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A Meta-analysis on the Association between Bladder Cancer and
Glutathione S transferase mu Genetic Polymorphism
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This study was conducted to integrate the results of studies which assess the relation-
ship between bladder cancer and Glutathione S transferase mu genetic polymorphism. We
retrieved the literatures using MEDLINE search, with bladder cancer and Glutathione S
transferase as key words, which were reported from 1980 to October 1998.

The criteria for quality evaluation were as follows: 1) The paper should have histologi-
cally confirmed bladder cancer as case definition. 2) The paper should use the GSTM1
gene typing as method for analysis. Among 59 retrieved articles, fourteen studies were
selected for quantitative meta-analysis. The overall effect size of the risk of bladder can-
cer due to GSTM1 was calculated by common odds ratio. Before the integration of each
effect sizes into common effect sizes, the homogeneity test were conducted.

All studies were case control design and cases were transitional cell carcinoma or squa-
mous cell carcinoma of bladder. And only four papers used matching technique.
Homogeneity of studies were rejected by Breslow-Day test(P<0.01), so random effect model
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was used for evaluation of odds ratio. The overall odds ratio of GSTM1 associated with
bladder cancer was 1.55 (95% confidence interval 1.27 to 1.90) and cumulative odds ratio
became more stable when the study subjects were over 1,500. Our result suggested that
positive association be found between GSTM1 genetic polymorphism and bladder cancer.
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wagel WAl #ojdle JAEE AYA =F,
F4, AA, Fare g AWy wF<t v}
g, aAW A Fol &#A Ut (Ross &,
1996). ©] #F 9|A¢A golew % Fa3 9%
Ut FAozA Folgh: TUAAZ WHEY
WA o]l 40~50%7F AW EIG(IARC, 1986:
Silvermann %, 1992). 493 802 W3y
i A9 wEo] E3I| AW PHY
A g &L FA 19%, A 6%E B
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Zhong . 1993 Brockmoller &, 1994; Lin
5. 1994; Katoh &, 1995. Anwer %, 1996;
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Table 1. Characteristics of 14 epidemiologic studies of relationship between bladder cancer and GSTM1

h Definiti Ethni ~ Additional
Author, Design  Sample size ¢ imition Control  Interaction nie Matching Country ddition
(year) of Case TO Data

. Black &
Bell, Case cases 229. e Patient Smoking White Freq match USA Healthy
(1993)  —control contols 211 . (sex, age) control
(American)
Daly, Case cases 53: . Not Healthy
A
(1993)  -control  contols 52 Tee Patient  Not study reported None Us control
Zhong, Case cases 97: Not . Other
(1993)  -control contols 225 reported Healthy  Not study White None UK cancer
Brockméller, Case cases 296; TCC Patient Smoking, White None  German Pheno
(1994)  -control contols 400 SCC Occupation  (German) y typing
Lin Case cases 114: Not
. b : _
(1994)  -control contols 1104 reported Healthy  Not study Mixed None USA
Katoh, Case cases 83; Other gene
(1995)  -control contols 101 TCC  Healthy  Notstudy  Japanese None Japan (CYP1AD
Lafuente Case cases 80:
. 1 . . N . _
(1996)  -control  contols 70 SCC Healthy Smoking  Egyptians one Spain
Brockmoller, Case cases 374; TCC . White GSTTI1,
t
(1996) -control contols 373 SCC, ete | onent  Notstudy o amy  NoRe GOrmany .o pisg
Anwer, Case cases 22; Not . Matching CYP2EL,
Health
(1996)  -control  contols 21  reported ealthy  Other gene  Fgyptians (age,smoking) Fgypt CYP2D6
Okkels, Case cases 234; Not . .
D -
(1996) -control contols 202 reported Patient  Not study Danish None enmark
Rothman, Case cases 38: Not Not. Benzidine China Freq match USA DNA
(1996)  -control contols43 reported reported  exposure (age, city) adduct
Kempkes, Case cases 113; Not . : Other gene
(1996)  -control contols 170 reported Healthy  Smoking White(s) None  Germany (GSTT)
NAT2
1 114: '
Peluso, Case cases 114 Not Patient  Not study  White(s) None Italy DNA
(1998)  -control contols 46  reported
adduct
Abdel-Rahman, Case cases 37: TCC . Freq match Other gene
Ith Egypt
(1998)  —control  contols 34 sce Healthy  Other gene  Fgyptians (sex, age) &P (GSTTD)
TCC: Transitional cell carcinoma
SCC: Squamous cell carcinoma
Freg match : Frequency matching
258 AEe| AL BEHPD gow, dek  Qske Rolt(Schulte, 1993). T} & 43

Amel Eof F8% $BE AT Ak A
A % 2 Jlol g9l i Usel dgdE
Arshe Ao, 4789(5% 494 82 ¥

24, A%, AF BT WAL BASFN
Yoluke #A44 Aol Yaters Hyvozs 94
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Bell, 1993

Daly, 19683
Zhong, 1883
Brockmoller, 1994
Lin, 1994 .
Katoh, 1885
Lafuente, 1996

Brockmoller, 1996
Anwer, 1996

Okkels, 1996 H
Rothman, 1996
Kempkes, 1966
Peluso, 1998

Abdei-Rahman, 1698

Overall

T
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0.1 1 10
Odds ratio

0.1 1 10
Cumulative odds ratio

Fig. 1. The odds ratio and common odds ratio(left), cumulative odds ratio(right) by random effect

model
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Al o]& {3 ot gt Holr}, o] AFeM= 7}
HA %<t AR g BRuES AR @
b Bk, mEbs o] AtelA Al4HE Fj v)AH]
© AA R g2 AFEAE e & uAE - f
t} 1 olfEe AFE dF=E 5 48U Bell &,
1993. Anwer 5. 1996: Rothman %, 1996:
Abdel-Rahman %, 1998)c] #A7] whlel] <)
Hzg s, Sxias 48 Aty =
= A)dlA 2 AF T =F= 6HU(Bell &,
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1993: Daly &, 1993. Brockmoller &, 1994;
Brockmoller &, 1996: Okkels &, 1996
Peluso &, 1998)¢ EF38l%tH(Table 1). °ol= &
Atz Aol g mejAteel A4dg gz
T2 AMEER] ktin B 4 9ok gdsiA AR
A g ojel thxTS AMSHA =, S3HA
e FHA gy &4F alld 9d opH«e
&2 4(confounding) 2.8 )29 AAS 2T
g 917} djFold}, ol Exggox FAsiA A&
#oh(Khoury, 1988). €& E%W Knowler ¥
(1988)& H Y24 B #1373 ANE
Gm3:5:13:14 Alele] AAYE BasHed, 3
A ARXE 7HRe AMgte]l a28A] &2 Al s
i gl AN =dH29% vs 8%). aE
FIEA A3, F ete] ABAEL gk o] A
FAME B2 E 3.0 o]Fo2 Budt =% F 3
#(Katoh %, 1995; Anwer ¥, 1996: Lafuente
5. 1996)2 @A Hoh dizao] 4] v Eo



Table 2. Homogeneity test and common odds ratio and 95% confidence interval of bladder cancer rela-

tion to GSTM1

Author Year Case Contrl OR 95% CI
GSTMI'0/0  SubTotal ~ GSTMI*0/0  Subtotal
Bell 1993 138 229 100 211 1.68  1.15-2.46
Daly 1993 15 53 31 52 3.81  1.50-9.70
Zhong 1993 39 97 % 225 0.94  0.58-1.52
Brockmoller 1994 175 296 203 400 140 1.04-1.90
Lin 1994 63 114 539 1104 129 0.88-1.91
Katoh 1995 51 83 43 101 215  1.19-3.89
Lafuente 1996 56 80 29 70 3.30  1.68-6.48
Brockméller 1996 215 374 191 373 129 0.97-1.72
Anwer 1996 19 22 10 21 6.97  1.57-30.87
Okkels 1996 133 234 100 202 134 0.92-1.96
Rothman 1996 23 38 2% 43 100 0.41-2.45
Kempkes 1996 7 113 92 170 1.81  1.10-2.98
Peluso 1998 59 114 2 46 0.75  0.38-1.51
Abdel-Rahman 1998 2 37 15 34 2.99  1.13-7.96
Total 1119 1884 1500 3052

Random effect model
Fixed effect model

1.55 1.27 -1.90
1.47 1.30-1.67

Breslow-Day Test for Homogeneity of odds ratio: #=28.22 p-value = 0.008

Table 3. Cumulative odds ratio and 95% confidence interval of bladder cancer relation to GSTM1

Author Year No. OR 95% CI Z Significance
Bell 1993 440 1.68 1.14-2.49 2.599 0.0093
Daly 1993 545 2.26 1.04 -4.88 2.071 0.0380
Zhong 1993 867 1.64 0.87-3.09 1.527 0.1300
Brockméller 1994 1563 1.50 1.03-2.19 2.134 0.033
Lin 1994 21781 1.43 1.09-1.89 2.534 0.011
Katoh 1995 2965 1.51 1.16 -1.97 3.072 0.0021
Lafuente 1996 3115 1.67 1.25-2.23 3.449 0.0005
Brockméller 1996 3862 1.57 1.24- 2,00 - 3.704 0.0002
Anwer 1996 3905 1.66 1.28-2.14 3.831 0.0001
Okkels 1996 4341 1.59 1.27-1.99 4.058 0.0000
Rothman 1996. 4422 1.56 1.256-1.93 4.008 0.0000
Kempkes 1996 4705 1.57 1.29-1.92 4.418 0.0000
Peluso 1998 4865 1.51 1.24-1.86 4,007 0.0000
Abdel-Rahman 1998 4936 1.55

1.27-1.90 4.250 0.0000

A =239t ol AR Gl AlA w1y
£o] bHjold} Eo.m2(Parkin ¥, 1992; Silver-
man &, 1992), A zolol| o3t FYES] Ao|s}

Ao FPE FAE FE=

At

I EF¥ 9 (misclassification bias)ell thal

22 & dart Aok 7 = ekt /13 dEA
& 2A3te 7IHE Rustns o), Al
(primer)7} A2 ©21 W= (band)& A& 5
oz zto]7t vk waEkr] FESWe Aol Ee
2 el 11 89 (linkage disequilibrium)e] %
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Fig. 2. The inverse funnel plotting for the evaluation on putative biases

Faazr|e Az e d¥e & 5 Aok

malge 2 WEEMIIEE #FETo] A&
o, A7 AYE £ e FAAQA Hx
aalsjor it} o] AFoME AL REFTE WA
o2 @ =%¥(Daly 5. 1993 Anwer 5,1996)=
Lo uAu S Rastn g3, W RE4UL & o=
F(Brockmoller &, 1994: Lin &, 1994)& &%
Bz R} @Ge RS Rojm JtHTable 2).
Egger $(1997)2] 727 A=FEHo| viet £43)
B A 582471 & Jude a0t BEede A
£ nejsl B w(Fig, 2), o] 499 a7/ 1gd
ol B3 abe B A7 AR gopa 4
At

olg <l wWEelEAe] JYPE FAAF HB3t
el g2e FAREE AEHAR AV g
(Shapiro, 1994). 28y #&A77F 7Rl e A3
3 7hFsAlol H71HA Rt JAHE ARAT
o] 33 st WasiA "t ol& H8) A
H87)15S vlHsle] RS mdgoie $A4d
o3 7|& A9 FHA A FoT WYES
2 AAE F Uv(EEFF T, 19980 Petitti,
1994: Greenland, 1994).

o] dFdAe ¢ 7+ AR F9
GSTM13} tate) Ad/d-E& Lotz 33
th. GSTM1e ZHg ehEd dirlitEe] detgol
U HolgA e AT AEE g, GSTMI

o] Aol UL W WEHY WAAIEE =Avh
a2y GSTM1e] A AFvit} Apolg Hole
g, 3219 A% 30% AELES Holw ¥l
39-54%, QAL 45-49%, YEQL 51%, o=
912 53% % Rastn 3Uvh(Lin §, 1994). o2&
Aeizte] A4E £X9 Aol #AAT A3 B
T Z £ glend g s gder g ar
AFE7e) FAPE M) ot o] AT
Mz oz F1Fo] dpuder FHe Un, X
B4t gofsle] o] 85| o|dA BEE 3
i it} Breslow-Day WMoz 24 A3 A+
XM= 423t ARE BYrHTable 2).

A WetE g oA 5wl o dA (hetero-
geneity) S A& 38 W WHEA HHo] F1
], Lau $(1997)& ©1& 2 /A2 siadi <
AAER ek FAHoR AWEY g 4
At R AARYE AMESAY, o]FF 8
g sl gEagnger FHuAMIE ANt
Av, o]ldHQl RE-& AWsle WY (subgroup
analysis, meta regression) %5°] Slth.

o] ANy FFHIAMIE AE37] A 48
EAREE Hesidia, dutAoz oR{¢S He
Hed o Zb HdFe] A3t BAiH(between-
study variance)® F%3 DerSimonian®
Laird(1986)2 W¥ & o]&3isdct. A4
GSTM1ol tigt wgete] AAl Bz 7t 1.55



(95% NFF37E: 1.27-1.90) 2 F9J3 #bA o] gl
tHTable 2). & ¥EIAE o2 wAuM|E
A Az, 294 =80] T2 H] ue} 95% A
g7zre] A&H oz zhasted FE AAE B
tHTable 3). 39, ey Hand =& 186
# 5, 1998)& F7iste] FHae & An, BA
v]7} 1.58(95% Al8 77t 1.32-1.89)2 & ¥ Fo
gt ol FARR MM E FUs

meld B d7dnz AAE Sae oy
HE& WAt EE & W flol 94y
(robustness) & 7FK& golgln & 4+ o
Z, wgetel glgecles GSTMLIL dvigle 3
£ AEHD & ¢ o

o] ATe FA-UET dTAF] A verE
Mg A 43t AAE HAHIE B8, GSTM1
o] /K& xS AV E THE AR =3
o Hoith B& fidEiol e dAde] go
¥ BeE S 48y A= yolRlvte A
obg® mAslALt. SR FxE|ojor & He
¥Ao AFE=ES0] FHor ZHH ool dFA
g 2o & 2 B § e, o ouske
e AA A48 4 gle Aok, 53], I I
oA A A dig T4l LREHE Al
A 7189 d7ATe A= de FAE v
I, FF AFE olF Wied wAY & e
AR E FE3Me o) a9 At F2% AA}
& AFstelet B

¢

o

2 £

o] A3 WYy GSTMI1 44 thgAo) &
g 71E0 AFEARE ATH e JEE A4
o] Tt wBotm, HEAH 17 Agae
219l GSTM19 F&AgE& FHetazt et o
£ #8 MEDLINE9 FAW¥W A<l (Bladder
Cancer, Glutathione S transferase)& ©]&3}
of 1980d%E 1998 109714 dEez IRE
AFe=E 599E A4, BT Add WeE
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