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HISTORY: HT and Breast cancer (BC)   



  725,550 person-years of follow-up, 1978-1992  
    1935 women diagnosed BC 

Colditz et al., NEJM 1995 

Nurses’ Health Study (1995)  

ET   : RR 1.32 (1.14-1.54) 
EPT : RR 1.41 (1.15-1.74) 



  Duration of 5 yrs use: Increase of BC risk 
      limited to the period of use of HRT 
  More pronounced risk in women aged > 55 yrs 

Colditz et al., NEJM 1995 



Chen et al., JAMA 2006 

Unopposed ET & BC risk 
Nurses’ Health Study 



COLLABORATIVE ANALYSIS 
 Meta-analysis of 51 epidemiologic studies  
 52,705 women with BC/ 108,411 women without BC 

  Increased RR of BC with HRT, with a significant trend  
    toward increasing risk with time.  

  The risk reached statistical significance at 5 yrs   
          returned to that of non-users within 4 yrs of cessation.  
 

 The risk for BC: larger with EPT than with ET.  

Collaborative Group. Lancet 1997  



ESTROGEN ALONE  
: Meta-analysis of  8 observational  studies and  
  3 cohort studies (1998)  

Barret-Connor et al., Annu Rev Public Health 1998 

  RR : 1.32 95% CI 1.16-1.51 



OVERVIEW: OBSERVATION STUDIES (~ 2003)  

Campagnoli et al., J Steroid Biochem 2005 

ET(RR) EPT(RR) 



Concept before 2002: HT & BC 

Chlebowski et al., J Natl Cancer Inst. 2012 



WHI study - 2002 

  National Insititutes of Health (NIH)-sponsored multi- 

    outcome study 

  16,608 recruited from 40 US centers in 1993 ~1998  

  EPT (CEE 0.625 mg + MPA 2.5 mg) &  CEE only 

     

  One billion USD costs for the trial 



Chlebowski et al., JAMA 2003 

EPT arm (5.6 yrs follow-up) 
16,608 PM women (50~79 yrs) 

Adherence-adjusted 



Anderson et al., JAMA 2004 & Stefanick et al., JAMA 2006 

HR 0.77 

ET arm (7.1 yrs follow-up)  
10,739 PM women  

HR 0.67 
Adherence-adjusted 



WHAT’S THE IMPACT OF WHI TRIAL ? 

ET alone does not increase BC risk  

Pontential effects of Progestogen  
(type, dose, formulation) 

EXTENSION / RE-ANALYSIS   

“DURATION”, “Gap time” 



Chlebowski et al, JAMA 2010 

  Original trial: 1993 ~ 1998,  completion (Mar. 2005)  
  Survey of 12788 (83%) surviving participants 

 
  Total mean f/up : 11.0 yrs 
  
 



Chlebowski et al, JAMA 2010 

  HR 1.25 (95% CI: 1.07-1.46)  
    Positive LN: HR 1.78 (95% CI: 1.23-2.58)  

EPT: BC incidence 

E+P   385 cases [0.42%/yr] 

Placebo  293 cases [0.34% /yr] 

8/ 10,000 person-year 



Chlebowski et al, JAMA 2010 

EPT: Mortality after BC 

E+P    25 deaths [ 0.03% / yr] 
 
Placebo 12 deaths [ 0.01% / yr] 
(2.6  vs 1.3 per 10,000 women / yr) 

  1.3/ 10,000 person-year 

 Death after BC: HR 1.96 (95% CI: 1.00 - 4.04)  
   All cause mortality after BC: HR 1.57 (95% CI: 1.01-2.48) 



Chlebowski et al, J Natl Cancer Inst. 2013 



Chlebowski et al, J Natl Cancer Inst. 2013 

EPT: Mortality after BC 

HR 1.55 (0.6% vs. 0.42%) 
Prior EPT users (5.3 yrs) 

HR 1.32 (0.90-1.93) 



Lancet Oncol. 2012 

  7645 women of 9786 living participants enrolled  

    in WHI-ET arm 

  Extended follow-up to Aug, 2009 

  Mean follow-up of 11.8 yrs 
     



Lancet Oncol. 2012 

HR 0.77 
(0.62-0.95) 

HR 0.68 
(0.49-0.95) 

Adherence-adjusted 

ET: cumulative HR for BC 



Lancet Oncol. 2012 

All cause mortality 

HR 0.62 
(0.39-0.97) 

HR 0.37 
(0.13-0.91) 

BC death 



EFFECT OF HT ON BC RISK 
- WHI / EXTENSION TRIALS - 

  EPT increase the risk of BC and mortality   

     

  ET did not increase the BC risk, rather  

    decrease the risk of the BC at least for 7  

    years-use  



POTENTIAL FACTORS 

  PRIOR Hx. OF HT 

  GAP TIME (YEARS SINCE MENOPAUSE) 

  BODY SIZE (BMI)   

  ROUTE & TYPE OF HT 



Anderson et al, Maturitas 2006 

ADJUSTED 

  Sub-group analysis of 16,608 women in EPT arm 



Anderson et al, Maturitas 2006 

Duration of prior EP use 

  Prior EPT use > 2 yrs: HR 2.61 (1.18 - 5.78) 

    Prior use of EPT within 5 yrs: HR 2.47 (1.05 -5.83) 



Anderson et al, Maturitas 2006 

Cumulative incidence of BC 
Prior use of HT 

Prior use No prior use 



Anderson et al, Maturitas 2006 

Cumulative incidence of BC 
Prior use of HT – adherence adjusted 

Prior use   No prior use 



Beral et al., J Natl Cancer Inst. 2011 

  1.3 million women recruited from 1996 to 2001 

       participants were resurveyed 

 

  Updated information  
  : Menopause and use of HT over time 

    More PM women (828,923     1,129,025) 

    HT ever user (53%      55%) 

    More BC cases due to extended f/up (7,140     15,759) 



Beral et al., J Natl Cancer Inst. 2011 

Million Women Study (MWS) 
Prospective, resurveyed 



Beral et al. Am J Epidemiol 2008. 

MWS: GAP TIME 

Estrogen alone  



Beral et al. Am J Epidemiol 2008. 

BC RISK CHANGE BY STOPPING HT  



Prentice RL, et al. Am J Epidemiol 2008. 

GAP TIME  



Chlebowski RT, et al. J  Natl  Cancer Inst 2013. 

In EPT duration < 5 years… 

 Gap time < 5 yrs 

     HR 1.45 (1.13-1.88) 

 Gap time ≥ 5 yrs 

     HR 1.19 (0.92- 1.55) 

Zero gap time 
HR 1.68  

(1.52-1.86) 

GAP TIME: WHI-Observational Study 



WHI observational studies / Chlebowski et al. JAMA. 2013 

BC risk according to BMI factor  

  BMI significantly interacted with EPT and BC 
       BMI < 25     : HR 1.70 (1.48-1.95) 
              25 ~30  : HR 1.50 (1.29-1.75) 
              ≥ 30      : HR 1.34 (1.11-1.62)   

From Nurses Health Studies/ Chen et al. Arch Intern Med. 2006 



Beral et al. J Natl Can I. 2013 

BMI and BC risk: MWS  

  HT would change women’s net exposure to sex  
    hormones to a greater extent among leaner women  
    than obese women. 



Fournier et al., Int J Cancer 2005 

FORMULATION OF E and P 
E3N – French cohort (N = 54,548 PM) 

  Routes of estrogen  

  Natural progesterone vs. synthetic progestins 



Current concept (2012): HT & BC 

Chlebowski et al., J Natl Cancer Inst. 2012 



SUMMARY (1): EPT on BC risk 

  Many observational studies and a RCT 
   : EPT increased the risk of BC and mortality  

  Different risk according to prior HT, GAP time,  
    Body size, progestogen type ...  

 
  Young women initiating standard dose for the first time at  
    the onset of menopause do not have an increased risk of  
    BC for at least 5 years  
    (absolute increased risk for 5 yrs - 0.67%)      

Lobo al, J Clin Endocrin Metab. 2013 



SUMMARY (2): ET on BC risk 

  Observational data  ≠  WHI trial  
  ET alone does not increase the risk of BC  

     Reduce the risk and mortality due to BC   

     (11.8 yrs follow-up extenision trial) 

  BC risk did not increase for at least 15 years 
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