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People with hereditary syndromes

e More likely to develop disease
e More likely to have morbidity

e More likely to die of that disease

Management strategies can prevent or decrease morbidity and death IF...
We know who Is at risk



Our Goal

Find every mutation carrier for
every hereditary syndrome knowin
to man before disease occurs



Adult hereditary syndromes: 188

Mendeliandisorder

Abdominal aortic aneurysm

Abdominal obesity-metabolic syndrome
Aceruloplasminemia

Adult polycystic kidney disease

Alstrom syndrome

Amyloidosis V

Amyloidosis VI

Amyloidosis VII

Antithrombin 111 deficiency
Apolipoprotein(a)

Apolipoprotein A-1

Arteriovenous malformation of the brain
Arthrogryposis and ectodermal dysplasia
Atherosclerosis susceptibility

Atrial cardiomyopathy with heart block
Autoimmune polyendocrinopathy syndrome, type |

AD Emery-Dreifuss muscular dystrophy
AD hemochromatosis

Autosomal dominant nemaline myopathy
AD pseudoxanthoma elasticum

AR dilated cardiomyopathy

AR hypercholesterolemia

AR nemaline myopathy 2

AR Noonan syndrome

Bardet-Bied| syndrome

Barth syndrome

Becker type muscular dystrophy
Berardinelli-Seip congenital lipodystrophy

Bicuspid aortic valve
Bloom syndrome

Brugada syndrome
CADISIL

Cardiac conduction defect

Cardiomyopathy-hypogonadismcollagenoma syndrome

Cataract and cardiomyopathy
Cerebral cavernous malformations
Cerebrotendinous xanthomas

Cerebrovascular disease with thin skin, alopecia and disk

disease

Cortisol 11-beta-ketoreductase deficiency
Costello syndrome

Dilated cardiomyopathy

Dilated cardiomyopathy with wooly hair and keratoderma

Duchenne type muscular dystrophy
Dysfibrinogenemia

Ehlers-Danlos syndrome, type IV
Ehlers-Danlos syndrome, type VI
Ehlers-Danlos syndrome, type unspecified
Emery-Dreifuss muscular dystrophy
Endocardial fibroelastosis

Fabry disease

Familial antiphospholipid syndrome

Familial arrhythmogenic right ventricular dysplasia
Familial combined hyperlipidemia

Familial defective apo B

Familial defective release of tissue plasminogen activator
Familial hyperaldosteronism, type 1

Familial hypercholesterolemia

Familial hypertrophic cardiomyopathy

Familial hypertrophic cardiomyopathy with Wolff-Parkinson-White syndrome
Familial idiopathic prepubertal edema

Familial lipoprotein lipase deficiency

Familial mitral valve prolapse

Familial partial lipodystrophy

Familial pseudohyperkalemia due to red cell leak

Familial restrictive cardiomyopathy

Familial thoracic aortic aneurysm

Familial ventricular tachycardia

Fibromuscular dysplasia of arteries

Friedreich ataxia

Generalized juvenile polyposis with pulmonary AVM*
Hemochromatosis (classical and type 3)

Heparin cofactor 11 deficiency

Hereditary hemorrhagic telangiectasia, type 1
Hereditary hemorrhagic telangiectasia, type 2
Hereditary neurocutaneous angioma

Hereditary pancreatitis

Hermansky-Pudlak syndrome

Histidine-rich glycoprotein

Homocystinuria

Homocysteinemia/homocystinuria due to N(5,10)-methylenetetrahydrofolate reductase
deficiency

Hyperkalemic periodic paralysis
Hyperlipoproteinemia, type 111

Hyperostosis frontalis interna

Insulin receptor defect

Insulin-resistant diabetes mellitus with acanthosis nigricans and hypertension
Intracranial berry aneurysm

Juvenile hemochromatosis

Kearns-Sayre syndrome

Leber optic atrophy

LEOPARD syndrome

Limb-girdle muscular dystrophy, type 1B

Long QT1 (Romano Ward syndrome)

Long QT2

Long QT3

Long QT4

Long QT5 (Lange-Nielsen syndrome)

Long QT6

Long QT7 (Andersen cardiodysrhythmic periodic paralysis)
Mal de Meleda

Malignant hyperthermia susceptibility 1

Marfan syndrome

Maternally transmitted diabetes-deafness syndrome
Maturity onset diabetes of the young

MELAS

Moyamoya

Multiple epiphyseal dysplasia with early-onset diabetes mellitus
Myotonic dystrophy

Naxos disease

Nephropathic cystinosis

Neurofibromatosis, type 1

Niemann-Pick disease (types C and E)

Nodal rhythm

Noonan syndrome

Obesity and endocrinopathy due to impaired processing of prohormones
Obstructive sleep apnea

Pancreatic beta cell agenesis with neonatal diabetes mellitus
Parkinsonism with alveolar hypoventilation and mental depression
Paroxysmal familial ventricular fibrillation

PHACE association

Pineal hyperplasia, insulin-resistant diabetes mellitus, and somatic
abnormalities

Plasminogen activator inhibitor 1

Plasminogen defects

Polycystic ovary syndrome 1

Progeria

Progressive familial heart block, 1 and 2

Protein C deficiency

Protein S deficiency

Pseudoxanthoma elasticum

Schmidt syndrome

Sitosterolemia

Sneddon syndrome

Spontaneous coronary dissection

Stress-induced polymorphic ventricular tachycardia
Tangier disease

Tardive tibial muscular dystrophy
Thiamine-responsive megaloblastic anemia syndrome
Three M syndrome

Thrombophilia due to deficiency of activated protein C
Thrombophilia due to thrombomodulin defect

Tissue factor pathway inhibitor

Transient neonatal diabetes

Transthyretin

Tuberous sclerosis

Type | hyperlipoproteinemia due to apolipoprotein C-11 deficiency
Type 1V hyperlipidemia

Von Hippel-Lindau syndrome

Welander distal myopathy (SMAIII)

Werner syndrome

Williams syndrome

Wilson disease

Wolff-Parkinson-White

Wolfram syndrome

XL dilated cardiomyopathy

XL immunodysregulation, polyendocrinopathy, and enteropathy
XL sideroblastic anemia

Scheuner (Am J Med Gen, 2004)



Approaches

Look for family
history patterns and
test those at risk

Test the population



Family history

Multiple relatives affected
Young age at diagnosis
Multiple primary cancers

Unusual Cancer

Male breast cancer




Guidelines and Models

1. Member of a family with a known BRCA1/BRCAZ mutation
2. Personal history of breast cancer plus one or more of the following:
a) Diagnosed 40 years, with or without family history
b) Diagnosed 50 years, or bilateral, with at least one close blood
relative with breast cancer diagnosed 50 years or at least one
close blood relative with ovarian cancer
c¢) Diagnosed at any age, with at least two close blood relatives
with ovarian cancer at any age
d) Diagnosed at any age with breast cancer with at least two
close* blood relatives with breast cancer, especially if at least
one is diagnosed before age 50 years or has bilateral
disease
e) Close male blood relative has breast cancer
f) Personal history of ovarian cancer
g) Is of ethnic descent associated with deleterious mutations
(e.g., Ashkenazi Jewish)
3. Personal history of ovarian cancer plus one or more of the following:
a) At least one close* blood relative with ovarian cancer
b) At least one close* female blood relative with breast cancer
at age 50 years or bilateral breast cancer
c) At least two close* blood relatives with breast cancer
d) At least one close* male blood relative with breast cancer
e) Is of Ashkenazi Jewish descent
4. Personal history of male breast cancer plus one or more of the
following:
a) At least one close male blood relative with breast cancer
b) At least one close female blood relative with breast or
ovarian cancer
c) Ashkenazi Jewish descent
5. Family history only: close family member (on the same side of the
family) meeting any of the above criteria
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Carry 188 sets of guidelines in your pocket?
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Clinical Decision Support (CDS)

*Apply Algorithms/Guidelines to patient data

ldentify best course of action
*Results displayed as intuitive Visualizations
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Currently: Dependant on paper plus memory
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Currently: Paper + memory

Patient
completes
paper form

Reviews data
using memory
of guidelines

Orders Genetic
Testing



EHR: Paper + extra work + memory
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Patient
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paper form
Staff enters data
Into the EHR

Reviews data
using memory
of guidelines

Orders Genetic
Testing
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Today’s EHR: Data is hard to find and
synthesize into one coherent picture
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Today’'s EHR
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Today’s EHR: CDS incorrect
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He

Monolithic Approach

Vendor creates CDS from scratch

ortrait




Gap analysis
Functionality Lacking in EHR for FH

Interoperability

Patient data entry

Simplified clinician data entry
Graphical
Table

Clinical Decision Support
Pedigree drawing
Risk algorithms
Guidelines

Letter/Note generation



The American Health Information Community (AHIC)
Personalized Health Care Workgroup
Recommendations to Secretary 2007

... Modular family history tool

... collection of family health history within
the EHR...messaging of ... information to a
variety of richer ... tools that perform risk
analyses... results of ... calculations ...
returned to the EHR ... curation
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Knowledge
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Knowledge

e EHRs as data repositories
— Adopt AHIC core data set
— Adopt HL7 Pedigree Standard
— Genetic Testing standards

Cllmc e External applications

S — CDS as web services

— Knowledge bases, guidelines
e Maintained by specialty bodies

e Niche software
— Rather than monoliths

Algorithms



Adopt AHIC core data set

MINIMUM DATA STRUCTURE FOR EACH RELATIVE

 Defining Family relationships
— Name
— Identifier
— Mother ID
— Father ID
— Bloodline (Maternal, Paternal, Unknown)
— Ethnicity
e Clinical Information
— Diagnosis (Can be many)
— Age of diagnosis
— Current status (Alive or dead)
— Current age or age of death
— Gene tested

— General result (Deleterious, Unknown significance,
Polymorphism, No mutation)

— Specific result (Actual sequence)



HL7 Pedigree Standard

« ANSI and HITSP approved

e In use by
— HughesRiskApps
— Progeny
— CancerGene
— Surgeon General
— Dana Farber Risk Model Web Service



Genetic Testing standards

e Partners and Intermountain are now
exchanging genetic test results via a V2
standard



CDS as web service

eDana Farber Web Service
eUses HL7 Pedigree Standard
eDeveloping a wrapper with HL7 CDS Committee



Potential Problem & Solution

« Potential problem: one-off CDS services
— Requires custom interfacing
— Hinders adoption

 Potential solution: standard CDS service framework



HL7/OMG Decision Support
Service (DSS) standard

e Common framework for CDS services
— HL7 DSTU, OMG beta-specification

e OpenCDS: open-source reference implementation

— Project lead: Ken Kawamoto, MD, PhD, CDS WG co-
chair ( )

— Alpha release expected winter 2010

 Personalized medicine applications
— WarfarinDosing.org
— Bayes-Mendel risk service



mailto:kawam001@mc.duke.edu

Knowledge bases, guidelines

 Working with March of Dimes,
Genetic Alllance and NCHPEG to
develop a prenatal genetics
knowledge base
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Niche software to serve as a
module for an EHR

e Demo of software and web service



The Future

e EHRs as data repositories
— Adopt core data set
— Adopt standards for interoperability with niche software

 Patient data entry facilitated
— PHR, Web, Kiosk, Tablet systems

e Genetic Testing Labs transmit structured data
— Adopt standards for interoperability

 Niche software
— Test and refine FH collection, analysis and display

e CDS as web services

e Knowledge bases, guidelines as web services
— machine readable, maintained by specialty bodies



	Clinical Assessment through Family Health History�Identifying people at high risk for cancer, cardiac disease and other chronic illness
	People with hereditary syndromes
	Our Goal
	Slide Number 4
	Approaches
	Slide Number 6
	Guidelines and Models
	Slide Number 8
	Clinical Decision Support (CDS) 
	Currently:  Dependant on paper plus memory
	Currently: Paper + memory 
	EHR: Paper + extra work + memory 
	Today’s EHR: Data is hard to find and synthesize into one coherent picture
	Today’s EHR �
	Today’s EHR: CDS incorrect�
	Slide Number 16
	Gap analysis�Functionality Lacking in EHR for FH
	The American Health Information Community (AHIC) Personalized Health Care Workgroup �Recommendations to Secretary 2007�
	Slide Number 19
	Slide Number 20
	Slide Number 21
	MINIMUM DATA STRUCTURE FOR EACH RELATIVE
	�HL7 Pedigree Standard ��
	Genetic Testing standards
	CDS as web service
	Potential Problem & Solution
	HL7/OMG Decision Support Service (DSS) standard
	Knowledge bases, guidelines�
	Slide Number 29
	Niche software to serve as a module for an EHR
	Slide Number 31

