
Unequal risks for breast cancer associated with different hormone 
replacement therapies: results from the E3N cohort study                                                        

80.377  postmenopausal women

2.354    breast cancers Follow-up 8.1 years

Type of HRT R.R. of breast cancer

Estrogen + progesterone                            1.00 (0.83-1.22)

Estrogen + dydrogesterone 1.16 (0.94-1.43)

Estrogen alone                                             1.29 (1.02-1.65)

Estrogen + other progestagens 1.69 (1.50-1.91)

In contrast, in this French study, where progesterone or 
dydrogesterone are used, no evidence of increased risk 
with these formulations was found

HRT and Breast cancer: are all the treatements 
alike?

Fournier A et al. Breast Cancer Res Treat 2008

The route of
administration of
the estrogens did
not have a
significant effect
on the association
between HRT use
and breast cancer
risk

Route of 
administration

Different
progestins



Different
progestins



Rationale for Development of  new class of Tissue-Selective 
Estrogen Complexes (TSECs)

TSEC
The partnering of a SERM with one or 

more estrogens to achieve a preclinical 
profile based on the blended tissue-
selective activities of it components

SERMs, Selective Estrogen Receptor Modulators; TSECs, Tissue Selective Estrogen 
Complexes

Komm BS.A. Reprod Sci.2008 ;15(10):984-92

The goal was to combine the established efficacy of 
estrogens with a SERM to protect against effects of 

estrogens on the breast and the endometrium 

TSEC
CE 0.45 mg +
Bazedoxifene 20 mg

Available in Italy from 2015 

Tissue-Selective Estrogen Complexes: TSECs



SMART-1, N=3397
24 months

Menopausal symptoms, BMD 
and endometrial protection

versus placebo

SMART-3, N=652
3 months

VVA 
versus placebo

SMART-4, N=1061
1 year Incidence

of endometrial hyperplasia and 
prevention of postmenopausal
Osteoporosis versus placebo

SMART-5, N=1843
12 months

Mammographic breast density 
versus placebo

Overview of the global SMART clinical 
development program for CE/BZA

Clinical studies conducted worldwide in more than 7500 women1-5,a
Studies assessed both CE 0.45 mg/BZA 20 mg and CE 0.625 mg/BZA 20 mg

SMART, Selective estrogens, Menopause, And Response to Therapy; BMD, bone mineral density.
aIncludes additional pilot dose-finding study 403.

1 2 3

4 5

SMART-2, N=318
3 months

VMS
versus placebo

4 treatment groups (N=1061)

BZA 20 mg/ CE 0.45 mg PlaceboBZA 20 mg/ CE 0.625 mg CE 0.45 mg/MPA 1.5 mg

MX density as 
a surrogate 
markers for 

breast cancer 
risk



BZA for 2 years did not affect age related changes in breast density

-Baseline breast density 
was low (25.8%-27.6%)
-After 2 years the mean 
percentage change was low 
across treatment group
-Fewer women reported 
breast cysts adr/or 
fibrocystics breast disease

BZA 20 mg/CE 0.45 mg

Breast 
Density Results



TOS E CARCINOMA DEL COLON

A statistically significant reduction in colorectal cancer risk 
in current HRT users with the most significant reduction in risk in 
those patients who had used HRT for greater than 5 years



Cumulative hazard of invasive colorectal cancer 
according to  treatment group 

Chelebowski RT, 
New Engl J Med 2004

CEE + MPA  
vs Placebo

HR= 0.56 
(95% CI 0.38-
0.81)

WHI 
trial



Outcomes Hazard ratio Adjusted 95% CI

Cardiovascular disease

CHD 0.91 0.72-1.15

Stroke 1.39 0.97-1.99

Venous thromboembolic disease 1.33 0.86-2.08

Cancer

Invasive breast 0.77 0.57-1.06

Colorectal 1.08 0.63-1.86
Death 1.08 0.79-1.46

Fractures Hip 0.61 0.33-1.11

Global index 1.01 0.89-1.14JAMA 2004; 291: 1701-1712

WHI trial -
Estrogen only



In post intervention and cumulative FU: Post-
stopping and cumulative HRs were neutral 
in both trials

ColoRectal Cancer

13 years of follow-up of HRT in the WHI study



ERβ is the predominant estrogen receptor expressed in both
normal and malignant colonic epithelium. 

During colon cancer progression, ERβ expression is lost

Caiazza, Francesco et al. Frontiers in oncology vol. 5 19. 2 Feb. 2015

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Caiazza et al. Estrogen signaling in colorectal cancer

FIGURE 1 |Tumor-suppressive functions of ERb in CRC. The potential

impact of estrogen signaling through ERb in colorectal carcinogenesis

could be exerted via activation of pro-apoptotic signaling, regulation of

mismatch repair proteins, modulation of the inflammatory tumor

microenvironment, activation of immune surveillance mechanisms,

or down-regulation of immune evasion mechanisms. Selective loss

of ERb in different location within the large intestine promotes

tumorigenesis.

address the potential for therapeutic re-activation of oncosuppres-
sive signaling. A positive feedback mechanism has been described
in vitro where estrogen stimulation leads to increased ERb protein
expression, reinforcing pro-apoptotic signaling in colon cancer
cells (108). This mechanism is lost during colon cancer progres-
sion due to unknown factors. Studies in breast cancer, where
ERb-selective loss is also reported, suggest that epigenetic mech-
anisms (namely, promoter methylation and histone acetylation)
might be involved. Treatment of breast cancer cells with a combi-
nation of de-methylating agents and histone deacetylase (HDAC)
inhibitors fully restored ERb expression (109), and recently a ther-
apeutic approach with combinations of HDAC inhibitors and
SERMs (hybrid drugs termed SERMostats) is being investigated in
breast cancer (110). In CRC, the adenovirus-mediated induced re-
expression of ERb showed promising results in pre-clinical studies
(111). The design of novel and specific SERMs with selective differ-
ential anti-estrogen and estrogen-like activities in different target
tissues will greatly advance clinical development of therapeutic
strategies for the estrogen pathway. It will be crucial to overcome
toxicity issues related to current SERMs and to develop strategies
allowing to conserve beneficial estrogen effects in certain tissues
while simultaneously targeting signaling involved in cancer initi-
ation and progression. One such strategy has recently emerged,

combining SERMs and estrogens in what has been named tissue
selective estrogen complex (TSEC), to elicit a blend of ER agonistic
activities (112).
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HRT and Non-gynecologic Tumours: CRC

m

Estrogens may exert an anti-tumor effect

through: 

1. selective activation of pro-apoptotic

signaling mediated by ERβ, 

2. inhibition of inflammatory signals

3. modulation of the tumor

microenvironment. 


