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Hormones have several benefits

• Contraception
• Enables amenorrhea and cycle control
• Improve skin health
• Reduce hirsutism
• Ovulation induction and endometrial preparation for embryo 

implantation
• Prevent ovarian cysts
• Improve heavy bleeding and menstrual disturbances 
• Reduce menopausal symptoms
• Improve metabolic profile in women with diminished ovarian reserve



Why would hormones cause cancer?

• If they are administrated wrong time (too late in menopause, for 
too long)

• If they are administered in a certain way (estrogen without 
progestins, combination therapy or high exposure)

• If there is disadvantageous profile in the hormone receptor 
expression or in the hormone metbolism



Gynecological cancers and hormones

CANCER BREAST CA ENDOMETRIAL CA OVARIAN CA CERVICAL CA

INCIDENCE/year 125/100 000 25/100 000 12/100 000 7/100 000

Lifetime risk 12% 2.8% 1.3% 0.6%

ASSOCIATION 
TO HORMONES

• Nulliparous
• Late first birth
• Early menarche
• Breast feeding
• Anovulatory state
• HRT
• Genetic 

predisposition

• Unopposed E2 
exposure 
(anovulation or
HRT)

• Obesity (E2 from 
fat tissue)

• Early menarche 
• Late menopause
• Hormonal 

treatments (OI, HRT)
• Genetic 

predisposition

• OCP use
• HPV (+ 

smoking) 
are the 
major  
contributors
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Hormonal treatments and cancer



Contraceptives and cancer risk

• Combined contraceptives
• slightly increased breast cancer risk (OR, 1.08; CI, 1.00-1.17)
Gierisch JM et al., 2013

• Increased risk for cervical cancer (ever/current) HR 1.6 (1.1–2.2)-2.2 
(1.3–4.0) 

Roura et al., 2016, PlosOne (EPIC Cohort)

• Progestin only contraceptives
• “Progestins only” do not seem to increase cancer risk although data is 

limited
Samson et al., Breast Cancer Res Treat 2016 

• Increased breast cancer risk with 52mg levonorgestrel IUD?
Soini et al., Acta Oncol 2016, Lyytinen et al. Int J	Cancer 2010



HRT and cancer risk

CANCER RISK

Breast Combination HRT doubles 
the risk 

Endometrium 10-40% increased risk 
(higher risk with sequential 

therapy)

Ovarian 20-40% increased risk
(both sequential and 
continuous therapy)

Cervical ?
No risk? Reduced risk?

Marjoribanks et al., Cochrane review 2017, Sjögren et al.,Maturitas 2016, Shi et al.,  Menopause 2016,   



Cancers and mechanisms?



Breast cancer



Breast cancer

• Up to 70-80% of all breast cancers express the ER-α
• Proliferation and suppression of antiproliferative and apoptotic 

targets 

• Postmenopausal women with estrogen or androgen levels in 
the highest upper quartile have 2-3x risk for breast cancer  

(Kaaks et al., 2005; Missmer et al., 2004)

• Controversies à ER- cancers more common during fertile life 
and ER+ after menopause

• Correlation between serum hormone levels and tissue?
• Conflicting data



Estrogen receptors

• ERa

• Signaling through ERa results into proliferation 
and survival signals while suppressing the 
expression of antiproliferative and apoptotic 
targets 

• ERb
• ERβ has growth inhibitory properties and by 

forming heterodimers it can bind to ERa
reducing its  transcription potential
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Description

The liver is a site for biosynthesis of estrogens but it is also the main site for further biotransformation of them. Once the estrogens are synthesized by
aromatase in peripheral tissues including the liver, they will be released to the circulation. Estrone is in equilibrium with estradiol and 17-b-hydroxysteroid
dehydrogenase (17bHSD) in this respect. The estrogens are taken up by the liver where they will be biotransformed further in to different metabolites. The
major oxidative routes of estrone and estradiol are 2- and 4-hydroxylation by cytochrome P450 (CYP) 2B1, 1A and 3A. Other minor oxidative pathways are
also identified (not shown in the pathway). The 2- and 4-hydroxy derivatives (and other metabolites) will be further converted to 2- and 4-methoxy
metabolites by catechol-O-methyltransferase (COMT). While the hydroxylated metabolites appear to result in DNA damage and contribute to the
tumerogenic effect of estrogen, the methoxy-derivatives appear to exhibit beneficial cardiovascular effects. Estrone and estradiol and their metabolites
undergo sulfation by sulfotransferases (SULTs) and glucuronidation by glucoronyltransferases (UGTs). Estrone and estradiol sulfates could be deconjugated
by sulfatases (STs).
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• produced through 2-, 4- and 16α-
hydroxylation pathways

• have differential estrogenic and genotoxic 
activities

• 4- and 16α-hydroxylation pathways may have 
higher estrogenic activity than estradiol

• 2-catechol estrogen metabolites may act as 
either weak mitogens or inhibitors of 
proliferation

àIndividual metabolic profile might matter

Estrogen metabolites



HRT and breast ca risk
• Estrogen only HRT

• reduced the risk of breast cancer 
• after 7 years’ use: 25/1000 à15-25/1000
• WHI study and Million woman study
• Marjoribanks et al., Cochrane review 2017

• Combination therapy continuously 
• Increase in breast cancer 
• after 5.6 years’ use: 19/1000 à 20-30/1000) 
• WHI study and Million woman study
• Marjoribanks et al., Cochrane review 2017

• 2016 IMS recommendations:
• “the increased risk of breast cancer thus seems primarily, but not exclusively, 

associated with the use of a progestin with oestrogen therapy in women without 
hysterectomy and may be related to duration of use”

• Data is not applicable for younger women (<50 yrs) 



Progestins and breast cancer

• Combining progestin to HRT for endometrial protection

• Isoform ratio (PRa/PRb) associates with prognosis (Mote et al., 2002)

• Progestins increase the risk of more aggressive ER+/ PR+ breast cancers 
in postmenopausal women (already existing tumors?) (Horwitz et al., 2008)

• Increase proliferation and increases invasiveness (Kariagina et la 2013)

• Alter stem cell development (Narod et al. 2010)



Breast cancer and stem cells (CSCs)

• Breast tissue progenitor cells effected by estrogen 
and progestins (and progesterone!)

àCould explain the age-related difference between 
ER- and ER+ cancer types 

• CD44+CD24-
• More common in triple negative breast cancers
• Primed with estrogen

> Progestins expands the stem cell pool capable of   
transforming into ER+/PR+ cancer cells

Finlay-Schultz and Sartorius 2016 



Androgens and breast cancer

• Androgens act through AR and commonly co-expresses with ER+
• Some progestins can also act through AR

• 60-80% express the AR, which has been shown to have tissue protective effects in 
ER+ breast cancer (Hillborn and Jansson 2017)

• Have antiproliferative effects on breast tissue
• Controversial results on the effects on hormone negative breast cancers (Hillborn and 

Jansson 2017)

• No increase in breast cancer risk in women with PCOS 
(Chittenden et al., 2009)

• Future studies are warranted to investigate the role of AR in breast ca



Endometrial cancer



Endometrial cancer

• Endometrium beholds vast amount 
of ERs 
• ERa/Erb ratio matters

• Progestreone/progestins major 
rescue effect targets ER 
downregulation

• In postmenopausal women major 
stress for endometrium is unopposed 
estrogen effect

à (Complex) Hyperplasia 
à Endometrial cancer

• Hyperinlulinemia and inflammatory 
factors promote cancer progression

Piltonen T., PCOS: Endometrial markers, 2016



Fat tissue derived factors and endometrial cancer
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What is the sufficient E2/P4 combination to prevent 
endometrial cancer but still maintain estrogenic benefits?

• E2 administration with minimal P4 exposure for the breast?
• Do we need cycles every month for endometrial protection?

• IUD progestins
• Is there a increased risk for breast cancer with Mirena? 

• More studies needed with adequate adjustments
• 13.5mg depot IUD instead of 52mg?

Soini et al., Acta Oncol 2016, Lyytinen et al. Int J	Cancer 2010

• Micronized progesterone (mP4)?
(Fournier et al., 2008)

• Does seem to result into adequate endometrial 
protection (Pepi trial JAMA	1996)

Fournier et al., In J Cancer 2005 

Breast cancer risk 



Ovarian cancer



Ovarian cancer

• Estrogen promotes cancer progression in ovarian surface epithelium (Shuk-Mei Ho 2003)

• The risk is increased along HRT and the usage time
• Associates especially with serous CA (Shi et al., 2016)

• Both sequential and continuous increases the risk (RR) (Shi et al., 2016)

• ET only 1.37, CI: 1.19 to 1.58, P<0.001
• ET+P 1.27, 95% CI: 1.18 to 1.36, P<0.001
• ET à ET+P 1.55, 95% CI: 1.05 to 2.30, P=0.027

• Strong genetic component (Lynch, BRCA)
• Increased cancer risk in women with endometriosis
• Slightly increased ovarian cancer in women with PCOS



Cervical cancer



Cervical cancer
• Combine contraceptives:

• CC-related risk CIN3/CIS and ICC (HR = 1.6 and HR = 1.8 respectively for ≥ 15 years versus 
never use)

• Hormone receptors, mainly progesterone, present in cervical tissue and influence the natural 
history of HPV infection

• Sex steroid hormones 
• enhance the expression of HPV 16 E6 and E7 oncogenes 

>stimulate the degradation of p53 tumor suppressor genes 
>enhance the ability of the viral DNA to transform cells
> carcinogenesis induction  

Roura et al., Plosone 2016, EPIC Cohort

• The risk reduction occurs after cessation of the contraception

• HRT
• No correlation between hormone replacement therapy and cervical cancer (Gaducci et al., Gyn Endo 

2011 )
• Ever use was associated with a reduced risk of ICC (HR = 0.5, 95%CI: 0.4-0.8) Roura et al., Plosone

2016, EPIC Cohort



Hormones and benefits related to cancer



Contraceptives and decreased cancer risk

• Combined contraceptives
• Decreased ovarian cancer risk (0.67; CI 0.50-0.89)
• Decreased endometrial cancer risk (0.66; CI 0.48-0.89)
• Both risk reduction lasts for several years/decades

Iversen et al., 2017 

• Progestins only
• Decreased risk of breast cancer mortality (HR: 0.07; CI: 0.01-0.52)?

Samson et al., Maturitas 2017

• Hormonal IUD and decreased endometrial cancer risk



HRT and decreased cancer risk

• Does estrogen only treatment have beneficial effect on breast 
tissue?
• Et only HRT reduced the risk of breast cancer? 
• after 7 years’ use: 25/1000 à15-25/1000
• Mechanism? Through metabolic benefits?
(WHI study and Million woman study, Marjoribanks et al., Cochrane review 2017

• Adding progestin to HRT decreases endometrial cancer risk 
• ER knockdown
• What about progesterone resistance (women with PCOS and endometriosis)?

• PCOS yes 
• Endometriosis no? (Poole et al., Can Caus Cont 2017)



Colon cancer

CANCER BREAST COLO-RECTAL ENDOMETRIAL OVARIAN CERVICAL 

INCIDENCE/
year

125/100 000 40/100 000 25/100 000 12/100 000 7/100 000

Lifetime risk 12% 4.3% 2.8% 1.3% 0.6%

In	world	statistics	incidence	per	100	000	women:
1. Norway	 35.8
2. Denmark	 35.7
3. The	Netherlands	 33.9
4. New	Zeland 33.5
5. Korea 33.3
6. Australia	 32.0 Ferlay J, et al., GLOBOCAN 2012 v1.1, Cancer Incidence and 

Mortality Worldwide: IARC CancerBase No. 11 [Internet]. Lyon, 
France: International Agency for Research on Cancer; 2014. 
Available from: http://globocan.iarc.fr, accessed on 16/01/2015.

Morbidity and mortality are higher in men. 



Colorectal cancer

• Combined contraceptives have been shown to decrease colorectal cancer risk (OR, 
0.86; CI, 0.79-0.95)

Iversen et al., 2017; Gierisch JM et al., 2013

• Several mechanism where estrogen protects from colorectal cancer (Luo et al.,Int J Surg, 2016)
• Bile acid synthesis
• Decrease in IGF-1
• ERb activation has tumor restricting effects

• Conflicting data on HRT effects
• Marjoribanks et al., Cochrane review 2017
• Luo et al.,Int J Surg, 2016

• Bilateral oophorectomy  36% increase in risk 
• Unilateral oophorectomy, 20% increased risk
• Hysterectomy 20% increased risk (limited data)

Luo et al.,Int J Surg, 2016



Optimizing treatment?



Rescuing effect and optimizing treatment

CANCER BREAST CA ENDOMETRIAL CA OVARIAN CA CERVICAL CA

RESQUING 
EFFECT OF 
HORMONES

• ? • Progesterone
promoting ER 
downregulation

• Anovulation with 
OCP

• NONE

How to optimize 
benefits and 

• Aim E2 only if 
possible

• As low HRT dose as 
possible and short 
treatment period

• Low dose 
progesterone,
enough to maintain 
endometrial health

• Progesterone/vs 
progestin?

• Low dose IUD?
• Lifestyle 

modifications!

• Add P4 to HRT in 
women with intact 
uteri

• Continuous use if 
high risk (obese, 
insulin resistant 
women?)

• IUD?
• Lifestyle 

modifications!

• As low HRT dose as 
possible and short 
treatment period

• Lifestyle modifications!

• Screen HPV 
for risk 
populations

• IUD option?
• Lifestyle
modifications!



Conclusions

• Steroid hormones are commonly used to treat several conditions 
and are an important part of female health management

• Steroid hormones play a role in breast, endometrial, ovarian and 
cervical cancer formation, but hormones also decrease the 
incidence of these cancers

• The mechanisms behind hormone-induced cancers are multifaceted 
and tightly linked also with other factors like inflammation/infection, 
life style/environmental factors and genetic predisposition



Conclusions

• Before starting hormonal treatments women should be informed 
about the adverse effects but also about the large number of 
benefits they bring

• Gynecological cancer incidence is low (except for breast cancer) 
thus women with need for effective contraception or HRT should 
be encourage to use these treatments

• Health care personnel and societies in general should target 
they efforts on preventive work, cancer screening and early 
diagnosis

• Scientific work should be carry out to improve HRT guidelines 
and develop safer and more tissue-targeted hormonal 
medications 



Thank you.


