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Updated hormonal therapy for 

breast cancer (BC) 

ï , Tamoxifen 

ï Ovarian function suppression 

ï Aromatase inhibitors 

ï Fulvestrant   

Premature menopause for breast cancer 
survivors 

Implication  of premature menopause 

Management of early menopause and its 
complication 

 



 

Sex hormones  

 (Estrogen) and ( ; 

Progesterone)  

 

ï Promotes the development and maintenance of 

female sex characteristics 

ï Growth of long bones 

ï Cardioprotective effects 

ï Lipid metabolism 

Progesterone plays a role in the menstrual 

cycle and pregnancy 

 

 



Production of estrogen 

In premenopausal women, 
the ovaries are the 
predominant source of 
estrogen, only small 
proportion comes from 
peripheral organs 

In contrast, the little 
estrogen produced in 
postmenopausal women 
comes predominantly from 
aromatization of adrenal 
and ovarian androgens in 
extragonadal tissues such 
as liver, muscle and fat 
tissues 

http://www.nejm.org/action/showImage?doi=10.1056%2FNEJM200101253440407&iid=f02


Role of estrogen and estrogen 

receptor in BC 

Estrogen and progesterone can 
also promote the growth of 
some BC, which are called 
hormone-sensitive (or 
hormone-dependent) BC 

Hormone-sensitive BC cells 
contain proteins known as 
hormone receptors that become 
activated when hormones bind 
to them 

The activated receptors cause 
changes in the expression of 
specific genes, which can lead 
to the stimulation of cell growth 

Tumours that are hormone-
insensitive do not respond to 
hormone therapy 

 

 



Types of hormonal therapy 

Blocking ovarian function ï 

LHRHa 

Blocking estrogen 

production ï AIs 

Blocking estrogenôs effects 

ïSelective estrogen 

receptor modulators 

(SERMs) 

Tamoxifen 

Raloxifen 

ïOther antiestrogen drugs 

Fulvestrant (SERD) 

Hormone therapy for breast cancer is not the same as female hormone 

replacement therapy (HRT), in which hormones are given to reduce the 

symptoms of menopause 

 



FDA approved indication of  

hormonal therapy in BC 

 

 

Prevention Adjuvant for 

early BC 

Metastatic Neoadjuvant 

Tamoxifen Yes1 Yes2 Yes No 

AIs Yes3 Yes No 

Fulvestrant Yes4 No 

Raloxifen Yes1 No 

Toremifene Yes No 

1. Tamoxifen is approved for use regardless of menopausal status. Raloxifene is 

approved for use only in postmenopausal women 

2. Premenopausal and postmenopausal women (and men)  

3. Postmenopausal women 

4. Postmenopausal women with metastatic ER-positive BC after treatment with 

other antiestrogens  

 

 



Ovarian ablation or ovarian 

function suppression 

Ovarian ablation ï 
ï Surgical oophrectomy 

ï Radiation 
may be incomplete and delayed, biochemical 
verification is required  

Ovarian function suppression 
ï Gonadotropin-releasing hormone (GnRH), also 

known as luteinizing hormone-releasing 
hormone (LHRH) agonists 

ï Interfere signals from pituitary gland that 
stimulate the ovaries to produce estrogen 

ï Time-limited, reversible 

ï Goserelin (Zoladex® ) and leuprolide (Lupron® ) 

 



Tamoxifen ï  ( ) 

 
Acting as anti-estrogen 
by inhibiting the 
binding of estrogen to 
ER 

More properly referred 
to as selective 
estrogen-receptor 
modulators (SERM) 

Because SERMs bind to 
estrogen receptors, 
they can potentially 
also mimic estrogen 
effects (i.e., serve as 
estrogen agonists) 

 

 

 

 

 

 



 
SERM ( ) 

 
A drug that acts like estrogen on some 
tissues but blocks the effect of estrogen on 
other tissues 

Examples of SERMS approved by the FDA 
are tamoxifen (Nolvadex® ), raloxifene 
(Evista® ), and toremifene (Fareston® ) 

Most SERMs behave as estrogen antagonists 
in some tissues and as estrogen agonists in 
other tissues. For example, tamoxifen blocks 
the effects of estrogen in breast tissue but 
acts like estrogen in the uterus and bone 

 

 



Metabolism of tamoxifen 
Tamoxifen itself is a prodrug, 
having  relatively little affinity 
for its target protein, the 
estrogen receptor 

It is metabolized in the liver by 
the cytochrome P450 isoform 
CYP2D6 and CYP3A4 into active 
metabolites such as 4-
hydroxytamoxifen (afimoxifen) 
and N-desmethyl-4-
hydroxytamoxifen (endoxifen) 
which have 30-100 times more 
affinity with the estrogen 
receptor than tamoxifen itself 

Endoxifen is considered the 
most important metabolite 
because its plasma 
concentrations are several 
times higher than those of 4-
hydroxytamoxifen 

 

 



Tamoxifen 

Tamoxifen has been used for more than 30 years to 
treat hormone receptor-positive BC 

In adjuvant setting, tamoxifen decrease disease 
recurrence and mortality rates by as much as 50% 
and 30% respectively 

7-10% of women with BC may not receive the full 
medical benefit from taking tamoxifen due to their 
unique genetic make-up 

At this time, based on current data, NCCN does not 
endorse routine CYP2D6 testing for women being 
considered for tamoxifen therapy 

 

 



Effects of ~ 5 yr Tam on 15-yr probabilities of 

recurrence and of BC mortality, ER+ disease 

Yearly rate of BC mortality reduced by about 1/3 (RR 0.7, [0·05], p<0·00001) 

throughout first 15 yrs with highly significant benefit during each of years 0-4, 5-9 

and 10-14. Absolute mortality difference only 3% at yr 5, but three times as great 

24% vs. 33% by yr 15    EBCTCG. Lancet 2011; 378: 771ï84 



Benefit of 5 yr adjuvant Tam 

In ER+ disease, 5 yr Tam substantially reduced 

recurrence rates throughout the first 10 years 

ïRR 0.53 [SE 0.03] during years 0-4  

ïRR 0.68 [0.06] during years 5-9 [both 2p<0.00001) 

ïBut RR 0.97 [0.10] during years 10-14, suggesting 

no further gain or loss after year 10 

Even in marginally ER+ disease, the recurrence 

reduction was substantial (RR 0.67 [0.08]) 

In ER+ disease, the RR was approximately 

independent of PR status (or level), age, nodal 

status, or use of chemo  



Protection on contralateral 

breast - Tamoxifen 

Tam reduced contralateral BC incidence 

The absolute (and proportional) decrease 

was independent of age, with 15 yr incidence 

on 6.5% (tamoxifen) vs. 9.8% (control) in ER+ 

disease, absolute reduction 3.2% 

In ER-poor disease, the 15 yr incidence was 

7.1% in both treatment groups, absolute 

reduction 0.1% [1.1] 


