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ABSTRACT

Objective: South Korea made a list of potentially inappropriate medications (PIMs) for elderly patients in 2015 and has prompted
medical professionals to prescribe proper medication by using the drug utilization review (DUR) system, It has been three years
since the system was introduced, but related studies have rarely been conducted. This study aimed to evaluate the effect of the
DUR system on the prescription of PIMs for elderly patients, Methods: The data on the prescription of PIMs for elderly patients (>65
years) who received medical treatment between March 1st and May 3ist in 2015 (before introduction of the DUR system) and who
received medical treatment between March 1st and May 3ist in 2018 (after introduction of the DUR system) were retrospectively
collected from electronic medical records, Results: The prescriptions of PIMs decreased from 3,716 (7.7%) to 3,857 (6.9%) (o ¢ 0.001),
The prescription of escitalopram and paroxetine, among selective serotonin reuptake inhibitors, increased significantly, and that of
short—acting benzodiazepines also increased significantly from 454 (0.93%) to 624 (1.2%). Conclusion: Prescription of PIMs for
elderly patients significantly decreased (p { 0.001) after the DUR system was introduced, Further expanded studies of PIMs need

to be conducted for the safety of elderly patients,

KEY WORDS: Drug utilization review, elderly patient, inappropriate medications

A A13]el] FolEHA] AEgro| I o7 7]Eo]
ekl whet Q1] aEsrt A&l glom, o= Qlgh
olf HIEE A&HoR Frlelal it 20179% =] B
A AFo| W2 654 o =91 Q1T HIE-2 A Q1
13.8%°1™, =] =33} A4= 104.8% FFo02 IeA 9l
o1}, 202590 654] o) =91 Q1 H]&-0] 20.0%, =# 3}
A5 165.6%0] 3L, 2040391 654 o) =91 Q1 H]go]
32.8%, =83} A= 303.2%71A] 2718 Aog o iEta
ATED w3tk 854 o)) =91 Q19 2015 513 ol A] 10
W 30] 202500 1145 0.2 2ul) o) Z7}8lar, 2060

o= 5058 Mo 2 2015 thH] 18] A=
A3kar ekl

654 od =91 Q1] A g HlE% dvit) SVl A=,
2017950 E 1 Blgo] 28% 32479 Ao=Z AJdhH] 12.1%
Z7V3k.0m™ 2010959 14% 1,3509) A3} vl wsha 20 4
T Z718HATh? =3 2017 RS 7)F0 2 WA 2 19
T AT WEH= 1,391,0009 019001, 654] o] =219] 1
ol AP B H|= 4,255,0009. 0.2 TH T} 36) o] =4
Uehgtt? o]k 1gH] F okEu)e) HFE st} 718}
31 900] 2017 % 5 FREHI(AAREE) 162 2,1799 U T 65

=713 71 0.2 o

*Correspondence to: Kwang Joon Kim, Department of Pharmacy, Chosun University Hospital, 365 Pilmundaero, Dong-gu, Gwangju, 61453,

Republic of Korea
Tel: +82-62-220-3296, Fax: +82-62-227-3745
E-mail: nocky@hanmail.net



26 / Korean J Clin Pharm, Vol. 29, No. 1, 2019

Al 073 :=R1R179] SFEHIE 63 4,966%] YO = A OFEH]
<] 40.1%% AA|s}ar Yok

201445 SAPY =RIAEIEARIA =R10] dnk 5409 7]
S3E) A @3l w2 65~69419] AT =912 94.6%
oA 7FeAIgte] itk -SHEIATL, 70~744] AT 86.4%
oY 4], 75~794] A TS 80.3%Cl 41, 80~844] AT 65.7%
oA, 854 o] ABTE 44%0A 715 Aldte] fitk= 2
7k sk wole] AAA 5] Aske Aol Holdys
U BASA b o 5 ek

olefet opEHIS] BTk} Q1) s B
e w9le] A9 e vy AR NS Slste] Be o
F& AR 7P A T AR Q15 ok E A ol
g 38wl JPse] B88 BHlFE Ao oFF Al
A 6% Felrt Ba g Aol

v, 47 5 o8 Uzl =9) 341 ok 858 %)
3ol oale] A A Folahes At k. w0l $4
A oFF ALS- 7} A] o] ARE-5)al 1= American Geriatrics
Society Beers Criteria Potentially Inappropriate Medication2]
B9 ARAY 7Hed) QA T Y, A 5 TH
£ Qe olF2 Holt SFEES ngoR vl gud,
British Geriatrics Societyoll 4] & sjdo] 23] vlA=o]
Hol| A =2 AFE-3}ar 1= Screening Tool of Older People’s
Prescriptions (STOPP)®} Screening Tool of Alert to Right
Treatment (START) criteria= Beers Criteria®} &¢] 72182
TS A TS T AR Al Tlel=E AlEska
itk o] 9o = PRISCUS (latin for old and venerable) list,
FORTA (Fit fOR The Aged) list, EU (European Union, 7)-
PIM (Potentially Inappropriate Medication) list 5-¢] AR5
3 SJek

S-2lyelol N 200993} 20153 F 21 w=lo gk ojof
F 2 A AR0S dghste] 2 24 A s S
S ek AR eE koA A 24 A] 17t BoF
A Fojafat ololE F W FoAN, welFoloRE
E2S #2310 Qo) 201543 10200 AR 24 97
o] Fo] Fewd 21UH9] A AMS AR T VI &5
(tricyclic antidepressants, long-acting benzodiazepines)2] 20
7 AAEL Q1R o 2 TAIEKYALY, o] drug utilization
review(2]2E QEIAREA M, o]} DURYE F3ate] A3
W AAES Aldete] =1 Sl tigh A oFF AMS-S
=38k glek. 1y o]#)3k DUR A8 3 31do] X &7}
A% DUR A& F3F eQlFof ok ARg-o] A4 712d o
e v e ES AR S B
DUR A3} A3} 3 654 o] 1=1gkate] ofF A5 f46}
of =l DUR Al&Hlol HASIAL Sl =159 o] AL
€ AAA -5 Bl Bars) skl

=

A7 Y
AT oie & 712H

AT oS T 33 B ©@d7idelA DUR A8 7
(2015 3¢ 195H 5¢ 319)7 A1) 32018 39 1YF-E]
59 319)9] 717 Bt ) IEE -2 654 o] =3 A4}
£ OPoZ ailon, B8 oF s W] ok A9} Als
T2 f5te] FARIE Fo] ke 9w APl A9
staich 2 Aol o] =21 uid d7ellA 654 o)
do sal Qo] B diME Y 71ES A48
8~19)

[¢]
32

=

=}
N

o

=z +=H
Helo] AR F7IES o83l gt A7, 3, X8 7,
g, A jES oRE Fofl thgk AR & Rskelth B A
Athshard g o stATa-2 4] 2] 93] (Institutional
Review Board, IRB)?] A9)& 5335t & A5 3 @ A4E
A ZAEFHTHIRB 2] Z=: BTMP-2018-439).

rr X

zS|
Aol A4 TS shetst) Sisel Y, 9%, AE 7
A HE-E BASIAL, A% 65~744] AT, 75~844) A
2,854 o)’} AFTY A FRro = el Ut oF
£ AHE 938 DUR A3l 23} 59 A7) Bt 9 33

S HRESE 654] o) W=}l Ao WA oFE AW
Qo] oFE A vl Bl BASLRL, =1
oJoREe AR FAAEZIY DUR #EjHe] wQlFojoks
52 3203 2 A7 A9 33 9578l M ALE-H I )
= QTR0 7 ZALSF THTables 1, 2).

w5 DUR Alaio] wle Al st 4=2 B715)] Slat
o] tricyclic antidepressantse} ©2] =4 F4-83 4744
Zhg-o] A9 glo] =Rl okEdl| tiste] thA] Aoz Al
= selective serotonin reuptake inhibitor (°]3} SSRI)®}
long-acting benzodiazepinesE T} 2F-& A|7Fo] Fol Fzkg-o]
Z-& short-acting?} intermediate-acting benzodiazepine®]] T
Sl 7} #4018 Alec). 24 A 5 849 e 2
2L A g2 A8 3 A doe] Aoz st
(Table 3).

Tt MES(%)E 47 F718HdTh. o
32} 1008 A 5 AFEste] 17]81H
om, A8 7} o 654 o)iFe] A S5 654 o)
AA| =e1gzte] 8 YAl 100S Fahs WS ARSI

2
I
z
r_BE
ook
lo
e
X (T,



Drug Utilization Review A3 A% 33 ¢ 8 7] 3ol A 2] =01 2] o o)) #0824 /27

Table 1. Potentially inappropriate medications list of elderly
patients in DUR in South Korea

Category of drug Ingredients Routes
Amitriptyline HCL Oral

Amoxapine Oral

Clomipramine HCL Oral

Tricyclic Dothiepin HCL Oral

antidepressants (Dosulepin)

Imipramine Oral

Nortriptyline Oral

Quinupramine Oral

Chlordiazepoxide Oral

Clobazam Oral

Clonazepam Oral

Clorazepate Oral

Long—.ocﬁng Diazepam Oral, Injection

benzodiazepines Ethyl loflazepate Oral
Flunitrazepam Oral

Flurazepam HCL Oral

Mexazolam Oral

Pinczepam Oral

Quazepam Oral

Table 2. Potentially inappropriate medications of CNUH* based
on DUR for elderly patients

Category of drug Ingredients

Amitriptyline
o . Nortriptyline
Tricyclic anfidepressants . .
Imipramine

Clomipramine

Diazepam
Clonazepam
Long-acting .
benzodiazepines Flunitrazepam
Clobazam

Ethyl loflozepate

*CNUH, Chonnam National University Hospital

Table 3. Selective serotonin reuptake inhibitor & short-acting
and intermediate-acting benzodiozepine of CNUH*

Category of drug Ingredients
Escitalopram
Fluoxetine
Selective s.ero"rc.)nin Fluvoxamine
reuptake inhibitor
Paroxetine
Sertraline
Short-acting and intermediate- Lorazepam
acting benzodiazepine Alprazolam

*CNUH, Chonnam National University Hospital
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Table 4. General characteristics of study group

Before DUR After DUR p-value
(%) (%)
Total number of prescription 48,514 56,000 -
Total number of patient 30,364 36,183 )
aged 65 and over
male 14,901 (49.1) 17,887 (49.4)
Sex (%) 0.355
female 15463 (50.9) 18,296 (50.6)
65-74 17,092 (56.3) 18,573 (51.3)
Age (g)ecrs) 7584 11,563 (38.1) 15,146 (419) 0.000
0,
over 85 1,709 (5.6) 2,464 (6.8)
cv 10,526 (34.7) 12,952 (35.8)
NR 5398 (17.8) 6,280 (17.4)
Department of 1,853 (6.1) 2395 (6.6)
medical care 0.000
(%) URO 1,155 (3.8) 1,245 (3.4)
PSY 868 (2.9) 1,070 (3.0)
etc. 10,564 (34.8) 12,241 (33.8)

CV; Cardiovascular medicine, NR; Neurology, Gl; Gastrointestinal
medicine, PSY; Psychiatry, URO; Urology
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&) o= AA| 56,00071 F 3,85771(6.9%) 0% A F =9
FojeRRe] AW = A A 4= dib] BAHeR fo3)
A 2435 90Hp < 0.001). 948 FPEZ AEE DUR Al
&) Aol 65~744] AETro] 2,03671(54.8%), 75~844] IE
0] 1,53071(41.2%), 854 ]/ A% 15071(4.0%)°]1 S,
A3 Folle 65~744 ATl 1,89571(49.1%), 75~844] <
B1ro] 1,73271(44.9%), 854 o’ AR -2 23071(6.0%)0 =
65~744] AHT-E DUR A3 HRTE Al § eQlFofokE
o] Alg-o] BAIF o7 {25 ZASAI(p < 0.001), 754
oldel A FrlNE BAHCE fosA Il
(p<0.001). °FF AHE- AgRe oEo] S8 1SR gdal
TY AR ARE S A83e] 4+ES A7 DUR Al
8 HollE amitriptylineo] 718 =& ME2 Aute Q159
ekZo]lt}. DUR A8 Foll= clonazepam®] 7} =& HIE
2 A Rl eEol A

oFE W ALSHSES A W2 vlwsle] B amitriptyline
L DUR A& Aol 1,629710] W= a1, Ald) Sojl= 1,3687
o] A=|o] Alg KTt FA X O FoJsA st ARE
HYtHp <0.001). 93 FEE= DUR A3 3 65~744] A
Hato| A amitriptyline®] *Wo] BAFO R FolskA A
SIAL(p < 0.001), TFE AF FRIIM= TAHSRE frold)
Al Z7V3FATtH75~844] p = 0.001, 854 ©’¢ p = 0.003).

Clonazepam®] 73-%- DUR A|3} Hol|l= 1,413710] A=,
Al Foll= 1,757710] Ao} AR fFosiA Zvt
SFATHp < 0.001). A% FXPEZE 65~744] A3 F1IolA
+ DUR A3 - clonazepam®] AR SAIZ 02 F2l51A|
AR 0 H (p < 0.001), T2 I% Folxe S8t o
2 771 S amitriptyline®} FAFSE B3-S B o)

Nortriptyline®] 73-9- DUR Al Holl= 432710] A=,
A8 Foll= 570710] Ao clonazepam®] 7-5-9} 20| &
ARz fFoleil S71ekAtHp < 0.001). A% FbE= &
HHEH DUR Al & 65~744] 948 FtellAe $7F TS,
754 o) A% T A AFS Yoy FAFoR
oA &

Diazepam?] 7-$- DUR AJ3) Holl= 157700] =3, Al
& Foll= 103710] AWElo] BAIHCR fofshAl 7HAstd
CHp <0.001). 18 FZHEE Ao{R 75~844 15 71
M T TS Bola 11 9] ¥ lME S AEFS
R oL} BAAH 02 FolalR|E YTt

Imipramine®] 73-%- DUR A3} Holl= 58710] =11, A
3 Foll= 42710] AEo] BAFOE FolaH st
(p=0.046). A% FIPEE AHEH 75~844] AR TolA=
371 AgE HYou} 11 9] A7 e fa AgS B
AL BAAH 22 FoJ3A = Ut

1 9] flunitrazepam, ethyl loflazepate, clobazam, clomipramine

o] A% A o AW 57t Aol BAX SR fost AAE
eI A= 24kt Table 5).

OFE AMS- 3RS 654 o] =18kA} 1008 T A = H
Wale] B =215:0)0REL DUR Al8) Aol 12.24710] A4t
=31, A8 Foll= 10.66710] Ao} Ald) AK ) 13% i
3 AE HATHp <0.001). AHE- A3S oz g A m
amitriptyline® DUR A3 Fe] 5.36710] 2utE] a1, A3 o
£ 3.78710] Ak o] A3 AR} 29.5% 743 29 B
a(p < 0.001), clonazepamS DUR A3 o] 4.6570] 2"}
31, Al Sl 4.86710] A= o] Als) BT 4.5% S7FsE
AIE HYTHp <0.001). Nortriptyline> DUR A3} Hoj|
1.42730] ZHbe] a1, A3 o= 1.58710] 2WbE]o] A3 MK
o} 11.3% =713 232 R 3(p < 0.001), diazepamS DUR
AlgY Zol| 0.52710] e 31, AJ) Foll= 0.28710] A= o]
A& BT} 46.2% 743t Aae HTHp <0.001). Imipramine
<2 DUR AJ3) A 0.1970] xuts)a1, AJ3) Sofj= 0.1179]
A=lo] Ald) R} 42.1% 743 23S B (p =0.046),

Table 5. Comparison of number of prescriptions before and
after DUR

Category of Age Before DUR  After DUR value
drug (vears) (%) w P
65-74 2,036 (54.8) 1,895 (49.1)  <0.001
Total number of 7584 530 (41.2) 1,732 (449) 0.0
inappropriate
prescription (%) over 85 150( 4.0) 230 (6.0)  <0.001
fotal 3716 3,857  <0.001
Tricyclic antidepressants & Long-acting benzodiazepines
65-74 921 (56.5) 653 (47.7)  <0.001
L 75-84 631 (38.7) 615 (45.0) 0.001
Amitriptyline
over 85 77 (4.7) 100 (7.3) 0.003
total 1,629 (43.8) 1,368 (35.4) <0.001
65-74 765 (54.1) 836 (47.6)  <0.001
75-84 604 (42.7) 824 (46.9) 0.020
Clonazepam
over 85 44 (3.1) 97 (5.5) 0.001
total 1,413 (38.0) 1,757 (45.5) <0.001
65-74 215 (49.8) 314 (55.1) 0.095
o 75-84 194 (44.9) 228 (40.0) 0.119
Nortriptyline
over 85 23 (5.3) 28 (4.9) 0.769
fotal 432 (11.6) 570 (14.7)  <0.001
65-74 88 (56.0) 62 (60.2) 0.569
. 75-84 67 (42.7) 37 (35.9) 0.251
Diazepam
over 85 2 (1.3) 5 (4.9) 0.084
total 157 (5.2) 103 (2.¢) 0.000
65-74 34 (58.64) 21 (50.0) 0.526
. . 75-84 21 (36.2) 21 (50.0) 0.252
Imipramine
over 85 3 (5.2) 0 (0.0) 0.143
total 58 (1.5) 42 (1.0) 0.046
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Category of Age Before DUR

After DUR

-val
drug (vears) (%) (w ~ POe
65-74 9 (920.0) 3 (60.0) 0.171
. 75-84 1 (10.0) 2 (40.0) 0.171
Flunitrazepam
over 85 0 0 -
total 10 (0.2) 5 (0.1) 0.172
65-74 0 1 (25.0) 0.197
Ethyl 75-84 5 (83.3) 3 (75.0) 0.747
loflazepate over 85 1 (16.7) 0 0387
total 6 (0.1) 4 (0.1) 0.447
65-74 1 (33.3) 2 (66.7) 0.187
75-84 4 (66.7) 1 (33.3) 0.187
Clobazam
over 85 0 0 -
fotal 6 (0.1) 3 (<0.1) 0.447
65-74 2 (50.0) 3 (60.0) 0.764
. . 75-84 2 (50.0) 2 (40.0) 0.764
Clomipramine
over 85 0 0 -
total 4 (0.1) 5 (0.1) 0.781
Selective serotonin reuptake inhibitor
65-74 659 (58.2) 819 (55.5) 0.172
. 75-84 434 (38.3) 607 (41.1) 0.145
Escitalopram
over 85 40 (3.9) 50 (3.4) 0.843
total 1,133 (30.4) 1,476 (38.2) 0.002
65-74 231 (60.2) 326 (54.4) 0.087
. 75-84 142 (37.0) 244 (40.9) 0.223
Paroxetine
over 85 11 (2.9) 27 (4.5) 0.189
total 384 (10.3) 597 (15.4) <0.001
65-74 117 (54.2) 140 (54.5) 0.947
) 75-84 96 (44.4) 114 (44.4) 0.985
Sertraline
over 85 3 (1.4) 3 (1.2) 0.830
fotal 216 (5.8) 257 (6.6) 0.742
65-74 15 (55.6) 26 (68.4) 0.290
. 75-84 12 (44.4) 12 (31.6) 0.290
Fluoxetine
over 85 0 (0.0) 0 (0.0) -
total 27 (0.7) 38 (0.9) 0.430
65-74 13 (40.¢) 11 (40.7) 0.993
) 75-84 18 (56.3) 11 (40.7) 0.235
Fluvoxamine
over 85 1 (3.1) 5 (18.9) 0.051
total 32 (0.8) 27 (0.7) 0.228
Short-acting and intermediate-acting benzodiazepine
65-74 264 (58.1) 337 (54.0) 0.176
75-84 183 (40.3) 267 (42.8) 0.415
Lorazepam
over 85 7 (1.5) 20 (3.2) 0.084
total 454 (12.2) 624 (16.1) 0.004
65-74 921 (53.1) 1,083 (54.2) 0.471
75-84 730 (42.1) 820 (41.1) 0.541
Alprazolam
over 85 85 (4.9) 94 (4.7) 0.787
total 1,736 (46.7) 1,997 (51.7) 0.915

1 9] flunitrazepam, ethyl loflazepate, clobazam, clomipramine
DUR A8} 3} $of 2|5t A& HolA] eSktH(Table 6).

Selective serotonin reuptake inhibitor 2| 22Xt s1g

£ A7E Aldshe T 33 Y9 SSRI= 5714 &9
ok o] X THTable 3).

AT} escitalopramo] 71 @o] AHWlE SSRIOH,
DUR 218} ol 1,13379], A8 Foll= 1,476710] g
o] BAIASE FofsiAl S THp = 0.002). Paroxetine
DUR A]8) Zloll= 384710] 25| a1, AJ) Sofl= 597710] A
WEo] AR skl S718ItHp < 0.001). Sertraline
7} fluoxetine, fluvoxamineS DUR A]3] 3} Fo] xrlafo]
SAA o2 {93 2po] 5 Kol ] ¢hSkTH Table 5).

OFZ AMEH IS 654 o)A :=018kA} 1007 A =2 1)
sk B escitalopram DUR AJ3) ol 3.73710] 1=
31, A3 Folle= 4.08710] AHEo] A8 ZHLE 9.4% F7e
ATE BATHp = 0.002). Paroxetine DUR A3} ol 1.26
o] AWE|aL, AJg Foll= 1.65710] AwEo] A8 AET)
31.0% 371 23S RAtHp <0.001). 71 9] sertraline,
fluoxetine, fluvoxamine DUR A|3) 23} F-o] xi}ido] 54
o2 {23 x}o] 5 Ko]A] ¢kSkTH Table 6).

Short-actingZt intermediate-acting benzodiazepine 2| 2|2H
e oig

B ATE Alfsl= T 32} 19 short-acting?} intermediate-
acting benzodiazepineol| = 271A] AH-2] ¢kEo] IS THTable
3).

U A7 71 T 654 ol BAJol|l A AHE short-
acting?} intermediate-acting benzodiazepine *1% #3+S- <
= g AR Jorazepame DUR A8} Holl= 454710] A
WE L, A Folle 624710] AE o] FAIH SR FrefsH
Z7Fe}AtHp = 0.004).  Alprazolam® DUR AJ3) A&
1,736z10] W= a1, A8 Foll= 1,997740] =] o] 2] A
WS4 O] oAk SV AEE BYou SAFeE foskH]
= BUTHp =0.915).

A% F7hEE AR lorazepam¥} alprazolam E5
DUR A& 3} AJ8) Fof] FAZ O R {28t xjo|& Kol
ASITHTable 5).

oRF AREESRS 654 o) =R1gkA) 1008 A == H
W3k B lorazepam DUR A]3] Zo| 1.50740] =S}
AL, A3 Foll= 1.72730] A o] Al HEY 14.7% S7HE
AIE B H3(p = 0.004), alprazolam> DUR A]3§ Hol 5.72
Zo] =L, A8 5.52710] AuEo] Al AR 3.5% 7
23 23S BQoU FAHCE FofsiAlE BUTH Table
6).
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Table 6. Comparison of number of prescriptions per 100 elderly
patients before and after DUR

Category of drug Before DUR  After DUR p-value

Total inappropriate

- 12.24
prescriptions

10.66 <0.001

Tricyclic antidepressants & Long-acting benzodiazepines

Amitriptyline 5.36 3.78 <0.001
Clonazepam 4.65 486 <0.001
Nortriptyline 1.42 1.58 <0.001
Diazepam 0.52 0.28 <0.001
Imipramine 0.19 0.11 0.046
Flunitrazepam 0.03 0.01 0.172
Ethyl loflozepate 0.02 0.01 0.447
Clobazam 0.02 0.01 0.447
Clomipramine 0.01 0.01 0.781
Selective serotonin reuptake inhibitor
Escitalopram 3.73 4,08 0.002
Paroxetine 1.26 1.65 <0.001
Sertraline 0.71 0.71 0.742
Fluoxetine 0.09 0.1 0.430
Fluvoxamine 0.11 0.07 0.228
Short-acting and intermediate-acting benzodiazepine
Lorazepam 1.50 1.72 0.004
Alprazolam 5.72 5.52 0915
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