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In Korea, elderly population aged 65 and older are about 5.0% and 10.7% in 1990 and 2009, respectively. Since eld-
erly people may experience physiologic changes with aging and their pharmacodynamic and pharmcokinetic parameters
also have been undergone changes, several adverse drug reactions can occur more frequently than young people. Espe-
cially, neuropsychiatric adverse drug reactions such as delirium and drowsiness endanger elderly patients more. The pur-
pose of this study is to evaluate the outpatient prescriptions using drug causing delirium and drowsiness in elderly
patients aged 65 and older. We retrospectively reviewed prescriptions for elderly patients collected from four commu-
nity pharmacies from January 2nd to February 1st, 2010. One pharmacy was located closed to a general hospital, and
others were located closed to a internal medicine or an ENT clinic. The each number of the collected prescriptions was
followings; Group A (n=496) from internal medicine department of a general hospital; Group B (n=44) from ENT
department of general hospital, Group C (n=144) from internal medicine clinic; Group D (n=110) from ENT clinic. In
result, in Group A, the average number of prescribed drugs causing delirium or drowsiness per Rx was 2.38 In Group
B, the average number of prescribed drugs causing delirium or drowsiness per Rx was 2.09 In Group C, the average
number of prescribed drugs causing delirium or drowsiness per Rx was 2.51. In Group D, the average number of pre-
scribed drugs causing delirium or drowsiness per Rx was 2.72. Especially, in Group D, the percentage of prescription
that drugs causing delirium or drowsiness per Rx prescribed more than 3 is 52.73% In all the 4 groups, over the 60%
of drugs causing delirium and/or drowsiness per prescription of elderly patients were prescribed. It means elderly
patients take 2 drugs causing delirium and/or drowsiness among 3 drugs, which is very serious. Frequently prescribed
drugs causing delirium and/or drowsiness were followings; GI agents, antitussives & expectorants, histamine H1 antago-
nist, analgesics, antibiotics. Among these drugs, GI agents was high raking in all the 4 groups, and pharmacists should
caution elderly patients when counseling. In the internal medicine groups (Group A,C), drugs concerning chronic dis-
eases were prescribed frequently. In conclusion, pharmacist's role is important. Pharmacists are well informed of the
drugs causing delirium or drowsiness and it is important to explain about ADRs slowly and easily to the elderly
patients that receive drugs causing delirium or drowsiness. And institutional device is needed. For example, when doc-
tors prescribe drugs for the elderly patients, message is needed that supply some informations about drugs causing delir-
ium or drowsiness.

[ Key words - elderly patients, adverse drug reaction,delirium,drowsiness
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Table 1. Patients' Characteristics
Prescriptions (n,%)
N=7%
Rx from General Hospital Rx from Clinic
Intemal ENT Inte}'qal ENT
medicine (n=44) medicine (n=110)
(n=496) (n=144)
parameter
Gender (n,%)
Male  224(45.16) 19(43.18) 49(34.03) 45(40.91)
Female 272(54.84) 25(56.82) 95(65.97) 65(59.09)
Age (n,%)
65~T4yr 319(64.31) 35(79.55) 79(54.86)  85(77.27)
74~84yr 157(31.65) 9(20.45)  58(40.28) 24(21.82)
>85yr  20(4.03) 0 7(4.86) 1(0.91)
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Table 2. Compiled Data of Medications Associated with Only delirium Except drowsiness

Pharmacologic Category

Active Ingredients

ACE inhibitor

Analgesics

Angiotensin II Receptor Blocker
Antibiotics

Anticholinergic agent
Anticonvulsants

Antidepressant

Antilipemic Agents

Antineoplastics

Antiplatelet agent
Antitubercular Agents
Antitussive & Expectorants
Beta blocker

Calcium Channel Blockers

NSAIDs

Other Analgesics & Antipyretics

Cephalosporins
Macrolides

Quinolone

Sulfonamide derivative

Penicillin

SSRIs
TCAs

Ramipril, Lisinopril

Benzydamine HCl(mouthwash), Meloxicam
Ibuprofen, Loxoprofen Sodium
Aceclofenac, Mefenamic Acid
Acetaminophen and Tramadol

Tramadol HCl(single)

Candesartan,Losartan potassium

Cefaclor, Cefuroxime axetil, Cefixime, Cefdinir
Clarithromycin, Roxithromycin
Levofloxacin, Ofloxacin, Ciprofloxacin
Sulfamethoxazole and trimethoprim
Amoxicillin and clavulate, Sultamicillin tosylate
Scopolamin butylbromide

Clonazepam, Gabapentin, Carbamazepine
Escitalopramoxalate, Fluoxetine HCI
AmitriptylineHCI

Atorvastatin, Simbastatin, Rosuvastatin,
Fluvastatin, Pitavastatin
Anastrozole,Hydroxyurea
GemeracilandOteracilpotassiumand Tegafur
Megestrol Acetate(appetite stimulant)
Clopidogrel , Low dose aspirin

Ethambutol HCI, Isoniazid, Rifampicin
Dihydrocodeinetartrate,

Atenolol, Propranolol HCI, Carvedilol
Verapamil HCI
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Table 2. Compiled Data of Medications Associated with Only delirium Except drowsiness (continued)

Cardiovascular agents Antiarrhythmic Agents
Cardiac glycoside

Corticosteroids

Diuretics

Dopamine agonist

Gastrointestinal agents Antiemetic

GI Tract Regulators & Antispasmodics

PPI

H2 Receptor Blockers

Histamine H1 antagonist First generation

Second generation
Hypnotics & Sedatives Benzodiazepine

Nonbenzodiazepine
Nootropics & Neurotonics

Respiratory Relaxants

Skeletal Muscle Relaxants
Vasodilator Migraine Drugs
Vitamin D analog

Propafenone HCI, Amiodarone HCI

Digoxin

Micronized Budesonide(oral inhalation)
Methylprednisolone, Prednisolone, Hydrocortisone
Amiloride, Torasemide, Spironolactone
Carbidopa and Levodopa

Metoclopramide

DomperidoneMaleate
Pantoprazolesodiumsesquihydrate

Rabeprazole, Esomeprazole
Lansoprazole,Omeprazol

Ranitidine HCI, Cimetidine, Nizatidine, Famotidine
Chlorpheniraminemaleate
Dimenhydrinate,Mequitazine

OlopatadineHCl

Alprazolam, Lorazepam, Diazepam, Clotiazepam
ZolpidemTartrate

Acetyl-I-carnitineHCI

Ipratropium Bromide & Salbutamol sulfate

(oral inhalation)

Baclofen, Tizanidine(alpha2-adrenergic agonist)
Flunarizine HCI

Alendronate and Cholecalciferol

Calcium and Cholecalciferol

Table 3. Compiled Data of Medications Associated with Only drowsiness

Pharmacologic Category Active Ingredients
ACE inhibitor Ramipril,Lisinopril,Cilazapril,Imidapril, Enalapril
Alpha/beta agonist Pseudoephedrine HCI
Alphal Blocker Genitourinary Smooth Muscle Relaxants  Alfuzosin HCI, Tamsulosin,
Analgesics NSAIDs Ibuprofen, Loxoprofen Sodium,Benzydamine HCl(for mouth-

Other Analgesics & Antipyretics

Angiotensin II Receptor Blocker

Antibiotics Cephalosporins
Macrolides
Quinolone
Sulfonamide derivative
Antifungal agent
Antiviral Agents

Anticholinergic agent

Anticoagulant

wash), Meloxicam
Aceclofenac, Mefenamic Acid

Acetaminophen and Tramadol HCI Tramadol HCI(single)
Candesartan, Eprosartan mesylate, Irbesartan

Cefaclor

Roxithromycin

Ofloxacin, Ciprofloxacin

Sulfamethoxazole and trimethoprim

Itraconazole

Entecavir

Scopolamin butylbromide

Warfarin, Sarpogrelate HC1
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Table 3. Compiled Data of Medications Associated with Only drowsiness (continued)

Anticonvulsants

Antidepressant

Antidiabetics
Antilipemic Agents
Antineoplastics
Antithyroid Agents
Antitubercular Agents

Antitussive & expectorants

Beta 2- adrenergic agonist
Beta blocker

Calcium Channel Blockers

Cardiovascular agents

Circulatory Improvement Agents
Coagulants

Diuretics

Dopamine agonist

Gastrointestinal agents

Histamine H1 antagonist

SSRIs
TCAs

Antiarrhythmic Agents
Cardiac glycoside

Antiemetic

Clonazepam, Gabapentin, Carbamazepine
Escitalopramoxalate, Fluoxetine HC1
AnmitriptylineHCI

Glibenclamide, Glipizide

Atorvastatin, Fluvastatin, Pitavastatin
Anastrozole, Hydroxyurea Megestrol Acetate(appetite stimulant)
Propylthiouracil, Methimazole

Rifampicin

Acetylcysteine, Levodropropizine, Guaifenesin
Dihydrocodeine tartrate

Clenbuterol Hcl

Atenolol, Propranolol,Metoprolol, Carvedilol

Verapamil HCI, Amlodipine, cilnidipine
LercanidipineHCl, Felodipine, Nifedipine,

Propafenone HCl

Digoxin

Nicergoline, Kallidinogenase
Tranexamicacid

Anmiloride,Spironolactone, Metolazone, Hydrochlorothiazide, inda-
pamide

Carbidopa and Levodopa

Metoclopramide

GI Tract Regulators & Antispasmod-DomperidoneMaleate, Trimebutinemaleate, Levosulpiride,

ics
PPI

H2 Receptor Blockers
Antiulcerants
Antidiarrheal

First generation

Second generation

Cimetropium bromide

Pantoprazolesodiumsesquihydrate
Rabeprazole, Esomeprazole, Omeprazol

Ranitidine HCI, Cimetidine, Nizatidine, Famotidine
Rebamipide, Sucralfate
Loperimide oxide

Chlorpheniramine maleate, Hydroxyzine
Dimenhydrinate, Mequitazine, Piprinhydrinate

Bepotastine besilate, Ebastine, Cetirizine Olopatadine HCI Azelas-
tine HCI Fexofenadine, Emedastine difumarate,
Ketotifen fumarate, Loratadine

Hypnotics & Sedatives Benzodiazepine Alprazolam, Lorazepam, Diazepam, Clotiazepam
Nonbenzodiazepine ZolpidemTartrate
Leukotriene modulator Pranlukasthydrate
Nootropics & Neurotonics Tofisopam
Pharmacologic Category Active Ingredients

Respiratory Relaxants
Skeletal Muscle Relaxants
Vasodilator

Vitamin B's /with C
Vitamin D analog

Ipratropium & Salbutamol(oral inhalation)
Clenbuterol Hcl, Formoterol fumarate, Procaterol HCI, Hexoprenaline

Baclofen, Chlorphenesin carbamate
Tizanidine(alpha2-adrenergic agonist)

FlunarizineHCl(MigraineDrugs), [sosorbidedinitrate, Beraprost Sodium, Nicorandil,
Dilazep Dihydrochloride

Pyridoxine HCI

Alendronate and Cholecalciferol Calcium and Cholecalciferol
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Table 4. Comparative Analysis of Each Group for Drugs Causing delirium or drowsiness

arameter Group A Group B General Group C Group D Total
p General hospital - MED  hospital - ENT Clinic - MED Clinic - ENT
The number of prescriptions(N) 496 44 144 110 794
The average number of prescribed drugs(n) 3.94 2.73 3.43 4.13 3.81
The average pumber of pr(_%scrlbed drugs 238 209 251 272 243
causing delirium or drowsiness(n)
The average rate of prescribed drugs caus- 60.49% 76.67% 73.28% 65.86%  64.03%
ing delirium or drowsiness(%)
Table 5. Comparative Analysis of Each Group's Frequency of Pharmacologic Category Causing delirium or drowsiness
No Group A General hospital - Group B General hospital - Group C Group D
MED ENT Clinic - MED Clinic - ENT
1 Antiplatelet agents GI agents CCB Histamine H1 antagonist
(39.31%) (45.45%) (34.72%) (61.82%)
2 GI agents Antibiotics GI agents Analgesics
(23.79%) (40.91%) (32.64%) (58.18%)
3 CCB Histamine H1 antagonist Antitussives & expectorants Antibiotics
(20.56%) (36.36%) (25.00%) (37.27%)
4 Beta blocker Antitussives & expectorants Antiplatelet agents Antitussives & expectorants
(18.95%) (27.27%) (24.31%) (37.27%)
5 Diuretics Analgesics Diuretics GI agents
(18.15%) (22.73%) (24.31%) (20.00%)
0.20%ch A oujedF3} TF(Group B, n=44)0l]A] Beroup A
A 8w A A R B Y okEe) 41 2 mGrous ¢
VI AS7E AP ugken], @ AgAel A 2 2 Total AVE=2.4 — 20"
238 Group A, n=496

A, Ak A d E5 5 o= o i AR 9
A ZF(Group C, n=144)o|A= 27}x]Ql #A-$71 7H w3k
om, g Al A 9 S5 i okEe] 7 wel A
e A= 7RIS olv 133 AE ¢ 4(Group D,
n=110)M= Aubd 8k A o, Ak A 9 23
oFE-9] 47} 27141l Z-7F 7P wskem, sk xupdel A
W E S5 T gEe] 7P el AuE A TIAE,
7.27%3 EH(Figure 1).
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2AbEo] Auf ke ofE-e] Hat e 38U, AW E E
b oFEe] HH s 24370 9, AW Y 25 T
Eo) HF AES 64.03%2 el 9] 3RS0 At
2 oFE 3714 F oF 27FA1= EAI9] eFEo] Sl vK(Table 4)
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$7F A L] 60% oS 2FA|FFd o, 854 o] AFe] A =
Qlo] Aupk-2 Av) 9l 3 8 oFE9| /i 264712,
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Fig. 1. The Number of Prescribed Drugs Causing delirium or
drowsiness per Prescription in Each Group

Group A; Internal Medicine Department of a General Hospital
Group B; ENT Department of General Hospital

Group C; Internal Medicine Clinic

Group D; ENT Clinic

= Aoz vehdeh(Figure 2).

Group A%} Group CE W]t A3, AW ¢ S5 &
oFE Ha A et 42 23870 (n=496)2F 2.5171 (n=144)
£ Group 7} &5 o %o, F A 7] Aelrt gl
Ao 2 Jebgdth(p=0.399). Group B¢} Group DE ¥ w3}
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Fig. 2. The Number of Prescribed Drugs Causing delirium or
drowsiness per Prescription in Each Age Group Classified by
Younger Elderly, Elderly, Older Elderly.

Az, vk 2 25 58 FE T AW 5T 2 2.09
N(n=44)2} 2.7270(n=110)2 o]n] 52} HFo oA ] 3
o Ak 7 o Wk, F A 7k Aol oles &
4 434 =H(p=0.006).
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Dys ®lazs] Bokeid, S 159 =9l 3l o
At oF A NS 380N (n=540) 3L, A 2 5
oFZo] FHF AuF MSE 234090, A 2 =2
oFE-o] i AHFE-L 61.43%Th HAE oY 159
gatel] gk Ha o AW FE 37370 (=254 2,
2 E25 8 I Ha A N 2.60719.0H,
2 S5 78 FEe HT AWES 69.73% Il TF
A aF Bole AR o] aFelA A FES o gl
el Ao 2 Jehdor, SPSSE B3 THA ZAa=
frolsll, 7 Ak zhell &)z} oo & 4 AU THp=0.041).

W3t 25 (Group A, C)3} o]¥]elF3} 2H(Group B, D)
< vlas 2oy, Wk 152] =91 3hatel| digh Ht oF
A A 3500 (n=640) 22, A 2 E5 i oFE9

Pharmacologic category
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5 i oFE W AW e 2540 olsl e, vt
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olv|el ¥ 1§ EF WSt AEE FA| e W A
o] =7 el SPSSE 53 T-HA A, 9514
okol, i3t At} olu]lF3 At bl Aol gl A2
2 et e (p=0.294).
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Fig. 3. Pharmacologic Category of Prescribed Drugs with a
High Frequency in Internal Medicine Groups.

Group A; Internal Medicine Department of a General Hospital
Group C; Internal Medicine Clinic.
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Fig. 4. Pharmacologic Category of Prescribed Drugs with a
High Frequency in ENT Groups.

Group B; ENT Department of General Hospital

Group D; ENT Clinic.
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d AHA(CCB)e] A} Wl Eo] 3472%% 7} 9kt
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ik kB AH] 5 7HA] &, 38 AT (antiplatelet) 2FE, $]
A FE(GI agents), 2 A ZHA(CCB), ©] =
(diuretics)7} ¥ W] £-2] 2fe]i= Sl ovt F 25 BFol|A
Fuuo) B7) et F2 2 g A=A A )
o] U< & 4 ATt Group B Group DA HI%E
A AEE A 9 S5 T FES v askod th(Figure
4). Group Bol|lA] $1A#A FE(GI agents)e] X8} v]-Eo]
45.45%=2 7} =3 Group Dol A= &3] 2ElH] oF &
(histamine H1 antagonist)e] 61.82%¢l 23l= wll-¢- =2 %
v B $S 29t} Group B3} Group Del|A xut vI=r} &
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W A Y S5 U R A TR Ss]2El of
E(histamine H1 antagonist), %!%-A(analgesics), YA
(antibiotics), Y1AFA] 2FE(GI agents), %13l 7 A (antitussives
& expectorants)® ZH7b AW} v]E-0] Zlol= sl o, &
9 /= FY3AHFigure 4). dFg W] 259 A
9 S5 7 =T A ulE A9 A E e A
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2727%2 AWEE M wel At o ofEelldt
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21.53%°] AWES ®92m, Group Dol A= NSAIDS<!
loxoprofen®] 43.64%2] AWE-S Ho, 7P uhils] Aulel
oFE-o] 5.
Ew zE

AAA A 98 7)) WeEE FHt o] Folul
FElvel 654 o] kol Q1T MlE 2009 whel 2vf o]
A Vel e, 9l 3RS 54 A, ofE AWE §A
off 23 gl 797 wet o™ 4 gle] & Wl W FF
o] oFE-S F-83k A7 A7, vlEe] oFEe] FAEE
7MY B3, ol A5 AubAQl o 7)%9 A
stz oA Ao 9 A E A e, ol#dt o) = of
=2 <lst #3l uks F A 22 AAAAA AR
ol RS 9ol B $1gsehY web B e
T ke oml S, W AR o, onlelF3t
o 7 134 doE A, 20106 195 3 &
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I FAE, AAE AW Y E55 EE F UdE OFE

debhd AutE T glen, F2 AWEE ofEe] FR:

ol X o
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Q1] ot Al ofo)] wh ofALe] &S A|AlslaLA} 3}
o} Zafrol| A AAIE g Aol w2, Fa A3 744
o] gl A} 63435 ko= AR A, sFgalAd ook
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= % 7]e}t 9] A3lE do 9l oS 583 =9l
27} olgat T/ S HE3IA 92 9l 3Rl
Ha) Ak $3e] 14w ¥ AoE Yepduh? w v
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o & 4 9l e B dFeA e R E S B
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AT A3}, F3Y W (Group A), TIHEY o|v] el T3}
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A E 25 il FEYS & 5 i tK(Table 4) ¥l 1%
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ek oFFo] 7 g o Aupe A A S5
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gt A, 7 2F 7 Aol 9lARL 7 1F BT A
oFEo] AHlEe] 68%E A3lE, AWEe] Edas ¢
A HGroup A, C vs Group B, D ; 68.68% vs 68.12%).
olv]el 3} v o B4 A AW U 5 T8 FES
W3k Boh o we] ket Aol 4 B Aok o
< AT, ol R = A A a7 W3t
5o olull e 1FC] oF 4ufel] 237 wolH, T
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2} 78k Group AoME A 2 S5 f¢ GE 2
% 3849 oFE(antiplatelet) 2] *¥HEo| 39.31%2 714
=903, ©td FEZ = low dose aspirin®] 31.25%2] AHlHE
2 7 =94t Group BellM= AW 2 S5 8 o &
Z 9A4RA FE(GI agents)2] HulbEo| 4545%=2 7}
=3, ©d oFE-E = lansoprazole®] FHWEo| 27.27%=
7H okt el Fell M o] HARA oFEe] AubEe]
R olfre EEHdelE: 54 AL " A7 84
A4 A3 2L vy zhddsl AR Sollal A
el Az o5 5 Ax9] o]EZ}(feeling of iritation in
esophagus)5-9] 3o Z 2= A7} wolr] wFolo)
Lansoprazoles B &3 T2 E FHZ A= A ulE=
GO} 2 depression} -2 hypoactive A% FAS -2t
|o= Zhu Qg =F el S5 Al 2 4 e
A YEF ¥ZA (hyponatremic) AES fitelr|® slE
FolsjoF 3" Group CollA = 2 A 24l (CCBYE
ol AurgEel 3472%=2 7MY EUIL, 9Y FEEE
amlodipine®] *"WHEo] 21.53%% 714 o} 24 Ad =}
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HhEo] 43.64%% 7H4 E3tK(Table 5). A% 2 &5 74
oFE ¥ F HIETE =W R I A 7R Fell A 1A
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9l FAEe] D oof wet A TUE = 9led, =9l A}
ol Autefat FH3le] B85 Hwl, A7]s T4 5=
Qlsl| oFEol Aol 545 e —r#oa yehl7] 7] 9+
o efrbEe] Fo|7} J R} 53], cimetidine 3]2~ERT]
84 A (H2 receptor blocker) FAM = A 2 &8
F2g B 51 A 7E 7P w2 oFEe]w, warfarin, phenytoin,
benzodiazepines % cytochrome P-45022 tA}=]= o33}
B4 4], Fzhgo] o AR £ glome zAls o g2
Metoclopramidet= HA# 2571524 7|53 7575
B 7HAAL 9o, §1 m] A 8AlE A 38 7F ARS-E o
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o}, 335]2efql 2FE-(histamine H1 antagonist)ol] M= oF= 2t
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