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““ All patients have genes.All patients have genes.””
Eugene Rich, MD  2004Eugene Rich, MD  2004



““A pedigree in every patientA pedigree in every patient’’s s 
chart.chart.””

NCHPEG [Robin Bennett, MS, CGC]  2004NCHPEG [Robin Bennett, MS, CGC]  2004



THE CRANETHE CRANE’’S FOOTS FOOT
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pedigree, pedigree, n.n.

1515thth c. French: c. French: pied de pied de gruegrue [crane[crane’’s foot]s foot]
““a conventional mark consisting of three curved lines, a conventional mark consisting of three curved lines, 
which bears a distinct resemblance to the claws of a which bears a distinct resemblance to the claws of a 
bird. Used in denoting succession in pedigrees.bird. Used in denoting succession in pedigrees.””

OED 1999OED 1999



Why Primary Care Providers?Why Primary Care Providers?

882 MD clinical geneticists882 MD clinical geneticists
Patient care = 30% of their timePatient care = 30% of their time

300,000,000 patients300,000,000 patients
““All patients have genesAll patients have genes””

1 FTE geneticist per 1,136,363 patients1 FTE geneticist per 1,136,363 patients

American Board of Medical Genetics 2003American Board of Medical Genetics 2003



Tracy L Trotter, MD, FAAPTracy L Trotter, MD, FAAP

Primary Care PediatricianPrimary Care Pediatrician
San Ramon Valley Primary CareSan Ramon Valley Primary Care
Northern California Northern California –– SuburbiaSuburbia
7 Pediatricians7 Pediatricians
2 Pediatric Nurse Practitioners2 Pediatric Nurse Practitioners
5 Internists5 Internists



Summer CampSummer Camp

A 10 A 10 yoyo patient has two patient has two syncopalsyncopal episodes episodes 
while attending Wake Forest University  while attending Wake Forest University  
basketball camp.basketball camp.

Taken to ER Taken to ER –– ““workup normalworkup normal””
To follow up with PCPTo follow up with PCP
Seen in the office two weeks laterSeen in the office two weeks later



Family HistoryFamily History

MGM died of MGM died of ““heart attackheart attack”” at age 51 yrsat age 51 yrs
Mother Mother ““faints all the timefaints all the time……not a big dealnot a big deal””
MotherMother’’s sibling died of SIDS @ 10 weekss sibling died of SIDS @ 10 weeks
Father/older brother Father/older brother hxhx nonnon--contributorycontributory
Sister born at 32 weeks Sister born at 32 weeks –– NICU 4 weeksNICU 4 weeks

Two episodes of Two episodes of bradycardiabradycardia, , hypotoniahypotonia and and 
cyanosis in first 10 days of lifecyanosis in first 10 days of life
Responded to stimulation Responded to stimulation –– no CPRno CPR
Extensive workup = WNLExtensive workup = WNL





ECGsECGs for ALLfor ALL

Father and 12 Father and 12 yoyo sibling = WNLsibling = WNL

Mother: Mother: QTC 480 QTC 480 msecmsec
ProbandProband:: QTC 450 QTC 450 msecmsec
Sister:Sister: QTC 480 QTC 480 msecmsec



LQTSLQTS

Long QT syndrome [RomanoLong QT syndrome [Romano--Ward]Ward]
Can lead to a fatal arrhythmiaCan lead to a fatal arrhythmia
Syncope the most common symptomSyncope the most common symptom
AutosomalAutosomal dominantdominant
Five genes [?7] have associated mutationsFive genes [?7] have associated mutations
Incidence 1:7000Incidence 1:7000



Molecular Genetic TestingMolecular Genetic Testing

Mother, Mother, probandproband and sister all positiveand sister all positive
LQTS 1 phenotypeLQTS 1 phenotype
Mutation in Mutation in KCNQ1KCNQ1 genegene

Father, brother and uncle Father, brother and uncle –– no mutationsno mutations
The deceased MGM [MI] and uncle [SIDS] The deceased MGM [MI] and uncle [SIDS] 
were likely affected.were likely affected.



Happy EndingHappy Ending

The mother, The mother, probandproband and sister are on and sister are on 
beta blockers and doing well.beta blockers and doing well.



Pediatric Use of Family HistoryPediatric Use of Family History

Superb diagnostic toolSuperb diagnostic tool
Focus evaluation and testingFocus evaluation and testing
Establish a pattern of heredityEstablish a pattern of heredity
Distinguish genetic from other factorsDistinguish genetic from other factors
Identify medical screening needsIdentify medical screening needs



Pedigree Pedigree –– Patient Education ToolPatient Education Tool

Importance of medical documentationImportance of medical documentation
Patient can see inheritance patternsPatient can see inheritance patterns
Demonstrate variability of expressionDemonstrate variability of expression
Explore level of understandingExplore level of understanding
Clarify common misconceptionsClarify common misconceptions

““Only menOnly men””
Skips generationsSkips generations””



OPPORTUNITIESOPPORTUNITIES

Prenatal visit [ideal]Prenatal visit [ideal]
Newborn visits [most common]Newborn visits [most common]
New patient visitNew patient visit
New symptom/diagnosisNew symptom/diagnosis
Query from familyQuery from family



SCREENSCREEN

SC     Some ConcernsSC     Some Concerns
R       ReproductionR       Reproduction
E       Early Disease, Death or DisabilityE       Early Disease, Death or Disability
E       EthnicityE       Ethnicity
N       NonN       Non--GeneticGenetic



SCSC Some ConcernsSome Concerns

““Do you have any [some] concerns Do you have any [some] concerns 
about diseases or conditions that seem about diseases or conditions that seem 
to run in the family?to run in the family?””



R R ReproductionReproduction

““Have there been any problems with Have there been any problems with 
pregnancy, infertility, or birth defects pregnancy, infertility, or birth defects 
in your family?in your family?””



EE Early Disease, Death or DisabilityEarly Disease, Death or Disability

““Have any members of your family Have any members of your family 
dies or become sick at an early age?dies or become sick at an early age?””



EE EthnicityEthnicity

““How would you describe your How would you describe your 
ethnicity?ethnicity?””
““Where were your grandparents Where were your grandparents 
born?born?””



N  N  NonNon--GeneticGenetic

““Are there any other risk factors or Are there any other risk factors or 
nonnon--medical conditions that run in medical conditions that run in 
your family?your family?””



Genetic Thinking in PracticeGenetic Thinking in Practice
You donYou don’’t have to be an expert, but you should:t have to be an expert, but you should:

know how to take a 3 generation pedigreeknow how to take a 3 generation pedigree

recognize basic patterns of inheritancerecognize basic patterns of inheritance

recognize general genetic red flagsrecognize general genetic red flags

familiarize yourself with available resourcesfamiliarize yourself with available resources

know when to referknow when to refer

be skeptical of be skeptical of genogeno--hype and pseudosciencehype and pseudoscience

understand the implications of test results (diagnostic vs. predunderstand the implications of test results (diagnostic vs. predictive; ictive; 
ELSI questions)ELSI questions)



““Why pay money to chart your Why pay money to chart your 
family tree? Go into politics and family tree? Go into politics and 

your opponents will do it for your opponents will do it for 
you.you.””

Mark TwainMark Twain
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