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Evidence from the United States and abroad suggests 
inadequate genetics education of health care professionals as 
a significant factor limiting the integration of genetics into 
clinical care. Specific inadequacies include the amount and 
type of genetics content included in undergraduate 
professional school curricula and the small amount of genetics-
related knowledge and skills of physicians, nurses, and other 
health professionals once they enter clinical practice. 
Modifications in medical, dental, nursing, public health, and 
pharmacy school curricula and in medical residency training 
programs are needed to ensure that health care professionals 
entering the workforce are well-trained in genetics.  
 



Case 1 

• 65 year old woman referred to UAB Undiagnosed Diseases Program 

• Obesity, chronic fatigue, heat intolerance 

• Interested in whole genome sequencing 

• Incidental diagnosis of spinocerebellar ataxia 14 

• Exam revealed no neurological signs 

• No family history of spinocerebellar ataxia 





Outcome 

• VUS reclassified as benign variant (7 years later) 

• WGS done and no pathogenic variants found to explain her phenotype 



Case 2 

• 32 year old man seen for genetic counseling 

• Family history of breast cancer in his father and paternal aunt 

• Paternal aunt positive for pathogenic BRCA2 variant 

• Has two siblings without cancer, both also positive 

• He was tested and was told result was negative – presented for options for 
additional testing 





Competencies 

• Recognize indications for testing 

• Select appropriate family member to test first 

• Discuss issues of payment/risks/benefits 

• Select a laboratory 

• Interpret report – recognize limitations 

• Genomic sequencing – recognize potential for secondary findings 

• Refer to specialist as needed 

• Discuss results with family 





ISCC Competencies in Genomic Medicine 

• Elicit, document, and act on relevant family history pertinent to 
patient’s clinical status 

• Utilize genomic testing appropriately to guide patient management 

• Utilize genomic information to inform treatment decisions 

• Support the use of genomic information to guide the diagnosis and 
management of cancer and other disorders involving somatic genetic 
changes 

• Utilize genomic tests that identify microbial contributors to human 
health and disease, as well as genomic tests that guide therapy of 
infectious diseases 
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Global Genomic 
Medicine Collaborative 
(G2MC) 
• Genomic medicine is global 

• Genome ‘hubs’ in most continents 

• Explore synergies, redundancies, collaborative 
opportunities 

• Opportunities to advance the genome sciences as 
a global agenda and to impact global health 





2015: Global Attendance 



Working Groups 

• IT/bioinformatics 

• Education/workforce  

• Pharmacogenomics  

• Evidence 

• Policy 

• Sequencing  

 



Education 
[Bruce Korf, Vajira Dissanayake] 
• Genomic Medicine Workforce 

• What are the kinds of health professionals who practice genomic medicine in your 
country? 

• What is the training required for these professionals? 
• What is their scope of practice? 
• How do other health professionals interact with genomic medicine professionals, if 

they exist? 
• Are genomic medicine training programs in consideration if they do not currently 

exist? 

• Method 
• Develop survey to share with members and other international contacts 
• Report and store information on central web site 

 
 



• Case Based Teaching 
• Develop examples of cases used for teaching genomic medicine 
• Place in open-source format for use by G2MC members to use or modify 
• Expect that those who modify a case will post the modification 
• Attention to use of copyrighted material or patient photos 

• Grand Rounds 
• WebEx webinars hosted by different members of G2MC 

• Monthly meetings 
• Some participate in real time, others by viewing recording 

• Content 
• Country-specific projects 
• Case conferences 

• Q&A 
• Real time for those who can participate 
• Maintain online videos and discussions 

Education, continued 







May: UAB Undiagnosed diseases programme – Dr. Bruce Korf 
 
June: Pharmacogenomic Initatives in Thailand – Dr. Wasun Chantratita, Mahidol University, Thailand 
 
July: The BEST Network as a online tool for sharing and delivery of online genetic resources in genetics – 
Nicholas Hawkins, University of Queensland, Australia 
 
August: Regeneron/Geisinger: DiscovEHR Programme – David Cary PhD, Geisinger Health System 
  
YouTube Chanel Link 
https://www.youtube.com/channel/UCOMoopNfFVht04ukMMmHXKg 
  
To subscribe to the email list for notifications 
  
Please send a blank email to subscribe-g2mc@hgucolombo.org 

G2MC Grand Rounds 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.youtube.com_channel_UCOMoopNfFVht04ukMMmHXKg&d=CwMFaQ&c=o3PTkfaYAd6-No7SurnLtwPssd47t-De9Do23lQNz7U&r=SEC2QOf8O7veOFPKN8J1Yw&m=0wiaUT5xsvNMp1x8dW9_81iFNJdNC9L2KtXnffDn7d0&s=64xSBtiBACEQ43HuQkugmDQZsZYY2G-XQOcTvusvGxA&e=
mailto:subscribe-g2mc@hgucolombo.org
mailto:subscribe-g2mc@hgucolombo.org
mailto:subscribe-g2mc@hgucolombo.org


Case 4.1 

Alex is a four-year old boy 
with developmental 
delays and dysmorphic 
features.   He has a small 
VSD and short stature.  
He is an only child and 
referral for genetics 
evaluation has not 
revealed a diagnosis.  

Cuscó I, del Campo M, Vilardell M, González E, Gener B, Galán E, 
Toledo L, Pérez-Jurado LA. Array-CGH in patients with Kabuki-like 
phenotype: identification of two patients with complex 
rearrangements including 2q37 deletions and no other recurrent 
aberration. BMC Med Genet. 9, 27. 2008. doi:10.1186/1471-2350-9-
27. PMID 18405349.  

http://www.ncbi.nlm.nih.gov/pubmed/18405349?dopt=Abstract
http://www.biomedcentral.com/1471-2350/9/27


The Diagnostic Odyssey 



Case 4.2 

He is seen by a geneticist, 
who recommends exome 
sequencing.  This is done, 
and he is found to have a 
mutation in the MLL2 
gene, indicative of Kabuki 
syndrome.   



Case 4.3 
When Alex’s parents speak 
with the geneticist they 
learn something else 
unexpected: Alex carries a 
known pathogenic 
mutation in the BRCA1 
gene.  There is no known 
family history of breast or 
ovarian cancer, but Alex’s 
father was adopted. photo credit: Wellcome Library 



Incidental Findings 



Recommendations 

• Constitutional mutations on minimal list should be reported 
regardless of age of patient 

• Laboratories should seek and report specific types of 
mutations on list 

• Ordering clinician responsible for pre- and post-test 
counseling 

• Patients may opt out of learning about incidental findings 



Gene List 







• Swipe badge in computer 

• Assignment to  
• Hemochromatosis 

• Breast cancer 

• MEN 2 

• Make counseling 
appointment 





You are 30 years old and have been recently 
diagnosed with medullary thyroid carcinoma.  Your 
medical history is otherwise unremarkable.  Your 
endocrinologist tells you he would like to refer you 
to a genetic counselor because this particular type of 
thyroid cancer can run in families.  You meet with a 
genetic counselor who gathers family history 
information.  
 
The only potentially significant finding is some 
thyroid problem your mother had as a child, but 
records are not available.  You have a healthy 2-year-
old son and a 23-year-old brother.  A geneticist does 
a physical exam, which she says is unremarkable. 
After a lengthy discussion, you decide to pursue 
testing of the RET gene and have your blood drawn.  
You arrange to return in four weeks to get the test 
results. 

Accident, 46 

Thyroid problem  

Hypertension 
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Medical Education 



ACMGF 
Summer 
Scholars 
Program 





• Economics 

• Quality and Outcomes 

• Workforce 

What will it take to integrate  

genomics into clinical workflow? 


