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 Conditions 
 Pharmacogenetics, heritable conditions, somatic/cancer
 MedGen has content for 

 53,993 conditions that have one or more definitions
 677 conditions with genetics practice guidelines

 Genetic tests
 GTR has 35,000 genetic tests

 323 tests for 162 drug responses and 29 genes
 757 somatic / cancer tests

 Variations and their relationship to human health
 ClinVar has 157,026 unique variation records for 

27,213 genes 
 143,913 variations with interpretations about pathogenicity





 MedGen - NCBI’s medical genetics portal
Information aggregator for conditions with a genetic 
component from sources like OMIM, PubMed, GeneReviews, 
Medical Genetics Summaries (pharmacogenetics)

 GTR - NIH Genetic Testing Registry
International registry of orderable genetic tests for 
heritable disorders, somatic / cancer variation, 
and drug responses, voluntarily provided by testing labs

 ClinVar 
Database of assertions (interpretations) of clinical 
significance for variants and their relationship to phenotypes



 Drug – gene combinations
 Dose adjustment based on genotype
 Avoidance of adverse drug effects based on genotype
 The “condition” is in the format ‘[drug] response’
 Medical Genetics Summaries: specialized 

pharmacogenetics content developed by NCBI
Genetic variants and drug responses
http://www.ncbi.nlm.nih.gov/books/NBK109194/

Pharmacogenomics -
Optimizing Drug Therapy based on Genotype

http://www.ncbi.nlm.nih.gov/books/NBK109194/


Get dosing recommendations by genotype
Example: Codeine metabolism is influenced by 
CYP2D6 variations.  A standard dose may provide 
inadequate pain relief in some and severe toxicity 
in others. MGS contains therapeutic 
recommendations based on CYP2D6 genotype, 
such as when to alter the dose or use an 
alternative drug.

Avoid idiosyncratic drug reactions
Example: Allopurinol is used in the treatment of gout 
but it may cause drug-induced severe cutaneous 
adverse reactions (SCAR). There is a strong association 
between HLA-B*58:01 and SCAR. MGS includes 
therapeutic recommendations that warn not to 
prescribe allopurinol to HLA-B*58:01 carriers.
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• Concise reviews about genetic influence 
on drug responses

• Includes genetic testing strategy and 
dosing recommendations

• Expert-reviewed 

• Regularly updated

• Free to access

• Integrated with GTR and MedGen



• About 150 FDA-approved drugs include pharmacogenomic 
information in their labeling

but few FDA labels include therapeutic recommendations

• Synthesizes information from authoritative sources 

e.g., FDA, CPIC (Clinical Pharmacogenetics Implementation 
Consortium), ACMG, ACR, ASCO, CAP, CPNDS, KNMP, NCCN

• Some guidelines only apply to test results that are already 
available

CPIC does not address when a pharmacogenetic test should 
be ordered













The clinic secretary schedules this visit for you:

• Boy age 9 years, chief complaint: 
needs medical clearance to play soccer

• Referred to genetics because of family history:
• paternal uncle died of a dissecting thoracic aortic 

aneurysm at age 52 
• paternal grandmother died in childbirth

You do some background reading to prepare for the case.



Condition
Clinical feature
Gene
OMIM #

Search on “aortic dissection” 
which is a clinical feature of 
several conditions





MedGen clinical feature record







http://www.nlm.nih.gov/medlineplus/



http://www.ncbi.nlm.nih.gov/pubmedhealth/







https://www.ncbi.nlm.nih.gov/pubmed/clinical/



• Patient does not meet revised Ghent criteria for Marfan 
syndrome 
– …but he is young and could develop diagnostic features 

later in life (too young for accurate clinical diagnosis)
• Leading diagnosis is Marfan syndrome

– Could follow patient over time but he wants medical 
release to play soccer. You are concerned about: 
• Possibility of EDS IV with risk of fatal vascular rupture
• Missing the potentially severe vascular manifestations of LDS
• Familial thoracic aortic aneurysm conditions

• You decide to find a gene panel test which includes 
genes for all these conditions







• Autocomplete dictionary -> Item specific page
• Search button -> List of records that match your query















 Used MedGen to research the condition
 Used GTR to find tests
 Received lab report:

 FBN1:c.4786C>T

 Where to find information about this variant in 
the fibrillin gene?





Gold stars Description and review statuses

No submitter provided an interpretation with assertion criteria (no assertion criteria provided), or no 
interpretation was provided (no assertion provided)

One submitter provided an interpretation with assertion criteria (criteria provided, single submitter) 
or multiple submitters provided assertion criteria but there are conflicting interpretations in which 
case the independent values are enumerated for clinical significance (criteria provided, conflicting 
interpretations)

Two or more submitters providing assertion criteria provided the same interpretation (criteria 
provided, multiple submitters, no conflicts)

reviewed by expert panel

practice guideline

http://www.ncbi.nlm.nih.gov/clinvar/docs/assertion_criteria/



FBN1
NM_000138.4:c.4786C>T
c.4786C>T
Arg1596Ter
R1596*
conditions



FBN1



c.4786C>T



Scroll down for evidence



 Diagnostic criteria are met for Marfan syndrome in 
this patient
 Applied the revised Ghent nosology for diagnosing 

Marfan syndrome
 Found a pathogenic variation in FBN1



 What are the guidelines for sports participation?
Address the primary reason for referral.
Can he play soccer?

http://www.ncbi.nlm.nih.gov/pubmed/15184297



‡Assumes no or only 
mild aortic dilatation

*Recreational sports are categorized 
with regard to high, moderate, and 
low levels of exercise and 

graded on a relative scale 
(from 0 to 5) for eligibility with 

0 to 1 indicating generally not 
advised or strongly discouraged; 
4 to 5 indicating probably permitted;
and 2 to 3 indicating intermediate 
and to be assessed clinically on an 
individual basis. 



 Reviewing the recommendations for recreational sports 
activities indicates that soccer is a high-intensity activity 
with eligibility graded at 2 to 3 (intermediate)

 Competitive play at this level of intensity should be 
be assessed clinically on an individual basis

 In practical terms, this means cardiovascular evaluation 
for structural defects and arrhythmias, possible 
permission to play soccer if normal, and monitoring over 
time 





Webinars
http://www.ncbi.nlm.nih.gov/home/coursesandwebinars.shtml

Variation resources

Variant interpretation tools

http://www.ncbi.nlm.nih.gov/home/coursesandwebinars.shtml


Fact sheets
MedGen
ftp://ftp.ncbi.nlm.nih.gov/pub/factsheets/Factsheet_MedGen.pdf

GTR 
ftp://ftp.ncbi.nih.gov/pub/factsheets/Factsheet_GTR.pdf

ClinVar
ftp://ftp.ncbi.nih.gov/pub/factsheets/Factsheet_ClinVar.pdf

ftp://ftp.ncbi.nlm.nih.gov/pub/factsheets/Factsheet_MedGen.pdf
ftp://ftp.ncbi.nih.gov/pub/factsheets/Factsheet_GTR.pdf
ftp://ftp.ncbi.nih.gov/pub/factsheets/Factsheet_ClinVar.pdf


53

http://nar.oxfordjournals.org/content/41/D1/D925.full

http://nar.oxfordjournals.org/content/41/D1/D925.full


http://nar.oxfordjournals.org/content/42/D1/D980.long

http://nar.oxfordjournals.org/content/42/D1/D980.long


http://www.ncbi.nlm.nih.gov/books/NBK159970/

http://www.ncbi.nlm.nih.gov/books/NBK159970/


Mark Benson
Garth Brown
Chao Chen 
Shanmuga Chitipiralla
Viatcheslav Gorelenkov
Baoshan Gu
Jennifer Hart
Douglas Hoffman 
Wonhee Jang 
Brandi Kattman
Ken Katz
Melissa Landrum

Jennifer Lee 
Zenith Maddipatla
Donna Maglott 
Adriana Malheiro
Michael Ovetsky
George Riley   
Amanjeev Sethi
Wenyao Shi
Ray Tully  
Ricardo Villamarin

Jim Ostell
Steve Sherry 
David Lipman



MedGen - http://www.ncbi.nlm.nih.gov/medgen/

GTR - http://www.ncbi.nlm.nih.gov/gtr/

ClinVar - http://www.ncbi.nlm.nih.gov/clinvar/

Thank you for your attention. 
Contact: wendy.rubinstein@nih.gov

http://www.ncbi.nlm.nih.gov/medgen/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/clinvar/
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