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Study for Association between Adverse Drug Reactions and Causative
Drugs in the Elderly Using Data-mining Analysis
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Purpose: To investigate adverse drug reactions (ADR) and causative drugs in the elderly 65 years of age or older,
using Korean spontaneous reporting adverse events reporting database from June 2009 to December 2010.
Methods: We estimated the association between ADRs and implicated medications by calculating a proportional report-
ing ratio (PRR), reporting odds ratio (ROR), and information component (IC). We reexamined the most frequently
implicated medications and ADRs, and the seriousness of ADRs. Then, we assessed reports and concordant rate of
ADRs due to medications designated as “high-risk” in elderly by 2012 healthcare effectiveness data and information set
(HEDIS) or “potentially inappropriate” by 2012 American Geriatrics Society updated Beers criteria for potentially inap-
propriate medications (PIMs). Results: Among 15,484 elderly reports, data-mining analysis by PRR, ROR and IC
showed that 421 drug-ADR pairs were detected as signals (3,189). The most frequently reported ADR and causative
drug were urticaria (470) and contrast media agents (647), respectively. One hundred eighty nine ADR cases were
graded as serious. Twenty-two kinds of high-risk medications were shown to be implicated in only 0.9% of ADRs.
Only thirty-nine cases were consistent with 2012 Beers criteria or HEDIS. Conclusion: These results suggest that man-
agement of the other medications including contrast media agents as well as close monitoring of PIMs are necessary for

reducing ADRs in the elderly.
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Table 1. Two-by-two contingency table for combinations of
drugs and ADRs to calculate the measures of disproportion.

No. of reports Specific ADRs All other ADRs
Specific drug a b
All other drugs c d

5t ADRS A F2| oFFebd A I1A] #]2009-208352] #|2%
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Table 2. Definition and criteria of implemented data mining
indices, PRR: proportional reporting ratio, ROR: reporting
odds ratio, IC: information component.

Criteria of detection to
association on drug-ADR

PRR>2, >4 and a>3

Indices Definition

PRR {a/(a+b)}/{c/(c+d)}

ROR (a/b)/(c/d) ROR>2, y*>4 and a>3
IC o {a(a+b+c+d)} lower limit of 95%
82 Ta+to)ath)) confidence interval>0
FFTL A 5 o] AHES SAHES Aushe o

52 Eelslr] S8l AT7AIEe] RS o} HAWH S

o]-8-3ted xglo] 7|x Aslelu} Ale) & Tle}slaiv)
dloJEjmleld FA gl B3 wlko] w3t A A SAS

(Release 9.2, SAS Institute Inc., Cary, NC)Z- o]-&-3}3it}.

A7 Az

ADR 211 Qlo| Ql7sty 54

20094 695E] 20106 1297HA] AlekHo) Apxoz B
18 155,5378 9] =7 ADREF O ZRE] 654] oA} xal
3ixtol| A] Wb gt kB3 ADRZEFS 39,3428 i) o] &
R yekE3 ADRZb WHO-UMC Q1334 oA 9l
o]l Aol sl At 15,4848 HAch(Fig. 1). o=

From June 2009 to December 2010

Spontaneous reported ADRs

SECEES a1

o] HtdEd-2 A (ARSI, 62-764) L, AR T3S 5|
o2 EREIAS W, 65-694| <A 5,686%(36.7%)F 713+
wWeol] Bl ] ulE2 19 11o|3dH

dlolE{olold 2A0f w2 =EokEn ADRZIS| ozt

ol 15,4848 768%2] <=3 313%F] ADRE TAH
A, deoleuteld EA S E3ke] PRRI RORel| 23|
o3k AdAdo] shelEl oFEF ADRE F3He 7H7h 5259
(PRR>2, y*>4, B4 ADR R 15>3)¢} 5332 (ROR>2, x*>4,
Ex ADR RIF>3)913, PRRI} RORS FAlol| whEsl=
Z3h2 523¢ o]t ICE ]88 A3} 230,987 £F A
oAl ¢FEF ADRZF] f-olt A3AdS BHoHICS] 95%
A2 F7E 8FaEA20). Al A RS FAe WS gEF}
ADR 23> 4212 et webA =9le] ADR Hizts9
A A3 BIoFEd d3Ae] 9l ADRY 3,1897
(20.6%)°ll A AHA] Ske(Fig. 1).

ADR B9k & Hix &4

ADR¥} ¥ aropE7ke] Aol 9l 3,189 & tHAFoR
AlofE-& ATC A|2"1E o]-83led FAgE A3 vl = oF
E9] £9= 2G4 6473, A s16¥, ZTA| 46182
e, o] 5 thA] Ao whet BAg A z1EA e} 3
FAZEA 9] 7ol oA o] FAdell Blsl oF 2vf A el
“H(Table 3).

Fohl® B 31eFE-2 EglulE(tramadol) 3433, ¢] e X2
"] =(iopromide) 267#, ¥kZu}o] Al (vancomycin) 1043, 7}
AleH] (capecitabine) 87%], MM (barium sulfate) 773 5
o] ol

39, x9lo] HuhlE ¥ 1 ADRS TE=87]7) 4708 =

Table 3. Frequency of gender and ATC system that
implicated medications classified into therapeutic group.

N=153,557
Age =65 yr =
\
N=39,372
30 drug-ADR pairs:
= Misreporting age
I (146 - 1980 yr)
N=39,342
WHO-UMC causality code:
Possible, Probable/likely, =
Certain v
N=15,484
Possible 9,049, Probable/likely 5,969,
Certain 466
Drug-associated ADRs
by PRR, ROR and IC =

421 drug—ADR pairs, N=3,189

Fig. 1. Flowchart showing data-mining analysis of drugs
associated with ADRs.

ATC-Therapeutic group Total Male Female

Contrast media 647 350 297
Antibacterials for systemic use 516 256 260
Analgesics 461 16l 300
Antineoplastic agents 316 172 144
Drugs for obstructive airway diseases 131 62 69
Psycholeptics 102 45 57
Antimycobacterials 95 51 44
Antiepileptics 71 24 47
Antithrombotic agents 67 31 36
Anesthetics 65 26 39
Others 718 301 417
Total 3,189 1,479 1,710

ATC: Anatomical Therapeutic Chemical
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Table 4. Serious adverse drug reactions and their causative medications.

Medications

Serious adverse drug reactions No.

Abdominal pain (4), acrodermatitis (1), anorexia (3), asthenia (3), diarrhea (4),

Gemeracil/Oteracil/Tegafur fatigue (1), stomatitis (1) 17
Topromide Allergic reaction (1), :ﬁg;i):e)/(;:rcr‘it (rzeiitizlé ;71 f,( ?)naphylactic shock (2), 15
Vancomycin Azotemia (5)', acute renal failure (6)* 11
Colistin Azotemia (4)1', acute renal failure (3)1' 7
Levosulpiride Extrapyramidal disorder (6), tremor (1) 7
Cefoperazone/Sulbactam Hypotension (1)}, thrombocytopenia (4) 5
Furosemide Hyponatremia (1 )1‘, leucopenia (4) 5
Lorazepam Dyspnea (1), hypotension (3), somnolence (1) 5
Teicoplanin Leucopenia @), thrombocytopenia 3) 5
Amphotericin B Azotemia (1)', acute renal failure (3)* 4
Cisplatin Asthenia (1), flushing (2)§ 3
Ibuprofen Anaphylactic reaction (3) § 3
Midazolam Hypotension (3)° 3
Allopurinol Stevens Johnson syndrome (2)* 2
Levofloxacin Rash erythematous (1), thrombocytopenia (1) 2
Linezolid Thrombocytopenia (1)" 1
Others 94
Total 189

Total 13 reports of death, * 2 reports of death, f report of death, 51 report of death and 1 report of permanent disability or malfunction, ° 9

reports of life-threatening adverse drug reactions.

7 e vleE Bylow, I o322 94 (nausea) 392
¥, AdAk(diarrhea) 2818, 248 Z(azotemia) 1813, 41X

&(dizziness) 118 5-°]it}.

Aztsk ADR °JF.;F LISy
ADRi HaE 189 E A od,
B 715238 38, A 138, 99
e I A e 03_ 1()()3:]] Zefel g oz %B_"S} Ak} 65
2 2R 7B ol EE By oFE-LS 7 EE B
Al (gemeracil, oteracil, tegafur)d3L %%l /{47—}'?& ADRZ
A} &3] (anorexia), H-%, k7] 59 (acrodermatitis), T2
(asthenia), ¥ 2, A A}, 71 ¢ (stomatitis) 5-°] I}t = ¥I=
ulo] Al | 2Bl (colistin) 2 3EH| 2] 4] (amphotericin) Bel|
o8t 1A 48 Z(azotemia), 53415
-2 AW =(furosemide)ol] 2]8F A1 HEF3 % (hyponatremia), €l
o] ZZF2h (teicoplanin)ol] ]38t W& 77145, ﬁ/\-‘pulﬁ\—f 7]
= (midazolam)ol] 23k M8} Fo] B =3l on, HBE
A (levofloxacin)®} 2|4 2] =(linezolid)e -45} a7t
£FO R AP A9 HILESITK(Table 4).

Z(acute renal failure),

Y E ADRZ 7|E olFelefEnte| AUXlE

ol ofEe] 28 ADRS 1468(0.9%)% °] 5 BCell
sl oFEol 23 Z$= 1392, HEDISe| siwsh= 7
5 78 92H, ADRE] FAolut AFTL =qlFo of o
Al Ak vkel YA A 398l AR sk
o}m] E&] &l 2 (amitriptyline), Z2}A]F(lorazepam)ol] 23+ %]
U A A e ES(somnolence), FE 23 glnl
(chlorpheniramine) £-3}#)| 2} | A 2. (fesoterodine)el] 2]t
T7Az, Fole] ol (quetiapine)ol] 2|8+ ¥H], Av]| 2=
(spironolactone)el] 2|8t 317§ F(hyperkalemia), <3]%)
(zolpidem)ell 23} A7 (delirium)5-¢] BColl U =]3h= Al <]
H(Table 5).

B FET} ADRZE] 3HAdS Felgle] lo] ofw d) o]
Eute]d 7]We] S AR o A3 5 A7 2
I Al 0134 ATl = APATE7 o] PRR,
ROR, ICE &7 283} Ha1okE3t ADRZbe| WA o
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Table 5. Adverse drug reactions of potentially inappropriate
medications for elderly by Beers criteria or HEDIS.

Medications ADRs BC HEDIS PIMs
Alprazolam Mouth dry 3 3
Lorazepami Dyspnea 4 4
Hypotension 4 4
Somnolence 3 3
Amitriptyline Somnolence 3 3
comapurg e Mouthdry 4 .
Atropine* Dizziness 3 1 3
Quetiapinei Constipation 3 3"
Fesoterodine Mouth dry” 3 3"
Ibuprofen* Urticaria 3 3
Anaphylactic
reaction 3 3
Somnolence 3 3
Metoclopramide* Anxiety 3 3
Tremor 4 4
Pethidine* Hypotension 0 7 7
Spironolactone Hyperkalemia 1 1
Zolpidem* Confusion 6 6
Delirium 22 22°
Insomnia 11 11
Total 139 146

BC-Beers criteria, HEDIS- healthcare effectiveness data and information
set, PIMs- potentially inappropriate medications. *39 cases were
corresponded to the rationales of potentially inappropriate medications
(PIMs), *Potentially inappropriate medications associated with serious
adverse reactions. There were 2 serious adverse drug reactions by high-risk
medications of the 2012 Healthcare Effectiveness Data and Information Set
(HEDIS), i.e. intravenous pethidine induced hypotension (2).

F2 BAs =, 1289 B3oFE-ADR 3ol ARt Zfo]
< ¥ PRRF} ROR AtE 7hl|= AL §A1E A=}
b wiel] ICE F AZET Ao Qe B
3L FE-ADREFS AFE AR wo] vehle] ofd v o]
Eluteld 71HE A gsh=Ro wet AT Al n]A= 4
gro] & Aoz vyttt wpeia BA 7|9 e zlelo = B
33 2§03 A= Hol HyekEy} ADR° N K=
2 AL 7ol RYEEEE Aol wl¢ 8% 94Y
7o},

PRR, ROR, ICE ©o]-£3F B3 o573} ADRS| d¥A 2
A AREHE =Q13Ate] SN AAA %=, S wkebd Al
FAE Z33 ZBA} AHAGAA 2 A L] ARl
w2 ADR R} 7P vIighs eld 4= gleler, o) &

ru

3 A AT 43

ofEo] ot G 9 = 59 o]xHH el ADR ite] -7
=ik Aol w2 ADR A4 A3 A3p7)4 9 ojARE
oFE-o|u} TFAA oFEol 23 ADRo| ‘FAIET o Aol A
o @eo| BuE o] oA E A 2 3te] W e]
ol TIAA FE AMSo] Bl o wE A3P)A oFE
S 430249 ADRY| WY ¥ £d AlgHIES) )
58t P ubedgiear & 4 Qe o]l Aol A] Sk
A D HA2HA A v AT 2E AG Aol 9
3t ADRe] oJAJ R} FA oA o] we] HalEe], o] o] o
5102 d7Aste} dxslg] o, o] e W oFE A}
£ 9l x9] z}o)e} ol W AZ A S 4 A

g FzogA| o] AbE ulxr} F71gel whe} o]e st
ADRE T 34z} v S7181 gl 2o Harsget!?
v 2AIE =T R 7]l 3R g R
#W AAHLE ADR S-S 77 7137 2agin asdel
= E73k3L, WHO-ATC A 2Rl of| A BZo] ZodA|7} 714k wk
2 HIER eph 53] o] e Zelu| = 5] 8 0 & FoA|7}
28] 10919 el = FER X3 GEY), o] 52 o
A2 uhE 5 AT 9139 A7 ADR fE oFEE Ky
AT} 2oJA| Fodel] mE AP AR} 8F ALS]H =gte] H
39l S Ake o, ol 7 A= :=9ldl] 9le] A7
g ol =o] ADRS U3l & dglelvt $1§iltel] Hist
F7H44l 79 84S Y70tk ADRE mlE] 58
U Bk A 7 2 ADR A €] ule] eulA
(biomarker) 77} 7}2 D 88 A o]} ¥

=2l 3R] ADR} #HAdte] 7 F FAA S =159

5 Fojo] w2 ADRe|Z} & 4= ¢lo}. 2011 Daniel 5
o] W3t A7 Aol wp=m w|5 =9l kAl A BC(2003)
9} HEDISell 43t oF&o] o|gt 473t ADRS| A B]&-2
Ztzh 32%%F 12%=2 Sskal, e} s (warfarin), lE¥
(insulin), w}oFA Z15A|, AT 7 eiA 5o dubd o=
ool u}E ADR Aol S ZsIehaL skt oW
AT A E 2012 AGS BC2F 2012 HEDIS|A A A3 =]
oMLl 13 FEg VTR XFOFE Fofo wpE
ADR®| ¥ 314 ol =gl FFe) ko] are) Juht 2 U X3}
A B Boked 7 75l dig Bag) | Ee] =
R

ol AT 1| /€9 7|7k Bamks E3Fslar 9L,
AP Q] Hzhg B yuxtg el & EA19]l 4 (underestimated)
2o A S HESLL 9l upebr A5%9] ADR H1L
off A A Fahg Huaige] AE FHs)of 3 Ao
o, 8k ohdg}, S =913kx1e] ADR 548 vl o] 33}
3 e w5 BUEF S AAIEY ﬂ%?ﬂwh 714
Agtol} A 27 f7, IAH AHE & FAE] Hugke
24 ADR #A ¥ 84 55 vlE] g 5 glefof &
Aoz Holm, o]2gt &5 F7/HHQ] A K gfso=
A A& g Ade] qloh
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o1y AT Fo Sk 71E0] wQIFe| PR} ohie),
Zop) 5 2 oFEs} A RN E Tk AFE
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