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Prevention of breast cancer: a step forward 

Paula Cortiñas Sardi* 

 

 “The idea of preventive medicine is faintly un-American. It means, first, recognizing that the enemy is us”. 

Chicago Tribune 1975, cited in The Emperor of all maladies. Siddhartha Mukherejee , 2010 

Breast cancer is leading cause of cancer death in women worldwide. Positive estrogen receptor 

(ER+) breast cancer, to start and grow, requires the presence of estrogen, both systemic and 

intratumoral; therefore the anti-estrogen therapy has been instrumental in the endocrine therapy 

of this cancer. Blocking estrogenic effect on tumor cells can be performed in two ways: by 

preventing the binding of the hormone to the receptor or inhibiting the production of estrogens. 

Tamoxifen binds to the estrogen receptor, preventing binding of estrogen without causing 

estrogenic effects on the tumor cell; moreover, aromatase inhibitors, prevents the synthesis of 

estrogens from androgens, which is the main source of estrogen in post-menopausal patient. As 

these treatments have been effective for long-term therapy of breast cancer preventing 

recurrences, the hypoestrogenic effect generated has also shown a preventive effect in women at 

high risk for the disease.  

Since 1998, when Fisher et al. published NSABP-P11 and evaluated the preventive effects of 

tamoxifen on the development of ER + breast cancer in women at high risk, it has been searching 

different molecules able to prevent the development of this disease. Tamoxifen has shown a 

preventive effect between 40 and 50% for development of ER + breast cancer in high-risk patients 

when used for 5 years, with effects that can extend up to 10 years. Tamoxifen belongs to the 

group of SERMs (selective estrogen receptor modulator), so that similar molecules have been 

developed with the hope of improving the anti-neoplastic effect of tamoxifen and minimizing side 

effects, mainly endometrial. Raloxifene emerges as an ideal candidate, a SERM with estrogenic 

effects on bone, but antiestrogenic in breast and uterus, having similar effect to tamoxifen in 

breast without increasing the incidence of side effects on the uterus, including endometrial 

cancer. After some research suggesting a preventive effect of raloxifene, the STAR Study (Study of 

Tamoxifen and Raloxifene)  published in 2006 and updated in 20102, which showed that raloxifene 
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reduces ER + breast cancer in 38% of women at high risk when used for 5 years or more, but with 

fewer side effects, emerging as a possibility, although not as effective, in high-risk patients with 

contraindications to tamoxifen. It have been explored the possibilities of prevention and other 

SERMs such as lasofoxifene and arzoxifene, with less preventive effect when compared with 

tamoxifen and raloxifene. 

In the therapeutic armamentarium for breast cancer aromatase inhibitors are found, that prevents 

estrogen synthesis, which avoids tumor cell proliferation in patients with ER + breast cancer. 

Studies begin to assess the preventive potential of these drugs in patients at high risk for breast 

cancer. The first study was published by Goss et al. in 20113 (NCIC-MAP.3), which concluded that 

exemestane reduces risk of breast cancer, mostly ER +, by 65% in high-risk women, when used for 

3 years, with a tolerable side effect profile. 

In December 2013, Cuzick et al. publish the IBIS-II4, an elegant paper where evaluated the 

preventive effects on breast cancer using anastrozole, another aromatase inhibitor under a 

randomized design. Were evaluated 3,864 postmenopausal women, aged between 40 and 70 

years, at high risk for breast cancer according to the Tyrer-Cuzick model (risk 4 times greater in 

women between 40 and 44, 2 times higher among 45 and 60 years and 1.5 times greater between 

60 and 70 years), with 185 centers in 18 countries, unfortunately with a very poor representation 

of the American continent. The experimental group had 1,920 women receiving 1 mg of 

anastrozole for 5 years and 1,944 women constituted control group who were given a placebo, for 

a total observation period of 7 years. The two groups were comparable with respect to age at 

menarche, menopause, first birth, parity, body mass index, use of hormone replacement therapy, 

among others.  The results showed that anastrozole reduces the incidence of ER + breast cancer by 

53%, with no effect on ER- breast cancer. Anastrozole-induced reduction was more evident in the 

high-grade tumors than in low-grade, feature that puts it at advantage over tamoxifen. It is 

noteworthy that there was also a decrease in other types of cancer, particularly gastrointestinal 

and skin cancer (non-melanoma), in patients taking anastrozole compared with the control group, 

which would be a possible additional advantage over other therapies. The reporting of adverse 

events was similar in both groups; however, stands in the anastrozole group increased frequency 

of musculoskeletal adverse events (arthralgia, carpal tunnel syndrome), dry eye syndrome, 

hypertension and vasomotor symptoms. The frequency of fractures was similar in both groups. 

Importantly, the populations included in the studies available on chemoprevention with 

tamoxifen, raloxifene and exemestane used as a model for determining risk the modified Gail 

scale. For this purpose was determined as cutoff value of 1.66% in all cases. However, the average 

risk of the population studied in the NCIC-MAP.3 was 2.3%, while for the STAR study an average of 

4.03% was reported. Meanwhile the IBIS-II used the Tyrer-Cuzick scale considered a stricter scale 

because takes into account beyond the first line plus the parental body mass index; however, it is 

a scale with few clinical validation studies. Therefore, the comparison between NSAPB-P1, STAR, 

NCIC-MAP.3 and IBIS-II is not possible to do without first performing a statistical adjustment of the 

obvious population differences. 
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The limitation of the use of aromatase inhibitors, is that can only benefit post-menopausal 

patients, so the pre-menopausal patients at high risk for breast cancer should continue using 

tamoxifen as a preventive measure. The advantage of having several alternatives to date to 

prevent the development of breast cancer in high-risk patients, is that it allows better to 

individualize therapy and to choose the treatment according to the patient's profile, to minimize 

the impact of side effects which become important in the case of usage as a preventive and not 

curative measure. Tolerance to side effects in prevention is crucial and is different in the case of 

using a medication for preventive use than for medicinal purposes: in the first case involves 

healthy women at risk of illness and in the second case patients with life-threatening illness. The 

requirement of a healthy woman that feels good is to use a preventive medication that does not 

impair their quality of life, therefore, having a greater supply of preventive hormonal therapy for 

breast cancer, can be used the medicine that best suits to the patient. 

contraindications to be subjected to other more invasive measures such as surgical prevention. 

The use of these drugs lowered to half the risk of developing the disease. In the future, effective 

drugs that act more precisely and allow their long time usage, without adverse conditions that 

limit their use, will be developed. Gradually we get closer to the desired goal of decreasing the 

incidence of cancer and possibly eradicating breast cancer through pharmacological preventive 

measure. 

*Instituto de Oncología Luis Razett, Salud Chacao y Clínica Santa Sofía, Caracas, Venezuela. 
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