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Facilitating a Public Private Partnership Facilitating a Public Private Partnership ––
Creation of Data Sets by the CAH/DSD Creation of Data Sets by the CAH/DSD 
Endocrine Work Group of the Region 4 Endocrine Work Group of the Region 4 

Genetics Collaborative (R4GC)Genetics Collaborative (R4GC)
Newborn Screening Translational Research NetworkNewborn Screening Translational Research Network

Disease Specific Workgroup MeetingDisease Specific Workgroup Meeting

February 25February 25--26, 2010 Bethesda, Maryland26, 2010 Bethesda, Maryland
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Division of Genetics and MetabolismDivision of Genetics and Metabolism

University of Minnesota University of Minnesota AmplatzAmplatz Children’s HospitalChildren’s Hospital

February 25February 25 26, 2010 Bethesda, Maryland  26, 2010 Bethesda, Maryland  

Data SetsData Sets
CAH 21CAH 21--OHD enrollment infant/childOHD enrollment infant/child
CAH 21CAH 21--OHD enrollment adolescentOHD enrollment adolescent
CAH 21CAH 21--OHD interval infant/childOHD interval infant/child
CAH 21CAH 21--OHD interval adolescentOHD interval adolescent
CAH 3bCAH 3b--HSD enrollment infant/childHSD enrollment infant/child
CAH 3bCAH 3b--HSD enrollment adolescent HSD enrollment adolescent 
CAH 3bCAH 3b--HSD interval infant/childHSD interval infant/child
CAH 3bCAH 3b--HSD interval adolescentHSD interval adolescent
CAH 11bCAH 11b--OHD enrollment infant/childOHD enrollment infant/child
CAH 11bCAH 11b--OHD enrollment adolescent OHD enrollment adolescent 
CAH 11bCAH 11b--OHD interval infant/childOHD interval infant/child
CAH 11bCAH 11b--OHD interval adolescentOHD interval adolescent

Turner enrollment infant/childTurner enrollment infant/child
Turner enrollment adolescentTurner enrollment adolescent
Turner interval infant/childTurner interval infant/child
Turner interval adolescentTurner interval adolescent
KlinefelterKlinefelter enrollment infant/childenrollment infant/child
KlinefelterKlinefelter enrollment adolescent enrollment adolescent 
KlinefelterKlinefelter interval infant/childinterval infant/child
KlinefelterKlinefelter interval adolescentinterval adolescent
46,XX DSD 46,XX DSD -- partial androgen effect enrollment infant/childpartial androgen effect enrollment infant/child
46,XX DSD 46,XX DSD -- partial androgen effect enrollment adolescent partial androgen effect enrollment adolescent 
46,XX DSD 46,XX DSD -- partial androgen effect  interval infant/childpartial androgen effect  interval infant/child

CAH RegistriesCAH Registries DSD RegistriesDSD Registries
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CAH 17CAH 17--OHD/17,20 OHD/17,20 lyaselyase enrollment infant/childenrollment infant/child
CAH 17CAH 17--OHD/17,20 OHD/17,20 lyaselyase enrollment adolescent enrollment adolescent 
CAH 17CAH 17--OHD/17,20 OHD/17,20 lyaselyase interval infant/childinterval infant/child
CAH 17CAH 17--OHD/17,20 OHD/17,20 lyaselyase interval adolescentinterval adolescent
CAH Lipoid enrollment infant/childCAH Lipoid enrollment infant/child
CAH Lipoid enrollment adolescent CAH Lipoid enrollment adolescent 
CAH Lipoid interval infant/childCAH Lipoid interval infant/child
CAH Lipoid interval adolescentCAH Lipoid interval adolescent

Psych enrollment infant/childPsych enrollment infant/child
Psych enrollment adolescentPsych enrollment adolescent

Urology enrollment infant/childUrology enrollment infant/child
Urology enrollment adolescentUrology enrollment adolescent
Urology interval infant/childUrology interval infant/child
Urology interval adolescentUrology interval adolescent

46,XX DSD 46,XX DSD -- partial androgen effect  interval adolescentpartial androgen effect  interval adolescent
46,XX DSD 46,XX DSD -- no androgen effect enrollment infant/childno androgen effect enrollment infant/child
46,XX DSD 46,XX DSD -- no androgen effect enrollment adolescent no androgen effect enrollment adolescent 
46,XX DSD 46,XX DSD -- no androgen effect  interval infant/childno androgen effect  interval infant/child
46,XX DSD 46,XX DSD -- no androgen effect  interval adolescentno androgen effect  interval adolescent
46,XY DSD 46,XY DSD -- partial androgen effect enrollment infant/childpartial androgen effect enrollment infant/child
46,XY DSD 46,XY DSD -- partial androgen effect enrollment adolescent partial androgen effect enrollment adolescent 
46,XY DSD 46,XY DSD -- partial androgen effect  interval infant/childpartial androgen effect  interval infant/child
46,XY DSD 46,XY DSD -- partial androgen effect  interval adolescentpartial androgen effect  interval adolescent
46,XY DSD 46,XY DSD -- no androgen effect enrollment infant/childno androgen effect enrollment infant/child
46,XY DSD 46,XY DSD -- no androgen effect enrollment adolescent no androgen effect enrollment adolescent 
46,XY DSD 46,XY DSD -- no androgen effect  interval infant/childno androgen effect  interval infant/child
46,XY DSD 46,XY DSD -- no androgen effect  interval adolescentno androgen effect  interval adolescent
Other DSD Other DSD -- enrollment infant/childenrollment infant/child
Other DSD Other DSD -- enrollment adolescent enrollment adolescent 
Other DSD Other DSD -- interval infant/childinterval infant/child
Other DSD Other DSD -- interval adolescentinterval adolescent

DSD UrologicDSD Urologic

DSD PsychologicalDSD Psychological

Region 4 Genetics CollaborativeRegion 4 Genetics Collaborative

PublicPublic--private partnership created in 2003private partnership created in 2003

Specialists, Specialists, laboratorianslaboratorians, pediatricians, , pediatricians, 
ti l t t bli h lth t ffti l t t bli h lth t ffgenetic counselors, state public health staff genetic counselors, state public health staff 

and parents of childrenand parents of children

Seven Midwest states (Illinois, Indiana, Seven Midwest states (Illinois, Indiana, 
Kentucky, Michigan, Minnesota, Ohio, and Kentucky, Michigan, Minnesota, Ohio, and 
Wisconsin). Wisconsin). 

33

Goals of the R4GCGoals of the R4GC

Facilitate data collectionFacilitate data collection

Provide a forum to share best practice Provide a forum to share best practice 
d ld lmodels models 

Improve diagnosis, treatment, careImprove diagnosis, treatment, care--
coordination and long term outcomes  coordination and long term outcomes  

LTFU LTFU –– Inborn Errors of MetabolismInborn Errors of Metabolism
44
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Leo Fung Center for CAH/DSDLeo Fung Center for CAH/DSD

Public private partnership opens in June Public private partnership opens in June 
2005 2005 

11stst multidisciplinary CAH/DSD center in themultidisciplinary CAH/DSD center in the
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11stst multidisciplinary CAH/DSD center in the multidisciplinary CAH/DSD center in the 
country where country where 
 Onsite providers operate from single clinic Onsite providers operate from single clinic 

locationlocation

 Direct participation from Minnesota Dept of Direct participation from Minnesota Dept of 
Health Health 

Public health nurse and NBS followPublic health nurse and NBS follow--up specialist    up specialist    

Leo Fung Center for CAH and DSDLeo Fung Center for CAH and DSD

University of MinnesotaUniversity of Minnesota
 Department of PediatricsDepartment of Pediatrics

Division of Division of PedPed EndoEndo

Division of Genetics and Division of Genetics and 
MetabolismMetabolism

Minnesota Department of Minnesota Department of 
HealthHealth
 Newborn Screening Newborn Screening 

ProgramProgram
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MetabolismMetabolism

 Department of UrologyDepartment of Urology
Division of Pediatric UrologyDivision of Pediatric Urology

 Dept. of Family Medicine & Dept. of Family Medicine & 
Community HealthCommunity Health

Program in Human SexualityProgram in Human Sexuality

 Dept. of OBDept. of OB--GYN and GYN and 
Women’s HealthWomen’s Health

UMN UMN AmplatzAmplatz Children’s Children’s 
HospitalHospital
 Genetic CounselingGenetic Counseling

 ChildChild--Family Life ServicesFamily Life Services

PublicPublic--Private PartnershipPrivate Partnership

Mayo 
Clinic

Leo Fung 
Center for 
CAH/DSD
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CAH/DSD

Minnesota Department of Health

PublicPublic--Private PartnershipPrivate Partnership

Mayo 
Clinic

Leo Fung 
Center for 
CAH/DSD

4 year old4 year old

1717--OHP : 21,000OHP : 21,000

88

CAH/DSD

Minnesota Department of Health

Bone age: 13 yearsBone age: 13 years

Missed by NBSMissed by NBS
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Region 4 Genetics CollaborativeRegion 4 Genetics Collaborative

Creating a CAH/DSD Endocrine Work GroupCreating a CAH/DSD Endocrine Work Group

Developing long term followDeveloping long term follow--up data setsup data sets
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Providing the infrastructure, the Region 4 Providing the infrastructure, the Region 4 
facilitated: facilitated: 
 TeleconferencesTeleconferences
 Face to face meetingsFace to face meetings
 Distribution of materialDistribution of material

Fundamental Considerations for Fundamental Considerations for 
Creating the CAH Data SetsCreating the CAH Data Sets

2121--OHD vs. including other forms of CAHOHD vs. including other forms of CAH

Register patients or capture current practicesRegister patients or capture current practices

SubSub--divide by specific disorder and agedivide by specific disorder and agey p gy p g

Multidisciplinary and longMultidisciplinary and long--term approachterm approach

Collecting data from metabolic specialists vs. Collecting data from metabolic specialists vs. 
endocrinologists  endocrinologists  

Provider settingsProvider settings

Input from the Departments of Health and PHLInput from the Departments of Health and PHL

AHRQ guidelinesAHRQ guidelines
1111

Fundamental Considerations in Fundamental Considerations in 
Creating the CAH Data SetsCreating the CAH Data Sets

2121--OHD vs. including other forms of CAHOHD vs. including other forms of CAH

“Register” patients or capture current practices“Register” patients or capture current practices
A t ti b d th t t t ?A t ti b d th t t t ? Are current practices based on the consensus statements?Are current practices based on the consensus statements?

Consensus statements Consensus statements –– Are they followed?Are they followed?

> 20% patients referred to Leo Fung Center with > 20% patients referred to Leo Fung Center with 
previous CAH DX have their DX change to different previous CAH DX have their DX change to different 
2121--OHD subOHD sub--type type 

1212
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Fundamental Considerations in Fundamental Considerations in 
Creating the CAH Data SetsCreating the CAH Data Sets

SubSub--divide by specific disorder and agedivide by specific disorder and age
 Single catchSingle catch--all CAH survey all CAH survey –– too longtoo long

Multidisciplinary and longMultidisciplinary and long--term approachterm approach
 Endocrine/Genetics/NBSEndocrine/Genetics/NBS

 PsychologicalPsychological

 UrologicUrologic

1313

Fundamental Considerations in Fundamental Considerations in 
Creating the CAH Data SetsCreating the CAH Data Sets

Collecting data Collecting data -- metabolic specialists vs. endocrinologists metabolic specialists vs. endocrinologists 
 Metabolic centersMetabolic centers

University basedUniversity based

Fewer  centers per state (some with 1 or none)Fewer  centers per state (some with 1 or none)p ( )p ( )

All inborn errors are rareAll inborn errors are rare

 Endocrine centersEndocrine centers
University, hospital, private practice basedUniversity, hospital, private practice based

Higher numbers per stateHigher numbers per state

Not all endocrine disorders are rareNot all endocrine disorders are rare

1414

Fundamental Considerations in Fundamental Considerations in 
Creating the CAH Data SetsCreating the CAH Data Sets

Provider settingsProvider settings

 UniversityUniversity--based and clinicsbased and clinics

 Private hospitalPrivate hospital--based clinicsbased clinics

 Private practice clinicsPrivate practice clinics

1515

Fundamental Considerations in Fundamental Considerations in 
Creating the CAH Data SetsCreating the CAH Data Sets

Input from the Departments of Health and PHLInput from the Departments of Health and PHL

AHRQ guidelinesAHRQ guidelines
 Guidelines for understanding and creating registries are Guidelines for understanding and creating registries are 

available for free on the webavailable for free on the web

http://www.ahrq.gov/http://www.ahrq.gov/

1616



NBSTRN February 2010

5

Fundamental Considerations for Fundamental Considerations for 
Implementing the CAH Data SetsImplementing the CAH Data Sets

Centralized administrative supportCentralized administrative support

Data extractionData extraction

Retrospective dataRetrospective data

1717

Fundamental Considerations for Fundamental Considerations for 
Implementing the CAH Data SetsImplementing the CAH Data Sets

Centralized administrative supportCentralized administrative support
 Wide spectrum of provider settingsWide spectrum of provider settings

 Clinical workload of endocrinologistsClinical workload of endocrinologists

Getting someone to sign on does not mean anyGetting someone to sign on does not mean any Getting someone to sign on does not mean any Getting someone to sign on does not mean any 
data will get collecteddata will get collected

 All regulatory paperwork initiated and followedAll regulatory paperwork initiated and followed--upup

 Potential projects, NIH grant announcements, Potential projects, NIH grant announcements, 
assist with grants, etcassist with grants, etc

1818

Fundamental Considerations for Fundamental Considerations for 
Implementing the CAH Data SetsImplementing the CAH Data Sets

Data extractionData extraction

H t it f d tH t it f d t Heterogeneity of dataHeterogeneity of data

 Site retentionSite retention

 Retrospective dataRetrospective data

1919

Fundamental Considerations for Fundamental Considerations for 
Implementing the CAH Data SetsImplementing the CAH Data Sets

Retrospective dataRetrospective data
 To collect or not to collect . . . To collect or not to collect . . . 

 Feasibility Feasibility 

2020
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The Minnesota ExperienceThe Minnesota Experience

Obesity in CAHObesity in CAH

 University of MinnesotaUniversity of Minnesota

 The Mayo ClinicThe Mayo Clinic

 Children’s Hospitals of MinnesotaChildren’s Hospitals of Minnesota

2121

Growth and Obesity in CAHGrowth and Obesity in CAH

~ 282 CAH cases collected throughout ~ 282 CAH cases collected throughout 
MinnesotaMinnesota

D ti b k t 1965D ti b k t 1965Dating back to 1965Dating back to 1965

Many individual cases span 18 yearsMany individual cases span 18 years

2222

2323Reference velocity percentile curves are based on the Fels longitudinal growth study data

UMN Statistical Model for CAHUMN Statistical Model for CAH
Statistical model being developed with Dr. John Himes Statistical model being developed with Dr. John Himes 
(Chair of group that created CDC growth charts)(Chair of group that created CDC growth charts)

Bayesian statistical methods  Bayesian statistical methods  

Can be used for irregular, incomplete, longitudinal, or Can be used for irregular, incomplete, longitudinal, or 
fragmented datafragmented data

H i ht d t t t it t i dH i ht d t t t it t i dHeight data at maturity not requiredHeight data at maturity not required

3 stages of logistic growth (triple logistic regression) 3 stages of logistic growth (triple logistic regression) 
detecting growth velocity at: detecting growth velocity at: 

Early childhoodEarly childhood

Mid childhoodMid childhood

AdolescenceAdolescence

Can potentially be used to create CAH specific growth Can potentially be used to create CAH specific growth 
charts when more data is collected regionally and nationallycharts when more data is collected regionally and nationally

2424
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Growth ParametersGrowth Parameters
Other obtainable summaries from model include:Other obtainable summaries from model include:

 Age at peak height velocity (y)Age at peak height velocity (y)

 Peak height velocity (cm/y)Peak height velocity (cm/y)

2525

 Growth during peak height velocity (cm)Growth during peak height velocity (cm)

 Age at  Mid growth velocity spurt Age at  Mid growth velocity spurt 

 Mid growth spurt velocity Mid growth spurt velocity 

 Stature gained during mid growth spurt Stature gained during mid growth spurt 

 Predicted or measured (if the data are there) adult height (cm)Predicted or measured (if the data are there) adult height (cm)

PartnersPartners
UMN Center for CAH/DSDUMN Center for CAH/DSD
Kyriakie SarafoglouKyriakie Sarafoglou

Dianne BergDianne Berg

Walter Walter BocktingBockting

Jane LewisJane Lewis

Cindy LorentzCindy Lorentz

Theodore NagelTheodore Nagel

AseemAseem ShuklaShukla

Carrie Ann TerrellCarrie Ann Terrell

CAH/DSD Work Group (R4GC)CAH/DSD Work Group (R4GC)
Angela BaileyAngela Bailey
Dianne BergDianne Berg
Walter Walter BocktingBockting
Linda Linda DimeglioDimeglio
Erica Erica EugsterEugster
ReemaReema L. L. HabibyHabiby
Amy Amy HietalaHietala
Ram Ram MenonMenon
Siobhan T. Siobhan T. PittockPittock
D id RD id R R kR k

Region 4 Genetics CollaborativeRegion 4 Genetics Collaborative
Cynthia CameronCynthia Cameron

Sally Sally HinerHiner

Brenda DietrichBrenda Dietrich

AdvisorsAdvisors
Richard KingRichard King
John HimesJohn Himes
Ron RosenfeldRon Rosenfeld
Ch t WhitlCh t Whitl

Carrie Ann TerrellCarrie Ann Terrell

Nancy Nancy VanderbergVanderberg

The Mayo ClinicThe Mayo Clinic
PieroPiero RinaldoRinaldo

Dietrich Dietrich MaternMatern

RavindarRavindar SinghSingh

Stefan GrebeStefan Grebe

Minnesota Dept of HealthMinnesota Dept of Health
Mark McCannMark McCann

Carolyn AndersonCarolyn Anderson

Amy Amy GaviglioGaviglio

Amy Amy HietalaHietala

Nancy Nancy VanderburgVanderburg
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