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Introduction

**Endometrial cancer is

> The 7th most common cancer in women worldwide

» The most common gynecological malignancy in
developed countries

“**Its incidence has been increasing over the last
decades
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Introduction

**Some well-known risk factors for uterine cancer are:
> Age
» Early menarche
»Late menopause
» Using estrogen hormone without progesterone
» Diabetes
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Introduction

***To date, several epidemiological studies have
investigated the association between body mass index
(BMI) and endometrial cancer.

“*However, the results are inconsistent.
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Objective

**This meta-analysis was conducted to estimate the
overall effect of excess BMI on endometrial cancer
based on current evidence.
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Methods

***We searched major electronic databases including:
»PubMec
»Web of Science
»Scopus

» Until march 2015
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Methods

**We also searched

»>T
»>T

ne reference lists of the included studies

ne related scientific conference databases as follows:

= American Cancer Society; available from: www.cancer.org

" International Agency for Research on Cancer; available from:

WWW.iarc.fr

= American Society of Clinical Oncology; available from:

WWW.aSCO0.0r
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http://www.cancer.org/
http://www.iarc.fr/
http://www.asco.or/

Methods

**We developed a search strategy using and combing a
set of keywords including

»(Cancer OR Malignancy OR Carcinoma OR Tumor)
»AND

»(Body mass index OR BMI OR Body size OR Obese OR
Obesity OR Overweight)

»AND
» (Endometrial OR Uterine OR uterus)
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Methods

“*Epidemiological studies addressing the association
between BMI and endometrial cancer were included

» Cohort studies
» Case-control studies
**The exposure of interest was excess BMI
»Overweight (BMI: 25-29.9 k/m?)
» Obesity (BMI: 230 kg/m?)
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Methods

**The outcome of interest was
»Endometrial cancer of any type confirmed pathologically
»Type |: endometrioid adenocarcinomas (80%)

»Type ll: clear cell adenocarcinomas
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Methods

*2*The effect measure of choice was
» Rate ratio (RR) for cohort studies

»0dds ratio (OR) for case-control studies

**The random effect model was reported for the both
estimates
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Methods

**Heterogeneity among studies was assessed using
»Q-test
> |2 statistic
“**Publication bias was assessed using
»Funnel plot
»Begg's test
»Egger's test
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Results

Identification

No of records identified through Mo of additional recodes identified
database searching (n=5952) through other sources (n=289)
| |
Screening .‘.
Mo of duplicates removed (n=861)
Mo of records screened (n=5380) Mo of records excluded (n=5222)
Eligibility l
Mo of full-text articles assessed for Mo of full-text articles excluded,
eligibility (n=158) with reasons (n=118)
Included l

Mo of studies included in gualitative synthesis (n=40)

;

Mo of studies included in quantitative synthesis (meta-analysis) (n=40)
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Results

**Overweight

“**Prospective cohort studies
»RR:1.34 (1.20, 1.48)
»1%:83.2%

»Q-test: 0.001

**Case-control studies
>OR: 1.43 (1.30, 1.56)
»>12:44.5%

»Q-test: 0.017

Study
ID

Prospective Cohort Studies (RR)
Alford 2015
Bhaskaran 2014
Bjorge 2006
Chang 2007
Conroy 2009
Dougan 2015
Friedenreich 2007
Furberg 2003
Jonnson 2003
Lacey 2005
Lindemann 2008
Lukanova 2006
Lundgvist 2007
Mccullough 2008
Park 2010

Rapp 2005
Reeves 2011
Schuten 2004
Silvera 2005
Stevens 2013
Subtotal (I-squared = 83.2%, p = 0.000)

Case-control Studies (OR)
Amankwah 2013
Bandera 2009
Cote 2015

Dallal 2013
Dalmaso 2011
John 2010

La Vecchia 1982
La Vecchia 1984
Levi 1993

Lu 2011
Machova 2007
Nagle 2013
Parazzini 1999
Salazar 2000
Schapira 1991
Shoff 1998
Thomas 2009
Torres 2012
Weiderpass 2000
Zhang 2010
Subtotal (I-squared = 44.5%, p = 0.017)

NOTE: Weights are from random effects analysis

°**+*"“\”W*T'f* CAA U

RR or OR (95% Cl)

1.05 (0.62, 1.79)
1.62 (1.56, 1.69)
1.36 (1.29, 1.42)
1.31 (1.07, 1.61)
1.08 (0.80, 1.46)
1.22 (1.00, 1.47)
1.53 (0.93, 2.51)
1.43 (0.96, 2.14)
1.30 (0.90, 1.90)
1.00 (0.80, 1.20)
2.54 (1.86, 3.48)
1.45 (0.93, 2.24)
1.60 (1.00, 2.50)
1.48 (1.12, 1.96)
1.36 (1.06, 1.75)
1.03 (0.68, 1.56)
0.86 (0.69, 1.07)
1.59 (1.19, 2.12)
1.53 (1.22, 1.92)
1.85 (1.34, 2.55)
1.34 (1.20, 1.48)

1.26 (0.91, 1.73)
1.83 (1.27, 2.63)
1.43 (1.31, 1.54)
1.05 (0.45, 2.46)
1.49 (1.13, 1.98)
0.92 (0.67, 1.26)
1.64 (1.04, 2.59)
2.24 (157, 3.19)
1.19 (0.85, 1.66)
1.54 (1.13, 2.10)
1.84 (0.95, 3.57)
1.47 (1.20, 1.79)
1.74 (1.44, 2.12)
1.19 (0.63, 2.28)
1.38 (0.40, 4.87)
1.50 (1.16, 1.94)
2.15 (1.61, 2.85)
1.14 (0.55, 2.36)
1.18 (0.97, 1.43)
1.51 (1.26, 1.81)
1.43 (1.30, 1.56)

%
Weight

3.38
8.57
8.57
6.53
5.78
6.96
2.25
3.35
4.05
7.37
2.16
2.93
243
4.82
5.63
4.61
7.48
4.32
5.58
3.25
100.00

5.78
2.80
13.18
1.42
5.47
8.19
2.24
2.07
5.87
4.65
0.87
8.19
7.20
2.03
0.31
6.07
3.26
1.72
9.93
8.74
100.00
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***Obesity

Results

Study
ID

Prospective Cohort Studies (RR)
Alford 2015

Bhaskaran 2014

Bjorge 2006

Chang 2007

Conroy 2009

Dougan 2015

“*Prospective cohort studies e

»RR: 2.54 (2.27, 2.81)
>12:72.4%
» Q-test: 0.001

**Case-control studies
»0OR: 3.33(2.87, 3.79)
»12:73.4%

» Q-test: 0.001

Vo

Jonnson 2003
Lacey 2005
Lindemann 2008
Lukanova 2006
Lundqvist 2007
Mccullough 2008
Park 2010

Rapp 2005
Reeves 2011
Schuten 2004
Silvera 2005
Stevens 2013
Subtotal (l-squared = 72.4%, p = 0.000)

Case-control Studies (OR)
Amankwah 2013
Bandera 2009
Cote 2015

Dallal 2013
Dalmaso 2011
John 2010

La Vecchia 1982
La Vecchia 1984
Levi 1993
Lu2011

Machova 2007
Nagle 2013
Parazzini 1999
Salazar 2000
Schapira 1991
Shoff 1998
Thomas 2009
Torres 2012
Weiderpass 2000
Zhang 2010
Subtotal (l-squared = 73.4%, p = 0.000)

NOTE: Weights are from random effects analysis

RR or OR (95% Cl)

2.25(1.37, 3.70)
2.62 (243, 2.86)
2.51(2.38, 2.66)
3.03 (2.50, 3.68)
2.34 (1.77, 3.09)
2.08 (1.68, 2.58)
1.55 (0.80, 2.98)
2.57 (1.61, 4.10)
3.20 (2.00, 5.20)
1.77 (0.99, 2.53)
3.96 (2.82, 5.57)
2.93 (1.85,4.61)
2.90 (1.40, 5.90)
4.03 (3.11, 5.23)
3.54 (2.70, 4.63)
1.25 (0.75, 2.08)
1.76 (1.41, 2.19)
3.23 (2.28, 4.57)
3.72(2.94,4.71)
2.29 (1.29, 4.07)
2.54 (2.27,2.81)

2.81(2.06, 3.84)
3.95 (2.75, 5.68)
2.99 (2.73, 3.24)
2.19 (0.99, 4.83)
3.93 (2.88,5.37)
1.93 (1.39, 2.68)
5.90 (3.34, 10.50)
5.34 (3.50, 8.16)
1.83 (1.18, 2.82)
4.76 (3.50, 6.49)
3.25 (1.65, 6.37)
4.31(3.55, 5.23)
4.22 (3.35,5.31)
2.23(1.21,4.18)
1.10 (0.33, 3.65)
3.52 (2.85, 4.34)
5.13 (3.82, 6.87)
2.29 (1.11,4.72)
3.39 (2.72, 4.21)
6.15 (3.98, 9.51)
3.33 (2.87, 3.79)

%
Weight

3.49
9.65
9.98
6.86
6.32
7.96
3.81
3.19
2.20
5.56
278
276
1.25
3.93
4.41
6.29
8.43
3.58
4.82
273
100.00

100.00
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***Publication bias

“*Begg’s test
>P=0.641

*Egger's test
»P=0.253

log[Overweight]

\ ¢

Results

Begg's funnel plot with pseudo 95% confidence limits

~__

0 2 A4 .6
s.e. of: log[Overweight]
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Results

0:0 P u b I icat i O n b i a S Begg's funnel plot with pseudo 95% confidence limits

**Begg’s test 2 O //
>P=0.192 e
“*Egger's test T
S 1 —
»>P=0.160 E
o \s\\\ )
\\
0 \
; ; p ;

s.e. of: log[Obese]
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Limitations

**We used the adjusted forms of RR and OR wherever
reported. However, some studies reported the crude forms
of RR and OR. This issue may raise the possibility of the
information bias in our results.

“**In some studies weight and height were self-reported while
overweight and obese women are more likely to underreport
their weight and those who are underweight are more likely
to overreport their weight. This might introduce information
bias into the results of the studies included in this meta-
analysis.
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Strengths

**Despite its limitations, we developed a wide search strategy in
order to increase the sensitivity of the search to include as many
studies as possible.

**This meta-analysis included all types of observational studies
irrespective of age, country, race, publication date, and language.

*We screened 6241 retrieved references and included 40 eligible
studies involving 32,281,242 participants.

**Therefore, the evidence is sufficient to make a robust conclusion
regarding the objective of the study for estimating the
association between BMI and endometrial cancer.
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Conclusion

“*The results of this meta-analysis indicated that BMI is
strongly associated with an increased risk of
endometrial cancer.

“*Further investigations are required to assess the
pathophysiology through which excess BMI may
increase the risk of endometrial cancer.
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