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! 
W

e are selecting patients for B
R

C
A genetic 

testing based on fam
ily history 

"
 

10-20%
 rule, M

anchester score of >17 

! 
P

atients can have a strong fam
ily history and 

do not have a B
R

C
A m

utation 

! 
P

atients w
ithout any fam

ily history can have a 
B

R
C

A m
utation 

 
M

odern day genetic counselling 
and predictive testing 







  

P
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A
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screened 

Fam
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H
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rm
- 

66 screened 
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O
verall B

R
C

A positivity 
2.45%

 

P
ercentage of FH

 B
R

C
A 

carriers 
1.16%

 
(12/1034) 

G
enetic testing 

530 (all) 
66 (fulfill FH

 criteria) 
N

o. of carriers detected 
(during study) 

13/530 
9/66 

B
R

C
A + w

ith FH
 

3/13 
9/66 

B
R

C
A + w

ithout FH
 (2.04%

) 
10/13 

A
dditional 5 (detected after 

study 3 yr com
pletion in 210 

participants) 
N

um
ber of B

R
C

A carriers 
not fulfilling FH

 criteria (of 
total P

S
 population) 

10/530 
(1.89%

) 
5/504 

(rem
aining 218 not tested yet) 

N
o. of B

R
C

A carriers fulfilling 
FH

 criteria 
3/530 

 
9/504 

S
ensitivity of approach 

A
pproaching 100%

 
44.4%
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S
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A
pproaching 100%
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56%
 of carriers w

ould not have been 
identified if FH

 criteria w
ere applied to 

select for testing 

  





! 
O

f all breast and ovarian cancer survivors in the 
U

S
A eligible for testing 

"
 

O
nly 14%

 w
ere actually tested 

! 
90%

 of unaffected B
R

C
A carriers had yet to be 

identified and m
ost at risk had yet to be tested 

    



“Is the problem
 that large num

bers of w
om

en have had undue 
levels of stress and anxiety, have not received proper inform

ed 
consent, or have been m

anaged inappropriately because they w
ere 

tested by som
eone other than a genetic counselor? O

r is the 
problem

 that hundreds of thousands of m
utation carriers are still 

unaw
are of their status and w

ill develop cancers that could have 
been prevented or found earlier 

   



S
o w

ho are w
e testing??? 

! W
om

en w
ith breast cancer 

"
 

Triple negative <60 
"
 

B
ilateral B

C
, both <50 

"
 

B
C

 <30 
"
 

B
C

 + O
C

 any age 



Failure	of	cancer	preven/on	

! C
ancer is diagnosed in a know

n B
R

C
A 

m
utation carrier 

! D
iagnosing a B

R
C

A m
utation carrier  

 after diagnosis of cancer   

 

  



Population based 
genetic testing 







165 C
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95 U

K
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E
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R
ationale for 

P
opulation S

creening 
! 

N
o need for pre-test counselling 

! 
N

o m
utation carrier w

ill be left unidentified 

! 
P

eople w
ill know

 they are m
utation carriers 

before being diagnosed w
ith cancer 

! 
P

atients w
ill know

 their carrier status w
hen 

diagnosed w
ith cancer, using the inform

ation to 
guide their treatm

ent  



R
isk reducing surgery

 

 

  





N
IC

E
 guidelines 

! R
isk reducing surgery is appropriate only for a 

sm
all proportion of w

om
en w

ho are from
 high-

risk fam
ilies and should be m

anaged by a 
m

ultidisciplinary team
 

! W
om

en considering bilateral risk-reducing 
m

astectom
y should have genetic counselling 

in a specialist cancer genetic clinic before a 
decision is m

ade 

! P
re-operative counselling about psychosocial 

and sexual consequences of bilateral risk-
reducing m

astectom
y should be undertaken 





25-50%
 

>
50%

 
<

=
 15%

 
16-25%

 

Average 
M

oderate 
H

igh 
Very H

igh 

N
o 

Yes 
G

enerally no, 
but for discussion 

C
hem

oprevention/S
urveillance 

C
ategories of lifetim

e risk of breast cancer  
- w

hen should w
e consider risk reducing surgery? 



H
igh risk gene m

utations 



N
IC

E
 guidelines 

! A
ll w

om
en considering bilateral risk-

reducing m
astectom

y should be able to 
discuss their breast reconstruction options 
(im

m
ediate and delayed) w

ith a m
em

ber of 
a surgical team

 w
ith specialist oncoplastic 

or breast reconstructive skills 

! A surgical team
 w

ith specialist oncoplastic/
breast reconstructive skills should carry out 
risk-reducing m

astectom
y and/or 

reconstruction 
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R
isk R

educing 
Surgery 

R
isk reducing 

m
astectom

ies 

N
on-affected 

carrier 

Bilateral 
m

astectom
y 

In the cancer 
setting 

C
ontralateral 

Im
m

ediate 
D

elayed 

O
ophorectom

y 



N
on-affected 

A
ffected w

ith BC
 

D
eveloping  

breast cancer 
D

ying of  
breast cancer 

W
hat risk are w

e reducing? 



The approach to risk reducing 
surgery m

ay be different in the non-
affected vs. cancer setting 

    



R
isk reducing surgery in the 

non-affected carrier  

 

  



H
ow

 effective is m
astectom

y  
at decreasing risk? 



How
	do	you	assess	the	im

pact		
of	RRM

	on	survival?	

! P
robability of being alive at a certain age 

! Life years gained 
  



K
urian et al, J C

lin O
ncol 2010 

P
redicted overall survival (%

) to  
age 70 for B

R
C

A
1- A m

odel 
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M
odelling	effects	of	RRM

	
and	RRSO

	on	Survival	
! 

B
R

C
A

1 – R
R

S
O

 
"
 

M
ost im

portant single intervention to im
prove 

survival is R
R

S
O

 at 40 (15%
 gain in survival) 



A
ssociation betw

een oophorectom
y and 

all-cause m
ortality by m

utation status and 
history of breast cancer 

A
ge grou

p
 at 

stu
d

y en
try 

N
 

B
R

C
A

1 
H

azard
 ratio 

(95%
 C

I) 
P

-valu
e 

B
R

C
A

2 
H

azard
 ratio 

(95%
 C

I) 
P

-valu
e 

Previous  
Breast C

ancer 
2565 

0.31  
(0.24-0.39) 
<0.0001 

0.34  
(0.22-0.52) 
<0.0001 

N
o Previous  

C
ancer 

2633 
0.21  
(0.13-0.36) 
<0.0001 

0.65  
(0.07-5.73) 
0.70 

N
arod S

, kind perm
ission, JC

O
 2014 



M
odelling	effects	of	RRM

		
and	RRSO

	on	Survival	

! S
urvival m

axim
ized w

ith R
R

M
 at 25 and 

R
R

S
O

 at 40 

! Little survival benefit to R
R

M
 if after 40 



M
odelling	effects	of	RRM

	
and	RRSO

	on	Survival	
! 

B
R

C
A

1 – R
R

S
O

 
"
 

M
ost im

portant single intervention to im
prove 

survival is R
R

S
O

 at 40 (15%
 gain in survival) 

! 
B

R
C

A
2 – R

R
M

 
"
 

M
ost im

portant single intervention is R
R

M
 by age 

40 (7%
 survival gain) 

! 
R

R
S

O
+R

R
M

 at 40 – better than either alone 
"
 

B
R

C
A

1 24%
 survival gain 

"
 

B
R

C
A

2 11%
 survival gain 



For m
any non-affected w

om
en, 

reducing B
C

 risk and need for B
C

 
treatm

ent is still w
orthw

hile even 
if there is not a survival benefit! 

  



General	Recom
m
enda/on	of	RRM

		
in	the	“prophylac/c”	seN

ng	

! R
R

M
 ~40 ?? 

 ! R
S

O
, 35 for B

R
C

A
1/ 45 for B

R
C

A
2 

 

  



A
uthor 

D
ate 

Sam
ple Size 

%
R

R
M

 
U

yei et al 
2006 

37 
24 

K
ram

 et al 
2006 

43 
19 

Friebel et al 
2007 

537 
21 

M
etcalfe et al 

2008 
1383 

18 
B

eattle et al 
2009 

272 
23 

K
w

ong et al 
2010 

31 
18 

S
kytte et al 

2010 
306 

50 

S
chw

artz et al 
2012 

144 
37 

G
arcia et al 

2013 
305 

44 
Filipo et al 

2014 
87 

44 

U
ptake of R

R
M

 in B
R

C
A carriers 

Filippo-M
orten et al.,  B

reast J  2016; 22 (1):33-45 



U
ptake of R

R
M

 is increasing 

Filippo-M
orten et al.,  B

reast J  2016; 22 (1):33-45 



Factors driving increased R
R

M
 

! Increased	aw
areness	and	low

er	cost	of	
gene/c	tes/ng	

! Technical	advances	in	surgery	
"
 BeRer	access	to	DIEPs	
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! Technical	advances	in	surgery	
"
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! But	of	course…
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"
 the	N

SM
	

"
 Pre-pectoral	



N
ipple	sparing	m

astectom
y	



TD
LU

 in 3/32 (9%
)  

all in base of nipple 

S
tolier et al, A

nn S
urg O

ncol, 2008 



N
ipple	sparing	m

astectom
y	

D
A

TA
 on safety/

effectiveness in high 
risk/BR

C
A

?? 



! 
N

o random
ized trial data 

 ! 
S

om
e com

parative data in high risk w
ith FH

 

 ! 
S

om
e observational data in B

R
C

A carriers 
"
 

S
hort-term

 f/U
 

N
SM

	for	Risk	Reduc/on	



! 
W

om
en w

ith high risk due to FH
 

"
 

639 patients B
P

M
 1960-1993; 14 yr f/u 

"
 

90%
 subcutaneous m

astectom
y 

 "
 

C
ancers; 

!
 

6 in flaps 
!
 

1 in N
A

C
 (0.2%

) 
 N

SM
	for	Risk	Reduc/on	

H
artm

ann et al, JN
C

I 2001 



Factors driving increased R
R

M
 

! Increased	aw
areness	and	low

er	cost	of	
gene/c	tes/ng	

! Technical	advances	in	surgery	
"
 BeRer	access	to	DIEPs	

! But	of	course…
..	

"
 the	N

SM
	

"
 Pre-pectoral	



Risk	reducing	surgery	
	in	the	cancer	seN

ng	



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

In a B
R

C
A m

utation carrier w
ith breast cancer, 

the risk of dying from
 breast cancer is related 

to the disease she has and to a lesser extent 
to the disease she m

ay get in the future
 

 

  



Treatm
ent	O

p/ons	

! N
eo-adjuvant chem

otherapy 

! B
reast C

onservation S
urgery 

! U
nilateral m

astectom
y +/- 

reconstruction 

! B
ilateral m

astectom
y +/- reconstruction 

! B
ilateral salpingoophorectom

y at tim
e of 

breast surgery 



The	plan…
....	

W
ide local excision 

 (therapeutic m
am

m
oplasty),  

S
N

B
 Left breast reduction 

A
djuvant  

chem
otherapy 

B
ilateral nipple sparing  
m

astectom
ies w

ith 
 D

TI reconstruction and B
S

O
 



Local	Recurrence	

1.2%
 pr/yr 

w
/R

x, chem
o and/or endo 



O
ver-all IB

TR
 B

R
C

A vs. sporadic 
B

R
C

A w
/B

S
O

 vs. sporadic 



Bilateral	m
astectom

ies	

! 
P

revents local recurrence 
"
 

P
robably only of relevance after 10 years 

"
 

C
an be low

ered w
ith B

S
O

 

! 
P

revents contralateral breast cancer 
"
 

M
inim

um
 risk up to 1.5-2 years after diagnosis 

"
 

R
isk is strongly related to age 

! 
P

revents death 
"
 

P
robably no effect until after 10 years 



M
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 et al, B
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 2011 

 E
vans D

G
R

, et al, B
reast C

ancer R
es Treat, 

2013 
 

R
ise of curves 

at 1.5 to 2.5 years 

Contralateral	breast	cancer	



B
reast C
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ortality - B

R
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B
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m

u
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Ip
si / con

tra  
eith

er 
first su

rgery  *  
d

eath 

N
o Bil PM

  
328 

12/37  
44  

174 Lum
, 154 U

M
  

36 

Bil PM
  

151  
1/2  

 3  
43 Lum

, 105 U
M

, 3 Bil M
  

 2  

* the 2
nd surgery of the 151: for the 43, 30 had BPM

, 13 had contra PM
; for the 105, 104 had contra PM

 and 1 had BPM
, 

for the 3 had Bil M
, no further surgery. 

N
arod S

, w
ith kind perm

ission 

Risk	of	death		
Contralateral	vs.	no	contralateral	m

astectom
y	



B
reast cancer specific m

ortality  
(676 patients w

ith B
R

C
A

1 or 2 w
ith stage 1 or 2 disease) 

60	

U
n

ivariate 
R

R
 (95%

 C
I) P 

M
u

ltivariate a 

R
R

 (95%
C

I) P 
C

hem
otherapy 

0.97 (0.67-1.38) 0.84 
0.72 (0.46-1.14) 0.16 

O
ophorectom

y
b 

0.47 (0.29-0.76) 0.02 
0.46 (0.27-0.79) 0.05 

Ipsilateral M
astectom

y 
(versus lum

pectom
y) 

1.03 (0.54-1.08) 0.90 
1.19 (0.67-1.26) 041 

C
ontralateral M

astectom
y

b 
0.60 (0.34-0.87) 0.03 

0.59 (0.36-0.92) 0.07 

a Adjusted for age at diagnosis, year of diagnosis, BR
CA gene (BR

CA1 or BR
CA2), tum

our size (cm
),  

nodal status (positive/negative), ER
 status (+, -, m

issing), chem
otherapy, tam

oxifen, oophorectom
y and 

contralateral m
astectom

y 
b Tim

e-dependent variable N
orth A

m
erican S

tudy
 

M
etcalfe K

 et al, JA
M

A O
ncol. 2015;1(3):306-313 




