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Abstract

Background

Chronic obstructive pulmonary disease (COPD) is a prevalent chronic illness in the
elderly and usually accompanied with insomnia and anxiety disorders. Benzodiazepine
receptor agonists (BZRAs) are widely used as hypnotics and anxiolytics. Therefore, it is
common for elderly patients with COPD to be exposed to the BZRAs. Previous studies
in 2002 showed that the prevalence of benzodiazepines (BZDs) used in the elderly was
approximately 43% in Taiwan. Prolonged BZRAs may lead to central nervous system
damage as well as respiratory deterioration, function. To our knowledge, however,

pharmacoepidemiologic studies on this issue-is.quite:limited so far.

Objective AL e

The aim of the study is to investigate the prescription patterns of BZRAs in the
elderly with COPD; and further, to determing the aésociation between BZRAs usage

and the control of COPD.
Methods

A retrospective study was performed using a cohort of 1,000,000 randomly
selected subjects from the National Health Insurance Research Database between 2003
and 2007. Subjects, hospitalized under the diagnosis of COPD during July 2004 and
June 2007, were enrolled by their initial COPD admission during this 3-year period.
Following discharge from that admission, the first ambulatory visit was selected as the
index date for the study. All patients were followed up to study endpoint detected or to a

maximal of 6 months. The study endpoints of pharmacovigilance of BZRAs included
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alteration of COPD treatment and exacerbation of COPD required hospitalization.
Among the alteration of COPD treatment, increasing number of COPD agents, upgrade
of COPD agents, and increasing dose of COPD agents were include. Among the
exacerbation of COPD required hospitalization, both admissions and emergency visits
with a COPD diagnosis were included. Patients’ demographics and the prescription
patterns were analyzed. They were categorized as ever use and never use of BZRAs.
Among ever use, patients were grouped according to prescribed duration with 28
consecutive days as cut-point. Besides, the study endpoints were analyzed by

time-dependent Cox’s proportional hazards model survival analysis.
Results

A total of 1,356 eligible patients were entol_led in«this study. Among these patients,
902 (66.5%) patients never used BZRAsf, 25!5(159%) patients had ever received
BZRAs for less than 28 consecuﬁye dg.yls, and 239 (17.6%) patients had received
BZRAs for more than 28 consecutive days. Patienté had a mean age of 78.6 years (M
78.1, F 80.0), and males were 73%. At admission, systemic steroids (25%) were the
most frequently prescribed COPD agents. At outpatient clinics, methylxanthines (35%)
were the most prevalent. Among BZRAs, intermediate-acting benzodiazepines
(IABZDs) (50%) were the most frequently prescribed at admission and outpatient

clinics.

Our results showed that the risk of increasing number of COPD agents and upgrade
of COPD agents were higher in patients receiving higher daily dose of IABZDs (hazard
ratio (HR), 1.78; 95% CI, 1.18-2.68; p value for trend = 0.0056, and HR, 1.56; 95% CI,
0.97-2.52; p value for trend = 0.0690). The risk of increasing dose of COPD agents was

significantly higher in patients receiving higher daily dose of long-acting
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benzodiazepines (LABZDs) (HR, 2.52; 95% CI, 1.17-5.42; p value for trend = 0.0185).
There was no significant effect of BZRAs on COPD emergency visits. The risk of
admissions was significantly higher in patients receiving higher daily dose of LABZDs
(HR, 3.42; 95% CI, 1.67-7.01; p value for trend = 0.0008). The risk of alteration COPD
treatment was significant higher in patients with higher daily dose of IABZDs. (HR,
1.52; 95% CI, 1.14-2.02; p value for trend = 0.0039). The risk of exacerbation of COPD
required hospitalization was significantly higher in patients receiving higher daily dose

of LABZDs (HR, 3.74; 95% CI, 1.95-7.20; p value for trend < 0.0001).
Conclusions

Among elderly COPD patients.who had r.e.c':eived BZRAs for more than 28
consecutive days were about 17:6%. Higher dai_ly dose 0f TABZDs or LABZDs were
with significant higher risks for adjustmer-l%f'COPD treatment and exacerbation of
COPD required hospitalization "l;he_ref(;)fe, the da-iiy dese of IABZDs and LABZDs in

the elderly COPD patients are worth noting.«

In the future, in order to clarify more clearly the association between BZRAs and
the breathing function, categorizing patients according to their COPD medications [e.g.:
combination inhaled corticosteroids (ICS) and long-acting B2 agonists (LABA) vs
non-combination] and dose of BZRAs are suggested. It is necessary to conduct more

research to investigate for acquiring detailed medication safety information.

Keywords: chronic obstructive pulmonary disease; elderly; National Health Insurance

Research Database; benzodiazepines; benzodiazepine receptor agonists; Taiwan
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oS R A0 KD 64 K2 H A£G 6,600,483 4 0 H ¥ 2 ¥ COPD (ICD-9-CM



codes : 490 ~ 491 ~ 492 % 496) } 355392 4 » EF XX 54% @ 65 kb k&
A E 402,199,242 & » HZ ¥ COPD § 451,974 4 » Fi75:£ 20.6% # ¢ § %1t
b5 269 % 145%¢ °d pt 4> COPD 5 - ¥ R ¥ & A v 2 |lppm - Ka o
PARLE COPD 2 5 4 28 s > RFl2 - L L8 Fkd + 0 6|8 > A B
# COPD 2 i & 1§ F]+ f 4c b 5 dcgs 4 3 7 ji2 COPD 2 2 i i2a Zvg e gt o
FH Adpd o iTe A2 - g+ DM SE gk o e )’j*%?i:TIZ%o

F] COPD i & 2. i@ < 2 % | f>Jemal ¥ % 3 2005 & 4 % 2 #7 45 21
CHLER > BPFEFAGALEI00HE AL COPD SRkt » B Y & 32180 iz
F ok SR E 140 2 FiEAS A (B FICOPD a2 24 a3 )
Ty o £ COPD Efta fez infhif » PoFEL R R G &

13 G~ 2T 2 B BEF8 0% 3 Bk CEREBBETTRRREE LN

&WD%%@iﬁiﬂ&&%$%$ﬂ ﬁ&&i@ad'mﬁﬁ‘ﬁﬁui
Tk ARG SR 3 B ILH o d Glabal Imtlatlve for Chronic Obstructive Lung
Disease (GOLD ) ** 2008 # ’;F . = :}Fl 5?-;— COPD r ; T % /é] B HE - K
RAF 2000 P LB B 2-L¢ ./|-r Fs? it ﬁ'/b}%ﬁvi‘«

#= & COPD (Stagel) » FEVl/FVC < 70%.2 FEV1>80% > ¥ & &% 5 *%¥K »
L CE R S E LS ERNTEE R TIPS -TIEREL S S7F- & P
# T H AR ESR BN LR eI ZE 5 (slow-release theophylline )

" BRIt & COPD (StagelI-IV) » RiEchig * £ 23| R § § # %A WA
SESEE P PR SRR S S T LR DES S E T
A2 B ek o BB B L F B R AR R A L

S

¥R 34 ¥ A& COPD (Stage lII-IV) » F 4LiEehie * v » |4 Ff5 47 5
PR ERE TR E Ll ARG LEY U RABFE SR bR
ol
SR RE TN COPD 2 F R v h S E T A fF LA S up L - 45

LFFWEA V- LA U ES FREFLSGT L F EHEAL L L B
5|

o

s

I

B

ROcH] - fue fRtbakdT - T AFMTE Z 0 U B U ESL AR 0 £
8 s COPD 5 ¥ 4 450 FRredk s & i ‘2ocd| By KO » B &l & £ 2%



) By 5] & B %~ LB S B S A B S s COPD 2 F B E
FAI A 22— R L ESL K AR KA AR S R s A
f""'[/? COPD - & 'T%_— 2 i*pi‘q’*f'lﬁ E _4_,_2}_3; o MITT 4 /r')%‘ COPD = —‘éﬁjﬁé“

%Lﬁﬁtm”
(=) B2 3 »xA| (Pr-agonists)

1. “@»%F| By & »x#&| (short-acting Br-agonists * SABA )
%"ﬁf d {1 adenyl cyclase 14 3 4r cAMP( cyclic adenosine monophosphate )
2. 5% o CAMP E AL F F T a4 o A B F KL ITE o
b5 CAMP 77 ¥ T L Fh R L ,ﬁ'—"f it # (mucociliary clearance ) - 4-%t
SABA Z5-2 #4) > Pk F UPR ~ EHZ G AR Z A d R v
PREY £ R A v S oo Rt 2 A 0 F o s LS e P S FEE 2 B
fT% > - ﬂ“léi%'lf"ﬁﬁiz & & ]/p% COPD -
* %g % e @ fenoterols salbutamol terbutaline
2. Ko By RoanH (long-actinéré;;'-.agén;sts ’ LABA)
47 R ® SABA HT/::%’ COPD ?,—"z ' 3 ?‘}]%a‘% I LABA &
a4 IR I *rs;;t;.pu Mz H% (22 7 & chiy 4 22 SABA 3§ 2
&d 3 E\iwoﬁ*“COPDﬁ%@‘ﬁgJiF’ Ei'l b2 BH @3 % LABA &SRy
P> SABA E il fleny 2 B g MR B gk 2

o4
\

A R a2k

* #g % 2.4 formoterol ~ salmeterol o
(=) #ee gtk 5F (anticholinergics )

1. ‘@s»cdiue fipPeag #5 (short-acting anticholinergics )
%ﬁ d Frdle fE*2% (acetylcholine > ACh) & 4 § ¥ T ifs~t ¥ 3 i 7
£ X ® (muscarinic receptor > My3) 2. 2% & » @ L ACh 2 7% » £ ¥R
% ¢cGMP (cyclic guanosine monophosphate ) - i¥ £ § ¥ #F5%& 2 iT% o §2 X
atropine £ ipratropium ¥ £ X F B #FiR2 (£% > {e d T atropine & = Bihl
oo FpEh 7 e 2 eE e 3Rk (respiratory mucosa ) A 2 Fil fie
Mg 2 BT o GE_TARA O S T RIRFT B s iR B E

F 2w B g4 ipratropium JT’JP O A g gl iT* o d 3 ipratropium ¥ 3E

5



4§ B HRIE T 2 pEARFUR ~ £ SABA X el (15-20 min vs. 5 min )
- A EFZA S ﬁmkﬁﬁVﬁﬁ%&%*iﬁﬁgzgﬁoﬁ@%ﬁm’
ipratropium ¥ 3 PR 2 s § kB 1L be BER R o

~ % % F-4c @ iprotropium -~ atropine e

2. Esedliue fipteag 28 (long-acting anticholinergics )

A8 44> ipratropium - tiotropium ¥t ¥ & 4 AR X B2 L & AR EEH
M6 tiotropium MR 2 R RS My fr M3 X BA S ApETE My
B FZARPEAFF I AT M e M FRACh B LAY 2§
BledE @ Mpdex BX ACh % it pF4r 4] ACh i - % enff2c o 910t
tiotropium it @ M;fo M3 %X B3 5 22 ACh B £ pF 11 2 it @ Mada X B
-2 ACh % & { e B4LL F ? FHok 2 IT* o 4 Fldrpt o tiotropium
vt ipratropium 7 A F B AHRAC AL B 1) 10 B2 5 & ¢t ¢ tiotropium
?ﬁ%i*24+%ﬁi§§kﬁiﬁ*ﬁ

Tiotropium F& ipratropium- gﬁ = , B2 Sl o2 RS HOR T

}T\” %‘;: ~ Ffﬁ':u AN )l‘ '5‘: 3% 3&_ _:&ff o
| .': |
j‘ -

e
B & Sodo

) I 1
(=) 7 & A ## (methylxanthines) I "4
ARG ESELAF RRHRDBPIT Aot ) IR - e
( phosphodiesterase * PDE) > 143 4r cAMP 2. Jk B 2% & $r4F 3t 5 38 »
(influx) L v~ 70 5 ﬂﬁ{% T 2 frd|d 97 X e (mastcells) /
v w3k (leukocytes) f#3c2 2 Ly HWEE m FIHL § F#H5E2 7% o - &
ER ALy R Y B By RATH & f i R E ST DA
234 COPD BF> A 4o > pLaf 28 Fhod 30 L gF e . 78 2 0w ¢ Jk B (serum
level : 8—15meg/mL) Mg 3¢ 4 e 2 w272 B> g * pFAJFILE o if
3 s s Rk s MRS R 2 R B R Rk w5 A
B2 gie* o

* g % 5.4r @ theophylline ~ aminophylline °



(=) B 4% 5

EEa- V!

%ﬁé FORARC S B 2 W Pl o 3k (leukocytes ) AT v A
f2p% % (proteolytic enzymes) 12 % Frd|= 7| F 2 b F o TR K2
50 P RFMBEEEA L5 LEFE S 2 5 (inhaled corticosteroids )
% > £ M Ff% 85 % & (systemic corticosteroids ) - 4+%+ COPD Lk E PR
R 2L MFRBGEERE 2 FFHPELRK - COPD 5 £ A& (FEV, <
50%) b2 F REEG TR ,]*L*Fiﬁﬁm*né OB EREES s 2
BBz FRGES - SR AEEFERET UIRY > B * 2 FA
i i¥ o 2 prednisolone % & 0 %)@ * 40 mg/day ¥ § 10-14 = ¥ E I
R AT o

~ % % 5-4r  budesonide ~ fluticasone/prednisolone ~ methylprednisolone -
,%%ﬁ%&m&GWD»—%’Egﬁiﬁﬁgﬁﬁﬁgﬁg

TE

El et

}u—

%

El_ravlf\:;\)\)?\?lj J'F'Lr"*‘ﬁszo e @wtp gk, vE ﬁo :fﬁ

4%?&%myiﬁ¥§ﬂw*ﬂfgﬁff
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AR R IRE AR Y B R R

2,18, 19

o E R
b= % pr R (hr)

IH powder IH aerosol IH solution oral solution parenteral
Erx| By IRAH|
fenoterol \ v \ \ IH:4-6-0:7
metaproterenol \ \ \ \ IH:1-6-0:4
salbutamol v \ \ \ IH:38>0:37-5
terbutaline \ \ \ \ 0:25-P:154
Rk SV 2 12
ipratropium \ \ IH : 6-8
‘Bt FRrbEEF k] By KocH
ipratropium+salbutamol \ N 5“ IH : 6-8
ipratropium+fenoterol \ 1 n IH : 6-8
£ 23] b Kok {
bambuterol \ 0:22
clenbuterol \ 0 :25-39
formoterol v v IH:10-0:10-14
procaterol \ \ IH: 10
salmeterol V \ A2 12
trimetoquinol \ -
2|4t fpiEie R
tiotropium \ Az iF 24




o~
B

£

N

5

E

| d
T e

IH powder

IH aerosol

IH solution oral solution

parenteral

T g (hr)

A FRE

aminophylline

diprophylline

theophylline

=~ |5 FEE

budesonide \
beclomethasone

fluticasone \
=~ A8 FHEEE L ] By R
budesonide +formoterol \
fluticasone + salmeterol \
2P HR

prednisolone

methylprednisolone
betamethasone

cortisone

dexamethasone

hydrocortisone

triamcinolone

<2

o Al

<2

2 2 2 2 2

\/
\/

22 2 =2 2 2 =2

T it 24

¥ it 24

IH: inhalation; O: oral, P: parenteral.



B 2-1 e g 0% TR o $uk 4

Stage I : mild

Stage II : moderate

Stage III : severe

Stage IV : very severe

*x  FEV/FVC <70%
*x  FEV; > 80% predicted

*  FEV//FVC <70%
*  50% < FEV,;<80%
predicted

*x  FEV//FVC <70%
*  30% <FEV,;<50%
predicted

*  FEV/FVC <70%
*x  FEV| <30% predicted or
FEV, <50% predicted plus

chronic respiratory failure

Active reduction of risk factor (s) ; influenza vaccination
Add short-acting bronchodilator ( when needed )

v

v

Add regular treatment with one or more long-acting bronchodilators ( when needed ) ;

Add rehabilitation

Add inhaled glucocorticosteroids if repeated exacerbations

FEV: forced expiratory volume in one second; FVC: forced vital capacity.

10

Add long term oxygen if chronic
respiratory failure

Consider surgical treatments




2§ BUPLEL R 20 B AR M 2 R

221 BRI B A ICAH R KR AR AP ML

B R E G AL R R R ESE D R LD R R AL A
FEAE A - AEROPE £ AT R EBR R LS > LA R
SEAL AP B Aot 3 R o RLHE ok (generalized anxiety) ~ & 5E (panic
anxiety ) X % & @k (depression) W £iF-+ B & k¥ 2> COPD J5 4 2 440 4p B
Ao OV R A B EFFE R AR L LR RS SRS AL S
F ek p A (self-report) # qjﬁ q*?? 5 %7 (psychiatric interview ) 2. = 3% &
ERfe BMA AT ) &L COPD s A AR 3 - 0 AR AFFHF
Pt E B B2 B F S A AEE o 2 Mikkelsen % 4 3t 2004 £ % £ 2 wEE S £

(review article) #% % » 2!COPD T £ B‘-)ﬁ}fgﬂ%i}i‘ FxFH2-50% 2B Ex
BB F G 642% o k2108 K4 Bk Sk BEFCOPD b § AEH A 2
75 ~

i
i

222 BB EHI AR R L AR 1,*«“ r's'ré i
|

ik ,g;;;ﬁ 7 vl vi 34 5 L_@»mp%img% 4 L5 ﬁﬁﬁ;m% i Gilde s P Rt ek
| (central respiratory control ) jg* i€~ v VA-LE 2.2 4 (airway resistance ) 3 4v 1
Zoebwiig vop 25k 4 (airway muscletone) #i9  ip it € U F 2 ¢ BB
G pe 4 F RO Rk AR AP R BRI PR T Y 2 AR R
Z AR R A B g gt S F o
T £ 7 L2 ) 0 Roth % £ 28 2000 & 4 4 2 2 fedn ot » 2 COPD
o b PR oL § kR 2 1 APt 2L COPD  { e P & - COPD 3 * ¥ FIRE
P45 @ fpER pF Pl PR AL F 2 0 § kR o T 4opt > COPD 5 4 4p it 2t
COPD—*‘ v b E AR -ﬂ—"z v ATEE i fE A Gl dem R T 4 P eeniT
(intercostals muscle activity ) » 12 5 % 2874 i (4% 4% £ (functional residual
capacity ) " M 2 4l F /o SiiEL 7 fe & 2040 4 (ventilation/perfusion
mismatching ) » @ ¥ 3 ¥ &)k /% (oxygenation status ) %8 % > € n ¥ KR T .24
Klink & A »t 1987 &% £ 2. % }I%:}ft % » 423 Tucson Epidemiologic Study ( 4
1972 E ARG AT Y ) 0 A 1984 # 31985 # 310 o A R RS

11



B % 1,867 i A B AR R RS A AW pERAP MRS BEFRE
FORAEAFE KA 2 g 4 AR RO E SR AR 2 B AP AL
Z 3 AT S0% R F R A R 2 o 4t B AR G FEE (difficulties
initiating and/or maintaining sleep * DIMS ) » #¥ SRR TR 575 25% e X R
FIpER % (excessive daytime sleepiness » EDS) 5 gt #b » & dp 01 2 dk < 5% 64 &
ZEAHNERLABR MR FEIEREE TEHEF LA
¥ Vallarino & 4 3t 2005 & % 4 2. w #4573 (retrospective study ) pth >
p 1996 # 4% 1 2003 & 9 * HF > & 27,052 = COPD & (ICD-9 codes 491.2 ~
492.0 ~492.8 4932 2 496) # > F 5,777 = (21.4%) ¥ ¥7% PR s (1CD-9 codes
307.4x (x=1~2~9) % 780.5x (x=0~2) ¢ B PR s R A R & 5. ) @2t COPD
EHET20LEAMBHREI B LAFCOPD A bl AmABERHYT L

:]‘H /Q o
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522 E it T A (BRIBH) BMARLERST

Study Group Instrument Results

McSweeny et al. N=203 COPD pts. with nocturnal Self-report: MMPI ~ POMS -~ SIP Depression 42% in COPD vs. 9%
(1982) * oxygen treatment and 73 HCG in HCG. (p<0.001)

Karajgi et al. N=50 COPD pts. with exacerbation Psychiatric interview : DSM-III Anxiety disorders 16%, mood
(1990) *’ diagnoses disorders 8%.

Isoaho et al. N=82 COPD pts. and 246 HCG Self-report © Zung Depression Scale  Depression: men 26% vs. 18%,
(1995) ‘ = differences non-significant.

Depression: women 33% vs. 20%,

differences non-significant.

Engstrom et al. N=68 COPD pts. and 89 HCG _ ':;Sélf-report * HADS Depression 7% in COPD vs. 1%

(1996) : | I = | ' in HCG, differences significant.
N | Anxiety 13% in COPD vs. 6% in
HCQG, differences significant.

Dowson et al. N=79 COPD pts. Self-report : HADS Depression 28%, anxiety 50%.
(2001) *

Claus Vpgele et al. N=20 COPD pts. and 20 HCG F-DIPS Mental disorder 55% in COPD vs.
(2008) *' 30% in HCG. (p=0.055)

COPD: chronic obstructive pulmonary disease; pts.: patients; HCG: health control group; HADS: hospital anxiety and depression scale;
MMPI: Minnesota Multiphasic Personality Inventory; POMS: Profile of Mood States; SIP: Sickness Impact Profile;
F-DIPS: diagnostic interview for psychiatric disorders-research version.

13
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% 3 & Benzodiazepine Receptor Agonists fj 4 22 5 /8% A & * ;Ljw
2.3.1 Benzodiazepine Receptor Agonists 4 #f

Benzodiazepine receptor agonists( BZRAs )4 3 # $L4| benzodiazepines( BZDs )

3 2t 8 %17 benzodiazepines (non-benzodiazepine benzodiazepine receptor agonists °
NBBRAs ) — & k30 @ %4 BZDs T 5+ RET3 e BZDs» ik &_! lorazepam »
estazolam - triazolam % % ; m NBBRAs B2 zolpidem -~ zopiclone ~ zaleplon % 3 *
Foa & X B 4314 LA BZDs ¥t benzodiazepine £ % E( benzodiazepine receptor’
BZR) 2 & - #+% % » m NBBRAs | 1 & ¥ BZ-R 2 BZ-R; (14 oy #Fle = 2

benzodiazepine # % B ) B & o 114 2-3 ta— {§ H B3 > BZRAs $ % 56 i B v iR

7% 4 24

% 2-3 Benzodiazepine Receptor Agonists /4.

Drug subclass Drugs Receptors
traditional BZDs alprazolam, estazolam, BZ-R;, BZ-R,,

lofazepairi; triazolam BZ-R;, BZ-Rs
non-benzodiazepine zolpldpm zoplclone BZ-R, ~ BZ-R;
benzodiazepine receptor agonists zdleplon

BZDs: benzodiazepines; BZ-R: benzodiazepine receptor.

2.3.2 Benzodiazepine Receptor Agonists % 32 {8 f& &7 it %

BZRAs 2. 32 i % % § BZDs £2 GABA, receptor complex + 2. benzodiazepine
receptor (BZ-R) & & P > 3 53 GABA, receptor complex ¥ GABA (y-amino butyric
acid) 2. #.4r4 > ¥ GABA & GABAareceptor complex & & pF > 4= & 23 il 3¢
BAHEAALFEHRCFR A PrFlEER 2 A4 > LR fR ,féf)‘é U
2 F ReseEL 2 (F o 9

GABA receptor complex & 5 B =X B - (subunit) 2= » p % F R =t H ~ X
3 o Pz yiarprdreE nF 74 0 GABAjreceptor complex + #8584 H d 2
BoxHA2BPBZH~Z 1RBy=xHAEL - Rm » 5 AL f%IN2 GABAL
receptor complex » & F MBfAF EF > Iy }*%:}F] a1 85% 7% A K8 PG¥% 2. GABAA

receptor complex €_1 aiBay2’ afsy2 ' E asPay. BE A B : 8.0 32 4 Mohler £ 4+ 2002
14



B ALY ) » P BZDs 2 BZ-R % &£ pEir g 4 2 (v g7 BZ-R 2 o = ¥
AA M ooaTHE ARG 6L (as) » B P 0 GABAjreceptor complex
d ooy :sg@ﬁ AR AS TR LR EFFUES 2 % ) @ GABAareceptor

complex d o3k & F > AL & A 4 3 f Bz 2% o f§7 2 » BZRAs ik i *
FASHEM o B2 AR o F L BZRAs 2 i@ ¥ H B 7 £ 2-5

2.3.3 Benzodiazepine Receptor Agonists 3™ 2 # F X & L & % L%

Cheng % * »t 2008 & % % 2_4s if benzodiazepines (BZDs) 7 /5 %% % X £ &
*opE 2 BEEAA T 0 1 2001 £ 3 2002 £ £ L GEE R A 2 TR B AEH
PSH L EE R (EREFD R A ) My r 4267 = &8T5 65 2 £ 4
HY 3 1,826 752002 # 3 > & * - =t BZDs > Fla 4& iz & &+ % 65 11t 2
P#pr o ®* BZDs 2 - £ FFRE43%; MEFT VR OEBA BT HA
w%ﬁ%(%%:im\%ﬁ\@@iﬁyswgﬁﬁ%\&&\&ﬁmgﬁ%
TP s 2 B o pF > % % BZDs 2 ‘ﬁl’“ (oddsratlo) WA P ERMERE

¥ — ¢ Huang % 4 % 2005 &’;\z\...-.%g 4 _mP’“ (eross-section study) - ** I
FA1T 2001 & ;e F 2 IL% nws]?f; Jf'/%_ 4865 Rt 42 B
AR R N B TR REY Fr\-»%r'rﬁ"\‘ 1 '*%a‘g & 2001 # P Ec ¥ A inR
ARP 2 ERT R s G2 L‘»ﬁ’— &R (hypnotlcs) YV - SEERERE
( sedative-anxiolytics ) 14 % & 5.2_ i3 B *} & * (off-labeluse) - %% e

* 2 4 PB4 BZRAs in

15



2.3.4 Benzodiazepine Receptor Agonists &| it #
(<) FRBEY TR ARRE CER A R FIEF R BN
() #okl e n
1w
W7 P R 2 48R 2 a2 o 20X RIE* 2 BZDs & 4 @t % |4
2 R QJI?&ETT' v B ¥ q ffé * BZDs fs#cx pgF A o
2. AETREAK
PR e A~ w3~ 8RR B AR EAR S o o
ST G- AR REF AR RN e B
AR 1

(98]

HF R FARY LEAPFFLENR S Hhz b2 - dup L 7RED -




% 2-4 ¥ A Benzodiazepine Receptor Agonists 2. % &-# fi

v N

v d (e pRANA G

] ) 19, 36-45

) ) onset duration T major active metabolite
Drug BA metabolism excretion . .
(min) (hr) (hr) (T /2 in hr)
zolpidem 70% hepatic via urine: 48—-67% 30 6-8 2.1 None
CYP3A4 (~60%) feces: 29-42% (elderly: 2.9)
zopiclone 75% extensively hepatic  urine: 75% - - 341 Yes
feces: 16% (elderly: 7)
brotizolam 70% hepatic urine: 67% - - 3.1-8.4 -
feces: 33%._ (elderly: 9.3)
midazolam 34-68%  extensively hepatic  urine: 90% 1-2 — 33 1-hydroxymethy—imidazolam
via CYP3A4 feces: 2-10% [ -\ [~ (elderly: 3.7) (1-1.3)
triazolam 44% hepatic via urine: 79.9% :-3"’5‘430 2-4 1.5-5.5 None
CYP3A4 &
alprazolam 90% hepatic via urine 60 S 1+1.7  12-15 None
CYP3A4 E: (elderly:
11.3+4.2 16.3)
bromazepam  60% hepatic urine - - 17 Yes
estazolam 93% hepatic urine: 87% 60-120  10-15 10-24 None
feces: 4%
fludiazepam  — hepatic urine — — — -
lorazepam 90% hepatic urine, feces: 30-60 6-8 12.9 None
minimal (elderly:
15.9)

I: immediate release; E: extended release.
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onset duration Tip major active metabolite

Drug BA metabolism excretion . .
(min) (hr) (hr) (T 12 in hours)

lormetazepam 80% hepatic urine: 86% - - 11-16 None

biliary:

0.3-2.8%

feces: 3%
oxazepam 92.8%  hepatic urine: 50% = - 2.8-8.6 None

bile: less 0.1% -
oxazolam — — — - - — —
chlordiazepoxide ~100%  hepatic urine: 1—2%'., el — = 24-48 demoxepam (14-95),

:-:".‘ - desmethylchlordiazepoxide
n (18), desmethyldiazepam
- - : (30-200), oxazepam (3-21)
clonazepam 90% extensively hepatic urine: 0.5=1%" _ 20-60 =12 19-50 None
diazepam 98% extensively hepatic urine: 75% - - 20-50 desmethyldiazepam (30-200) -
3—hydroxydiazepam (5-20) °
oxazepam (3-21)

flunitrazepam 80~90% extensively hepatic urine, feces: - - 16-35 Yes

10%
nitrazepam ~80% extensively hepatic urine: 65-70%  20-50 - 30 None

feces: 14-20% (elderly:

40)

nordazepam — hepatic urine — — 50-120 —

18



% 2-5 % 2 Benzodiazepine Receptor Agonists 2 & * & & (v pR&A %4 ) P

Drug Group/dose (mg) & note Indication
zolpidem adult: 10, elderly: 5 insomnia
note: max 10 mg/day
zopiclone adult: 7.5 insomnia
midazolam adult: 10-20, elderly: 15 insomnia
triazolam adult: 0.25, elderly: 0.125-0.25 insomnia
note: max 0.5 mg/day
elderly: should not > 0.25 mg/day
alprazolam adult: 0.25-0.5, tid; elderly: 0.5, bid anxiety
note: max 4 mg/day
bromazepam adult: 3—18, elderly: 50% adult dose anxiety
estazolam adult: 1-2, elderly: 0.5 insomnia
lorazepam adult: I, 2-3; m, 2-6 anxiety
adult: 2—4 insomnia
elderly: I, 1-2 .. anxiety
note: max 10 mg/day
elderly: 1, sho-uldl:g_ot'>.2 mg/day
lormetazepam adult: 0.5-2, elderly: 0?:3 - insomnia
oxazepam adult: mild fo mode'ratel-r?}'O—l 5, tid+qid anxiety
severe 15-30, tid=qid
elderly: I, 10, tid—qid
adult: 15 insomnia
chlordiazepoxide adult: mild to moderate 5 or 10, tid—qid anxiety
severe 20 or 25, tid—qid
elderly: 5, bid—qid
clonazepam adult: I, 0.5 tid seizure
note: max 20 mg/day
diazepam adult: 2—10, bid—qid; anxiety
elderly: I, 2-2.5 qd-bid
flunitrazepam adult: 1-2, elderly: 0.5 insomnia
nitrazepam adult: 5-10, elderly: 5 insomnia

I: initial; M: maintenance
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% 4 & Benzodiazepine Receptor Agonists £2 =¥ ¥ 5% 3 2_ B B4

2.4.1 Benzodiazepine Receptor Agonists §2 58=# & 54 5% 2 = 3\

&4t * BZDs @ B2 AeE e 5y 22 }I?%’ p 1970 # 3] 1990 +# #p ¥ fr:d 3 4 >
d 3t BZDs "§ (X A B4 § VB2 & § F & (ventilator response ) > i# = COPD
R R (hypoventilation) » # % 314z £ et yrd] » £ 2 4 B COPD T
48X £ COPD & 124 (7 pF 4 g o %
195 % fedp 41 BZDs B 80 eF et iU T AL 00T g 0
(- ) B MP fReE R 5xds 4 (central respiratory drive ) » H IR ¥ 3 BfL & JE 20 AR
Bt o
(Z)d RSP F FH (tidalvolume) » MR ¥ 3 ] PF2 B R LS R 5
MmoEE AR R A )@i&i s * & o wf AR & (arousal response )
I G R B P A Bk ] -
(=) =% "4 5 (cranial nerve) - ﬁa bk leﬁ 8, (upper airway dilators ) 2.
* o R vup 5E 4 iF 33 (musclejiypotonla) B 4v Fefwgged o ket
B EZR G 7 f ! |
() @FERRIp Kl (phai‘yngieal muscuiéture) P A W Ao R R R £ R o
() i 4 4r4]%4 5 (phrenic nerve.), o + T # & (hypoglossal nerve ) £

vk 4 & (recurrent laryngeal nerve) i = @ HFHEAERE LR
242 % 6w AE

BB L F @Y BZRAs ) RS IALLF L LEFE oA
$ COPD 755 £ i€ * BZRAs T i %82 % 2 F b2 %) i % S B F o 07 ff
g BZRAS 3 4 v e 5 iy it 2. % 1) ¢

B 4 > Gaddie ¥ 4 1972 # 4 % 2 2R # 3 (crossover study ) *© S N
6 =% COPD & (4% 7"9)\]‘%1:}}% A (FEV;:0.62>FVC:1.71) » 23 2 uld X (]

4

.
24
< 1%

gL
ES |

DR 48 ] PF) %4 v JR 10 mg nitrazepam £ % A o A W A E T Z L
%% ABG (arterial blood gas) £2 % % # % i* (lung volumes) > %% &1 B R *
nitrazepam # -] ¥ {é » H FEV; (0.51 v.s 0.61) 2 FVC (1.36v.s 1.84) 2R * % [
Aipr PN ERF LA R LA H LR COPD i 4 # * nitrazepam
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aiH AL .

%2 o Utting % 420 1975 &£ 4 2 2 R %Y > VX SR8 itk £ RE
%+ diazepam 5 mg % % | #| - %’%’E’ - F pF B &z B\ (displacement of the
carbon dioxide response curves ) 2% % 87 &R * diazepam 5 mg iz— 23 P Aged
Sz (T o

%= > Geddes % 430 1976 &4 4 2 v e - L4 x 1225 4 > £ ¥ COPD
i 4 222 COPD s 4 & b 6 > & %% 15 mg flurazepam ~ 5 mg nitrazepam # %
RA > 20 BIR 48 | RS ¥ - F5 o 2% A7 2 COPD s 4 % IR* & ir—
fafEs o AW d ap g @445 COPD Js A PR flurazepam ¥ > i = ¥
S FCRZRRARAPRE TR ERFLA (P<002) c HAFTHLIREL 26

Fepfo s G 3@ v pedn d1 45 COPD & i@ * BZRAs f P RTW 303 i 2 @ 1%
o SR A 2-6 _ :

W3 © 4 COPD s Affe ¥ BARASWR I Sus vivt iy £ 4 » A7 fr

REIESE T

—=\

?gﬁ .#ﬁ[ﬁa&%*%“BZRAs»E% ] =
I TR = i%{f} W jil e HE B¢ » BZRAS 5T ST
ChL _ ,

(:),fsp\»_ﬁv:;;awﬁﬂg: %Pi‘i@ift 4 COPD 7 * # 5 a2 B € A2
2 F &k AHT T i S COPD i 4 ¢ * BZRAs % 55 w42 %
M@ iT* 2. LR o

(2) Bl AT 2 fERBR A o

() J 307 2 BZRAs 5% 51 % | BZRAs i S #3854 7 it 4 | » 7]
Lot KLl EBA R 2% o

(1) BBl sss B Rl 2 5 % B R 2 R - R

FIub o RO R AT 2 R o
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# 2-6 ¢ * Benzodiazepine Receptor Agonists B2 585 8% 5y 2 7 1

Study dD;;leg Z&mg) Route Groups Study duration Parameters Result
Hartmut triazolam 0.25 oral N = 24 in normal subjects, 3 separate mean breathing freq  1.7breathing freq in
et al. flunitrazepam 2 placebo/hypnotics, nights, APes, APes/AT; flunitrazepam v.s placebo
(1996)°! crossover study 1 wk apart 2.1APes in both BZDs v.s
: placebo
Jolly lorazepam 1.5-2 oral N =9 in stable COPD pts. “1hr FVC, FVE;, MVV, 1.120% of minute
et al. Ve, Vr, MIP, ventilation due to V|
(1996)* by MEP... 2.110-20% resp. muscle
:-:_"".‘ - strength
Ranlov zopiclone 7.5 v N =10 in normal sﬁbjec%s 2 separate Ve, Vr, diazepam induced a
et al. diazepam 10 crossover study ‘nights, breathing freq... significant | on HCVR,
(1987)% 23 days apart not include zopiclone
Beaupre diazepam oral N = 32 moderate to severe = 1 night A Po.1, A PerCO», 1. diazepam 1 PrCO;
et al. zopiclone COPD pts. breathing freq 2. zopiclone 1 breathing
(1988) % freq
Cohn estazolam 2 oral N =29 mild COPD pts., 5 nights V1, Sa0,, flurazepam 1 respiratory
et al. flurazepam 30 placebo/hypnotics, respiratory freq freq and | on SaO;and Vr
(1992)% crossover study
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Drug & Study

Study Route  Groups . Parameters Result
dose (mg) duration

Rodney zolpidem 5 & 10 oral N =24 in mild to 4 consecutive  SaO,, no significant | on Sa0O,
et al. triazolam 0.25 moderate COPD pts., nights airflow,

(1993) ** placebo/hypnotics, rib cage & abd. resp.

crossover study motion...

Beaumont  zolpidem 10 oral N=8 in normal subjects, * 3:separate periodic breathing no adverse event on
et al. placebo/hypnetics, nights respiration

(1996) ¥ crossover study

freq: frequency; APes: esophageal pressure at peak end—expiratidﬁ minus. P, at peék end—inspiration;
APes/AT; (inspiratory time ) : an index of respiratory drive.calculatedfor eachrespiratory cycle; COPD: chronic obstructive pulmonary
disease; pts: patients; FVC; forced vital capacity; FEV;: forced e)'(piré}tory yolume:in the first second; MVV: maximal voluntary ventilation;

Ve: minute ventilation; Vy: tidal volume; MIP: maximal inspiratory pressure; MEP: maximal expiratory pressure; resp: respiratory;
HCVR: hypercapnic ventilatory response; PerCO,: end-tidal. COz'concentration (7 = CO k& > ¥ * Rk m3td%a ® CO kR ) ;

A Py 1: airway occlusion pressure at 0.1 second; SaO;: arterial oxygen saturation; abd: abdominal.
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¥ 5 & kE R B
251 2 R G B FEH LT A FF 2 Ap 1

Bpiphvid- 787 @ @ v i S REA R B AEET
FL?SE%}B’:‘LX "1;},@;1?&"%%?%-&& *—‘?f‘r-r' i«t’*—le*"T%;ﬂ EE'_
gL "‘,fiiﬁ»ﬁﬁétuﬁﬂ LR ks AN A 2.7 1% ?*szr%ﬁqi B B
A 2-80 BrrHMad X E AP ELMEE U E R o TR EFF > T
EREROR LG X RH AP H 2 fdp I £ & L0 BZDs B EY

Ao AR TE 2 AR RAEE o O

27 %0mp s, Fasmgn

BE kAL gL

ERg e o 175954 % (body fat) =
1 > ¥ -k & (total bedy Wateg)
|p FE. (lean body mass)
tal-acid glycoprotem (. (—)/T)k B Ifis )
H/lg_%n B == | |
S E (RS (|totﬂ perlpheral resistance )
It R BN | |
VB BRERE B (baroreceptor activity )
e = B adrenerglc fkcie® cg < 1
[AAIA v oAk );;]1
Tglucose intolerance
i
i 1% fpH
R I T
RN P
¥ lﬂq‘—?*“ o ;ﬁz :g
l BI-Ra %."r £
B LTS5k iEip S
VE R e
LE g ai
IPRFE
5% l#¥ e 3k 4 (respiratory muscle strength )
7% & (vital capacity )
B = »fe 3 £ (maximal breathing capacity )
lchest wall compliance
|total alveolar surface
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% 2-8 LK

Pk - Y b 2 61
REFP LT R

B9 5 ik P
Gt FIEESALG AT RA G R RS
1. iﬁ?ﬁ»fﬁiﬁ% BT E 5 L oBA ?ﬂz%%%’jﬁ%ﬁtﬁ%ﬁ%i& Jz o
2. FF4 B EHRACHE S |BA b4 Ca? t % Fhad 2 PERR s S o
3. B Bocfpen# 5 1BA § AR B R AL R F R R 4
AE L EE AR RS FRAFE LS B
1. "kphBE®ER: |[ViERTIC, % & ndigoxin
2. P ER MV ERIT), d WL g L TR ERESAFER Y CNREETHT
# %\ tidiazepam
3. P-glycoprotein : & # < - # blood brain . B —’Eﬁ A PRF g oA M B s W i d 2t P—glycoprotein % BBB
barrier (BBB) ﬁﬂi%%,ﬁfﬁ%%’? FAE S| i R EREINEBREZETER
BBB Y8 | -
REE TR R A R R A A G A B :
1. Phase [ FFEiy i F Ji5 ¢ |8 ﬂéﬁ‘* A ERTy, o % &t &iazepam » piroxicam
2. Phase I A& F B 7 X 2P # 5. Vlorazepam ~ oxazepam
3. R R E RIS hE RS R Z 5. @ propranolol ~ imipramine
Edl
P I TREZER (THLERES TR 5

: aminoglycosides ~ captopril ~ digoxin
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2.5.2 % & X & * Benzodiazepine Receptor Agonists 2_ & 3%

1245 2003 # { #72 Beers Criteria> ' £ £ A AP A FE* o mFEas L
oA FA CRNASBFELT FFLESAE LGN AEELEREY T
S4B 20 fA A Ilia" T EE A F“FL%EB*EL R 2 B R T gtk E L @ % BZRAS
PUE G IR g 5 2R T pF i@ * BZRAs > f§ &4 it Beers Criteria 222 3% > 3%
WFHLA 29

-4+ £ 227 BZDs > flurazepam ~ chlordiazepoxide # diazepam % % > d 3t it
AREFEHLF P antgrR EE ARy it £ HAEFITY > 5 B 4ok 58 F 47
2R ki iR Y se A Eaed|2 BZDs L A e

£-4t¥ ok BZDs ¢ Bk %) BZDs ik i) 472 b 5 M0 fed bk g 4
HA P B R AR RRE i BT LAY R E o iR 2
Bl4e @ Tlorazepam ;| — % 223k % A2 3.mg e " Moxazepam | £ % - % i * Mt
60 mg % %% o ¥ 9% Ashifon S AP 1904z A2 BZDs £ % 4514 %
% avin 4 M2 BZDs» 2k £ &R a-; :é-'?"a?xjﬂ TH B E 2 50% T o ptoeh s
X & benzodiazepines 2. * H’nb e “;3’; %’gﬁ" $L3 & @ s i s ifE T diazepam ~
nitrazepam. ¥ F]EF £ & * ;2§ —4\333 % Z ¢ xk-’&f:;\: Fi%\ L 2_ B R &r-temazepam .

oxazepam ~ alprazolam ' % lorazapam:s ~ ¥ _15#5;1 * g, B4 240
253 X R MR R ICE i€ * Benzodiazepine Receptor Agonists 2. e

7 123k ¢ * £ »x7] BZDs ( &4 @ chlordiazepoxide ~ diazepam ~ quazepam...) >

T AR AR SR T b T o sl dest e drd] 0 SR A 2-10 0
2.5.4 Benzodiazepine Receptor Agonists ;% P [ 2_1& 3k

BZRAs # * *tipf 4 M2 R g 0 - ko $ A EHEP Y 1) Ashton ¥
431994 #4542 BZDs £ * 4p5liEk 0 PR LARA LRA LY T AR
WwWr ik @t o
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TP 3 B : T
% 2-9 Beers Criteria : € & A B4 7 if § * #-Benzodiazepines

Severity rating
Drug Concern

(high or low )
®

Flurazepam (Dalmane™) This benzodiazepine hypnotic has an extremely long half-life in

elderly patients (often days ) , producing prolonged sedation and Hioh
i

increasing the incidence of falls and fracture. Medium— or 8
short—acting benzodiazepines are preferable.

Doses of short—acting benzodiazepines :

doses greater than

®
lorazepam (Ativan™) ,3 mg ~ Because ofincreased sensitivity to:benzodiazepines in elderly
® Ll T
oxazepam (Serax™) , 60 mg » patients, smaller|doses.may be effective as well as safer. High
® <

alprazolam (Xanax" ) ,2 mg Total daily doses shopld rarely exceed the suggested maximums.

temazepam (Restoril®) , 15 mg 1 5 1 :

and triazolam (Halcion®) , 0.25 mg

Long—acting benzodiazepines:

chlordiazepoxide (Librium®) , o .

) ) L . ... @ Thesedrugs have a long half-life in elderly patients (often several
chlordiazepoxide—amitriptyline( Limbitrol~ ), ) ) ) . .
o . . W ® days ) , producing prolonged sedation and increasing the risk of falls

clidinium—chlordiazepoxide (Librax" ) ,

and fractures. High

diazepam (valium®) ,

quazepam (Doral®) | Short and intermediate—acting benzodiazepines are preferred if a

halazepam (Paxipam®) ’ benzodiazepine is required.

and chlorazepate ( Tranxene®)
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# 2-10 Beers Criteria : £ & X B3 i § * F-RIEIEE W IVE B 7

Disease or Condition Drug Concern Seve.rity Rating
(High or Low)

COPD Long—acting benzodiazepines -

chlordiazepoxide (Librium®) ,

chlordiazepoxide—amitriptyline

(Limbitrol®) ,
clidinium—chlordiazepoxide ( Librax®)"; CNS adverse effects. May induce
= respiratory depression. May exacerbate High

diazepam ( Valium®) ,

or-cause respiratory depression.
quazepam ( Doral®) , piratory dep

halazepam (Paxipam® ) and Nule'f,

chlorazepate ( Tranxene® ) =

p—blockers : propranolol

COPD: chronic obstructive pulmonary disease; CNS: central'nervous system:
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e

18 A1

311 o B2 ERFRF L FTHREXKENKRE ﬁ—ijeﬁ‘* B

d —}’\;\WE a X oE iR ]}‘ : 99%”'_ » 12 1H ik ?‘—} :,\. _Pg%"f%-;_i
MRITY BARE R AR RET R AF LAY P &R R R AR B2 2005
ﬁa:ﬁ'-;{;}-%u Fp//,J\ % BE 4y b 4—Elétl—r’}\}v|JJﬁ:ﬁ,{ ,623{1{?& '—2005«& "

F o R 22,717,053 4 2 TG RS B 0 B PR HARSE P 100 § 4 R

i’ﬁ%%?#ﬁgﬁ’ﬁ@ﬂii%%%Pi%#Eﬂ%?%%%#°%?%
FRAe g Mo 2 o ot (CD) - @ F 4P wth (00) ~ ik
Fhf* FEpwfh (DD) ~ Sfagf i ga Ptk (DO) ~ 9% h ™ 2
BEE il (GD) ~ X% kg F@;@Y;]?ﬁl‘pq (GO 1A B4R AL o

F 7N
o
s L, |
| ™=ai 1|
| : "fr" { 1
M

F \
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2% PPy %

32173 B i

d MR g M 3R P I ( chronic obstructive pulmonary disease * COPD ) ¥
LAt AL P Hpig AR B R AL TRk F 1Y benzodiazepine receptor agonists
(BZRAs) inf ° szﬂ;ﬁg #1 > COPD s % & * BZRAs ¥ it § B 80 i
R AR R A AP RS- BT SR

ST 2ANREFRGFLTRLT FFARFE R E R R 0R
A2 BZRAs 3 0 28 % 2 R4 A & * BZRAs R LI 120 38R
it BES P ?
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3227 % indt

B 3-1 54 [ o2 A g A2 > 3Em ) BT T R R o

National Health Insurance Research Database (it 7 § iF * 4 FF 2 )

r

% = ity ¥ s COPD 2 ICD (9" Edition) CM: COPD
65 f (7 ) b gst (490, 491x, 492x, 4932x, 496)

<

- EF2 P EZLE Lk & 2 % COPD
Lz F’“%%zﬁjé’?% cudk & ¢ * BZRAs

PR A B FEE R FRPHEF e 300 & COPD # 54857 5 40 ~COPD
FErgsds (199 GOLD 234 )~ COPD # Z-# $ 84 ~ 42 % il ¥

i£ 12 time-dependent COX’s proportional hazards model i& {7 i /% & 37 ©

W 3-1 7% 5 i A2 )
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323F L H G IR ARLGRR

AT h- wmPBAT o B~ %32004# 77 1p 3 2007 &6 30 P Ep
o F g ¥ s COPD 2 65 k1l b s 4 o

F oA AR-2004 & 3 2007 E 2 GFRF R R Y P otk (DD) B A0 24 (F

wxEEH D Ep) SHERGELAE > d DD A2 L BE NG ~ X B ENAE
- DA  XBEAAZ R XBEAAe £T B BT BRI
P n (4 3-1) 4

PR SRR B - E AT LS R P i (CD) & LRF R
FF Pty (DD) 2 B8 SUTE R IEE 1 30A p e & CD A & * i
BZRAs"l?, °

4 3-1 AAF 3 3 r 2 R R 1 308 s ICD-9-CM 45 ©

ICD-9-CM codes Diagnosis

490 BrQﬁchﬁﬁs_péMs acute or chronic
491x Chrenig¢ br

mrckutls
492x Emph semal | :-- =
4932x Chro?n bs q(% l@ (exclude pure asthma)
496 Chronic aitway obst ct.l‘bn nqt elsewhere classified
3.2.415;:}%*%_ P, { ;! ,} &

AFEL LT REA EA B e B 3291 0 T BB E RIS
CaCRE AN WEALE SRS LPR o E o i ko RLI SEALE YR R PP R Rk
BRI R EINE B E SR B e~ ELF L (FIREIER I B ET)
EafE e (FMRE R ICA B ET)

COPD ipfp ™ % | COPD » fein |

: 1. COPD # 546 %7 # 4«
1
| 2.COPD # 5% 54 &
1
I
I

4% E #_% COPD 2 ¥
5. xa_Fiui it —%] COPD # %7

e o o - - - — -

3. COPD # 54| £ # 4c

W 327 § 4 i
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Bo e SRR R R R L E S (£32) R TR

[P REALY YR R AP F Rt

2 ipfr COPD % & %77 #icfie 2 o fy

KgH 4v (add_type)

% 2% COPD # 538 #ichf 4

* i p & HE (defined daily dose » DDD » 4B *itdk= ) s R 115 2 %

SRR L Y ERARG Y L

N S A A RV ST

e ]—  (before)

F? 5= (now)

salbutamol (DDD=12 mg) 12 mg po °
tiotropium (DDD=18 mcg) 18 mcg IH

theophylline (DDD=0.4g) 0.2 g po °
salbutamol ( DDD=12 mg) 6 mg po °

powder _ tiotropium (DDD=18 mcg ) 18 mcg [H
. 3 powder
ERER S - 5 A ::;pz,%v ToPD é%n_n f? ngDD L2 (12/12+18/18)

‘B“|I;)DD (02/O4+6/12 +18/18) » &zt

> )= (before)

A e (now)

salbutamol (DDD=12mg) 12 mgpo »"

tiotropium (DDD=18 mcg) 18 mcg IH

powder

“theophylline (DDD=0.4g) 0.2 g po °

salbutamol (DDD=12 mg) 12 mg po °
tiotropium (DDD=18 mcg) 18 mcg IH

powder

lH

Gl -S|
Bt Blw ¢ = 455 COPD # %
Glw ¢ A LRI B S

AR e F 2

¥ 24 %;50% COPD %

» 2 % DDD A 2(12/12+18/18) >

# DDD % 2.5 (0.2/0.4 +12/12 +18/18)
Bz > 2 B DDD % %3 6= 0 s i COPD &
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> ]I (before) F 7] (now)

salbutamol (DDD=12mg) 12mgpo >  salbutamol (DDD=12 mg) 12 mg po °
salbutamol (DDD=10 mg) 10 mg IH

solution

sk et B F R F L2 00 COPD &5 fed 2033 il 5 A 4
S0 28 DDD A 2(12/12+10/10) » v fig™ 5|7 @ e & COPD # 52 4% DDD
® 0 m A Er 5 COPD # S 4v 2 & i o

2. Bthre g It i #Z 5% » 2 % (upgrade ° disease progression )

3% fkdh GOLD ip Bl fe g 12 9% 05 s 2 % B4p 51 "R358 L B g
ZBRERRA LS AR is R R (LW 2-1) » $0Rdgiicz 4 2R e
el A F FAMEN LY A S AR g 0 PR Y Locl L F 4
A igxgﬁ’mﬁ@?%»ﬂﬂﬁﬁl fHAp-He2 BT EI®
re2 A F ?;}7%55,#,]4 B R ;;_,p\? :}7%4(;53? VR AR B R (YL R o
ﬁg%&i%&~qﬁi
: ﬁl g“glr},m%]vuﬁ:*rz ﬁz_é'r%:;é»J&
2 F o \ } I

=
o
i
"
il
hb
(w

c BT RFEWHERA ( short'—actiﬁg B, agbnists/short—acting anticholinergics
E

c £ 22 & F F #5% A (long-acting B, agonists/long—acting anticholinergics )

s A& > EM F AR 2p % & (inhaled or systemic glucocorticosteroids )

B ol S

e ]—  (before) feu? 5] (now)

salbutamol (DDD=10 mg) 10 mg IH tiotropium (DDD=18 mcg) 18 mcg IH

solution powder

TS RS - P - LErkand §OEFEA S A B|Z 5 -

[y
pal

it §

/|

HHBEA  FI o dLgs 4 COPD 2 B iz d A& 19 & » W3 4 COPD

E

Bl SR E
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> )= (before) > Bz (now)

salbutamol (DDD=12mg) 12mgpo >  tiotropium (DDD=18 mcg) 18 mcg IH

prednisolone 20 mg po powder

TR IEASHZ? AL 5B COPDLELR > P AR SN L FMEELS > @
fig® Glw ® nF COPD 2. # &> B 5 £ 2uend §F # 95 A > #«? 5 COPD
Fofudu §iEo

3. MRMre g i E 3N 5 2 A E A e (add_dose)

BT g %/r},ﬁ?‘&r}wﬁr}s#mﬁlﬁi*—%w#ﬁ“ v R ie e COPD # 522 4%
DDD & {7+t iz o

B ki

3 ]—  (before) Il b = = (now)

theophylline (DDD=0.4 g) 0. 2 gpo ) tha:ophylhne (DDD=0.4g) 0.4 gpo >
TR NS I gl P, - COPD é%r-rm DD(*IDDD) W - (0.5DDD)

m"g \—’(%ﬁa - COPD é‘?—?‘r-r"ﬁ' i% 4r E"E' | |

.'.\

e )= (before) i 1 m,:ﬂ t’sz: (now)

salbutamol ( DDD=10mg) 10 mg IH . sal_b_uta,rnol (DDD=12 mg 12 mg IH po
solution

S % BEES B)Z ¢ ok COPD 2 % B8 B b wle B 0 it d 58 A chi

DDD F % 1DDD > # % i COPD % & & 3 4c 2. % i o

F 32 AFTE O A AT BRI R IR o o R F R

el 4§ F A

SABAs SA-anticholinergics SABA+SA—anticholinergics
fenoterol ipratropium ipratropium + salbutamol
metaproterenol ipratropium + fenoterol
salbutamol
terbutaline

£ 4§ AEA ¥ Y1 L
LABAs LA-anticholinergics Methylxanthines
bambuterol tiotropium aminophylline
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clenbuterol diprophylline
formoterol theophylline
procaterol
salmeterol
trimetoquinol
2l
ICSs A _ICSs systemic_steroids
budesonide budesonide + formoterol beclomethasone
fluticasone fluticasone + salmeterol betamethasone
cortisone
dexamethasone
hydrocortisone
methylprednisolone
prednisolone

SABAs: short—acting 3, agonists; SA: short—acting; LABAs: long—acting 3, agonists;
LA: long—acting; ICSs: inhaled cortlcostermds, A ICSs combination inhaled
corticosteroids.

—

—

B A fi*i-r]&rﬂm%r}%mfﬁ,"& o AR F?oiéf},%‘vfiifi AET R
4., EZEE2-FRMEERE E;Bﬁ;lkf %;/;5*,?

I 'I
g FHRERFRELF AL LT L Bk R L

FEMRMIEE R RIABE A~ EBWRET Lo PP 2R P i (CD)
FELHZWEFE 02 (8 FEL) T REE- GFRRIARGLFIREER
,yis;bgrs;f;;;?«,i;wa »EDLISR o % - ~CD Az B NELE ~ 200 (sﬁ:?—?z@_)
221 (BALre g 9% ) 2 B A gk A 45 (ICD-9-CM) 87 5 e i 120
WA (4 3-1) > %% CDAZF sk N5 » A6 (X 4k %) =
ICD-9-CM # %7 5 L e i 3 (L4 3-1) » @ H =~ 4 LjFi g

(icd op code )i » COPD p# B 2 % ICD-9-CM #( L % 3-3 )% ¥ ICD-9-CM
LE LR (L4 3-1) - 6 1542 LR 3-2 o
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333 RAT§ H| ST R 2205 5 B R 2 ICD-9-CM 45 ©

ICD-9-CM codes Procedure

8965 Measurement of systemic arterial blood gases

8966 Measurement of mixed venous blood gases

9390 Continuous positive airway pressure

9391 Intermittent positive pressure breathing

9394 Respiratory medication administered by nebulizer

9396 Other oxygen enrichment

9601 Insertion of nasopharyngeal airway

9602 Insertion of oropharyngeal airway

9604 Insertion of endotracheal tube

9605 Other intubation of respiratory tract

967x Other continuous mechanical ventilation
1T ey,

MH A 2R P wth (CD) —% B2 M58 F & (02)

Hoagn R (N EEESET SLE 3 a £ pFi g E ~ ICD-9-CM
S tY T2 g Xxidh || V) Arac

FE % % (A6) 1| 8965, 8966, 9390, 9391, 9394,
(20~21) 9396, 9601, 9602, 9604, 9605,
967, 9670, 9671, 9672

| ;

B o 2 85 (ICD-9-CM) 2 %7 5 11 g2 129 305 o5
490, 491x, 492x, 4932x, 496

|

AR REBE A FALE

B 3-3 2|8l B B A s & S E AL
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5. GRRE - FIRLIE RN R

FUmPap* FEP i (DD) 2 L &R 28003 5 2 BiLeg
B A o G 2 R A S5 (ICD-9-CM) [#7s gk (L4 3-1) = ®
d 3 DD A EZBERBFE L F A RBEL A 0 SRR TR
PRI L Ot RPN SUE R R S L L

*H s RBETAB 2 F o
325FLHRAFRTHEA B

B M G DR H P2 e e s B jﬁ%ﬂﬁ:’mj&é@}a&%i%
BELIE o RS A iRy o £ 3-2004 & 3 2007 E B io R P dedh (CD) >
Pé §F 4 P oty (00) #FXHE h e 2 AHP ot (GD)~ # 9% f ™ F
446 (GO) 2 # 54 % (DRUG) & @@

DESS FRTE R IR ey :14'2'004.3 CD 4% fee ym (% * &7 )~
appl_ type ( ¥ 4R %5 %] )~ hosp_id( %51%3#? 5 )sappl_date (¥ 3F p # )~ case_type
(% 2 %) 22 seq no (if-k ) %4 ;&ﬁﬁ 00 ## # > & 2 DRUG NO ( %
5 i%8) 2 DRUG # 8 4% }%1‘%:?%1?*5“20()5&4 2007 & o % & s H B AL
£ R PO (E//v\ Jﬁ—}%{ ti,-f:f- Lp ) BEARE o EY B
%é“%%kiﬁééfjﬁ%}aérﬁro F%@E'J%J%:F%ﬁ%’?ﬂ:)%@"v $2e 0 FEd PR
RpATELEIRGLR &R ERES N J NP OERIAS 2

o

=
E

e 1 5 B pie (7 8 B 170 & #2004 & GD K ik fee ym($ % £ ) s
appl_type (¥ 3R #g %] )~ hosp id ( ¥ F 4 50) ~appl _date (¥ 4% p )~ case_type
(HZE2r3F) B seqno (imi-ks) &= BREE GO ¢ % £ 2 DRUG NO (%
&R EE) 27 DRUG #%5 8 4% 5 4B B (572 % 32 2005 & & 2007 & » = =& (5 #pt v B
REB A SRHTLFE TGP %:&rfuwﬂiu&@ T REFLH
¢ 2 e A Y (med type) (£ 3-4) &2 % Zp m & 3R] 3 (drug amt) 2o F
frgzn > CE A B NS L0 46 A BT P B msiE 2t E 0N A

AR LA COD R A RS S S FARFQERRIE Y EP

i
i
7'—'51
B \v

LR s N A RAE B R o s Bn A 2 BRI foﬁﬁ;a.
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PR RPN ERFP S $20 B Gk fE ¥V - %9 (d key) TR P
BEOQBERRLIETARR A 2 Ry RIS L oFETY L RF Y
e EPE EF N85 2 % & (id birthday+id+func datet+prsn id)» #c#é-2 & A - 422 F %
Bk d key 35 4182 F’“;’)Tﬁ%dﬁ-ﬁﬁ’ Ak d key S B-FF BB F TR 2 4
H8mih- A o b HAF 330

2034 2B WG R A B Ao ®

N P

0 BT A

1 ERG T

4 3 ARER B

6 REFRMIEE pRPOTLEEG L L F A AR A
A BERAEAH o ISR TR

B A (T F’%é"ﬂll riﬂiﬁ'/p%& r}ﬁ =

C :eérmum;}’# e W

D %&iﬁgi = Bk xﬁﬁﬁ
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™ B el P gk BB R RS FDEP o

(CD) (GD)
1. fee ym 2. appl_type 1. fee ym 2. appl_type
3. hosp_id 4. appl date 3. hosp_id 4. appl_date
5. case_type 6. seq no 5. case_type 6. seq_no
o™ F 4P mfh FOE LA ARF L4
(00)

qpﬂ»f‘m_f

'l:"f _g'

#-2004 £ % 2007 &
T E 2% ﬁgﬁip

#-2004 £ 3 2007 &
T E 2 RETE B

New CD 0O DRUG # || All. GD_GO_DRUG #,

lB’»ﬂz.&i’ MZ ik d key 2. ™

|‘ New GD GO _DRUG #

B BAERREE R B

P A E R
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fd nypfif'a 5 AR ho i L # —f.ﬁﬂ/{k%@%BZRAS(ELZ\?)S)
Pladrdle; 28" BZRAs'PliE > R B2 L WA B BZRAs 2 R {7X
Rl A FRFRT BZRAsT 2 28 X T LAz &gy (AW 34)e

# 3-5 2% 37 3 » ~ 15 2. Benzodiazepine Receptor Agonists

Non-BZDs BZDs
NBBRAs SABZDs TABZDs LABZDs
zolpidem brotizolam alprazolam chlordiazepoxide
zopiclone midazolam bromazepam clonazepam
triazolam estazolam diazepam
fludiazepam flunitrazepam
lorazepam nitrazepam
lormetazepam nordazepam
il I dxazgpam
. .* oxazolam,
BZDs: benzodiazepines; NBBRAS e henzodlazeplne receptor

agonists; SABZDs: short- actlngb‘enzo _ZDS intermediate-acting
benzodiazepines; LABZDs: long-'ctm %}ﬂ epmes =

0 f 1 /
i ”'.-*'.f;'-"’l
L ) *ﬁ
2003.7 2004.;7 —— 2007.6  2007.12
R Sk S~ \\iE&pr%,!P ~~~~~~~~~
/ LI \\‘{("J“"“C) ~‘~-_~~->
2003.7.1 & 2004.6.30 #p @& f* Nfets > BAF L LSRR £2 % F
F RN Y | Y X EN KR F BZRAs: 4k
P A IRE B eI R % BZRAs A2 28 % : ke
EZH AR BZRAs % BZRAs: 28 2t I kB 22

VBB H 200470 1P 32007560 300 0 rE R F K LRER
e rmypgp 02004277 1p22007#12° 310 prHdhhmEs=Pses
BLEHF 12004 % 70 1 p 12007 &6 30P
FELBRF 12004 & 70 1 p 3 2007 & 120 31 p

B3SBEHQ AL IRFTLRE L&



326 T H e pHAPMA Y RAE 2

TE B IRt R 7 BZRAs SR B fE 5 I0E R e R iE S R SR

MHEv Fl R T A H )’]*f%y P I (underlying diseases ) £2 &5 * Z& B8 {7 45
# e

LR ERBBEEEENAREC L AR P AL F AL B 2

COPD 2 % 385 s 1L & § 51420t 30p 2 B % 2R d St alde i 30p g2 B 5

EL

A

At 2% ¥ i % X pulmonary bronchospasm 2. % 5 > %7 1 2 3.6 (2 #7458 299
%wﬁe>\37~$w7f»ﬁ%@%é?%£ﬁﬁ@ﬂ&ﬁ%~%ﬁﬁz%
CF A TR P R R P i R R A A RS T

TR A 0 T R A A RIR T B R 0 FIaE S AR R (E

F_

A\

?{r

%

=g

= »
oo

34

A2 FERIEY o AL 360

LG R (underlying diseases) . +% P ( insomnia) SRR MR T LR
(obstructive sleep apnea syndromé OSAS) Sz Jads (atrial fibrillation) ~ < %
#% (heart failure) % "+~ 55 e | “ [,

E * & 5.0 B-blockers asplrm an‘ﬁtensm convertmg enzyme inhibitors »

ah sz

non-steroid anti-inflammatory agents I(leyrldan;lole protamme » nitrofurantoin & % o

%36 RFTE G~ A 452 i AT ) 2 HUICD9ICM 45

ICD-9-CM codes Diagnosis

3074x, 7805x Sleep disturbances (include sleep apnea )
39891, 40201, 40211, 40291, 40411, Heart failure
40413, 40491, 40493, 40401, 40403,

428x
4273, 42731 Atrial fibrillation
070x, 155x, 570, Liver disease

571x, 572x, 573x

580x-591x, 5920, 5929, 5930, 5931, Renal disease
5932, 5939

460x-519x Lung disease
(exclude COPD ICD-9 codes)

COPD: chronic obstructive pulmonary disease.
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# 3-7 ¥ it ¥ 3k Pulmonary Bronchospasm 2. % %~

66, 67

B-blockers ACEIs Aspirin
Non-selective Cardio-selective benazepril aspirin
carteolol acebutolol captopril
carvedilol atenolol cilazapril
labetalol betaxolol enalapril
nadolol bisoprolol fosinopril
propranolol metoprolol imidapril
sotalol lisinopril

perindopril

quinapril

ramipril
NSAIDAs Others
aceclofenac flufenamate naproxen dipyridamole
acemetacin flurbiprofen nimesulide nitrofurantoin
benzydamine ibuprofen p}foxicam _ propafenone
celecoxib indomethacin rofecoxib propoxyphene
diclofenac ketoprofeﬁ "q:’__ _sj:il;indac protamine
dipyrone meclofeniamic | | -E’_E‘t:é‘nc{xicam vinblastine
ethenzamide mefenamic | | _'.fE_.'ftiapl':ofenic'-. interleukin-2
etodolac meloxicamy i , tial‘;imidé cocaine
fenbufen nabumetone. tolfenamic

ACEIs: angiotensin-converting enzyme inhibitors;
NSAIDs: non-steroid anti-inflammatory drugs.

3.2.7 it o

() st AT F R
1. 4+ non-BZRAs = - BZRAs<28 % %% BZRAs>28 % = & & |

B FIBRALIE G R o~ ez A A T

é’;}'é,:_‘)rﬁ&_,ﬁ%\:riijj\

A Pudp B2 %5}%)%@_%_ (Bl4e: 7% 5 5 4@ % i B (nebulizer) -

TR B FEFIEE 75T RBAREF W % A 15 arterial

bwﬂ@w‘ﬁ%ﬁ%i@%%@?iﬁﬁﬁ\ﬁm&ia%@m{?é

TS SRS B IVER NN S TR S
SABAFS 5% COPD 2 % 52 B % i¢ * BZRAs ff
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2. %~ 17 non-BZRAs 2 -BZRAs <28 % 232 BZRAs>28 % 2 =3 H R |
LR S R AR5 [ Bl4e @ BZRAs & * fn (fsg ~ T35
PRAER TEE S ) R R EEICA R F 2 T0E R
H#) ~ %3 A (underlying diseases/comorbidities ) 4 % %&%& w2z &
oL i o

G4t b akz v o 3 5 %78 2 ANOVA (the analysis of variance ) i {7 &

A E S AN IR E A vt & 1% Chi-Square test(y” test) & Fisher’s exact
test e €= B2 L B o

3. /A %7 non-BZRAs & ~ BZRAs<28 % %% BZRAs>28 % = & [ 3§ B
By A A2 4 ik [ Blde P BZRAs @ * Fn (fE%g ~ Tio o p A
u&lb‘ﬂ;} ﬂ)nzaggwﬁgbﬁgzﬁﬁﬁﬁﬁ/}‘A)m’g},i‘%ﬁgm
&w~§ﬁﬁw~ﬁﬁ%%w~%ﬁ@%iw%i%@~§ﬁﬁ%iw
LR R i

(2) F{ st AN
ﬁpifpiﬁﬂ&ﬁmﬁkﬁm¥ K&{ﬁﬁﬁwiiﬁ(ﬁﬁm

e ;?,—gggrﬁ;\gig»sc { .&ly} ,m }'}Bﬁ; PR E S s s MR

EAGEUPER Rt VR R ﬂ&ﬁ””%f’“ﬁ“ﬂﬁffi’?, EVEEZ FREIE

EUHENARE L OLIRE ) R GiEAHT o B - »FE Hav it pE

P Estr o od w2 E BT EYD TR R ) REBREEERR

TRt dpth Flt o BB P 2 B RS - AT T AR T AT

—r!\q.

LEHB-TERI Y-tk &ALz - BT HE
AR R TR AR B E AL R o 2

HEARE )N B B e o i 2 R Ao T

1. #-non-BZRAs 2 -BZRAs<28 % %2 BZRAs>28 % ‘et = wih k{7 ¢
o2 h TRBERI ) ML R FH L AN 2T (4
HE- B hEsT) o Tk iFd PER .

2. {1* time-dependent Cox’s proportional hazards model i& {7 3% i 4" 7 2 ® j
#7027 BZRAs>28 % & 'ﬁ BZRAs <28 % ¥ % non-BZRAs E'_L}}%

St B W op %38 149718 2. hazard ratio (HR » | *& 'Y )
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3.

B %18 A L E % IE (fixed covariate) & F ¥ pF R AR B R R
(time-dependent covariate ) & #g » 4] * time-dependent Cox’s proportional
hazards model & (7447 » £ 7 #7182 HR . 43 P PEFRFERT » ¥ g
RLLCHERTE 28 - RITE TG EAFHS -

(D@%ﬁéipi%%?ﬁ%i’ﬁ%ﬁﬂéﬁ‘%ﬁ?ﬁ‘g%ﬂi
FEBHEIe Ba »&FA17 0 p RIWINA > 4o b 91T 5 H LN
7% (fixed covariate ) 2 '*Z H NP 8§ % 38 (time-dependent covariate )
B AT > dod 3-8 i o

(2) 7177 5 Mg o A A R R (BRI R 5 IR s F A
WA Z b)) a7 PRRFEE () 5000 2 B - BREERFFR (4) A
B0 (Ki=4-90) » &K I 48 BIATF 4G &R

BFRA - R LA PHRS o FF RN REELT R
ESNVRIINE 307 B Y —)I&Fﬁvfiwli? R RFFEFFRITAT
F o2 104 7 S4H 3, 54 PR 505 g 42 R ¢
oA L gﬂﬁ;i@f#— \(dropped out) ° B fsd #75 F i+ pF

B RN Fs;?“»wi%‘r 2 p %Iﬁfr*‘ %442 HR-

3) ;ﬁ d w ﬁﬁ: A (regresslon ana1y51s) HAEFFR\FT T B B2 ﬁﬁ’?ﬁfi
5% (regression model )+ % ip 147 = 48 model-fitting techniques £z - 4
7% % 20 & L % 98 & iE (variable selection )» GOF 31z ( goodness-of-fit
GOF ) assessment 11 3 w ETF Z %7 (regression diagnosis )

AP 2 R EE D AT AL 3-8 2 p g
¥ ;% (model) ® » 3k T &% 15 2 5 SLE (significance levels for entry =
0.15) % SLS (significance levels for stay > 0.15)

P AT ol
ENE L A

{7 %38 & :1E (variable selection) » — =X » — BEif § ehp &
o R FEPIAHS N B R ERE AT 015K 0 AT AR
BRI T ARG p 838 H p-value JF’E/J‘ 3 0.15 5k o
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[

g7

A
BABEF -2 TR £ R AR~ BRI M L5
PET AR e MW - R 2 T E AT - MRS 0 @ AT

p-value » £ d 3% T’F‘ﬁ (7 e iRl < LﬁJ% T TR 2 DT FIgs

+
F -

%38 (p-value>0.05) & » $;% (model) Z £ & #785— = » £ &

Frefip-value o 4ot & B4R D NP 475 p %I 2 p-value W AT E

*+0.05.

A 42 90 %

A

Studied drug duration .

%

5, x - T, T, T3 Time
End of the studied drug duration Patient T, T, T;
* Event of interest
A 1 - -
. . B 1 1 1
Wl 3-6 # 1 dp Rz & 17 H05
C 1 0 -
% 3-8 AT R T2 p R FR
L% 6o
A FIE P 37 4] i I fE %
age 85 T b EE 285 & B A7 w|
pt_sex VA LA !

(1=9 1~ 0= )
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d_sleep L PRR TR CESIE S 3w
d af hf s AR E O R B R 57 v
d liver dys R 7% w5
d renal dys T R 5 &)
d lung_dys #3055 (COPD #f #F) % & 57 v
age b R L% eI 3
inday ERERS 3 € _H i 1
func_type m )T*b% Fal-p NP g =
(53 2 ﬁi“/‘ 7h)
func_type fm )T*u% o -7 F A KEPER gD |
func_type s )T*u% Fhu]-oh g gl o 5 &)
func_type psy )T*b% Fwl-H A g 5 &)
func_type neu )T*b% w4 gt KRR gD |
func_type er )T*u% Pu-ELFEF gl 5 &)
func_type no )T*u% Fu-7 &t BE PR g 55
func_type other )T*u% Frul-d e KPR % |
func type pul #»%5 FLw)-ag e p B P Y S 5 &)
FEFo e 1| A
£ 04 waEar L o]l RAAL R
linc_year_all ~FFHFET _ R SR @ g
(FAEP~F £ p 3 W Sepghd
init_year all ~ BfFBEF EEFRR a2y
(AL PRER DB P E)
prsn age all ¥ EF# & R RR By
#55
IR AP %78 3 i %I AN
a_d item 2 H %™ 2 538 3K F T @
a d item 3 1 <SP H 5k e % 570 <4 SRS
a d item 6 4<sPLH R R SRS
a_d_item 20 TSPYE RS FRT G S A
HOo B
bb #2314 B-blockers R i
cardio bb i 4% 12 B-blockers R e A
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nsaid non-steroid anti-inflammatory CALREE S S
drugs

acei angiotensin-converting enzyme g S
inhibitors

aspirin aspirin TS ]

others dipyridamole/nitrofurantoin/ CALREE S S
propafenone/propoxyphene

n dr nbbras #f % 5. p #| & ETRE Gy

s dr sabzds #g % 5-p #| & ETRE Gy

i dr iabzds #f % % p £ NPT RS

1 dr labzds #f % & p £ Ediag - S E

nbbra_accumudose nbbras #f % 5. % f# A £ R R @y

sabzd accumudose sabzds #f % & % 4 # & R R @y

iabzd accumudose iabzds &7 % &} ff # £ R R @y

labzd accumudose labzds #f % & 7 f A& SRR S

FIPHo » ~ Y7

257 A 27 SRl i 297 447

med_hos FEI 1 ﬁffﬁﬂ& % B !

reg_hos B PRGN R PR ]

dis_hos ¥R F I N R 4 v

clinic ARk AT L PR S 5w

phar 25 i 5% )

code a R R i |

code b A Ry B R i |

code ¢ Ak E]-P i |

code d Lk B-m R i |

code e Ak )-8 B i |

code f b h E]- KT LEPE R S |

nbbra: non-benzodiazepine benzodiazepine receptor agonists; sabzd: short-acting

benzodiazepine; iabzd: intermediate-acting benzodiazepine; labzd: long-acting

benzodiazepine.

(2) S on

f1* SAS (SAS Institute, Inc., version 9.1, Copyright 2003, Cary, NC, USA %
Microsoft Office Excel 2007 & {7 kL Fram g2 53t & 45 o
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¥ 2

el
Bt
o
i
*n

F1E FAIHEHEALITH
4117 L ¥ % & 253

National Health Insurance Research Database
N=115,252 (2005 &, 65 gk 12+ )

65 f 1yt & A —;ﬂ'&'b‘_l‘ﬂﬁlb‘_”?’;i‘ﬂﬁfﬁiﬁ N=18,378 (2005 & ) |

F K Al ¥t i COPD 2 5 4,

N=5.992 ICD (9" Edition) CM: COPD
l (490, 491x, 492x, 4932x, 496)
NLE B % A N=5.529 i , l
P VA AR, el ,
: HH S st ;
Mt 17T (eIl 1
i
Non-BZRAs | BZRAs user
N:.2,990 l | N=2,539 1
#\ 4??:4-&:-_% ............................. l .‘:.. | .]L‘_‘-.;: ............................... ;\ :»F‘T z/g%—-'_;ﬂz
N=22 = N=6
Non-BZRAs BZRAs user
N=2.968 N=2,533

' @:ﬁj\‘ .................... l\
\ 4

TR Xt

N=277 Non-]23§19{1As I BZRAs < 28 = | BZRAs 228 =
N= ) = -
e N=877 | N=1.656
l ﬁ PEE
BZRAs 2 28 N=1,575 | | ' 4% N=
|_ -T T === 1|
: Prdh- EFAESE Ak &R & COPD 2 %1 :
: B - EM LB a " BZRAs .
Non-BZRAs N=902 } BZRAs<28 = N=215 = BZRAs228 % N=239

B 4177 H %A~ eindt

49



ARTE AU 2N GER RGAT T TRE 2003 £ 3 2007 # 2 3 B EF M
¥ 937,760 - (12 2005 &%) ¥ ;I%Tf T4k B P s 2 115,252 = (14 2005 £ %)
65 i b EA S 9 123% ;@ COPD:])% A5 18,378 i (112005 £3%) 0 Hik
EE AT 2 159% ¢ AATE G~ 5992 232004 #F 7% 1 p 3 2007 & 67 30 P
B> p = ires 81 s COPD 2 65 kit b 4 » & 5,529 fps 4 30 dy et 1o 45 450
M3 ok o &8 5529 o A i BEE & F’“;’;Li&u%d%— o H ¢ 2990 om A
WP LRI B AR Y BZRAs BB H A Al (B o P ) 3 4
QB R R 2 BRP w2 ) %fr’ﬁtri,'—ﬁ’ﬁ 299 s A LRI B AL B
S (Y EP ARl (drugamt) 5 0) RFARP-R2 ATy AT B R (L
%324 3-7) k&g Wf 1,789 3 » - # AP S P & iz K408 L Eh
PR g A 3R s 8 0~ - E % i BZRAs F 0 BB AR 902 i 4 0 AfRI A
i#* BZRAs s (11T 2 nonBZRAs%Z-r) ¥,2539 tp A R L EHIF Y &
% BZRAs 0 a2 d B H R ALRE (F"’;z B e R B Ak R B E R A
=AM o2 e ) e Gl A e BRI A AT R 2 18 2,533
o A d i BZRAs 2 R A ﬁags-_-— ,are“*%j F28 %0 % 877 i 4 o
ﬁﬁ%%2£@%w—'_WMVThh\mﬁgﬁﬁﬁﬂW%ﬁ“%ﬁ%é@
—- E ¥ ¢ % iF BZRAs £ 28 5% Sl e 215 Bop 4 A e i BZRAs i * Aid
28 % & (11T BZRAs<28 %‘\»T'F) & F.— iR 1t 28% 5 X 1,65
Lo APIE 8L P ARG ET ARFREF 0 LG 1336 i H - E b
PELS Az e 88 LETRILILE R INA BS P~ % - £ @ * 6 BZRA %
‘F‘f B M AR 239 w/}% A el BZRAs @ % 3 0 28 % (2T 12 BZRAs >

“rﬁ

[\

8 %7 ) o

D

412 P LA ENEREP 2L AR TH

Rypet = et TRREY ) 2 > T afeh ¥ i COPD 2 5 4 2 A4 F
Aot B4 41> 2 e ToE& kA 5 787781 %2 78.9 & (non-BZRAs i -
BZRAs <28 % %% BZRAs>28 % %) »P &5 0.1840; & ®maltw (F/%) 4
* kB 5 73.6/26.4572.6/27.4 % 68.6/31.4% (non-BZRAs ‘= - BZRAs <28 % &
2 BZRAs>28 % ) » P & 5 03061 ; = fe v p = Gfuprd 72 il » 2T F]dKk
BiEE (L3 B -8 S REA L R ER LR P A II%J ~Twea g FIEEE M¥&
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GRS i e R A s NP
BER2ZAE  FREPEEI-FERRIPELZALE 0 2 BRFPLITLIR
RS Y ER I RN REY

et

iR FRT o WP EL 010255 4 FiEE A

-——\

Rt

%...L PiE Lgb‘"”‘;':‘().()s’l T\E.Eiﬁﬂ..?fu)ig_ﬁ"l‘? ,¢+ f_gl_lz;}b%ﬁi:( :’:P;DB—)‘F)%B)
b Rg P LB (P E S 0.0001) of%ﬁﬁ?#iwﬁ'g’$i$“d“1%‘”“w
ParRLRFRN A R YRz IR 42 R R

60 -
5146 50.78 ® BZRAs i it * >28 %
50 - [@6.51
" BZRAs i * &b 28 %
_ 401 41 % BZRAs 31.16
i 3096 30.71
A 30 -
L
20 -
10 - 2.77 6.51 0.00 366 70
. 4.32 : 5.44 544
1671.86  3-77 126 0.11 3-26
o —— i _E IS
% R R R R W R
5 D S il % &
ngy i S R \i4
& @
»

Bl 423 F w4 = f;‘u_}‘ié; —;aﬁwrvﬁwﬁ;*m;‘
P P

dOFRAER SR FFRES Frop A Flddp > 7 Bk

PR R iE B E A WS BN R R Y L B RN 0
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7\417]\;; ]}%/\gé fg,«n]‘ % }'}FB%.&BT’:%K:)&‘:.‘]};‘;
Total BZRAs P
ota T ©r 2@ F28%  dfrr>28= =
Ew kg (%) 1356 (100.00) 902 (66.52) 215 (15.85) 239 (17.63) -
£ ¥ (year)
mean (SD) 78.61 (6.59) 78.67 (6.38) 78.06 (7.42) 78.88 (6.60) 0.1840"
E# 4 K no. (%)
65< ## <75 428 (31.56) 270 (29.93) 86 (40.00) 72 (30.13) -
75< #d# <85 675 (49.78) ox 467 (5177 85 (39.53) 123 (51.46) -
85< & 253 (18.66) 165x(18:29) 44 (20.47) 44 (18.41) -
el & T — o~ T
714 (%) 984 (72.57) .ﬁ_leé’gzn §73.61) 156 (72.56) 164 (68.62) 0.3061
ERRE | "T |
’ \ 1§ =
Mean (SD) 10.53 (10.36) _ l _| 10.78] (‘10 68)" 8.84 (8.60) 11.12 (10.47) 0.0412
Median (Range) 7.00 (5-13) +" ' £~ (5 -13) 6.00 (4-11) 8.00 (5-13) 0.0011"
APk no. (%) 3, % 0.1025
N Z ¥ s COPD 428 (31.56) 293 (32.48) 58 (26.98) 77 (32.22) -
B F F /e B 214 (15.78) 139 (15.41) 31 (14.42) 44 (18.41) =
ﬁ:g/#ﬁ Bt % RS R A AT 2(0.14) 2(0.22) - - - — -~
I IE T E R 4 Ff% 6 (0.44) 3(0.33) 1 (0.47) 2 (0.84) -
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BZRAs

Total g Y TR Y L
FF #4 no. (%)

oA 1099 (81.05) 735 (81.49) 167 (77.67) 197 (82.42) ;
g g 681 (50.22) 458 (50.78) 100 (46.51) 123 (51.46) 0.5596
WuEp A 418 (30.83) 277 (30.71) 67 (31.16) 74 (30.96) 0.9895
FF 33 (2.43) 25(2.77) 4 (1.86) 4(1.67) 0.4568
A AL 4(0.30) 1.(0:11) 0 (0.00) 3(1.26) 0.0374
g 53 (3.91) 33,(3.66) 7 (3.26) 13 (5.44) 0.3896
o 62 (457 sy A . 39.(32) 14 (6.51) 9(3.77) 0.3108
H 105 (7.74) | ?,9'.(7 65) 23 (10.70) 13 (5.44) 0.1133

41 * Wilcoxon test t# %_;
i

@z § 591 1

%] 5% 38 4] * Chi-square test &

Ll 4k F A E- 52 PR
ANOVA # =_ (& # - il ). /
Flshersexacttesticéi (l“ 1IN uf%)f@_%i $ iﬁ%&iﬂg])

.|| ;’i |:
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RSN ES
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W 4-3 % Zeage) o
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©
H

7.9%

Pl o
9.6%

3 A
4.6%

2 zd ta Xw B
R LR

10.1%

: [ﬂ = A I‘mp}t‘ﬁf‘n [ﬁf'*f"%ﬂl“} A [1;5

AT I

B ;’{.- l,Q
& S "
[l | P 0 hlch
& et T
S 7 v X '

F 42 % B2 g—’? l“i_l‘% 5% IR

# 5] = + Y |

TRET A ium, TL& )~ i tr evg'l'?'4) » furosemide (14.7) -~
potassmm saf,};‘e 44‘/ & 4

F %R magnesium’ mepoundé“?( 12 3) ~ sennoside (15.4) ~
bisacodyl ( 11‘65 o~ fhéfoclopramlde (10.9) -~
dimethicone (5.2)

Ee 21 amoxicillin (11.4) ~ cefazolin (11.3) ~ gentamicin (10.9) -~
sulbactam (5.7) ~ cephalexin (5.2)

poaAgsE ipratropium (31.6 ) ~ terbutaline (20.8 ) -~ salbutamol (9.3) -~
procaterol (8.9) -~ fenoterol (7.0)

PoRA SR acetaminophen (24.2 ~ aspirin (17.9 ~ lorazepam (6.2)

R amlodipine (12.3) ~isosorbide (11.6) ~ nifedipine (7.9) -

TR

-F'/l

- |

T g s A4
g

diltiazem (7.0) -~ digoxin (6.1)

ambroxol (20.2) -~ acetylcysteine (16.2)
dextromethorphan (11.9) ~ glycyrrhiza (10.6)
bromhexine (9.3) - potassium compounds (7.7 )
hydrocortisone ( 22.5) ~ prednisolone (21.8 ) ~insulin( 16.3)
methylprednisolone (13.3) ~ metformin (6.8)
theophylline (48.9) -~ aminophylline (40.7)

thiamine (6.0) -~ tranexamic (5.5)

’
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VLA g 4 @ 7 COPD I # %2 BZRASs ta— i Ll 4-4 & Bl 4-5
COPD * % Zagsad| 4§ ¢ #RA (£ 0 P2 Roaad| ~ fne fplhigapss & & @t
3] B2 FRoe A E Er AL FRIER AT AT S F AR A )RR AI X § F RA(1
1P2 RpTA AL FRFERR M AT A )T AR E S FARGEL(E LRI
PEPB TR & E R P2 RCH B N PERBI LA ERREAS) £4 4
0 Bl 4-4 84 COPD * #1ii@rcd § 8 H%EA (38%) ~ 2 L W AR (25%) &
AR (24%) 540 ¥ Z echCOPD * B8% R - &% (PE5 0.14) o
#8 COPD * ¥z # %.'w3f A % 4-3 - BZRAs #f % F-4@»c] ~ ¥ »c3) 22 £ 27| BZDs
4% % NBBRASs 87 % 517 5 2 4f > 4ol COPD * 45 it 7~ 44 = 2 & % fi-
W o Z ey P 523 BZDs 0 * B L H i o @ 510 BZRAS i E 52 T

w

* o A FE MG K] BZDs 8§ # &0 2= @ * BZRAs #F & Senfd ¢ 5
SPREE o L p s m vy £ 3 AP T_Ei< 0.0001 » # 4-4 5} BZRAs 2. % &'

oo ki€ * BZRAs &3 4, P Sal ik BT L M@ » BZRAs ¥ 52 0w
¢

m A e 7Rk ARy ¥ s COPD/Z },‘a‘? A R4S R TR 2 * BZRAs
7% % > BZRAs 48 5o =
] 'E

a43&@m§@w%ﬁ@%&-ginh w;&ww%wwWﬁ@
COPD o % 547 5 e :
AR F OB PR R A

By Ik p | terbutaline, salbutamol, fenoterol, metaproterenol

Lt fil L gk 5 ipratropium

gt A ipratropium-+salbutamol/fenoterol
£ F E PR

By Ik p | procaterol, bambuterol, trimetoquinol, formoterol,

clenbuterol

FLL fil bk 5 tiotropium
3 2

Iy 3] theophylline, aminophylline, dyphylline,

diprophylline, proxyphylline

A

By SRR T budesonide, fluticasone

L E budesonide+formoterol, fluticasone+salmeterol

E R ks hydrocortisone, prednisolone, methylprednisolone,

dexamethasone, cortisone, betamethasone,
triamcinolone, beclomethasone
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® BZRAs 3@ fﬁ‘ fﬁ * > 28 X - 6026 .25 25.30
25 - )18 = BZRAs f# * 4 i 4 28 = 24172416 2434
20.29 :
20.50 % ¢ * BZRAs

20 15.49
B 15.35 15.12
A 15 A
g 10 - 9.26 8.50 8.15

5 - 3.54 1.24 .
2 48 2 -3 I °0.39 0.500-59 ' 003118
0 _ﬁh_
N X4 ’i‘é’\ &\l’\ '.l%‘ -.‘Q‘ > \{3’ ’é?\
w & ¥ ¥ & Yy r ) I
& N Ll Ll K 03 &- % 5
& 0@ Q& ¢ R P S
% 7 w o
& 3
& T
kS ”
| I o
B £ 22 Kl 5 ) % 4
723

] 4-4 BRI B B0 RA Y FA G

TS EALE TP
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70 ~

64.34

m BZRAs:ig i *>28 %

60 - = BZRAs i¢ * i 5 28 %
50 * @ * BZRAs
'p* 40 A
/17\
w301 aeg 26.17
19.38
20 - ” 13.35
: 11.63 o 10.10
N IIII B
o B

NBBRAs SABZDs IABZDs LABZDs

[ 4-5 Benzodiazepine Receptor Ag?;;ni_sts'ff!é‘?ﬁ’ﬁ&_:ﬁ_—iﬂj PR IR T
:1'::_ = -1}__.5[ -:::i_' -._.;_.?-

F & VA
. . & oy, o) B
# 4-4 Benzodiazepine Recqs_):tohf"'J gornfs;%’ NEERE L?j%“ (RIS YR AP
o = - & |5
BZRAs # 557 4| ) - =
72227 benzodiazepines ':__ I, fr ;f"
SABZDs midazolaff trigzolam
e, = s TF g
® 227 benzodiazepines oy e o il .
IABZDs lorazepam, alprazolam, fludiazepam, estazolam,

oxazolam, bromazepam, lormetazepam, oxazepam
£ 27| benzodiazepines
LABZDs diazepam, clonazepam, clobazam, flurazepam,

flunitrazepam
#£1% %7 benzodiazepines

NBBRAs zolpidem, zopiclone

413 ¢ Pz r ENFE LA FTH

LEm g et TR g | 5 T2004& = 0 32007# = P B ¥ > FICOPD i Fe 4
R R N R R L

TPL R > AT Tt NP L E R F AR BN LR ) 2
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**non-BZRAs 2 §_j 48 BBZRAsz ‘24| » &4 ’T‘ ¥ ¢hd e AP P-BZRAsZ E 5 &
BT FRPLZEEHERS FL s FRFE Rk ERFLAPELZ0.0015-
AT (F4-6) Wars 505 AR 4 BT TR f BB /e &
Aot X EALR (PEF*3005) - fe W30 5 (a‘r'*,értCOPD) % pEF B 5 b
E%%&%’%@*MRM%&M’3%%ﬁﬁ@iwwﬁ$%mMMK%£°

’iﬁ?“fiﬁ}?a (a‘r”fCOPD) » Pl rinon-BZRAs e % @ % K 28X w2 A F fin
%°”ﬁfﬁgm?’*Fzﬁwfﬁ?ﬁwgﬁiﬁﬁw’@ﬁ%:PF<W
e I\ %M'ITT <4> N H;j@ip\ 7}; N —5",\%57}; N ﬁjé 7}; ~ A Z,ﬁi N <47fi N %;C%ﬁﬁi Ny SN
FEH B (45 AP B A G P S G B Feafl s s LR
PR AR BRI AT HA S LB AT AP B P RF
FLul o B¢ aguEp ik A A 2L U RATR R

Fde it =l 4 i R I R R % 2 BZRAs #1 % 5 v g
51 4-8 21 4-9 » COPD * B eyl A G © ‘22%d 2 § 8 H%EA (4

1B R A~ Pl fipr kA & péﬁﬁymﬁﬁmﬁﬁﬁyﬁamﬁﬁﬁiﬁ

\ . L
,-n-

G ERRFRAS) R A F *s%f%mwuﬁzwﬁ fLt FRPEREAE) T A
Kk 5 5 iﬂﬁ%ﬁ%ﬁ?w(ﬁu

|
M ERRRE 24 > F AR A ) e d@ms& 3ﬁawD%f*z“£»%ﬁ

}_» _E/ :r}-\:,\ vl;(_E £ 3 £ EEaul) Bz FRATB| B3~

(35-40%) % 3 » 4 46 COPD * %2 =imm L 4 4-6 - BZRAs ‘25c3] » ¢ 5c4]
¥1 £ »2%| BZDs 2 NBBRAs i A #f » 14 ¢ 523 BZDs thi# * & 5 3 > & * 5
AZ#E*7H BZRAs th7 & it BZRAs>28 ‘e 3¢ * NBRAs P! & % > BZRAs <28
w (33%vs. 13%) > % 4-7 7|41 BZRAs 2. % 5. ‘w38 o

J & BZRAs thd 2 > ¥ A 478 F§ B = BZRAs 2 T3op # R & T 1o = <
#ico L4 45 % BZRAs £ = A L v 6% %4 0 & & BZRAs ¢hs 23t NBBRAs
SABZDs z. T ¥ap ¥ # E ¥ R & » 44 IABZDs & LABZDs ™ BZRAs <28
E%iﬁﬂmiﬁ$’Eé%¥£%,ﬁU%%%&ﬁ€’Zmﬁﬁ«9w7%

¥ 11 BZRAsS>28 25 % » bR ERF R & o
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3045 AR Lo A A BT A A

R EN LN

Total BZRAs P i
A @ % R 28 % @R r>28= -
Jau™ % 570 i
Mean (SD) 5.40 (2.52) 5.33 (2.46) 538 (2.57) 5.67 (2.72) 0.1785
a‘r“frf BZRAs 2 f™ % 5 &35 i
Mean (SD) 5.17 (2.52) 5.33 (2.46) 470 (2.66) 5.00 (2.55) 0.0015
% 248 no. (%)

&R }’%/@ e 6266 (60:18).»  =3797.(60.71) 907 (47.34) 1562 (69.67) -
HrER” 426 4(4.09) 221 (3:53) 143 (7.46) 62 (2.77) -
£ A 967 £9.29) . 514, (8.22) 283 (14.77) 170 (7.58) -
A g i 2753 (26. 44) : [1722 (27.54) 583 (30.43) 448 (19.98) -

BZRAs < #58 * p 4| £ ! Mean (SD) | f: | .
NBBRAs || ilf. g 0.94 (0.20) 0.98 (0.26) 0.5838
SABZDs N & 0.47 (0.55) 0.88 (0.63) 0.2441
IABZDs ' > . 0.59 (0.54) 0.46 (0.31) 0.0413
LABZDs - 0.49 (0.29) 0.21 (0.21) 0.0024
BZRAs T 35 * % $it Mean (SD)
NBBRAsS - 9.60 (4.93) 20.70 (9.05) 0.0003
SABZDs - 3.43 (3.21) 17.83 (10.11)  0.0043
IABZDs - 10.09 (6.04) 19.82 (8.73)  <0.0001
LABZDs - 6.33 (5.79) 21.74 (9.33)  <0.0001
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BZRAs

Total Y @7 rd428% a@gerswm=z L
x JifE no. (%)

ECE 22 (1.62) 10 (1.11) 7 (3.26) 5 (2.09) 0.0681

T 5 37 (2.73) 29 (3.22) 4 (1.86) 4 (1.67) 0.2987

#30E i (COPD “,% h) 346 (25.52) 243 (26.94) 62 (28.84) 41 (17.15) 0.0041

PEFR B s 40 (2.95) 1 (0.11) 9 (4.19) 30 (12.55)  <0.0001

S A L I P 119 (8.78) 77 (8.54) 21 (9.77) 21 (8.79) 0.8485

ﬁkﬁﬁ # %] no. (%)

[ 846 (62.39) 583-(64.63) 127 (59.07) 136 (56.90) -
e ",f ot 562 (4145). “'. 381 (42:24) 82 (38.14) 99 (41.42) 0.5481
AN 284 (20.94) (1= 21Q2 (22.39) 45 (20.93) 37 (15.48) 0.0654

ﬁ%ﬂ 94 (6 93) | ] | #: 61 (6. 76) 20 (9.30) 13 (5.44) 0.2544

A4 32 (2 36) 2 0.22) 3 (1.40) 27 (11.30)  <0.0001

A 81 (5 97) 2}6 (5.11) 10 (4.65) 25 (10.46) 0.0053

b 58 (4.28) 40(4.43) 11 (5.12) 7 (2.93) 0.4758

£ ?5 g 35 (2.58) 25 (2.77) 10 (4.65) —— 0.0063

LA 58 (4.28) 37 (4.11) 14 (6.51) 7 (2.93) 0.1533

H 152 (11.21) 108 (11.97) 20 (9.30) 24 (10.04) 0.4400

#p % %38 1 * Chi-square test 2 Fisher’s exact test #& Z_ (& FE ,T% Fﬁ #Lul)
‘é"?"%ﬁﬂ” ANOVA%L(/*‘%“ SR s THE S p AR S TEF S )

N AR LR AR R ALEE RS SRR UL S LD
FEY 907 Mt R 2 F ,);5’—:&,4 R RS A FIRZBIR S

taymm = p % £ (PDD/ DDD= prescribed daily dose/defined daily daose) °

60



30 28.84
26.94
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@ >028 % 37.82
10 - m BZRAs i 4 & * >28 40.00 ..
;s | ™ BZRAs® % Ai 428 =
30 - 7‘}\ I’é # BZRAS
5 23.56
E 25 - 21.33 2067
~ 20 - 18.27 : 18.71
n 1202 1, .. 18.81
15 - 12.67 :
10 - 7.21
4.95 0.79
> 057. 0.00 " 149 1330 ,090-99 2.00 (48
0 . __J i
D # 2 R C » i ¥
o~ o o y F W & A
& @ & & 5 oY &
7 i K '
& S
2 £y
& T
»:svv &
e d| £ »e | r3x3 it~

&l 4-8 ‘&'ﬁfi%‘fﬁia‘r&%":ﬁ:}]’% # ‘/‘4%.‘/”\ %

VR RS AR E - o
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FA46MPPIEEEINAEBES N ETH L B
COPD o f # 547 4| BEL
AT FE PR A
By 3 »A| terbutaline, salbutamol, fenoterol, metaproterenol
Lt [ L4k 5 ipratropium
L=y ipratropium-+salbutamol/fenoterol
By 3 »A| procaterol, bambuterol, trimetoquinol, formoterol,
clenbuterol, salmeterol
Lo fpttagag tiotropium
Py T3 theophylline, aminophylline, dyphylline, diprophylline
FFE AR
By ER T budesonide, fluticasone
L= budesqn1dé+forrrf’0tcrpl fluticasone+salmeterol
EE e W Ed ! Of 'edmsofone methylprednisolone,
X sone, ¢ ne, betamethasone,
frian 1nqlm@, bpclpm ﬁg:s()ne
70 -

B BZRAs i fig * >28 % 63.10

60 1w BZRAs & * %4 28 =
% * BZRAs

51.37
50 -

40 -

32.94

|

AN 30 -

20 - 15.48
. 13.33
10 - 8.33
2.35 .
0 . -
NBBRAs SABZDs IABZDs LABZDs

8] 4-9 Benzodiazepine receptor agonists 4 i# : > 7 H 2 P k&
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# 4-7 Benzodiazepine Receptor Agonists : **# 7 #) 2. F* & & &+

BZRAs % 537 % L
& »2 3| benzodiazepines
SABZDs midazolam, triazolam

® 227 benzodiazepines
IABZDs alprazolam, bromazepam, estazolam, fludiazepam,
lorazepam, oxazolam, oxazepam

+ 24| benzodiazepines

LABZDs clonazepam, diazepam, nitrazepam, nordazepam

#£1% %7 benzodiazepines
NBBRAs zolpidem, zopiclone

414 5 A BN P B EHD L ARTH

B AT EBG B e ﬁéﬂ'J,tr,«uz\ 458 7 4 it BZRAs 2. p # £ 2 1
AT > e i e anE R & (aa; EI B%SIJ;E_ ’deﬁneddallydose » DDD) #a
AR A EPpREL S = A3 .J ’?05DDD 05__!_ 1DDD ™ %2 1315 DDD

»

(*# 3 BZRA % % &5~ p &2 4.8 DDD )"» BZRAs <28 % ‘=¥ BZRAs> =
28 2t IABZDs L 35p H & 5 kg FL B T i:BZRAs< X 28 menp RERF

% NBBRAs ~ SABZDs ¥2 LABZDs L 3ap #E R EE A3 L & 23 FHE
384 BZRAs>28 = 22 BZRAs <28 % ei5if kg ¥ 2 %3t § &  BZRAs>28 = &
% NBBRAs ~ SABZDs ~ IABZDs # LABZDs 1L 35/ = % fic (TR A /T
op HE) BA 5 7449580 % 51 % > ¥ ML IABZDs B2 R dich £ 0 2=
% NBBRAs ~ LABZDs > ¥ SABZDs B * % #c i 3.7& ; ** BZRAs <28 % ‘e 7+ ¥ B
ZFR A ow 8 BZRAs B X iz A 5 12-2~11 2 7 = (NBBRAs~SABZDs »
IABZDs 2 LABZDs) > i712 NBBRAs & IABZDs 5 2 ; 12 % 4-9 % 77 >t 35 3¢ Bi_
#p BZRAs # 5-i¢ * 2 fFm ; B EFRdne D A H et &2 EH 2 B-blockers
NSAIDs ~ Aspirin ~ ACEIs 2 # is (dipyridamole ~ nitrofurantoin ~ propafenone -
propoxyphene ~ protamine) %= 2P & ¥ > 005 EEF LR o

FEAER *Pﬁiﬁﬁﬁ“w 2T M A 410~ % 411 %57 > 27 % :@gw%;}i
EYPARNE R UF R SN SI H,fi NECE ST F U SINE TGE SI w;/,;?ggf,fi .
64



ELPGZ2EE (B~ 2 F AR FAR R ES i AL
SHRE R P S RS S A ()~ BE R st (R) 2
VR G b)) > T3z del 44.749.6 (meantSD) & - PEEW]%L‘%' V‘Emfi‘%' E
P B 7f,l.rl~, ML Mt 1991 2 r,oyrt/}ﬁggmg{;‘%ﬁ F.\,l;i’%,fi,& il
REEFIRZUFAFPREPIFR S PP L P EFT LRI UFFFRE
FRFEPIRP3 ﬁ‘mofiﬁﬁﬁ“fia\’u SRR dcA s H g i = B af HE
2B F et s u] o FREATS S FE e FEFR S R F R
ARLTEFNERETIRAAL > BEEPEY 005 RV FRZ B F
ZFRBATR e 2 R E B FRL L OIS T 6 b o d FGE AP
> %5 Uit £ fnon-BZRAs 227 BZRAs 228 % e i ibérs B> 2 8% A &
AL BERERES AN AR NP R R B EE LR j\pwxfg\&
VoGP RE T L h > H AR R b /‘%A\?’Fi’al_s s e g st LB (PR
005) » 2 A FFA o g op o o o U] 4-10 < 411 % 412 47 -
REE ol LR ] LRI A ,j*w%é‘.\yfi%@f—?- Tt K-S A;TJ—;,%S,FL
WS AT - o .—‘?Kappalx “:;-0:31@7 # Kappa @ 4z #60.7pF » 4L H &
- R w Ay 2 Kappal # % }ﬁvl :]‘*‘%@giﬁ% l—k?ﬁg;ﬁ%,fﬂa |7 2 - Rfh s T 4
T*%?F"L«'J, pOpLEE 0 B %EWPF’ P\ﬁi%ﬁi L SR
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# 4-8 A7 o A Bt AR AT

DS E 2k

66

Mean (SD) Total BZRAs P&
PDD/DDD’ i ®F ki 28 % B >28 % -
BZRAs p #| &

NBBRAs Tiap HE A dikc Tiap &€ A dikc
0<DDD<0.5 0.50 (.) 1 0.54 (0.32) 12
0.5<DDD< 1 0.00 (0.00) 0 0.00 (0.00) 0 .
1 <DDD<5 1.13.(0.73) 48 1.16 (0.55) 94 0.7488
NBBRAs T 2 p & 1.12 (0:73) 48 1.11 (0.57) 103 0.9094

SABZDs =R A dikc Tiap & E A dikc
0<DDD<0.5 036 go 10) 19 0.49 (0.19) 13 0.0405
0.5<DDD< 1 0,90 (0;00) 0 0.00 (0.00) 0 .
1<DDD<5 ‘ﬁg(o 24) 1.17 (0.41) 6 0.6396
SABZDs L }ap & & |O63(042)_ ' 27 0.69 (0.43) 18 0.6326

IABZDs EFEE 5 Al Tip AR oS
0<DDD<0.5 0.33 (0:13) 77 0.33 (0.14) 125 0.9828
0.5<DDD< 1 0.72/(0.16) 36 0.75 (0.19) 57 0.5184
1<DDD<5 1.31 (0.61) 30 1.30 (0.56) 26 0.9431
IABZDs T 32p & § 0.63 (0.49) 128 0.53 (0.32) 166 0.0365

LABZDs Tiap HE A #ic Tiap & E A #ic
0<DDD<0.5 0.27 (0.16) 36 0.23 (0.16) 38 0.2819
0.5<DDD< 1 0.65 (0.08) 12 0.67 (0.08) 0.6050
1<DDD<5 1.12 (0.31) 21 1.31 (0.46) 0.2019
LABZDs X t2p # £ 0.59 (0.44) 62 0.43 (0.47) 48  0.0813



Mean (SD)

BZRAs

PDD*d/DDD* Total H® % A28 % @R >28 % e
BZRAs % # # £

NBBRAs T30 A A 2 Al TR AHE %
0<DDD<0.5 4(.) 1 35.61 (36.89) 12
0.5<DDD< 1 0.00 ( 0.00) 0 0.00 ( 0.00) 0 :
1<DDD<5 12.81 (11.85) 48 85.29 (62.86) 94  <0.0001
NBBRAs 32 % # #| £ 12.90 (11.82) 48 81.99 (61.86) 103 <0.0001

SABZDs T A fad E Al TEAFHAE oS
0<DDD<0.5 1.10(2.08) 19 14.79 (17.98) 13 0.0179
0.5<DDD< 1 0.00 (10:00) 0 0.00 ( 0.00) 0
1<DDD<5 _1.217(0.40) 8 68.50 (39.22) 6 0.0085
SABZDs * 32 7 # & £ | 7138:((2.00) 27 33.52 (41.03) 18 0.0040

IABZDs |—1_$:_7F%7}.§2¢ 5 A TR HHE A
0<DDD<0.5 | 4.70 (14.82). 77 22.14 (17.14) 125 <0.0001
0.5<DDD< 1 8249 46) 36 50.45 (42.53) 57 <0.0001
1<DDD<5 14.04 (11.75) 30 53.85 (52.08) 26 0.0007
IABZDs T 32 % # #| £ 6.96 (10.08) 128 42.43 (41.12) 166 <0.0001

LABZDs TR MAHE Al TEAHAE o 3
0<DDD<0.5 3.25(3.79) 36 16.62 (18.37) 38 <0.0001
0.5<DDD< 1 5.02 (4.11) 12 22.00 (14.62) 3 0.1797
1<DDD<5 3.83 (7.58) 21 44.44 (46.86) 8 0.0442
LABZDs T 35 7% # #| £ 4.16 (5.65) 62 21.94 (26.77) 48 <0.0001

X -3 f1* ANOVA & "PDD/ DDD: prescribed daily dose/defined daily dose;
'PDD*d/DDD: prescribed daily dose* # = = #/defined daily dose.
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%48 AR R A F A A A PR L E 2 ek ()

Total BZRAs P&
A B * A28 = @R >28 =%
LA N 1356 902 215 239
E F§ =X #& mean (SD) 14.29 (9.80) 12.70 (9.14) 15.52 (10.48) 19.20 (9.80) <0.0001
Hr & no.(%) 3 #ic
non-selective bbs 580 (42.77) 370 (41.02) 121 (56.28) 89 (37.24) 0.0380
cardio-selective bbs 427 (31.49) 299 (33.15) 52 (24.19) 76 (31.80) 0.0209
aspirin 1833 (135.18) 1256+(139:25) 245 (113.95) 332 (138.91) <0.0001
ACEIs 942 (69.47) 707-(78.38) 123 (57.21) 112 (46.86) <0.0001
NSAIDs 2421 (178.54) 14357(159.09), 548 (254.88) 438 (183.26) <0.0001
others 687 (50.66) 497 (55 101 88 (40.93) 102 (42.68) 0.0009
% 4-9 Benzodiazepine Receptor Agonists @ F* 2 1§ Bt & 2_ % ﬁa‘ w_,..
BZRAs # 52 %] gz A (%) _’E;_
“&»% 7| benzodiazepines >\ 1%
SABZDs midazolam (82.5) , triazolam ( 15.0)_ ,.brotizolam (2.5)
¥ »2 %] benzodiazepines
IABZDs lorazepam (49.8) , alprazolam (18.5) , estazolam (12.0) , fludiazepam (9.0)

oxazolam (4.9) , bromazepam (4.7) , oxazepam (0.9)

+ »% 7| benzodiazepines

LABZDs clonazepam (46.4) , diazepam (41.8) , nitrazepam (5.4) ,
flunitrazepam (3.5) , nordazepam (2.4) , chlordiazepoxide (0.5)

#£.1% %] benzodiazepines
NBBRAs zolpidem (82.6) , zopiclone (17.4)

, lormetazepam (0.2 )
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2 A0 FEAFTH PO R &2 kb
Ly total oL FF A oh b HA AL WA ALRES ALppe He?
4 N 8406 4084 1070 1175 157 434 76 616 794
## mean (SD)  45.17(9.49) 42.86(7.33) 48.71(9.76) 48.50(8.53) 41.63(6.14) 41.80(5.16) 35.62(4.52) 52.25(17.49) 45.36(7.97)
s %
g /& 93.41/6.59 93.68/6.32 94.39/5.61 98.13/1.87 79.62/20.38 84.56/15.44 97.37/2.63 89.45/10.55 93.95/6.05

FEREET
Pgm;an(SD)F 6.17(5.13)  5.66(4.75)  7.31(5.79) 7.11(5.1.5), 5.26(4.19) 6.67(4.59) 3.50(2.44)  6.26(6.39)  5.99(5.01)

i T b g ﬁt
jnefnﬁfs;) 7.06(5.37)  6.12(4.59)  6.80(5.28) ~11 42(4 67L 8 11(4 30)  9.92(4.76) 3.54(2.07)  0.00(0.00)  9.89(5.05)
*ﬂﬁg,@fi\ a0 k”;fi\%"fi\}ifbfi\ﬁwﬁfi\fﬂmyfi\pu sLA W‘g,ff Ej"\%i\[ﬂ»ﬁ_r%i\%;cﬁ,—]—ﬁ%i ( l,*fT) #}?ﬁi\

%;,&,T@Q,fi (") 3 v wx %EF*@: 7?; 0 g {E—:H
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FANFRPHAATAH ML UEHS E2 L&
BZRAs P
ART BT ARBHF28F G r>28=% -
A e N 4325 1881 2200
&k %
Rt 25.34 22.28 23.41 0.0222
ST 13.29 15.36 12.14 0.0097
¢ % 14.43 19.25 20.14 <0.0001
3% 17.27 22.22 23.82 <0.0001
35 23.68 16.85 17.86 <0.0001
%% 5.99 4.04 2.64 <0.0001
F e %
Fae 15.88 13.29 15.14 0.0321
EREE 35S 24.92 25.04 31.09 <0.0001
B R FR 3223 _ a0 34.50 <0.0001
B2 18. 3,3 2 58 72 Y 11.27 <0.0001
B ER 8 58 T4 ’:.-e_ 8.00 <0.0001

Rk 2 1 * Chi-square test ?\'.-{3 ishe

£ & Ly H
7%

P
49%

1 4-10 F 7 & 5] 2 Ly

AR N LR 1R -
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" BZRAs:ig i * >28 %
= BZRAs & * A:f 4 28 =

30 * @ * BZRAs

23.68

 4-11

40 -
34.50 = BZRAs i & * >28 %

35 - 3223 m BZRAs # * &ih 4 28 =

31.09
* @ * BZRAs
25.04
24.92 |

Fa BEFR OFRFR ARV FOEL

30 -

25 -+
19.72

5 =i

20 -
15.14 1588
15 - 3.29

bt 14.46

10 -

Bl 4-12 FRisH2 A% PoEmd &2
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145 327 F L dp A 47 7w fFHCSS i Ea‘%@éiﬁrs AR E (B
G PERS k) Heks F-o I v BTy NG S
TEREAHP ) AR CMEZD (AAHP) A FE AL MDD HHL
L EHF = 2 COPD & S/ 275 4 2 5 4 283(209%) = » & 25 4 S #k (%)
A5 169 (18.7%) ~49 (22.8%) % ~65 (27.2%) = (non-BZRAs /& ~ BZRAs
<28 % %% BZRAs>28 % ) » M ¥ L% (PEZ 0.0125) > COPD % &fa s
HuF R o® L 123 BF PR o 0 123 B ERERES WY T B
FFakai 90 X ) = %22 BZRAs %f

‘Jr‘ﬁ

Fr ENFE G M FS (LA 38)L A F
b DR T o 2 A IR o e G e ) %Jﬁﬁp\xﬁﬁ"%%%ﬁm%%dﬁ
BZDs p #| £ f + < F o w4 COPD 2 \,frﬁ ‘Ef?ﬁv?i topeEFLE > 2 HR
5 178 (95% CI=1.18-2.68 ) /% A-12 - AU REN W s 2 7 & 46 8 24
COPD 2% 3R 5 ~ i 3 b f4 ("ag’br\ﬁ%“) ZOIER PIEL FEPRF F

A BuM R % L% 4 COPD ﬁw*éieﬁ' (St E R T % ACEIs -
EE 2 B-blockers £2 H i z‘bp (izr : dlpyrldlalmole ~ nitrofurantoin - propafenone

22 propoxyphene) 2 & % # S0 2B 4 20f fa b TS o
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# 4-12  Analysis of Maximum Likelihood Estimates in & |4 F& 3 4 5% 3% 5 T i o B S AEAF R 40 § 2 estimated by fitting

time-dependent Cox proportional hazard regression model with stepwise variable selection method

Variable B IP Plfll:t“;ﬁzi(eer Stg:f;\:d Chi-Square Hazard Ratio  95% CI P-Value
d_lung_dys ¥ 38 i ( COPD ",ﬁ? ) 0.61139 0.15504 15.5513 1.84 1.36-2.50 <0.0001
acei ACEIs -0.76777 0.26653 8.2983 0.46 0.28-0.78 0.0040
others CRLAR- Rt ) -0.88196 0.32799 7.2307 0.41 0.22-0.79 0.0072
cardio_bb i£ & 4 B-blockers -1.21093 0.50876 5.6664 0.30 0.11-0.81 0.0173
func_type_m {L% 7}:‘[ Vv,‘J- . don 0.33021 0;,.5908 .4.3086 1.39 1.02-1.90 0.0379
L S et 7}““‘,% “h | == ||
func_type_pul ?]%%5 Fw]-ag iz L 0.78601'..?_. II b.1515'97 ; "l 547560 2.20 1.61-2.99 <0.0001
func_type_er  HF A u-E 7 FE 0.89643 I().22f516,l 158513 2.45 1.58-3.81 <0.0001
code b A Fy H]- A 0.44231 0.18162 5.9306 1.56 1.09-2.22 0.0149
idr ¥ 32| BZDs p # & 0.57767 0.20853 7.6743 1.78 1.18-2.68 0.0056

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.1003, indicated a fair fit.

The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15 during the

regression analysis were pt_sex, age, age 85, d_sleep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func_type m, func type fm, func_type s, func type psy,

func_type neu, func_type er, func_type no, func type other, func type pul, linc_year all, init year all, prsn_age all,a d item,a d item 3,a d item_ 6,a d item_ 20, bb,

cardio_bb, nsaid, acei, aspirin, others, n_dr, s_dr,i_dr, 1 _dr, nbbra_accumudose, sabzd_accumudose, iabzd accumudose, labzd_accumudose, med _hos, reg_hos, dis_hos, clinic,

phar, code_a, code_b, code c, code d, code_e, code_f. Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of

analysis result.
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EWE > COPD # 55 s s 5 4 208 (153%) =% » & g2 Sdke (%) &5
5161 (12.9%) ~38 (17.7%) % 54 (22.6%) = (non-BZRAs = -~ BZRAs <28
%% BZRAs>28 = &) > M F L& (PEE 0.0006) » COPD # 5% 5 &
FEAFAN2BEAEFEL o F 112 BT LT RA U E T LT RD
90 = N BZRAs * #a)% B iphd F1+ (R4 3-8) 247 » hX M g
fho2 fEpe e T;]fii%ﬁ.ép\%é\ﬁn%% BZRAs # 53 4 COPD # 5% &
A g %2 HR 5 1.56 0 e AE M X Bk P % 0.069) » L2 4-13 0 # vk

”‘—?“ﬁﬁ?ﬁ:} B ﬂfff‘:"‘%ﬁki%—# ﬁ‘W‘%.L, P‘é’v?gfm)j*?g
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# 4-13  Analysis of Maximum Likelihood Estimates in & |4 F& % 4 5% 3% 5 i SR R s s % estimated by fitting

time-dependent Cox proportional hazard regression model with stepwise variable selection method

Variable BFRP PEZ;‘}‘:;?;" St]‘j:“r‘f;‘r"d Chi-Square Hazard Ratio  95% CI P-Value
pt_sex 7 1 4 0.51289 0.23049 4.9513 1.67 1.06-2.62 0.0261
acel ACEIs 2077824 0.35212 4.8848 0.46 0.23-0.92 0.0271
aspirin aspirin L0.64461 0.23960 7.2378 0.53 0.33-0.84 0.0071
cardio_bb % % 1 B-blockers -1.69065 071872 5.5333 0.18 0.05-0.75 0.0187
line_year_all ~ FiFREE T 0.04214" 001440 85713 1.04 1.01-1.07 0.0034
func_type_er  JF pol-L B F AP 091449 W | |0§_'%7 7] 10,8858 2.50 1.45-4.30 0.0010
dis_hos 5% P 0.53867 7 1 0.19138 |1/ 4 7.9227 1.71 1.18-2.49 0.0049
code_a NPT 053681 T 021095 64754 1.71 1.13-2.59 0.0109
code_b Rt R 0.48118 0.23622 4.1494 1.62 1.02-2.57 0.0416
i dr # 527 BZDs p 4% 0.44489 0.24466 3.3065 1.56 0.97-2.52 0.0690

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R> =0.0770, indicated a poor fit because the value of that measure is lower than 0.1.
The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15 during the

regression analysis were pt_sex, age, age 85, d_sleep, d_af hf, d liver_dys, d renal dys, d lung dys, inday, func_type m, func_type fm, func_type s, func type psy,

func_type neu, func_type er, func_type no, func type other, func type pul, linc_year all, init_year all, prsn_age all,a d item,a d item 3,a d item 6,a d item_ 20, bb,
cardio_bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr, 1 dr, nbbra_accumudose, sabzd accumudose, iabzd_accumudose, labzd accumudose, med hos, reg_hos, dis_hos, clinic,

phar, code_a, code_b, code_c, code_d, code_e, code_f. Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of

analysis result.
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# 4-14  Analysis of Maximum Likelihood Estimates in & |4 FE 3 4 5% 3% 5 T i &R % 5 £ B 40 § % estimated by fitting

time-dependent Cox proportional hazard regression model with stepwise variable selection method

Parameter Standard

Variable RIARP . Chi-Square Hazard Ratio  95% CI P-Value
Estimate Error
pt_sex FER R -0.44828 0.20200 4.9249 0.64 0.43-0.95 0.0265
a_d_item_3 H k> BRI <3 -1.15666 0.30834 14.0723 0.32 0.17-0.58 0.0002
d_lung_dys R AP: -‘)ﬁi( COPD "ﬁ% ) 0.78324 ; 0.20309 14.8729 2.19 1.47-3.26 0.0001
func_type m ,T)u% F - 0.45267 ‘ ._0_.20922_\ : .4.6814 1.57 1.04-2.37 0.0305
P SRR g (AL /O
func_type_pul fﬁu%ﬁ FLu]-ag e FL 0.91877 : P2:(')j;22 .. 2_.0.2402 2.51 1.68-3.74 <0.0001
func_type er ffu%g Fu-E2 %5 g 1.02990 7 . :0.27535 ;, .t 4 13.9905 2.80 1.63-4.81 0.0002
func_type no Ii*u%g Ful-3 & fL 0.92447 - 0.29828’ ‘ 9.6062 2.52 1.41-4.52 0.0019
clinic AR DT -0.61444 0.27041 5.1634 0.54 0.32-0.92 0.0231
1 dr £ 27| BZDs p #| & 0.92304 0.39173 5.5522 2.52 1.17-5.42 0.0185

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.0978, indicated a fair fit.

The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15
during the regression analysis were pt_sex, age, age 85, d sleep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func_type m, func type fm, func type s,
func_type psy, func_type neu, func type er, func_type no, func type other, func_type pul, linc_year all, init year all, prsn_age all,a d item,a d item 3,

a d item 6,a d_item 20, bb, cardio_bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr,1 dr, nbbra_accumudose, sabzd accumudose, iabzd _accumudose,

labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code_a, code b, code c, code d, code e, code f. Model-fitting techniques for regression diagnostics (e.g.,
check for multicollinearity) were used to assure the quality of analysis result.
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% 4-15  Analysis of Maximum Likelihood Estimates in i {42 % % 385 o5 & 2 i F 1 estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

. Parameter Standard
; 3% m . B ° _
Variable B3P Estimate Error Chi-Square Hazard Ratio 95% CI P-Value
pt_sex g Fi/,ia A 1.16513 0.47946 5.9053 3.21 1.25-8.21 0.0151
a_d_item 20  H 5k u BRI B> T 0.84679 0.30149 7.8887 2.33 1.29-4.21 0.0050
d_lung_dys GRATCR .
(COPD “ﬁz 4) 0.99795 0:30206: 10.9150 2.71 1.50-4.90 0.0010
func_type m ’-‘u—?f Fal- -0.80508 V3778 4.5082 0.45 0.21-0.94 0.0337
S ,fﬂ IREEESN ﬁi uﬁ; ) ' ,-:';__
| == ||
func_type er :j‘*u%ﬁ Fu-&2 %5 g 2.26696 ‘?.55*5;87 . 16__.6321 9.65 3.25-28.69 < 0.0001
dis_hos E %51‘% 0.84335 I(.).38439 '. '~_:_ . 4.8137 2.32 1.09-4.94 0.0282
code f Ak El- R 1.37071 0.61861 4.9098 3.94 1.17-13.24 0.0267

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.0994, indicated a fair fit.
The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15

during the regression analysis were pt_sex, age, age 85, d sleep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func type m, func type fm, func type s,

func_type psy, func_type neu, func type er, func_type no, func type other, func_type pul, linc_year all, init year all, prsn_age all,a d item,a d_item 3,
a_d item 6, a d _item 20, bb, cardio_bb, nsaid, acei, aspirin, others, n_dr, s dr, i dr,1 dr, nbbra_accumudose, sabzd accumudose, iabzd accumudose,

labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code_a, code b, code c, code d, code e, code f. Model-fitting techniques for regression diagnostics (e.g.,

check for multicollinearity) were used to assure the quality of analysis result.
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# 4-16 Analysis of Maximum Likelihood Estimates in & | F& % 4 5 3% 5 i A Frie B ¥ i* estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

Parameter Standard

Variable RIARP . Chi-Square Hazard Ratio 95% CI1 P-Value
Estimate Error

pt_sex FER R 0.99100 0.27481 13.0044 2.69 1.57-4.62 0.0003

age T 4 £ i 0.03755 0.01419 7.0031 1.04 1.01-1.07 0.0081

func_type er ;ik%ﬁ Fu-E %5 g 1.31001 ; 0.37960 | 11.9096 3.71 1.76-7.80 0.0006

dis_hos T %5 3 0.98877... 0. 20280 : 23.7721 2.69 1.81-4.00 <0.0001

1 dr £ »c3| BZDs p & & 1.23036 0 1_6;62 11.3242 3.42 1.67-7.01 0.0008

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R2.=0. 06§ md';eated a poor fitbecause the value of that measure is lower than 0.1.

The covariates considered in the stepwise variable selection procedure with t]ile s1gn1ﬁcance level-for entry (SLE) and the significance level for stay (SLS) set to 0.15
during the regression analysis were pt_sex, age, age 85, d_sleep, d_af. hf, d livenidyssd renal | dys, d lung_dys, inday, func type m, func type fm, func type s,
func_type psy, func_type neu, func_type er, func_type no, func_type ether,func.type pul,linc_year all, init year all, prsn_age all,a d item,a d item 3,

a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s ‘dr,i dr, 1 dr, nbbra accumudose, sabzd accumudose, iabzd accumudose,

labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code_a, code b, code c, code d, code e, code f. Model-fitting techniques for regression diagnostics (e.g.,
check for multicollinearity) were used to assure the quality of analysis result.
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% 4-17  Analysis of Maximum Likelihood Estimates in #1412 3 5% 875 o5 /5 re™ 22 % % # estimated by fitting time-dependent

Cox proportional hazard regression model with stepwise variable selection method

Variable B Parameter  Standard . o are Hazard Ratio  95% CI P-Value
Estimate Error
a d_item 3 ¥ 5 i % 537 < 3 20.33931 0.14199 5.7106 0.71 0.54-0.94 0.0169
d_lung dys %A HE(COPD% %) 041473 0.12721 10.6292 1.51 1.18-1.94 0.0011
acei ACEIs 20.42250 0.19587 4.6528 0.66 0.45-0.96 0.0310
aspirin aspirin -0.37165 0.14667 6.4206 0.69 0.52-0.92 0.0113
cardio_bb 2 ¥ % {+ B-blockers -0.78610 032707 5.7766 0.46 0.24-0.87 0.0162
linc_year_all ~ SEFHEE T 0.02683 0.00948 80132 1.03 1.01-1.05 0.0046
func_type_pul &3 #8524 0.57901 012066) | 23.0258 1.78 1.41-2.26 <0.0001
func_type_er L F U&7 F £ 4 069195 N (018996 || 132692 2.00 1.38-2.90 0.0003
dis_hos 5% F R 033809 -\ 0.12306 || /75479 1.40 1.10-1.79 0.0060
code_a BB 0.28305 & <7 0:13449 4.4292 1.33 1.02-1.73 0.0353
code_b 2B H R 0.36885 0.15108 5.9604 1.45 1.08-1.94 0.0146
i dr ¢ 53] BZDs p # £ 0.41855 0.14487 8.3475 1.52 1.14-2.02 0.0039

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R*=0.1015, indicated a fair fit.
The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15

during the regression analysis were pt_sex, age, age 85, d sleep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func_type m, func type fm, func type s,

func type psy, func type neu, func type er, func type no, func type other, func type pul, linc year all, init year all, prsn age all,a d item,a d item 3,

a_d item 6, a d_item 20, bb, cardio_bb, nsaid, acei, aspirin, others, n_dr, s dr, i dr,1 dr, nbbra_accumudose, sabzd accumudose, iabzd accumudose,

labzd _accumudose, med hos, reg_hos, dis_hos, clinic, phar, code_a, code b, code c, code d, code e, code f. Model-fitting techniques for regression diagnostics (e.g.,

detection of influential cases, and check for multicollinearity) were used to assure the quality of analysis result.
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# 4-18 Analysis of Maximum Likelihood Estimates in & |4 F2 % 4 5 3% 5 i~ Prie B % i* estimated by fitting-time dependent Cox

proportional hazard regression model with stepwise variable selection method

Variable RIE R Plfll:t“;ﬁzi(eer Stg:f;\:d Chi-Square Hazard Ratio 95% CI P-Value
pt_sex FER R 0.89938 0.22494 15.9865 2.46 1.58-3.82 <0.0001
age 85 }]’9‘5 A #4585 e b 0.45562 0.19269 5.5909 1.58 1.08-2.30 0.0181
a_d_item H SR B OR58 dK 0.06521 0.02868 5.1704 1.07 1.01-1.13 0.0230
d_lung_dys W30 (COPD %% ) 041561 016968 15,9991 1.52 1.09-2.11 0.0143
func_type_er  FLF UL FEF 1.05149 ( 6.3_& 107 8.0295 2.86 1.38-5.92 0.0046
dis_hos B F R 0.69944 " | P1%94 16.1702 2.01 1.43-2.83 <0.0001
code_a R R 0.40027.7° 1 0.183151"/ ' 4.7763 1.49 1.04-2.14 0.0289
1 dr % »x7| BZDs p #| & 1.31954 | 0.33362. 15.6439 3.74 1.95-7.20 <0.0001

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.0578, indicated a poor fit because the value of that measure is lower than 0.1.

The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay (SLS) set to 0.15

during the regression analysis were pt_sex, age, age 85, d sleep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func type m, func type fm, func type s,

func_type psy, func_type neu, func type er, func_type no, func type other, func_type pul, linc_year all, init year all, prsn_age all,a d item,a d _item 3,

a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr,1 dr, nbbra accumudose, sabzd accumudose, iabzd accumudose,

labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code_a, code b, code c, code d, code e, code f. Model-fitting techniques for regression diagnostics (e.g.,

check for multicollinearity) were used to assure the quality of analysis result.
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Short-acting B, agonists (SABA ) & 3 #| &

Dose
Drug Brand name Adult Elderly
Topical Systemic Topical Systemic

fenoterol Berotec aerosol MDI Tablet -
HBr 200 mcg/puft, 300 puffs/15 mL 1-2 puffs, q6-8h 5-10 mg, tid

Berotec nebules 1.25 mg/2 mL Max, 8 puffs/day = Solution

Berotec tablet 2.5 mg/tab Nebulization : 5-10 mL, tid

Berotec solution 1.25 mg

5 mg/mL, 20mL/btl Max, 2.5mg
metaproterenol | Alupent aerosol 750 mcg/puff, MDI [ =is | || Tablet Tablet
sulfate 300 puffs/15 mL 2-3 pufts, q§_§4h || ¢ 20.mg, tid-qid I, 10 mg, tid-qid;
(orciprenaline | Alupent tablet 20 mg/tab Max, 12ﬁuff§7day ' : 1 to 20 mg,
sulfate) ;s ' tid-qid as
needed

salbutamol Ventolin nebules 5 mg/2.5 Nebulization Tablet Table
sulfate mL/amp 2.5 mg, qg4-8h 2-4 mg, tid-qid 2 mg, tid-qid
(albuterol Ventolin tablet 2 mg/tab Max, 24 mg/day Max, 8 mg/day
sulfate)
terbutaline Bricanyl turbuhaler 0.5 mg/puff, | DPI Tablet -
sulfate Bricanyl nebules 2.5 mg/mL 1 puff, qg4-6h 5 mg, tid

Bricanyl tablet 2.5 mg/tab Max, 12puffs/day Max, 15 mg/day

Bricanyl durules 5 mg/tab Nebulization

4-5 mg, g4-6h
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Short-acting anticholinergics & 3% #| &

Dose
Drug Brand name Adult Elderly
Topical
ipratropium Atrovent aerosol, MDI -
bromide " 0.02 mg/puff, 200 puffs/10 mL 2 puffs, q6h, Max, 12 puffs/day
Atrovent nebules Nebulization
0.25 mg/mL, 20 mL/btl 0.5:mg, q6-8h
Atrovent nebules -
0.5 mg/2 mL unit dose
Combination: short-acting anticholinergics + SABA & &4 & 1 A
| Dose
Drug Brand name Adult Elderly
Topical
ipratropium+ | Combivent aerosol MDI
salbutamol” 20 mcg/puff + 120 meg/puft, 200 puffs/10 mL 2 puffs, q6h, Max, 12 puffs/day
Combivent nebules Nebulization
0.2 mg/mL + 1 mg/mL, 2.5 mL/amp 3 mL, qbh, Max, 3 mL, g4h
ipratropium+ | Berodual aerosol MDI
fenoterol” 0.4 mg/mL + 1 mg/mL, 300 puffs/15 mL/btl 1-2 puffs, q8h, Max, 8 puffs/day
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Long-acting B, agonists (LABA) &3 #| &

Dose
Drug Brand name Adult Elderly
Topical Systemic Topical Systemic
bambuterol HCl | Bambec tablet 10 mg/tab - Tablet Tablet
I, 10 mg/day see adult dose
clenbuterol HC1 | Spiropent tablet 20 mcg/tab - Tablet -
20-40 mcg, bid
formoterol Oxis turbuhaler 4.5 mcg/dose, DPI 4 - Tablet -
fumarate 60 doses/btl 1-2 doses, qd-bid ~40‘—1.60 mcg/day,
Oxis turbuhaler 9 mcg/dose, Mé)l'(:, 8 d6sqe\§'{_(_1ayﬁ | in2-3 divided
60 doses/btl (4.5 ug/dr)Fe)Zsf:i; | ildoses
Atock tablet 40 mcg/tab - ; | m 1 -
procaterol HCI | Meptin tablet 50 mcg/tab - : | If!l"_abl'et -
Meptin liquid 5 mcg/mL, 5 . V50 mcg, qd-bid
60 mL/btl
salmeterol Serevent evohaler 25mcg/puff, | MDI - -
60 puffs/btl, 120 puffs/btl 1-2 puffs, bid
Serevent accuhaler 50mcg/dose | DPI
60 doses/btl 1 dose, bid
trimetoquinol Inolin tablet 3 mg/tab - Tablet -
HCI 3-12 mg/day, in

divided 2-3 doses
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Long-acting anticholinergics £ ;% | £

Dose
Drug Brand name Adult Elderly
Topical
tiotropium’ Spiriva (handiHaler) DPI
18 mcg/dose, 30 cap/box 1 dose, qd
Methylxanthines £ 3% #| & &
.\ !f N Dgée
Drug Adult : ﬂf{‘;‘: || i Elderly
; |I ﬂ .I. =. Systemic

aminophylline Tablet &\l | | ll‘ oy 8

100-300 mg, tid-qid Y p "
diprophylline Tablet -

15 mg/Kg/dose, qid
theophylline Tablet -

Max, 13 mg/Kg/day or 900 mg/day

15-16 mg/Kg/dose or 400 mg/day, in 2-3 divided doses
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Inhaled corticosteroids (ICS) &% #| £

Dose
Drug Brand name Adult
Low dose (mcg) Medium dose (mcg) High dose (mcg)
budesonide Pulmicort aerosol
200 mcg/puft, 100 puffs/btl
Pulmicort turbuhaler I < 400-800 < 800-1600
200 mcg/dose, 100 doses/btl =
Pulmicort nebules
1 mg/2 mL, )l
beclomethasone Beclomet easyhaler I 25’;_;00 S 500-1000 > 1000-2000
dipropionate 200 mcg/dose, 200 doses/btl | == ||
fluticasone Flixotide accuhaler |
250 mcg/dose, 60 doses/btl
Flixotide accuhaler
50 mcg/dose, 60 doses/btl 100-250 ~250-500 S 500-1000

Flixotide evohaler

250 mcg/puft, 60 puffs/btl
Flixotide evohaler

50 meg/puft, 120 puffs/btl
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Combination: ICS + LABA £ % #| &

Drug

Brand name

Dose

Adult

Elderly

Topical

budesonide+formoterol

Symbicort turbuhaler

80/4.5 mcg/dose, 120 doses/btl
Symbicort turbuhaler

160/4.5 mcg/dose 120 doses/btl

DPI
1-2 doses, bid

see adult dose

. *
fluticasone+salmeterol

Seretide 100 accuhaler

100 meg/dose + 50 meg/dose; 60 doses/btl ™

o=

Seretide 250 accuhaler _—

250 mcg/dose + 50 mcg/dose, 60 d(?sesfbtl

Seretide 50 evohaler

50 mcg/dose + 25 mcg/dose, 120 doses/btl*:

Seretide 250 evohaler

250 mcg/dose + 25 mcg/dose, 120 doses/btl
Seretide 125 evohaler

125 mcg/dose + 25 mcg/dose, 120 doses/btl

DPI

2.doses, qd
MDI

2.puffs, qd

see adult dose
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Systemic steroids i& 3% | &

Dose

Drug Adult Elderly

Systemic

prednisolone Acute exacerbation: 30-40 mg/day, for 7-14 days -

methylprednisolone | I, 4-48 mg/day, qd-qid; -

M, 4-8 mg/day, may increase to 16 mg/day, based on clinic effect

MDI: metered dose inhalation;
DPI: dry powder inhalation;

I: initial;

"4-%t COPD 2 22 3% 4| £
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- FAELANERLED REARE

ATC Drug DDD Unit Route of administration
Non-benzodiazepine benzodiazepine receptor agonists
NO5CFO01 zopiclone 7.5 mg oral
NO5CF02 zolpidem 10 mg oral
Short-acting benzodiazepines
NO05CDO05 triazolam 0.25 mg oral
0.2 sublingual/buccal
NO05CDO08 midazolam 15 mg oral/parenteral
NO5CDO09 brotizolam 0.25 mg oral
Intermediate-acting benzodiazepines
NO5BA0O4 oxazepam 50 mg oral
NO5CD04 estazolam s 3 mg oral
NO5SBAOS bromazepam 10 'mg oral
NO5SBA06 lorazepam 16} = = | |mg oral
| B sublingual/buccal
NO5BAI12 alprazolam 1 mg oral
NO5BA17 fludiazepam 075 . mg oral
Long-acting benzodiazepines
NO5BAO1 diazepam 10 mg oral/parenteral/rectal
NO5BAO02 chlordiazepoxide 30 mg oral
50 parenteral
NO5BA16 nordazepam 15 mg oral
NO3AEOI clonazepam 8 mg oral/parenteral
NO5CD02 nitrazepam 5 mg oral
NO05CDO03 flunitrazepam 1 mg oral/parenteral
Methylxanthines
RO3DAO1 diprophylline 1 g oral/parenteral
RO3DAO03 proxyphylline 1.2 g oral/parenteral
RO3DA0O4 theophylline 0.4 g oral/parenteral
RO3DAO0S aminophylline 0.6 g oral/parenteral
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ATC Drug DDD Unit Route of administration
2 agonists
RO3ABO03 orciprenaline 6 mg inhal. aer.
R0O3CBO03 60 oral/parenteral
RO3ACO02 salbutamol 0.8 mg inhal. aer.
0.8 inhal. powd.
10 inhal. sol.
R0O3CC02 12 oral/parenteral
RO3ACO3 terbutaline 2 mg inhal. aer.
2 inhal. powd.
20 inhal. sol.
R0O3CC03 15 oral/parenteral
RO3AC04 fenoterol 0.6 mg inhal. aer.
0.6 inhal. powd.
) inhal. sol.
RO3CC04 10 ; oral/parenteral
RO3ACI12 salmeterol UL L T inhal. aer.
. *: L 11 inhal. powd.
RO3ACI3 formoterol 24 "f:' || meg inhal. aer.
| | = | ;f inhal. powd.
RO3AC14 clenbuterol ; ,Lbne !' I~ripne none
RO3CC13 "
RO3ACI6 procaterol 60 mcg inhal. aer.
RO3CCO08 0.1 oral
RO3CC12 bambuterol 20 mg oral
Anticholinergics
RO3BBO01 ipratropium 0.12 mg inhal. aer.
bromide 0.12 inhal. powd.
0.3 inhal. sol.
R0O3BB04 tiotropium 18 mcg inhal. powd.
bromide 5 inhal. sol.
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ATC Drug DDD Unit Route of administration
Corticosteroids
RO3BAO02 budesonide 0.8 mg inhal. aer.
0.8 inhal. powd.
1.5 inhal. sol.
RO3BAO5 fluticasone 0.6 mcg inhal. aer.
0.6 inhal. powd.
1.5 inhal. sol.
Active ingredients per unit dose )
ATC DDD combine Dosage form
(UD)
Combined products
RO3AKO03 fenoterol 50 mcg/ ipratropium 6 UD inhal. aer.
bromide 20 mcg (=6 doses inhal. aer.)
RO3AKO04  salbutamol 0.12 mg/ipratropium,/ 6 UD inhal. aer.
bromide 20 mcg [ ;:',:-ﬂ | (=6 deses inhal. aer.)
salbutamol 2.5 mg/ _ipratrd')}i)iurﬁ'_;_ \ D inhal. sol.
bromide 0.5 mg/ vial:2.5 ml || (F3vials inhal. sol.)
RO3AKO06 salmeterol 50 meg/ fluticasone 0.25 "2 UD inhal. powd.
mg (metered dose) . (=2 inhal. powd.)
salmeterol 25 mcg/ fluticasone 50 4UD inhal. aer.
mcg (metered dose) (=4 doses inhal. aer.)
salmeterol 25 mcg/ fluticasone 4UD inhal. aer.
0.125 mg (metered dose) (=4 doses inhal. aer.)
RO3AKO07 formoterol 4.5 mcg / budesonide inhal. powd.
0.16 mg (delivered dose) 4UD Turbohaler

(=4 inhal. powd.)

DDD = defined daily dose; r.= rectal; inhal. = inhalation; aer. = aerosol; sol. = solution;
powd. = powder
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Wz AL RN SHLABEYE E ICD-9-CM 4 ©

ICD-9-CM codes

diagnosis

070x

155x

3074x
39891
40201
40211
40291
40401
40403

40411
40413

40491

40493

4273
42731
428x
460x-519x
570

571x
572x
573x
580x-591x

5920
5929
5930
5931
5932
5939
7805x

Viral hepatitis

Malignant neoplasm of liver and intrahepatic bile ducts

Specific disorders of sleep of nonorganic origin

Rheumatic heart failure (congestive)

Malignant hypertensive heart disease with heart failure

Benign hypertensive heart disease with heart failure

Unspecified hypertensive heart disease with heart failure
Malignant hypertensive heart and renal disease with heart failure

Malignant hypertensive heart and renal disease with heart failure
and renal failure
Benign hypertensive heart and renal disease with heart failure

Benign hypertensive heart‘and renal disease with heart failure
and renal failure '

Unspecified hypertensive heart and renal disease with heart
failure

Unspecified hypertégsive‘ heart and renal disease with heart
failure and renal failure~

Atrial fibrillation and fluttet

Atrial fibrillation

Heart failure 7

Diseases of the respiratory system

Acute and subacute necrosis of liver

Chronic liver disease and cirrhosis

Liver abscess and sequelae of chronic liver disease
Other disorders of liver

Nephritis, nephrotic syndrome, and nephrosis,
infections of kidney, and hydronephrosis
Calculus of kidney

Urinary calculus unspecified
Nephroptosis

Hypertrophy of kidney

Cyst of kidney acquired

Unspecified disorder of kidney and ureter

Sleep disturbances
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Step 6 ¢ £ pF 1 @ M HRA (Ao L] i 4 EdL) o R B AT
Step 7 © #-F 4L d wide-form # = long-form )7 i& {7 time-dependent Cox proportional

hazard model » 538 4™
FAETE 2 @EERZ 2Tl = Z T2

_—

1D add type T1 T2 Status BZD pt age pt sex
A 1 0 2 0 0 68 1
A 1 2 3 0 1 68 1
A 1 3 4 0 1 68 1
A 1 4 5 0 1 68 1
A 1 5 6 0 0 68 1
A 1 6 7 0 0 68 1
A 1 7 8 0 0 68 1
A 1 8 9 0 0 68 1
A 1 9 10 0 0 68 1
A 1 10 11 1 0 68 1
B 0 0 2 =10 0 76 0
B 0 2 .3 0-. 0 76 0
B 0 3 4 0 1 76 0
B 0 4 L\ 1 76 0
B 0 5 6l =110 0 76 0
B 0 6 1J 0 0 76 0
B 0 7 8| 0 0 76 0
B 0 8 9 0 0 76 0
B 0 9 10 07 0 76 0
B 0 10 b 0 0 76 0
B 0 11 13 0 0 76 0
B 0 13 14 0 0 76 0
B 0 14 15 0 0 76 0
B 0 15 16 0 0 76 0
B 0 16 17 0 0 76 0
B 0 17 18 0 0 76 0

ABAaes 112 (Fs 10 BRERFEL) 4% ¢

Step 8 © f1* } i long-form #§ % i& {7 time-dependent Cox proportional hazard model

survival analysis
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Analysis of Maximum Likelihood Estimates in #1412 % 5% %5 o5 00 % &-f8 47 3 *c F 1 estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

Variable B EP Parzfmeter Standard Chi-Square Hazard Ratio 95% CI  P-Value
Estimate Error
ICS LABA ICS LABA 4§ = % & 0.61802 0.21390 8.3480 1.86 1.22-2.82 0.0039
d_lung_dys UL T (COPD Kf k) 0.58728 0.15620 14.1359 1.80 1.33-2.44 0.0002
acei ACEIs -0.68165 0.26967 6.3892 0.51 0.30-0.86 0.0115
others ok B H v g -0.78950 0.32850 5.7762 0.45 0.24-0.86 0.0162
aspirin aspirin -03813 %= 0.18797, 4.1163 0.68 0.47-0.99 0.0425
cardio_bb i¥ # 4 B-blockers 117491 | A0 /6.51108 5.2849 0.31 0.11-0.84 0.0215
linc_year_all %5 FPREEF 0.02456 . ;;"'{).01 187 4.2833 1.03 1.00-1.05 0.0385
func_type m i&%;}i 5| - 0.39194 : -> 0..1.606_1 5.9552 1.48 1.08-2.03 0.0147
p ﬁi JRE LN fiu{]e‘ s} TRl 1 4
func_type pul %% FLE g s L 0.70677 - 0.15924 19.6999 2.03 1.48-2.77 <0.0001
func_type er %&%ﬁ Hul-£2 %5 g 0.80142 0.22721 12.4416 2.23 1.43-3.48 0.0004
code e A B Hl-8 BT -0.51121 0.22956 4.9590 0.60 0.38-0.94 0.0260
i dr ¢ »cA] BZDs p & & 0.55065 0.21996 6.2670 1.73 1.13-2.67 0.0123

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.1132, indicated a fair fit.
The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age 85, d sleep, d af hf, d liver dys, d renal dys, d lung dys, inday, func_type m,
func_type fm, func type s, func type psy, func_type neu, func type er, func type no, func type other, func type pul, linc year all, init year all,
prsn_age all,a d item,a d item 3,a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s dr, i dr,1 dr, nbbra accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code a, code b, code ¢, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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Analysis of Maximum Likelihood Estimates in #1212 % 5% 85 o5 00 % &5 % = B 1 estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

Variable 27w Parameter  Standard . o vare Hazard Ratio 95% CI P-Value
Estimate Error
ICS_ LABA __ ICS LABA i = & & 0.69440 0.28862 5.7885 2.00 1.14-3.53 0.0161
pt_sex 7 s 4 0.51213 0.23036 4.9424 1.67 1.06-2.62 0.0262
acei ACEIs -0.72148 0.35199 42012 0.49 0.24-0.97 0.0404
aspirin aspirin -0.58566 0.23679 6.1172 0.56 0.35-0.89 0.0134
cardio_bb % 3% 12 B-blockers -1.65649 0.71997- 5.2936 0.19 0.05-0.78 0.0214
line_year_all  FirEEF 0.04531 0:014T8 10.2134 1.05 1.02-1.08 0.0014
func_type_er L F U&7 F £ 4 0.97755 027408~ N\ 27210 2.66 1.55-4.55 0.0004
dis_hos 5% F R 0.57010 qi9136|| | 88756 1.77 1.22-2.57 0.0029
code_a YRS 0.45755 020616 4.9257 1.58 1.06-2.36 0.0265

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R’ ;='IO.O753, iﬁglicat'ed a poor fit because the value of that measure is lower than 0.1.
The covariates considered in the stepwise variable selection procedure with thessignificance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age. 85, d ssleep, d-af hf, d liver dys, d renal dys, d lung_dys, inday, func type m,
func_type fm, func type s, func type psy, func type neu, func type er, func type no, func type other, func type pul, linc year all, init year all,
prsn_age all,a d item,a d item 3,a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr,1 dr, nbbra accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code a, code b, code ¢, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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Analysis of Maximum Likelihood Estimates in i 4 F2 3 |4 % 38 7 i oof 2 5 £ 3 40 & 2 estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

Parameter Standard

Variable BIEEP ) Chi-Square Hazard Ratio 95% CI P-Value
Estimate Error
pt_sex g b‘_}ﬁs A -0.44828 0.20200 4.9249 0.64 0.43-0.95 0.0265
a_d_item 3 H 9k e BRI <3 -1.15666 0.30834 14.0723 0.32 0.17-0.58 0.0002
d_lung dys LR L :1?5( COPD ",ﬁ% o) 0.78324 0.20309 14.8729 2.19 1.47-3.26 0.0001
func_type m ik%% Ful- 0.45267 0.20922 4.6814 1.57 1.04-2.37 0.0305
P IR g | 3R
func_type pul ik%% FLu]-ag o p L 0.91877 ] 0.20422 <20.2402 2.51 1.68-3.74 <0.0001
func_type er ik%% Fu-£2 %5 g 1.02990+ 027635r 13.9905 2.80 1.63-4.81 0.0002
func_type no i&%ﬁ Fu-7 s 0.92447. 029_@8 '! I 9.6062 2.52 1.41-4.52 0.0019
clinic AR T -0.61444.. d.g70_§'_1 '. 151634 0.54 0.32-0.92 0.0231
1 dr £ »x7| BZDs p #| & 0.92304 - “0.39173 || 55522 2.52 1.17-5.42 0.0185

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0:0978indicated a fair fit.

The covariates considered in the stepwise variable selection procedure with.the significance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age 85, d sleep, d af hf, d liver dys, d renal dys, d lung dys, inday, func_type m,
func_type fm, func type s, func type psy, func type neu, func type er, func type no, func type other, func type pul, linc year all, init year all,
prsn_age all,a d item,a d item 3,a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr,1 dr, nbbra accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code a, code b, code c, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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Analysis of Maximum Likelihood Estimates in #1412 % % %75 o5 & 24 i5 %  * estimated by fitting time-dependent Cox proportional

hazard regression model with stepwise variable selection method

Variable $IF Parameter  Standard . ¢ uare Hazard Ratio  95% CI P-Value
Estimate Error
pt_sex g fops < 1.22077 0.48193 6.4165 3.39 1.32-8.72 0.0113
a_d_item 20 ¥ 3 B 500 > 7 0.82434 0.30648 7.2344 2.28 1.25-4.16 0.0072
d_lung_dys #3635 5( COPD ' # ) 0.94362 0.30548 9.5420 2.57 1.41-4.68 0.0020
prsn_age_all ¥ & i -0.03557 0.01385 6.5911 0.97 0.94-0.99 0.0102
func_type_m 3§ f*5- -0.81517 040056 4.1415 0.44 0.20-0.97 0.0418
S 7}& » 83 2 7}&!.1!/% ¢}
func_type_er 3§ £ 5l-& % F 4 44 2.33644 (058737 15.8227 10.34 3.27-32.71 <0.0001
dis_hos B F 1.03349 0:40782 | 6.4220 2.81 1.26-6.25 0.0113
clinic AR 2ot 0.89039, ! IO"‘IQ%. .. - 4.6950 2.44 1.09-5.45 0.0303
code a PR 1.27570 % .1 10.48341 | 6.9642 3.58 1.39-9.24 0.0083
code b B E 1.12233 049350 4 5.1721 3.07 1.17-8.08 0.0230
code ¢ PR IS 1.21101 0.52018 5.4198 3.36 1.21-9.31 0.0199
code f PRSI - 2.27351 0.69414 10.7275 9.71 2.49-37.86 0.0011

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R* =0.1293, indicated a fair fit.

The covariates considered in the stepwise variable selection procedure with the significance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age 85, d sleep, d af hf, d liver dys, d renal dys, d lung dys, inday, func_type m,
func_type fm, func type s, func type psy, func type neu, func type er, func type no, func type other, func type pul, linc year all, init year all,
prsn_age all;a d item,a d item 3,a d item 6,a d item 20, bb, cardio_bb, nsaid, acei, aspirin, others, n_dr, s _dr, i dr, | dr, nbbra_accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med hos, reg_hos, dis_hos, clinic, phar, code a, code b, code ¢, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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Analysis of Maximum Likelihood Estimates in i {212 % 2.5 387 5 G Feic ¥ ¢ estimated by fitting time-dependent Cox proportional

hazard regression model with stepwise variable selection method

Parameter Standard

Variable BIEEP ) Chi-Square Hazard Ratio 95% CI P-Value
Estimate Error
pt_sex 7 m A 1.00017 0.27503 13.2250 2.72 1.59-4.66 0.0003
age b EE 0.03613 0.01414 6.5297 1.04 1.01-1.07 0.0106
aspirin aspirin -0.52035 0.26782 3.7749 0.59 0.35-1.00 0.0520
func_type_er %&%5 Hul-£2 %5 g3 1.34593 0.37885 12.6212 3.84 1.83-8.07 0.0004
dis_hos % %5 3 1.01771 0120335 25.0466 2.77 1.86-4.12 <0.0001
1 dr % »x7| BZDs p #| & 1.19955 | _410.36328% <" 10.9030 3.32 1.63-6.76 0.0010

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R? 70:0695; indicated-a poor fit because the value of that measure is lower than 0.1.
The covariates considered in the stepwise variable selection procedure Wiﬂi‘.‘lh_’e’}l éigniﬁcance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age_.ﬁS,"ﬁIéep, d_af hf, d liver dys, d renal dys, d lung dys, inday, func_type m,
func_type fm, func type s, func type psy, func type neu, func_typejer, inc_type_noyfunc_type_other, func_type pul, linc_year all, init_year all,
prsn_age all,a d item, a_d_item_3,a d item 6, a d_item_20,bb, cardio_bb, nsaid, acei, aspirin, others, n_dr, s dr, i dr, 1 dr, nbbra_accumudose,
sabzd_accumudose, iabzd_accumudose, labzd_accumudose, med._hos;, r€ghos, dis"hos, clinic, phar, code_a, code_b, code_c, code_d, code_e, code_f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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Analysis of Maximum Likelihood Estimates in #1212 % 5% %2 o5 i k™ 22 % % # estimated by fitting time-dependent Cox

proportional hazard regression model with stepwise variable selection method

Variable B IP PE;;QZ:? Sté:f::d Chi-Square Hazard Ratio 95% CI P-Value
a_d_item 3 HeEgos Rl <3 -0.33931 0.14199 5.7106 0.71 0.54-0.94 0.0169
d_lung_dys " {05 H( COPD % ) 0.41473 0.12721 10.6292 1.51 1.18-1.94 0.0011
acei ACElIs -0.42250 0.19587 4.6528 0.66 0.45-0.96 0.0310
aspirin aspirin -0.37165 0.14667 6.4206 0.69 0.52-0.92 0.0113
cardio_bb 2 3% 4% 1 B-blockers -0.78610 0.32707 5.7766 0.46 0.24-0.87 0.0162
linc_year_all ~ Firfti ¥ & F 0.02683 0.00948. 8.0132 1.03 1.01-1.05 0.0046
func_type_pul &3 1559 s 42 0.57901 0.12066 23.0258 1.78 1.41-2.26 <0.0001
func_type_er ¥ f1ul-& 0 F 0.69195 0.18996 | 132692 2.00 1.38-2.90 0.0003
dis_hos B F 0.33809 0,12306. 7.5479 1.40 1.10-1.79 0.0060
code_a AR N 0.28305 0.13449 4.4292 1.33 1.02-1.73 0.0353
code_b AR A 0.36885 0.15108 | | 5:9604 1.45 1.08-1.94 0.0146
idr # 24| BZDs p & 0.41855 10.14487 || | .,.8.3475 1.52 1.14-2.02 0.0039

The goodness-of-fit (GOF) measure, n=1356, adjusted generalizéd R:=0n015pindicated a fair fit.
The covariates considered in the stepwise variable selection procedure with the'significance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age 85, d sleep, d af hf, d liver dys, d renal dys,d lung dys, inday, func type m,
func_type fmm, func type s, func_type psy, func type neu, func_type er, func type no, func_type other, func type pul, linc year all, init year all,
prsn_age all,a d item,a d item 3,a d item 6,a d item 20, bb, cardio bb, nsaid, acei, aspirin, others, n_dr, s dr,i dr,1 dr, nbbra accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med_hos, reg_hos, dis_hos, clinic, phar, code a, code b, code ¢, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., detection of influential cases, and check for multicollinearity) were used to assure the quality

of analysis result.
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Analysis of Maximum Likelihood Estimates in i {212 % 2.5 387 5 » Feic ¥ ¢ estimated by fitting time-dependent Cox proportional

hazard regression model with stepwise variable selection method

Parameter Standard

Variable BIEEP ) Chi-Square Hazard Ratio 95% CI P-Value
Estimate Error
pt_sex g b‘_}]% A 0.89938 0.22494 15.9865 2.46 1.58-3.82 <0.0001
age 85 }]% A #s 85 o b 0.45562 0.19269 5.5909 1.58 1.08-2.30 0.0181
a_d_item H R 2 00 B 0.06521 0.02868 5.1704 1.07 1.01-1.13 0.0230
d_lung_dys P J,ia(COPD "f ) 0.41561 0.16968 5.9991 1.52 1.09-2.11 0.0143
func_type_er )T% FRu-E2F 5 1.05149 ! 037107 8.0295 2.86 1.38-5.92 0.0046
dis_hos B F I 0.69944 0.17394" . < 16.1702 2.01 1.43-2.83 <0.0001
code_a A e 0.40027 0. 1~8315~'“ 4.7763 1.49 1.04-2.14 0.0289
1 dr £ 72| BZDs P #| & 1.31954 O 333-62 | | 15.6439 3.74 1.95-7.20 <0.0001

The goodness-of-fit (GOF) measure, n=1356, adjusted generalized R” ; :IO 0?7 8, indicated.a poor fit because the value of that measure is lower than 0.1.
The covariates considered in the stepwise variable selection procedure with the 51gn1ﬁcance level for entry (SLE) and the significance level for stay
(SLS) set to 0.15 during the regression analysis were pt_sex, age, age: 85y sleep, d af_hf, d_liver dys, d renal dys, d lung dys, inday, func type m,
func_type fm, func_type s, func_type psy, func_type neu, func type -er, func ‘type no, func_type other, func_type pul, linc_year all, init_year all,
prsn_age all,a d item,a d item 3,a d item 6,a d item 20, bb, cardie’bb, nsaid, acei, aspirin, others, n_dr, s dr, i dr, 1 dr, nbbra_accumudose,
sabzd accumudose, iabzd accumudose, labzd accumudose, med_hos, reg_hos, dis_hos, clinic, phar, code a, code b, code c, code d, code e, code f.
Model-fitting techniques for regression diagnostics (e.g., check for multicollinearity) were used to assure the quality of analysis result.
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