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Drug Interaction Review of Prescriptions for Outpatients at General Hospital

Jin Hoan Cho, Byung Chul Choi and Uy Dong Sohn™

Department of Hospital and Clinical Pharmacy, The Graduate School of Food and Drug Administration,
Chung Ang Univercity, Seoul 156-756, Korea

Abstract — To investigate drug interaction, 23,536 prescriptions published for 1 year were investigated with “Drug Inter-
action Fact 2002”. Dispensing records and a database file written in a local general hospital in South Korea were used as
a sample. The number of total cases of drug interaction was 3,238 (13.76%) out of 23,536 prescriptions. The incidence of
drug interaction in each prescription the children, the adults, and the elderly were 1.33%, 10.97%, 25.50%, respectively. The
incidences of drug interaction per each prescription were 22.03%, 20.52%, 0.51%, and 0.36% in neurosurgery, internal med-
icine, pediatrics, and orthopedics, respectively. In neurosurgery and internal medicine, risk-high drugs of drug interaction
such as antihypertensive drugs, diuretics, and cimetidine were used very often in elderly. In this paper, several suggestions
to reduce drug interaction were postulated with regard to the usage of analgesics, non-steroidal antiinflammatory drugs, and

antibiotics.
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BAFAR T4 BEe7] @ 5 A 271" 52 WA
A FARZ VA AAk sPIAE Aol Ao ves A
OF Hol AAz WY i ATl a5t B el
et 357 drht A TR sk 7ksst & @At
oAl #4) %2 FTL T WY 5280l JVIE vl
gk B TR S ARgShE Weow ek o AT
0] & e i Zlolvh Wb o= FH ek Apyst
UE-g AR BT A2 B Azlsle] et et
Wik o [ 4 e oFE e Wee] 4 8l oA
Wk Arsta #xkel Bl ARAF F2E
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Z31 #3Q "Drug Interaction Facts 2002131"9] 1€l ~ef &
Asloy Al AMEEE oFEe] A 902%F, AALY] 99
= 14902 Z$ol3loH Table [0 Uehd 2AYH 1~55F %
oA 1~358< A9l diste] ZAAE AAEIT 1552 4
FAE Aot Al RS AP o glon o7 &
AL 7S £ e Ao FEFEHEA 0T AJgago] &

21 oFe)zhg-e] whe WEt dojd ¢ Sle Ao, 25 %

FE 5 oln Exte] AWAEE otshAA F7HA]l A8,
, A7k Ago] Hadt Aeoln, 35 YTAE 4

'

b1 22 rlo 2
[,

7} oksk Zlo 7 okEEEsrx o7 FRIE YA o atE-g]
HhS W3y} dojd % AN v FHEHT A SA Tl {9
g Q3re nA|A] W Aol

AT AFEE 2004 1€ 195E 12€ 31971/ A7 =
AF Af g oM Heto] BebaolA Al A7 2 9
ofx o2 itk AE ol Aust xje] FRIGENST Yl

FARHE FoRAE BebEelA] EAR Bkl 27 FUS
S, BAlol Agekn SRt 20 Qgslel FAlRES 7

& © elgest Po| ZAP|BHe] 712 aRIc,

1 o

AT-ZAPPH LS Z2A| 7|8 ol Lehd oFE] AJE-g Feteka
"Drug Interaction Facts 2002"2] Ql&)~ofA] 2} oEAd o] o

o] A AE-S Fidshs AES Folelel FEe s 20

o) vjgIR RhEe] WAHOE ZARITEIY 2AE Qe

Table 1 -+= 43442 8%

Slg;’g g:lagnce Severity Documentation
1 Major Established, Probable, Suspected
2 Moderate Established, Probable, Suspected
3 Minor Established, Probable, Suspected
4 Major/Moderate Possible
5 Minor Possible
Any Unlikely

Z 89027 0% 2o} 18.2%, A2 61.4%, =8 204%% Aok
Ut B3, AT YRl @ont 654 o w919] 9ol
oz}e] Hlgo] WA A F o FE= o] nlgo] ¢l A
b A= SollA AL vlszsiAl WERT

pdm ¥ nFE

UMY M MSEE2HS

BABAE BR3] A AUUFE HopMe sdisA
AR} 437 oFEe] AigTt wgkouh Fokrg HopA
A A E vES =37 o] FAFTt 12.08%,
10.80%°) 2algon thgo g 43hy Hokgere| 9.10%, 71E
o] 28| #g ko] 7.89%2) AZ VeI

AW 1ol W Fokli= Ht 12.23Y o|lem Y]
A= 92 7[Eke] 318 okgol 29.82Y, EdSHA
7} 2901, G X7 oFgol] 24.98Y, FAANAA A= oHE
o] 1581, 237U A8 ool 1240, 718k A3pr|a
ofo] 9,920t WEARAE A wiFEE 498 2
A9k 1] whe Foklv) 5.43%0] 1, FAAAE A vl
= 595 RS A 1ol whiEE FeRlgE 4.05UE
@] AWERE Ao® Vet

A AEAFE ATALL TR BRIIGleH, 159
567ACE 17.51%, 2558 1,403A°% 43.33%, 3552 1,268
AeF 39.16%7} NI ch.

Table IOl 2 199 ABA wilgE Aok18A olsh), 4
Q1194 oVd~ 644 o3}, 21654 ePdhellA A4 2.20, 2.39,
380 = wQlold 253 o5 & Urh

AHEA 1ol oish AekEe] THE 4ot 4.19, 4d<] 4.22,
w9l 4.88F01H, EA} 19T YekE FHE & W Lok= 9.25
Z, AL 1008502 A2 FYst FEoI AN =912 18.56
Zo07 AQlo) u)se 1.84uljel] D3iGith. ol x=19] A-fell=
aEH B, wAEF, FAEE 5 ksl gEE oy
Aglo] A AP %] il 2eE oA,

Ak 1ojjol] 3t FEA}F AR A Lot Y- 1.33%
2 Yigh=d o= tiF-R &7 Ao ashy] el tist A
kg o 2 AMgsh= oFEe) FRUL AlEHAC|q)] WEo R AR
=t} oo vlste] AS 10.97%01H *=91-& 2550%%F =A
VeRd=g) o]E ARleA w9108 22 AWl ofF o] H5

Table II - A28 2957 BF{3I A4 vE

Significance rate e EgAE W 2-8-(9%)
1 567 1751
2 1,403 43.33
3 1,268 39.16
37 3,238 100.00
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Table I - A5 52 ALk, APt B7, FEISLE0S
v 2o} 92l =2 T
gl 1,625 5,464 1,813 8,902
AAMS: 3,589 13,051 6,896 23,536
g2 1599 A 2.20 2.39 3.80 2.64
AWetE 28 15,036 55,004 33,654 103,784
AWA 1D HorE =5 419 422 488 441
82 19 AuorE Ea 9.25 10.08 18.56 11.66
AEag A 48 1,432 1,758 3,238
Aubd 1S oFEALS 218(%) 1.33 10.97 25.50 13.76
Table 1V - A23hg 343 4%, BT A0S, 228 HEFFH
_ ALS z)ukz] 1o )8} % # 77
Az R £ A L A
Woar e TEONEONE T ems ws
Wt 10,707 2,197 20.52 44,378 1,001 5,307 50,776 4.74 208,547
7} o} st3) 2,840 422 14.86 10,428 315 1,733 12,476 4.39 35,861
Aol 2,541 13 0.51 10,179 141 276 10,596 4.17 8,156
dute) s} 471 68 14.43 1,157 31 295 1,483 3.14 3,603
FH-9l=t 188 22 11.70 743 15 253 1,016 5.40 101
X173 9) 1 817 180 22.03 3,298 81 303 3,682 4.50 17,992
A o=t 2,740 190 0.36 9,087 515 1,521 11,123 4.06 26,511
Abxol 9} 1,102 24 217 3,116 80 819 4,015 3.64 16,446
ou)el &1} 296 51 17.23 954 29 53 1,036 350 1,745
B %7 124 10 8.06 383 1 94 478 3.85 1,599
) 51} 435 4 0.91 851 3 74 928 213 228
7)€} 405 7 172 997 2 191 1,190 2.94 6,949
A 870 50 5.74 3,158 4 1,423 4,625 531 3,118
A 23,536 3,238 13.76 88,834 2,348 12,340 103,522 4.40 332,933

T ohlaiA) g HETiALeL Bid7) 5] ZEEAYE AAs #
o] Q= o] 21l Ao F Algd)

Table IVl ARFER A wijgs, el S5 2 o
EAFE AR A4 BAE =X YR AW viEs
o W2t 10,7071 02 AU Bakom 1ufel tish T
28 918 20.52%= 2915 AA8IloH, 1ol thgh okt
3RS n)go] HIE B2 AL 2203%%) AR I aspirin,
TEAREA, o)A, barbiturates, 373 H A, benzodiazepines
5 ABAATAE WAE0] 2 oFES AR HESE Alw
Hr} 3972 oln|dZE ey} 17.23%= macrolides, cimetidine,
theophyltine®] ARg-3} #do] 9le Z1o = A7y,

etEMSAIZOREO| LR Liot

TSN, H|AHR0|= AHTIEN| FE MSEHE - Table V=
FARAE 2QA 0 AT AL TER aspirin? hypoglycemics®]
Az zargol b B US4E vEhY, 1552 aspirin
wafarin, sumatripan®} ergotamine?] 3% Z-g-oltt, Warfarinth
aspirin 500 mg/day?] HE-2F &89 7lede] =& T AL
1} 19 aspirin 75 mg®] HE-2 Fudst Holr},

Phenobarbital, phenytoin®} 17-83F 5= 7|20 F acetamin-
opheno| H&E|= 7490l acetaminophen?] SAIAIAIE &
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Table V- A54 2 v]AH R E AGAEA Y FEFTAE

Drug name Components No Importance
. Phenytoin 2 2
Acetaminophen by - parbital 1 2
Warfarin 5 1
Glimepiride, glyburide, insulin 420 2
.. Antacids (Al(OH);, Mg(OH),) 79 3
Aspirin Omeprazole 4 3
Corticosteroids 11 2
Spironolactone 183 2
Aminoglycosides (tobramycin) 2 2
Ibuprofen Furosemide 2 3
Propranolol 3 2
Digoxin 3 2
Indomethacin ~ ACEIs (enalapril, ramipril) 7 2
Furosemide 6 3
Ketoprofen Gentamicin 2 2
Sumatriptan Ergotamine tartarate 2 1

Total 732

TWA 157d2] 3ol ol 4+ 912 acetaminophend] &
ge 7 % Yok, A AT el Sl 2R
FQF A= et

Aspirin®] warfarin®] -8 1388 F7FA|A prothrombin
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time Z7M2 4 9th. aspiring 4 500 mg o AHRE
= Forh eBEy A9 75 mgelAE Blo] A ikl
Aspirin® insulin ¥H]5 F7MA711 7l T3 #0915 <A
3k, Ao Te ARE Z7AIZIT}, aspinin sulfonylurea
o] g% dixl|ete] sulfonylureas?] =5 S7HAIA AE
3 AT, AR E 8% XY FEE Tt &
sty Aggo] S4E™ insulin, sulfonylurea®l Z#-E 17
slodok 517 acetaminophen®]t} sulindac #2 thE NSAIDsE
4 e mEjstedof sk}, Aspirin®] spironolactone®] 49
hAHE}Q) carenone®] A #H1E A8l o]=28-2 A
#sht, AjgkE 22 spironolactone?] ©)=2RE-S- AFIA| ¢
o= ARE ok A71Aos Washes AR 843 sodium
o2 g3as 9 o7} 91, spironolactoned] £33 S7HAIA
T 918 2= 9lt}. Corticosteroids™= aspirin®] 7FiALE &
AAAF| T AL Z7HAIA aspirin® o] 7ragTh. tiA
o8 aspirin® §357PT RE 5 919 corticosteroids
2 wast A} o 3 A9 aspirin®] FEZ574o] Basht.

o)
o MmNy ¥

Aluminum hydroxide, magnesium hydroxides A|4HAl= &
2 glalEslo] salicylates?] A% AFSE dAEY Fass
Z7tA#A salicylates F57F 743}t salicylatesE ARS-
slojob sk= ke ARG B8-S AFBIAY FHE A9l
= salicylates®] A EE BUEEY 95 A 47t
o},

NSAIDs= prostaglandine 332 Aislod 242 s +
ZA)7]1 YEF e A7 E AR S g
Aol A W¥eS sk Fot Ao s HEE Be= &
getotolu} o)Al & 712 Hert 9o sulindac ol
A1Abo)| 4 prostaglandin 438 2AI51A] % NSAIDsE T
e AT £t

¥ 1l

g
bl

Indomethacin®] 247155 A5k digoxin®] A% v
AAsH EAJo] 21 4= Jot. ey A AT eS 7R

Bl s ghom A7)5ol Aske Ao} &Rl
A o2 asith zAolelA Ado] ke Tl digoxin FE7F B
A1 wj7}4] indomethacin® £ Z--olE digoxin F5F

Table VI - 8-43A2] oFE4t52k&

Drug name Components No Importance
Aminoglycosides Fusosemide 1 1
(gentamicin, tobramycin) Ketoprofen, Ihuprofen 4 2
Quinol (ciprof . Theophyllines 2
LnoloNes {CIprotioxacin, Antacids (AOH),, CaCO,, Mg(OH),, Oyster shell) 30 2
levofloxacin, ofloxac in)
Ferrous sulfate 2 2
Doxycycline Antacids 2
. . Benzodiazepines (diazepam, alprazolam, triazolam) 31 2
Macrolides (erythromycin, o= ! . .

: . . . HMG CoA S4&AAs)A (simvastatin) 4 1
clarithromycin, azithromycin) Theophyllines 107 2
Erythromycin Digoxin ) 1 1

Cilostazol 1 2
Clarithromycin Buspirone 2 2

Omeprazole 8 3
Cefuroxime Cimetidine 91 2
Chloramphenicol Glibenclamide 1 2
Azole antifungal agents Benzodiazpeines (triazolam, alprazolam, diazepam) 13 2
(fluconazole, itraconazole, HMG CoA Rls (simvastati n, atorvastatin) 4 2
ketoconazole) H2-blockers 19 2
Itraconazole Digoxin 2
Ketoconazole Prednisolone 2
Terbinafine Dextromethorphan 1 3

Isoniazid 270 1

Theophyllines 2 2
Rifampin Glimepride 9 2

Propranolol 1 2

Diazepam 1 2
Acyclovir Theophyllines 1 2
Total 621

J. Pharm. Soc. Korea
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NSAIDs”} aminoglycosides®] Ab7-A o #-&2 ZAAJAA
aminoglycoside $A|e] FAo] A5, ol543S L F U
oumg Zoly}l eubEnh, tixu o 2 NSAIDsE H-g3l7] A
ol aminoglycosidess 7+ Z3loiok 340, aminoglycosides 5%
of wet $3S o 28 A es BEE Fart
Sumatriptan(selective 5-HT1 receptor agonists)¥} ergotamine
HiEAo L 0|3 712310} sumatriptan®} ergotamine

A7) 3 $E52E0 7 SAo] T F v BUE
A5 1A HEE7) FEolth? iAo R 2447 o) 2F

S 11 selective 5-HT1 receptor agonists®} ergot alkaloids
Q1 dihydroergotamine, methylsergide, ergotamine 5°| A2
ofof it}

aMlixo| ASMSEIR - Table VIO &S] B o2
& A Ho M= rifamin¥} isoniazid & macrolides®} theo-
phyllines Ato]oflA] wo] Vel on, FQ % HollA= amino-
glycosides®} furosemide, macrolides$t HMG CoA #- &A%
a4, rifampin¥} isoniazid ¥ erythromycin®} digoxin Af]eA4]
A Vet

AminoglycosideT-= loop oA EH}e] a0z 474
o7 254, nj7tedE] o5& SRtk Aos g o
Eolt}. thd] Wi o2 72 FAYAES sk F713Q1 &
ZHAEE slojof st TS AM-E F3tal A1 71s0] A
SHe SlellAME s Bt U RS FARME-S TlEHA
L 7FEFslodol st

Quinolone 34§ 7+ CYP450 1A2, 3A4E 9 A5to] the-
ophyllines tIALE 2AA7| 22 theophyllines 547 F57F &
Zsict, W43 A9olE= theophyllines 559 542 TUEH
o] Bes, FQof ule} theophylliness 7Z12EAY quinolone
FAAE T2 FAAZ thAsloiol sict.

Quinolones} tetracyclines> 2133HE-S sl £+ o
A&, quinolone FAA L) A= F57F 50~92%7FA A
Ho}, A MPH O 2 tetracyclines™} quinolones®] ARE- 24|17+ §-
L, 6A17F Aol AAbAL RS ARE-Sloiof gt

2+ macrolide A= theophyllines®] A S JAANA &
A& Z7MA7]2L, erythromycin 7+ macrolide A A%
e Z7H712 2 macrolides®] 57} ZAshA €t A
W o2 ol5g HEsAY FUE B9 theophyllines?] 5
T A3 gEkdo) "oty AFAE-S doyx] ok tE
FAAE 1ESH= 2] T} Macrolides”} THIAFEAE A
3k} A% benzodiazepine FEHA Q] HaE dXE VM F
Ao} A avE Jepdoh gixRe R BUEE ZQ
&b, Qo] i} benzodiazepine TESHAY S-S 7IEFSIT)
Glucuronidation ™WAFS- 8= lorazepam, oxazepam, temazepam

KR
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o
L

i
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& macrolide I8#)2} A2 2314 b= 2 221, azithro-
mycinE midazolam®| A ¥7A7]1#] ek=t}. Macrolides”}
CYP450 3A4 4% 2JA3lod HMG CoA Ris® tiibr} &A=
1L 2k BAdo| Ve, 52 83l (thabdomyolysis)t 524
ZH(myopathy)?} 2 F2h8-2 gtk RAEAE 1Al HE
F7] kgolugl® ni A 2Ale} §2l3led HMG CoA RIsE
AsAY oe 2HE vEshl BEE A 3R] I5F
oL} Bzt 22 Nke-g BUE stofof st

<5 macrolide antibiotics™= cilostazol®] CYP3A4 thA}& <
Aste] cilostazol®] &%7t F7FetaL A 5283} F-28o] 7t
g 4= ik, O R cilostazol®] 7o) Haah 19 50 mg
282 Alg-slelol Tt} Clarithromycin® omeprazole?] 7HhAk
= A8} omeprazole clarithromycin® 55 Z2322
F k2o 8% w2t SUKH U CE clarithromycin®
A ex S718ic) Hpylord 2G| g0 718 o2 28
sho] 5t o= Fert fitk

Digoxin®] 14 Aol 2&}e] digoxin E-LAZE A} =
U erythromycin®] $743 Alite] WalE sl ol A3k
& WAAA 849 digoxin®] §57+ Z7HHER digoxin 5
7} E7181e /3] SUIEE & Slth. o[#gt B3-S erythromycin
FoZ ofy F 5 2T 5 ok AP digoxing
29 49 RUErF B3k digoxin®] o] I F 5
it

Macrolide 870l )3+ CYP450 3A4 55842 A 2]
310 buspirone®] %3] EFEI/} AJAEo] buspironed
57t 7k o)A Aga) F2gol U1 ¢ ginh diA
w0 gixke] QAMIENE W] $ESIA buspirone S
Zo|Av} 271tk macrolide $8A) oA azithromycine™}
dirithromycine CYP450 3A4° 982 F4] ¢ko} buspirone®t
2o AR = Sl

H2-blockers= $Wike] pHE 71417 cefuroxime, cefpodoxime
& cephalosporine F4A|S] E55 AAlsht YdHos &
o] FEke FR|= o9& AHrolH, o]# cephalosporines 2
AR} o] Bgsk= Zlo] Fpel Frh

Chloramphenicolell ¢J5lo] sulfonylurea?] 7H¥24-80] 74
ug Ao BAsh PR ddsEE FHES
chloramphenicols: & 7IAIE welli= A S Azksto]
of gt}

Azoles A A7} CYP4503A 5584 F-9ol|A triazoalm
% benzodiazepine FEHA L] 23] BHAHE FAAIL &
FEET/NR, T AAEE, AT FTTY EUT0) azole
dRFAY T F HA Fodox 7HEsit) alprazolam,
triazolam¥} itraconazole, ketoconazole®] H8-2 RZARA|E 11
Al BEF7] FEold, gAY o2 UH benzodiazepine S
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fluconazole, miconazole®} ¥4 -0l &2 EolAY
temazepanyd2 glucu ronidation®] = benzodiazepine® = ti]
Astodol SR Azole FRIFA7F CYP450 3A4E 2Alsle] &
H HMG CoA RIs®] %3] ZHjALE dAlslng 2283 5
71e) HA8-8 st 5= Qlo RAEXYE 1A HEEVIGER
gsolV gl on] W-a-g yglojof gt LS A 5 glo
= HMG CoA Rls®| €3& 7agsloiof shm F:eldlo] At
HH-g BFUEStT $730] vehvd X 5E 2dstejo}r gt
Digoxin®] P-glycoprotein transportE A5t 2% HALE&E
ZraA7ID, Fs Z7MAFIER digoxing] SES AHSAI7I I
EXo) Z71ein), Mas A9-o= digoxin®] BFFES
e BEslojof sho|, 75%7HA] Fegstolof she A% Uth
H2-blockers:= $12] pHE F7M1 A azoles FAY &I=F &
A& azoles®] 43 2A|A 71t} H2-blockers} Zo] ARg-&
o} = glutamic acid hydrochloride 680 mg2 ketoconazole
Fo] 158 Zof EEAI7IH F57F FX9E0h Y- azole XA
A7} corticosteroids®] THIAE A7 v S At ¥
LA ZIAAFAA corticosteroids®] T} Zrteka, &L
o] Zjd = Ut L3 F-2o) Corticosteloids®] 280
gt BuEie}l el A art Qg = Ut

Terbinafineo) CYP2D6Z 9#l8lo] dextromethorphan®] tir}
7} AAEH dextromethorphan F5.8} SAde] Frieid, et
WO 2 dextromethorphan®] F-2-§ g #&stL st
™ dextromethorphans 7heksloio} sk,

Rifampin®] ZFAAF E4 FEZ isonizid®] 54 A7} 5
7¥81d 5o SRR, )59 7149 ZHEE K3}
w 2 1kg? rifampin 15 mg, isoniazid 10 mg ©]3}e] Agle]
Hesi}h? Rifampine] ZHAHES AEAEOR o] S o
APF ER 5 o] ekt 24EA "k tiAY2 theophylline
7} 43 2-2ol= theophyllined] ¥ =547} ] wkg-f
23] Zr7ie g e st} 18)1 sulfonylureas?t HE-2 & 7
ol n¥Fol " & lorg e FUH3 L
sulfonylureas®| S| B3 <= 3111, propranolob} ¥-E 7
o= BAHE a7l §lojA7) 7HAE 3~457F d™vh ¥
ko) X gans sk, Y dol oFElshHE propranolol:
Z331}. Theophylline®] AHsl4 thate] A7t fksly dz
EE0F E01e 4l oA aaet Fahgo) UM Q)
o} W83k 7-$ox theophylline 8% 559 2 74L& &
e} 2220 dish ghxte] #zto] Fashy, o wet
theophylline =% 343},

b H5A|, B2 T daFA U gAY st
£-5 ol gl o]2 tiAuRke: B3l kAL sAd 2

£%

240] glom EE A ol SEs WYHoE 28
3} 23] 7150] Astslo] SFEdEAE
DBk fpakisolth Wl kB
F gt

o] AR o], A, YAlok, g5t
A9, 9%, N, AR89 okl pelo] B
£ ololE #AE 71 golok Stel FR AR 2hy Btk 4
gstel AN oFE JEAEel YuE YSh BHET ol %
& BANAYE ol §le] OFE ATAFRY oplet o422
2g, obgs} Age] VK, BT A, ok S5} %
£, 490 e Ans B ATl Bl e Hgel
HHIAE ATE 5 Qolok Bek T2t A Helis Bl
325 1A WEE7] HES AYSHE Ak 9lol ARt o
Abgo) ok AEAGC) 94€ TS o AN Bl A

7] =3k

j=9)
=
O
N
-0,
2
o o

.
21

d

|
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