformin + sitagliptin 502300ATB, 502300ATR, 502900ATB,
513700ATB, 513700ATR, 524700ATR
A10BDO08 metformin + vildagliptin 507000ATB, 507100ATB, 519600ATB
A108D09 slogliptin + pioglitazone 630300ATB, 630400ATB, 630500ATB,
630600ATB
A10BD10 metformin + saxagliptin 518500ATR, 518600ATR
A10BD11 metformin + linagliptin 520500ATB, 520600ATB, 520700ATB
A10BD13 alogliptin + metformin 635600ATB, 635700ATB
A10BD14 metformin + repaglinide 632100ATB, 637200ATB
A10BD15 dapagliflozin + metformin 639800ATR, 641400ATR
A10BD18 gemigliptin + metformin 523800ATR, 632000ATR, 645000ATR,
654100ATR
A10BD22 evogliptin + metrofrmin 649900ATR, 650000ATR, 650100ATR
metformin + anagliptin 648400ATB, 648500ATB, 648600ATB
metformin + glibenclamide 443400ATB, 443500ATB, 471900ATB
metformin + gliclazide 497200ATB
metformin + glimepiride 474200ATB, 474300ATB, 474300ATR,
498600ATB
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metformin + lobeglitazone 653800ATR, 653900ATR, 654000ATR,
655700ATR
metformin + mitiglinide 518800ATB
metformin + nateglinide 631900ATB, 644900ATB
metformin + teneligliptin 641800ATR, 641900ATR, 642000ATR
metformin + voglibose 523600ATB, 523700ATB
Others
A10BFO1 acarbose 100601ATB, 100602ATB
A10BF02 miglitol 406201ATB, 406202ATB
A10BEO3 voglibose 249001ATB, 249001ATD, 249002ATB,
249002ATD
A10BJ01 exenatide 512130BlJ, 5121318l
A10BJ03 lixisenatide 626631BIJ, 626630B1J
A10BJ04 albiglutide 644501B1J, 644502B1J
A10BJ05 dulaglutide 639701BIJ, 639702B1J
A10BKO1 dapagliflozin 527301ATB, 527302ATB
A10BKO3 empagliflozin 628201ATB, 628202ATB
ipragliflozin 636101ATB
A10BX02 repaglinide 379501ATB, 379502ATB, 379503ATB
A10BX03 nateglinide 430201ATB, 430202ATB, 430203ATB
A10BX08 mitiglinide 436101ATB
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B-blocker (non-selective)
219901ATB, 219904ATB, 219905ACR,
CO7AA05 propranolol
219906ACR
CO07AA06 timolol 239601C0S, 239602C0S, 239607COS
493000C0S, 499100C0S, 513800C0S,
SO1ED51 timolol/travoprost 516400C0S, 517600C0OS, 519100COS,
526600C0S
COTAATS +e0lol 124801ATB, 124802C0OS, 124803C0S,
carteolo
124806C0S, 124807C0OS
CO7AA07 sotalol 230401ATB, 230402ATB
B-blocker (selective)
C07AB02 metoprolol 193802ATB, 194003ATR, 262400ATR
CO7AB52 metoprolol combinations 262600ATB
111402ATB, 111403ATB, 262100ATB,
CO7ABO3 atenolol
460200ATB
CO07AB11 S-atenolol 483101ATB, 483102ATB
C07ABOb betaxolol 116803ATB
CO7AB06 bevantolol 117002ATB, 117001ATB
, 117903ATB, 469800ATB, 469900ATB,
CO7ABO7 bisoprolol
470000ATB
CO07ABO8 celiprolol 129101ATB
C07AB09 esmolol 154401B1J, 154402BlJ
C07AB12 nebivolol 489501ATB, 489502ATB

B-blocker (Alpha and beta blocking agents)

CO7AGO1 labetalol 180201B1J, 180202B1J
125002ATB, 125001ATB, 125003ATB,
C07AG02 carvedilol 125004ACR, 125005ATB, 125006ACR,
1

25007ACR, 125008ACR

Calcium-channel blocker (vascular selective, Dihydropyridine derivatives)
107601ATB, 107602ATB, 107602ATD,
483201ATB, 483202ATB, 486502ATB,
107601ATB, 459801ACH, 459801ATB,
459802ACH, 459901ATB, 464601ATB,
470801ATB, 470802ATB, 476201ATB,
479701ATB, 486501ATB, 495901ATB

CO8CA01 amlodipine
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C08CA02 felodipine 157501ATR, 157503ATR
CO8CA03 isradipine 178902ACR
L 201001BIJ, 201002B1J, 201002ATB,

C08CA04 nicardipine

201003ACR

201405ATR, 201409ATR, 201401ATB,
C08CA0b nifedipine 201401ACS, 201407ACS, 201408ATR,

201402ATB
CO8CA06 nimodipine 201901ATB, 201902BIJ

o 356202ATB, 356202ATR, 356203ATR,

CO8CAQ7 nisoldipine

356201ATB
C08CA08 nitrendipine 202402ACS
C08CA09 lacidipine 180301ATB, 180302ATB, 180303ATB
CO8CA10 nilvadipine 201701ATB, 201702ATB
CO8CA11 manidipine 188001ATB, 188002ATB
C08CA12 barnidipine 114001ACH, 114002ACH, 114003ACH
CO8CA13 lercanidipine 182001ATB, 182002ATB
CO08CA14 cilnidipine 133101ATB, 133102ATB
CO8CA15 benidipine 115101ATB, 115102ATB, 115103ATB

Calcium—channel blocker (cardiac selective, Phenylalkylamine derivatives)

247603ATR, 247605ATR, 247606ATB,

CO8DAO1 verapamil
247607ATB, 24760481

Calcium—channel blocker (cardiacselective, Benzothiazepine derivatives)
145703ACR, 145706ATB, 145707ATB,

C08DBO1 diltiazem 145706ATR, 145707ATR, 145704BlJ,
145707ACR
ACE inhibitors, H¥ ¥
CO9AAD1 captopril 122901ATB, 122902ATB, 122903ATB
C09AA02 enalapril 151601ATB, 151603ATB
C09AA03 lisinopril 184501ATB
. . 211301ATB, 211302ATB, 501601ATB,
C09AA04 perindopril
501602ATB
o 222401ATB, 222402ATB, 222404ATB,
CO9AAD5 ramipril
222401ACH
C09AA06 quinapril 221901ATB
CO9AA07 benazepril 114701ATB
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C09AA08 cilazapril 133001ATB, 133002ATB, 133003ATB
CO9AA09 fosinopril 163501ATB, 163502ATB
C09AA13 moexipril 196801ATB, 196802ATB
C09AA14 temocapril 235002ATB
CO9AA1S zofenopril 510401ATB, 510402ATB, 510403ATB
CO9AATE imidapri lgjézlgggg 173402ATB, 104201ATB,

ACE inhibitors + Diuretics (848)

CO9BAO01 captoprilanddiuretics 262200ATB, 262300ATB, 378700ATB
CO9BA02 enalapril and diuretics 453700ATB, 440300ATB, 453700ATB
CO09BA03 lisinopril and diuretics 499200ATB, 499300ATB

C09BAO4 perindopril and diuretics 556200ATB

CO9BA0S ramipril and diuretics 448600ATB, 448700ATB

C09BA13 moexipril and diuretics 440800ATB, 497900ATB

C09BA04 perindopril and indapamide 556200ATB

ACE inhibitors + calcium channel blockers (4&)
C09BB05 ramipril and felodipine 447100ATB, 447200ATB
C09BBO6 enalapril and nitrendipine 466000ATB

ARB: Antiotensin Il receptor antagonists, @ QH

185701ATB, 185702ATB, 262500ATB,
CO9CAO01 losartan

378900ATB
C09CA02 eprosartan 429201ATB
247101ATB, 247102ATB, 247103ATB,
C09CAO03 valsartan 0 03
247104ATB
C09CA04 irbesartan 177301ATB, 177303ATB
C09CA06 candesartan 122601ATB, 122602ATB, 122603ATB
C09CAQ7 telmisartan 378801ATB, 378802ATB
C09CA08 olmesartan medoxomil 468501ATB, 468502ATB, 468503ATB
olmesartan cilexetil 520901ATB, 520902ATB
C09CA10 fimasartan 515201ATB, 515202ATB, 515203ATB
Angiotensin |l antagonists + diuretics (H4£)
CO9DA01 losartan and diuretics 262500ATB, 486900ATB, 378900ATB
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CO9DA02 eprosartan and diuretics 460500ATB
CO9DA03 valsartan and diuretics 356400ATB, 442600ATB
CO9DA04 irbesartan and diuretics 385700ATB, 385800ATB, 177301ATB
CO9DA06 candesartan and diuretics 423700ATB
CO9DA07 telmisartan and diuretics 443200ATB, 443300ATB, 502600ATB
CO9DA08 olmesartan medoxomil  and diuretics ~ 513600ATB
fimasartan and diuretics 522000ATB, 526800ATB

Statins (HMG CoA reductase inhibitors) + Angiotensin Il antagonists (H&)

Atorvastatin and irbesartan 524000ATB, 524100ATB
. 525100ATB, 525200ATB, 525300ATB
C10BX10 Rosuvastatin and valsartan
. 526300ATB, 526400ATB, 526500ATB,
Rosuvastatin and Olmesartan
526900ATB
Atorvastatin and irbesartan 527000ATB, 527100ATB
Angiotensin Il antagonists + calcium channel blockers (H£)
495800ATB, 492800ATB, 492900ATB,
522700ATB, 522800ATB, 522900ATB,
523000ATB, 523100ATB, 523200ATB,
C09DBO1 valsartan and amlodipine 523300ATB, 523400ATB, 522600ATB,
522700ATB, 522800ATB, 522900ATB,
523000ATB, 523100ATB, 523200ATB,
523300ATB, 523400ATB
, » 500600ATB, 582400ATB, 500500ATB,
C09DB02 olmesartan medoxomil and amlodipine
582200ATB, 582400ATB
C09DB04 elmisart d amlodini 511700ATB, 511600ATB, 511500ATB,
misartan and am n
eimisartan anc amiodipine 521200ATB, 521300ATB, 521400ATB
C09DB06 losartan and amlodipine 513900ATB, 502700ATB, 503000ATB
C09DB08 valsartan + lercanidipine 522200ATB, 522300ATB, 522400ATB
Angiotensin |l antagonists, other combinations (&)
C09DX03 olmesartan medoxomil, amlodipine and  519700ATB, 519800ATB, 519900ATB,
hydrochlorothiazide 520000ATB, 520100ATB

Statins (HMG CoA reductase inhibitors) + calcium channel blockers (&)
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, . 472300ATB, 472400ATB, 472500ATB,
C10BX03 atorvastatin + amlodipine
518900ATB, 614500ATB
B-blocker (selective) + calcium channel blockers (H&)
CO7FB02 metoprolol + felodipine 262400ATR
C09BB05 metoprolol + felodipine 447100ATB
Alpha-blocker (AB)
alfuzosin HCI 104803ATR
doxazosinmesylate
149101ATB, 149102ATB, 149104ATR

(asdoxazocin)

234601ACR, 234601ATR, 234602ACR,

tamsulosin HCI 23b501ATB, 235502ATB
235503ATB

Vasodilator

hydralazine HCI 170701ATB, 170702BlJ

minoxidil 196102ATB
H2H 6 £%, 8%, 25 0¥ FYY W2 AT 21

ISE 9N ok
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

&
o 13,453 6,620 3,983 2,652 1,606 927 558 246 112 1
MM 174,834 80,136 42,618 26,700 15,066 8,268 4,740 2,184 822 72
(%) (7.7) (8.3) (9.4) (9.9) (10.7)  (11.2) (118 (11.3) (13.6) (1.4
ox
aoT
o 32935 16,190 9,138 5,669 3,397 1,907 1,170 496 210 10
MH 174,834 80,136 42,618 26,700 15,066 8,268 4,740 2,184 822 72
(%) (18.8) (20.2)  (21.4)  (21.2)  (226) (23.1)  (247) (22.7) (25.6) (13.9)
°5
offied 66,186 32,482 17,767 10,700 5950 3,233 1,896 886 310 24
MH 174,834 80,136 42,618 26,700 15,066 8,268 4,740 2,184 822 72
(%) (37.9) (40.5)  (41.7)  (40.1) (39.5)  (39.1) (40.0) (40.6) (37.7) (33.3)
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