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Relationship between MAPK1 gene polymor phism and gefitinib
hepatotoxicity in NSCL C patientswith activating EGFR mutations

FENG Wei', CHEN Xi? GUAN Shao-xing', ZHANG Li%, HUANG Min', WANG Xue-ding"

(1. Institute of Clinical Pharmacology, School of Pharmaceutical Sciences,
2. Cancer Centre, Sun Yat-sen University, Guangzhou 510060, China)

Abstract: The hepatotoxicity of gefitinib is an important factor limiting its clinical application. In order to
control the toxicity, we conducted this study to find the gene variation that can explain and predict the occurrence
and severity of hepatotoxicity of gefitinib. Ninety patients with non-small cell lung cancer were included in the
retrospective clinical study. Detailed hepatotoxicity induced by gefitinib and epidemiological characteristics
wererecorded. Twenty-six candidate single-nucleotide polymorphisms of molecular targets, metabolic enzymes,
transporters and chemokines were genotyped by matrix-assisted laser desorption/ionization time-of-flight platform.
Various confounding factors, such as age, gender and smoking status, were included in the follow-up analysis
and variability in the extent of hepatotoxicity was best explained by a multivariate logistic regression model
incorporating. The severity of hepatotoxicity was associated with mitogen-activated protein kinase 1 rs13515
(OR=9.467, P=0.074). The research about pharmacogenomic of gefitinib identified the determinants of the
drug-induced liver injury. These findings provide a basis to design clinical trials targeting a particular toxicity
of gefitinib or similarly targeted agents to benefit patients on long-term gefitinib treatment.
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Table 1 Clinical characteristics of non-small cell lung cancer
(NSCLC) patients. BSA: Body surface area; CNS: Central
nervous system; ECOG: Eastern cooperative oncology group
score standard; EGFR: Epidermal growth factor receptor

Characteristic No. of patients
Median age, years (median, [range]) 52, [32-82]
Gender (male/female) 42/48
BSA, m? (median, [range]) 1.77, [1.37-2.34]
Smoke status (yes/no) 25/65
Hepatotoxicity (grade 0/1/2+) 62/11/17
CNS metastasis (yes/no) 15/75
ECOG (0-1/2-3) 0/90
EGFR mutation status (exon19 deletions/exon 21 34/41/15

L858R/other sensitive mutations)
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Table 2 The association of patients’ characteristics with hepato-
toxicity. r: Correlation coefficient; P: P-value, P < 0.05 was
considered statistically significant

Hepatotoxicity (grade)
Item

Ovs1+ 0,1vs2+
Age r 0.079 —-0.01
P 0.46 0.928
BSA r 0.08 0.005
P 0.451 0.963
Gender r —0.093 —0.004
P 0.383 0.972
CNS metastasis r -0.107 -0.014
P 0.314 0.189
EGFR mutation r 0.087 0.083
P 0.413 0.439
Smoke status r —0.095 -0.173
P 0.372 0.104

Table 3 Hardy-Weinberg equilibrium (HWP) of al single
nucl eotide polymorphisms (SNPs)

Gene SNP Allele (wide/mutation) HWP
EGFR rs2293347 CIT 0.11
MAPK1 rs3810610 CIT 0.54
MAPK1 rs13515 CIT 0.77
MAPK1 rs13943 CIG 0.28
STAT4 rs2278940 CIT 0.58
STAT3 rs3744483 CIT 0.86
SHC1 rs3766920 GIA 0.71
NR1I2 rs1054191 CIG 0.93
NR1I2 rs3814057 AlC 0.15
NR1I2 rs3814058 T/IC 0.12
ABCC4 rs55845549 AlIC 0.13
ABCC4 rs61967163 AIG 0.44
ABCC4 rs1059751 AlIG 0.72
UGT1Al rs10929303 CIT 0.26
ABCG2 rs1448784 AlIG 0.28
ABCB4 rs6465112 CIT 0.58
ABCB4 rs6465113 T/IA 0.57
CXCL12 rs1065297 GIA 0.8
CXCL12 rs10900031 GIA 0.82
CXCL12 rs17881575 G/IA 0.05
1L10 rs3024496 G/IA 0.8
IL1A rs2856838 G/IA 0.38
GSTM3 rs3814309 T/IC 03
GSTM3 rs1055259 T/IC 0.82
GSTAL rsA147615 T/IC 0.58
SOD1 rs2070424 AlIG 0.57

rs13515 fll EGFR rs10228436, [AJi} 40 N B I 25 Fa
AWRE MhEnl. BARARG K BSA ZEIRAR A ZR, HE
17 Logistic [ 1473 4, 1T & SNPLEZR & i K K 3R 1
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Table 4 Association between candidate SNPs and gefitinib-

induced hepatotoxicity (univariate analysis). P-values between
0.05 and 0.10 were regarded as marginally suggestive of an asso-

ciation, whereas P < 0.05 was considered statistically significant;

NS means no significant different P>0.10; #: Fisher’s exact test;
@: Dominant model; Q: Co-dominant model; &: P-value of
patients with hepatotoxicity vs patients without hepatotoxicity; 6:
P-value of patients with hepatotoxicity (grade O + 1) vs patients
with serious hepatotoxicity (grade = 2)

H (grade)
Gene SNP Genotype n
0 1 2+ P
MAPK1 rs13515 cc 54 38 8 8  0.031%%
CT 33 23 3 7 0.09%
TT 3 0 1 2
EGFR rs10228436 GG 20 11 6 3 0.022%
GA 49 39 1 9 NS
AA 21 12 4 5

Table 5 Multivariate logistic regression analyses of candidate
SNPs with hepatotoxicity

Hepatotoxicity Variable P OR (95% ClI)
Grade0,1vs2+  MAPK1rs13515 0.074 9.467
(0.805-111.274)
Constant 0.005 0.022

Logistic Tl J7 F£H K45 MAPK1 rs13515 # 49 N\ J5 2
(OR=9.467, 95% CI =0.805~111.274, P=0.074).
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Table 6 Association between the patients with co-mutation and
gefitinib-induced hepatotoxicity (univariate analysis). P-values
between 0.05 and 0.10 were regarded as marginally suggestive
of an association, whereas P < 0.05 was considered statistically
significant. #: Fisher’s exact test; &: P-value of patients with
hepatotoxicity vs patients without hepatotoxicity; 6: P-value of
patients with hepatotoxicity (grade O +1) vs patients with serious
hepatotoxicity (grade = 2)

H (grade)
Gene SNP Genotype n
0 1 2+ P
MAPK1 rs13515 TT+AA 2 0 0 2 0101%

EGFR rsl0228436 Other genotypes 88 61 12 15 0.034%

Table 7 Multivariate logistic regression analyses of patients
with co-mutation with hepatotoxicity

Hepatotoxicity Variable P OR (95% ClI)
Grade0,1vs2+ MAPK1and EGFR 0.999 3.59x10°
(TT+AA)
Constant 0.999 0
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