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Meta-Analysis of Type 2 Diabetes and the Risk of Repro-

ductive System Malignancy

MA Xiao,Wang Ying-ying, YANG Wan-shui,et al.

(1.Shanghai Cancer Institute , Shanghai 200032, China;2.Renji Hospital ,Shanghai Jiaotong Univer-
sity School of Medicine , Shanghai 200127, China)

Abstract: [ Purpose | To investigate the relationship between type 2 diabetes and the risk of repro-
ductive system malignancy. [Methods] A Meta-analysis was conducted to evaluate the association
between type 2 diabetes and the risk of reproductive system malignancy from cohort studies,which
were identified through electronic search of Medline ,Embase and Web of Science database within
the time limit of January 1979 to June 2012 to estimate the pooled relative risks (RRs). [Results ]
A total of 39 studies,involving 10 778 543 participants met the inclusion criteria. In total,the
pooled RR of reproductive system malignancy was 1.15(95%CI:1.03~1.28) for subjects with type 2
diabetes compared to those without diabetes. The pooled RR of reproductive system malignancy in-
cluding ovarian,endometrial ,cervical and breast cancer was 1.39 (95%Cl:1.23~1.57) for female
subjects with type 2 diabetes. The results showed that type 2 diabetes increased the risk of en-
dometrial cancer,cervical cancer and breast cancer with the pooled RRs of 1.83 (95%CI:1.58~
2.12),2.13(95%Cl1:1.86~2.43) and 1.16(95%CI:1.03~1.32). A borderline increase for ovarian can-
cer with the pooled RR of 1.21(95%CI:0.99~1.48) was observed. There was a significant statistical
risk of prostate cancer with the pooled RR of 0.92(95%CI:0.78~1.09). A reduced risk,RR of 0.80
(95%C1:0.74~0.87) was observed for prostate cancer among European and American population in
subgroup analysis.[ Conclusion ] The Type 2 diabetes might be associated with the increased risk of
endometrial , cervical and breast cancer,and decreased risk of prostate cancer among European and
American population.

Key words : type 2 diabetes;reproductive system malignancy;cohort study;epidemiology;Meta-analysis
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Table 1 Study quality of selected articles in the Meta-analysis

N
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®

Representativeness Selection of the . Outcome of interest  Adjustment for Follow-up long  Adequacy of  Total
. Ascertainment . Outcome .
First author of the exposed unexposed of exposure MOl Present at start  important factor or assessment enough for follow-up of quality
cohort cohort P of study additional factor outcomes to occur  cohorts scores
Anderson, et al** 1 0 1 2 1 0 7

Atchison, et al”’
Bjorge, et al(2010)*!
Bjorge , et al(2011)™
Calton, et al'®
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Table 2(Continued) Characteristics of studies included in the meta-analysis

First author(Year) Type of cancer Region Z:Ermw of Gender RR(95%CI) Scores Matched or adjusted variables
patients/cohorts

Wotton, et al(2011)ORLS2 Prostate cancer England ~ 48/7771 Male 0.66(0.49~0.88) 7  Age,region

(1999~2008)*!

Anderson , et al(2001)™* Endometrial cancer ~ USA 346/24664 Female 1.43(0.98~2.09) 7 Age ,BMI, family history of high blood pressure,
others

Chodick , et al(2010)" Endometrial cancer  Israel 177/47682 Female 2.00(1.41~2.84) 7 Age,region, BMI, history of cardiovascular disease

Folsom, et al(2003)* Endometrial cancer ~ USA 415/23335 Female 2.12(1.52~2.89) 8 Age,BMI, family history of high blood pressure,
alcohol drinking, smoking, menopausal status, others

Friberg, et al(2007)=! Endometrial cancer ~ Sweden 225/36773 Female 1.94(1.23~3.08) 7 Age,BMI, physical activity

Inoue, et al(2006)"* Endometrial cancer  Japan 89/51223 Female 1.68(0.61~4.64) 8 Age ,region,smoking, alcohol drinking, BMI, fruits
and vegetables intake,others

Lambe, et al(2011)5" Endometrial cancer  Sweden 1070/230737 Female 1.46(1.09~1.96) 9 Age ,race,others

Lindemann, et al(2008)>*’ Endometrial cancer ~ Norway 222/36761 Female 3.13(1.92~5.11) 8 Age ,physical activity ,family history of high blood
pressure , alcohol drinking

Ragozzino , et al(1982)™' Endometrial cancer ~ USA 3/1135 Female 1.30(0.30~3.80) 6  Age

Terry , et al(1999)>* Endometrial cancer ~ Sweden 133/12186 Female 1.60(0.20~11.30) 6  Age,physical activity, weight,race

Chodick et al(2010)®’ Cervical cancer Israel 42/47682 Female 1.43(0.59~3.47) 7 Age,region,BMI, history of cardiovascular disease

Inoue, et al(2006)™* Cervical cancer Japan 133/51223 Female 0.61(0.15~2.48) 8  Age,region,smoking,alcohol drinking, BMI, fruits
and vegetables intake ,others

Jee et al(2005)™! Cervical cancer Taiwan NA/468615 Female 2.20(1.90~2.54) 8  Age,smoking,alcohol drinking

Khan, et al(2006)""" Cervical cancer Japan 26/33503 Female 0.99(0.13~7.38) 6  Age,smoking,alcohol drinking, BMI

Wotton et al(2011)ORLS1 Cervical cancer England ~ 27/15898 Female 2.07(1.33~3.10) 7  Age,region

(1963~1998)

Wotton, et al(2011)ORLS2 Cervical cancer England  2/7771 Female 1.51(0.18~5.83) 7 Age,region

(1999~2008)*'

Bjorge , et al(2011)>” Ovarian cancer Australia, 644/288834 Female 1.09(0.86~1.40) 8  Age,BMI,smoking,others

Norway,
Sweden

Chodick , et al(2010)*’ Ovarian cancer Israel 88/47682 Female 2.39(1.43~4.00) 7 Age,region,BMI, history of cardiovascular disease

Inoue, et al(2006)"*! Ovarian cancer Japan 74/51223 Female 2.42(0.96~6.09) 8 Age ,region,smoking, alcohol drinking, BMI, fruits
and vegetables intake, others

Khan, et al(2006)""" Ovarian cancer Japan 30/33503 Female 1.82(0.42~7.87) 6  Age,smoking,alcohol drinking, BMI
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221 2ABRARE kAR K
T Y 5B

Xt 21 o A A B AR G R
SCHR (W 9 45 SR E AT 5 TR A 5
0=241.12(P<0.001) , it B 0f 5% =[] £F
E S Jo P R SR T Bt AL 20007 A5 A5 i
OB IF 4007, &5 9F RR R 1.39
(95%Cl1:1.23~1.57), %45 F 4R 2 W
W R 5 2 A B AR G M R A
—EMXR,
222 2 AR IR A5 M

Xt 26 e SCHRBIF IT 45 k47 5
PERZ IS B Q {5 906.92 (P<0.001),
FWIA R B 5 2 [ A7 AE S Pk, PR
SR FH BEATLAS R AR R R4 T80 A 6 3T 43
Mr, & IF RR N 092 (95%CI1.0.78~
1.09), 2R 3B & B, e o SRk A
HBMI, IS M X 2 25 SR 4 2 AUHE
PRI X5 i A OR-AP 4/ HI (Table 3),
223 2 AMERRE T T NBEE

Xt O i SCHR B 9T 45 R UEAT S T
MR 1 Q {4 9.96 (P=0.268), 1
IRBIESE Z RN AEAE S B, PR R
JH T 5 2050 o A5 78 4 A 80 8 6 943
Mr, &3 RR N 1.83 (95%CI;1.58~
2.12), WH BT AR R BRI &=
SCHRAL A K B 2 RUBE R 14 01
PR BB i B8 1 19 56 R A, e JB S
BRZH . JE A SN PR K BMI 41 2 K Rk
S FIIE Y DX 45 O 485 2R 14 3 4 2 Al
W DR 93 18 00— B PN TR R £ 1 B
(Table 4),
224 2 AR¥ERIRLEHE

Xt 5 T SCHRBIE 9 45 SR 64T 5
PERE I Q {H M 4.74 (P=0.448), i
MBI 98 2Z [N A7 A S BTk, PR R
JH T 5 3380 A5 Y A5 2800 A8 & O 43
M, & JF RR A 2.13 (95%C1:1.86~
2.43), MBSO 14, HEBRAG
Jo i SCHR R = A SCRR 4> AT 45 R R
B e o SOk 4 2 ROHE PR R T

Table 3 Summary risk estimates of the association between type

2 diabetes and the risk of prostate cancer

Index

No. of studies

RR(95%CI)

Heterogeneity test

P Q

Total 26 0.92(0.78~1.09)  <0.001  906.92
High-quality studies

Yes 17 0.84(0.77~0.92)  <0.001 72.71

No 9 1.07(0.60~1.91)  <0.001 821.1
Matched or adjusted BMI

Yes 12 0.76(0.71~0.82)  0.003 28.22

No 14 1.01(0.68~1.49) <0.001  784.81
Region

Europe/America 19 0.80(0.74~0.87)  <0.001 86.21

Asia 7 1.24(0.52~2.96) <0.001  581.95

Table 4 Summary risk estimates of the association between type
2 diabetes and the risk of reproductive malignancy in females

Heterogeneity test

Index No. of studies ~ RR(95%CI) P 0
Endometrial cancer 9 1.83(1.58~2.12) 0.268 9.96
High-quality studies”
Yes 7 1.84(1.59~2.13) 0.14 9.66
No 2 1.38(0.47~4.04) 0.86 0.03
Matched or adjusted BMI
Yes 6 1.75(1.50~2.04) 0.456 4.68
No 3 2.72(1.74~4.24) 0.39 1.88
Region
Europe/America 7 1.80(1.53~2.12) 0.14 9.65
Asia 2 1.96(1.41~2.73) 0.75 0.1
Cervical cancer 5 2.13(1.86~2.43) 0.448 4.74
High-quality studies
Yes 4 2.13(1.87~2.44) 0.381 4.19
No 1 0.99(0.13~7.46)
Matched or adjusted BMI
Yes 2 0.71(0.23~2.26) 0.7 0.15
No 3 2.16(1.89~2.47) 0.78 1.1
Region
Europe/America 1 2.03(1.35~3.07) 0.73 0.12
Asia 4 2.14(1.86~2.47) 0.21 4.57
Ovarian cancer 7 1.21(0.99~1.48) 0.056 15.16
High-quality studies
Yes 5 1.21(0.97~1.51) 0.023  14.68
No 2 1.47(0.53~4.06) 0.69 0.16
Matched or adjusted BMI
Yes 4 1.19(0.91~1.55) 0.025 11.11
No 3 1.30(0.97~1.74) 0.479 2.48
Region
Europe/America 4 1.04(0.93~1.16) 0.831 2.13
Asia 3 2.34(1.52~3.60) 0.94 0.12
Breast cancer 14 1.16(1.03~1.32) <0.001  65.52
High-quality studies
Yes 11 1.15(1.01~1.31)  <0.001  63.29
No 3 1.38(0.93~2.05)  0.9486 0.11
Matched or adjusted BMI
Yes 8 1.10(0.92~1.33)  <0.001  28.81
No 6 1.25(1.03~1.53)  <0.001 25.9
Region
Europe/America 11 1.15(1.00~1.32) <0.001  51.03
Asia 1.27(0.83~1.94)  0.0012  13.48

Note : *; Quality scores=7,8,9
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FECET S S S PR RS 0, TR & S JE B BMI DL A
(] BIF 90 1l X 2 S Re 2 UM R A8 25 4 o HC e AR
J&5 ) f& K (Table 4)
225 2ABRAE I ERE

XF 7 S SCHROE R4 SR AT S R R 5 Q
9 15.16(P=0.056), th TWFoe 45 R 8 H &>, H P1A
PG A Ge it 22 38 3, ORI Bl LS00 A5 R R 1740
NAE A IF T, A 9F RR A 1.21(95%C1:0.99~1.48)
WA HHRER, A SRR 2 RUBE PRI 83 4
T A BT S A B 1 A TR
22.6 2R AERIEL LR

XF 14 J SCHRTF 52 45 AL 647 5 T M A 30 1 Q L
4 65.52(P<0.001), 15 B AS [a] 0F 5% 22 0] A7 76 5 vk
PR 17 2R FH Bt AL 80 I A A S A T RN A 5 o0 T, B9
RR M 1.16(95%CI:1.03~1.32), 2053 i s, i
HOCHR AL AR BMI 41 Rk SE B4R 2 BpE IR
o 23 38 i HC S A8 B 55988 79 XURS: (Table 4) .

3 W i

A FE 43 B 45 R R L2 RUBE DR 5 A T R 40
VMR SC R B Y fa R AN 15% , A it
SRS, SCREIRA AT T 2 BB IR S L AR i R
G000k o 0 B,  BHL AR R M 2 1 i ik
39% ,H Geit2E i X, Ho 2 BUBE R T L4 = 15
PR BB | e N LR 0 e KU L 5 O RR 43 5]
M 1.83 (95%C1:1.58~2.12) .2.13 (95%CI;1.86~2.43)
A1 1.16(95%C1:1.03~1.32) , 345 G124 5 3 5 1 51 iR
I AN OP S8 09 RR 40 5% 0.92 (95%CI1:0.78~1.09)
F11.21 (95%C1:0.99~1.48), WA G it 25 L, HE
o os 2 BUBE PR 5 R 38 AR 1T 41 A A=
DRV A AT 6

W PRI R85 22 A B B R T, B e B =R
BAC LRI AR B O AN e & AR ST Re i 2
PUATSEE, DTS BOHLAA w14 55 oA D o o % 3R
I35 [R) o A7 SCHRBIF 9 32 B 19 5 25 mT A o af 4
AR R - 25k JR g iy AR e A | T
SRR R ERKHETFEAEN (IGF-BP1 3¢
IGF-BP2) /K-, 3 BURE & 2 A A K A 7 -1(IGF-1) K
ST TGF-1 S22 DA B i g A i PR 5, 76 i 93 4 i
(B F A T R R EAE W R IGF-1 38 i@
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SRR 22533, FE A oAk, R0 bR 4 A
B, SN MR B R RE S, D AR AATTIE R B
TGF-1 AT LA 248 L A 9 7= 97 pl e T DL, PR 5P 5
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B S8 HER N B e AR B ] R 3
i g 1) — A PR ER AU Y e TR S, T B R
20 100 A I A JE A R T R, B L SRR T
FIR) TV UK G 52 4%, 200 0 I W% 42 A1 e i, I S A 184
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Shy W TR Ak E 1 AR 0iR 1) I 98 A 00 e o ST R S
PR T bk L 40 M S A LA™ E e Y R R
B A e T I RE AL, B LA Sy
WAE RS, T LA R e A 7 B A ) 40 i 6 92 i
PEAR 5, AL A7) BE 6 3% 1 32 0% B W L T A S A7 0 3
A FEOE MR ) KA

S UYE BT R A A AR I A S
S JTUHE R R T AR 5 AT AE X Gk FAS [R] Y AR
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S — 2 B RN [ AN BE DT I a] | 2153
A K BB TE & AR S 84
A —E 22 5 R @R 2% X 0T BE 5 A [ L XA AR
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RZEL I R BMT 41 DL SRR S 2 1Y 2 R0 bR 5 i 31
JRIER AR FE S AR OG5 A A= B AR G 1 e
WA RIEARDG, XS REUE T 2 AU IR 8
T 70 J e A6 6 o2 AT ) AR 0 22 AR 308 IA Ay sk S i R i
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B, T2 B PRI R0 1 e S T A i 5 2 ) 45 ik
b Adi 5 R A1) R g AU L A AEG , Waters 25 SR JE A
A R E IR 5 R0 50 B AR DG, 4 R R
W R e RIS 45 467 5 PR 22 2 M 5 i 47 s 1 kA
BA RHK

BN G T 2 BURE IR 5 A Bl 3R G B v i g OC &
[) Meta 73 AT A7 fiz 38, H & F M Meta 5317 1 TR
FHEY RR F6 45 A REAFAE— € W R BR M, 43 rpr e R
P43 SCHR B i GE 48 AR 2 AR R ) RR (B, A
AFF 5 D0 ) FH 9 A SCRR v R B 19 RR (ELAE 4 Meta 43
BT RONAR , FEAT 255 3, o5 1T e S0 A (8.
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