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Purpose: The purpose of the present study was to assess the incidence of the potentially inappropriate medication (PIM)
use in Korean elderly patients with heart failure, and to evaluate factors that influence PIM use. Method: Korean National
Health Insurance claims database between January 2009 and December 2009 was used. Using 2012 updated Beers crite-
ria, PIM use in heart failure patients aged 65 years or older was examined. Result: The incidence of PIM use in elderly
heart failure patients was higher than in overall elderly patients. Among the 12,759 elderly patients with heart failure,
46.2% of study subjects were prescribed PIM(s) at least once. The number of PIM per 10 medications that patients
received per patient was 1.53. The most commonly used PIMs in elderly heart failure patients were benzodiazepines
(30.9%), non-steroidal anti-inflammatory drugs (NSAIDs) including COX-2 inhibitors (16.3%), digoxin (9.9%), and
spironolactone (9.0%). Women (odds ratio, 1.20; 95% CI, 1.17-1.24), medical aid (odds ratio, 1.11; 95% CI, 1.08-1.13),
and long-term facilities (odds ratio, 2.69; 95% CI, 2.44-2.96) were revealed to be important factors associated with PIM
use. In addition, patient’s age also seems to influence PIM use. Conclusion: Elderly heart failure patients are at a
greater risk for adverse drug events attributed by inappropriate medication use. Efforts to increase awareness of PIM
use in elderly heart failure patients are needed. In addition, various comprehensive strategies and policies to identify
and prevent PIM use should be established nationwide.
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TS WHE A} 425%2 7MY BT, te R ¥
T 1(30.9%), HHAF(13.6%), ELAETHA(11.7%)9] &2
2 uehton] QoY% | 3%S x}A]81ITH(Table 1).

Beers Criteria®fl 2[st PM A28 &

PIM ¥YE

2012 Beers Criterias AF8-3le] =gl AFA 3kx}o| A9
PIM AMHE-31 318 B g A3, Q777 F¢t S st
=9l AFA 32 F 13] olAF PIME A2 ke A
Al B2 462%2 Vel o] F A BAK48.5%)7} ¢
23 B21(40.9%)el B3l PIM A o] ©] =odch ddHEE
80A ~844)| o]l &3l BkA}7) 48.6%= PIM WA Eo| 71 =
U, TS0 2 T0M| <7441 (47.2%), 7541~794 (46.9%), 85
0] AH(45.9%), 654 ~694] (42.4%)2] 422 vyelgth(Table 1).
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Table 1. Demographic characteristics and outcome variables of elderly patients with heart failure.

Outcome variables

Characteristics Nu.mber of PIMincidence PIM items/patient PIM use/10 medications/patient
patients (%) n (%) (mean+SE) (mean=SE)
Patient characteristics
Overall 12,759 (100.0) 5,896 (46.2) 1.5+0.01 1.53+0.02
Sex Men 3,871 (30.3) 1,583 (40.9) 1.4+0.02 1.60+0.04
Women 8,888 (69.7) 4,313 (48.5) 1.6+0.01 1.51+0.02
Age 65-69 2,665 (20.9) 1,131 (42.4) 1.5+0.03 1.57+0.04
(years) 70-74 3,272 (25.6) 1,543 (47.2) 1.5+0.02 1.544+0.03
75-79 3,130 (24.5) 1,467 (46.9) 1.5+0.02 1.54+0.03
80-84 2,214 (17.4) 1,076 (48.6) 1.5+0.03 1.46+0.04
>85 1,478 (11.6) 679 (45.9) 1.5+0.03 1.56+0.05
Insurance coverage
Payer National healthcare insurance 10,658 (82.7) 4,756 (44.6) 1.5+0.01 1.56+0.02
Medical aid 2,222 (17.3) 1,197 (53.9) 1.6+0.03 1.44+0.04
Health organization characteristics
Type Tertiary hospital 1,584 (11.7) 465 (29.4) 1.240.02 1.77+0.07
General hospital 4,196 (30.9) 1,749 (41.7) 1.440.02 1.51+0.03
Hospital 1,848 (13.6) 2,668 (50.3) 1.6+0.03 1.53+0.04
Clinics 5,780 (42.5) 2,821 (48.8) 1.6+0.02 1.61£0.03
Long-term facilities 177 (1.3) 103 (58.2) 1.7+0.10 1.88+1.06

Total number is larger than the sum of individual number for healthcare insurance coverage and types of organizations because payer of
insurance could be switched for a patient and a given patient visit one or more organizations.

PIM, potentially inappropriate medication

number of patients who were prescribed PIM
number of overall subjects

PIM incidence = x 100

PIM items means unique number of PIM per patient during study period.

total number of PIM dose per patient(unit dose*frequency per day*prescription days)

PIM use =

PIM use/10 medications/patient = PIM use *10

" total number of all medications per patient(unit dose*frequency per day*prescription days)
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o A vehs Aoz FAEAY. dREEE 65469
A2} vlarste] vhel7h @245 PIM WA o] A e}
Aoz FAMEe, PIM o] 7 B2 A=
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+ A= T3 2lol = gl %l Th(Table 2).
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PIM A Eo] %7t o ¥ 7lo® FAHQITKOR, 1.11;
95% CI, 1.08-1.13) (Table 2).

2|8 7]3k Fejjol] W PIM Y 2| Xfol= B} FEEH
vebseh. 2ekbgle] A9 AT el vlsiA PIM ARS-
o] 274} AX %A YePFTHOR, 2.69; 95% CI, 2.44-2.96).
o AF3 HdFdME x|zt 27 1.7595% CI, 1.66-
1.85) 2} 1.68(95% CI, 1.58-1.78)2 F3PAEH el H]3)] 1.7
v 71eF =2 pM A ES BRolom 2o IR

Table 2. Independent risk factors for PIM use among elderly patients with heart failure.

Characteristics Adj OR 95% Wald Confidence Limits p-value
Patient characteristics
Sex Men 1 (reference) - -
Women 1.20 1.17-1.24 <0.001
Age (years) 65-69 years 1 (reference) - -
70-74 years 1.16 1.12-1.20 <0.001
75-79 years 1.05 1.02-1.09 0.003
80-84 years 1.05 1.01-1.08 0.016
> 85 years 1.06 1.02-1.11 0.005
Payer National healthcare insurance 1 (reference) - -
Medical aid 111 1.08-1.13 <0.001
Visit characteristics
Types of Tertiary hospital 1 (reference) - -
health organizations General hospital 138 1.30-1.46 <0.001
Hospital 1.68 1.58-1.78 <0.001
Clinics 1.75 1.66-1.85 <0.001
Long-term facilities 2.69 2.44-2.96 <0.001
c-statistics 0.56
p value of Hosmer and Lemeshow test 0.09

Adj OR, adjusted odds ratio; PIM, potentially inappropriate medication.
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oFEH Al E
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¢l pioglitazone} rosiglitazone®= Z+7ZF 5.7%, 2.0%, 0.6%2]
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Table 3. Distribution of frequently used PIM based on sex and age group.

Beers Number of patients (%)
Criteria
Recommendation ALL Men Women 65~69 years  70~74 years 75~79 years 80~84 years 85 years
Benz(‘gjzial;fpi"e Total 2,795(30.9) 585(25.7) 2210(32.6) 507(29.5) 758(31.7) 718(31.6) 520(31.2) 292 (28.9)
Short-acting BZD ~ Alprazolam 1,108 (122) 213 (9.4) 895(132)  213(124) 311(13.0) 277(122) 199(11.9) 108(10.7)
Lorazepam 213 (24)  54(24)  159(23) 39(2.3) 54(23) 471 43(26) 30 (3.0)
QE: Triazolam 268 (3.0)  64(2.8) 204 (3.0) 24 (1.4) 7029 80(3.5)  57(34) 37(3.7)
High, Long-acting BZD ~ Diazepam 1,104 (122) 232(102) 872(12.9)  219(12.8) 297(124) 281(124) 199(11.9) 108 (10.7)
StSr(;Rr;g Others 102(1.1)  22(1.0)  80(1.2) 12(0.7) 26(1.1)  33(15) 22(13) 9(0.9)
Antithrombotic ~ Cilostazol ~ 513(5.7)  184(8.1) 329 (4.9) 117(68)  137(5.7) 142(63)  73(44)  44(44)
Tertiary TCAs ~ Amitriptyline 384 (42)  92(4.0) 292 (4.3) 70 (4.1) 90(3.8)  103(45) T2(43)  49(49)
Thiazolidinedione Pioglitazone 183 (2.0) 57 (25)  126(1.9) 51(3.0) 58(24)  33(15)  34(20) 7(0.7)
Rosiglitazone 52 (0.6) 150.7)  37(0.5) 15(0.9) 19(0.8) 9(0.4) 7(0.4) 2(0.2)
NSAIDs, oral Total 1478 (163) 271(11.9) 1207(17.8) 240(14.0) 346(14.5) 370(163) 327(19.6) 201(19.9)
Aceclofenac  385(43)  77(34)  308(4.5) 67(3.9) 83(3.5)  96(42)  86(5.2) 53(5.3)
Celebrex 187(2.1)  27(12) 160 (2.4) 26 (1.5) 43(1.8) 5022  41(25) 27(2.7)
QE: Meloxicam 379 (42)  48(2.1)  331(4.9) 57(33) 104(44)  90(40)  76(4.6) 52(5.2)
Moderate, Loxoprofen ~ 137(1.5)  29(1.3)  108(1.6) 20(12) 36(1.5)  30(1.3) 32(1.9) 19 (1.9)
StSr;RI;g Others 390 (43)  90(4.0) 300 (4.4) 70 (4.1) 80(33)  104(4.6)  92(5.4) 50 (4.9)
Cardiovascular ~ Digoxin 900(9.9) 322(141) 578(85)  208(12.1) 250(10.5) 195(86)  144(86) 103 (10.2)
Spironolactone 815 (9.0) 234 (103) 581 (8.6) 133(7.8)  20586) 211(93) 157(94) 109(10.8)
Egﬁ;lgsglmerf;;‘;n Total 641(7.1)  178(7.8) 463(6.8)  147(8.6)  180(7.5) 156(69)  100(6.0)  58(5.7)

2012 Beer criteria identify PIM using evidence-based approach and present with quality of evidence (QE) and strength of recommendation (SR).
NSAIDs, non-steroidal anti-inflammatory drugs; PIM, potentially inappropriate medication; QE, quality of evidence; SR, strength of recommendation; TCA, tricyclic antidepressants
*First-generation antihistamines include chlorpheniramine, hydroxyzine and clemastine. Quality of evidence of hydroxyzine is high among them.



) gAY RelAe] FAHoR B R

elgte). ol S A dTelM 2 Sl o) 27.8%, & 5
o o 11.7%=2 ¥usl dF-ZAze} vius & o 22 5
AZ vepfaz ek ek 39 AfATFeME eoldt
Zbol| A PIM xH}F HlIE7} 25%~30%2 Hagl A3be} vl
d B W= =2 XS Vel geka & 5 9ok o
X A7 ATl B2 zpe]E Hol: Z2 gl gkxlol| A 9]
PIM 71E2 diAfebEe] W9l w2 24 ze] zjo] Wi
ol Ao Azs B 4 9lvh 53] B dTelME 20124
#]A] Beers Criterias 2-8-3}517] wlToll HAFE =8 oF
E7o We7F F® Ao d7-Ael IS vlH S vl
A F= 9g Aolvh 2oy W 59 AAToIM =
ol ANA Aol He] PIM AWk Ao e} 2 3le] w3
okl Bk up o5& e £ oo, B A7Ede =9l
A5 gl PIM Aol - =35 SNHAE T
Az A 5 9ok

Aol w2 PIM ARl 9lelM= oA shxlell A PIM &
AE 2 AWE PIM NS4E B2 ZloE Jehded, ols
dubq ez ofAJo] FAel vls| FAdell Wt WIZk=r} ot
SR eo]-8E7}t 7] Wiel A2 PIM A o] BolA] 7|
g Ao] epd7} 353 & 4 Qe

vhololl mebME dubx o2 o] =&45 PIM LA o]
ke, 53] 704~7449] QA3 FellA PIM A o] 713
Euet. ol volrt eSS Tk dte] g AW o] T35
=7k AR Bl 4=rt B oo EES ANV
w el Aoz AZs] & 4= 9lek e 754 o] ake] A=
ol M= 704~7441 el ¥l PIM EAe] 7k Fhassle
73S vt o] 2 A v 23] SRl M=
$717ke sl A5A) Awe] X8 2 He)r) o
2EHR 2N A5 E0] AH-o] FolEAL o2 <l3] PIM
o] A= 3 ZHaslr] Wil Aew F5E AR
1 PIM AHSEel| Sloirs BE d3elA A9 u|x3)
A veld el Abgkglo]l PIM Abgel F97F 23S
HodF=3 gl

Byl PR e o 8Fedgiate] ik o] Aol A
PIME 13] o] AH-EE 7oz vehgon], s A~
g 32 ] A3} R FosRlel A A7 EE skAp R
PIM A E3 W PIM 7|57 9 Zl o0& BAEe] B
dgele] Jeloll wpet PIM Aol xfel7} ol Aoz v
epet. olejgt dAb B Feidge o] TEHQ Aol7t
PIM ARg-of o]l AAH 02 kS v|Her| Bl 3xbE
o] EAJeol} x5S OB ol4 el w2 A AR
FA 5o o2 Fod gl dotat Ao A ofe&
o ol Z7HEsL o A xAe] 2 =R ghot
o Bo| &7} 7] wWltol] AH 2 PIMO AMSTHE 2
H ¢ gl =3 s FeSAls Ao FE=rt Alg
7355 Alejslae Aol ¥ oE87|FR o oy
HAE F2 o] 75 ol Wol dellA g3t o=@

oot

spol djg AT 121

o] 3efjol] wE PIMO| ARE-o] 73 A o= nieddl Adetx
= A7 B 5 oS Aol sARE AR A M =
PIM A Eo] 44.6%1+ & ERE o2}, Ak PIM AR
<= o izt vl 23] A et PIM AHE-o
sk 271 2 23S oF 5= gl

PIM Aol kS T o dAtele] AWAE FAEH
g 2R 372N Al o8] e o}
< PIM ARE-9] zpo|7} 7H FEHAIA debe 53] &
FHYA-E FFAEH e v PIM A o] 2.7 =4
ehgdet. Eak ohEl 2ok A= PIM AMSHE €} 9
7] vl 2 Aoz FAHAY. oldt A 9w
73| 23 218419 BAS £33t o Afu| e A
A aE A 2 BAZ #e] glS Aew A7
3= g S Aol vk, FEAHTH A= H82EY
A ool w2 =2 F ARgel dst A A A}
o AE FEEe| 9l7] wFel PIM o] €} 2j57]
ol vls) Ao A Yehdbs Al E Hefxlg, 13
o= E73lal FEATH LM E 30%2] PIM HAYES B
o] 9lg Eul oz}, PIM AHETS 3ixl H-8oFE |0
N F oF LR 8o teor 2 55 vERA
o ol FHAHETH A e 3] 540 FEAS
ZHA AL AV 7] H3H <l FubE ste] Sl 3RbEe] W
Az 571 o wot 3Ake] S elv Al E 3414
717] S1siA o] FEES AREE] diEel Aoz 5
AE gl gdeiA A u7| e AR el AFA
kAol A 2] PIM ARg-ll gt vk Q] g x1o] 912 sl o}
X BFdte] TG FEAM-S oWl A E 5
A AAAQ AR 75 Fo| AlFsH sl &
T U=

AT =9 AFA SAleA PIMeE 7P w2
HIEE Bl ofE-2 wixv]olA| A Ao EE FAEUE
g, o]= 2 Sl o8 hE S AT Aol = FAF
g ARE BolFa 9ok wiz oAl A G| oFEL 9l
A Ao, S5, A2, 7198 Aolf 5 5417 Al A
gh opofel oFE ol RS 4o 4 gleH, o] glelA
GAL = ololx AHHl s 7 o sl 53] k9l
Atel| M= il ET obAl A 2] oFFH EAS v]RE3led oFF
2 A wWistE ofFo|ut-go]l Uut A<lel uvls) ¢
2 xR A "o AA] Fe] & ATl oFE
o] ko2 &2 BAIEIE HESt =3l 3RlEel| A Wiz
oAl o] AQFEQ AL7F 59%E  aspirin (10.4%),
glimepiride (9.6%), hydrochlorothiazide (6.7%) Th&22 &
HE-S A3 Ao Wy vl gl Fue) A= F9)
o} vlsiA] R F HEE dEv| oA AE ARl 9l
=, 2= =13Ate] ket wlzv obAl A Al G| o=
S AP gl Hleg AEYE aEE S =9l
FApol| Ao wize oAl H o] AR Ao B 4 agt 7



122

5 Al A Y AR-S ARA|Stedof & Zlo|w, Rl
A Q) g}l Al Wiz oAl A S ARE-sl oF & 7ol = AlA
g Fo2 P9 3

Wz oAl Al o= ooz wol AH4-¥ PIM
NSAIDs¢} COX-2 A s|Al 2 A= 9lch. NSAIDs9} COX-2
AeA s AW GEF 2 S AFAIRLEAN AFAe
S 7| o2 QI AMES TVMIA S sith
v FAAE )= Al sl Al NSAIDsE AH-a 739
ghe] geko = FHur|7h Fokwt T3 A& Aud )
2 ATl 5Y o]Ake] A7)7E NSAIDs = COX-2 A
A S A2 A5 B39, NSAIDs E= COX-
2 AafAle] Aute] PIMES ¥k AA| 22k 163%S 2HA|
e o2 vepgdc) AN AUl zhe] 4 59 oAkl
734k EA el 233819l A7 NSAIDsE =717 o3
Woll Ax Aupg whol A7]2F 43 739 FA WA A
A= d7] W, AAE =9l AFAH 3R M ] A7) 7H
NSAIDs = COX-2 A4 A =7 4 o =& 715
Ax wAg § gk FEHEX aceclofenac?t meloxicam
o] 7tz 43%¢<) 42%5 AFA|Ete] 7 el ARE-EH L K
=, ol & k=52 EF NSAIDsell BIsliA 1A F-21-8-
o] Aol :lgixloll M Az AME3E] Wl Ao F
=3

NSAIDs B3 COX-2 A 34l A7]7F ARE-A] =] $hAte]
A 23PAIE 2 o2 QI HATA EHS op|F BwE
ofe}, 53] =gl AlFA 3Rl AFA SAE o3
A Ape] AMES T § B E kel AFA g
Aol A2 o] 5 oFE-0] A& w3t F|FledoF & Zlo|t}.

Digoxin A4 #kx}e] X Fel|AM gkxle] FAS 434
713 FAkeEE <3k YUES 30% AE = F2d oF
Eoltk® T} digoxin® X8 0] F2 FEE digoxin?]
3557} 0.5~1.0 ngmLE 42 woll= AFA 2zjel A
frolgt 35 el ARl g% sl X ERETES
23l Aol 238 ofEe]Aub-go] wiwlEA et
o2 ola] £33 ALY APgEo] 712 4 ek o}
A = - 9 AR A B A ofshd dubA e dd &
% 0.125~0.25 mg& FoI3l=5 ARSI Qv 53] xelgt
A M sl o3t A147]59] A 2 digoxin®] &St
A 54 W3l 5-& aEste] duk Aoliy -2 g3kl
0.125mg 1¥ 13] == A ARgo] AAFE I g}, uleba
Beers Criteriao] M= =9l A¥A Zxlel A digoxing <Y
4% 0.125 mge 2H3A AMEERE 95 PIMSZ AA|
s o) B ie o3 7|ES Hlelu
digoxing AP SA7E 9.9%2 Viebhedl, o 5 (94%)
o] FAellA dd &% 025 mgs AHSEEAL gllen o
EE Aol A Ak g Bela 9lin) webA 9l
AFA Bl A digoxin®] A ARSEFel] gt Al 2 1
43 AHE0 R Q3 ofFo| S WA E o] QF o] 3

gul

ofN

lo >

e

Kor. J. Clin. Pharm., Vol. 24, No. 2, 2014

£ 9 APl digt A7t F 8l AlsEdn
Spironolactone A =HE A ZA] Al F-A 3kx}o] A}
g W AR o3l o3t JUAES AATIE At
st oz §lFHe] A AFA A =el| sleiA vt T8
AXE AR sh= oFEolth? Spironolactone> 1433+
g, 71 0A, 2REFES 5o GEelibs S 4o &
Ut 53] 550 2AFHEES 3R] L EH A ES
7 4 e A AQl ofEolubsolgtar & 4= gl
Fololl A A= g AT oJstd AFA FHate A9
spironolactone®] ARg-o] F7hglell whel MZ-FH Tl 2|7
FAke] e APl TRkt AT AHE el ol
o} 3 w}2bA] spironolactones AHE3 A -$-oll = A1) 53}
A ZF T AP s of sld|, dubgor oF
=54 AR F 57 ool €A ZE T WEkE #
Zhaljof 3l o] Foll = 1Y D92 IA ZF TEE 74
A =S AR L Qloh. E3F spironolactone®] ARS-EFol|
UAME AFAANAM L A8 f]adr) A5 I &=F
25 mge FFEFFo® FAEAL 9lon, Hd 50 mgs =3}
A= A3 D=F 313 Qi) Beers Criteriadl| A& =
ol A4 #Aol| A spironolactoneS AHEE 734 4 43
25 mgS 23| A AHSSE A8 PIMSZ AJA|ElaL gl
o]zl 7|+ =olo A A7) 5ol FraEe] S W o}
et IZFEES T ol 9 R, HeE
AAFEALS AAA = A LHA LA A A,
NSAIDs 5)5+ F8313 e A-97F w7 w2l o3t
712 AAEEAL AT 4 e B ATl AE PIM A
v} = 8.9%7} spironolactones YU 25 mgS ZsHA A Ht
g Ao ® Yehgon o] 2 80% o]Ate] dal £ 50mg
S Aukak Aoz BN =G AAARE A=), Spironolactone
o Hat WA 23.692 AW 90%7F 304w
Aurololet. o= 37} 1w S w7 S WS ks
A& AAsILE AR 83 AEs s AA Ar|Hew
FARLS=A ] e B A7REE T @1 4
9=, 31882 spironolactoneo] *WHE 2] <F 3%
ATl 60 o= yeht IA ZEeEe A7
el A3 57 A HE -2 Al
AmitriptylineS E3gt A3H] -9-2A1= 2580 of
et AAHSA T5, HFs oW 5 uoks Ask 2 A
4ol AHEERE oFEolv AR Al TS
A= 2hg-o] Zsled 37, AR/, 77, W] 5 42
717 AR Al & YA = glem], 53] =3l AM
7194 A"k frEste] A 2 24 3SR
4 o5k Wt opg), Rwztal dAlzhge] e o
=2 X9l 1A E Al g A AuE oA
o] I BaE giep 0 B e AT
o] A2} ulRE7 A 2. amitriptyline®] 2=l SR}l A TR EE ]
e FEE e, PIME e 3219 42%F

Er_'_ll




S kel AR FAAMY] Aoz AT oFEAE

2R3k ek, Wb =¢] AR BAoll A amitriptylineS: ¥
Z3k A3 3-gA] ARgel wist B AlFst Fo)7F 3
s 7oz AgEy.

A9 S| 2elmlA]l gt F-wzbal7 A 2R wEe] =
Qlell M) ARgo] At o7 BiEe] et & el
A= el AR 2zl 7.1%7F 1AH a2 A S A4t
e 710 2 yehyled] o= As)ad 7o) vlsd Aol
et MY &8 ~elIA 7 23] Sl EEAIE Al
Sz A B 7] W] o] Egt A A R rtEN S
7FeAE A7 B 4 oloh 53] A9 8| 2eRIAlE o
w7 el o Hat E3hE o] QLA ofellA] Argle] Tt
37| el =13 A A o] F FEFol TS AHS
2 7FsA T ol 2 st ofEol kS| Ade] mi¢ Fo
& 4 9l

Beers Criteriacl| A= 578 23S 7HA| AL Q= Q1 3krlel| A
2] PIM®] 7]&=(CD)y= AAISIL sl=dl, AT 75 ol
A olF-8F NSAIDs®} COX-2 A 3A|S- ¥]&E3}e] pioglitazone,
rosiglitazone, cilostazol, dronedarone®] EFIE o] low,
diltiazem} verapamil-> 553 Al -dol| A 2] PIMS2 | A3}
3z gl

Cilostazol:> P43 &35 AAISIL P AEAAHE-& el
Wi =2 7HEeE) S 233 D A 3hef] AHg-o] # 7}
g oFEolnt. o] flex FH7Fe] RSz A AHIE AR
T FAAA LS A7) S8l aspirin, clopidogrel®t A A}
L4715 3, Sl S H w7 F )
W A FHo2x AREE Qle A RE YA Tl A
cilostazol} fAFeE 2H8-& 713l oFEFo| 913} n]aLste
AR Ao AES Fole Aol H2H 7 cilostazol>
BE AA Aol A o] ARge] Al F7]E Hel Sl
ofEolth 2 AFolME =gl AR Il A€ cilostazol
=ule] PIM A} & 6.6%% X}A|5}e] spironolactone THE-2-
2 2 0ER BAEQ o)elet A =9l AFA At
oA Kot obAgh FEARES $siA ok Mg F27}
93-S AT Sl

Rosiglitazone & pioglitazone-> thiazolidinedione 7] <& 2]
T XB8eokEelth o] 52 AYAFE frdsled AT
s A3 F dernE FE5E-FF(NYHA class
HI-IV)e] AFA Sl Al AR 7]2 Hof glew, syt
MAH ZE AFA A ARE7IE Hel Sl AtE
oY £ QAT M= thiazolidinedione A Q9] ¢FEo] PIME:
AP 3z 2.6%%5 2FAEdET pioglitazone®] 2.0%,
rosiglitazone®] 0.6%%] ¥]&Z A&-=¢loh. &3] rosiglitzaone
= FT 10 9 AFE A A HESS 23 AY
A Azke] FHEES AFFES Tl Ae] wEH A
Aol Hsl] AgA oz =gto] Hojghel? aBigs} v
20104 10¥ f392] k7] F(European Medicines Agency)ell

oot

spol djg AT 123

M AsEs At e, uE53 e A el
20109 1198 71322 rosiglitazones S A}l A1t wf
T A o2 AMBIES FoRH o] oFEe Xuta ZA|
£ dAA-Lw FAAAHE AR & ATl e 20104
rosiglitazone®| P/ el sk FAI71 == 7] o]l 2009
9 ARE ddez A7) die] d72AE 34 &
oA oifsle] FAs=E = e AL S 5
At =3 AFALEANAME 9l AFA 3R] FEE AR

T AEAY IAREARE 2712 FAS PR
22 SRS 7RIH A, 2 dFellMe A A
o] opuzt Aol AlEE HFHAAME IR B3}
7] wEel PIM AWMIEZF AlA] 3k} 2pel7t gl
Aok A ANAS S22 PIM AHSRES AT S
2 A7AFANA A ARG 2 A7 g AR
A Arglel. 4, Beers Criterias =13l A] PIM XS
sl d el shte] AR o] E = UA|EE oFEA
vre] HAA Frtel| A Q] 7]Fe] E o ik B AT
o| Al ARE-SE AFR ol M AT 3kAke] el 2 i
B4, 3AARY] FARE Foll A3 AEE ol == F
718t 4= ¢l9l7] wlj<Foll ©<=3] Beers Criteriacl| A #| A%l 2F
=o| E3tEe] Tl sjA] o] & XAk Anrelztal ©A
AZI7F FE AFE S 5 vk =3 QIFHE P oFE
o] ofHehd mi= oFgshd EAe gleiA zbol7t A&
o=t 2o A AA = Beers Criterias 12 U] $hkx|o]]
L3l Flollx o= AXE Algte] ol& F o AA, £
ATALRAAME Y vFe kel Hgt AEE I 5
MR EFHA R oFFE FA U Aol A AL =7 ool
TAAN} H2FE RS 7P A o ol
o|g3t A M E B3l E AT v 22 Aol
Al 2ol g 7HIg. A WAlZ, B AT ARS7E a8 she e
7ol mel A ske] fHlFo] AR Frbskal glon,
PIM AH2-9] vl =7} Evhy B s ol ARA 3RS A
L7 IAE A ol 7]E W] AT A
A =Q18AES A2 PIMe] dH3Hg B3 Ade
2] £ 71 =1 3AE HAke s A5 AlEiY
+ Al ApEAS 7RG & 4 gloh T iAs B A
TFollM= PIME 37Fels ) SleiA] 7H EHH o2 el
AR 3L 31 Beers Criterias: AH8-3151-2m, 2754l
7k 20124 7)ol T3k B7HE S Rt R B
AT AEYY IRFEARE 22 EH S AP
B2 A7l A S AA =9l AFA Akl o
g HEAS veRITaL & 5 glen, mebd B d7Ad



124

2 QU A8 S ol A ek & 5 gl

2 =
2 ATl E S =9 AFA Szl PIM A Ee)
AA =l 3AbFol| M H e 7] Yehbs A2 FAEHAH.
&3 AH-E= PIMEE = Ml oA A G2 oF=2 ]
S84  NSAIDs COX-2 A3Al, cilostazol,
thiazolidinedione Al 42} k& 5 A4 Aol A 53] AME-
< FsloF & 5ol v EFE ] sk =3t digoxin,
spironolactone 5 =8l A% x| A SFFHo] H g3t
A4E ZAME I o573 FeE 2 2ok dS st
Aol A PIM A Eo] 7H 2 Z o2 vepgon, 3
AT YN E =& PIM A ES HofFal Q)] ol o
g A A A o) 3L FFH < A wie] AFHS HefFgn

=N
=

aAle| 2

o] R FAN S AfohA] i Tu] @)l £ shed
A5 S

o

P =8

i

1. Statistics Korea. Elderly statistics 2012. Available at http://
kostat.go.kr. (Accessed on Dec 18, 2012).

2. Turnheim K. When drug therapy gets old: pharmacokinetics
and pharmacodynamics in the elderly. Exp Gerontol 2003;
38(8): 843-53.

3. Gallagher P, Barry P, OMahony D. Inappropriate
prescribing in the elderly. J Clin Pharm Ther 2007; 32(2):
113-21.

4. Hajjar ER, Cafiero AC, Hanlon JT. Polypharmacy in elderly
patients. Am J Geriatr Pharmacother 2007; 5(4): 345-51.

5. Hamilton HJ, Gallgher PF, O’Mahony D. Inappropriate
prescribing and adverse drug events in older people. BMC
Geriatrics 2009; 9(5).

6. Opondo D, Eslami S, Visscher S, ef al. Inappropriateness
of medication prescriptions to elderly patients in the
primary care setting: A systematic review. PLoS One
2012; 7(8): e43617.

7. Stockl KM, Le L, Zhang S, et al. Clinical and economic
outcomes associated with potentially inappropriate
prescribing in the elderly. Am J Manag Care 2010; 16(1):
el-10.

8. The American Geriatrics Society 2012 Beers Criteria
Update Expert Panel. American geriatrics society updated
Beers criteria for potentially inappropriate medication use

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Zhan C, Sangl J, Bierman AS,

Kor. J. Clin. Pharm., Vol. 24, No. 2, 2014

in older adults. J] Am Geriatr Soc 2012; 60(4): 616-31.
et al. Potentially
inappropriate medication use in the community-dwelling
elderly: Findings from the 1996 medical expenditure panel
survey. JAMA 2001; 286(22): 2823-9.

McLeod PJ, Huang AR, Tamblyn RM, et al. Defining
inappropriate practices in prescribing for elderly people: A
national consensus panel. CMAJ 1997; 156(3): 385-91.
Gallagher P, Ryan C, Byme S, ef al. STOPP (screening tool
of older person's prescriptions) and START (screening tool
to alert doctors to right treatment). consensus validation. Int
J Clin Pharmacol Ther 2008; 46(2): 72-83.

Holt S, Schmiedl S, Thurmann PA. Potentially inappropriate
medications in the elderly: The PRISCUS list. Dtsch Arztebl
Int 2010; 107(31-32): 543-51.

Rognstad S, Brekke M, Fetveit Al, et al. The Norwegian
general practice (NORGEP) criteria for assessing potentially
inappropriate prescriptions to elderly patients. A modified
delphi study. Scand J Prim Health Care 2009; 27(3): 153-9.
Ministry of Food and Drug Safety. Handbook of appropriate
medication use for elderly 2009.

Oh JM. Drug use pattern and evaluation for appropriateness
in geriatric patients. Ministry of food and drug safety 2004.
Fialova D, Topinkova E, Gambassi G, et al. AAHOC Project
Research Group. Potentially inappropriate medication use
among elderly home care patients in Europe. JAMA 2005;
293(11): 1348-58.

Nam JS, Shin WG Oh JM. Pattern of medications usage
and potentially inappropriate medication usage among
Korean ambulatory elderly patients based on an explicit
criterion. Kor J Clin Phar 2005; 15(2): 149-59.

Yoo BW. Pattern of medication usage and study of
Potentially Inappropriate medication usage among elderly
patients based on beer's criteria. D.R. Thesis for medical
science Soonchunhyang University. 2007.

O'Sullivan DP, O'Mahony D, Parsons C, ef al. A prevalence
study of potentially inappropriate prescribing in irish long-
term care residents. Drugs Aging 2013; 30(1): 39-49.

Go AS, Mozaffarian D, Roger VL, et al. Heart disease and
stroke Statistics?2013 update: A report from the american
heart association. Circulation 2013; 127(1): e6-e245.
Lindenfeld J, Albert NM, Boehmer JP, er al. HFSA 2010
comprehensive heart failure practice guideline. J Card Fail
2010; 16(6): e1-194.

Rothberg MB, Pekow PS, Liu F, e al. Potentially
inappropriate medication use in hospitalized elders J Hosp
Med 2008; 3(2): 91-102.



S xql

24.

25.

26.

27.

28.

29.

30.

31

. Akazawa M, Imai H, Igarashi A, et al. Potentially

inappropriate medication use in elderly Japanese patients.
Am J Geriatr Pharmacother 2010; 8(2): 146-60.

Statistics Korea. The Korean standard
diseases and causes of death 2012. Available at http:/
kostat.go.kr/kssc/main/MainAction.do?method=sub&catgrp
=kssc&catid1=kssc03. (Accessed on Jan 1, 2013).

Chun YS, Suh YW, Lee ES, er al. Medications causing
emergency department visits due to adverse drug reactions

classification of

in Korean geriatric patients. J Kor Soc Health-Syst Pharm
2012;29(3): 271-80.

Kim Y, Jung S. Benzodiazepine prescription patterns for the
elderly patients at ambulatory care in Korea. JPERM 2008;
1: 60-7.

Antman EM, Bennett JS, Daugherty A, et al. Use of
An Update for
Clinicians: A scientific statement from the American heart
association. Circulation 2007; 115: 1634-42.

The Digitalis Investigation Group. The effect of digoxin on
mortality and morbidity in patients with heart failure. N
Engl ] Med 1997; 336(8): 525-33.

Rathore SS, Curtis JP, Wang Y, ef al. Association of serum
digoxin concentration and outcomes in patients with heart
failure. JAMA 2003; 289(7): 871-8.

The Korean Society of cardiology. The manual of heart
failure. 2007. Available at http://www.khfs.or.kr/pdf/ebook.pdf.
(Accessed on May 13, 2013).

Jessup M, Abraham WT, Casey DE, et al. 2009 focused
update: ACCF/AHA guidelines for the diagnosis and
management of heart failure in adults: A report of the

nonsteroidal ~ antiinflammatory  drugs:

AR FAp M) Ao R A ofEALS H el AT AT

32.

33.

34.

35.

36.

37.

38.

39.

125

American college of cardiology foundation/American heart
association task force on practice guidelines: Developed in
collaboration with the international society for heart and
lung transplantation. Circulation 2009; 119(14): 1977-2016.
Pitt B, Zannad F, Remme WIJ, er al. The effect of
spironolactone on morbidity and mortality in patients with
severe heart failure. N Engl ] Med 1999; 341(10): 709-17.
Juurlink DN, Mamdani MM, Lee DS, er al. Rates of
hyperkalemia after publication of the randomized aldactone
evaluation study. N Engl J Med 2004; 351(6): 543-51.

Wiese BS. Geriatric depression: The use of antidepressants
in the elderly. BCMJ 2011; 53(7): 341-7.

Ancelin ML, Artero S, Portet F, er al. Non-degenerative
mild cognitive impairment in elderly people and use of
anticholinergic drugs: longitudinal cohort study. BMJ 2006;
332:455-9.

Doraiswamy PM, Husalin MM. Anticholinergic drugs and
elderly people: a no brainer? Lancet Neurology 2006; 5(5):
379-80.

Packer M, Carver JR, Rodeheffer RJ, et al. Effect of oral
milrinone on mortality in severe chronic heart failure. The
PROMISE study research group. N Engl J Med 1991;
325(21).

Lacy CF, Armstrong LL, Goldman MP, et al. Drug
information handbook, 19th Ed. Ohio: Lexi-Comp, 2010;
1235-1237, 1388-1390.

Nissen SE, Wolski K. Effect of rosiglitazone on the risk of
myocardial infarction and death from cardiovascular causes.
N Engl J Med 2007; 356(24): 2457-71.



