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Multi-gene testing is a new and rapidly growing field,

but there is currently a lack of evidence
regarding proper procedures and risk management
strategies that should follow testing, especially when
pathogenic or likely pathogenic variants are found for
moderate-penetrance genes and when a VUS is found
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Unilateralmastectomy Bilateral mastectomy

Characteristics (n=209) (n=181) P value
Ageat diagnosigyearg 43.6 41.3 0.01
Year of diagnosis 1987 1994 <10to 4
Size of tumour (cm):

0-2 114 (55.9) 114 (65.1) 0.07
2.1-5 90 (44.1) 61 (34.9)

Mean (range) size 2.3 (0.25.0) 1.9 (0.15.0) 0.006
Positive lymph nodes 89 (43.0) 70 (38.7) 0.39

70 (33.5) x | (0.6)<10 to 4
61 (29.2) x 18 (9.9)<10 to 4
Radiotherapy 41 (20.5) 30 (16.6) 0.33
BRCA1 123 (60.0) 103 (57.5) 0.63

BRCA2 82 (40.0) 76 (42.5)




1.00

0.96

0.92 —_

Probability of survival

0.88
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No contralateral mastectomy (18 events, n=141)

0.80 = = = (Contralateral mastectomy (2 events, n=110)

10 11 12 13 14 15 16 17 18 19 20
Years after diagnosis
No in study
Contralateral mastectomy
110 104 95 92 83 71 61 58 45 42 39

No contralateral mastectomy
141 134 127 122 116 108 101 94 87 83 72



Contralateralmastectomywasassociatedvith a 4 8 %

reductionin deathfrom breastcancer(hazardratio 0.52, 95%
confidenceinterval 0.29to 0.93;P=0.03).

In apropensityscoreadjustedanalysiof 79 matchedpairs the

associatiodVaAS NOt Signiﬁcant(o.GO, 0.340
1.06;P=0.08)



J Clin Oncol. 2009 ». 10;27(35):5887-

92. doi: 10.1200/]C0O.2008.19.9430. Epub 2009 Oct 26.
Contralateral breast cancer risk in BRCA1 and BRCAZ2
mutation carriers .

Graeser MK!, Engel C, Rhiem K, Gadzicki D, Bick U, Kast

K, Froster UG, Schlehe B, Bechtold A,Arnold N, Preisler-Adams
S, Nestle-Kraemling C, Zaino M, Loeffler M, Kiechle M, Meind|
A,Varga D, Schmutzler RK.

A retrospective, multicenter, cohort study was performed
from 1996 until 2008 and comprised 2,020 women with
unilateral breast cancer (index patients, n = 978; relatives,
n = 1.42) from 978 families who had a BRCA1 or BRCA2
mutation.
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Pacientes BRCA 1,2 mutadas com cancer de mama

- 10y risk 3 I O/O (<40y)

- 10y risk 8% (>50y)




Pacientes BRCA 1,2 mutadas com cancer de mama

- 25y risk 6 3 O/O (<40y)

- 25y risk |9,6°/O (>50y)
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Improved overall survival after contralateral
r 1 s k- r enthstectonmy gin BRCA1/2 mutation
carriers with a history of unilateral breast cancer:

A prospective analysis
Bernadette A. M. Heemsker k- Gerritsen

Matti A. Rookus
Cora M. Aalfs
€ See all authors

Int ] Cancer. 2015

https://doi.ora/10.1002/ijc.29032
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Analysis

(2)

(b)

Table 3. Efficacy of contralateral riskZeducing

mastectomy on overall survival

Group

Surveillance

CRRM

Surveillance

CRRM

Person years of
observation

3007

1975

2673

1837

65

Deaths

Mortality b (95 HR (95% CI)

% Cl)

21 6 (169-
27.6)

9.6(6.I—I5.I)

21.0 (16.1-27.2)

9.8 (6.2—15.5)

Ref.

0.43 (0.26—
0.72)

0.49 (0.29-
0.82)

Ref.

0.46 (0.27—
0.79)

0.55 (0.32—
0.95)
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Improved overall survival after contralateral riskZeducing mastectomy in BRCA1/2 mutation carriers with a history
of unilateral breast cancer: A prospective analysis
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Women at risk
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International Journal of Cancer, Volume: 136, Issue: 3, Pages: 668-677, First published: 20 June 2014, DOI: (10.1002/ijc.29032)



Improved overall survival after contralateral riskZeducing mastectomy in BRCA1/2
mutation carriers with a history of unilateral breast cancer: A prospective analysis

GROUP
Overall

BRCA1
BRCA2

Age at PBC diagnosis <40
>=40

DCIS/TINO N
Y

Nodal status NO
N+

BR grade <3
3

ER-negative
ER-positive

Triple negative N
Y

Mastectomy
Breast conserving

Radiotherapy

Chemotherapy

<Z <=z

E ndocrine therapy

<z

—_

-

| J

|
0.05

|
0.1

I
0.25

05

1

I

HR (95% CI), N (events)
0.49 (0.29-0.82), 583(84)

0.50 (0.27-0.92), 454(62)
44 (0.16-1.24), 129(22)

33 (0.14-0.76), 267(35)
71 (0.35-1.42), 316(49)

.48 (0.25-0.92), 302(58)
0.63 (0.23-1.67), 224(20)

47 (0.23-0.96), 344(44)
53 (0.25-1.15), 198(39)

0.09 (0.01-0.69), 106(17)
0.65 (0.36-1.15), 397(60)

0.64 (0.29-1.38), 242(35)
0.57 (0.23-1.38), 138(24)

33 (0.13-0.83). 179(30)
98 (0.43-2.21), 184(26)
S

0.
0.
0.53 (0.27-1.04), 275(39)
0.36 (0.14-0.93), 221(36)
0.59 (0.26-1.35), 217(25)
0.46 (0.22-0.96), 313(54)

0.11-0.78), 253(37)

46
0.30 (

0.62 (0.33-1.18), 319(47)
.57
.21

oo

(0.32-0.99), 470(69)
(0.05-0.93), 102(1S)

Hazard Ratio adjusted for risk-reducing salpingo- oophorectomy

International Journal of Cancer, Volume: 136, Issue: 3, Pages: 668-677, First published: 20 June 2014, DOI: (10.1002/ijc.29032)



Of note, the risk of developing CBCis not the same for all
PBCpatients, and may depend on ag e at PBC

diagnosis,E R - S tand@i\xenu S

adjuvant systemic therapy

Greatestsurvival benefits after CRRM areexpected in

subgroups of patients at hlgh risk of CBCand
low risk of primary B Cspecific mOrtality :

PBCpatients (<40 years), in patients having a PBCwith
differentiation grade 1/2 and/lorno t r i pl e- ne
phenotype, and in patients not treated with adjuvant

chemotherapy.

Ideally, one should offer CRRMto PBCpatients with a high
CBCrisk and a low risk of dying from PBC

gati ve



Breast Cancer Res Treat. 2011

The impact of contralateral mastectomy on mortality in BRCA1 and

BRCAZ2 mutation carriers with breast cancer.

Narod SAL,

Author information:

1. Womens College Research Institute and Dalla Lana School of Public Health,

University of Toronto
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Thecumulativemortality from the first breastcancerwill be
9.6%at 5 years 18.3%at 10 years and 33.3%at 20 years

Thecumulativemortality from new contralaterabreastcancers
will be 0.4%at 5 years 1.7%at 10 years and 6.8%at 20 years

At 20years the probabillity of dyingof

contralateralbreastcanceris ©6.8%0
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Risk reduction and survival benefit of

prophylactic surgery in BRCA mutation
carriers, a systematic review.

Ludwig KK, Neuner J2, Butler A3, Geurts JL4, Kong AL>.
Author information

1Department of Surgery, Indiana University School of Medicine,
Carmel, IN, USA.2Division of General Internal Medicine,
Department of Medicine, Medical College of Wisconsin,
Milwaukee, WI, USA.3Division of Surgical Oncology,
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Results Bilateral risk-reducing mastectomy provides
2 90% to 95% risk reduction in BRCA

mutation carriers, although the data do not
demonstrate improved mortality.
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THE AMERICAN SOCIETY OF
S !BI'BHSI surgeons - Official Statement -

Consensus Guideline on
Genetic Testing for Hereditary Breast Cancer




1.Breastsurgeonsgeneticcounselorsand other medical
professionalknowledgeablan genetictestingcanprovide patient
educationand counselingand makerecommendationgo their

patientsregardinggenetictestingand arrangetesting

2. Genetictestingshouldbe madeavailableto all patientswith a

personalhistory of breastcancer

3.Patientswho had genetictesting previouslymaybenefit from

updatedtesting



NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Breast Cancer

Version 3.2019 — September 6, 2019

NCCN.org




CLINICAL STAGE

T0-3,N1,M0
T1 '3.“'0-1 |Hu

If cnnsidnring preoperative systemic
therapy® for T0-4,N1-3,M0 or T2-4,NO,M0O

Recurrent or Stage IV (M1)

——

WORKUP?

* History and physical exam

* Diagnostic bilateral mammogram; ultrasound as
necessary

* Axillary assessment with exam; ultrasound or
other imaging as necessary, and percutaneous
biopsy of suspicinus nodes

* Pathology review®

* Determination of tumor nstrngnn!prngnstnrnnn
receptor (ER/PR) status and HER2 status9

« Genetic counseling if patient is at risk® for
hereditary hrnaut cancer

* Breast MRI' (optional), with special consideration
for mammographically occult tumors

* Counseling for fertility concerns if
premenopausal; pregnancy test in all women of
childbearing potential®

» Assess for distress”

Consider additional studies only if directed by

signs or symptums:'

* Complete blood count (CBC)

* Comprehensive metabolic panel, including liver
function tests and alkaline phosphatase

* Bone scan indicated if localized bone pain
or elevated alkaline phosphatase or sodium
fluoride PET/CT! (category 2B)

* Abdominal £ pelvic diagnostic CT with contrast
or MRI| with contrast indicated if elevated
alkaline phosphatase, abnormal liver function
tests, abdominal symptoms, or abnormal
physical examination of the abdomen or pelvis

* Chest diagnostic CT with contrast (if pulmonary

symptoms present)

. FDG PET/ICT*! (optional)

——» See Workup Prior to Preoperative Systemic Therapy (BINV-11)

» See Workup for Recurrent or Stage IV (M1) Disease (BINV-18)

See

—» |Locoregional
reatment

(BINV-2)



TESTING CRITERIA FOR HIGH-PENETRANCE BREAST AND/OR OVARIAN CANCER SUSCEPTIBILITY GENES

(This often includes BRCA1, BRCAZ2, CDH1, PALB2, PTEN, and TP53 among others. See GENE-A for a more complete list.)ab.cd

Testing is clinically indicated in the following scenarios:
1. Individuals with any blood relative with a known pathogenic/likely pathogenic variant in a cancer susceptibility gene
2. Individuals meeting the criteria below but with previous limited testing (eg, single gene and/or absent deletion
duplication analysis) interested in pursuing multi-gene testing
3. Personal history of cancer
* Breast cancer with at least one of the following:
» Diagnosed at age s45y; or
» Diagnosed at age 46-50 y with:
o Unknown or limited family history; or
¢ A second breast cancer diagnosed at any age; or

3 mlaes hilaad ralatiuval with hraset Avarian nancrmatice arhinh sarads (Glasesan ecars 3T ar intradastal

3. Personal history of cancer
* Breast cancer with at least one of the following:

» Diagnosed at age =45 y; or
» Diagnosed at age 46-50 y with:
o Unknown or limited family history; or
o A second breast cancer diagnosed at any age; or
0 21 close blood relative® with breast, ovarian, pancreatic, or high-grade (Gleason score 27) or intraductal
prostate cancer at any age
» Diagnosed at age <60 y with triple-negative breast cancer;
* Metastatic or intraductal prostate cancer at any agni'
* High-grade (Gleason score 27) prostate cancer with:
» Ashkenazi Jewish ancestry; or
» 21 close relative® with breast cancer at age S50 y or ovarian, pancreatic, or metastatic or intraductal prostate
cancer at any age; or
» 22 close relatives® with breast or prostate cancer (any grade) at any age.
* A mutation identified on tumor genomic testing that has clinical implications if also identified in the germline

4 . gﬂal igl;:?(;t;rg}%mga'py decision-making, such as for HER2-negative metastatic breast cancer'

* An affected or unaffected individual with a first- or second-degree blood relative mﬂtinF any of the criteria listed

/

Criteria
met

\

If testing
criteria
not met,
consider

~|testing

for other
hereditary
syndromes

—= See GENE-1

If criteria
for other
hereditary
syndromes
not met,
then cancer
screening
as per
NCCN
Screening
Guidelines



Studies have reported BRCA1 mutations in 7% to

28% of patients with triple-negative breast cancer.zs s 4153

triple-negative disease, BRCA mutation carriers were
diagnosed at a younger age compared with non-carriers,

3 9 years



60a

TINOMO

TNBC

BRCA |

MASTECTOMIA
CONTRALATERAL!?




