
ANALISIS

343CDK-295/ vol. 48 no. 6 th. 2021342 CDK-295/ vol. 48 no. 6 th. 2021

Alamat Korespondensi  email: 

Obesity and Endometrial Cancer:  
Mechanism and How to Deal with?

Tricia Dewi Anggraeni,1 Raymond Surya,1 Andrew Pratama Kurniawan2

1Department of Obstetrics and Gynecology, Dr. Cipto Mangunkusumo Hospital/ Faculty of Medicine, University of Indonesia, Jakarta, 
Indonesia

2Faculty of Medicine, University of Indonesia, Jakarta, Indonesia

ABSTRACT

Obesity is strongly associated with development of endometrial cancer more than any other cancer type. The relationship between obesity and 
endometrial cancer risk is combination of inflammation, insulin resistance, and increased bioavailability of estrogen. Obesity can increase risk to 
develop endometrial cancer as exogenous estrogen has impact for tumorigenesis. The best method to reduce the risk of endometrial cancer in 
obese women is through progesterone medication and lifestyle intervention.
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ABSTRAK

Obesitas erat kaitannya dengan terjadinya kanker endometrium lebih dari jenis kanker lainnya. Hubungan antara obesitas dan risiko kanker 
endometrium adalah kombinasi antara inflamasi, resistensi insulin, dan peningkatan bioavailabilitas estrogen. Obesitas dapat meningkatkan 
risiko terjadinya kanker endometrium karena estrogen eksogen berdampak pada tumorigenesis. Metode terbaik untuk mengurangi risiko kanker 
endometrium pada wanita yang obese adalah melalui pengobatan progesteron dan intervensi gaya hidup. Tricia Dewi Anggraeni, Raymond 
Surya, Andrew Pratama Kurniawan. Obesitas dan Kanker Endometrium: Mekanisme dan Cara Mengatasinya?
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INTRODUCTION
Endometrial cancer is the most common 
gynecological cancer in developed countries. 
Worldwide, there were 382.069 new cases 
and 89.929 deaths attributed to endometrial 
cancer according to GLOBOCAN in 2018.1 
While more than 90% endometrial cancers 
occur in women older than 50 years old, 4% 
are diagnosed in women younger than 40 
years old. Cases in younger women could rise 
due to improvement of socioeconomic status 
in developing countries as it will decrease the 
fertility rate, increase obesity prevalence, and 
the use of estrogen-based contraception.2 
Among these risk factors, obesity is the more 
prevalent; it is found in 39% adult over 18 
years old.

Obesity is strongly associated with 
development of endometrial cancer more 
than any other cancer type.3 The relationship 
between obesity and endometrial cancer 
risk is combination of inflammation, 

insulin resistance, and increased estrogen 
bioavailability. Obesity causes macrophage 
accumulation and increased expression of 
pro-inflammatory cytokines. Pro-inflammatory 
cytokines contribute to insulin resistance and 
increased levels of insulin-like growth factor 1 
(IGF-1) leading to promoting tumorigenesis via 
cell proliferation and reduction in apoptosis.4 
They also increase inflammation and insulin 
with reduced sex hormone binding globulin 
(SHBG) which results in increased estrogen 
bioavailability. Increased estrogen exposure 
to endometrium results in DNA damage 
leading to tumorigenesis.5 Therefore, obesity-
induced systemic inflammation, dysregulated 
hormone signaling, and aberrations in insulin 
signaling increase endometrial cancer risk.

The association follows a dose-response 
relationship with increased incidence of 
endometrial cancer associated with increased 
body mass index (BMI).6 American Institute for 
Cancer Research revealed that every increase 

of five BMI units would raise 50% risk of 
developing endometrial cancer (relative risk 
[RR] 1.50; 95% CI 1.42-1.59).4 Endometrioid 
endometrial cancer is the histologic subtype 
predominantly linked to obesity; while non-
endometrioid subtypes such as serous, clear 
cell, and carcinosarcoma are more aggressive 
and not linked to increasing BMI.7

This article will review the pathway of obesity 
to endometrial cancer and how to prevent it.

Mechanism Pathway of Obesity to 
Endometrial Cancer
Visceral fat is a complex endocrine organ 
consisting of adipocytes, preadipocytes, 
macrophages, stromal, nerve, and stem cells. 
They secrete adipokines that have localized 
and systemic effects to increase endometrial 
proliferation and promote tumorigenesis.8,9 In 
premenopausal women, cyclic expression of 
estrogen by ovaries will induce endometrial 
proliferation. After menopause, several 
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sites serve as estrogen synthesis, especially 
adipose tissue. Adipocytes, preadipocytes, 
and mesenchymal stem cell within fat 
tissue are believed as source of aromatase 
which converts androgens to estrogens.10,11 
Furthermore, sex hormone-binding globulin 
(SHBG) levels decrease with increasing 
adiposity, it increases pool of bioactive 
estrogen in the absence of de novo estrogen 
synthesis.12

Estrogen will bind to estrogen receptor-α and/
or –β; it directly modulates transcription of 
several proliferative genes such as IGF1R and 
IGF1. G-protein coupled estrogen receptor 
1 (GPER1) mediates ligand-dependent 
nongenomic signaling to stimulate 
endometrial proliferation via activation 
of MAPK and AKT signaling pathways.13 
Estrogen acts as both mitogen and mutagen. 
Genotoxic metabolites of estrogen react with 
DNA to form depurating adducts, especially 

producing an accumulation of dsDNA breaks 
and contributing to genetic instability.14 
Approximately a third of endometrial cancers 
demonstrate DNA mismatch repair as a 
result of somatic methylation of MLH1 or 
less frequently Lynch syndrome. Localized 
exposure of endometrium to estrogen 
metabolites is more likely to produce genetic 
mutations contributing to tumorigenesis 
(Figure).15,16

In normal premenstrual endometrium, 
progesterone counters estrogen-driven 
proliferation and induces glandular 
differentiation and decidualization of 
endometrial stroma. Prolonged progesterone 
deficiencies promote endometrial proliferation 
and increase risk of endometrial hyperplasia 
to cancer. Nulliparity, irregular menses, post-
menopausal hormone replacement therapy 
with unopposed estrogen are associated with 
increased of endometrial cancer risk.17

Adipose tissue is source of adipokines that 
regulate metabolism and modulate chronic 
inflammatory state associated with visceral 
adiposity. Obesity-associated proinflammatory 
adipokines such as leptin, interleukin-6, and 
tumor necrosis factor α, suppress normal 
insulin signaling and contribute to insulin 
resistance.18 It promotes endometrial 
proliferation and increases risk of endometrial 
cancer. In the context of adipokine-mediated 
chronic inflammation, cellular stress is 
associated with enhanced genetic instability 
and DNA damage. Mitochondrial reactive 
oxygen species produced by inflammatory 
cells can produce DNA strand breaks. 
Endometrial tissues with DNA mismatch repair 
defects are likely to accumulate deleterious 
genetic mutations, leading to endometrial 
hyperplasia and cancer.4

PREVENTION
As a primary care provider, a physician should 
be aware and prevent obese patient from 
endometrial cancer by reducing their mass and 
correcting their metabolism. Several choices 
such as lifestyle intervention, medication, 
and surgical procedures can decrease fat and 
reverse metabolism derangement associated 
with obesity and insulin resistance.

Lifestyle Intervention
Lifestyle intervention including diet and 
exercise is the safest and first choice to reduce 
the risk of endometrial cancer in obese 
patients. Theoretically, weight reduction, 
diet modification, and physical activities will 
decrease circulating estrogen levels, reverse 
insulin resistance, and decrease regulation of 
inflammatory markers.17

High BMI and glycemic load diet are correlated 
with some hormonal metabolism production. 
High glycemic diet and obesity will induce 
hyperinsulinemia and an increase expression 
of pro-inflammatory cytokines. Both 
contribute to insulin resistance and they will 
increase IGF-1 bioavailability. IGF-1 is known 
to promote cell proliferation and reduce cell 
apoptosis. Increased inflammation and high 
insulin level will also reduce SHBG production 
and increase the estrogen bioavailability; 
estrogen exposure to the endometrial cells 
will lead to tumorigenesis.19 Thus, weight 
loss by diet and exercise will decrease insulin 
resistance, lower IGF-1 levels, and increase 
SHBG production.17

Figure. Effects of obesity on endometrial proliferation and tumorigenesis4

Fig1. Effects of obesity on endometrial proliferation and tumorigenesis. Obesity contributes to the increased 
risk of endome trial cancer in the postmenopausal uterus by a variety of mechanisms. Increased adiposity 
increases aromatase activity, which leads to the conversion of androgens to estrogens, to directly promote 
endometrial proliferation and transcription of proproliferative genes. The chronic inflammation associated 
with visceral adiposity is mediated by proinflammatory adipokenes and leads to hyperinsulinemia, increases 
in insulin-like growth factor 1 (IGF1), and hypergltcemia, which fuel endometrial proliferation. A concurrent 
decrease in anti-inflammatory cytokines is also observed. Inflammation and an increase in estrogen 
metabolites further contribute to DNA damage and genetic instability. Finaly, stem cells can be recruited from 
adipose tissue, where they contribute to a supportive tumor microenvironment. ER, estrogen receptor; IGF1R, 
insulin-like growth factor 1 receptor; IR, insulin receptor; IRS, insulin receptor substrate; mTOR, mammalian 
target of rapamycin. (Illustration created by Suety Kwan).
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Even though it is theoretically promising, there 
are limited studies evaluating the effect of diet 
and physical activities to endometrial cancer 
risks. Some studies showed no evidence of 
correlation between good quality of diets and 
the risk of developing endometrial cancer.20,21 
It also showed no change in endometrial 
proliferation in post-menopausal obese 
women.20

Medication
Progesterone and synthetic progestin had 
been well known to decrease the risk of 
endometrial cancer.4 In post-menopausal 
women, oral combination hormone 
replacement therapy reduces the risk of 
endometrial cancer compared with estrogen 
only hormone therapy. Continuous combined 
therapy also provide more protection 
from endometrial cancer than sequential 
combined therapy.22 A meta-analysis also 
showed that for every 5 year of progestin-
based contraceptives use, there was 24% risk 
reduction of developing endometrial cancer 
(RR, 0.76; 95% CI, 0.73 to 0.78; P <0.001), 
this effect would persist for more than 30 
years after stopping the contraceptives.23 In 
progesterone hormone therapy, micronized 
progesterone provide contradicted data 
with other progesterone; it does not provide 
protection from endometrial cancer risk as 
good as other progesterone-based therapy.22 
A novel in vitro study found that adding a low 
dose calcitriol with low dose progestin therapy 
may be beneficial for reducing endometrial 
cancer risk or to treat endometrial cancer.24

Intrauterine devices with or without 
progestins were also found to reduce the risk 

of endometrial cancer by 19%.4 Using IUD 
for more than 10 years provides a greater 
risk reduction in developing endometrial 
cancer (odds ratio, 0.61; 95% CI, 0.52 to 0.71).25 
Some studies also found that using IUD 
with progesterone may reverse endometrial 
hyperplasia, though further data is needed to 
support routine usage.17

Metformin as one of the most common 
anti-diabetic agents can reduce cell growth 
by altering signaling pathways in tumor 
cells. Metformin activates AMP Kinase 
(AMPK) and phosphorylates LKB1 tumor 
suppressor and inhibits commonly used 
pathway in endometrial cancer PI3K/
AKT/mTOR.26 Metformin can also block 
aromatase expression in human adipose 
stromal cells in vitro. It is expected to lower 
estrogen bioavailability in obese individuals, 
raise progesterone receptor expression in 
endometrial cancer cells. Therefore, it may 
amplify the protective risk of progesterone 
in metformin and progesterone combination 
therapy.4

In practical use, metformin had conflicting 
result. In diabetic patient with endometrial 
cancer, it gives better survival rates and 
recurrence.27 In a case-control analysis, the use 
of metformin, sulfonylurea, thiazolidinedione, 
and insulin was not associated with altered 
risk of endometrial cancer.28 A systematic 
review has confusing result in proving 
metformin usefulness due to lack of studies 
in PCOS patient.29 A biomarker study proved 
that metformin may induce minor changes in 
HbA1C and C-peptide in obese patients but 
it does not change endometrial proliferation 

histologically.4 Further data is needed to 
support metformin use to reduce endometrial 
cancer risk.

Surgical Procedure
Nowadays, people are difficult to change 
their diet and lifestyle consistently to promote 
weight loss. Thus, surgical procedure such 
as bariatric surgery can help and encourage 
patient. Bariatric surgery will reduce 
circulating estrogen levels by removing some 
adipose tissue, reduce insulin resistance and 
reduce insulin level, and removing excess 
adipose tissue will reduce inflammatory 
proteins.30 Overall, bariatric surgery could 
prevent and reduce the risk of developing 
cancer. In Swedish population study, bariatric 
surgery could reduce the risk of endometrial 
cancer (HR 0,56 95% CI 0,35-0,89; p=0.014).31 
A meta-analyses also show that bariatric 
surgery reduce the risk until 60% among those 
obese control (RR 0,40; 95% CI 0,2 – 0,79).32 
Unfortunately, bariatric surgery is not the main 
method to prevent endometrial cancer in 
obese women, this option is effective only in 
women who suffers morbid obesity, or obesity 
with comorbidities and fail to lose weight with 
medicine, diet, and lifestyle changes.30

CONCLUSION
Obesity can increase risk to develop 
endometrial cancer as exogenous estrogen has 
impact for tumorigenesis. The best method to 
reduce the risk of endometrial cancer in obese 
women is through progesterone medication 
and lifestyle intervention. Medication such as 
insulin sensitizer is still debatable. In morbid 
obese women, bariatric surgery can be a 
choice for reducing visceral fat.

REFERENCES

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424. 

2.  Colombo N, Creutzberg C, Amant F, Bosse T, González-Martín A, Ledermann J, et al. ESMO-ESGO-ESTRO consensus conference on endometrial cancer: Diagnosis, 
treatment and follow-up. Int J Gynecol Cancer [Internet]. 2016 Jan 1 [cited 2020 Aug 13];26(1). Available from: https://ijgc.bmj.com/content/26/1/2

3.  Reeves GK, Pirie K, Beral V, Green J, Spencer E, Bull D. Cancer incidence and mortality in relation to body mass index in the Million Women study: Cohort study. BMJ. 
2007;335(7630):1134. 

4.  Onstad MA, Schmandt RE, Lu KH. Addressing the role of obesity in endometrial cancer risk, prevention, and treatment. J Clin Oncol. 2016;34(35):4225–30. 

5.  Teoh SL, Das S. Tumour biology of obesity-related cancers: Understanding the molecular concept for better diagnosis and treatment. Tumour Biol J Int Soc 
Oncodevelopmental Biol Med. 2016;37(11):14363–80. 

6.  Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M. Body-mass index and incidence of cancer: A systematic review and meta-analysis of prospective observational 
studies. Lancet Lond Engl. 2008;371(9612):569–78. 

7.  McCullough ML, Patel AV, Patel R, Rodriguez C, Feigelson HS, Bandera EV, et al. Body mass and endometrial cancer risk by hormone replacement therapy and cancer 
subtype. Cancer Epidemiol Biomark Prev Publ Am Assoc Cancer Res Cosponsored Am Soc Prev Oncol. 2008;17(1):73–9. 

8.  Renehan AG, Zwahlen M, Egger M. Adiposity and cancer risk: new mechanistic insights from epidemiology. Nat Rev Cancer. 2015;15(8):484–98. 

9.  Allott EH, Hursting SD. Obesity and cancer: Mechanistic insights from transdisciplinary studies. Endocr Relat Cancer. 2015;22(6):365-86. 



347CDK-295/ vol. 48 no. 6 th. 2021

ANALISIS

346 CDK-295/ vol. 48 no. 6 th. 2021

10.  Blakemore J, Naftolin F. Aromatase: Contributions to physiology and disease in women and men. Physiol Bethesda Md. 2016;31(4):258–69. 

11.  O’Connor KA, Ferrell RJ, Brindle E, Shofer J, Holman DJ, Miller RC, et al. Total and unopposed estrogen exposure across stages of the transition to menopause. Cancer 
Epidemiol Biomark Prev Publ Am Assoc Cancer Res Cosponsored Am Soc Prev Oncol. 2009;18(3):828–36. 

12.  Simó R, Sáez-López C, Barbosa-Desongles A, Hernández C, Selva DM. Novel insights in SHBG regulation and clinical implications. Trends Endocrinol Metab TEM. 
2015;26(7):376–83. 

13.  Thomas C, Gustafsson JÅ. The different roles of ER subtypes in cancer biology and therapy. Nat Rev Cancer. 2011;11(8):597–608. 

14.  Cavalieri EL, Rogan EG. Depurinating estrogen-DNA adducts, generators of cancer initiation: Their minimization leads to cancer prevention. Clin Transl Med. 
2016;5(1):12. 

15.  Batte BAL, Bruegl AS, Daniels MS, Ring KL, Dempsey KM, Djordjevic B, et al. Consequences of universal MSI/IHC in screening ENDOMETRIAL cancer patients for lynch 
syndrome. Gynecol Oncol. 2014;134(2):319–25. 

16.  Mills AM, Longacre TA. Lynch syndrome: Female genital tract cancer diagnosis and screening. Surg Pathol Clin. 2016;9(2):201–14. 

17.  Schmandt RE, Iglesias DA, Co NN, Lu KH. Understanding obesity and endometrial cancer risk: Opportunities for prevention. Am J Obstet Gynecol. 2011;205(6):518–
25. 

18.  Simó R, Barbosa-Desongles A, Sáez-Lopez C, Lecube A, Hernandez C, Selva DM. Molecular mechanism of TNFα-induced down-regulation of SHBG expression. Mol 
Endocrinol Baltim Md. 2012;26(3):438–46. 

19.  Nagle CM, Olsen CM, Ibiebele TI, Spurdle AB, Webb PM, Astralian National Endometrial Cancer Study Group, et al. Glycemic index, glycemic load and endometrial 
cancer risk: Results from the Australian National Endometrial Cancer study and an updated systematic review and meta-analysis. Eur J Nutr. 2013;52(2):705–15. 

20.  George SM, Ballard R, Shikany JM, Crane TE, Neuhouser ML. A prospective analysis of diet quality and endometrial cancer among 84,415 postmenopausal women 
in the Women’s Health Initiative. Ann Epidemiol. 2015;25(10):788–93. 

21.  Chandran U, Bandera EV, Williams-King MG, Sima C, Bayuga S, Pulick K, et al. Adherence to the dietary guidelines for Americans and endometrial cancer risk. cancer 
causes control CCC. 2010;21(11):1895–904. 

22.  Sjögren LL, Mørch LS, Løkkegaard E. Hormone replacement therapy and the risk of endometrial cancer: A systematic review. Maturitas. 2016;91:25–35. 

23.  Endometrial cancer and oral contraceptives: An individual participant meta-analysis of 27 276 women with endometrial cancer from 36 epidemiological studies. 
Lancet Oncol. 2015;16(9):1061–70. 

24.  Bokhari AA, Lee LR, Raboteau D, Turbov J, Rodriguez IV, Pike JW, et al. Progesterone potentiates the growth inhibitory effects of calcitriol in endometrial cancer via 
suppression of CYP24A1. Oncotarget. 2016;7(47):77576–90. 

25.  Felix AS, Gaudet MM, La Vecchia C, Nagle CM, Ou Shu X, Weiderpass E, et al. Intrauterine devices and endometrial cancer risk: A pooled analysis of the Epidemiology 
of Endometrial Cancer Consortium. Int J Cancer J Int Cancer. 2015;136(5):E410–22. 

26.  Lauretta R, Lanzolla G, Vici P, Mariani L, Moretti C, Appetecchia M. Insulin-sensitizers, polycystic ovary syndrome and gynaecological cancer risk. Int J Endocrinol. 
2016;2016:8671762. 

27.  Ko EM, Walter P, Jackson A, Clark L, Franasiak J, Bolac C, et al. Metformin is associated with improved survival in endometrial cancer. Gynecol Oncol. 2014;132(2):438–
42. 

28.  Becker C, Jick SS, Meier CR, Bodmer M. Metformin and the risk of endometrial cancer: A case-control analysis. Gynecol Oncol. 2013;129(3):565–9. 

29.  Costello M, Shrestha B, Eden J, Sjoblom P, Johnson N. Insulin-sensitising drugs versus the combined oral contraceptive pill for hirsutism, acne and risk of diabetes, 
cardiovascular disease, and endometrial cancer in polycystic ovary syndrome. Cochrane Database Syst Rev. 2007;(1):CD005552. 

30.  Kitson S, Ryan N, MacKintosh ML, Edmondson R, Duffy JM, Crosbie EJ. Interventions for weight reduction in obesity to improve survival in women with endometrial 
cancer. Cochrane Database Syst Rev. 2018;2:CD012513. 

31.  Anveden Å, Taube M, Peltonen M, Jacobson P, Andersson-Assarsson JC, Sjöholm K, et al. Long-term incidence of female-specific cancer after bariatric surgery or 
usual care in the Swedish obese subjects study. Gynecol Oncol. 2017;145(2):224–9. 

32.  Bruno DS, Berger NA. Impact of bariatric surgery on cancer risk reduction. Ann Transl Med [Internet]. 2020 Mar [cited 2020 Aug 13];8(Suppl 1). Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC7154324/


