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Presentation Notes
First I just want to thank you for having me here today.  It’s quite a blessing to be presenting at HCC where I started my career many many years ago.  So thank you again.
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To get started today - we’re going to be talking about how hereditary cancer and its role  - in breast health and oncology.
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So what do I mean by that
If we take all breast and ovarian cancer and break it down to three subcategories this is what it would look like.
The majority of cancer would be Sporadic which is represented by the light blue color.  Sporadic cancers are thought to happen by chance or just live in that no mans land where we just don’t know. 
20-30% of breast cancer is felt to be Familial represented by the yellow.  These are family clusters of CA most likely caused by multiple factors. 
Lastly, but most importantly. Hereditary makes up 5-10% of breast Cancer and 10-25% of Ovarian Cancer.  This is when someone has an alteration or mutation that is thought to be harmful in a gene.  
(Key work harmful, because we all have alterations is our genes).  
These alterations can significantly increase an individual's risk for certain cancers.  In addition it allows us to target which family members that may have that same risk.
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So Let’s take a better look at Sporadic Cancer.
Again it’s responsible for approximately 60-70% of all breast and ovarian cancer.  Thought to happen by chance or unexplained.
When taking these family’s medical history you can expect to see.
Typically an isolated case or limited cancer history in the family
Later Age Onset of Cancer  -  (BC remember when talking about cancer, AGE is the greatest risk)

There is LOW to NO Additional Risk for Family Members beyond general population risk which is  (1 in 8 / Average Risk 12%)

Earlier I said when taking a family’s medical history - I just want to pause for a moment - this is probably one of the most significant things you can do for your patient.  
There is no better way to know where we are going then to look at where we’ve come.  
Three generations, how many siblings, how many aunts and uncles, age of disease onset.  
Spend some time her with your patients, it has great reward! 
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Familial Cancer we said early accounts for 20-30% of breast cancer.
The family medical history will
Typically have more CA than expected by chance
Later Age cancer onset

Possible causes 
Lifestyle (tob/etoh/limited exercise), 
Environment or Exposure Risk (occupation/something they were exposed to growing up) 
genetic polymorphism or genetic changes with low risk  
Or Combination of them all. 

Family members will have elevated risk of developing breast cancer.  The population would be recommended to come see me at the Breast Center or find a High Risk program close to their home. 
It important for them
To know lifetime risk of developing breast cancer. 
Have a personalized screening recommendations which could included annual breast mri in addition to mammogram. 
Discuss medication options to decrease breast cancer risk. 
Genetic Consultation, to rule out hereditary cancer
Any much more 

.
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Hereditary Cancer - This is when someone carries an alteration or mutation that is thought to be harmful in a gene.  These alterations can significantly increase an individual's risk for certain cancers. 
Doesn’t mean there going to get cancer but increase their risk.
Certain genes have certain cancer risk and hopefully by the end of this presentation you will be better equipped to see some of those patterns.
Again hereditary is a very small piece only about 5-10% of breast cancer patients -- but BIG RISK!

The pedigree
Early Age onset
Multiple affected individuals
Cancer Clusters (different cancer risk with different genes)
The majority of these genes have an dominant inheritance pattern, therefore a generation pattern (same side lineage) may be seen.   This pedigree doesn’t show the paternal lineage. 
Sometimes multiple primaries can be seen (breast/ovarian or bilateral breast cancer). Not shown here.


10-25% Ovarian CA is hereditary.  Estimated cases (2017) 22,000  Estimated deaths 14,000.  
Those are not good numbers!
PREVENTION is going to be key to getting those numbers down!!! 
And we can’t prevent if we don’t identify that individual.
So I Encourage you again TAKE A FAMILY HX…..anyone with ov ca should have genetic testing and anyone with ov ca in their family should undergo a genetic evaluation.
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I always tell my kids repetition is the key to learning
So again hereditary cancer is caused by a harmful mutation on a gene. 
So if 5-10% of breast cancer is hereditary as you can see by this slide the majority well be due to a mutation in the BRCA1 or BRCA2 gene


Other genes which we’ll talk about

I do want to spend a little time on undiscovered genes.  27% that’s laughable - we always think we know more than we really do. 
But anyways this is important for patients and medical professionals to know.  
If an individual undergoes genetic testing and NO mutation is identified - It doesn’t mean one doesn’t EXIST!   
There is so much we don’t know
A negative result is only indicative for what we tested!!!!
I highlight/circle the genes tested for my patients and encourage a reevaluation in 2-4 years to see if there something new! Most of these patients will fall into familiar high risk group that we talked about earlier and we be followed every 6 months for CBE and breast imaging.



BRCA 1 and BRCA 2

● 1990 Mary-Claire King
● BRCA 1 - 1994 and BRCA 2 - 1995

● 1996 Myriad BRCAnalysis hits the Market
● Chromosome 17 and 13

● >2,000 Mutations
● Autosomal Dominant Inheritance

● Tumor Suppressor Gene
● Carrier Frequency 1 in 500-800

● 1 in 40-50 Ashkenazi Jewish Heritage
( BRCA1 185delAG, BRCA1 5382insC, BRCA2 6174delT)
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Mary Claire King and her team were instrumental in the discovery of the so-called breast cancer gene
1994 BRCA was isolated and BRCA2 was in late 1994 early 1995
Myriad Laboratory brought BRCA testing to the open market in 1996 and was the only lab performing testing up until 2013
BRCA 1 is on chromosome 17 and BRCA 2 is on chromosome 13. 
There have been over 2,000 mutation identified.  
AD inheritance,  
BRCA2 Recessive Disorder Fancomi Anemia (bone marrow failure, leukemia and other cancers) AVERAGE LIFE SPAN 20-30 
AJ Founder BRCA1 185delAG,   BRCA1 5382insC,  BRCA2  6174delT
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BRCA 1 and BRCA 2 Slightly Different but get lumped together bc of their similarities.
BRCA 1 typically stronger risk for ovarian cancer and earlier age onset of disease.
Secondary breast Cancer of breast cancer - NOT RECURRENCE new primary. 
? Prostate Cancer and Pancreatic CA - again this is where family history is important.
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Breast 45% secondary 40% 
Ovarian CA lower risk at 10-20%
Male breast CA seen more often in brca 2 at 6%
BRCA 2 mutations have been associated with a 2-6 fold increase in risk for prostate cancer. Prostate cancer with w BRCA1/2 mutation appear to have a more aggressive phenotype ( more frequently associated with a gleason score of > 7)
BRCA 2 carriers also have been reported to have a higher risk for melanoma with focus on melanoma ocular
In addition to pancreatic cancer - NO SCREENING.  TYPICALLY LOOK AT FAMILY HX FOR SCR NEEDS.




HIGH RISK important to note that if an individual has a 50 -85% of getting breast cancer than they have a 15-50% of not getting breast cancer  AND PATIENTS NEED TO HEAR THAT!!!!!!





Ovarian CA Risk 
For Mutation Carrier

Breast CA Risk 
For Mutation Carrier
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Helps to Personalize Risk
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RED FLAGS























BRCA Testing Criteria

MOST Insurance Companies 
Follow NCCN Criteria with some Exceptions!

Presenter
Presentation Notes
NCCN wealth of information - anyone can sign up
Always changing don’t blink
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CAUTION WHEN COLLECTING FAMILY HISTORY
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SCREENING MANAGEMENT
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SCR can be individualized if the family history includes breast diagnosis before the age of 30.
Mammogram alternating with MRI - detect Interval CA.  
To age 75 then manage on individual basis
TVUS and serum CA-125 may be considered at the clinician’s discretion starting at 30 to 35 years of age. 					
Men testing positive for a BRCA1/2 mutation should have an annual clinical breast examination and undergo training in breast self- examination with regular monthly practice starting at 35 years of age.   MAMMOGRAM not indicated for men.						
Screening for prostate cancer starting at 45 years of age should be recommended for BRCA2 carriers and considered for BRCA1 carriers.  

For both men and women testing positive for a BRCA1/2 mutation, a full body skin and eye exam for melanoma screening

Investigational protocols for pancreatic cancer screening should be considered. 
The International Cancer of the Pancreas Screening (CAPS) Consortium recommends screening for pancreatic cancer in patients with a BRCA2 mutation who have a family history of pancreatic cancer.279 Though endoscopic ultrasound (EUS) and endoscopic retrograde cholangiopancreatography (ERCP) were identified as potential screening tools, the Consortium acknowledged that more research is needed on an optimal screening schedule 
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Counsel MEN on Risk
MMG not recommended.
CBE
Prostate SCR
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Dense breast tissue - consider 3D 
False Positives ---WARN patient.  MRI 
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Tamoxifen may be less effective in BRCA 1 - SERM selective estrogen receptor modulator (BRCA 1 prone to ER-)
Limited studies Tamoxifen post BSO ? reduces breast CA
Oral Contraceptive reduce risk with 5 yr use, protective benefit post stopping.  Mechanism not understood, research.
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Histology Can Predict GENE.  
BRCA 1 traditional ER/PR -, HER/2 - and seen more in triple neg disease
BRCA 2 traditional ER/PR+, HER/2 -, and not seen as often in triple neg disease

				
This is significant because histology also predicts treatment and prevention.
If the histology is different is our approach.
For Example Tamoxifen which is a SERM selective estrogen receptor modulator.  
This is used for the treatment of ER+ cancers and has been shown to decrease invasive breast cancer by approx 50% in PM HR women.
However limited data is available for BRCA 1 and BRCA 2 carrier. 
A large prospective study was promising for BRCA1 carriers ??? but there has been mixed review and more data is needed.
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No breast imaging recommended post mastectomy.
Insurance covers reconstruction -Better cosmetic outcome - no imaging in reconstructed breast - recommend CBE
Nipple sparing mastectomy. 
Autologous (Au-tall-lo-gous) surgeries - using your own tissue graft. Fat transfer!

The NCCN Guidelines Panel recommends RRSO for women with a known BRCA1/2 mutation, typically between 35 and 40 years of age for women with a BRCA1 mutation. 
For women with a BRCA2 mutation, it is reasonable to delay RRSO for management of ovarian cancer risk until between 40 and 45 years of age since ovarian cancer onset tends to be later in women with a BRCA2 mutation.289 
RRSO should only be considered upon completion of childbearing. 
Peritoneal washings should be performed at surgery, and pathologic assessment should include fine sectioning of the ovaries and fallopian tubes 
					
It has been reported that short-term hormone replacement therapy (HRT) in women undergoing RRSO does not negate the reduction in breast cancer risk associated with the surgery.3 
CAUTION Still because of limited data				

Salpingectomy (surgical removal of the fallopian tube with retention of the ovaries) completion rates are increasing, especially in women younger than 50 years of age.305 
Despite some evidence regarding the safety and feasibility of this procedure,305,306 more data are needed regarding its efficacy in reducing the risk for ovarian cancer.274,307 
Further, BRCA1/2 carriers who undergo salpingectomy without oophorectomy may not get the 50% reduction in breast cancer risk that BRCA1/2 carriers who undergo oophorectomy receive. 
Therefore, at this time, the panel does not recommend risk-reducing salpingectomy alone as the standard of care in BRCA1/2 carriers. 
Clinical trials of interval salpingectomy with delayed oophorectomy are ongoing (eg, NCT02321228, NCT01907789). 
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Management can impact surgical decision in newly diagnosed breast cancer.





Presenter
Presentation Notes
TESTING OPTIONS and INTERPRETATION OF results
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Positive - offspring have 50%
Identify inheritance pattern
Family letter
Negative - OFFspring negative based on their lineage.
Negative - ONLY negative for the genes tested
Recommend follow up in 2-4 years to discuss any new testing options.
VUS - RECLASSIFICATION : CONTACT INFORMATION
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READY TO TEST - NOT THAT SIMPLE

















● Gene: TP53

● Inheritance:  Autosomal Dominant

● Prevalence: 1 in 5,000-20,000
● De Novo 7-10%

● 25-85% Lifetime Risk of Breast Cancer
○ Screening Breast MRI start age 20
○ Consider RRM

● Average age of Diagnosis 38-46yo
● <1% overall of all breast cancer

● Risk of childhood cancers, Leukemia, Sarcoma, Colon & Brain CA
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Childhood cancers
Testing recommended for children
Strong phenotype typically will be seen in the pedigree.



● Gene:  PTEN

● Prevalence:  1 in 200,000  
● De Novo Rate 10-47%

● 25-50% Lifetime Risk of Breast Cancer
○ Screening Breast MRI start age 30
○ Consider RRM

● Risk Thyroid, Uterine & Colon CA

Physical Features
○ Macrocephaly (Head 

Circumference >58-60)
○ Papillomas on skin and 

mucosa
○ Dysplastic gangliocytoma of 

cerebellum 
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RRM Consider based on Family history
Rare
Typically not seen on pedigree -  High de novo rate
Typically red flag w/ physical findings. - head circumference




● Gene: STK11

● Inheritance: Autosomal Dominant

● Prevalence: 1 in 8,000-200,000

● Hamartomatous & Adenomatous Polyposis 
Especially of the Small Intestine

● 30-54% Lifetime Risk of Breast Cancer
○ Screening Breast MRI start age 25
○ RRM Evidence insufficient /?Family Hx

● Risk of Colon, Gastric, Pancreatic, Uterine, Ovarian, Sex 
Cord Tumor etc.
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RRM Evidence not sufficient base on family History



Hereditary Diffuse Gastric Cancer
● Gene: CD1

● Inheritance: Autosomal Dominant
● De Novo Variants have been reported

● 42% Lifetime Risk of LOBULAR Breast Cancer
○ Screening Breast MRI start age 30
○ Consider RRM

● 56-70% Lifetime Risk of Gastric Cancer 
○ Average age of onset age 38
○ Gastrectomy recommended age 18-40yo

● Risk of Colon and Prostate Cancer













Fanconi Anemia

Ataxia Telangiectasia

MUTYH Polyposis





● Informed Consent
● Pre-test Counseling
● Post-test Counseling
● Risk reduction 

counseling
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NCCN /SGO society gyn oncol  RECOMMEND Mulitgene testing only be performed in consultation with a cancer genetic specialist
COLOR - BRCA gene or 30 gene
23 and me - BRCA for Ashkenazi Jewish founder sites  BRCA1 185delAG, 5382insC and  BRCA2 6174delT
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Starts with a family history.  It so important
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Consider panel options and TAT, Concerned about overloading the patient.
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Multigene panel the majority of genes are autosomal dominant.  Possible the patient has 2 mutation (1maternal and 1 paternal)
Confirm/Verify Ovarian Cancer - Families confuse with cervical, uterine, gastric
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IF proband older - Do you test ???limited family Structure





Yes. Preimplantation genetic 
screening and diagnosis.  
Consider testing partner for 
some mutations.
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HIPA pirvacy rule -- duty to warn??   ASHG: Miranda warning?  Imminent Threat or Serious Disease
American Medical Association (AMA) and the American Society of Clinical Oncology (AMCO) say that the doctors’ duty to patient confidentiality restricts them from communicating genetic risk to a family member based on patient test results regardless of the nature of the potential diseases.


e Institute of Medicine (IOM) and American Society of Human Genetics (ASHG) have issued statements that doctors should be allowed to contact relatives about genetic risk. The consensus among these groups is that the unauthorized disclosure of genetic risk to a patient’s relative should be permitted if (i) disease is highly likely to occur; (ii) the disease is ”serious“ and ”imminent”; and (iii) the disease is “preventable“ and ”treatable” (early monitoring and intervention would reduce the genetic risk).
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