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Modern day genetic counselling
and predictive testing

= We are selecting patients for BRCA genetic
testing based on family history

10-20% rule, Manchester score of >17

= Patients can have a strong family history and
do not have a BRCA mutation

= Patients without any family history can have a
BRCA mutation
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Population Testing for Cancer Predisposing
BRCA1/BRCA2 Mutations in the Ashkenazi-Jewish

Community: A Randomized Controlled Trial

Ranjit Manchanda, Kelly Loggenberg, Saskia Sanderson, Matthew Burnell,

Jane Wardle, Sue Gessler, Lucy Side, Nyala Balogun, Rakshit Desai, Ajith Kumar,
Huw Dorkins, Yvonne Wallis, Cyril Chapman, Rohan Taylor, Chris Jacobs,

Ian Tomlinson, Alistair McGuire, Uziel Beller, Usha Menon, Ian Jacobs
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Population Screening

Arm Family History Arm
(N=530) (N=504)
Overall BRCA positivity 2.45%
Percentage of FH BRCA 1.16%
carriers (12/1034)
Genetic testing 530 (all) 66 (fulfill FH criteria)
No. of carriers detected 13/530 9/66
(during study)
BRCA + with FH 3/13 9/66
BRCA + without FH (2.04%) 10/13 Additional 5 (detected after
study 3 yr completion in 210
participants)
Number of BRCA carriers 10/530 5/504
not fulfilling FH criteria (of (1.89%) (remaining 218 not tested yet)
total PS population)
No. of BRCA carriers fulfilling 3/530 9/504
FH criteria

Sensitivity of approach Approaching 100% 44.4%
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Table 5. Mean HADS, SF12, HAI and MICRA scores at baseline, 7 days
and 3 months follow up by group®

Mean score FH (n - 504) PS (n - 530)
HADS
HADS total BL (SD) 9.1(3 8B (5.25)
HADS total 7 d (SD) 964 (5.04) 759 (5.15)
HADS total 3 mo (SD) 9.12 (6.16) 73 (5.23)
HADS anxiety BL (SD) 616 3.46) 6.01(326))
HADS anxiety 7 d (SD) 6.04 3.4) 5.16 (342
HADS anxiety 3 mo (SD) 553723 48 (3.38)
HADS depression BL (SD) 294 (255) 278 (245)
HADS depression 7 d (SD) 361(276) 244 (248)
HADS depression 3 mo (SD) 322(3.01) 25 (2.55)
SF12 QoL
SF12 physacal scale BL (SD) 45.17 (5.15) 49.22 (5.08)
SF12 physical scale 7 d (SD) 4513 (513) 49.01(5.13)
SF12 physical scale 3 mo (SD) 4888 (541) 4883 (546)
SF12 mental scale BL (SD) 5214 (544) 52.28 (549
SF12 mental scale 7 d (SD) 5242 (528) 52.55(5.10)
SF12 mental scale 3 mo (SD) 52.16 (5.08) 5234 (4.95)
vsHAI
vsHAI score BL (SD) 31(263) 3.08(25))
vsHAI score 7 d (SD) 345(272) 3.1B(26)
vsHAI score 3 mo (SD) 371(261) 299(247)
MICRA
MICRA distress score 7 d (SD) 18(443) 078 (27)
MICRA uncertainty score 7 d (SD) 44(597) 258(4.78)
MICRA positive experiences score 7d (SD)  6.25(549) 6.13 (6.03)
MICRA distress score 3 mo (SD) 104 (208) 0.59(2.28)
MICRA uncertainty score 3 mo (SD) 371(4594) 222(439
MICRA positive expenences score 742(681) 9.06(72)
3 mo (SD)

* BL = basclng; FH - family hastory; HADS - Hospital Anxety and Depression
Scale; HAI = Hoalth Anoaty Inventory; MICRA = Multidimensicnal Impact of
Cancer Risk Assessment Scale; PS = population scroaning SD - standard dovia-
tica; SF12 Qol. - 5F12 quakity-of-lifo scale.



Genetic Testing: What Problem Are We Trying
to Solve?

Kevin S. Hughes, Massachusetts General Hospital and Harvard Medical Schodl, Boston, MA
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S0 who are we testing???

" Women with breast cancer
Triple negative <60
Bilateral BC, both <50
BC <30
BC + OC any age



Failure of cancer prevention




Population based
genetic testing
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Rationale for
Population Screening

No need for pre-test counselling

No mutation carrier will be left unidentified

People will know they are mutation carriers
before being diagnosed with cancer

Patients will know their carrier status when
diagnosed with cancer, using the information to
guide their treatment






z — n National Institute for
Health and Care Excellence

guideline

Familial breast cancer: classification, care
and managing breast cancer and related
risks in people with a family history of
breast cancer

Clinical guideline
Published: 25 June 2013



NICE guidelines

= Risk reducing surgery is appropriate only for a
small proportion of women who are from high-
risk families and should be managed by a
multidisciplinary team

" Women considering bilateral risk-reducing
mastectomy should have genetic counselling
IN a specialist cancer genetic clinic before a
decision is made

" Pre-operative counselling about psychosocial
and sexual consequences of bilateral risk-
reducing mastectomy should be undertaken



HIGH RISK

4 or more Relatives

Four or more close relatives with breast and / or ovarian cancer *.
3 Relatives

Three 1 or 2™ degree relatives with an average age of breast cancer under
60*.

One relative with ovarian cancer and two 1% or 2™ degree relatives with
breast cancer where the average age for the breast cancer is under 60*.

One male breast cancer at any age and 2 female breast cancers with an
average age under 60

2 Relatives

One 1% and one 1% or 2™ degree relatives with an average age of breast
cancer under 50.

One 1% and one 1% or 2™ degree relative with ovarian cancer.

One ovarian cancer and one 1% or 2™ degree relative with breast cancer
under 50*.

One 1% or 2™ degree relative with bilateral breast cancer and one 1% or 2™
degree relative with breast cancer under 60* or ovarian cancer at any age

One male breast cancer at any age and a female breast cancer under 50 or
an ovarian cancer at any age

1 Relative
A 1% degree relative with both breast cancer under 50 and ovarian cancer.

A1 degree relative with bilateral breast cancer, both under 50.



Categories of lifetime risk of breast cancer
- when should we consider risk reducing surgery?

Average Moderate High Very High

Om:mﬁm__v\ no,
but for discussion
Chemoprevention/Surveillance

<mm




High risk gene mutations

Genetic mutation Breast cancer nsk (%)

CHEK2 20-44
PALB2 33-58
ATM 16-60
CDHI1 39-52
TP53 50-85
RADSIC 10-20
PTEN 67-85

STK11 8-45




NICE guidelines

= All women considering bilateral risk-
reducing mastectomy should be able to
discuss their breast reconstruction options
(immediate and delayed) with a member of
a surgical team with specialist oncoplastic
or breast reconstructive skills

= A surgical team with specialist oncoplastic/
breast reconstructive skills should carry out
risk-reducing mastectomy and/or
reconstruction




Nottingham

Family History
Service







What risk are we reducing?

Non-affected Affected with BC

Developing Dying of
breast cancer breast cancer
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How do you assess the impact
of RRM on survival?




Predicted overall survival (%) to
age 70 for BRCA1- A model
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Kurian et al, J Clin Oncol 2010



Modelling effects of RRM
and RRSO on Survival

= BRCA1-RRSO

Most important single intervention to improve
survival is RRSO at 40 (15% gain in survival)




Association between oophorectomy and
all-cause mortality by mutation status and
history of breast cancer

Previous 2565 0.31 0.34
Breast Cancer (0.24-0.39) (0.22-0.52)
<0.0001 <0.0001
No Previous 2633 0.21 0.65
Cancer (0.13-0.36) (0.07-5.73)
<0.0001 0.70

Narod S, kind permission, JCO 2014



Modelling effects of RRM
and RRSO on Survival

= Survival maximized with RRM at 25 and
RRSO at 40

= Little survival benefit to RRM if after 40




Modelling effects of RRM
and RRSO on Survival

= BRCA1-RRSO

Most important single intervention to improve
survival is RRSO at 40 (15% gain in survival)

= BRCAZ2 - RRM

Most important single intervention is RRM by age
40 (7% survival gain)

" RRSO+RRM at 40 — better than either alone

BRCA1 24% survival gain
BRCAZ2 11% survival gain







General Recommendation of RRM
in the “prophylactic” setting

Cumulative risk of breast cancer for BRCA1 and BRCA2 mutation carriers

1.00
1

0.75
1

0.00 0.25 0.50
1 1 1

analysis time

BRCA1

BRCA2




Uptake of RRM in BRCA carriers

Author Date Sample Size %RRM

womgetal |20 |3 |18

Filipo et al 2014 87 44

Filippo-Morten et al., BreastJ 2016; 22 (1):33-45



Uptake of RRM is increasing

0%

2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016
RAM Rk soauoing masiociomy 00 Roe of RAM
RRSO. Rakvoducng Salpingo-cophoreciony o0 Rae of RRSO

Filippo-Morten et al., BreastJ 2016; 22 (1):33-45



Factors driving increased RRM

® |ncreased awareness and lower cost of
genetic testing

" Technical advances in surgery

Better access to DIEPs
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" |ncreased awareness and lower cost of
genetic testing

" Technical advances in surgery
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® But of course.....
> the NSM
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Nipple sparing mastectomy
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E. Ducts with common orifice

‘, = ] D. Narrow ducts at tip I_ID_lc _3 w\wN A@O\Ov
: /u\A\;\q, = —C Ducts arising from the areola m__ _3 —Ummm O._... j_UU_m

B. Waist

Stolier et al, Ann Surg Oncol, 2008



Nipple sparing mastectomy

DATA on safety/
effectiveness in high
risk/ BRCA??
RETTIM L
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NSM for Risk Reduction

" No randomized trial data

= Some comparative data in high risk with FH

= Some observational data in BRCA carriers
Short-term f/U



NSM for Risk Reduction

= Women with high risk due to FH
639 patients BPM 1960-1993; 14 yr f/u
90% subcutaneous mastectomy

Cancers;
* 6 In flaps
* 1in NAC (0.2%)

Hartmann et al, JNCI| 2001



Factors driving increased RRM

>
» Pre-pectoral




Risk reducing surgery
in the cancer setting



At least in the short term......




Treatment Options

Neo-adjuvant chemotherapy
Breast Conservation Surgery

Unilateral mastectomy +/-
reconstruction

Bilateral mastectomy +/- reconstruction

Bilateral salpingoophorectomy at time of
breast surgery



The plan.......

Wide local excision Bilateral nipple sparing

: Adjuvant tectomi ith
(therapeutic mammoplasty), ‘ ‘ mastectomies wi
SNB Left breast reduction chemotherapy DTI reconstruction and BSO




Cumulative Incidence (%)

Local Recurrence

Figure: Cumulative incidence of ipsilateral or bilateral
breast cancer by surgical approach

101
Lumpectomy 110 events/381
Q9 1 Mastectomy, 84 events/366
Sl Bilateral Mastectomy, 3 events/212
Q8 1

Years of follow=up
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Bilateral mastectomies

= Prevents local recurrence

Probably only of relevance after 10 years
Can be lowered with BSO

" Prevents contralateral breast cancer
Minimum risk up to 1.5-2 years after diagnosis
Risk is strongly related to age

" Prevents death
Probably no effect until after 10 years



Probability of survival
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Risk of contralateral breast cancer among
subjects by age at first breast cancer diagnosis

<40, 81 events/354

— > 50, 16 events/151
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Breast Cancer Mortality - BRCA

120
100

80
60 BRCA1
10 BRCA2

20

0
5year 10vyear 15vyear 20 vyear

BRCA1 7% 15% 21% 30%
BRCA?2 4% 13% 20% 26%



No Bil PM

Bil PM

Probability of survival

328

151

101

0.9 1

0.8 -

0.7 1

0.6 1

0.5 1

Risk of death

Contralateral vs. no contralateral mastectomy

-
p = 0.006
No Bil PM, 36 events/328
Bil PM, 2 events/151
I ' I I ! I ' 1 1 I I ! I 1
10 11 2 13 14 15 17 18 19 20
Years after diagnosis
12/37 44 174 Lum, 154 UM 36
1/2 3 43 Lum, 105 UM, 3 Bil M 2

Narod S, with kind permission



Breast cancer specific mortality

(676 patients with BRCA1 or 2 with stage 1 or 2 disease)

Chemotherapy 0.97 (0.67-1.38) 0.84
Oophorectomy® 0.47 (0.29-0.76) 0.02

Ipsilateral Mastectomy 1.03 (0.54-1.08) 0.90
(versus lumpectomy)

Contralateral Mastectomy® 0.60 (0.34-0.87) 0.03

0.72 (0.46-1.14) 0.16
0.46 (0.27-0.79) 0.05
1.19 (0.67-1.26) 041

0.59 (0.36-0.92) 0.07

2 Adjusted for age at diagnosis, year of diagnosis, BRCA gene (BRCA1 or BRCA2), tumour size (cm),
nodal status (positive/negative), ER status (+, -, missing), chemotherapy, tamoxifen, oophorectomy and

contralateral mastectomy
b Time-dependent variable

60

Metcalfe K et al, JAMA Oncol. 2015;1(3):306-313



The clinical management of BRCA mutation

OZOO_U_..>M.._,HO ¢ carriers and those at high risk of breast cancer
RECONSTRUCTIVE BREAST

SURGERY MEETINGS * Riskreducing strategles

» Techniques of risk-reducing surgery
* Population testing

* Non-BRCA pathogenic mutations

+ Pathological risk lesions

« BRCA related breast cancer

...See the northern Lights

Live Surgery

* Pre-pectoral implant reconstruction

<RRS

* Fat grafting
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Risk Reducing Surgery

* Revision surgery
Demonstration of latest implants, ADM’s, Meshes,

fat grafting techniques
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