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Association between CYP1A1*2A polymorphism and susceptibility to childhood
acute lymphoblastic leukemia: a Meta analysis

Z0U Ze-Qiao, YUE Li-Jie, REN Yan-Fei. Institute of Pediatric Research, Shenzhen Children's Hospital, Zunyi Medical
College, Shenzhen, Guangdong 518026, China (Yue L-J, Email: 976627068@qq.com)

Abstract: Objective  To explore the association between CYP1A1*2A polymorphism and susceptibility to
childhood acute lymphoblastic leukemia (ALL) through a Meta analysis. Methods Inclusion and exclusion criteria
were formulated and English and Chinese databases (PubMed, OVID Database, CBM, CNKI, and Wanfang Data)
were searched comprehensively. The studies (from January 1999 to April 2015) related to the association between
CYP1A1*2A polymorphism and susceptibility to childhood ALL were collected. STATA 12.0 Software was applied to
perform the Meta analysis for the articles included. Results A total of 12 articles were included for analysis (11 English
articles and 1 Chinese article), which involved 3355 cases in total. The results of the Meta analysis showed a significant
association between CYP1A1*2A polymorphism and susceptibility to childhood ALL (allele model: OR=1.31, 95% CI-
1.07-1.61; dominant model: OR=1.33, 95% CI: 1.13-1.56; codominant model: OR=1.30, 95% CI: 1.10-1.54). According
to the results of a subgroup analysis based on ethnic origin, an increased risk of childhood ALL was observed in both
Asian subgroup (dominant model: OR=1.57, 95% CI: 1.19-2.08; codominant model: OR=1.61, 95% CI: 1.20-2.17) and
the Caucasian subgroup (allele model: OR=1.31, 95% CI: 1.04-1.63; dominant model: OR=1.22, 95% CI: 1.00-1.49).
Conclusions CYP1A1*2A polymorphism may be associated with the genetic susceptibility to childhood ALL.

[Chin J Contemp Pediatr, 2015, 17(10): 1112-1118]
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S2PEME M PE A M (acute lymphoblastic
leukemia, ALL ) J& JL# fe i WA SRR, Hk
o SRR 2 R AR AR R, TR 2
FRACH I L N 285 ALL &AM 41
0, & A 1k B P4501A1 ( eytochrome P450 proteins,
CYPIAL) ZHEALACH AT EUR IR i, LA
ZBMESJLE ALL BIERIERSE, CYPIATR2A 35
PEAAEAE CYPLATS SR s X 726 264 A idAE
FECT— C B, SR AT R B M R 4R EL
FEAS K RN SART CYPIATR2A 2551k
5ILE ALL BB 2 2, BEshie
WA —E, B2 AT S, i, A
WFFERT H T N ANE R HET Meta 2347,
DU JLEE ALL A0 st A4 A RIS E 4 B UEAR I .

1 ARSI

1.1 WNERAE

(1) B REMWCYPIAI®A Z4 M5 L=
ALL G JEA: i AH G SCRR, i I ZH A A2 10 ALL S8,
L, SRR (2) TR AR IR R 5
(3) WFFEi I R BT RS ;  (4) 40 A SRk
RN AR RO IR . BRI L AT CYPTAT#2A
AN TS FEH R TGO (5) RPN
HECAFSC
1.2 HEBRARAE

(1) EERFXICHE; (2) B2k
(3) XJRRZH HE K 73 A ANFF 4 Hardy-Weinberg ( H-W )
WL e
1.3 XHEKE

SR R G Al 6 R R LR
P4501A17 | “Z2CPEWRk 40 A s L
B SRR IARE “polymorphism” |
“CYP1A1#2A” #1“childhood

“
acute

lymphocytic leukemia” |

leukemia” . & EEFE A4S PubMed . OVID %4
P v A A B A SR P e [ R R T
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417, P TRRIA TR A S 3R
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P (P < 50%) , SRR & &N B RHEAT Meta 43
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2.2 HWNTEREAYFAIE
PHNRY 12 G SCHkEE S 9 NEIZR, K RFEN N

R MANXEEFREITA

BIGEA AR REE
=

1999~2014, HHt 4 5 SCHR BTN G WA A AT ﬁfzﬁf (tg‘}ﬁ) %(Eg“;;% S
B RIIARIA, LA A BIER 3355 1, 44
. e e e s . Krajinovic 1999" 4 1 3 8
ASCHERH NOS s R T B PFp, 45 RUIEN Balta 2003° A ) ; 0
%bﬁiﬁ/ﬂfﬁ% - Xd‘lﬁ\\g\ﬁ:l:%—:[\_j ( %:_{ 1 ) ) Eygfﬁ:é H-W ,gdi% 2003 4 2 3 9
WAL A A SRR SEATE B L2 2. Joseph 20047 2 1 3 6
2.3 REESH Canalle 2004™ 3 1 3 7
KA 12 5 SCHRAY CYPLAT*2A 224507 54 Clavel 2005 3 ! 3 7
i N . . - . [10]
SEPBUBEG TSRS (% 3) , RBUAER  MOesenaes S L 2
L (CvsT) . AR (CCvs TT) AIFs AR “ ) 2l
o B Yamaguti 2010 2 1 3 6
( CC Vs TC+CC ) %%}%théﬁl—l‘i%}ﬁ‘lﬂz ’ ﬁéﬁﬁ Eﬁm Swinney 201 1[13] 3 2 3 8
%E@ﬁﬂﬁﬁ Meta éf}'*ﬁs ﬁﬁﬁ‘@ﬁ’ﬂ ( CC+TC vs Suneetha 2011" 3 1 2 6
TT) AL B (TC vs TT) AMEEGHF R Agha 2014 4 1 3 8
PR, R E SOV Meta 5347
F2 MANTHBEREFR
: ) . i JEBILHIENTY X AL LAY Hardy-
= ﬂ 1 =
AR EES FiR BERRTE (AP XBA) 1 e cc 1T TC  CC Weinberg A
Krajinovie 1999 JngRk AFPA PCR-RFLP 170/299 137 32 1 264 33 2 s
Balta 2003 +HH  [F A PCR-RFLP 105/145 71 33 1 103 35 7 s
T 2003 Hh YA PCR-RFLP 78/112 13 50 15 36 61 15 VTS
Joseph 2004 Z1)E 5 WA PCR-RFLP 118/118 68 41 9 94 22 2 e
Canalle 2004 i) Hf AN PCR-RFLP 113/221 7334 6 147 71 s
Clavel 2005" I HFf A PCR-RFLP 190/105 153 34 3 81 24 e
Aydin-Sayitoglu 2006""  +HH  [FA  PCR-RFLP 119/140 79 39 1 106 30 e
Lee 2009 i [ WA SNaPshot 102/162 34 56 12 56 74 32 e
Yamaguti 20101 i) HF A PCR-RFLP 99/99 61 35 3 66 27 6 Fh
Swinney 2011 FPEA  EFIAN Golden Gate 60/173 21 15 24 64 90 19 ey
Suneetha 2011 Ep s WA  PCR-RFLP 91/150 39 43 9 68 65 17 &
Agha2014 ™! b9 Fff A PCR-RFLP 186/200 166 17 3 180 18 2 ass

. PCR-RFLP: BRI B 2SR AMESE VY ; SNaPshot: gl SE(R 225 1E50HT

&3 XEkiERRES

LA F(%) P HEiA
SEANT R AR TR 59.5 0.004 Bt AL
I i PSR 494 0.026 ] A
AR AR 57.5 0.007 AT,
AR 34.4 0.115 I#] 7 28U
[Ele el 68.8 <0.001 R4 LA

24 CYPIAI2AZHMEEILEALL 5 EER
Meta 5%

Meta ZMAfr 45 Fedidon, SEAEERBAY (Cvs T)
(OR=1.31, 95%CI: 1.07~1.61) (& 1) . ¥
A (CC+TCvs TT) (OR=1.33, 95%CI: 1.13~1.56 )
(E2) Fdt i MR (TC vs TT) (OR=1.30,
95%CI: 1.10~1.54) ( & 3) v 5 K £ 25 1 AT 1
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L ALL & AR XS, A AL (CC vs TT)
(OR=1.44, 95%CI: 0.79~2.63 ) Flfa Al (CC
vs TC+CC) ( OR=1.30, 95%CI: 0.70~2.51) ] %t
LB 5L#E ALL BEE e, Lk 4.

Foe BEFROE UEAT W4 A3 B, 45 SR R B A
1) BB (CC+TC vs TT) ( OR=1.57, 95%CI:

1.19~2.08 ) AL AR (TC vs TT) ( OR=1.61,
95%CI: 1.20~2.17 ) L B 4 R N 1 56 o7 3 PR A5 A

(CvsT) (OR=131, 95%CI- 1.04~1.63 ) &g
BB (CC+TC vs TT ) (OR=1.22, 95%CI: 1.00~1.49 )
ERmILE ALL &R A SC, e SRR
5ILE ALL Zy8Jeoe, Wk 4.

R4 CYPIA12A &S5 ILE ALL B BUHER Meta HTE R

: ) SRV B PRI A P A B AR J i AR
e OR(95%CI) P OR(95%ClI) P OR(93%CI) P OR(95%ClI) P OR(95%CI) P
AR (12)  1.31(1.07~1.61) 0.01  1.44(0.79~2.63) 0.23 1.30(0.70~2.51) 0.44 1.33(1.13~1.56) 0.001  1.30(1.10~1.54) 0.002
i

WA 4 1.350.86~2.14) 0.19 1.54(0.61~3.89) 0.36 1.14(0.54~2.39) 0.74 1.57(1.19~2.08) 0.002 1.61(1.20~2.17) 0.002
FAA(8)  1.31(1.04~1.63) 0.02 1.34(0.57~3.16) 0.51 1.30(0.47~3.59) 0.62 1.22(1.00~1.49) 0.05  1.17(0.95~1.44) 0.14

Study %

D OR (95% CI) Weight

Krajinovic 1999"! —_—0——— 229(1.41,3.71) 7.98

Balta 2003 —0—~— 0.98(0.61, 1.58) 8.10

R 2003 + 1.54(1.02,2.32) 9.08

Joseph 2004 ——— 2.69(1.63, 4.45) 7.71

Canalle 2004] ——Q-,— 1.21(0.81, 1.82) 9.17

Clavel 2005 —Q——— 0.91(0.53, 1.56) 7.25

Aydin-Sayitoglu 2006 ——d— 1.33(0.82,2.14) 8.04

Lee 2009 _— 0.87(0.61, 1.24) 9.98

Yamaguti 2010 —ao—a— 1.06(0.65, 1.74) 7.88

Swinney 2011 H— 1.88(1.24, 2.86) 8.96

Suneetha 2011"" —.— 1.02(0.69, 1.51) 9.42

Agha 2014 = 1.13(0.62, 2.07) 6.43

Overall (I-squared=59.5% , P=0.004) <> 1.31(1.07,1.61)  100.00

NOTE: Weights are from random effects analysis i

I I

0.225 1

& 1

4.45
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Study %
D OR (95% CI) Weight
Krajinovic 1999 ——0— 1.82(1.08, 3.05) 7.94
Balta 2003 ——0~— 1.17(0.68, 2.02) 9.26
= HEE 2003 - 2.37(1.16, 4.84) 4.04
Joseph 2004 —9————2.88(1.62,5.13) 5.37
Canalle 2004 —-0—— 1.09(0.68, 1.75) 12.56
Clavel 2005"! —0—— 0.82(0.46, 1.46) 9.67
Aydin-Sayitoglu 2006 ——0— 1.58(0.92,2.71) 8.05
Lee 2009 —0—— 1.06(0.63, 1.78) 10.60
Yamaguti 2010 ——0— 1.25(0.70, 2.23) 7.90
Swinney 2011 0 1.09(0.59, 2.01) 7.63
Suneetha 2011 —-0— 1.11(0.65, 1.87) 10.30
Agha 2014 ¢ 1.08(0.56, 2.09) 6.68
Overall (I-squared=34.4%, P=0.115) <> 1.33(1.13, 1.56) 100.00
\
NOTE: Weights are from random effects analysis i
0.1|95 1 5.I13
2 CYPIA1A SHEMBMHEREJLE ALL ZEEMNXR
Study %
D OR (95% CI)  Weight
.
Krajinovic 1999 ——.— 1.87(1.10, 3.17) 8.14
Balta 2003 0 1.37(0.78, 2.40) 8.62
FEHESE 20031 e 2.27(1.09, 4.74) 4.16
Joseph 2004 » 2.58(1.41,4.72) 5.58
Canalle 2004™ —‘—v— 0.96(0.59, 1.58)  13.38
Clavel 2005" = 0.75(0.42,1.35)  10.55
Aydin-Sayitoglu 2006!""! = 1.74(1.00, 3.05) 7.83
Lee 2009 . 1.25(0.72, 2.16) 9.60
Yamaguti 2010 . 1.40(0.76, 2.58) 731
Swinney 2011""! - 0.51(0.24, 1.06) 8.35
Suneetha 2011 - 1.15(0.66, 2.00) 9.89
Agha 2014™ = 1.02(0.51, 2.05) 6.58
Overall (I-squared=49.4%, P=0.026) <> 1.30(1.10, 1.54) ~ 100.00
NOTE: Weights are from random effects analysis E
T T

0.211

4.74
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2.5 FRMSH

i B —HEBR A O VA A T UM AT, DA
JNAEAL (CC vs TT) FEAT50HT, KSR Swinney
201" S5 AF 58 J5 A I &0 H i /) (OR=1.18,
95%CI: 0.82~1.70) , TiHIBk Lee 2009 ZE0F 5% J
A IHRERK (OR=1.79, 95%CI: 1.24~2.57) ,
HIG SRR, BRI ASCHR B AF A — i Sk
2.6 AFRE

H Begg FRAH LI Egger 1] 15 X 45 Jk A A5
RIGEAT & AT 50 AT, Egger [0 1935 45 3 R
P>0.05, H 95%CI¥fuf50 (£5) , #ER&HH
BEAIISTC e w5 o

*£5 CYPIA1*2A &5 JLE ALL 5 B Meta 45 #f

M&RIREFSH
JiE PRI t{H Py 95%CI
S LAY 0.78 0.45 ~4.79~9.94
F i AR -0.40 0.69 -3.03~2.10
AE A AY -0.47 0.65 -3.31~2.15
AR 0.81 0.44 -4.96~10.66
FR AR -0.32 0.75 -9.13~6.82
3 it

CYP1A1 i AL R EBUEY (N2 IHI5E
&) , IFEE— R EIAEH, A
FEETE, KRBV LI CYPIAL BN LAY
Z MRS S B OG, Hi CYPIAT*2A 238N
WFFEHL, Harai B R CC Al fdiEg TG v i Uo7,
Steffen 25 " BF5E R HA L ALL S8k ] iEfI 2 30
TG I s ARG, BRI, TR
FEACRIREATE, HREOCT CYPIAI*2A 2380
JLEE ALL KA KU A SCRIFSE i AAS i b4 08
P, A 5T [ P9 AN E & 26 B AR SE i 98 B 4TI
SR, WFIEAE R AT A

ARWFFEARIEIIN . HEBRPRIE, BAIA 125
SCHk, AT A 48 R Oy R TSGR, O
LA X TR SR 3 A £F B H-W s AL P i, 1
HA BRI, R R I 45 A B 0]
Fo JIAN, MFEARHA IR T Meta 20 AT4G
(s, ASHIESE A R IR A T 415347, HEBR
Pl 22 S X 25 SO RE IR . AR AR 5 3 1 4% R TR AR AR

BRUT CYPIATR2A 238515 L3 ALL ) B 1) %
R, GRWT . (1) SRR R
I PR IR 2 A0 5 )L ALL S ARG,
I 25 A Han 25 ™ 6F CYPIATR2A 22545 L
B[ I 5 SR 1 Meta S0 BT 48 AR, FLizhiroe
KIL CYPIAT*2A Z2 23 PEF ZCPERE 40 A (A i 7
JEH R, SRR CHETRRT HE ™, X
AIBERIZEA N C BEME CYPIAL B MGG 54,
AT S W0 9 IAL05 1) 220 S AT o BRAb,  TR) 48
H CYPIAT*2A F1 NQO1*2 1A 5 # ALL #il)5
e P (2) BT IR AL s SR R B
SN ) S8 P A TR A S A D R Rl AT
S5 o L PR AR g MR R SR L ALL & 2B K
SAHSG, ULHTHEBRFIE TS, CYPIAT#2A 2385
P55 ILEE ALL B BAIHH5E, B CYPIAT#2A 238
PERGINLEE ALL & A2 KU I IO R 25 54 o 4R,
H A AN R LG T CYPIAT*2A Z 2515 AR
PR ALL L5 BRI A DGR, R RE MO EE
GMTe 3Ah, A Meta BT REUEIE AT 2B, HERR
AFEWEFEIG, Meta 53 H15 I R80% S AN [F], Ul T4
A SCHR T AF7E— R S o ASHIF S8 AN [R) 35 PR A
RUR AR D7 36 04T 6 R0 1 i T HAAS, o 4
T RWAERE . R RMRAHESZ 0 Meta 431745
REERRZ —, KU A SCHR 5 R A
RIVEAT T R RAmFEVEA,, 25 0 /R 45 JE AR A 3
RILEFMR, HE T AR RLATEN,

ARG RRYE . (1) AU AT Fh A
AT AT, SO HAB ARE AR OCHGE s (2) T
A SCHRIRE T A —, RAEXTAERY . PRI & 1
AT 1T (3) AURIER &R SR T 717,
JERAIETERZR . MR KRR, 7heg
FETERFMMA; (4) Bz hyese IANEAME P
KA AT E .

ZE LR, A Meta 434 78 CYP1A1#2A £
AMSHMILE ALL 2R A &, 2B
AEJE T EALL RA ML SRR R Z —,

(& % x W)
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