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Interpretation: Because the cumulative incidence among controls did not reach that of the 
screened group, we believe that many invasive breast cancers detected by repeated 

https://www.ncbi.nlm.nih.gov/pubmed/21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murkes%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leifland%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tani%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beliard%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundstr%C3%B6m%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21067727
https://doi.org/10.1016/j.fertnstert.2010.09.062
http://www.thelancet.com/journals/lanonc/article/PIIS1470-2045%2811%2970250-9/abstract
http://www.thelancet.com/journals/lanonc/article/PIIS1470-2045%2811%2970250-9/abstract


mammography screening do not persist to be detected by screening at the end of 6 years, 
suggesting that the natural course of many of the screen-detected invasive breast cancers is to 
spontaneously regress. 
 
Progesterone, Estrogens and Breast Cancer 

Holtorf K., The bioidentical hormone debate: are bioidentical hormones (estradiol, estriol, and 
progesterone) safer or more efficacious than commonly used synthetic versions in hormone 
replacement therapy? Postgrad Med 2009 Jan;121(1):73-85. 
This literature review provides evidence supporting the efficacy of bioidentical hormone 
therapy, as well as evidence that bioidentical hormones present lower risk for breast cancer 
and cardiovascular disease than synthetic or animal-derived hormones. The article sites 
numerous studies linking progestin use to cardiovascular system and breast cancer risks that 
can be avoided by using bioidentical progesterone. 
 
Lyytinen H, Pukkala E, Ylikorkala O. Breast Cancer Risk in Postmenopausal Women Using 
Estrogen-Only Therapy.  Obst & Gyn 2006 Dec;108(6):1354-60 
Study of nearly 8000 Finnish women over 50 who took estriol for as little as 6 months to over 5 
years, found no increased risk of breast cancer. 
 
Fournier A, Berrino F, Riboli E, et. al.; Breast cancer risk in relation to different types of 
hormone replacement therapy in the E3N-EPIC cohort study. Int J Cancer 2005 Apr 
10;114(3):448-54. 
French E3N cohort study analyzed breast cancer risk among 54,548 – 98,997 postmenopausal 
women on different HRT combinations. Estrogens used in conjunction with synthetic progestins 
increase breast cancer. Weak estrogens such as estriol did not increase breast cancer risks. 
 
 
 
 
Dew JE, Wren BG, Eden JA. A cohort study of topical vaginal estrogen therapy in women 
previously treated for breast cancer. Climacteric. 2003 Mar;6(1):45-52. PMID: 12725664. 
Study concluded that topical (vaginal) estriol was safe for use in post-menopausal women 
previously treated for breast cancer. 
 
De Lignieres B; Effects of progestogens on the postmenopausal breast. Climacteric 2002 Sep; 
5(3):229-35. 
Describes studies indicating that breast cancer risk is higher with synthetic HRT use (oral 
conjugated equine estrogens combined with synthetic progestin) than with BHRT use 
(transdermal, bioidentical estradiol combined with progesterone). The article goes on to say 
that just because studies show that synthetic progestins do not adequately decrease estradiol’s 
proliferation of cancer cells in the postmenopausal breast does not mean that progesterone 
does not as well. Placing all progestogens in the same class, regardless of their chemical 
structure, is not based on scientific evidence. 
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Siiteri PK. Pregnancy hormone estriol may reduce risk for breast cancer. Doctor’s Guide 2002 
Sept 30; www.pslgroup.com/ 
Hormonal findings (serum samples) on 15,000 women followed up to 40 years at the California 
Kaiser Foundations Health Plan. A subset had become pregnant between 1959 and 1967. Of 
these women, 204 eventually developed breast cancer and had lower estriol levels during 
pregnancy than the 434 women who did not develop breast cancer. Data analysis found that 
the highest estriol levels had 58% less risk of breast cancer than the lowest estriol group. 
 
Valdivia I, Ortega D. Mammographic density in postmenopausal women treated with tibolone, 
estriol or conventional hormone replacement therapy. Clin Drug Invest. 2000 Aug;20(2):101-7 
Estriol does not increase breast density in post-menopausal women treated with estriol or 
conventional hormone replacement therapy.  
 
Takahashi K, Manbe A, Okada M, Kurioka H, Kanasaki H, Myazaki K. Efficacy and safety of oral 
estriol for managing postmenopausal symptoms. Maturitas. 2000 Feb 15;34(2):169-77  
Study found treatment with estriol to be safe and effective in relieving symptoms in post-
menopausal women. 
 
Plu-Bureau G, Le MG, Thalabard JC, et. al.; Percutaneous progesterone use and risk of breast 
cancer: results from a French cohort study of premenopausal women with benign breast 
disease. Cancer Detect Prev 1999; 23(4): 290-6. 
French cohort study involving 1150 postmenopausal French women diagnosed with benign 
breast disease between 1976 and 1979 and followed up for an accumulative 12,462 person-
years. Topically applied progesterone was prescribed to 58 percent of these women. Results 
showed no association between increased breast cancer risk and use of topical progesterone. 
 
 
 
Formby B, Wiley TS. Bcl-2, survivin and variant CD44 v7-v10 are downregulated and P53 is 
upregulated in breast cancer cells by progesterone; inhibition of cell growth and apoptosis. 
Mol Cell Biochem; 1999 Dec;202(1-2):53-61 
 
Formby B, Wiley TS; Progesterone inhibits growth and induces apoptosis in breast cancer cells: 
inverse effects on Bcl-2 and p53. 
Ann Clin Lab Sci 1998 Nov-Dec;28(6):360-9. 
Study explaining the biological reasons why progesterone inhibits spread of breast cancer cells. 
Results indicated that this inhibition is due to progesterone’s ability to induce apoptosis (i.e., 
cell death) that is controlled by specialized genes known as p53 and bcl-2. Analysis performed 
following progesterone exposure to cancer cells showed up to a 90 percent decrease in cancer 
cell growth, with p53 up-regulated and bcl-2 down regulated during apoptosis. 
 
Foidart JM, Colin C, Denoo X, Desreux J, et. al.; Estradiol and progesterone regulate the 
proliferation of human breast epithelial cells. Fertil Steril 1998 May; 69(5): 963-9. 
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This double-blind, randomized study involved 40 untreated premenopausal women about to 
undergo breast cancer surgery who had plasma FSH levels of >30 mIU/mL and estradiol levels 
of <20 pg/mL. For 14 days prior to breast surgery or removal of a benign lesion, these women 
underwent daily topical application to both breasts of a gel containing placebo, estradiol, 
progesterone, or a combination of estradiol and progesterone. Findings showed that topical gel 
exposure to progesterone for 14 days prior to surgery reduced estradiol-induced spread of 
normal breast epithelial cells in the body. 
 
Mohr PE, Wang DY, et.al.; Serum progesterone and prognosis in operable breast cancer.  
Br J Cancer 1996 Jun;73(12):1552-5. 
Study conducted between 1975 and 1992 involving 280 postmenopausal women whose blood 
serum was tested three days following breast cancer surgery. Results indicated that women 
with raised progesterone levels had an improved survival rate. 
 
Chang KJ, de Lignieres B, et. al.; Influences of percutaneous administration of estradiol and 
progesterone on human breast epithelial cell cycle in vivo. Fertil Steril 1995 Apr;63(4):785-91. 
Double-blind, randomized study involving 40 premenopausal women about to undergo breast 
cancer surgery. For 10 to 13 days prior to breast cancer surgery, these women underwent daily 
topical gel application to the breast of either placebo, estradiol, progesterone, or a combination 
of estradiol and progesterone. Findings showed that topical gel exposure to progesterone for 
10 to 13 days prior to surgery reduced estradiol-induced spread of normal breast epithelial cells 
in the body. 
 
Bergkvist L, Adami HO, Persson I, Hoover R, Schairer C. The risk of breast cancer after estrogen 
and estrogen-progestin replacement. N Engl J Med. 1989 Aug 3;321(5):293-7 
Study of breast cancer risks in over 23,000 women over age 35. Among users of HRT, long-term 
or unopposed estradiol use increased breast cancer risk. Estriol did not increase breast cancer 
risk. 
 
Mauvais-Jarvis P, Kuttenn F, Gompel A; Antiestrogen action of progesterone in breast tissue. 
Horm Res 1987; 28(2-4):212-8. 
This literature review explores international literature concerning the strong antiestrogen effect 
of progesterone and progestins on breast cells. 
 
Cowan LD, Gordis L, ET. al.; Breast cancer incidence in women with a history of progesterone 
deficiency. Am J Epidemiol 1981; 114(2):209-17. 
Landmark study involving 1083 white women treated for infertility from 1945 to 1965. Subjects 
were monitored for 13 to 33 years to determine links between breast cancer risk and 
progesterone deficiency. Results showed that women in the low progesterone group had a 5-
fold greater risk of premenopausal breast cancer and a 10x greater risk of death from malignant 
tumors compared to women with a normal progesterone level.  
 
Lemon HM, et al. Pathophysiologic considerations in the treatment of menopausal patients 
with estrogens; the role of estriol in patients in the prevention of mammary carcinoma.  
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Acta Endocrino Suppl. 1980;233:17-27 
Findings that estriol, unlike estradiol or estrone, has protective action against chemical 
carcinogens used to induce breast cancer in laboratory animals. 
 
Lemon HM. Estriol prevention of mammary carcinoma induced by 7, 12-
Dimethylbenzanthracene and procarbazine. Cancer Res. 35 (1975):1341-53. 
In a clinical trial of 29 pre- or postmenopausal women with breast cancer, treatment with 
physiologic doses of estriol arrested tumor growth or induced remission in 37 percent (6) of 
patients. 
 
Lemon HM. Estriol and prevention of breast cancer. The Lancet. 1973;March 10:546-47. 
Findings of estriol protective action against chemical carcinogens used to induce breast cancer 
in laboratory animals.  
 
Lemon HM, et al. Reduced estriol excretion in patients with breast cancer prior to endocrine 
therapy. JAMA. 1966;196:112-20 
Findings that women with breast cancer produce less estriol than those without the disease. 
 
Testosterone and Breast Cancer 

Hofling M, Hirschberg AL, Skoog L, Tani E, Hägerström T, von Schoultz B. Testosterone inhibits 
estrogen/progestogen-induced breast cell proliferation in postmenopausal women. Menopause 
2007;14(2):183-90. 
 
Tamimi RM, Hankinson SE, Chen WY, Rosner B, Colditz GA. Combined estrogen and 
testosterone use and risk of breast cancer in postmenopausal women.  
Arch Intern Med 2006;166(14):1483-9. 
 
Dimitrakakis C, Jones RA, Liu A, Bondy CA. Breast cancer incidence in postmenopausal women 
using testosterone in addition to usual hormone therapy.  
Menopause 2004;11(5):531-5 
 
Dimitrakakis C, Zhou J, Wang J, Belanger A, LaBrie F, Cheng C, Powell D, Bondy C. A physiologic 
role for testosterone in limiting estrogenic stimulation of the breast.  
Menopause 2003;10(4):292-8. 
 
Key TJ, Appleby PN, Reeves GK, et al. and the Endogenous Hormones Breast Cancer 
Collaborative Group. Body mass index, serum sex hormones, and breast cancer risk in 
postmenopausal women.J Natl Cancer Inst 2003;95(16):1218-26. 
 
Ortmann J, Prifti S, Bohlmann MK, Rehberger-Schneider S, Strowitzki T, Rabe T. Testosterone 
and 5 alpha-dihydrotestosterone inhibit in vitro growth of human breast cancer cell lines.  
Gynecol Endocrinol 2002;16(2):113-20. 
 



Thomas HV, Key TJ, Allen DS, Moore JW, Dowsett M, Fentiman IS, Wang DY. A prospective 
study of endogenous serum hormone concentrations and breast cancer risk in post-
menopausal women on the island of Guernsey. 
Br J Cancer 1997;76(3):401-5. 
 
Synthetic Hormone Replacement Therapy (HRT) and Breast Cancer Risk 

Vankrunkelsven P, Kellen E, et. al.; Reduction in hormone replacement therapy use and 
declining breast cancer incidence in the Belgian province of Limburg.  
Breast Cancer Res Treat. 2009 Nov;118(2):425-32.  
Study exploring whether reduction in HRT use was linked to breast cancer incidence in 
Belgium’s Limburg province. Subjects included Belgian women previously diagnosed with 
invasive breast cancer between 1/1/96 and 12/31/05. Results indicated decreased breast 
cancer incidence following early termination of the Women’s Health Initiative trial in 2002 after 
which HRT use dropped significantly worldwide. 
 
Berry DA, Ravdin PM; Breast cancer trends: a marriage between clinical trial evidence and 
epidemiology. J Natl Cancer Inst 2007;99: 1139-41. 
Study examining how changes in screening mammography and use of HRT affected decreases in 
breast cancer incidence between 1980 and 2006 in Kaiser Permanente Northwest (KPNW) 
health plan participants. In particular, between 2000 and 2004, a drop in breast cancer 
incidence was noted in this and other population-based studies. 
 
 
 
 
 
Ravdin PM, Cronin KA, Howlader N, et al.; The decrease in breast-cancer incidence in 2003 in 
the United States. New Engl J Med 2007;356:1670-4. 
This data analysis from the National Cancer Institute’s Surveillance, Epidemiology, and End 
Results (SEER) registries links the 2003 decrease (6.7 percent) in breast cancer incidence in 
postmenopausal women > 50 with sharp drop in HRT use in response to initial Women’s Health 
Initiative findings. 
 
Chen WY, Mason JE, Hankinson SE, et. al.; Unopposed estrogen therapy and the risk of invasive 
breast cancer. Arch Intern Med. 2006 May 8;166(9):1027-32. 
Long-term study, involving large numbers of postmenopausal women with hysterectomy, that 
explored the relationship between long-term use of unopposed estrogen and breast cancer 
incidence. Beginning in 1980, 11,508 women completed biennial questionnaires pertaining to 
their estrogen use. Every 2 years, subjects were expanded. By the final follow-up period from 
2000 to 2002, 28,835 women were included in the study. Results indicated that long-term use 
of unopposed estrogen resulted in greatest breast cancer incidence. 
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Campagnoli C, Clavel-Chapelon F, Kaaks R, et. al.; Progestins and progesterone in hormone 
replacement therapy and the risk of breast cancer. J Steroid Biochem Mol Biol 2005 
Jul;96(2):95-108. 
This literature review indicates that combining natural progesterone with estrogen does not 
increase breast cancer risk, but that continued use of combined synthetic estrogen-progestin is 
risky to breast tissue. 
 
Fournier A, Berrino F, Riboli E, et. al.; Breast cancer risk in relation to different types of 
hormone replacement therapy in the E3N-EPIC cohort study. Int J Cancer 2005 Apr 
10;114(3):448-54. 
French E3N cohort study analyzed breast cancer risk among 54,548 postmenopausal women on 
different combinations of HRT. Subjects on estrogen and a synthetic progestin showed a 40% 
increased risk breast cancer compared to non-users. Findings in women on estrogen plus a 
bioidentical progesterone showed a 10% decrease in breast cancer risk. Results indicated that 
even short-term use of synthetic progestins combined with oral or transdermal estrogens 
increases breast cancer risk. 
 
Jernstrom H, et al . A prospective study of different types of hormone replacement therapy use 
and the risk of breast cancer: the women’s health in the Lund area (WHILA) study (Sweden). 
Cancer Causes Control. 2003 Sep; 14(7):673080 
 
Beral V; Million Women Study Collaborators; Breast cancer and hormone-replacement therapy 
in the Million Women Study. Lancet. 2003 Aug 9;362(9382):419-27. 
In the Million Women Study, 1,084,100 UK women, ages 50-64, provided information about 
their use of HRT and were followed up for cancer incidence and death. Findings indicated that 
current use of HRT is associated with a 66 percent greater risk of incident breast cancer and a 
22 percent greater chance of dying from breast cancer, particularly when estrogen-progestagen 
combinations are used. 
CANCER March 15, 2003/Volume 97/Number 6 
Researchers concluded that continued use of HRT containing progestins rendered the highest 
risks for breast carcinoma. 
 
Rossouw JE, Anderson GL, Prentice RL, et. al.; Writing Group for the Women’s Health Initiative 
Investigators (2002). Risks and benefits of estrogen plus progestin in healthy postmenopausal 
women: principal results from the Women’s Health Initiative randomized controlled trial.  
 
JAMA 2002 Jul 17;288(3):321-33. 
This well-publicized, randomized, controlled study involved 16,608 postmenopausal women, 
ages 50-79, having intact uterus. Subjects were recruited between 1993 and 1998 and were 
prescribed conjugated equine estrogens plus medroxyprogesterone acetate (progestin) or 
placebo. The study, originally planned for 8.5 years, was stopped after an average of 5.6 years 
due to severe health risks, including increased incidence of breast cancer and stroke, associated 
with synthetic HRT. These risks outweighed the benefits associated with the therapy including 
incidence of osteoporotic fractures and colorectal cancer. 
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Chelbowski RT et. Al. Influence of estrogen plus progestin on breast cancer and mammography 
in healthy post-menopausal women. The women’s health initiative randomized trial.  
JAMA. 2002 Jun 25.289(24):3243-53 
Study revealed that menopausal women receiving Premarin and Provera (artificial, synthetic 
hormones) have a higher occurrence of breast cancer. 
 
Chen, CL, Weiss, NS, et. al.; Hormone replacement therapy in relation to breast cancer. 
JAMA 2002 Feb 13;287(6):734-41. 
This case-control study examined causal relationships between breast cancer incidence and 
long-term use of HRT. The study involved 705 postmenopausal women, ages 50 to 74, 
diagnosed with breast cancer between 7/1/90 and 12/31/95 and 692 control subjects. Data 
indicated that recent long-term use of HRT (whether estrogen alone or estrogen in combination 
with progestin) increases breast cancer incidence. 
 
Colditz GA; Relationship between estrogen levels, use of hormone replacement therapy, and 
breast cancer. J Natl Cancer Inst 1998 Jun 3;90(11):814-23. 
This literature review draws strong causal relationships between use of estrogens and 
progestins, estrogen levels detected in the body, and breast cancer risk in postmenopausal 
women. The literature further indicates that HRT may act to promote the late stages of cancer 
among postmenopausal women and to encourage growth of malignant cells. 
 
Schairer C, et al. Cause-specific mortality in women receiving hormone replacement therapy. 
Epidemiology 1997 Jan;8(1):59-65 
One of the largest HRT studies of 23,000 Swiss women, most of whom took estradiol or estriol 
showed that there was a 28% decrease in death from breast cancer.  
 
Smigel K; Swedish studies link hormone use to higher breast cancer risk. 
J Natl Cancer Inst. 1989 Aug 16;81(16):1210-1. 
Swedish study involving 23,244 women treated for menopause symptoms with a combination 
of estrogen and progestin. Results showed a 10 percent greater risk of breast cancer for those 
taking estrogen-progestin briefly, and a 70 % greater risk for those taking estrogen-progestin 
for 9 years or more. 
 
 
Obesity, Insulin Resistance, Diabetes and Breast Cancer 

Malin A, et al. Evaluation of the synergistic effect of insulin resistance and the insulin-like 
growth factors on the risk of breast carcinoma. Cancer. 2004 Feb 15; 100(4):694-700 
The study found that women with abnormal levels of both had a three-fold rise in the incidence 
of breast cancer. 
 
Renehan AG, et al. Insulin like growth factor (IGF-1), IGF binding protein-3 and cancer risk; 
systematic review and meta-regression analysis. Lancet. 2004 April:363(9418):1346-53 
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Lawlor, DA, Davey Smith, G, Ebrahim S; Hyperinsulinaemia and increased risk of breast cancer: 
findings from the British women’s heart and health study. Cancer Causes and Control. 2004; 15: 
267–275. 
This study of 3,868 British women, ages 60-79 years, indicated that higher fasting insulin levels 
are associated with increased breast cancer risk. 
 
Michels KB, et al. Type 2 diabetes and subsequent incidence of breast cancer in the nurses’ 
health study. Diabetes Care. 2003 26:1752-58 
Findings bear out the links between Type 2 Diabetes and increased risk of breast cancer. 
 
Rose DP, et al. Adverse effects of obesity on breast cancer prognosis, and the biological actions 
of leptin (review).  Int J Oncol.2002 Dec;21(6):1285-92 
Studies the impact of leptin upon growth of cancer cells. 
 
Goodwin PJ, et al. Fasting insulin and outcome in early-stage breast cancer: results of a 
prospective cohort study. Journal of Clinical Oncology 2002 Jan;20(1):42-51 
 
Friedenreich CM. Review of anthropometric factors and breast cancer risk. 
Eur J Cancer Prev 2001; 10:15-32 
Findings on the link between obesity and increased risk of breast cancer. 
 
Stoll B.A. Adiposity as a risk determinant for postmenopausal breast cancer. 
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