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Association between the Polymorphism of Glutathione S—transferase Genes and
Chronic Myeloid Leukemia in Asian Population: a Meta—analysis
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Abstract

To verify the association between susceptibility to chronic myeloid leukemia (CML) and
GSTM1, GSTT1 gene polymorphisms in Asian populations, 9 papers published until July 2017
were cited in a meta—analysis. The null and present types of the GSTMI1, GSTT1 gene were
analyzed individually. The significant association was found between CML and GST
polymorphism (GSTMI1; OR=1.306, 95% CI=1.091-1563, p=0.004, GSTTI1; OR=1.987, 95%
CI=1.438-2.746, p=0.000). In addition, there was association between CML and the null type of the
combination GSTMI1-GSTT1 polymorphisms (OR=4.191, 95% CI=2.833-6.201, p=0.000). Thus,
genetic polymorphisms of the GSTM1, GSTT1 and combination GSTMI1-GSTT1 polymorphism
in Asian populations may be risk factors for CML.
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Chronic lymphocytic leukemia; CLL), +
H(Acute myelogenous leukemia; AML)
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Comprehensive Meta-analysis
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1. HEIEME 2{5t OLAOIIBOIM MESH GST |FX

oy Xtz

GSTM1 GSTTH
Author Year Country Case/Control Case Control Case Control
Nul Present  Null  Present Nul Present  Nul  Present
Hishida, A.[21] 2005 Japanese Eastern Asia 51/476 26 25 249 227 29 22 238 238
Mondal, B, C.[22] 2005 Indian South Asia 81/123 23 58 34 89 16 65 9 14
Bajpai, P.[24] 2007  Indian South Asia 80/105 24 56 26 79 16 64 9 96
Chen, H. C[27] 2008 Chinese Eastern Asia  108/204 58 50 113 91 51 57 100 104
Taspinar, M[28] 2008 Turkish Western Asia  107/130 48 59 55 75 43 64 25 105
Bhat, G.[29] 2012 Kashmiri  South Asia 75/124 31 44 43 81 27 48 26 98
Ozten, N.[30] 2012 Turkish Western Asia  106/190 48 58 81 109 47 59 35 155
Walid . .
Al—Achkar(1) [31] 2014  Syrian Western Asia 126/172 54 2 39 133 34 92 27 145
Walid ) )
Al—Achkar(2)[32] 2017  Syrian  Western Asia 96/180 37 59 4 139 22 74 29 151
349 481 681 1,023 285 545 498 1,206

Total -

830/1,704

(42.0%) (58.0%) (40.0%) (60.0%) (34.3%) (65.7%) (29.2%) (70.8%)

H 2. OFAJOFRIE0|IM GSTM1-GSTT1

REXL CIEN xghar CMLO| ZH-M Alo]o] EMxt=E

Combination GSTM1-GSTT1 null Other genotype
Author Year Country

Case Control Case Control
Bajpai, P. 2007 Indian South Asia 5 3 75 102
Bhat, G. 2012 Kashmiri South Asia 1 8 64 116
Ozten, N, 2012 Turkish Western Asia 27 6 79 184
Taspinar, M 2008 Turkish Western Asia 24 8 83 121
Walid Al-Achkar(1) 2014 Syrian Western Asia 20 7 106 165
Walid Al—-Achkar(2) 2017 Syrian Western Asia 12 8 84 172
Total _ B _ 99 40 481 860

(71.2%) (28.8%) (36.3%) (63.7%)

H 3. GSTM1 XX} CradMat GSTT1 XX} CHadA ol HIE}

2M3t cMLe| BN

Genotype n Effect model £ OR 95% Cl P-value
GSTM1 null 9 Fixed 44,879 1.306 1.091-1.563 0.004
GSTT1 null 9 Random 59.716 1.987 1.438-2.746 0.001
Combination GSTM1—-GSTT1 null 6 Fixed 17.300 4191 2.833-6.201 {0.001
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ge] tlxaE ARESFATHEE 1.

GSTMI #3A} thadd o] akao] null 73] ¥1%=
= 34971(42.0%), present 3 2] ¥ == 48171 (58.0%)
< Hor, dxse nul F¥Y WEE 6317
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Freollx] Ble 4= ATHOR=1.306, %% CI=1.091-
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Agkzl oz GSTTL 4 oA+t CML 84 31
o st Aol Atk g null §3 o present
FRolM BT = AATHOR=1.987, 95% Cl=1433-
2,746, p=0.000, [:La 1B). GSTT1 %44 th 4 il
o] ofrfo} QIFe A CML 22}e] 918 A7t &

ML SXFe| GSTMI-GSTTH

aME}.

oo}l Fo A GSTMI-GSTT1 A} vhadAd =
3 null Fr3e B 97(71.2%), TS 407
(288%)& HYoH v {39 FHxE (other
genotype) 2] At 48171(36.3%), W& 8607
637%) 0.2 vEptth CML 34ty GSTMI-
GSTTL F3AF t432d 23 null F89] ¥l gz
ol H]&)(71.2% ol 36.3%) =Sk
o null 53, p<0.000 2 F=27624),
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A. OFA|O} QIFO| A CML BHX}Q} GSTMI QXL CHE Al ZHo| A

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio limit limit Z-Value p-Value
Hishida, A. 0948 0532 1690 -0.181 0857
Mondal, B.C. 1.038 0556 1937 0.117 0.907
Bajpai, P. 1.302 0678 2499 0794 0427
Chen, H.C. 0934 0585 1492 -0285 0.776
Taspinar,M 1.109 0662 1858 0394 0693
Bhat, G. 1.327 0736 2394 0940 0.347
Ozten, N. 1.114 0690 1797 0441 0659
Walid Al-Achkar(1) 2.558 1548 4225 3668 0.000
Walid Al-Achkar(2) 2126 1241 3644 2744 0.006
[ Tota 1306 1091 1563 2908 0004 | *
01 02 05 1 2 5 10
B. OFAIOF QI 0 A CML BHRFO} GSTT1 71X CHAl7He] £A)
Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower U
ratio limit  limit Z-Value p-Value
Hishida, A. 1318 0736 2360 0929 0353 r
Mondal, B. C. 3.118 1304 7454 2557 0011 L
Bajpai, P. 2667 1111 6402 2195 0.028 =
Chen, H.C. 0931 0583 1484 -0302 0.762
Taspinar, M 2822 1576 5054 3489  0.000 i
Bhat, G. 2120 1118 4020 2302 0021
Ozten, N. 3528 2076 59% 4658 0.000 B
Walid Al-Achkar(1) 1985 1.124 3505 2362 0.018
Walid A-Achkar(2) 1548 0833 2878 1.381 0.167
TOTAL 1987 1438 2746 4163  0.000 |

01 02 05 1 2 5 10
C. OFA|OF QIZ 0|l CML EHXFRF GSTMI-GSTT1 QA CHE A X et7to| 2o

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio limit  limit Z-Value p-Value

Bajpai, P 2267 0525 9780 1097 0273

Bhat, G 2492 0954 6512 1863 0062

Ozten, N 10481 4.164 26380 4989  0.000

Taspinar, M 4373 1874 10207 3412 0.001

Walid A-Achkar(1) 4447 1.818 10880 3269  0.001
Walid A-Achkar(2) 3071 1210 7799 2360 0018
| TOTAL 4191 2833 6201 7471 0.000 |
01 02 05 1 2 5 10

T2 1, OfA|OFRIES0|A Q] CML EEXIRF GSTM1, GSTT1 &
FIXt CHEM, GSTMI-GSTT1 SZX} ClgM x&t
null®| Odd Ratio, 95% Confidence Interval
forest plot
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el
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