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Sponsors

CSEM’s Knowledge Transfer Activities (KTA) are planned independently by CSEM to 
achieve scientific integrity and balance.

The 2024 CSEM KTA have received unrestricted educational grants from:

ADVOCATE SPONSOR



Interaction

 Pre & post tests via Slido – be sure to sign in for 
your Section 3 credits

 Use the Q&A in Slido to ask questions during 
presentations

 Live discussion at 8:30 in Zoom room. Click the 
JOIN ZOOM MEETING button under your video 
player. 
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Scan, login to to Slido



Section 3 Self-Assessment Credits

SIGN IN TO 
SLIDO

PRE-TEST POST-TEST REVIEW AND 
REFLECT
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Pre-test Questions

 Ensure you are signed in to Slido: Name, Email

 Slido.com with code: #3559013
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Scan, login to to Slido



Agenda

7:00 pm Welcome and Introductions – Sandra Cooke-Hubley

7:05 pm Pre-test Questions 1-2 MEN

7:10 pm Multiple Endocrine Neoplasia, Type1 (Burin): Lessons for Newfoundland and Elsewhere - 

  Jane Green

7:25 pm  Post-test Questions 1-2 & Discussion

7:35 pm  Pre-test Questions 3 Genetics

7:40 pm  Introduction to Genetics Part 1 – Ari Morgenthau

8:00 pm  Pre-test Questions 4-5

8:05 pm  Introduction to Genetics Part 2 – Ari Morgenthau 

8:25 pm  Post-test Question 3-5

8:30 pm  Live Panel Discussion and Q&A (Join Zoom room)

8:55 pm  Take-away messages and Wrap Up
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CONFLICT OF INTEREST DECLARATION – Sandra Cooke-Hubley

I DO NOT have a relationship with for-profit/not-for-profit organizations to disclose.

Nature of relationship(s) Name of for-profit or not-for-profit 

organization(s)

Description of relationship(s)

Any direct financial payments 

including receipt of honoraria

Membership on advisory 

boards or speakers’ bureaus

Funded grants or clinical trials

Patents on a drug, product or 

device

All other investments or 

relationships that could be 

seen by a reasonable, well-

informed participant as 

having the potential to 

influence the content of the 

educational activity



Learning Objectives

At the end of this session, participants will be able to:

• Develop a clinical approach to detecting familial conditions in endocrine 
patients, such as MEN1.

• Develop an approach to reviewing and applying genetic test results, using MEN 
syndromes as an example.

• Determine how to investigate variances of unknown significance and best 
practices in following patients.
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Multiple Endocrine Neoplasia, Type1 (Burin): 

Lessons for Newfoundland and Elsewhere

Jane Green, OC, NOL, PhD, FCCMG (Honorary)

Develop an approach to reviewing and applying genetic 

test results, using MEN syndromes as an example



When do you suspect a hereditary condition?

a) patient has a specific surname

b) early age at onset

c) person comes from a certain community     
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Post-test Question #1 - Answer

REFERENCE



Post-test Question #2 - Answer

Does every patient with MEN1 have multiple manifestations?

a) Every genetic condition has multiple manifestations

b) Some MEN1 patients have multiple manifestations

c) MEN1 patients have only one manifestation
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REFERENCE



An endocrinologist focused approach 

to genetic testing reports
Dr. Ari Morgenthau

Pre-Test Question #3



Dr. Ari Morgenthau Presentation Title

An endocrinologist focused approach to genetic 

testing reports



CONFLICT OF INTEREST DECLARATION – Ari Morgenthau

I DO have a relationship with for-profit/not-for-profit organizations to disclose:

Nature of relationship(s) Name of for-profit or not-for-profit 

organization(s)

Description of relationship(s)

Any direct financial payments 

including receipt of honoraria

Membership on advisory 

boards or speakers’ bureaus

Funded grants or clinical trials

Patents on a drug, product or 

device

All other investments or 

relationships that could be 

seen by a reasonable, well-

informed participant as 

having the potential to 

influence the content of the 

educational activity

Global Genes Non-Financial Advisory Position related 

to the RARE Compassion Program



Objectives

 By the end of todays talk you will be able to:

 Understand the types of genetic test results that can be obtained

 Develop an approach to reviewing genetic test results 

 Improve understanding and comfort with variants of uncertain significance 



Outline

 Brief introduction to genetics 

 The Case: a 28 year old with a prolactinoma and hyperparathyroidism

 Version 1: An approach to positive results

 Version 2: An approach to negative results

 Version 3: An approach to variants of uncertain significance  (VUS)



Introduction to Genetics



Our genetic 

information is 

made up of 

approximately  

22,000 genes on 23 

paired 

chromosomes 

Image of Ch 11

from Wikipedia 



Main clinically available gene-based tests

• Single gene sequencing

• Multiple gene sequencing (panels)

• Deletion/Duplication 

testing (MLPA) 

• Whole exome 
sequencing (WES)

Looking at all of one gene or 
the exons of specific genes

Looking to see if there are multiple 
exons (within an individual gene that is 
missing or added)

Looking at all exons of all clinically relevant genes  
- Limited access in Ontario



The majority of commercial panels use exome 

based sequencing

Exome based 
sequencing

Genome based 
sequencing



Genetic test results are reported on a 

spectrum 

Negative Positive 

Uncertain

(VUS)



Outline

 Brief introduction to genetics 

 The Case: a 28 year old with a prolactinoma and hyperparathyroidism

 Version 1: An approach to positive results

 Version 2: An approach to negative results

 Version 3: An approach to variants of uncertain significance  (VUS)



28 year old mother referred with 

hyperparathyroidism and a prolactinoma   

 Referred with elevated:

 Calcium, PTH and Prolactin 

 No Galactorrhea or vision changes

 LMP 3 weeks ago

 Past Medical History:

 0.9cm Prolactinoma treated with 

cabergoline x1.5 years

 PCOS

 Kidney stones



Would you clinically diagnosis the patient 

with MEN1? 

Yes

No

Unsure



MEN1 is diagnosed 

clinically in someone 

two or more MEN1 

associated tumors 

Brandi et al 2021 Endo Rev



Should this patient be offered genetic testing?

A: Yes

B: No 

C: Unsure



When the endocrine society 

recommends testing for MEN1(Thakker et al 2012 JCEM)

 An individual with two or more MEN1-associated tumors

 An individual with a first-degree relative with a known pathogenic MEN1 variant

 An individual with a suspicious or atypical presentation:

 Multigland parathyroid disease 

 Parathyroid adenomas before the age of 30

 Gastrinoma or multiple pancreatic islet tumors at any age 
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Outline

 Brief introduction to genetics 
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MEN1 c.292delc (p.Arg98Glufs*21) Pathogenic

Positive Test



Breaking down the report



MEN1 c.292delc (p.Arg98Glufs*21) Pathogenic

Genes tested

The summary 

The evidence 

The technical

details



Understanding 

the evidence 

ACMG and AMP standards 

and guidelines for 

interpretation of sequence 

variants (2015)

          Richards et al. Genet 

Med



Understanding the evidence

 1) this frameshift variant is predicted to result in an altered 
protein product or absence of protein due to nonsense-
mediated decay

 2) this variant is not present in gnomAD

 3) this variant has been reported in individuals with pituitary 
tumors, insulinoma and/or hyperthyroidism as well as in an 
asymptomatic individual (PMID: 18601604, 37390813)

 4) another MEN1 truncating variant affecting the Arg81 
residue (p.Arg81*) has been reported in individuals with MEN 
1 (PMID: 17879353, 12112656, 2311764) and has been 
classified in ClinVar as pathogenic by 3 clinical labs.

Richards et al 2015 Genet Med
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What to do with a positive test results

 Disclose the results to the patient 

 What does it mean for their care?

 Discuss implications for family members 

 Autosomal Dominant vs Recessive 

 Sporadic vs Inherited 

 Risk of passing on the variant to children 

 Provide recommendations for cascade screening 

 Genetic testing for family members at risk 

 Clinical screening for those who decline or can not access 
genetic testing 

Figure from Wikipedia last accessed April 01 2024



Outline

 Brief introduction to genetics 

 The Case: a 28 year old with a prolactinoma and hyperparathyroidism

 Version 1: An approach to positive results

 Version 2: An approach to negative results

 Version 3: An approach to variants of uncertain significance  (VUS)



28 year old mother referred with 

hyperparathyroidism and a prolactinoma   

 Referred with elevated:

 Calcium, PTH and Prolactin 

 No Galactorrhea or vision changes

 LMP 3 weeks ago

 Past Medical History:

 0.9cm Prolactinoma treated with 

cabergoline x1.5 years

 PCOS

 Kidney stones



Case version 2: the negative report 



Breaking down a negative test report

The summary 

The technical

details

Genes tested

The summary 



Gene deletions and duplications are not 

detected by all sequencing technologies



Gene deletions and duplications are not 

detected by all sequencing technologies



Did we test for the right part of the gene?

Romanet et al 2019 JCEM



Did we test for the right genes?

Brandi et. al 2021 Endo RevThakker et al 2012 JCEM



What to do with a negative test results

 Review the test details and if further testing is needed:

 Deletion and Duplication analysis

 Exome or Genome backbone

 Is genetic testing for other conditions on the differential necessary

 Disclose the results to the patient:

 A negative test does not rule out a genetic condition

 Review the patient indicated clinical management

 Provide recommendations for clinical cascade screening if appropriate

 Consider re-valuating genetic testing in 5+ years
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Case Version 3: a Variant of Uncertain 

Significance 

MEN1 c.466G>A (p.G156S) Uncertain Significance

The p.G156S variant (also known as c.466G>A), located in coding exon 2 of the MEN1 gene, results 

from a G to A substitution at nucleotide position 466. The glycine at codon 156 is replaced by serine, an 

amino acid with similar properties. This alteration has been identified in an individual with multiple 

endocrine neoplasia type 1 (MEN1); however, this individual also had another identified alteration in 

MEN1 (p.A160P), which has been identified in multiple probands with MEN1 phenotype (Tham E et al. 
J Clin Endocrinol Metab 2007 Sep;92(9):3389-95; Agarwal SK et al. Hum. Mol. Genet., 1997 

Jul;6:1169-75; Wautot V et al. Hum. Mutat., 2002 Jul;20:35-47; Bassett JH et al. Am. J. Hum. Genet., 

1998 Feb;62:232-44). This amino acid position is highly conserved in available vertebrate species. In 

addition, this alteration is predicted to be deleterious by in silico analysis. Since supporting evidence is 

limited at this time, the clinical significance of this alteration remains unclear.



What is a Variant of Uncertain 

Significance 

GRAY

VS

GREY

GRAY

VS

TRAY



Variants of Uncertain Significance get reclassified 
over time

So et al 2019 Breast Cancer 

SoRelle et al 2019 JAMA Peds 



How to approach a 
variant of uncertain 
significance

Newey 2022 Clinical Endo



How to approach a VUS: 

Does it fit the clinical picture?

Newey 2022 Clinical Endo



How to approach a VUS: 

Evaluate the evidence 

MEN1 c.466G>A (p.Gly156Ser)

Glycine is replaced by an amino acid with similar properties (serine)

 The amino acid position is hlighly conserved among vertebrate species

 In silico modelling is predicted to be deleterious

 The variant has been reported in an individual with an additional MEN1 

Variant (p.Ala160Pro)

MEN1 p.Ala160Pro has been published to affect multiple individuals with MEN1



Approach to VUS: Involve genetics to see if 

additional testing may help reclassify the variant 

Newey 2022 Clinical Endo



Additional testing may help reclassify the 

variant

 The variant has been reported in an 

individual with an additional MEN1 

Variant (p.Ala160Pro)

MEN1 p.Ala160Pro has been published to 

affect multiple individuals with MEN1



Selective testing of other family members 

may help move the needle 
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What to do with a Variant of Uncertain 

Significance

 Review the test details and see if you can provide more information to move the 
needle:

 Additional clinical phenotyping 

 Work with genetics to facilitate testing  of other family members (segregation analysis) 

 Additional molecular testing options (often requires collaboration with researchers)

 Disclose the results to the patient, and highlight that they still have a clinical diagnosis 

 A VUS is an inconclusive result for which clinical evidence is lacking 

 It neither confirms or eliminates a genetic condition 

 Re-evaluate in 3-5+ years

 Provide recommendations for ongoing clinical management and cascade screening if 
appropriate



Take home points

 Genetic test results can help guide patient management but do not replace a clinical 
diagnosis 

 Genetic test results are reported on a spectrum

 Positive, Negative and Uncertain

 The only conclusive result is a positive genetic test results (likely pathogenic/pathogenic)

 Not all genetic tests are equal: When reviewing genetic test reports it is important to consider 
the genes including and the testing methods

 Refer to genetics for expert help with reclassifying variants of uncertain significance

 Endocrinologists have a role in clinical phenotyping 



Genetic testing for endocrine disorder 

results pamphlet

Cheat Sheet

Results Pamphlet



Post-test questions 3-5



Post-test Question #3 - Answer

85

Which of the following clinical presentations should be offered genetic 

testing for MEN1 

a) A 20-year-old presenting with a parathyroid adenoma?

b) A 22-year-old presenting with a pheochromocytoma 

c) An individual presenting with a non-functional pancreatic 

neuroendocrine tumor and a past medical history of a 

prolactinoma

d) An individual with breast cancer with a meningioma resected in 

childhood, and multiple lipomas on physical exam 

e) An individual presenting with a pituitary adenoma with a parent 

who also had a pituitary adenoma  

REFERENCE: https://academic.oup.com/jcem/article/97/9/2990/2536740

Correct answers A C, D
• B should have testing for 

MEN2 and hereditary 

pheochromocytoma and 
paraganglioma syndrome 

(also VHL)
• D depending on age of 

onset could consider testing 

of the AIP gene



Post-test Question #4 - Answer

87

You are seeing a 50 year old man in 
follow up with a pituitary adenoma, and 

a history of multigland 

hyperparathyroidism. At last visit you 

ordered MEN1 genetic test which was 

negative, what investigations do you 
recommend:

A: follow up pituitary imaging 

B: MRI Chest and Abdomen

C: No further investigation 

D: Ca, PTH, Prolactin, IGF1 and imaging 
for his first degree relatives

E: B and C 

https://academic.oup.com/jcem/article/104/3/753/5134196 Romanet et al 2019 JCEM

https://academic.oup.com/jcem/article/97/9/2990/2536740 (MEN1 screening guidelines)

It Correct answer: E



Post-test Question #5 - Answer

89

You are seeing a 50-year-old man in follow 
up with a pituitary adenoma, and a history 

of multigland hyperparathyroidism. At last 

visit you ordered MEN1 genetic testing 

which identified a variant of uncertain 

significance, what investigations do you for 
his first-degree family members:

A: No investigations at all

B: Genetic testing for the MEN1 Variant to 

determine need for MEN1 screening

C: PTH, Ca, Prolactin, IGF1, FBG, Insulin and 

MRI Brain, Chest, Abdomen 

REFERENCES: https://academic.oup.com/jcem/article/97/9/2990/2536740 (MEN1 screening guidelines)

https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.14818 (Approach to VUS)

Correct answer: C



Questions



Live Panel Discussion: Join Zoom Meeting

91

Click the JOIN ZOOM MEETING button under your video player.



Wrap Up



Accreditation

This activity is an accredited group learning activity under Section 3 as defined by the Royal 
College of Physicians & Surgeons of Canada for the Maintenance of Certification program. 

Approved by CSEM for a maximum of 2.0 hours (credits are automatically calculated)

CREDITS

• Complete the evaluation

• 2 weeks post-session, we’ll email your results and personal reflection tool

• Review your results

• Reflect using the tool

• Enter your learning outcomes into Mainport



Evaluation

 Scan the QR code now 

 Visit the website for the evaluation link

 Check your email tomorrow for link

https://csem2021kta.bespokeav.ca



Upcoming Webinar-Unaccredited

Hosted by the Thyroid Foundation of Canada, 

a CSEM patient partner organization

Rethinking Hypothyroidism

Dr. Antonio Bianco, University of Chicago

April 28, 2024; 1:00 pm ET

REGISTER at thyroid.ca

(this presentation is for a medical audience)



Upcoming CSEM KTA

Challenging Cases in Osteoporosis 

June 18, 2024; 7:00 pm ET

REGISTER via your membership portal



Thank You

Thank you to:

 Our faculty for sharing their expertise.

 Our sponsors.

 You – our participants and CSEM members! 
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