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dose and use characteristics of oral contraceptives. SHARE Study Group. 
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3. Iversen L et al.Association Between Contemporary Hormonal 
Contraception and Ovarian Cancer in Women of Reproductive Age in 
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Prospective Danish study including 1 879 227 women, aged 15-49 years during 1995-
2014 (low dose CHC); on 21.4 million person years, 1249 incident ovarian cancers 
were diagnosed. 

Ref 1 Mortality : 10 year use of COCs is estimated to reduce ovarian cancer mortality 
from 0.7 to 0.5/100 (Ref 1 ) 



1) Mørch L.S.et al. Contemporary Hormonal Contraception and the Risk of 
Breast Cancer. NEJM 2017; 377:2228-39.

The data were collected from a Danish Cancer registry 1995-2012. Included women
were 14-49  years old. It reports 11517 incident
breast cancers in 1.8 million women, mostly using modern CHC with an EE-content 
of 20-40mcg, but also women using POC and the LNG-IUS.
Breast cancer cases in non-users  based on 100000 person-years: 55  RR 1.0
Breast cancer cases in CHC users based on 100000 person-years: 68 RR 1.19
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1. Mørch L.S.et al. Contemporary Hormonal Contraception and the Risk of 
Breast Cancer. NEJM 2017; 377:2228-39.

2. Collaborative Group on hormonal factors in breast cancer: Breast cancer 
and hormonal contraceptives: collaborative reanalysis of individual data on 53 297 
women with breast cancer and 100 239 women without breast cancer from 54 
epidemiological studies. Lancet 1996; 347: 1713-27.

Ref 2: This study included many women using the older higher dosed CHCs. POC data
are not reported.
• In absolute numbers it found one additional case of breast cancer in 20000 

women (RR1.24) . This number in lower in comparison to study 1 with the 
modern preparations

• Women starting  a COC at age 20–25 years were at higher risk (RR 1.59)
• The risk decreased 10 years after stopping CHC. Such a decrease in risk was not 

confirmend in Ref 1.  

Ref: 1 Risk after stopping: contradictory, potentially small decrease in risk more than
5 years after stopping

6



1) Mørch L.S.et al. Contemporary Hormonal Contraception and the Risk of Breast 
Cancer. NEJM 2017; 377:2228-39.

2) Strom BL et al. Absence of an effect of injectable and implantable progestin-only
contraceptives on subsequent risk of breast cancer. Contraception. 2004;69:353-
60. RR= 0.87 (0.66-1.15)

3) Sweeney et al. Oral, Injected and Implanted Contraceptives and Breast Cancer Risk 
Among U.S. Hispanic and non-Hispanic White Women (USA) Int J Cancer 
2007;121:2517-23. RR =1.23 (0.88-1.73)
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1) Mørch L.S.et al. Contemporary Hormonal Contraception and the Risk of Breast 
Cancer. NEJM 2017; 377:2228-39

2) Soini et al, Levonorgestrel-releasing intrauterine 
system and the risk of breast cancer: A nationwide 
cohort study. Acta Oncologica 2016;55: 188-192.
3) Jareid et al. Levonorgestrel-releasing intrauterine system use is associated with a 
decreased risk of ovarian and endometrial cancer, without increased risk of breast 
cancer. Results from the NOWAC Study Large cohort study: Norwegian Women and 
Cancer Study, 104,318 women, 9,144 ever users and 95,174 never users of LNG-IUS. 
Adjusted on risk factors
4) Siegelmann-Danieli N.Breast Cancer Res Treat 2018;167:257–262.
5) Lyytinen et al, A case-control study on hormone therapy as a risk factor for breast
cancer in Finland: Intrauterine system carries a risk as well.Int J Cancer. 2010 Jan 
15;126(2):483-9

Finish women 50 – 62 years [1995-2007]; 329 cases 
users vs708 controls ; Note the ages of the population. 
In menopausal transition 287 cases Mirena®+E2 vs 473 
controls

8



*Ref 1 :The data were collected from a Danish Cancer registry 1995-2012. Included
women were 14-49 years old. It reports 11517 incident breast cancers in 1.8 million
women. Observation of >500000 wy LNG-IUS use, 70 BC cases in LNG 20 –IUS users
compared with 55 cases in the control group.  Adjusted for age, family history parity, 
education, PCOS. 

*Ref 2 : Registry based finish cohort study in women aged 30-49 years; 93000 LNG-
IUS users and 1032000 wy of observation. No adjustments but duration of use
increased the BC risk further in this study.Significance was only found for more htan
5 years duration fo use. 

Ref 3 : Large cohort study: Norwegian Women and Cancer Study, 104,318 women, 
9,144 ever users and 95,174 never users of LNG-IUS. Interview-based. Mean age of 
women: 52 years (range 41-76) Adjusted on risk factors

Ref 4 : Israeli case control study in population.13,354 LNG-IUS users and 27,324 
controls (mean age: 44.1 ± 2.6 vs. 44.9 ± 2.8 years. Non significant trend to a small 
increase only in women 40-45 years

Ref 5:Postmenopausal Finish women 50 – 62 years [1995-2007]; 329 cases users vs 
708 controls ; Note the ages of the population. In menopausal transition 287 cases 
LNG-20 IUS+E2 vs 473 controls
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1. National Comprehensive Cancer Network. NCCN Guidelines. Available 
from: www.nccn.org/professionals/physician_gls/f_guidelines.asp

*Triple-negative breast cancer is a type of breast cancer that does not 
express the following receptors: 
• Estrogen receptor.
• Progesterone receptor.
• HER2 receptor (HER2 is a protein that stimulates the growth of breast 

cancer cells).



1. Armstrong N et al. A systematic review of the international prevalence of BRCA 
mutation in breast cancer. Clinical Epidemiology 2019;11:543-61.
There are hundreds of different genetic types of breast cancer. 
BRCA1/BRCA2 mutations are the most prevalent types of hereditary breast 
cancer. Over the whole population, BRCA1/BRCA2 mutations are rare, but 
within a population of breast women with breast cancer the prevalence ranges 
depending on the population and type of cancer from 3% to 20% in high risk 
families. Germ-line BRCA 1 / 2 mutations vary little around 3%. 
2. Anglian Breast Cancer Study Group 2000. Prevalence and penetrance of BRCA1 
and BRCA2 mutations in population-based series of breast cancer studies. BJC 
2000;83:1301-1308.
Around 4% of breast cancer cases under 36 years-of-age carry a BRCA 1 mutation. 
For the BRCA 2 mutations in the same age-group these are 2.2-8%. These 
proportions increase significantly if family history for one or even more relatives is 
positive or if there is a positive family history for ovarian cancer. 
3. Gene-panel sequencing and the prediction of breast-cancer risk. Easton et al.N Engl
J Med . 2015 Jun 4;372(23):2243-57



1. Source and comments: Wikipedia.org BRCA Genes

The BRCA genes are tumour suppressor genes pictured here on their 
respective chromosomes. BRCA1 has the cytogenetic location 17q21, the q 
arm of chromosome 17 at position 21. BRCA2 has the cytogenetic location 
13q12.3, the q arm of chromosome 13 at position 12.3. Both genes produce 
proteins that help repair damaged DNA, keeping the genetic material of the 
cell stable. A damaged BRCA gene in either location can lead to increased 
risk of cancer, particularly breast or ovarian cancer in women.



1. Milne, R. et al.: Modifiers of breast and ovarian cancer risks for BRCA 1 
and BRCA 2 mutation carriers. Endocr Relat Cancer. 2016 Oct;23(10):69-84.
2. Brohet,RM et al.: Breast and ovarian cancer risks in a large series of 
clinically ascertained families with a high proportion of BRCA1 and BRCA2. 
2014; Journal of Medical Genetics 2014;  (51) 98-107. 
3. Antoniou, AC et al.: Common breast cancer susceptibility alleles and the 
risk of breast cancer for BRCA1 and BRCA2 mutation carriers. Cancer 
Research 2010: 9742-54.
4. Chen, S. et al.: Characterization of BRCA 1 and BRCA 2 mutations in a 
large United states samples. Journal of clinical oncology 2006; (24) :863-871.
5. Kotsopoulos, J. et al.: Breast feeding and the risk of breast cancer in 
BRCA1 / BRCA2 mutation carriers. Breast cancer Research 14 2012. 
6. Kotsopoulos, J. et al.: Timing of oral contraceptive use and the risk of 
breast cancer in BRCA1 mutation carriers.Breast cancer Research treat 2013; 
143:579-586

BRCA1/BRCA2 mutations are also associated with some other types of 
cancer. One of the most prevalent is colorectal cancer. The risk of colon 
cancer in BRCA 1 is fourfold. The risk of colon cancer in BRCA 2 is twofold.

* BRCA 1  70 % are triple negative, what means negative for estrogen, 
progesterone and HER2 receptor. BRCA 2 70% of the BC are Estrogen –
Receptor positive



** Typically serous high grade tumours.
The prevalence of breast cancer in the BRCA1/ BRCA 2 positive population is 
influenced and modified by lifestyle factors. 
Protective factors include: Breast feeding for more than one year, late age 
at menarche, later age at first fullterm pregnancy (unclear why !), bilateral 
oophorectomy. In general protective effects of early child birth is not observed 
for triple negative breast cancer, which comprises approximately two-thirds of 
all tumours diagnosed in BRCA1 mutation carriers. (Ref 1,6) . Approximately 
50% of BC in BRCA1 carriers are diagnosed before age 40 (Narod, S.A. , 
Rev Clin Oncol 7 2010 (12):702-707.
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Ref: 1 Ghoussaini et al.: Inherited genetic susceptibility to breast cancer: the 
beginning of the end or the end of the beginning? Am J Pathol 2013Oct;183(4):1038-
1051.

In addition to BRCA there are other genetic variants associated with hereditary breast 
cancer risk. They can be classified in high (lifetime risk of breast cancer of >50%,)-, 
moderate-(risk≥ 20%), and low-penetrance alleles (10-20%). Most of BC associated 
with high penetrance genes are due to BRCA variants. The other ones are much more 
rare.

Some are in the context of syndromes: STK11 is associated with Peutz-Jegher
syndrome characterized by multiple hamarthoma, lenticulosis and increased risk in GI, 
ovarian cancers. TP53 mutations are associated with the Li Fruameni syndrome with
multiple early in life cancers/sarcoma.

Moderate risk associated genes are PTEN (responsible for Cowden disease) and CDH1 
(hereditary diffuse gastric cancer)
confer relative risks of 2-8 folds. ATM (ataxia telangiectasia), CHEK2, PALB2, and 
BRIP1 genes are associated with a 2-4 fold risk of BC.
These variants are now part of a “panel “ of genes screened in patients with criteria 
for hereditary breast cancer family.
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1. Narod SA et al. Oral contraceptives and the risk of breast cancer in BRCA1 and 
BRCA2 mutation carriers. J Natl Cancer Inst 2002; 94:1773-9

2. Haile RW et al. BRCA1 and BRCA2 mutation carriers, oral contraceptive 
use, and breast cancer before age 50. Cancer Epidemiol Biomarkers Prev
2006; 15: 1863–70.

3. Brohet RM et al. Oral contraceptives and breast cancer risk in the 
international BRCA1/2 carrier cohort study: a report from EMBRACE, 
GENEPSO, GEO-HEBON, and the IBCCS Collaborating Group. J Clin
Oncol 2007; 25: 3831–6.

4. Pasanisi P et al. Oral contraceptive use and BRCA penetrance: a case-
only study. Cancer Epidemiol Biomarkers Prev 2009; 18: 2107–13.

5. Kotsopoulos J et al. Timing of oral contraceptive use and the risk of breast 
cancer in BRCA1 mutation carriers. Breast Cancer Res Treat 2014; 143: 
579-586

6. Schrijver et al. Oral Contraceptive Use and Breast Cancer Risk: 
Retrospective and Prospective Analyses From a BRCA1 and BRCA2 
Mutation Carrier Cohort Study. JNCI Cancer Spectr . 2018;2:pky023

An odds ratio of 1.45 means, a 45% additional increase in BC risk to the 
baseline risk of 45-74%. So such a difference is very relevant ! Young 
age and longer duration of use can increase this risk even more.



Ref 5: Among women diagnosed before age 40, BC risk increased strongest, if an OC 
was used before age 20y. OR 1.11 for each year of use. But risk increase was also 
sign. if OC was used between 20-25y. OR 1.26.
There was no increase in risk for women diagnosed with BC at age 40 -50 years.
Ref 6: It is possible that in the prospective study no difference was found 
related to the smaller sample size in comparison to the retrospective 
analyses. 
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Ref 5: Among women diagnosed before age 40, BC risk increased strongest, if an OC 
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was used before age 20y. OR 1.11 for each year of use. But risk increase was also 
sign. if OC was used between 20-25y. OR 1.26.
There was no increase in risk for women diagnosed with BC at age 40 -50 years.
. 
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1. Gaducci A et al. Gynaecologic challenging issues in the management of 
BRCA mutation carriers: oral contraceptives, prophylactic salpingo-
oophorectomy and hormone replacement therapy.Gynecol Endocrinol
2010; Aug;26(8):568-77.

2. McLaughlin JR et al. Reproductive risk factors for ovarian cancer in 
carriers of BRCA1 or BRCA2 mutations: a case–control study. Lancet 
Oncol 2007; 8: 26–34.

3. Perri T et al. Fertility treatments and invasive epithelial ovarian cancer risk 
in Jewish Israeli BRCA1 or BRCA2 mutation carriers. Fertil Steril 2015; 
103: 1305–12.

4. Kotsoupoulos J et al. Factors influencing ovulation and the risk of ovarian cancer 
in BRCA1 and BRCA2 mutation carriers. Int. J. Cancer 2015; 137: 1136-46.

Breastfeeding for more than 12 months was associated with a 38% (95%CI 0.48–
0.79) and 50% (95%CI 0.29–0.84) reduction in risk among BRCA1 and BRCA2 
mutation carriers, respectively. For oral contraceptive use, maximum benefit was 
seen with five or more years of use among BRCA1 mutation carriers (OR = 0.50; 
95%CI 0.40–0.63) and three or more years for BRCA2 mutation carriers (OR = 0.42; 
95%CI 0.22–0.83. However CHC use might increased the risk for breast cancer in this 
high risk population. Careful counseling is needed here, Today the more frequent 
used approach to prevent ovarian cancer in this population is risk reducing salpingo-
oophorectomy (RRSO). 



As in the general population, the benefits of oral contraceptive use in terms of 
reducing risk of ovarian cancer must be weighed against the potential harms in 
terms of breast cancer risk. Formulate a stronger statement RRSO
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Protection from ovarian cancer as a result of CHC use in this context is not 
relevant, as early ovariectomy is currently recommended.

2019 Include other factors ? Lifestyls ,reproductive health?
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Bilateral removal of tubes and ovary in BRCA1 carriers reduces the breast 
cancer risk in these patients. BRCA1-associated breast cancer is mostly 
estrogen-receptor negative. Use of tamoxifen can reduce the risk of 
contralateral breast cancer.


