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Epidemiology: Breast, E & P→ menopausal transition
• Menarche & Growth spurt puberty

• Pre-menopause: High E2, P levels 
• Varying (cycle, LNG-IUD) & sustained levels (pregnancy, breast feeding, AC)

• Post-menopause
• E1 (25-42 pg/ml) most dominant E; E2 (10-25 pg/ml) ; E3 (6 pg/ml)
• Androgens, IGF-1 (Progestins), polypeptide growth factors, …

• High [E2, testosterone] increase and High [SHBG] lower  breast cancer risk (… but genetic damage is event n°1)

• Menopausal transition 
• Animal models (non Ovx): Reduced ductal length, less branching points

• Peri-menopause→moderate regression ducts
• Unresponsive external hormones (sex-steroids in glands).  

• Post-menopause→severe regression ducts; reversible ‘E’
• Hormone hypersensitive also impacting non-epithelial like fibroblasts
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A prospective study of endogenous serum hormone concentrations and breast cancer risk in postmenopausal women on the island of Guernsey. Thomas HV et al. BJC 1997; Postmenopausal 
serum androgen, oestrogens and breast cancer risk: The European prospective investigation into cancer and nutrition. Kaaks R. et al. Endocrine Relat Cancer 2005; Perimenopausal & 
menopausal mammary glands in a 4-VCD mouse model. Saeki K et al. J Mammary Gland Biol Neoplasia Jul ‘24

E,P principal hormonal factors 
driving adult breast epithelial proliferation



Imaging: Mammogram & DCE-MRI 
• Interplay (peri-) Menopause & Mammographic & MR-breast composition

• Pre-menopause: BD,  % BPE ~ timing cycle & BMI

• Peri-menopause: BD, % BPE lower

• Menopause: Age ~ BD; BMI & MHT influence ~ % BPE
• % BPE ~breast cancer risk factor 

• Dynamic > Static BD/BPE
• 48 yrs, perimenop & high br ca risk

• Patient A →53 yrs menopause 

• Patient B →53 yrs perimenopause 
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MRI background parenchymal enhancement, breast density and serum hormones in postmenopausal women. Brooks et al. int J Cancer 2018. Impact of menopause & age on breast density 
and background parenchymal enhancement in dynamic contrast-enhanced magnetic resonance imaging. Kuling et al. Feb 2025  Journal of Medical Imaging 

BD: Mammographic Breast Density
BPE: MR-Background Parenchymal Enhancement (physiologic phenomenon)

+/- BD  +/- BPE ~breast cancer risk
Mammography-Based AI- Breast Cancer Risk Model

Yala A. et al. J Clin Oncol 2021
‘(familial) estrogen sensitivity’ 

Bone Density ~ Breast Cancer Risk



Experiences from RCT

E2 levels: Breast cancer prevention 

Tamoxifen or Aromatase Inhibitors reduces br ca risk better if

 EBCTCG: High qER, PR+ > ER+ PR- lesions 

 ATAC: AI > Tam if low BMI

 POETIC: AI ~ % Ki-67 Postmenopausal plasma [E2]

 Royal Marsden BC prevention study: Tamoxifen ~MHT-use

 MORE: Raloxifen more efficacious if high E2 levels

 IBIS-II: AI most effective in women with higher E2-SHBG ratios

 

 

Powles TJ et al. Eur J Cancer 1990; 680-4; Cummings SR et al. JAMA 2002; 216-20; EBCTCG Lancet 2015; 1341-52; Cuzick et al. Lancet Oncol 2024; 
25: 108-16; Schuster EF et al. Nat Commun 2023; 14: 4017



ER-levels in normal breast &Risk factors IHC- ER, 

• Age: Postmenopausal & older women have higher ER-levels

• Parity: Parous women have less ER and PR-levels than nulliparous women

• Breast Feeding: Breastfeeding was inversely associated ER-levels. 

• Alcohol: Higher consumption ~higher levels of ER and PR-levels. 

• Height & BMI at age 18: Higher PR-levels

• Ancestry: Higher ER-levels in European women

• Premenopausal BMI >25 vs < 20 kg/m² ~IGF-1R

• MHT: E > EP increases PR-; no effect on ER-levels
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NHS : 388 women with benign breast disease (ages 17-67 years). Immunohistochemical staining was performed on 
tissue microarrays  containing normal breast epithelium and scored as % epithelial cells that were positively stained.

Risk factors associations with hormone receptors and Ki67. H. Oh et al. npj Breast Cancer (2017)



ER & PR abnormal > normal epithelial cells
The prevalence pool of incidential (pre-)cancers

Undiagnosed cancers in autopsy studies (unscreened)

• Prostate cancer
• 5% at age 30

• 59% at age 79

• Thyroid cancer
• 5.7% or 11.2%

• Breast cancer
• 1.3% invasive

• 8.9% DCIS
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Invasive breast cancer

In-situ breast cancer

Atypical hyperplasia
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Breast cancer risk & MHT : History

•1985 – 2000 : Norway/Sweden 50% increased BrCa incidence

• Simultaneously: Use of MHT increased X 5 times

• Influential “observational” studies 
•NHS; MW:  MHT E-alone / CHT  ~ HR BrCa 1.5 – 2.0
• Several potential biases 
•baseline risk, 
• time varying effect CHT & BrCa→
•overdiagnosis by more screening 
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WHI 2002: healthy women age 50-79 yrs (average 63 yrs) recruited ‘93 – ‘98 
USA
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Benefits and Risks of the Two Hormone-Therapy Formulations 

CEE (+ MPA) vs Placebo

Women with uterus (N = 16608) Women with prior hysterectomy 
(N = 10739)

Randomization Randomization

CEE + MPA 
N = 8506

Placebo
N = 8102

CEE
N = 5310

Placebo
N = 5429

Primary outcomes: Prevention of CHD & Invasive Breast Cancer

Both studies stopped early because of MI/Stroke/VTE/BrCa (FDA warning)

Median treatment duration before 
termination of trial: 5.6 yrs

Median treatment duration before 
termination of trial: 7.2 yrs

WHI: World Health Initiative; CEE: conjugated equine estrogens; MPA medroxyprogesterone acetate

Manson JE, Chlebowski RT. JAMA 2013; 310:1353-1368.



CHT: Breast cancer risk in WHI (all)

• The randomized WHI trial (CEE + MPA vs placebo/50-79yrs)  BrCa HR 

• Combined HT HR:  
• 1.1 no previous use → 

• 1.24 previous use
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Higher incidence significant > yr 5 
Similar histology & grade
Higher stage with LN-pos

At yr 1 : More abnormal mammograms 
No significant difference in BCSS

“E + P stimulates breast cancer growth and hinder 
breast cancer diagnosis”

women in the WHI trial not used CHT 

prior to randomization



Association of Menopausal Hormone Therapy With Breast Cancer Incidence and 
Mortality During Long-term FU WHI Randomized Clinical Trials

Chlebowski et al JAMA July 2020The randomized evidence in WHI is largely for hormone use starting > age 60 yrs!

CEE + MPA (conjugated equine estrogen) 

Placebo

ER-pos cases; all subtypes

Kaplan-Meier Estimates for the Association of MHT With Invasive Breast Cancer During Cumulative Follow-up

higher breast cancer incidence 
that persisted for 

more than a decade after 
discontinuing use

1565 BrCa-cases in this report



Association of Menopausal Hormone Therapy With Breast Cancer Incidence 
and Mortality During Long-term FU WHI Randomized Clinical Trials

Chlebowski et al JAMA July 2020

CEE +MPA

Placebo

CEE

Kaplan-Meier Estimates for the Association of MHT With Invasive Breast Cancer During Cumulative Follow-up

1565 BrCa-cases in this report



WHI Breast Cancer Mortality?

• CEE alone, compared with placebo, among women who had a previous 
hysterectomy, was significantly associated with lower breast mortality.

• CEE + MPA, compared with placebo, among women who had an intact 
uterus had no significant difference in breast cancer mortality.

• Chlebowski et al JAMA July 2020

→ Subgroup of WHI



Manson JE, Kaunitz AM. N Engl J Med 2016;374:803-806.

Benefits and Risks of the Two Hormone-Therapy Formulations 

CEE (+ MPA) versus Placebo: subgroup 50-59yrs of age

CEE + MPA (N = 2837) 

vs. Placebo (N = 2683)

CEE (N = 1639) 

vs. Placebo (N = 1674) 

Combined E-P

+ 0.6 breast cancer

1000 women – year

Without excess mortality

Comparable to 

life style affecting risk

E-Alone

- 0.5 breast cancer

1000 women – year

With less mortality

No P after hysterectomy
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Since 2002: 

2002: MHT-use dropped by >80%

Parallel breast cancer incidence drop (also in Belgium)

• Link not confirmed in other & longer FU studies

Nowadays: MHT-use anxiety and confusion ! Part due to ‘BC-risk’

*New generation of medical graduates lack training & competence in managing menopause 

*JE. Manson & AM. Kaunitz in NEJM 2016

P. Vankrunkelsven et al BCRT 2009; 
L. Ameye et al Maturitas 2014

→

BUT present day → safer hormone formulations — lower doses, transdermal routes of delivery —for treatment of menopausal 
symptoms, and non-hormonal options including selective serotonin-reuptake inhibitors but non-hormonal options less effective 

unless…NK3 inhibitors

→→

No report mammography screening rates…
After: Rates up but MST further down 



Put it in its context as 1 of several risk factors: Relative risk of MHT

Lobo RA Nature Reviews Endocrinology 2016; 13, 220–231 

Familial or genetic risk; Age menarche; menopause; low physical 
activity; alcohol intake; DES-daughter, mother, previous irradiation; 



Elevated breast cancer risk and MHT-use
I.Epidemiological Evidence
II. MHT – BrCa : Several prospective observational studies & 1 RCT

‘Influence of MHT & ER-pos breast cancer incidence remains controversial’ JAMA 2020

• Incidence of ER+ breast cancer correlates with 

• early menarche 

• late menopause 

• blood estrogen levels

• → High BMI, lower SHBG, more ER-pos breast cancer

• →Exercise lowers ER-pos breast cancer risk

• Randomized trials have shown that the incidence of ER+ breast cancer is reduced by

• tamoxifen, raloxifene, lasofoxifene, …

• aromatase inhibitors

• Effect = [E2]

2 breast cancer updates

MWS Collaborative Group HFBC

Nested-Case Control study



Incident Breast Cancer (mainly) from Prospective Registers (25/59 studies)
Breast Cancer Risk = confirmed: Higher if + P but also ‘after stopping MHT’

Prospective follow-up, 108 647 postmenopausal 
women developed breast cancer at mean age 65 
years (SD 7); 55 575 (51%) had used MHT.

www.thelancet.com Vol 394 September 28, 2019

Oestrogen
Only

Oestrogen +
Progesterone

Current use

Past use

MWS Collaborative Group HFBC (during and after MHT)

mean MHT duration was 10 yrs (SD 6) in 
current users and 7 yrs (SD 6) in past users, 
and mean age was 50 ys (SD 5) at menopause 
and 50 yrs (SD 6) at starting MHT.



Breast Cancer Mortality?

Incident Breast Cancer & Breast Cancer Mortality

www.thelancet.com Vol 394 September 28, 2019

Contrasts with WHI data

MWS Collaborative Group HFBC



Copyrights apply

Breast Cancer Risk by baseline BMI

Incident Breast Cancer (mainly) from Prospective Registers by BMI during 10 years 

10 yrs BrCa risk +/- 3% if 
average BMI and no MHT-use

www.thelancet.com Vol 394 Sept 28, 2019

MWS Collaborative Group HFBC



Population based cohort study of 1,3 million women in Norway

Median follow-up 12,7 years

• Long duration (≥5y) of any type of oral 
MHT associated with increase in risk

• Combination MHT associated with 
increased risk

• Risk increase was strongest for luminal 
A breast tumors

• Vaginal estrogen therapy not associated 
with breast cancer risk

Støer et al BJC May 2024



Role of Progestogens:
Are they All the Same?

Probably the most important finding is that compared to the synthetic progestogens 
medroxyprogesterone acetate, norethisterone and levonorgestrel, combined 
preparations containing dydrogesterone were associated with a lower risk of diagnosis, 
which supports a growing body of observational evidence with similar findings.

Vinogradova’s group et al BMJ 2022



Vinogradova’ group et al BMJ 2022

Progesterone is the principal hormonal 
factor driving adult mammary/breast 
epithelial proliferation and is E-dependent

NHS : More BrCa risk among 
postmenopausal wme on POP 
HRT (RR 2.24, 95% CI 1.26-
3.98)

Micronized progesterone, 
used along with estrogen HRT, 
was not significantly 
associated with an increased 
risk of breast cancer when 
used up to 5 years (HR 1.13, 
95% CI 0.99-1.29).

The use of estrogens and progestins and the risk of breast cancer in 
postmenopausal women. Colditz GA et al. NEJM 1995
Risk of breast cancer after stopping MHT in the E3N cohort Fournier A et al. 
BCRT 2014 Progesterone action in normal mouse mammary gland. Wang S. et 
al. Endocrinology 1990



JV Pinkerton. N Engl J Med 2020;382:446-455.

Guidelines on Hormone Therapy from Professional Societies 

including duration. ‘Menopausal Symptoms’

→After BrCa



Copyrights apply

Individual breast cancer risk estimation, incorporation of the specific individual details of family history, genetic testing, breast 
density, BMI and other factors is required for which the IBIS (Tyrer-Cuzick) tool allows incorporation of both past and proposed 
future MHT usage whilst the CanRisk (BOADICEA) interactive tool considers past and current MHT usage only

Catherine Huntley … Clare Turnbull BJGP 2024



Use calculators
• For Breast cancer: Eg. IBIS-risk calculator (Tyrer-Cuzick)

Used to advise on anti-E for BrCa-prevention
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Once on MHT 

• Explain impact of life style (obesity, alcohol, daily exercise)

• Screening for breast cancer ~population based
• Explain pro’s and con’s

• If other risk factors like dense breast
• Adjust introducing US or more frequent screening

• Regimen with less effect on breast density (lower dose, TSEC)

31



Many
remaining 
questions

• What is the safest MHT-formulatione rmal

• What is the safest MHT-duration?

• Transdermal

• Continuous-Sequential

• Bio-Identical - Natural

32





Obstetrics & Gynecology 139 (6) :p 1103-1110, June 2022.

https://journals.lww.com/greenjournal/toc/2022/06000


MHT works 
best if ~ 
Guidelines
BMS

→Multi-symptoms:

• < 10 yrs from menopause (<60 y) at MHT start

• no previous VTE, stroke, heart disease 

• not if very high IBIS brca risk (ACR-A mammo)

→If 1 symptom : vaginal dryness/dyspareunia 

 “Behavioral interventions”

 Lubricants/Moisturizers , Local E; 

35

Hot Flashes: OCT (Serelys) – oxybutinine; low dose 
paroxetine 
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What after breast cancer?

• Breast cancer survivors suffer more from menopausal symptoms

• Vaso-motor; sexual; cognitive dysfunction; arthralgia; bone, …

• 4 RCTs meta-analysis (n = 4050 pts). 

• 2022 pts: HRT (estrogen/progestogen combination or tibolone) and 2023 Ctrl (placebo or no HRT). 
Increased BC-risk (HR 1.46, 95% CI 1.12-1.91, p = 0.006); ER-pos (HR 1.8, 95% CI 1.15-2.82, p = 
0.010) & ER-neg (HR 1.19, 95% CI 0.80-1.77, p = 0.390) (F. Poggio et al. BCRT 2022)

• Vaginal Estrogen Treatment (VET): 

• *No BrCa: VET not associated with BC-risk

• * BrCa: Several cohort studies and nested case – control studies

- Old studies, few patients, small follow-up

- Vaginal absorption studies: Controversial data

- Most recent JNCI 2022 study by Cold et al. CAVE if oral AI-use



UZ Leuven Policy: Breast cancer patients

OCT (supplements, phyto, bio-, herbs ‘menohop’)
Non hormonal drugs for hot flashes (clonidine, gabapentin)
-SSRI (venlafaxine, not frequently used)
-Oxybutinine (cave cognition)
-NK1/3R-antagonist
-Q-122 Lancet 2022

MHT only if non-hormonal alternatives fail (tibolone?)
Vaginal ET: Fine (E2, E3 (1st choice?), DHEA)

‘modulation of oestrogen-responsive 
neurons in the hypothalamus’

LFT (Veoza); Elinazetant
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 But, unclear how many events were registered and if there were corrections for any unbalanced patient or tumor 
characteristics. Other studies show no impact of use of VET on BC mortality in AI users

Among 134,942 unique patients, 1739 started vaginal estrogen therapy
56%, promestriene; 34%, estriol; and 10%, both.



Menopausal 
Hormone Therapy 
(MHT) in 2024
Focus on Breast 
Cancer  

“Risk and Recurrence”

• Use MHT to treat menopausal symptoms 
unless contra-indication

• MHT for prevention of chronic diseases?

• Lowest dose and shortest possible duration 
(<5yrs); transdermal/oral

• MHT is linked with breast cancer risk; other 
risk factors also play

• Inform the woman about risk-benefit in 
absolute figures (IBIS calculator)

Symptoms of the menopause can be severe in many women. 
HRT alleviates these symptoms and can be life-changing.

CONCLUSION



• MHT is most efficient therapy for menopausal vasomotor symptoms

• Increase in risk of breast cancer remains controversial, unanswered Q.
but small risk is relatively greater than risk reduction of colon, 
endometrial cancer

• Relative risk of MHT for development of breast cancer lower in 
comparison to other risk factors like sedentary life, abdominal fat, 
alcohol

• Small increase in absolute risk needs to be weighed against all 
positive effects of MHT

• Clear communication on positive effects and risks of MHT with 
patients is of uttermost importance, especially if other risk factors

• Ideal topic for further RCT (like low-dose LNG-IUD + TD/Oral E2)

41
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