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Objectives: Among many new drugs that are under investigation with intent to treat cancer, oral kinase inhibitors are
proven to be effective in numerous clinical trials and easy to administer. Due to these advantages the use of oral kinase
inhibitors is increasing. Oral kinase inhibitors are metabolized by CYP450 which can result either increase of adverse
effect or decrease of drug effect by drug interaction when used concurrently with other agents. In this research, the medi-
cation records of patients on oral kinase inhibitors from Oct. 2010 to Nov. 2011 were reviewed to investigate potential
drug interactions. Methods: From Oct. 2010 to Nov. 2011, cancer patients in Inha University Hospital who took oral
kinase inhibitors more than once were included. The patients' medication records were reviewed to list out concurrent med-
ications that have interaction potential with oral kinase inhibitors, the frequency of concurrent use, and the severity of
interaction result using Micromedex® and Lexicomp-online® as references. Results: As a result, 90 cases of drug with
interaction potential were prescribed by Micromedex™ and 179 cases by Lexicomp-online™ data. In case of severity, 33.3%
by Micromedex® and 26.3% by Lexicomp-online® were categorized as Major and 65.6% by Micromedex® and 72.6% by
Lexicomp-online® as Moderate. The number of adverse events was 92 cases which 58.7% were on skin and 19.6% on
Gastro-intestinal tract. Conclusions: Considerable number of drug with interaction potential was used though each oral
kinase inhibitors showed differences in extent. Hence there exists the risk of drug interaction in patients taking oral kinase
inhibitors with other drugs.

[ Key words - Kinase inhibitors, CYP450, DDI, Micromedex, Lexicomp-online

_Z_

], HIAP S e o sjete)

7= & QL—"ﬂXﬂXﬂ (Kinase Inhibitor, ©]3} KI) o), B85 oFE xlo]o] Abzatgo

A%) 29 20 0K Fof o 9 A2 TAY
A1%3) ehiA o gt

o Bigt A9} sitke] sl A F-Fed== K1 (OKIA
A A ES] S Aslshe 71E iAo FAe wE
53l HF-S-(Adverse Drug Reaction, ©]3} ADR)e] A —1
FAE Afe] 7} Qle] NEFA S s g8 e o=
W4 ano] 7sst S Aok wat gkl A9
el TF F AF T4 2ES S o =S S

2 I Azabge] Az AjtEate] v 54571

Correspondence to : Yu Jeung Lee
College of Pharmacy, Kangwon National
University, Chuncheon-si, Gangwon-do
200-701, Korea
Tel: +82-33-250-6913, Fax: +82-33-255-7865
E-mail: yujeung@kangwon.ac.kr

% The first and second authors contributed equally to this manuscript.

129

ClFg’;,"i’i]'%(Drug—Drug Interaction, ©]&} DDI)o|2F, 5A]
of FoiEl oFEEIL] WIS dHow E3| of5s Y
offete] Asatgor FRATGH ZY YA Aol F
7}8h= OKIE= CYP450 E42A] ol 2]} ﬂ%A}EJgiaq &

= ephne), CYPasoe) 71 Melt Al 5L A
£ sl Aeame T4 Fod O PR e
g wHE Aoz A=z’ JHZH, Leeuwen 52
FAsE 2wl AAWIE G302 Ha4 DI
U8 FERAS AT FE G A8 9
ol QIx el A47h 3 sAGIGT, o)F EAA
94 58%2] 16151 Hol= 17] o]4ke] =14 DD} %

gom AZAEE 7|Fo g ARFabd 3487 S| A 34%
7} ‘Major(F & 2H-8-2] A7t Aol $13S WA o



T3 £ARS doFly2 BEREI 60%7} ‘Moderate(ZHA}2]
A3l E A3AA 7 ol lel A EF 83y A
# 9l DDI®] Y189l oS vrehd 7S -8-2FA 9
N (OR=1.4, CI 1.23-1.52, P<0.001)312, 2= DDI ¢
P e E-S W83 o2 3P} ARt 79K
WFEHOR=0.56, CI 0.32-0.97, P=0.045).

o2 A2 FgolAskal 704-S AR Asatg
f ‘:”"lFZ‘ﬂﬂ W853Ls BA3 Guastaldi 52 ol o=
!0 & 128719 A4 DDI FollA 60%2] gAtell A 170
o] AF2] DDI7} XJI]]E]‘”U]- =3t Micromedex®2] A17t= 2
% ‘Major(I el $182 = 7ol A Azt §-
2h8-8 o éhi}svl Q& oshA Agde] Hask
DDIyel| sfedsl= 72 21.4%e) 232 ‘Moderate(d 32}
420 Ayt Fxpe] Aot Al E "—}i‘r*l?‘ 7FsA el sl
o] SFEWM Ao HQ3 Ayl sel= AL 85.9%%Th
7130 o8t Efell M s Abeahg-o HJEJ} =9kt
(52.3%), 53] F=dAl As|HA M) Az atgo] b F-2
< 221319 HH86.6%).

Sl g8

l

Fol At B4ol4 e B BAZ
Wgem oA gl % ANE J3E AT} e A
=gl ont, H2 A OKish 3-gokEel &g A4

Table 1. The severity and the level of documents.
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Source Level Definition
Contraindicated Prohibited co-administration
. Life-threatening pharmacological action and/or Needs medical interventions to
Major
prevent severe ADRs
Pharmacological effects could aggravate patient’s condition and/or needs alterna-
Moderate . .
tive therapies
Micromedex'? Minor Limited pharmacological effects that generally no consider therapeutic changes
Excellent The evidence(s) of case-control study verified pharmacological effects
Good Literature(s) suggest probabilities, but lacks of adequate case-control studies
Fai Few useful literatures, but good literatures are exist supporting pharmacological
air X
analogy or doubtful mechanism
Unknown No Information

X (Avoid combination)

D (Consider therapy
modification)

C (Monitor therapy)
B (No action needed)
Major
Lexi-comp'”) Moderate
Minor
Excellent
Good
Fair

Poor

Generally contraindicated (Co-therapy can cause clinically severe results)

Dosage adjustment/ medication change (Co-therapy can cause clinically severe
results)

Observation or dosage adjustments needed

Exists limited clinical results

Can cause death, admission, everlasting damages, or therapeutic failure(s)
DDI need medical intervention(s) or treatment(s)

No medical intervention(s) needed

Exist more than 1 clinical study result and 2 case reports

Exist 1 clinical study result and less than 2 case reports

Exist more than 2 case reports or pharmacological evidences

Exist less than 2 case reports
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Table 3. Characteristics of the study subjects.
N (Persons) %

Age Mean (Range) 60.7 (17-85) -
Male 92 57.9
Sex
Female 67 42.1
NSCLC? 66 415
HCeY 36 22.6
GIST? 20 12.6
. Rcc? 1 6.9
Disease .
Pancreatic cancer 9 5.7
Breast cancer 9 5.7
CMLY 7 4.4
Stomach cancer 1 0.6
Total 159 100.0

a) Non small cell lung cancer; b) Hepatocellular carcinoma; c)
Gastrointestinal stromal tumor; d) Renal cell carcinoma; e) Chronic
myeloid leukemia

Table 2. Number of patients and co-medications on each oral kinase inhibitors.

Medication N % Total co-administered drugs Maximun daily co-administered
(Persons) Mean (Range) drugs Mean (Range)
Erloinib 52 32.7 11.5 (0-39) 7(0-19)
Sorafenib 36 22.6 12 (2-18) 7.5 (2-18)
Imatinib 25 15.7 9 (0-36) 5 (0-20)
Gefitinib 24 15.1 9 (0-45) 7(0-19)
Sunitinib 13 8.2 7 (3-35) 5(2-14)
Lapatinib 9 5.7 9 (2-35) 7 (2-15)

Total

159

100.0
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Table 4. Severlty of drug-drug interactions presented by
Micromedex®/Lexi-comp®.

Severity
Medication Contraindicated ~ Major Moderate  Minor
™M) (M/L) (M/L) (M/L)
Erlotinib - 11/29 42/39 -/1
Gefitinib - - -121 /-
Imatinib - 4/4 5/41 -/-
Lapatinib - 2/4 2/10 -/-
Sorafenib - 7/8 1/11 -/1
Sunitinib 1 6/5 -/8 -/-
Toul 001000 O 50008 i)

M/L = Micromedex/Lexi-comp
a) No. of each severity/ No. of total severity

2171 A=<, Imatinib F2F8ER}e| A acetaminophen,
tramadol, m}2FA] 21 EA] ¢l codeines} oxycodone, bromocriptine,
buspirone, cimetidine, escitalopram, lidocaine,
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aceaminophen, carvedilol, celecoxib,
nateglinide,
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Table 5. Level of documentation.

Micromedex® Lexi-comp®
Excellent 1 2
Good 5 4
Fair 22 68
Poor - 3
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Table 6. The revealed cases drug-drug interactions and
adverse drug reactions after co-administered medication.

Medication Co-administered patients ADRs”  Total ADRs"

Erlotinib 7 3 31
Gefitinib 4 2 8
Imatinib 4 2 12
Lapatinib 2 2 5
Sorafenib 1 1 18
Sunitinib 3 - 3

ADR (adverse drug reaction)
 The number of patients reveals ADRs with co-administered cases
® The number of patients reveals ADRs without co-administered cases

o, o 9 §%F 77, 2843} 37, Cytopenia, &5
7+ 2713 HAE, 5, AARR, £5 9 92 So] Yt
Weh. ADRe] Yehd ¥ GEFAE FA A Hafsie]
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Table 7. The analysis of co-medication cases used with ATC Codes.

ATC N (Frequency) %

A Alimentary tract and metabolism 659 343
N Nervous system 282 14.7
R Respiratory system 270 14.1
J Anti-infective for systemic use 189 9.8
C Cardiovascular system 169 8.8
B Blood and blood forming organs 155 8.1
L Antineoplastic and immune-modulator 70 3.6
M Musculoskeletal system 56 2.9
H Systemic hormonal preparation 37 1.9
G Genitourinary system and sex hr 18 0.9
\% Various 13 0.7
P Anti-parasitic products 3 0.2
Top-10 classes co-administered with other medications %

A02 Acid related disorder 10.1
NO02 Analgesics 8.7
A03 Functional GI disorder 7.7
Jo1 Antibacterials 72
RO6 Antihistamine 5.0
B05 Blood substitutes and perfusion 4.7
ROS5 Cough & cold preparation 4.7
A07 Antidiarrheals 4.7
RO3 Drugs for obstructive airway 33
NO5 Psycholeptics 33

ATC (Anatomical Therapeutic Chemical)
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