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Introduction: The identification of hidden patterns in pharmaceutical data can
enhance the performance of hospital pharmacies. One of the applications of
advanced data analysis techniques is the identification of drug interactions.

Method: This study utilized data mining techniques using the FP-growth
algorithm within the RapidMiner Studio® 10.1 environment to extract
association rules and frequent pharmaceutical patterns. Data preprocessing and
modeling were conducted based on the CRISP-DM model. The type and level
of drug interactions were determined based on the algorithm's results and by
referencing the database at www.drugs.com.

Results: The results included 17 association rules and 126 prescribing patterns,
ranging from single-drug to four-drug combinations. Of the 64 two-drug
prescribing patterns, 56 had no interactions, 6 had moderate interactions, 1 had
a minor interaction, and 1 had a major interaction. Additionally, among the 19
three-drug patterns, 18 had no interactions, and only 1 had a moderate
interaction. No interactions were observed in the four-drug prescribing pattern.

Conclusion: The results of this study can help stakeholders to improve the
pharmaceutical supply chain, optimize prescriptions, reduce drug interactions,
and lower costs. The identified patterns may also be integrated into a clinical
decision support system. Although no significant drug interactions were
observed, the identification of even a single major interaction highlights its
importance and further underscores the practical role of computer applications
in medicine.

Keywords: FP-Growth, CRISP-DM, Drug Interactions, RapidMiner,
Association Rules

© 2024 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2024; 11(2): 166-175 "1


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.22&domain=pdf&date_stamp=2024-09-21
http://www.drugs.com/
https://dx.doi.org/10.34172/jhbmi.2024.22
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

@
VEFAVD o VY Lo ipod oyleds coadil oy50 (oS 3 Coannd § § Coodw S o581 dloes r
doi: 10.34172/jhbmi.2024.22
Ole)S (S pole oKl ¢ K3 Sloygdil wlisios 55 e

®

CrossMark W 3)4 o

y9laio & FP-Growth p 59531 31 00l b g 410 o2 30 DL3 1 (il gd Jukou
2910 OMSIW (wy 9

TS5 Spo oidl !yt Sl Cyu e

Ol el S 0l S (S psbe olKails ¢ Sy Sy eI 5 Sy ke oSl ¢ (St 5y Sl 51 (557 (5 gmils )

Ol edle S0l ST (S oo olils adln > oo 53 oty T oS ss o K5 &Slay phil Dl 357 ¢ (S &S5y 50 Sl ¢ STy SGle 5l (51585 Y
o\,_\;Qu;cou;d_(.:}!(}x;,&mmu.:ou)uﬁcggpau:;,;w,:,\,l,‘@:mei:;u)ﬁ\w,;,_;:a,g,j; Y

S S SaS Slwlow (slaaileg )y 5 Shas dguty 4 Lilg oo 29,15 (sloodly p3 les (slagSl Calixs] donio Al sleWb)

el gl SIBLG Lol dmosls Juloos azb iy clasSI clos S ;]
Wlio dipl

3l e 5 Bodld 531553 st 18,5 plool eao 1o 1,550 cogSl g bol) aslsd gl 5l (ol Studio® 10.1

RapidMiner )jlsy Lo ;> FP-growth oo,63)1 il eslazul b (olosls (j3g, 4 adlas oyl 25157 1ig,
DR AYAREIS P

oS3l 4 axlye b 5 oiyoK) gl Lubol gyl SYELS s 5 g5 b plo] CRISP-DM s bl 5, VIR oy
23,5 s WWW.drugs.com  sleMb! VYR clas L]
5l i 953 Hlan B 0g)ld ST 51 48 g9 9y 12955 (6o WYE g (bl osels VYW ol gols sl aidly

: : — - siuno Olivs o7

s J>L\J L d)90 \ ‘(Moderate) la.m;fw J>‘J; L d)90 5 cJ>|A.> 2515 d)90 g 5‘_;{9)'3 90 Ro>U L;}SJ] ¥ .,
. . 15 8l wozsl
5 515 9 390 VA cimgyld dus (555N 1 cpimad 1 L5yl (Major) ayss 515 L 5,0 \ o (Minor) P tre o
iheot/
s odmlie (SS9 slea 12955 (665 )0 g bawgio S glyly 590 V e asarafinejad@kmu.ac.ir

MBI EalS iy 32955 cayld ol 0,505 dgate 5> laiied 4 Wi oo adlllas pl (slaaidl 1 g S A
b el s Sl (S Gl 4 Al 00l LS SlagSll Luy 42 ST S8 laa o (yialS ¢ 9l

a8 Lol el ,/
Sy i S Lol s odmlite anllas 1l 1 g5 B Loyl SIS o sin y 155,655 )8 o0litsl 3,90 sl Guouls apsiesl 8y

) . Ol Jeloss -l S5 dlyo
‘AJL” ﬁ)ls“'”‘ "\"19"@ us“")‘l 2 ‘) )"9..“"""[5 tﬁj)'.’)lf u**‘?-‘ 9 J)b Ls"l)"""U MI (Ma]OI') SR J>"'\" oalizl L Ltz:5)b 2855 P 6\91{5)

Stuuson sls3 RapidMiner « sl ¢l CRISP-DM FP-Growth :basjlasys | | FP-Growth e
(o3 SIS oy pslaie
Gy 9 oMo Ko 5l Aloro
AESVO AV Y Koy

AR \4 Journal of Health and Biomedical Informatics 2024; 11(2): 166-175


https://dx.doi.org/10.34172/jhbmi.2024.22
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.22&domain=pdf&date_stamp=2024-09-21
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

@

doddo

pile (B9 29l> SBlaw (B)13 «(6)ISS s gmen (g & Cunl Lol o )3 Sl sy isu I (S byl
5313 38 55 agyls Cu e libes p Btes dalilons )3 (9l ML Glagiun V] 35 038 321y 9> @i 5 Kb
BLisST S oo Juren 1) gl jlons 3 9)l> Bras 9 2925 Gl Lilyy 9 oSl 291> (slaosls greod el gt 2 ]
ke 9 Bras Copde (29)ld OIS ) )ls Copde dgs 4 Bl e « Sy slaodly Gl pime il 5 Gy slagNl
V] 29 wialgs sude 55 ohlen 5 Gliw)lon Glie (sl a8 (lilog)ls 5 (B3 (sl LS & Wadgay cnl ST S ey 5

V] e o1 ool (5t ool 00 2525 slagls ot LS| (i 5 o Jte e 5 csyim0 Sl (5T
55 4 gy MG 51 LT lsbl sl g s @SS olulis dagyls blo) elgd CiiS slad plS oy iae ] S
gy oyl b g o, Jolis 4y 1y gyl U505 (lallas 5 b ogill il as dmgls 5 385 Wl b b ams o |y lSel ol
Sl o )3 shotialsh b 4 55 g EMELS cpde (glagyls &Vl Mg b [F] 1l ails (g5 55e s peSubiy ) 32955
Wy 29> OB s oS WS o Gyas lojon ygbods ) gyl 03 Bl canols il Cumen I AT+ 3g0n ylol 5o .l
L 3l 4zl ol &5 | Lig I3 1 LinlS g oig)ls Casogasmo Ao 6 JsSL L oe Al o ML ) [8] amd o ialjhl
[Pl wien gyt BB (29> oS bl ol L byl Bpas jl 86 (Sl (2)lss 5l 203 W B YA (o Jbb
Gl g (lo)d CudsS gm0 9 0,5 oS (5t (ilewr )3 Al (B)lee oy I SpS ol 4 Slie (gl OUEIN gl St
S5l Al ol yer 1) laais

2 e Gl (sl ) 1igd (o el hol dwd 93 4y 4 Wil Slerdy ()l MBI glel sl s sl
o e 4 sy 35 puin S5 slogSl a5y llan ) s IV] (S5 1 (sen e (6S3k sla 5 o3
65593 adllas ;5 [A] 155,S (gyglaes lilwg)ls (pamass iily 5l oslil L1y ool sl B )] Kan 9 Segura-Bedmar
s cpiomen [2] 53,8 ool 1y gy eI S5 (slogS glysial 51 oolizl b o)Sen 5 Garcia-Blasco
s oo [Ve] wsls plosl APriort pysS b dlie slaodly 3 pae ooyl sl STy ololis Bua b o, Ken ¢ Kuo
Hgdso pae 29)l> o tiSly 4 oxie (low o Shg 9 gyl Sl ouS 5 a2 oy (lis cadlllan

o5 55550 sl 5 U5 5l il & ol il ol ool oSl 8l L o 005 eyl iy
FP- 0,651 5l ool b aalllas cpl \bgid )35 5 cpund W liw sl 30 00 15955 (slag)lys MBI jle U 0 aidloyy o)l

odly (e 500 g oyleds baslgy (ololid imen g (glodly 55 (sladcgamo 13 50 Juloo 50,8« o) g ce o JJs> & Growth

Mos oyl )L,SS5 5l aldle (¢ pSiin g alas Jud ol 51 B aBT awsl awsly (i cds 5 ooy slapgs b s
.Jb; ul)l.o.u (_,’.my\w ;l§3)|9 Lthddl&s)lb J)S.‘.o& 9 LCbuL.w)Lo..u 20 (BRI MJW [y J.leu’ﬁ

S8 Uh9)

b Sy Jols Jlgte pl8 s (gl Jdo ol i plosl 59803l )3 CRISP-DM »)lsbi] Jio p i pols adllas
980303 8595 S 4 WS o bl |y el pl g5 00 Jae sl Il g bl csibo e oy (gjluolel odld Sy )8 ganS
o oxal 5 > slSls sl ol il Jao o slopls 1] 2l sl b 5 5 B vl

)5 g oS o Sy 1 gl o
6 ey Gl 033 5l adllas ol slaodly el Log 5 iy Jlab (gl oy 51 (5o 00> (5pglaen o 5 ) g Lo
0 V-0955 ol loj 50 dadllas )50yl jlows cCuwl (g ytun low 29y e slaoaly Jold &S S gyl i o
g 0ad 905 (slagyls 5l alael iz e @yl Lo 4 1y Y Gloys lass Lg)S" e sl cpre liwslow lgie

Journal of Health and Biomedical Informatics 2024; 11(2): 166-175 VA


http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

@
VEFAVD o VY Lo ipod oyleds coadil oy50 (oS 3 Coannd § § Coodw S o581 dloes

doi: 10.34172/jhbmi.2024.22
OlasS S e ol S35y Syl Sl 5o

D

s gl J555 9 (S Sl s Jgte ()8 ol 29dm oo

Lodld S yd 1093 o5
030> e gosmo b gyl ST S0 a4 b ylows SleMbl g 51VFY Jlo bl Bl 51 eolatwl 5y50 (slaodly dacgazs
dcgorme opl > edly LJB .ol (Attribute, Field) S5y Ve Jols g jlow OAY & dbgye o955 5)55, WOSSY Lol 4l

sl e nominal 4 integer ool
opl D Wgh o SSE a jl SETIAL (g 5l ookl b g ol gyl 3,65, cptin 6l syt slow p» 03> dcgerme oyl

Lodly (g3Lwodlel tpgmw o5

Ol illness 5 drug name, serial, attending physician sla Sho da Sy den oy il cdllae G ol 4
» SELECT ATTRIBUTES g1, il eslitwl b s Sis ol obl s Gl gglSealy can solitulsyge (sl Sig
Cguxe gyl g Sy )5 «Swle 2o drug name Siy polie 5, 8,5 slosl RapidMiner Studio 10.1 L
Olysa plie ol ol (g pd o358y dodly (o juad (sl it (Spae SlieS g (29,1 pily) 09)5 532 9 Vb e
S Sig wdbdcgemo Cpl o .8l L& 5,68, FAYED & badysS ) dlisd coled j3 5 Lo ansliS HUS g adlis badye s o0l
Oncxed g ol (685l Ko LSS ol ygps Jds 4 g aily a5 polde )65, YY family 4 attending physician
D ()il caslie palie L REPLACE MISSING VALUES g1, jl eslatel b ¢ Jie (slas e 1y

oyl )b leglsis (5 ¢ sbul RapidMiner ljsle 5 oo 3 PIVOL j51,0l 5l eslitul b (gy90 Jodo S5 clmodls asilojlo <l
o3y )5 drug name 554 !, Column Grouping Attribute Serial S5 5 1, Group by Attribute « 51,1 -]
Syt slowr y 029 Byme dajlaw (Joda cpl ) )5 (g YFF g jlaw OAF L 0308 Joior S bl 4y jomie ISl g 08
Binominal 4 esls (6399 JSs sl p3¥ FP-Growth o ol clpal (sly ool osd 5955 (09,5 pMBl G jmo o ygi00 g
ol pbol b s plul Numerical to Binominal gy jl eslic! L RapidMiner )l3sle 5 lasce )3 )8 ol 9 8555 a5
Lad cuwslss False a4 MAP g5lp) 5l ooliinl b jao polie 9 TTUC 4 jho e (ooae polde g5l

Sl Jao 0 e o

FP- i 5 15 ]yl FP-Growth sl 3§ adlizel b LS5, (65255 sl o5 ol o cnosls g3twoslel j1

554 iz psS] ol s ] el ) odlizl alS 5 41,55, (clogSIl (aiS (sl o] saol S 5 atage k5o s 4 Growth
L RapidMiner Lo p oi,o) cpl A8 gl sawl ) peos slag)y o (bls)l aelgs S slalusls (g g0 cul 2B
sl 51 o3l U agyls e bl delgd oS5 630556 slagyls g5kl 5 s w1 plo] FP-Growth ygil,l jl eliza
VUK 5 les odys] gl Ui o gl g0 ol j) Jeols gl a5 aseis CREATE ASSOCIATION RULES
sl oxel RapidMiner ,l33ls 5 e )3 (g5loJse g (gjlwoslel (cly odlitnls)go (slanygil !

"Ma Journal of Health and Biomedical Informatics 2024; 11(2): 166-175


https://dx.doi.org/10.34172/jhbmi.2024.22
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

Retriewve data_drug... Select Atributes Replace Missing Va... MNumerical to Binomi... FP-Growth
p ot ma 1 @ A [Ee  em|) a4 exa { e © ma L]
v C S orl _dj o) orl oF e L
v pre |2 i ¥4 L1
v

Set Role Generate Concaten... Fiwot Map Create Association ...

=] —B 2=] [1-] _' =] [1-] '_J =] (] ni
: orl i orl (TS orl -0 e
ol v v ol

il Je g odld g5lwoslel G adliiwls g0 (5493151 1Y UG

silies glgl 4 b caple Lolul 5 g )s ML sl Lo)h MBS (Al (gl LS5y clasSI eyl 5 Sy
ol B b o (gandiwd SaiS oSyl b SoludgSlo)ld sg)by e Cdel Sl MBI g o (gD
DIV]cwl gyl 2 o3 3l byppe St Slo)o (og)l> S35 9 (3 2 9) ST 4 bgrje SualinsgSl, o

D353 9 29y AW wlel g9 dw (6,50 gabdtwd wlwl y

A3 o lis STy 5 gyl win b S L gyl G aST ded e &y (sloj 29,10 — gyld SIS

amde ) 315 ol )8 o 1T 515 S gy 2 1S 0 e & (Sl Seds L NiE By 1 Saamig IS — g1 JAIG
Wl STkt Lad ey bgyls j1 (3 By 398 sl 45wyl oM oI Lo By 1 S 3o gl g — 5,15 J&105
W] s e gy 3l

V] B4 o mams Minor g ModerateMajor phaw dw 4 o9 s M3l Lexicomp ole oL (sandiws wlol p
adgily 505 ooy s FP-GTOWth s )s8 5l oslicasl b 0 GitS (632555 (clogyls slosSl ol 51 cao b <MELG pl8 oyl 5
0ol (Kb bld b e Gas slaodly g 09 0 cud lilew Sliwylonpue slagls @ basye (slrodld adllas oyl o &S oy
degune plo o 29 M Bpo 5 010)F i 15 352y pae s @ (2305 (slagSIl 095 i 3 35 e
clapb b (Sig oo bexcel B o Jois G uwl )8 ol ol b50s OBl o)y Jlea g (295 dw ¢ gyl 93 (slagSl
eols Jolis ¢ Jol (Shg 4w & ui sl item?2,item3,item4, numbers of drug, Type of drug, Level of drug
i g ls Jol5 s @t (Shag 9 SIS £95 poy (S g (I lagyl dhs p)le (S ) JEI5 paly oS
BB o1y ol ams g wyp 29> SEIG obaw 9 g5 WWW.ATUZS.COM o)y GleMbl ale oKL wlol y 4] p
9l Gl LY USS Gk bl i (S5 sl g rapidminer )léle s e )5 bl (3,5 3)ly 1y 4l ) ad e
A gl gyl MBS i cleMbl 4 LI AGGEREGATE

Retrieve ALL_DRUG_... Filtter Examples Map Set Role Aggregate

inp c outF LLE] Yg L E] L E] @ L E] L E] [’% exa era @ exa res

i oni oni res
a a a

2915 OYAINT 500 gl 50l (515 03Lwld 90 (sl 4531 ] 1Y S

Journal of Health and Biomedical Informatics 2024; 11(2): 166-175 Ve


http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

VEFAVD o VY Lo ipod oyleds coadil oy50 (oS 3 Coannd § § Coodw S o581 dloes

doi: 10.34172/jhbmi.2024.22
OlasS S e ol S35y Syl Sl 5o

L

bl ey P8

wollas sl b osds W sla 293 U cunl (gilo e dlsyo Como g B I (0,8 ol luebl ( ol dls o ol Bun
ol 25 3lgo Jolib s 48,5 IS & gyl e Ldgy o (sl o8 ol lsh ) sl pals 1zl sl lysvan
Support jlais S5, slagl iSlis s jolate 4 .l gyl (3,58 den 4 S5y (slagyly (65! s :Support
ol ol osimd s Ml Sdp G 4 adls ol (5145 WS o duslie o] o8y Cadly L 1, alasly £489 Jlein! jadlis ol :Lift
Wi S35 o & g8 Jloinl g Cusbly 93,85 3929 Bl 93 (i (ot dlai], oS

Dlgs oo ozl il e sl Wyl ylows )0 ylais 63 bawgd (651550 400 g 0dltnl (gl Jao (gjlwonly clolidl ol )l yawl
owled Jle laie & 0,8 )8 eslitwl 550 (Clinical Decision Support System) b jb eeewsd i <5 Glgie 4
dy90 5 piY lajliin K5 4 gy e loj 0 &S ek (gilwesly H0e5 o luin sla wiwew ) Algi o 0l gl il
PPy LSL“W 9 )97 6)9.\9»] 6 > LSL“’W Lg)'L»oJLj. 3D 0l Gl)i:wl u,u|95 )’] O'}guo Oed LA &1, u’.gj)].) Ny
a5 545 sloslw (Rule-Based) ¢l p e sl Jdo 95 & yoie Slg5 o ¢ yimg i oyl 51 ool as] .dges odliw] (S5 b
Ol b G5 4 20yl ST yjlas CMLG oand 0 ga sl liia ¢ o9 Oljgindy e pKin (M glacund) Fudai b

S &)
=W
LW AR50 B 2 IR KT PU RS R PRES
oIl e po Olwab! Olsidy jlade ol P9k 3,
(Lift) (Confidence) (Support) (Conclusion) (Premised)
vy <IVEY UA\re Paracetamol amp Ondansetron4Mg Amp \
Y/YY -IVYE <[+AY Cefazolin 1 g/vial dana daru Gentamicin Sulfate (Systemic) 80 Mg/2 ml Y
Va3 AN </ <YA Paracetamol amp Cefazolin 1 G/Vial Dana Daru, Pantoprazole 40 Mg IV Y
V/E- -/yay o[-s0¥ Paracetamol amp Dexamethasone 8 Mg/2 ml , Pantoprazole 40 Mg IV A\
VYo <Iv# o[-5% Paracetamol amp Pantoprazol 40Mg Cap Tasnim, Pantoprazole 40 Mg IV o
VY vy Bt Paracetamol amp Vit. C (Ascorbic Acid) 500 Mg Jiex, s
Ay vy o5 Paracetamol amp Cefazolin 1 G/Vial Dana Daru, Gentamicin Sulfate (Systemic) v
80 Mg/2 ml
YIvY -IYA o[5e Cefazolin 1 g/vial dana daru  Paracetamol Amp, Gentamicin Sulfate (Systemic) 80 Mg/2 ml A
\irg RiZa «/-0A Paracetamol amp Pantoprazole 40 Mg IV , Ondansetron4Mg Amp a
A% /A +/-00 Ceftriaxone 1g lalborz daru Azithromycin 500Mg Cap B
Y/ag -IvEY «/-ov Dexamethasone 8 mg/2 ml Paracetamol Amp, Salbutamol 100 Mcg/Puff N
V/FE RN o/-ov Paracetamol amp Cefazolin 1 G/Vial Dana Daru, Ondansetron4dMg Amp Y
YAy Iy o/-¥08 Dexamethasone 8 mg/2 ml Bromhexine Hcl 4 Mg/5 ml WY
\Adi <IAVY of¥Y Paracetamol amp Pantoprazol 40Mg Cap Tasnim, Ketorolac 30 Amp ¥
#l5- <IVEA o[o¥Y Vancomycin 500mg Vial Paracetamol Amp, Meropenm 1000Mg Injection Dana 0
dana daru
/vy <Ivao o[ %Y Paracetamol amp Mupirocin 2 % \$
\lZa} AT DR AN Dexamethasone 8 mg/2 ml Remdesivir 100Mg Injection A\
"W Journal of Health and Biomedical Informatics 2024; 11(2): 166-175


https://dx.doi.org/10.34172/jhbmi.2024.22
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

B

&m0 &y B sl Jlasl an b A el 989 g g3 dmd o plis cusl A D B Lol olul 1 bl aclsd (1
(Premised) solin b (28 (i ) A oael ol )3 g oo B3 L5 > e Glyis 4 B 5 (58 i Ol 4 A (S ols
Sloal byl luebsl g iy Hlade ol yo 4y o gl yscial (b3l aelgd V Jad> )3 .aieb o (Conclusion) ases b sely 1, B g
9 ool ol (ag)h 52975 iS5 clasSl el s &y Juo sl 5145 (6,800 @l 19,15 2925 )15 (lagSl (@
3 4 51925 5SIR srsls 53 52958 5K F s S5 a0 oS EY el o)y g (550 WY Slaa Jae

A5 gl 2s)0)ke 595 6o S
e (sl Paracetamol amp (sa)ls Jgier cul bl 1 o o oy5] ity e ey b g2 s8N0 WY Sy 3

Gl gme o (pl el <[V laniy jlade Iyl Cefazoline 1 g/vial dana daru 4 Paracetamol amp (¢5)l> g v

Wlosds 52555 ol AY /N lyr o b gl 93 oyl &S

Obwidy jlade oy pinbas U (39920 (Sldg 13 Y Jgu

e Y il (Support) ey e (size)sjlul s,
Paracetamol amp - Jos¥ ) )
CEFAZOLIN 1 g/vial dana daru o/yy- ) Y
Pantoprazol 40mg cap tasnim A \ ¥
CEFTRIAXONE 1g lalborz daru -/yoy ) ¥
DEXAMETHASONE 8 mg/2 ml AN ) o
PANTOPRAZOLE 40 mg IV AR \ 5
CEFAZOLIN 1 g/vial dana daru Paracetamol amp AR Y v
Pantoprazol 40mg cap tasnim Paracetamol amp NAYN Y A
ONDANSETRON4mg AMP </NAY ) 3
DEXAMETHASONE 8 mg/2 ml Paracetamol amp -y Y \-
PANTOPRAZOLE 40 mg IV Paracetamol amp hos Y W
DEXAMETHASONE 8 mg/2 ml Pantoprazol 40mg cap tasnim A Y Y
ONDANSETRON4mg AMP Paracetamol amp VA% Y W
CEFTRIAXONE 1g lalborz daru Paracetamol amp YAl Y Y
PETHIDINE 50 mg/ ml -\ ) 1

9o 5 52555 655 ¥es)1> 31555 (o8] dsgaims WWF oo I FP-Growth piy oSl 5 dlols gl olul 5 2 09,05 ©MEIS (7
lalol zuls wd awyy oI AY o 00l MBI addllas (ol 3 a8 D90 (29500 Jloa 9 (2900 dw (29)0 93 sl K> (56X AY
ol 02l ¥ Jgas > RapidMiner 8l o5 55 Jao gl

aw 551) s Moderate (315 gaw gyl 551 5 ¢ psyls 315 356 oS 0F 3 o) 53 oo s Y o 5| Jsi ol bl 2

ymg/ Aml (4> 9 o 9 Drug-Drug Interaction gg ;) Major Jsls e Major o ¢V 3 Minor Jsls
2 oSN g gl I35 a8l SINA gl dw oo 591V ke jl .54 Levofloxacin mg tab a-- 3 Dexamethasone
203,55 odalie (JBI5 o9 Jlex oo 6ol 3 5 Drug-Drug Interaction J31i g9 L Moderate pdaw

Journal of Health and Biomedical Informatics 2024; 11(2): 166-175 wy


http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

VEFAVD o VY Lo ipod oyleds coadil oy50 (oS 3 Coannd § § Coodw S o581 dloes

doi: 10.34172/jhbmi.2024.22
OlasS S e ol S35y Syl Sl 5o

CHBIN £95 SIS s (29,0 OIS haw Y Jgan

oy Syl I g4 91> I maws B 339590 (59,10 dluwd iy,
(count) (type of drug interaction) (level of drug interaction) (the number of drugs prescribed)
\ Drug - Drug Interactions Major 2 Drugs \
\ Drug - Drug Interactions Minor 2 Drugs Y
¥ Drug - Drug Interactions Moderate 2 Drugs Y
Y Drug - Drug Interactions Moderate 2 Drugs i
o8 No Interaction Information Available Unknown 2 Drugs o
\ Drug - Drug Interactions Moderate 3 Drugs s
A No Interaction Information Available Unknown 3 Drugs v
\ No Interaction Information Available Unknown 4 Drugs A

d’; ‘“..09 & )

oM gl ;> Sl g5 opl Slwlas & 1) JeddMe ldixe L Llgi o Gidoh cpl ized 23 ioled i o

S 29l
Ohlost 42 08 2925 (29> slacaS 5 5l (Sliste Conns lnlons s 4y Lo ye 0 03l (slaodld (guoy p b pSl> g}y 5
dw 4 (5980l sdslcuwnds gl asdllas (pl jo ad (5,155 oy dely | Lisu leisds dild gy lawe @ijei o Kbj lawy
ol ) 26158 5 gy (slagS iuabl 5 (st olhe 305 opuB g SIS 5 il S5 cslosSl o bl el i
Onee 31 Se T Jgia ol sl 5308 0 2Vl Cueal ) i lony (Jlo slassly 5 lilogyls oS5 (sl 0l oS
PANTOPRAZOLE 4 CEFAZOLIN 1g (cg)l> ¢3 olyen 4 Z8Y/Y Jlois| L Paracetamol amp (¢g)l> 45 3¢5 oyl ol
s> 9 VO] 545 o 3Ll (550 5 0dre CMSUie Sy Loy sy PANTOPRAZOLE (45,5 .ol o055 40mg
sy (wSus ¢l Paracetamol amp sq)ls 93,13 5,08 oL xSU coshe loyd sl Sgn 51 oloie 4 CEFAZOLIN
o.)‘.)‘q,.{p.?aJ\:J.)d\gA:JUQ.AL')&').).CAM)"_,’.Mﬁs)m'dg@%5)3&5&%&4539&@03%‘93&&1{61){9JG.MQLOU;&&.&.&
2 cdalllan 3)50 yliwylow (g52955 (lag,yld &S pl o & pioren (A gl Sl (bl acled g S dlasd dag by dgaote g4 g
Lo glyssul (bloyl oulsd IS jeb 4 i gl o506 clial domis 0 (g)ingame asled il )3 polie alels
1 ol i ylews cplyd gyl 950 (Bl (sla ol ygiwd
53,8 pgs |y Paracetamol amp (¢g)s i (6t ohlow 1 o )3 0F (sl a5 ol olis ead bk slagSl 5l (S
&S bl 5LV oyl sl oles LialS g 3)0 wo clag)y le jd (63,8 4 yasuie oSl Paracetamol amp ()l
Ogine & sl ol ol Pl (o @S5 Lol e Uil 1593 )l a9 ) e ol I fCin o (Slog 5 S pe Lo
Bl wsls glogag <83 b Alhg)ls 13 )l cnl (9290 9 Ll w3 53 (s lows
byl owled zlyseiwl Gual David a5 gladlas p .cowl 48,5 pll  Solite 3,54, 9 Blial b Lol glalie cldlas ogSt
(S 39 FOY dlaws o) e by ploul FP-Growth o )63l 5l ealital b oyl ylow 53 (syims 5365 (6lp (s1955 sldg,ls oo
Sua b ,Kes g Khader (¢,505 dalllas [YWV] 0 gl sl J1,SSp (oo Ve Ladd o /Y ol iy jlde J8lis g 3,657, 0FVF0
sidls ol Gl dalllas oyl slaadl oly plsl gyl oMW 2l s wl gl FP-GROWTH oo ,651 slya! ploj Lials
sl ce i Gl el (a5 polie b la Shg el zan 2,J> MIN SUPPOTT ke 4 (St wiyoSl 2l oo
DA 250 iz
@ Wlg o g Gl Hoye5 p dlaie (S g 5l SOl A canl (sgSealy (glial ailyE 0 g ge ladsd pl b yusls adllae coglas

3 odd Cd 0)55) laygae Jdow (sl b9y (il 05 )8 ooliiel 590 5T )5 (slaodly awyp slp IS 6T G lgie

ywy Journal of Health and Biomedical Informatics 2024; 11(2): 166-175


https://dx.doi.org/10.34172/jhbmi.2024.22
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

@

&S Col Slalllas pls G 4y 00 o3l (gla Shg oS dlasd ) dalllas pl o> Sglas )15 5,8 50 (g 5 (ol oylylows
sl oxd (gglSoals aT)d iy e g Lol el

bl g Sglaze ol polie b ool Jloa B 09,15 95 32955 (5o AY cosalcamsay gulis olul p (g, ©MBIG S 3590,
o A5 & o 55 525 5550 S5 (ol ety 09,5 55 1 bl d5g 6yt et 93 > 0k (e sl sl
Jgese g (paass pe sbag)ls o5 cliie lagyls 920 daosls (ol e Jdd 4 Cunl (Sae 9590 cnl sl Sl g
F0) diadlo jlow sl adllas (ol o il Kl pe hhlew b auslie j> sl 131 gl lojen (5512955 (59515 pul o2 o
L8] 39 (1o 3 YOIY Jaleo) 425 FYVA Jlo £O 55 o) jlows 3w g (duo )0 YF/A Joleo) 15 VFYD ply (5YL 5 Jo

S Con a2y B plwlon cpl )3 29yl OWEIS (e 453l (U5 g > 52925 SN AY (nl 69y 32 (29)> SIS (o)
b 295l Cangomn jl Bl o Major sgyls 315 G o el (s ol b sl gyls 190 oyloj 40 K3 8 odims )Lis
2S5 0)bole Syl 6 peSdiay b &S Canl (ol g b g, oy jl ool 039381 (351l 9 ST (6 S sl Jlow o Sy (>
Do oy diws w1y gyl M aiS Cuenl s

Sl S o wald laiied syl SVl b bl ) (s529785 Sgyl> g9 2 g Slapi sl I el
GRS gl By g 55 ¢l g e Sl > ailig I lgis g Glissle lipde (Sl otee slataly adllas oyl
@ gyld cpain el G55 (g gl ise L liwlen 0 sl Clesd cuaS (ili8l g aai e Eals ¢ ggyly oML
el Sle sl ol galS g og)ls OIS HLlolins jelaie 4y bag,ls o @lbls,)) CauiS a8 aiS o g5 (o jod O ygu0
b ol lon 5T gojls 03,8 (i Gl 1y gyl Bymae (e SWllas iz ol b Sl o Lol oy (e 500 Bk
DA AS 3 o509l cubligSS ¢ 5l w5 gl

Slply boye slagld 00,8 (gilwdins |y boawad (o agyly lods 390 Kialgs 1B dag)ld oy Clbls,l Slwlds b 50 olilogyls
38das 59000 el 4 e (bl aeled (olwlid (S sl 4 [V V] s )18 o JUST )5 (Sjd (o pid Sgp
Dydien Gl oloyd 9 Cudlie CudS 3900 9 Gl low byl

D95 3bj Oliz 5y G3sS 55 5 (SIS & S (mges b lon Sy S5 Glagyld (s ddllae (ol slacydgaone
oS (anaSSeh g (ranasS Glrpliwlon )3 Juo cul )l (g ML (Ll glaieds o] Sliios (lys 295 00 oy
s S B 53 0d LIS (29)0> 12925 lagSUl 295 oo et Cyriomed 9ad o3l )l 6y (291 S ESTS e
oy Sl p3Y e G55 4 (ag)ls OIS &) Cud )l 11925 b Glojen Lilen B 250)5 chyyai (dly )b el
2 Sy AL b glag)y 955 4 e aS dgr b lows 10 9yl 0uiiS gm0 b oS Sl adllas pl s slacudgae
b 0yl (63950 o5 pr Cubld Sl widly Jldl il loyd ar b ylews cpl > (gyda S5 dlas 10 by Job
23,5 ghsl i 9 pegiie (blo)l dclgd oa g oad

oo ) )8 (S Jbprenad lapiums ALk g (29)l (S s s gjlwedly ) oad gl (bls)l el
Ol el s oS Glagyls s5lSealy (cdla gy 29yl 0y Slapiu sl 5 (b 4 (il (DR 578 slagSl ST
93 2975 Slp e slagty) 5 il dulis LB alie oo (sl p ilisee (S 69yl 1925 S o5 WS (o o118,
D90l duslde g zlysuiwl (gal800ld (gla Jao (wlal o1y sg)ls (glajen byl o oo (> odis] Glalllae > .00,5 oLl

&8lo o,
D) g2y (dlie o)l digS gun

Sl colos
ol 405105 2959 (lawnwso gun | Jbo colas 45 zun

Journal of Health and Biomedical Informatics 2024; 11(2): 166-175 e


http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html

[ Downloaded from jhbmi.com on 2025-12-10 ]

[ DOI: 10.34172/jhbmi.2024.22 |

VEFAVD o VY Lo ipod oyleds coadil oy50 (oS 3 Coannd § § Coodw S o581 dloes

doi: 10.34172/jhbmi.2024.22
OlasS S e ol S35y Syl Sl 5o

L

GBI a5
sl 0 43,5 oS S pole ol J IRKMU.AH.REC.143.122 6t | allas ) 351 5

OB S gi &8 ) Lo oo
References
[1]. Clark M. Management sciences for health. mds-3: Managing access to medicines and health technologies. Arlington,
VA: Management Science for Health Drug Supply; 2012.
[2]. Chen PT, Lin CL, Wu WN. Big data management in healthcare: Adoption challenges and implications. International
Journal of Information Management 2020;53:102078. https://doi.org/10.1016/j.ijinfomgt.2020.102078
[3]. Yoosofan A, Ghajar FG, Ayat S, Hamidi S, Mahini F. Identifying association rules among drugs in prescription of a
single  drugstore  using  Apriori method. Intelligent Information  Management 2015;7(5):253-9.
doi:10.4236/iim.2015.75020
[4]. Blower P, De Wit R, Goodin S, Aapro M. Drug—drug interactions in oncology: why are they important and can they
be minimized?. Critical Reviews in Oncology/Hematology 2005;55(2):117-42.
https://doi.org/10.1016/j.critrevonc.2005.03.007
[5]. Smets HL, De Haes JF, De Swaef A, Jorens PG, Verpooten GA. Exposure of the elderly to potential nephrotoxic
drug  combinations in  Belgium. Pharmacoepidemiology and drug safety  2008;17(10):1014-9.
https://doi.org/10.1002/pds.1641
[6]. Kass-Bartelmes BL. Reducing and preventing adverse drug events to decrease hospital costs. Rockville, MD: Agency
for Healthcare Research and Quality; 2001.
[7]. Zhang T, Leng J, Liu Y. Deep learning for drug—drug interaction extraction from the literature: a review. Briefings
in Bioinformatics 2020;21(5):1609-27. https://doi.org/10.1093/bib/bbz087
[8]. Segura-Bedmar I. Application of information extraction techniques to pharmacological domain: extracting drug-drug
interactions; 2010.
[9]. Garcia-Blasco S, Danger Mercaderes R, Rosso P. Drug-Drug interaction detection: A new approach based on
maximal frequent sequences; 2010. Available from: http://hdl.handle.net/10045/85174 [In Spanish]
[10]. Kuo MH, Kushniruk AW, Borycki EM, Greig D. Application of the Apriori algorithm for adverse drug reaction
detection. InDetection and Prevention of Adverse Drug Events. IOS Press; 2009. p. 95-101.
[11]. Santos MF, Azevedo CS. Preambulo [a]" Data mining: descoberta de conhecimento em bases de dados". FCA-
Editora de informatica, Lda; 2005.
[12]. Rowland M, Tozer TN. Clinical pharmacokinetics: concepts and applications. (No Title). 1980.
[13]. Bushra R, Aslam N, Khan AY. Food-drug interactions. Oman Med J 2011;26(2):77-83. doi: 10.5001/om;j.2011.21
[14]. Niazkhani Z, Amiri P, Pirnejad H. Drug-Drug Interaction Clinical Decision Support Systems: Advantages,
Challenges and Barriers, and Strategies to Overcome Them. Journal of Health and Biomedical Informatics 2020; 6 (4):
333-42. [In Persian]
[15]. Badwan AA, Nabulsi LN, Al Omari MM, Daraghmeh NH, Ashour MK, Abdoh AM, et al. Pantoprazole sodium.
Analytical Profiles of Drug Substances and Excipients 2002; 29: 213-59. https://doi.org/10.1016/S1075-6280(02)29008-
4
[16]. Bertolini A, Ferrari A, Ottani A, Guerzoni S, Tacchi R, Leone S. Paracetamol: new vistas of an old drug. CNS Drug
Reviews 2006;12(3-4):250-75. https://doi.org/10.1111/j.1527-3458.2006.00250.x
[17]. David F. The pattern of compounded medicines prescribing for pediatric patients using fp growth analysis in the
installation of hospital pharmacy [ dissertation]. UKSW: Magister Sistem Informasi Program Pascasarjana FTI-UKSW);
2016.
[18]. Khader N, Yoon SW. The performance of sequential and parallel implementations of fp-growth in mining a
pharmacy database. IISE Annual Conference. Norcross: Institute of Industrial and Systems Engineers (IISE); 2016. p.
2601.
[19]. Park C, Seo J. Consideration of purchase dependence in inventory management. Computers & Industrial Engineering
2013;66(2):274-85. doi:10.1016/j.cie.2013.06.015
[20]. Neve BV, Schmidt CP. Point-of-use hospital inventory management with inaccurate usage capture. Health Care
Manag Sci 2022;25(1):126-45. doi: 10.1007/s10729-021-09573-1
[21]. Rosales CR, Magazine MJ, Rao US. Dual sourcing and joint replenishment of hospital supplies. IEEE Transactions
on Engineering Management 2019 ;67(3):918-31. doi:10.1109/TEM.2019.2895242

Vvo Journal of Health and Biomedical Informatics 2024; 11(2): 166-175


https://dx.doi.org/10.34172/jhbmi.2024.22
https://doi.org/10.1016/j.ijinfomgt.2020.102078
http://dx.doi.org/10.4236/iim.2015.75020
https://doi.org/10.1016/j.critrevonc.2005.03.007
https://doi.org/10.1002/pds.1641
https://doi.org/10.1093/bib/bbz087
https://doi.org/10.1016/S1075-6280\(02\)29008-4
https://doi.org/10.1016/S1075-6280\(02\)29008-4
http://dx.doi.org/10.1016/j.cie.2013.06.015
https://doi.org/10.1007/s10729-021-09573-1
http://dx.doi.org/10.1109/TEM.2019.2895242
http://dx.doi.org/10.34172/jhbmi.2024.22
https://jhbmi.com/article-1-886-en.html
http://www.tcpdf.org

