
Newborn Screening With Newborn Screening With 
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Oregon State Public Health LaboratoryOregon State Public Health Laboratory



NW Regional StatesNW Regional States
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NW Regional Military BasesNW Regional Military Bases

South KoreaSouth Korea
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Kwajalein

NW Regional Birthing CentersNW Regional Birthing Centers



Initial Screening PanelInitial Screening Panel

nn Phenylketonuria (PKU)Phenylketonuria (PKU)
nn Congenital hypothyroidism (CH)Congenital hypothyroidism (CH)
nn GalactosemiaGalactosemia
nn Maple syrup urine disease (MSUD)Maple syrup urine disease (MSUD)
nn BiotinidaseBiotinidase
nn HemoglobinopathiesHemoglobinopathies
nn Congenital adrenal hyperplasia (CAH)Congenital adrenal hyperplasia (CAH)



LegislativeLegislative

nn House Bill 2268House Bill 2268
nn Introduced January 10, 2001Introduced January 10, 2001
nn Effective July 6, 2001Effective July 6, 2001
nn Amended ORS 431.310Amended ORS 431.310
nn Raised fee cap from $16 to $30 per NBS Raised fee cap from $16 to $30 per NBS 

specimenspecimen
nn Monies received to be used for expenses Monies received to be used for expenses 

of the state public health laboratoryof the state public health laboratory



RulesRules

nn Public hearing held July 22, 2002Public hearing held July 22, 2002
nn Amended the number of disorders Amended the number of disorders 

screened forscreened for
nn Modified the methods usedModified the methods used
nn Increased testing fee to cover additional Increased testing fee to cover additional 

testing coststesting costs



ImplementationImplementation

nn DisordersDisorders
nn Analytes/CutoffsAnalytes/Cutoffs
nn EquipmentEquipment
nn Personnel/TrainingPersonnel/Training
nn EducationEducation
nn FollowFollow--upup
nn Regional TimelineRegional Timeline



MS/MS Expanded ScreeningMS/MS Expanded Screening
nn Added 19 new disordersAdded 19 new disorders
nn Increased test panel to 26 disordersIncreased test panel to 26 disorders
nn PKU and MSUD converted from BIAPKU and MSUD converted from BIA

nn Approx. 240,000 samples per yearApprox. 240,000 samples per year
nn MS/MS run on all first and second MS/MS run on all first and second 

screens receivedscreens received



Amino Acid DisordersAmino Acid Disorders

nn Phenylketonuria (PKU)Phenylketonuria (PKU)
nn Maple Syrup Urine Disease (MSUD)Maple Syrup Urine Disease (MSUD)
nn TyrosinemiaTyrosinemia (types I and II)(types I and II)
nn HomocystinuriaHomocystinuria



Urea Cycle DisordersUrea Cycle Disorders

nn CitrullinemiaCitrullinemia
nn Argininosuccinic aciduria (ASA)Argininosuccinic aciduria (ASA)



Organic AcidemiasOrganic Acidemias
nn IsovalerylIsovaleryl--CoACoA dehydrogenase deficiency dehydrogenase deficiency 

((IsovalericIsovaleric acidemia)acidemia)
nn 33--methylcrotonylmethylcrotonyl--CoA carboxylase deficiency CoA carboxylase deficiency 

(3(3--MCC)MCC)
nn 33--methylglutaconylmethylglutaconyl--CoA CoA hydratasehydratase deficiencydeficiency
nn 33--hydroxyhydroxy--33--methylglutarylmethylglutaryl--CoA CoA lyaselyase

deficiencydeficiency
nn Propionic acidemia (PA)Propionic acidemia (PA)
nn Methylmalonic acidemia (MMA)Methylmalonic acidemia (MMA)
nn Glutaric aciduria, type I (Glutaric aciduria, type I (glutarylglutaryl--CoACoA

dehydrogenase deficiency) (GAdehydrogenase deficiency) (GA--1)1)



Fatty Acid Oxidation DisordersFatty Acid Oxidation Disorders

nn Very long chain Very long chain acylacyl--CoACoA dehydrogenase deficiency dehydrogenase deficiency 
(VLCAD)(VLCAD)

nn Long chain LLong chain L--3 3 hydroxyacylhydroxyacyl--CoACoA dehydrogenase dehydrogenase 
deficiency (LCHAD)deficiency (LCHAD)

nn Medium chain Medium chain acylacyl--CoACoA dehydrogenase deficiency dehydrogenase deficiency 
(MCAD)(MCAD)

nn Short chain Short chain acylacyl--CoACoA dehydrogenase deficiency (SCAD)dehydrogenase deficiency (SCAD)
nn Glutaric aciduria, type II (multiple Glutaric aciduria, type II (multiple acylacyl--CoACoA dehydrogenase dehydrogenase 

deficiency) (MAD)deficiency) (MAD)
nn Carnitine acylcarnitine Carnitine acylcarnitine translocasetranslocase deficiency (CT)deficiency (CT)
nn Carnitine palmitoyl transferase II deficiency (CPT II)Carnitine palmitoyl transferase II deficiency (CPT II)



AnalytesAnalytes
nn Full scanFull scan
nn PerkinElmer NeoGram AA/AC kit PerkinElmer NeoGram AA/AC kit 
nn 37 analytes and ratios37 analytes and ratios

9 Amino acid9 Amino acid
24 Acylcarnitine24 Acylcarnitine

4 Ratios: 4 Ratios: Phe/TyrPhe/Tyr, , LeuLeu/Ala/Ala
C0/C16, C0/C18C0/C16, C0/C18

nn Cutoffs Cutoffs –– continual evaluation and continual evaluation and 
adjustmentsadjustments







Personnel/TrainingPersonnel/Training

nn LaboratoryLaboratory
•• Two NBS employeesTwo NBS employees
•• PerkinElmer on and offPerkinElmer on and off--site trainingsite training
•• APHL MS/MS classAPHL MS/MS class
•• Training of additional laboratory staffTraining of additional laboratory staff
•• Testing rotationTesting rotation

nn FollowFollow--upup
•• One new laboratory staff memberOne new laboratory staff member
•• OHSU medical consultantsOHSU medical consultants



EducationEducation

nn Grand roundsGrand rounds
nn CD summary articleCD summary article



nn Practitioner’s manualPractitioner’s manual



nn Parent BrochuresParent Brochures

Idaho Oregon Alaska



nn News coverageNews coverage



MS/MS TimelineMS/MS Timeline

nn Original target date: July 1, 2002Original target date: July 1, 2002
nn Equipment installed in July 2002Equipment installed in July 2002
nn Validation studies: September 2002Validation studies: September 2002
nn OnOn--line: October 1, 2002line: October 1, 2002



NW Regional MS/MSNW Regional MS/MS
Expansion TimelineExpansion Timeline

20022002 20032003

OctoberOctober

DecemberDecember

AprilApril
•• IdahoIdaho
•• OregonOregon JulyJuly

SeptemberSeptember

OctoberOctober

JanuaryJanuary

•• SaipanSaipan

•• NevadaNevada

•• HawaiiHawaii

•• AlaskaAlaska

•• KoreaKorea

•• WA militaryWA military
•• GuamGuam
•• KwajaleinKwajalein 20042004



MS/MS ScreeningMS/MS Screening
October 2002 October 2002 -- April 2004April 2004

nn 147,811 First screen specimens147,811 First screen specimens
nn 120,416 Second screen specimens120,416 Second screen specimens
nn 268,227 Total268,227 Total

nn Diagnosed cases: 53Diagnosed cases: 53
nn Representing 12 metabolic conditionsRepresenting 12 metabolic conditions



Identified ConditionsIdentified Conditions

nn Amino acid disordersAmino acid disorders
•• PKU/HyperphenylalaninemiaPKU/Hyperphenylalaninemia

nn Urea cycle defectsUrea cycle defects
•• Arginase deficiencyArginase deficiency
•• Argininosuccinic aciduria (ASA)Argininosuccinic aciduria (ASA)
•• CitrullinemiaCitrullinemia



Identified ConditionsIdentified Conditions
nn Organic acidemiasOrganic acidemias

•• 33--MCCMCC
•• GAGA--11
•• MMAMMA

nn Fatty acid oxidation disordersFatty acid oxidation disorders
•• CPT 1CPT 1
•• Carnitine transport defectCarnitine transport defect
•• MCADMCAD
•• SCADSCAD
•• VLCADVLCAD



Identified ConditionsIdentified Conditions

nn False negative LCHADFalse negative LCHAD
•• Four month old infantFour month old infant
•• Two normal AC screens Two normal AC screens 
•• Samples sent to MayoSamples sent to Mayo
•• Review of spectra, procedures, analytes, Review of spectra, procedures, analytes, 

and cutoffsand cutoffs
•• Added 4 new analytesAdded 4 new analytes

(C14OH, C16:1, C18OH, C18:1OH)(C14OH, C16:1, C18OH, C18:1OH)



NW Regional CasesNW Regional Cases
Numbers per StateNumbers per State

nn HawaiiHawaii 11
nn AlaskaAlaska 22
nn NevadaNevada 44

nnWashington    Washington    44

nn IdahoIdaho 1717
nnOregonOregon 2525



NW Regional CasesNW Regional Cases
Numbers per DisorderNumbers per Disorder

nn ASAASA 11
nn Arginase DeficiencyArginase Deficiency 22
nn CPT 1CPT 1 11
nn Carnitine TransportCarnitine Transport 22
nn CitrullinemiaCitrullinemia 33
nn GAGA--11 22

nn MCADMCAD 1515
nn 33--MCCMCC 44
nn MMAMMA 33
nn PKU/PKU/HyperpheHyperphe 1717
nn SCADSCAD 11
nn VLCADVLCAD 22

Frequency with PKU: 1/2,789
without PKU: 1/4,106



Second ScreensSecond Screens
nn 120,416 second specimens tested120,416 second specimens tested
nn 4 disorders found4 disorders found

•• 11 Carnitine transport defectCarnitine transport defect
•• 22 Arginase deficiencyArginase deficiency
•• 11 VLCADVLCAD

nn 8% of cases found on second specimen8% of cases found on second specimen



Second Screen CutoffsSecond Screen Cutoffs

nn First screen cutoffs usedFirst screen cutoffs used
nn March 2004, reMarch 2004, re--evaluated and adjusted evaluated and adjusted 

cutoffs for:cutoffs for:
•• CitrullineCitrulline (100      170 (100      170 µµmol/Lmol/L))
•• LeucineLeucine (300      360)(300      360)
•• C0/C16C0/C16 (170      260)(170      260)
•• C0/C18C0/C18 (450      560)(450      560)

§ Others in process



ChallengesChallenges

nn Fee increaseFee increase
nn Internal procurement processInternal procurement process
nn Site preparation/equipment installationSite preparation/equipment installation
nn EducationEducation
nn FollowFollow--upup
nn Diagnostic workupDiagnostic workup
nn Cutoff determinationsCutoff determinations



Oregon WebsiteOregon Website

Fact Sheets



nn Disorder fact sheetsDisorder fact sheets



Oregon WebsiteOregon Website

www.
dhs.state.or.us/public health/

nbs/index.cfm


