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The objective of this narrative review is to put risks and benefits for
the use of oral contraception (OC) into perspective in counselling
high-risk carriers of BRCA1 or BRCA2 gene mutations. We searched
PubMed, Embase, and the Cochrane Library for studies that eval-
uated associations between OC use and breast or ovarian cancer
among women who are carriers of BRCA1/2 mutations. All studies
concordantly demonstrated an inverse correlation between OC and
ovarian cancer risk in BRCA mutated women. Regarding breast can-
cer risk, results are conflicting with some studies reporting a slightly
increased risk associated with OC use, whereas others reveal no ev-
idence of a significant association in carriers. Numerous potential
cancer risk modifiers and the modern evolution of OC can partly ex-
plain these results. OC use may also reduce the risk of extra-ovarian
cancers such as those of the colon and endometrium, as observed
in the general population. BRCA1/2 carriers should always receive
a sensible and patient-centered contraceptive counselling because
current evidence does not support recommendation against OC use,
taking into account the individual profile.
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1. Introduction
Deleterious germlinemutations in BRCA1 or BRCA2 genes

represent the most significant risk factors for breast and
ovarian cancer development. Lifetime risk for breast can-
cer reaches 72% in BRCA1 and 69% in BRCA2 mutation car-
riers, while cumulative ovarian cancer risk is estimated at
44% and 17% for BRCA1 and BRCA2 carriers, respectively [1].
The most effective strategy for ovarian cancer prevention
in this high-risk population is represented by risk-reducing
salpingo-oophorectomy (RRSO) because of the absence of
effective screening methods for early detection [2], coupled
with the highmortality rates of advanced disease [3, 4]. Tim-
ing of prophylactic surgery is crucial: international guidelines
recommend RRSO before the age of 40 in BRCA1 women

and before the age of 45 in BRCA2 women [5–7]. Unfor-
tunately, surgical premature menopause increases the risk
of non-cancer morbidity and mortality due to cardiovascu-
lar disease, neurological decline, metabolic dysfunction, and
worsens the quality of life [8–10]. That being so, every alter-
native strategy that could delay iatrogenic menopause, while
still maintaining cancer risk reduction, is of paramount im-
portance. In the general population, the risk reduction rate
of ovarian cancer with oral contraception (OC) use, ranges
from 20% to 50% according to the duration of usage [11].
Several studies in BRCA mutation carriers demonstrated a
similar protective effect of OC [12–14]. That being so, OC
can be an ovarian chemo-preventive potential strategy until
the timing of iatrogenic menopause but fears of developing
breast cancer in a population already at risk at a younger age
[15] impose a risk-benefit assessment on both women and
health care providers (HCPs) [16]. In spite of intensive re-
search in BRCAmutated carriers, the impact of different risk
modifiers, such as OC composition and dosage, reproductive
history, family history, and lifestyle habits is far from being
clear.

In this brief narrative review, we summarize the available
data in the literature on the impact of OC on ovarian and
breast cancer risk in BRCAmutatedwomen, offering our per-
spective for a tailored counselling in routine clinical practice.

2. Materials andmethods
We conducted a search for relevant scientific articles up-

dated to March 2020 using the following databases: Pubmed,
EMBASE, Cochrane library. We considered clinical trials,
reviews, meta-analyses, expert opinions and position state-
ments published in the English language and limited these to
human studies. Key words and MeSH terms included: “oral
contraceptive(s)”, “ovarian cancer”, “breast cancer”, “BRCA1”
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Table 1. Oral contraception and risk of ovarian cancer in BRCA1 and BRCA2mutation carriers.
Author (year) Study design N° of cases/non cases Adjustments/matching Gene/s Results

Narod (1998) [17] Case control 207/161 Region, ethnicity BRCA1 and BRCA2 •   BRCA1: OR = 0.5; 95% CI 0.3–0.9
•   BRCA2: OR = 0.4; 95% CI 0.2–1.1
•   Combined: OR = 0.5; 95% CI 0.3–0.8
•   Inverse correlation with duration of OC (p trend < 0.001)

Modan (2001) [18] Case control 240/592 Match: Age, area, residence in Israel BRCA1 and BRCA2 •   0.1–1.9 yrs: OR = 1.15 (95% CI 0.67–1.94)
•   2–4.9 yrs: OR = 0.77 (95% CI 0.41–1.44)
•   >5 yrs: OR = 1.07 (95% CI 0.63–1.83)

McGuire (2004) [19] Case control 36/568 Adj: Age, pregnancy, race BRCA1 OR = 0.54 (95% CI 0.26–1.13)
Match: age and race

Whittemore (2004) [20] Case control 147/304 Adj: Parity BRCA1 and BRCA2 •   OR = 0.85 (95% CI 0.53–1.36) 1 year
Match: Age, residence and gene •   OR = 0.62 (95% CI 0.35–1.09) 6 years

•   Trend per year of use OR = 0.95 (95% CI 0.9–0.99)
Gronwald (2006) [21] Case control 150/150 None BRCA1 OR = 0.4 (95% CI 0.2–1.0)
McLaughlin (2007) [22] Case control 799/2424 Adj: Parity, breastfeeding, tubal BRCA1 and BRCA2 •   BRCA1mutations (OR = 0.56 [95% CI 0.45–0.71]; p < 0.0001)

ligation, ethnicity •   BRCA2 mutations (OR = 0.39 [0.23-0.66]; p = 0.0004)
Antoniou (2009) [23] Cohort study 2415 exposed to OC/766 Parity, ethinicity (region) BRCA1 and BRCA2 •   BRCA1: OR = 0.52 (95% CI 0.37–0.73)

not exposed to OC •   BRCA2: OR = 1.04 (95% CI 0.42–2.54)
Iodice (2010) [12] Meta-analysis 1503/6315 BRCA1 and BRCA2 •   General: SRR = 0.5 (95% CI 0.33–0.75)

•   BRCA1: SRR = 0.51 (95% CI 0.4–0.65)
•   BRCA2: SRR = 0.5 (95% CI 0.29–0.89)
•   Each additional 10 years of OC use decreased the risk by 36% (95% CI, 22–
47%, p < 0.01 for trend)

Cibula (2010) [24] Review BRCA1: 2151/2121
BRCA2: 862/719

BRCA1 and BRCA2 Relative risk decreased by 20% for each 5 years of use

Cibula (2011) [25] Meta-analysis BRCA1: 1524/1631 BRCA1 and BRCA2 OR: 0.57; (95% CI: 0.47–0.70; p < 0.001)
BRCA2: 458/509 Duration of OC use OR: 0.95; 95% CI: 0.93–0.97; p < 0.001

Moorman (2013) [13] Meta-analysis BRCA1: 1353/2310
BRCA2: 277/423

None BRCA1 and BRCA2 BRCA1/2: odds ratio [OR], 0.58; 95% CI, 0.46 to 0.73

Friebel (2014) [26] Review and meta-analysis 1588/3365, 7 studies Parity, age at first live birth BRCA1 and BRCA2 BRCA1: ES 1.85 (95% CI: 1.30–2.64)
Kotsopoulos (2014) [27] Case control 1329/5267 Duration of use BRCA1 and BRCA2 •   5+ years of use, BRCA1: OR = 0.5, 95% CI 0.4–0.63

•   3+ years of use BRCA2: OR = 0.42, 95% CI 0.22–0.83
Perri (2015) [28] Retrospective cohort study 175/898 Ethnicity, Jewish Israeli women BRCA1 and BRCA2 •   Combined: OR 0.19; 95% CI, 0.13–0.28 (p < 0.001)

•   BRCA1: OR = 0.21; 95% CI 0.14–0.33 (p < 0.001)
•   BRCA2: OR = 0.24; 95% CI 0.09–0.61 (p < 0.001)
Risk reduced with longer oral contraceptive use: for its use 1% year, OR 0.36
(95% CI, 0.16–0.84); for 1–5 years, OR 0.31 (95% CI, 0.19–0.51); and for >5
years, OR 0.10 (95% CI, 0.06–0.17).
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and “BRCA2”. Non- randomized clinical trials were found and
data were reviewed independently by two investigators (CC,
FZ). Duplicate studies were excluded and references identi-
fied from relevant articles were also searched. Selection of
appropriate articles was carried out based on potential rele-
vance to the key question ofwhether or notOCuse influences
breast and ovarian cancer risk in BRCA mutated populations
in order to counsel women appropriately. The present work
merely reflects our viewpoint and by no means was intended
to summarize the complete literature available in this com-
plex field of research. As a secondary analysis and review of
published data, Institutional Review Board approval was not
required.

3. Results
3.1 Oral contraception and ovarian cancer risk

We included 14 different publications (2 reviews, 3 meta-
analyses, 7 case control studies and 2 cohort studies) on the
relationship between ovarian cancer and the use ofOCs in pa-
tients with a BRCA mutation. All studies (Table 1, Ref. [17–
28]) showed a significantly decreased risk of ovarian cancer
in patients with mutations among OC users.

In particular, Iodice et al. [12] published ameta-analysis (4
case-control studies and 1 retrospective cohort study), which
included 1262 cases and 2678 controls with BRCA1mutation,
253 cases, and 538 controls with BRCA2 mutation and one
with both. The use of OC was defined as ever used. Apart
from showing that the risk for ovarian cancer was signifi-
cantly reduced in both BRCA1 and BRCA2 mutation carriers
(general: SRR = 0.5, 95% CI 0.33–0.75) with the use of OC,
such meta-analysis also pointed to a linear decrease in risk of
36% for each additional 10 years of OC usage [12].

A later meta-analysis [25] which included 3 case-control
studies obtained similar results for both BRCA1 and BRCA2
and drew attention to the observation that 5 years of OC use
was associatedwith a relative risk reduction of 20%. A further
meta-analysis [13] comparing those that ever used OC with
non-users obtained a similar ovarian cancer risk reduction
(OR of 0.55 in BRCA1 mutation carriers and OR of 0.65 in
BRCA2mutation carriers). In addition, an inverse association
between the risk of ovarian cancer and the duration of OC
use was evident in every study, but the variable duration of
OC use in different studies did not allow for statistical meta-
analysis of the results.

That being so, protection associated with the use of OC
in BRCA mutation carriers is well established and OC seems
to have a class effect because data regarding types, doses, and
regimens are lacking.
3.2 Oral contraception and breast cancer risk

We evaluated 20 different publications (2 case-only stud-
ies, 8 case-control studies, 5 cohort studies, 4 meta-analyses,
and 1 review) on the relationship between breast cancer and
the use of OC in BRCA-positive patients (Table 2, Ref. [29–
40]). Overall, meta-analyses showed conflicting results de-
pending on the design of the included studies: when case-

control studies were analyzed, no association between OC
and breast cancer was evident, whereas the inclusion of
prospective cohort studies revealed an increased risk [26].

In particular, Iodice et al. [12] did not report any signifi-
cant association regarding the use of OC either in BRCA1 or
in BRCA2 individuals. In addition, there was no evidence of
a possible relationship with duration of OC use. The only
statistically significant finding was an increase in the relative
risk of breast cancer in patients who ceased using OC at least
10 years before diagnosis when compared with those who
never used OC. Similarly, another meta-analysis by Cibula
et al. [25] showed no significant association between OC use
and increased breast cancer risk for patients carrying BRCA1
or 2, with one exception in a subset of cohort studies inBRCA1
mutation carriers (OR: 1.48; 95% CI: 1.14–1.92) [33]. Even
Moorman et al. [13] published a meta-analysis of 5 studies
reporting OC use and breast cancer risk in BRCA1/2 muta-
tion carriers. Statistical analysis was conducted separately for
BRCA1 and 2 and then combined, showing similar results: the
risk was increased among those who ever used OC, without
reaching statistical significance. By analyzing the duration of
use in each study, there was no evidence of a trend of increas-
ing risk with longer exposure to OC.

In 2014, Friebel et al. [26] analyzed 12 studies concern-
ing breast cancer risk in BRCAmutations and OC use. As far
as BRCA1 was concerned, the case control studies included
in the meta-analysis suggested no association between risk of
breast cancer and OC use, while the cohort studies’ combined
hazard ratios showed an increase in risk (ES 1.59). The anal-
ysis upon the duration of use (1 year–3 years–5 years) did not
show significant differences. As far as BRCA2 was concerned,
5 studies were taken into consideration and results were sim-
ilar with no difference between users and those who never
used OC. However, by pooling together only the two cohort
studies, Friebel et al. [26] showed a significant increased risk
(ES 1.85) in users with no impact of duration of use.

That being so, the relationship between the use of OC in
BRCAmutation carriers and breast cancer risk is not well es-
tablished and is likely due to a large number of potential con-
founders.

Over the years, individual studies in patients carrying
BRCAmutations have attempted to analyze the role of repro-
ductive characteristics, such as parity, age at first pregnancy,
age at starting OC, its dose and duration of use, in the risk of
breast cancer [15, 27, 33, 38, 40].

Table 2 reports studies that have analyzed additional ele-
ments to explore the issue of OC in BRCAmutation carriers.

In a case-control study [15] conducted on 1156 patients
(47withBRCA1mutations, 36withBRCA2mutations and 815
controls) with breast cancer diagnosed before age 40, at least
12 months of OC use was associated with a decreased breast
cancer risk in BRCA1 mutation carriers (OR 0.22). No asso-
ciation was evident in BRCA2 carriers (OR 1.02) or in con-
trol women (OR 0.93). Adjustments were made for potential
confounders.
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Table 2. Oral contraception and risk of breast cancer in BRCA1 and BRCA2mutation carriers.
Author (year) Study design N° of CASES/NON

CASES
Adjustments/matching Gene Results

Ursin (1997) [29] Retrospective case–case
study

14/36 Adj: Age, family history education BRCA1 and BRCA2 OC use increased the risk of BC more in patients who carry BRCA1/2 muta-
tions than in patients who don’t

Narod (2002) [30] Case control BRCA1 981/981 Adj: Age, parity BRCA1 and BRCA 2 BRCA 1: OR 1.2, 95% CI 1.02–1.4
BRCA2: 330/330 BRCA 2: OR 0.94, 95% CI 0.72–1.24

Heimdal (2002) [31] Case control 98/1325 BRCA1 BRCA 1: RR 2.00, 95% CI 0.36–10.9
Milne (2005) [15] Case control BRCA1: 47/815 Adj: Age, parity, family history, age at BRCA1 and BRCA2 BRCA1: OR: 0.22, 95% CI 0.1–0.49

BRCA2: 36/815 menarche, study location/period, education, BRCA 2: OR: 1.02, 95% CI 0.34–3.09
No mutation: 1073/815 marital status, country of birth No mutation: OR 0.93, 95% CI 0.69–1.24

Haile (2006) [32] Case control BRCA1: 195/302 Adj: Age, parity, family history, study site BRCA1 and BRCA2 1 year of use:
BRCA2: 128/179 BRCA 1: OR 0.77, 95% CI 0.53–1.12

BRCA 2: OR 1.62, 95%CI 0.90–2.92
Gronwald (2006) [21] Case control 348/348 Match: Age BRCA1 OR 0.8, 95% CI 0.5–1.2
Brohet (2007) [33] Retrospective cohort BRCA1: 597/587 Adj: Family clustering, parity, history of BRCA1 and BRCA2 BRCA 1: RR 1.47, 95% CI 1.13–1.91

BRCA2: 249/153 oophorectomy BRCA 2: RR 1.49, 95% CI 0.80–2.70
BRCA 1 or BRCA 2: RR 1.47, 95% CI 1.16–1.87

Lee (2008) [34] Case control 94/444 Adj: Age, race, parity, family history, BRCA1 and BRCA2 OR 0.68, 95% CI 0.33–1.38
education, Ashkenazi Jews BRCA1: OR 0.55 (0.22–1.39)

BRCA2: OR 0.94 (0.28–3.14)
Atchley (2008) [35] Retrospective cohort 86/405 BRCA1 and BRCA2 Past use of oral contraceptives was the same in both BRCA1/2 mutation car-

riers and non-mutation carriers
Pasanisi (2009) [36] Case only study 382 “genetic” Genetic cases: OR = 1.3; 95% CI 1.0–1.7

1333 “sporadic” Highest association for OC start at 18–20 years: OR = 1.6; 95% CI 1.1–2.3 (p
trend = 0.18) Duration of use not statistically significant (p = 0.32)

Figueiredo (2010) [37] Case control BRCA1: 67/42 Adj: Age BRCA1 and BRCA2 BRCA 1: OR 0.82, 95% CI 0.21–3.13
BRCA2: 41/31 BRCA 2: OR 2.38, 95% CI 0.72–7.83

Iodice (2010) [12] Meta analysis BRCA1: 2154/2280 Adj: Duration of use BRCA1 and BRCA2 No significant association
BRCA2: 707/672 BRCA1: RR = 1.09; 95% CI 0.77–1.54 BRCA2: RR = 1.15; 95% CI 0.61–2.18

Combined: SRR = 1.33; 95% CI 0.88–1.45. No association with duration of
use (p = 0.2)

Cibula (2010) [24] Review BRCA1: 2151/2121 Adj: Duration of use BRCA1 and BRCA2 Mild tomoderate increase in risk. Further increase in riskwhenOC duration
BRCA2: 94/719 ≥4 years before FFT (BRCA1: HR = 1.49; 95% CI 1.05–2.11. BRCA 2: HR =

2.58; 95% CI 1.21–5.49)
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Table 2. Continued.

Author (year) Study design N° of CASES/NON CASES
Adjustments/
matching

Gene Results

Cibula (2011) Meta analysis BRCA1: 1524/1631 BRCA1 and BRCA2 No significant association
[25] BRCA2: 458/509 BRCA1: OR = 1.08; 95% CI 0.94–1.25 (p = 0.25)

BRCA2: OR = 1.03; 95% CI 0.81–1.32 (p = 0.788)
Moorman (2013) Meta analysis + BRCA1: 2401/2215 BRCA1 and BRCA2 Non-statistically relevant increase in risk
[13] Systematic review BRCA2: 830/672 BRCA1: OR = 1.19; 95% CI 0.92–1.55 (p = 0.004)

373 control: BRCA1/2 not indicated BRCA2: OR = 1.36; 95% CI 0.89–2.10 (p = 0.022)
Combined: OR = 1.21; 95% CI 0.93–1.58 (p < 0.001)

Friebel (2014)
[26]

Review and meta
analysis

Case–control studies: Cases: 3606 BRCA1, 1257 BRCA2 Controls:
3730 BRCA1, 1308 BRCA2

BRCA 1 and BRCA2 BRCA1: ES = 0.78; 95% CI 0.59–1.04 BRCA2: ES = 1.04; 95% CI 0.81–1.3

Cohort studies: Cases: 877 BRCA1, 372 BRCA2 Controls: 584
BRCA1, 163 BRCA2, 373 BRCA1/2

Increase in risk BRCA1: ES = 1.59; 95% CI 1.32–1.92 BRCA2: ES = 1.85; 95% CI 1.30–2.64
No association with duration of use

Kotsoupolos Case control 2492 case control pairs Adj: Age of be- BRCA1 Increase in risk when starting <20 years: OR = 1.45; 95% CI 1.20–1.75 (p = 0.0001)
(2014) [27] ginning of OC

use
No statistically relevant increase in risk when starting at 20–25 years: OR = 1.19; 95% CI
0.99–1.42 (p = 0.06)
Effect only for early-onset of cancer <40 years: OR = 1.40; 95% CI 1.14–1.70 (p = 0.001)

Rieder (2016)
[38]

Case only BRCA1: 258 Adj: Age, dura-
tion of use

BRCA1 and BRCA2 Prior or current OC associated with younger age at diagnosis: HR = 1.7; 95% CI 1.1–2.05 (p
= 0.006)

BRCA2: 108 No association with duration of use: HR = 1.00; 95% CI 0.99–1.00
Park (2017) [39] Retrospective co- BRCA1: 168/54 BRCA1 and BRCA2 No significant association

hort study BRCA2: 109/250 BRCA1: HR = 1.24; 95% CI 0.45–3.40 BRCA2: HR = 0.71; 95% CI 0.21–2.37
Schrijver (2018) Cohort study Prospective cohort: Adj: Duration BRCA1 and BRCA2 Prospective cohort:
[40] (retrospective,

prospective)
Cases: 269 BRCA1, 157 BRCA2 Controls: 2007 BRCA1, 1453
BRCA2

of use BRCA1: HR = 1.08; 95% CI 0.75–1.5

Retrospective cohort, left-truncated: BRCA2: HR = 1.75; 95% CI 1.03–2.9
Cases: 1095 BRCA1, 752 BRCA2 Controls: 2733 BRCA1, 1760 Controls:
BRCA2 BRCA1: HR = 1.26; 95% CI 1.06–1.51
Retrospective full-cohort: BRCA2: HR 1.06; 95% CI 0.85–1.33
Cases: 2525 BRCA1, 1548 BRCA2 Controls: 3180 BRCA1, 1973 Retrospective cohort, left truncated:
BRCA2 BRCA1: HR = 1.39; 95% CI 1.23–1.58

BRCA2: HR = 1.52; 95% CI 1.28–1.81
Retrospective full-cohort:
Inverse correlation with duration of use, especially before FFTP (BRCA1: both retrospective
analyses, p < 0.001 and p = 0.001; BRCA2: full retrospective analysis, p = 0.002)
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A retrospective cohort study (1539 patients with either
BRCA1 or BRCA2 mutations) [33] showed no evidence that
the use of OC affected the risk of breast cancer by means of
a weighted Cox regression analysis, even when taking into
consideration age or time since stopping the use of OC. How-
ever, when adjusting for duration of use, years of OC expo-
sure (4 or more years of use) before first full-term pregnancy,
the risk was higher in mutated patients with breast cancer
(HR = 1.49 for BRCA1 and HR = 2.58 for BRCA2).

In 2014, Kotsopolous et al. [27] analyzed 2492 matched
pairs of cases and controlswith amutation in theBRCA1 gene.
WhenOCwas used before the age of 20, a significantly higher
risk of breast cancer was reported. A barely significant higher
risk was also evident in BRCA1 carriers when OC was used
between the ages of 20 and 25. This effect was limited to
early-onset breast cancer, diagnosed before 40 years of age
(OR 1.40; 95% CI 1.14–1.70; p = 0.001), with a risk increas-
ing by 11% for each additional year of OC use, when started
before age 20.

In a case-only study (258 BRCA1 and 108 BRCA2 mutation
carriers), adjusted for age and duration of use [38], multivari-
ate analysis showed an association between prior or current
OCuse and a younger age at diagnosis of cancer in BRCA1 and
2 mutation carriers (HR = 1.7; 95% CI 1.1–2.05; p = 0.006).
Therewas no association between the onset of cancer and the
duration of OC therapy.

A recent publication [40] included 6030 BRCA1 and 3809
BRCA2mutation carrierswhowere analyzed according to dif-
ferent designs (prospective, left-truncated retrospective and
full-cohort retrospective). The prospective cohort included
patients with no history of cancer or risk-reducing mastec-
tomy; the left-truncated cohort included BRCAmutation car-
riers without cancer history or risk-reducing mastectomy in
the 5 years that preceded the inclusion in the study. In the
case of BRCA1 mutations, the prospective analysis found no
association with OC use and breast cancer, when factors such
as age, generic duration of use or duration of use before first
full term pregnancy were analyzed. The other two cohorts,
(left-truncated and full-cohort retrospective analysis) found
an increase in risk of breast cancer (HR 1.39, 95% CI 1.23–
1.58). An inverse correlation was evident between increase
in risk and both first full-term pregnancy and lifetime dura-
tion of use in both cohorts. The results were then stratified
by age and the left-truncated cohort analysis revealed that the
OC use before first full-term pregnancy posed a significant
risk only if restricted towomen under 35 years of age (p-value
0.001). Even the full cohort analysis showed an increased risk
with younger age at first OC use and longer duration of use
after first full-term pregnancy.

The majority of studies did not consider characteristics of
OC. An attempt was published in 2008 [34] considering con-
traceptive products used<(high-dose) or≥ 1975 (low-dose)
in BRCA1/2 mutated women (94 with breast cancer 444 con-
trols). The study showed that use of OC, duration of use, and
time since last OC use were not associated with breast can-

cer risk in patients carrying both BRCA1 and BRCA2 muta-
tions. When BRCA1 patients who had undergone low-dose
OC therapy were considered alone the ORwas 0.55, whereas
the OR was 0.94 in BRCA2 patients. This would suggest that
low-doseOCusewould be protective inBRCA1mutation car-
riers. None of the other adjustments, such as early age of OC
use, showed a significant association with breast cancer risk.

Collectively, the effect of OC on breast cancer risk in
women carrying BRCA1/2 mutations remains uncertain but
available evidence does not point to a safety issue. Women
should be counselled about strengths and limitations of the
current level of evidence to allow an informed choice.

4. Discussion
Effective contraceptive counselling is the result of a shared

decision making approach which has the aim to plan repro-
ductive goals taking into account the best medical evidence
available and the levels of women’s knowledge on modern
contraception [41]. Breast cancer risk associated with the
use of OC is an area of controversy in the medical commu-
nity [42], whereas the efficacy of OC in reducing ovarian can-
cer risk over time of use is supported by good evidence [11].
As we stated above, a similar picture emerges by examining
the literature in BRCA mutation carriers. These facts should
be part of our routine counselling in high-risk women that
needs a balanced view on the benefits of OC use in prevent-
ing ovarian cancer and on the possible negative effects in pro-
moting breast cancer risk. However, in communicating the
uncertainties HCPs have to consider selection bias in stud-
ies and meta-analyses conducted so far [43]. Special popu-
lations with prevalent cancer cases, inclusion of specific eth-
nic subgroups, presence of controls not genetically tested and
lack of exclusion of other possible cancer modifying factors
such as BMI, diet and exercise features, cigarette smoking,
anti-inflammatory medications, radiation exposure, menar-
che age, reproductive-life history and breastfeeding are likely
to explain the conflicting results [26]. Ethical barriers pre-
vent the use of randomized controlled trials with the aim of
elucidating the interactions betweenOCuse and other poten-
tial cancer modifiers. Therefore, we hope that well-designed
national and regional clinical registries will assist HCPs in
elucidating the risk of breast cancer associated with OC use
in BRCA carriers.

A useful element for counselling these women may be the
age at first OC prescription, as well as the age at first full-term
pregnancy. Indeed, in BRCA mutation carriers, who started
OC before 20 years and/or before first full-term pregnancy,
an increased breast cancer risk, mostly early-onset breast can-
cer, has been reported [27, 34, 36, 40]. These data are in line
with those reported in the general population [44–47]. In-
terestingly, older age at first live birth seemed to be associ-
ated with a lower risk of breast cancer in women carriers of
BRCA mutations, suggesting some sort of higher vulnerabil-
ity to hormone exposure at a younger age [26]. On the other
hand, even duration of OC use in BRCA1/2 patients may be
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a key element to consider in contraceptive counselling since
the increased breast cancer risk progressively reduced follow-
ing discontinuation of OC [24, 40]. An observational retro-
spective study among women at increased genetic or famil-
ial breast cancer risk analyzed reproductive characteristics in-
cluding the use of several combined hormonal contraceptive
options and did not confirm an increased risk of breast cancer
over time of hormone exposure [48, 49]. That being so, the
increased risk of breast cancer, if any, should be limited to the
oldest OC formulations [12] and should not discourage BRCA
carriers that request effective contraception to use OC be-
cause this choice represents a reliable opportunity for ovarian
cancer prophylaxis until surgical risk reduction is planned.
Indeed, a recent expert opinion by Grandi et al. [50] argued
that the possible increased breast cancer risk associated with
OC use has much less an impact than the protection against
ovarian cancer, taking into account preventive measures and
different outcomes. Indeed, effective early detection strate-
gies recommended for all BRCA carriers who do not undergo
prophylactic mastectomy could successfully manage the the-
oretical small additional breast cancer risk derived from the
use of OC.Moreover, we know very little about the effects of
different OC formulations stratified by type and dose of es-
trogen, type and dose of progestogens and regimen, on the
oncologic risk of BRCA populations. The routes of admin-
istration of combined estrogen-progestogen formulations, as
well as of progestogen-only options, have also been poorly
investigated with the aim of assessing potential differences in
the long-term risks attributed to their use.

Finally, it is worth mentioning that effective counselling
should consider that OC may offer non-contraceptive ben-
efits also in BRCA carriers who should not be denied an
effective option to counteract dysmenorrhea, heavy men-
strual bleeding and other reproductive and non-reproductive
conditions which may be effectively managed with adequate
counselling [51].

In counselling high-risk women, another issue to be con-
sidered is that germline mutations in BRCA suppressor genes
have been associated over time with several malignancies,
in addition to breast and ovarian cancers. The Breast Can-
cer Linkage Consortium and The Hereditary Breast Cancer
Study Group showed an increased risk for endometrial can-
cer in BRCA1 mutated women (relative risk = 2.65; 95% CI,
1.69–4.16; p< 0.001 and standardized incidence ratio = 1.91;
95% CI, 1.06–3.19; p = 0.03) [52, 53]. In addition, a prospec-
tive multicenter cohort study highlighted an increased risk
for serous and/or serous-like uterine cancer in this high-risk
population [54]. Recently, Oh et al. [55] in their systematic
review (18 studies) and meta-analysis (14 studies) found that
the risk of colorectal cancer is moderately elevated in BRCA1
(OR = 1.49, 95% CI = 1.19 to 1.85, p < 0.001), regardless of
study design, specific type of cancer, method of detection, or
age. Therefore, OCmay offer a protective benefit against en-
dometrial and colorectal malignancies [56]. According to the
most recently published data from the Royal College of Gen-

eral Practitioners’ Oral Contraception Study including nearly
1.3 million women-years of observation among general pop-
ulation, OC users appeared to be protected from colorectal
and endometrial cancer for many years after stopping OC
[57]. This extra-ovarian chemo-preventive benefit of OC
use has to be taken into account when counselling high-risk
populations, even if specific data obtained in BRCA mutated
women are still not available.

Finally, BRCA1 and BRCA2 populations included in pub-
lished studies are carriers of many hundreds of mutations
with different effects on protein coding and function and
with possible different effects on breast and ovarian cancer
risk. To date, we are not aware of any study that has eval-
uated the potential interaction between this mutational het-
erogeneity and OC use in term of cancer prevalence and phe-
notypes of lesions.

5. Conclusions
OC reduces the risk of ovarian cancer in BRCA1 and

BRCA2mutation carriers. Protective effects increasewith du-
ration of use. On the other hand, there is not a clear consen-
sus on the possible increase of breast cancer risk in special
populations already at high-risk. BRCA1/2 carriers should
always receive a sensible and patient-centered contraceptive
counselling because they have to struggle from an early age
with the multifaceted burden of being previvors. They really
need special care to foster their ability to make life-changing
decisions throughout their reproductive lifetime. Notwith-
standing this, when they are asking for reliable contracep-
tion, HCPs have to consider that there is no evidence to rec-
ommend against the use of OC, but rather there is a chemo-
preventive potential in such a choice that needs to be tailored
based on each individual profile.
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