Post-Analytic Molecular Challenges:

algorithm development, clinical interpretation,
reporting data and reporting risk

Molecular Training Workshop, CDC Atlanta 2012
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Molecular Testing at

New England Newborn Screening
Program

HIV (research) 1980’s

CYSTIC FIBROSIS 1999 forward
GALACTOSEMIA = 2000’s
MCADD = 2000’s
SCID = 2009 forward
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Purpose of the Testing

Context of the Reporting
Reporting SOP
Report Content

Educational Supplements

Record Keeping
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Purpose of the Testing

Relating pre-analytic decisions
to post-analytic reporting...

What are you looking for... and what do you
hope to accomplish with molecular analyses?
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Purpose of DNA in the NBS

 Enhance sensitivity for conditions not otherwise
iIncluded...

TREC assay for SCID: FiIrst Tier molecular

 Enhance specificity of 15t tier test...CFTR
mutation assay after IRT: Second Tier molecular

e Supplemental just-in-time

Increase available information to aid diagnostic evaluation...
GALT mutation assay: Second Tier molecular
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Note on DNA testing:

Regardless of purpose, the DNA target might be

A specific allele
A specific structure
A foreign element

Qualitative or Quantitative
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DNA Testing in the 2"d Tier

{iC
(Con\lem'\oﬂa\ gent )

 Enhance specificity of 15t tier test...CFTR
mutation assay after IRT: Second Tier molecular

e Supplemental just-in-time

Increase available information to aid diagnostic evaluation...
GALT mutation assay: Second Tier molecular
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Context of the Reporting

Relating post-analytic reporting
to the needs of the

report recipient
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Context of the Reporting

 Routine outgoing reports

Newborn screening result is “In Range”

Newborn screening result is “OUT-OF-RANGE”

 Response to clinical inquiries
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Reporting SOP
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CF Reporting Overview

Initial Dried Blood Spot Specimen

IRT assaqy
[IET] below prompt for DNA assay Elevated [IRT]
(= 95%) (>3 5%4]
DMNA assay

0 mutations detected _
1 or 2 mutations detected

SCREEN NEGATIVE —,  Automated reporting o~ CF SCREEN POSITIVE
STOP Refer to CF Center
\{

¥
Office sends out report
with 1n range IRT
percentile and fact
sheet upon request

FHONE COMSULT wath PCP
followed by fax of Screen
Posttive repott packet for 1, 2

mutations as appropriate and IEDICINE
letter to PCP, info for parents \M
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Galactosemia Reporting Overview

Initial Dried Blood Spot Specimen

Tgdl assay

Tgal below prompt for EIE(‘;ESJ:% E}?al]

enzyme assay

EMZFIME 55

Enz:.'n|’le present Enzyme Absent or low

‘ Lew tgad Figh taal ‘

SCREEN NEGATIVE .  Automated reporfing . 3CREEN POSITIVE

PHONE CONSULT wﬂ:hlv
PCP followed by fax of
Screen Posttive report

STOP
¥
Office sends out report DA assay; phone consult
with 1n range Tgal or Tgal with PCP, supplemental
+ enzyine and fact sheet report. MEDICINE

upon request RAM
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Reporting SOP

Staff roles

» data entry and second readers
= preparation of supplemental reports

" SCripts
Report recipients

® to whom...
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Report Content
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Report Content

Technical Report

» CLSI demographics

* Reason for testing

= Disease locus tested

» Result is In Range or Out of Range
Out of Range:

Number of DNA sequence variants detected by
the screen
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Report Content

= Names of DNA sequence variants detected by the
screen (colloquial and (?) HGVS)

= Names of DNA sequence variants TESTED.

nomenclature
= colloquial: Delta F508
= HGVS: c.1521 1523delCTT
Human Genome Variation Society

http://www.hgvs.org/
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Report Content

INTERPRETATION

* Interpretation of the overall NBS result for the
condition

= State interpretation of the DNA result, e.g.,
» infant is (at least) a carrier

="Infant with 2 variants is at high risk

RECOMMENDED ACTION
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Cystic Fibrosis

(enhance specificity of 15t tier)
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NEW ENGLAND NEWBORN SCREENING PROGRAM
305 South Street
Jarmnaica Flain, MA 02130 |
Telephone: 61 7-983-6300
Fax: 617-522-2840
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*Cystc Fi]:msm S CREEN 2 MUTATIONS IH FAHGE
. =14 il

Hmmn:j.ist::mla.l' Methorre —_——
Hypotlyroadismm (CH) § Thyroeare 17.2uzMdL =5.0ugdL

Maple Symp Unre Disease (METD] 5 Lencine ==4.5 ngiL == 4.5 ngidl
MCAD § Octanodearmitive =050 uld =020 uhl
Fledketoonria (FETT) § Flerpdalavine (FHE) ==2.3 nedL == 23 neMdl
SCITVRatio 0.0825 ==0.0100
SCIDVEM aseP 49850 copieshl ==5435 copiesmul
SCIDVTEEC 5101 copiesfl =330 copiesal.
FToooplasma Infection § Tosoplasma [ 0.041 .. =01 oD
"Metabalic F MET STTFP 0] Parel ANl in Rarge Al in Rarge

UMASS MEDICAL SCHOOL | COMMONWEALTH MEDICINE

"NEW ENGLAND NEWBORN SCREENING PROGRAM




Hewr England Hewbom Screening Program Universty of Massaclnsetts Medical School
305 Scuth Street, JTamatea Plam, B4 02130

Telephone: 617-9836300 Fax: 617-522-2846 .
o *ASR:Analyte Specific Reagent (CFTR

Attachument to Fesults for Eoutine Newborn Bereetung Testing 39+4) that includes 39 mutations with
Result from Cystic Fibrosis Newhorn Screening reflex analysis for 1506V, 1507V, F508C,
Fepont Date: SI5108 5, 7,9T as appropriate. The 39-mutation
;ﬁﬂfﬂiy- R T o bith —— panel includes AF508, R117H, G551D,
Hame Dfmnﬂle- G542X, W1282X, N1303K, R334W,
621+1G>T, R553X, AI507, 1717-1G>A,

TARGETED DISORDER RESULT R347P, R560T, 3849+10kbC>T, A455E,

3120+1G>A, 3659delC, R1162X,
711+1G>T, 2789+5G>A, G85E,
1898+1G>A, 2184del, 1078delT,
394delTT, Y122X, R347H, VV520F,
A559T, S549N, S549R(T>G),
1898+5G>T, 2183AA>G, 2307insA,

CY STIC FIBROELS

Dretaik for geretic conm Hume of the first motation

detected brrthe smeet

Hame of secorud mdtation
detected brrthe smeer

INTERPRETATION: “Screen Positie™ Y1092X, M1101K, S1255X, 3876delA,

Detals for Category C: 3905insT

o IET =35% and '

® Twe CFTE maations wers detected (33 muutation panel ASEY) This test has not been cleared or

# Femlt 15 consistert wath Cwstic Fibrosis
BT T ctire Trypeinogen: CFTE: Cyeti Fbmes Trsmemhme Condoctince Regalater gene approved by the FDA. However, the
REC OMMENDED ACTION New England Newborn Screening
All infants with “iereen P.:'.sz'n'v-s” Category Cresults should be referred to a OF Center Program determined the performance
Jor diagnostic evaluation (sweat test) and conmltation with CF specialist, characteristics of the test and the FDA
Atierdion Health Care Provider: Hewbom sereenmg tests are ntended to provide an has determined that its clearance and
eatly opportunity to detect disorders before symptoms appear. These tests are not approva| are not required for the
diagnostic.

NENSP-specific uses.
* A5E dabgte Specific Reagert | CFTE 39+ jthat fchades 39 mostations weith refla: anabysis for IS067,
DS07 W FA0SC, 5,7 9T as appropriate. The 3% mwbtie npenelin: due A Fi0E, E11TH, G510, G2, WLIEE X,
HLZOSE, BS54, C114+10=1, ES 552 ATSO T, 1T17-10=-h, B34 TF, ESCOT, 33 L0 W2 =T, A4 55E, S100+10=fA,
FEAe1C, F1 1623 T11H1GE=-1, T8 =b, (30 E, 15596+, 2154 de], 1073 elT, 394delT T, ¥122 3 ES4TH,
WAOE ASIST, £ OH, EOE I, LEEHI-T, LSS A, 130T me b, W105T M, MILO1E, £1255 2 387T0nlk,
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Hewr England Hewbom Screening Program Universty of Massaclnsetts Medical School
305 Scuth Street, JTamatea Plam, B4 02130

Telephone: 617-9836300 Fax: 617-522-2846 .
o *ASR:Analyte Specific Reagent (CFTR

Attachument to Fesults for Eoutine Newborn Bereetung Testing 39+4) that includes 39 mutations with
Result from Cystic Fibrosis Newhorn Screening reflex analysis for 1506V, 1507V, F508C,
Fepont Date: SI5108 5, 7,9T as appropriate. The 39-mutation
;ﬁﬂfﬂif R T o bith —— panel includes AF508, R117H, G551D,
Hame nfm.:.ﬂlé- ' G542X, W1282X, N1303K, R334W,
TARGETED DIS ORDER FESTLT 621+1G>T, R553X, AI507, 1717-1G>A,
Geme Potiin R347P, R560T, 3849+10kbC>T, A455E,
CY STIC FIBROSIS Category C 3120+1G>A, 3659delC, R1162X,
s 711+1G>T, 2789+5G>A, G85E,
detected trrthe soeen: DFA0E 1898+1G>A, 2184del, 1078delT,
— 394delTT, Y122X, R347H, V520F,
detected brrthe sreen S345H A559T, S549N, S549R(T>G),
1898+5G>T, 2183AA>G, 2307insA,
INTERPRETATION: “Screen Positive™ Y1092X, M1101K, S1255X, 3876delA,
Detals for Category C: 3905insT
# IRT =95% and '
® Twe CFTE maations wers detected (33 muutation panel ASEY) This test has not been cleared or
IRT: @mﬁaﬁeﬁmﬁ Igyyingi::-ﬁﬁﬁhmmbmm Cotvbactarce Begalator gere approved by the FDA. HOWEVEI', the
REC OMMENDED ACTION: New England Newborn Screening
Al infants with "Soreen P.:'.sz'n'v-s” Category Cresults should be referved to a CF Canter Program determined the performance
Jor diagnestic evaliation (sweat test) and conmltation with CF specialist, characteristics of the test and the FDA
Atierdion Health Care Provider: Hewbom sereenmg tests are ntended to provide an has determined that its clearance and
earl:.r n:-;;pmhnut_'.r to detect disorders before symptomms appear. These tests are not approva| are not required for the

NENSP-specific uses.

LSR. drabste Specific Reagert { CFTR 39-+4 Jthat inchades 39 motatioes with Tefle amabesis for 15067,
DS07 W FA0SC, 5,7 9T as appropriate. The 3% mwbtie npenelin: due A Fi0E, E11TH, G510, G2, WLIEE X,
WLZ0SE, BS540, €21+H10e=-T, ESS5 2L ATSO T, 171710k, F34 TR, ESC0T, 534 L0 WhC =1, At 55E, 3120+ =R,
FEASR1C, E1162 3 T11+H1G =T, 273050 =k, GEIE, 1595+ C=-p, 215 dol, 1073 elT, 394delT T, Y1222, ES4TH,
VIO AS59T, £54OH, SMOE IO, LEGHIGe-T, 21E5 Ak, 2507 e b, Y1052 X, MIL01E, 812551, 55Tidalh,
oG 1. I]n: ‘hsﬂm wtheenckamd o1 approied e fe FOR. Howewer, the Howr Fozlbnd Hewdom S.:nnnm;g'
Pro T 'ﬂ:n]i:ﬁ:-mm::hn:‘hn:‘hﬁs-;fﬂn‘hsn:nﬂ.ﬂnmh]m&nhmm&hhtﬁh
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Hewr England Hewbom Screening Program Universty of Massaclnsetts Medical School
305 Scuth Street, JTamatea Plam, B4 02130
Telephome: 81 7-93E3-6300  Far: 81 7-522-2846

Attachument to Fesults for Eoutine Newborn Bereetung Testing
Result firom Cystic Fibrosis Newhorn Screening

Fepoit Date: SI509
Lab [D# ofbaby: L
Hame of baby: Date of birth: T
Hame of mather:
TARGETED DIS ORDER RESULT
Screen Positne
CY¥ eTIC FIBREOEIE Category C
Dretaik for geretic conmseling: Hume of the first motation
detected brrthe smeet DFa0g
Hume of secorud mtatioz
detected brrthe sTeen S349H

j 3 TIOTN:
Detaﬂs fi:-r Categonr C:

# JET =95% and
® Tuo CFTE nodations were detected (3% nmatation panel ASE*)
- Result 15 consistert with Cystic Fibrosis —<Cmmm—

“Sereen Posite

All infants with “iereen P.:.'.smvs Category Cresults should be referred to a OF Center
Jor diagnostic evaluation [sweat test) and conmltation with CF specialist,

Atiention Health Care Providers Hewbhorm screenmg tests are ntended to provide an
eatly opportunity to detect disorders before symptoms appear. These tests are not

diagnostic.

* A5E: dnabyte Specific Beazert { CFTER 39+ that fnchades 39 matatioes with refles anabypsis for IS06T,
DS07 W FA0SC, 5,7 9T as appropriate. The 3% mwbtie npenelin: due A Fi0E, E11TH, G510, G2, WLIEE X,
WLZ0SE, BS540, €21+H10e=-T, ESS5 2L ATSO T, 171710k, F34 TR, ESC0T, 534 L0 WhC =1, At 55E, 3120+ =R,
FEASR1C, E1162 3 T11+H1G =T, 273050 =k, GEIE, 1595+ C=-p, 215 dol, 1073 elT, 394delT T, Y1222, ES4TH,
VIO AS59T, £54OH, SMOE IO, LEGHIGe-T, 21E5 Ak, 2507 e b, Y1052 X, MIL01E, 812551, 55Tidalh,
39050 I, Thiv et by o theenckamd o1 approied by fhe FOR. Hewewer, te Howr Foglind Hewdom Ssmening

*ASR:Analyte Specific Reagent (CFTR
39+4) that includes 39 mutations with
reflex analysis for 1506V, 1507V, F508C,
5, 7,9T as appropriate. The 39-mutation
panel includes AF508, R117H, G551D,
G542X, W1282X, N1303K, R334W,
621+1G>T, R553X, AI507, 1717-1G>A,
R347P, R560T, 3849+10kbC>T, A455E,
3120+1G>A, 3659delC, R1162X,
711+1G>T, 2789+5G>A, G85E,
1898+1G>A, 2184del, 1078delT,
394delTT, Y122X, R347H, V520F,
A559T, S549N, S549R(T>G),
1898+5G>T, 2183AA>G, 2307insA,
Y1092X, M1101K, S1255X, 3876delA,
3905insT.

JNis test has not been cleared or
approved by the FDA. However, the
New England Newborn Screening
Program determined the performance
characteristics of the test and the FDA
has determined that its clearance and
approval are not required for the
NENSP-specific uses.
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Hewr England Hewbom Screening Program Universty of Massaclnsetts Medical School
305 Scuth Street, JTamatea Plam, B4 02130

Telephone: 617-9836300 Fax: 617-522-2846 .
o *ASR:Analyte Specific Reagent (CFTR

Attachument to Fesults for Eoutine Newborn Bereetung Testing 39+4) that includes 39 mutations with
Result from Cystic Fibrosis Newhorn Screening reflex analysis for 1506V, 1507V, F508C,
Fepont Date: SI5108 5, 7,9T as appropriate. The 39-mutation
Lab [D# ofbaby: SRS :
Hame n:nf'ha]:-].r::IF Date of birth: panEI Includes AF508, R117H, G551D,
Hame Df'nmﬂle- G542X, W1282X, N1303K, R334W,
T DI DT ISR, 621+1G>T, R553X, AI507, 1717-1G>A,
% creen. Posifive R347P, R560T, 3849+10kbC>T, A455E,
CY STIC FIBROSIS Category C 3120+1G>A, 3659delC, R1162X,
Detailk fir gemetic comeeling: T —— 711+1G>T, 2789+5G>A, G85E,
detected biythe screen: DF08 1898+1G>A, 2184del, 1078delT,
me of secorsl mtaticn 394delTT, Y122X, R347H, V520F,
detected biythe sTean 5349 A559T, S549N, S549R(T>G),
1898+5G>T, 2183AA>G, 2307insA,
INTERPRETATION: “Screen Positive” Y1092X, M1101K, S1255X, 3876delA,
Detals for Category C: 3905insT
s IRT =%5% and '

® Twe CFTE maations wers detected (33 muutation panel ASEY) This test has not been cleared or

M2 101 approved by the FDA. However, the
New England Newborn Screening
Program determined the performance
characteristics of the test and the FDA
has determined that its clearance and
approval are not required for the
NENSP-specific uses.

RECOMMENDED ACTION:
All infants with “Sereen Positve” Catepory Cresults should be referred to a CF Center

early opportunity to detect
diagnostic.

* A5E: dnabyte Specific Beazert { CFTER 39+ that fnchades 39 matatioes with refles anabypsis for IS06T,

IS07 W FA0SC, 5, TAT as HPPIIIIPH.HIE Iho 3% mmatio n patelin: ndee A FI0G, E11 TH, CR35110, G412, WLTED

HIZGE, ES34WW, C21+H1G=-T, ES S50 ATSO T, 1T17-105=5, E34 TP, ESC0T, 584 SHLONLE =T, A4 5SE, 3120+10=-A,

SEAMelr, E116220 F11410=-T, 17800 =b, G50, 1505+l 5 A 2154 da], 10751el], 394dalT T, Y122 W ES4TH,

WAOE ASIST, £ OH, EOE I, LEEHI-T, LSS A, 130T me b, W105T M, MILO1E, £1255 2 387T0nlk,
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NEW ENGLAND NEWBORN SCREENING PROGRAM
305 South Street
Jamaica Plain, MaA Q2130
Telephone: 617-983-6300
Fax: 617-522-2840

Bnliys Mame @
Peant Dipde: 1AR2008 lalic’s Manie |

[ERNPE. ]
Medical Rec, Mo ofnn
Bleth Weight | juily  groms
Current \\'nlghl | g proms

amil Uhat 1his baboradary vipait {5 Diser el finto the padlent®s medleal record. Filtes Paper Mo

WEWBORN SCREENING TEST REPORT (Repeat Blosd Filier Paper Specimen)

Plepse assure Uaat dhis vepori iy reviewad by the fndividial who aufliorieed e renquesd,

Femlts Witlin Eange ATEE glerence Fange Horrewhoms )
18.9 ngimlL =80 ngfmLA Mgkt dependert)

== =10
IN RANGE

1 MUTATION

==2 mgidl.

Hu:umnc;:,rstmunaf I‘-;'Ietluurune I = 1.5 mgidL
Hypothyroidistn (CH) /- Thyroxne 22 7agHL =5.0ugHL
Dlaple Syrup Unne Disease (WISTTD) J Leucine ==4.5 mg/dL == 4 5 mgidL.
MCAD J Octanoylearmiting =0.80uhd =080 ull
Fhenylketorama (PEU) F Phenylalanre (PHE) ==2.3mg/dL == 23 mgidL
SCIDVRatio 0.0634 »=0.0100
SCIDVENaseP 40107 copeshal ==54735 copieshl.
SCIDVTREC 2543 copieshal, ==333 copleshl,
*Toxoplastna Infection 7 Toxoplasma 126 0.004 2D =01 0D
letabolic [ LWET SUPE 01 Panel 41l in Rarge 41l in Range
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Hew England Newborm Screeming Program Trmversity of Massaclmsetts Medical School
305 South Street, Janatca Plan, M4 02130
Telephone: 617-983-6300 Fax: 617-522-2545

Attachunent to Results for Routine Newborn Sereenitig Testing
Result from Cystic Fibrosis Newhorn Screening

Report Date: 5."5.'135'
Lab ID# of baby:

g g —.

Hame of mother: I
TARGETED DISORDER EESTULT
Sceen Positive
CYETIC FIBROSIS Category B
Datails £ox penaic cnmsding Hame ofthe ore mrtation
detected brythe sgeen: 5510
—

INTERPRETATION: ‘““Screen Positive”
Details for Category B:

# IET = 25% and
#® one of 3% CFTE nmtations were detected (3% nmtation panel 45 E*)

*  infart 15 af Jeast a carrer for Cwstic Fibrosis
IET :Immomworeactive Trypsmoger;, CFTE: Cyetic Fibrosis Trmemembrare Covvchictance Begnlator gere

RECOMMENDED ACTION:

Alf ixfants with “Sereen Positive™ results should be referved 1o a CF Center for
dlagnastie evaluation [sweat tast). Fawnilies af Category B infants should be affered
Eemelic counseling.

Attention Health Care Provider: Newhom screerning tests are mtended to provide an
early opporhiity to detect disorders before symptoms appear. These tests are not
diagnostic. Regardless of screening test remalts, a physician should inmomediately evahiate
any mfant who exbubits findings consistent wath cwstic fibrosis.

*ASE: Anabae Specific Reagerd (CFTR 29+ Jthat Tchides 39 mogtaticore with refle: smabysic for I5065,
ISO7TW,F5080C, 5, 79T as appropriate. The 39-mtaimpanel i ide AFS0R, B11TH, (5510, 54250 WL,
ISR, BE30AT, G410 T, BSS3l ALY, 1717-1 G A B4R, BSo0T, 3540+10k0 =T, A4 J0E, 2 L0+10=4,
36506l C, B1 1623 T11410= T, Iroo-50ra 0 (25K, 1208+ 050, 2124de] 107346 1T, 20431 TT, V1203 FoA TH,
VAAF, 8550 T, S OH, S540F T= 0], 1808+ C=-T, 21854000, 2507 ey, V10923, HOLOLE, 5125930, 357dde 1,
I5ieT. This tect hasruot bean cleared or aprored b FDw. Hoanarer the Hewr Brglad Heabom, Soeandg
Pmgrm detem e d e perfommarce darndenstice of thetet ad fhe Flubhee dtamived that de deazue ad
approtal ame rot requied forthe FEMSP-cpec ke
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Hew England Newborm Screeming Program Trmversity of Massaclmsetts Medical School
305 South Street, Janatca Plan, M4 02130
Telephone: 617-983-6300 Fax: 617-522-2545

Attachunent to Results for Routine Newborn Sereenitig Testing
Result from Cystic Fibrosis Newhorn Screening

Report Date: 5."5.'135'
Lab ID# of baby:

g g —.

Hame of mother: I
TARGETED DISORDER EESTULT
Sceen Positive
CYETIC FIBROSIS Category B
Datails £ox penaic cnmsding Hame ofthe ore mrtation
detected brythe sgeen: 5510
—

INTERPRETATION: ‘““Screen Positive”
Details for Category B:

# IET = 25% and
#® one of 3% CFTE nmtations were detected (3% nmtation panel 45 E*)

*  infart 15 af Jeast a carrer for Cwstic Fibrosis
IET :Immomworeactive Trypsmoger;, CFTE: Cyetic Fibrosis Trmemembrare Covvchictance Begnlator gere

RECOMMENDED ACTION:

Alf ixfants with “Sereen Positive™ results should be referved 1o a CF Center for
dlagnastie evaluation [sweat tast). Fawnilies af Category B infants should be affered
Eemelic counseling.

Attention Health Care Provider: Newhom screerning tests are mtended to provide an
early opporhiity to detect disorders before symptoms appear. These tests are not
diagnostic. Regardless of screening test remalts, a physician should inmomediately evahiate
any mfant who exbubits findings consistent wath cwstic fibrosis.
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Pmgrm detem e d e perfommarce darndenstice of thetet ad fhe Flubhee dtamived that de deazue ad
approtal ame rot requied forthe FEMSP-cpec ke
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Hew England Newborm Screeming Program Trmversity of Massaclmsetts Medical School
305 South Street, Janatca Plan, M4 02130
Telephone: 617-983-6300 Fax: 617-522-2545
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TARGETED DISORDER RESULT
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CYETIC FIBROSIS Category B
Datails £ox penaic cnmsding Hame ofthe ore mrtation
detected brythe sgeen: 5510
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RECOMMENDED ACTION:

Alf ixfants with “Sereen Positive™ results should be referved 1o a CF Center for
dlagnastie evaluation [sweat tast). Fawnilies af Category B infants should be affered
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Hew England Newborm Screeming Program Trmversity of Massaclmsetts Medical School
305 South Street, Janatca Plan, M4 02130
Telephone: 617-983-6300 Fax: 617-522-2545

Attachunent to Results for Routine Newborn Sereenitig Testing
Result from Cystic Fibrosis Newhorn Screening

Report Date: 5."5.'135'
Lab ID# of baby:

g g —.

Hame of mother: I
TARGETED DISORDER RESULT
Screen Positive
CYETIC FIBROSIS Category B
Datails £ox penaic cnmsding Hame ofthe ore mrtation
detected brythe sgeen: 5510

INTERPRETATION:
Details for Category B:

# IET = 25% and
#® one of 3% CFTE nmtations were detected (3% nmtation panel 45 E*)

o infart is af Jeast 2 carvvier for Cystic Fhyosis €
Immimoreactire Trypsmoger;, CFTE: Cyetic Fibrosic Trremembrare Corvhctarce Beailytor =g

“Screen Positive™

RECOMMENDED ACTION:

Alf ixfants with “Sereen Positive™ results should be referved 1o a CF Center for
dlagnastie evaluation [sweat tast). Fawnilies af Category B infants should be affered
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early opporhiity to detect disorders before symptoms appear. These tests are not
diagnostic. Regardless of screening test remalts, a physician should inmomediately evahiate
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Hew England Newborm Screeming Program Trmversity of Massaclmsetts Medical School
305 South Street, Janatca Plan, M4 02130
Telephone: 617-983-6300 Fax: 617-522-2545

Attachunent to Results for Routine Newborn Sereenitig Testing
Result from Cystic Fibrosis Newhorn Screening

Report Date: 5."5.'135'
Lab ID# of baby:

g g —.

Hame of mother: I
TARGETED DISORDER RESULT
Screen Positive
CYETIC FIBROSIS Category B
Datails £ox penaic cnmsding Hame ofthe ore mrtation
detected brythe sgeen: 5510

INTERPRETATION: ‘““Screen Positive”
Details for Category B:

# JET = 25% and
® oneof39 CFTE nmtatmrls are deten:ted [35‘ nmtation panel 43 FE¥*)
®  nfat s g e a1 f o

RECOMMENDED ACTION:
Alf ixfants with “Sereen Positive™ results should be referved 1o a CF Center for

dlagnastie evaluation [sweat tast). Fawnilies af Category B infants should be affered
EERERS counseling, r—

earl:.r -:-pp:uhnutjrtn de > DeToTe 3 . g
diagnostic. Eegardless of screening test results a ph].rsmlan should inumediately evahiate
any mfant who exbubits findings consistent wath cwstic fibrosis.

*ASE: Anabae Specific Reagerd (CFTR 29+ Jthat Tchides 39 mogtaticore with refle: smabysic for I5065,
ISO7TW,F5080C, 5, 79T as appropriate. The 39-mtaimpanel i ide AFS0R, B11TH, (5510, 54250 WL,
ISR, BE30AT, G410 T, BSS3l ALY, 1717-1 G A B4R, BSo0T, 3540+10k0 =T, A4 J0E, 2 L0+10=4,
36506l C, B1 1623 T11410= T, Iroo-50ra 0 (25K, 1208+ 050, 2124de] 107346 1T, 20431 TT, V1203 FoA TH,
VAAF, 8550 T, S OH, S540F T= 0], 1808+ C=-T, 21854000, 2507 ey, V10923, HOLOLE, 5125930, 357dde 1,
I5ieT. This tect hasruot bean cleared or aprored b FDw. Hoanarer the Hewr Brglad Heabom, Soeandg
Pmgrm detem e d e perfommarce darndenstice of thetet ad fhe Flubhee dtamived that de deazue ad
approtal ame rot requied forthe FEMSP-cpec ke
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Galactosemia

Supplemental just-in-time
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Galactosemia Reporting Overview

Initial Dried Blood Spot Specimen

Tgal assay

Tgal below prompt for
enzyme assay

EIevaJed [Tgal]
(>5mg/dl)

EngrImg assay

Enzyme present

Enzyme Absent or low

‘ Lo ioal

high ioal ‘

SCEEEN MEGATIVE ~,  Auvtomated reporting o SCEEEN PORITIVE

STOP

Office sends
out report with
in range IET
percentile and
tact sheet upon
request

PHONE CONSULT withi
PCE followed by fax of

=oreen Positive report

DINA assay: phone consult
with PCP, supplemental

report.
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Mew England Mewbom Screening Prograra Unteersity of lassachmsetts Iledical School
305 Sonath Street, Taroaica Plain, W& 02130
Telephone: 617-983-6300 Fax: 617-522-2244

Resjlt from Assays for
DNA MUTATIONS that may be associated with GALACTOSEMIA

Report Date: T
Lah ID# of bakeyr: L

Maree of bakry: iy~ Date ofbirth: TN

Marae of rother S
TARGETED DISORDER Result
GALACTOSEMIA Two mottations

detected

Hame of the first mnttation detectad Q188K
Details for genetic coumseling b the saeen

Harne of second mattation detected

iy thye sczeem Ql88R

* “Pogitive Newhorn Biochemical Sereen” with “two mutations™

¢ congisient with CLASSICAL GALACTOSEMIA
Twn rogtatiors in the gene for the ereyroe galactose- 1 -phosphate wridy] traveferase (GALT
ot UT) were detected®. Ohservation of this genotype 18 corelstent with severe ropanment of
the GALT erevrne and classical galactosera.

RECOMMENDED ACTION:

All infants with specimens showing @ "“Screen Posifive with Two Mulafions” resulf should be 'in
the care of or referredimmediatady’ fo a Mefabolic Specialist for dicgnosfic evaluation ad
freafment.

ﬂ.ﬂuﬂ]mt]-[m]:ﬂltml'rwﬂu' Hm.nhm:nscre I testsarenmetﬂ.edmpmmde it earhy opporhmity to detect

Hl S Snabyte Specific Feagerit that fchides accayrs for detection of 0 128E, H34 D, S155L  FR285H, L195P,
YA FITLE, T1380I and IWE2-20= G, For soeetirgs poopoces, detection of 2 moattatione asnmmes that the
moataticore ae it disgpecetic tecting & dicated. Thic tect hac ruot bee Cleared or sppootred Ty the FDA
Hirnaremrer, the Hewr Byzland Hewbom Soeshing Progran detenmined the pefonmarce chra cheristics of the test The
FD4 hac detenrmined that ite clestace ard spproweal are xot Tequired for the MENSP-cpecific uges,

VEALTH MEDICINE
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Mew England Mewbom Screening Prograra Unteersity of lassachmsetts Iledical School
305 Sonath Street, Taroaica Plain, W& 02130
Telephone: 617-983-6300 Fax: 617-522-2244

Resjlt from Assays for
DNA MUTATIONS that may be associated with GALACTOSEMIA

Report Date: T
Lah ID# of bakeyr: L

Maree of bakry: iy~ Date ofbirth: TN

Marae of rother S
TARGETED DISORDER Result
GALACTOSEMIA Two mottations

detected

Hame of the first mnttation detectad Q188K
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Harne of second mattation detected

iy thye sczeem Ql88R
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ot UT) were detected®. Ohservation of this genotype 18 corelstent with severe ropanment of
the GALT erevrne and classical galactosera.

RECOMMENDED ACTION:

All infants with specimens showing @ "“Screen Posifive with Two Mulafions” resulf should be 'in
the care of or referredimmediatady’ fo a Mefabolic Specialist for dicgnosfic evaluation ad
freafment.
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FD4 hac detenrmined that ite clestace ard spproweal are xot Tequired for the MENSP-cpecific uges,
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Mew England Mewbom Screening Prograra Unteersity of lassachmsetts Iledical School
305 Sonath Street, Taroaica Plain, W& 02130
Telephone: 617-983-6300 Fax: 617-522-2244

Resjlt from Assays for
DNA MUTATIONS that may be associated with GALACTOSEMIA

Report Date: T
Lah ID# of bakeyr: L

Maree of bakry: iy~ Date ofbirth: TN

Marae of rother S
TARGETED DISORDER Resuli
GALACTOSEMIA Two motatiors
detected
Hame of the first mnttation detectad Q188K
Details for genetic coumseling b the saeen
Hame of cecorud mottation detected QIEER

“Positive Newhorn Biochemical Screen” with “two natations™

¢ congisient with CLASSICAL GALACTOSEMIA
Twn rogtatiors in the gene for the ereyroe galactose- 1 -phosphate wridy] traveferase (GALT

ot UT) were detected®. Ohservation of this genotype 18 corelstent with severe ropanment of
the GALT erevrne and classical galactosera.

RECOMMENDED ACTION:
All infanis with specimens showing @ " Jereen Posifive with Two Mutations” resulf should be 'in
ha cire cuj" or referredimmediatly’ fo @ Mefabolic Specialisi for diggnostic eva

Adbendicn Heabfh Care Foovider:  Hewbom coeening tects are rderded to prondde anoearhy opporbmity o detect
dizorders before oyruptotre sppesr. These teste ate not diagpustic.

Hl S Snabyte Specific Feagerit that fchides accayrs for detection of 0 128E, H34 D, S155L  FR285H, L195P,

YA FITLE, T1380I and IWE2-20= G, For soeetirgs poopoces, detection of 2 moattatione asnmmes that the
moataticore ae it disgpecetic tecting & dicated. Thic tect hac ruot bee Cleared or sppootred Ty the FDA
Hirnaremrer, the Hewr Byzland Hewbom Soeshing Progran detenmined the pefonmarce chra cheristics of the test The
FD4 hac detenrmined that ite clestace ard spproweal are xot Tequired for the MENSP-cpecific uges,
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Hew England Hewborn Screening Program University of Massaclsetts Medical School
305 South Street, Jamaiea Plan, MA 02130
Telephone: A17PEFAT00 Fax: 517-5202-2848

Result from Assays for
DNA MUTATIONS that may be associated with GALACTOSEMIA

Eeport Date:

Lah ID# of haby:

Hame of bahy: — Date of birth:
Hame of mother: |G

TARGETED DIS ORDER Resuli
Cne nmtation and

GALACTOSEMIA one DA variant

Heum e of mortatiog detected ber e

Detaile for genetic counseling
Ham e of DA wariarit detected berthe e

“Po sitive New’lmm Biochemiral Sereen’ with “one muiation and one varant™

* coneivient with DUARTE pherotype Galactozenda

# One nmtation and one variant mthe gene for the engyme galactose-1-phosphate
uridy] transferase (GALT or UT ) were detected®. Ohservationofthis conpound
hetemzyrzote 15 consistert with medmm to low activiy of the GALT ! UT enzyme
and a nuld [Driarte] form of the disorder, bt

# The presence of other nmtations or otherblocks in the galactose metabolic patlearay
have not been raled ot by this assay.

& WA yesults do not alter the interpretation af blochenical results. I addiion 0 anp
recommendations that ave based on the infant s bicchanical results, the infant’s
Jomily should be offered penetic cowmseling.

Antention Health Care Provider: Newbomn screemng tests are mtended to provide an eaxly
opporhanty to detect disorders bafore symptoms appear. These tests are not diagnostic.

* SR Anatte Specific Reagevt that fchides asswg for detection of Q1388 H214D, 51354, K255H, L195P,
YA09C, F1715, T1380 aed IWE2-245> 5. For saeering prapeoses, detection of ore mataticn s ome sequence
Tariart acomes that they are e . This test has rot beer cleared o appoored by the FDub. Hoarewer, the Hear
Englmd Hembom Soreening Program determireed the performatwe characteristics ofthe test. The FD A has
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Hew England Hewborn Screening Program University of Massaclsetts Medical School
305 South Street, Jamaiea Plan, MA 02130
Telephone: A17PEFAT00 Fax: 517-5202-2848

Result from Assays for
DNA MUTATIONS that may be associated with GALACTOSEMIA

Eeport Date:

Lah ID# of haby:

Hame of bahy: — Date of birth:
Hame of mother: |G

TARGETED DISORDER Result
Cne nutation and
GALACTOSEMIA one DHA variart

detected by the
soreen
Hame of matatior, detected by sorea, QI88E
Detaile for genetic counseling
Hame of DA wariart detected brrthe s M314D

VIERPRETATION and RECOMMENDED ACTION:

“Posiinve Newhom Baochemical Scxeen’ with “one mutation and one vanant™

* coneivient with DUARTE pherotype Galactozenda

# One nmtation and one variant mthe gene for the engyme galactose-1-phosphate
uridy] transferase (GALT or UT ) were detected®. Ohservationofthis conpound
hetemzyrzote 15 consistert with medmm to low activiy of the GALT ! UT enzyme
and a nuld [Driarte] form of the disorder, bt

# The presence of other nutations or otherblocks in the galactose metabolic pathray =
have not been raled ot by this assay.

& DA results do not alter the interpretation of bischawical results. T addition o any =
recommendations that ave based on the infant s bicchanical results, the infant’s
Jomily should be offered penetic cowmseling.

Attention Health Care der: Mewrborn screemng tests are mtended to provide an early
opporhanty to detect disorders bafore symptoms appear. These tests are not diagnostic.

* SR Anatte Specific Reagevt that fchides asswg for detection of Q1388 H214D, 51354, K255H, L195P,
YA09C, F1715, T1380 aed IWE2-245> 5. For saeering prapeoses, detection of ore mataticn s ome sequence
Tariart acomes that they are e . This test has rot beer cleared o appoored by the FDub. Hoarewer, the Hear
Englmd Hembom Soreening Program determireed the performatwe characteristics ofthe test. The FD A has

'NEW ENGLAND NEWBORN SCREENING PROGRAM



Hew England Hewbom 3ereerung Program University of Massachusetts I edical 3 chool
305 South Street, Jamaica Plain WA 02130
Telephotie: 17-983-6300 Fax: 617-522-2846

Result from Assays for
DNAMUTATIONS that may be associated with GALACTOSEMIA

Report Date: S

Lab IDé of bakey: |

Name of baby: I Datc of birth: I
Hame of mother: [ NG—

TARGETED DISORDER RESULT

GALACTOIEMIA Mo nostations or variatts
detected by the screen

“Fositire Newh-:um Biochemical Scre " writh “no mutanl:n or variant”
DMNA findings do not alter interpreiation of hiochemical resulis

*  Dfthe eight mutations and one sequetce variat assayed, none were observed
i the gene for the enmyme galactose-1-phosphate uridy] transferaze (GALT or
UTy *. Ohgervation of this genotype 15 consistent with nomal enmrme
activity taat

&  Thepresance of other nedafions i GALT or offer Blocks in fthe galactoss
metabolic paftinvay fuve nof bean ruled cut by 705 asmay.

&  Follow aty recominendations that are based onthe infant’s biochemical
results.

Atntention Health Care Provider: Hewhorn screening tests are intended to provide an
eatly opporhanity to detect disorders before symploms appear. These tests are not
dhagnostic.

SR Srabete Specific Feagert that chides accaps for detection of Q188E, H314D, 51351, E28 51,
L195P, VA09C  FI1715, T1ZE8M and IWE2-248= (5. This test has not beer cleated or spproved by the FDOA.
Hoaremrer | the Hewr England Hewbom Soeenihz Programn det enmined the peformance characteristics of the
test. The FDO hac detenmimed that e cleatance shd approwal are not required for the HEHSP-cpecific nses.
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Hew England Hewbom 3ereerung Program University of Massachusetts I edical 3 chool
305 South Street, Jamaica Plain WA 02130
Telephotie: 17-983-6300 Fax: 617-522-2846

Result from Assays for
DNAMUTATIONS that may be associated with GALACTOSEMIA

Report Date: S

Lab IDé of bakey: |

Name of baby: I Datc of birth: I
Hame of mother: [ NG—

TARGETED DISORDER RESULT
GALACTOIEMIA Mo nostations or variatts
detected by the screen

ERPRETATION and RECOMMENDED ACTION:

“Positrve Mewbom Biochemical Sereer” with “no mtation or varanf”

DMNA findings do not alter interpreiation of hiochemical resulis

*  Dfthe eight mtations and one sequence variat assayed, none were observed
i the gene for the enmyme galactose-1-phosphate uridy] transferaze (GALT or
UTy *. Ohgervation of this genotype 15 consistent with nomal enmrme
actrrity bt

&  Thepresance of other nedafions i GALT or offer Blocks in fthe galactoss
metabolic paftinvay fuve nof bean ruled cut by 705 asmay.

&  Follow aty recominendations that are based onthe infant’s biochemical

results.

Atntention Health Care Provider: Mewhorn screening tests are intended to provide an
eatly opporhanity to detect disorders before symploms appear. These tests are not
dhagnostic.

SR Srabete Specific Feagert that chides accaps for detection of Q188E, H314D, 51351, E28 51,
L195P, VA09C  FI1715, T1ZE8M and IWE2-248= (5. This test has not beer cleated or spproved by the FDOA.
Hoaremrer | the Hewr England Hewbom Soeenihz Programn det enmined the peformance characteristics of the
test. The FDO hac detenmimed that e cleatance shd approwal are not required for the HEHSP-cpecific nses.
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DNA testing in 1St Tier NBS

 Enhance sensitivity for conditions not otherwise
iIncluded...

TREC assay for SCID: FiIrst Tier molecular

(Uncon\/em'\ona\
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SCID Testing and Follow up Algorithms

Regardless of purpose, the DNA target might be

A specific structure

Quantitative
And ABSENCE!
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Massachusetts’ SCID NBS Laboratory Testing Algorithm

(All TREC & RNaseP Values are copies/ul)

Dried Blood Spot Specime®

|
Multiplex assay for TREC and RNaseP

TREC =503 RNaseP < 4032 TREC < 503
and
()
RNaseP > 4032 Prompts retest in duplicate Prompts retest in duplicate
SCREEN NEGATIVE
of same specimen of same spacimen
(automated repaort) r T
Two or Three tests with Two or Three tests |
with Two or Three
RNaseP < 4032 tests with
RNaseP = 4032 RNaseP = 4032
SCID-specific SCREEN And And
UNSATISFAlCTORY TREClZ 252 TRECl< 252
SCREEN SCREEN POSLITIVE
Phone call to PCP NEGATIVE PHONE CONSULT with PCP and
office to Request (automated report) recommendation for
Repeat NBS
specimen repeat NBS and/or Flow Cytometry

followed by fax of Screen Positive
h ' report packet



In range report

NEWBOREN SCEEENING TEST EEPORT (Initial Blood Filter Paper Specimen)

Targeted Congenital Disorders / Analyte Tested Results Within Range Fesults Out of Range  Reference Range (for newborns)
Adrenal Hyperplasia(CAH) / 17-OH-Progesterone =13.5 ng/mL =23 ng'ml {weight dependent)
*Biotinidase Deficiency / Biotinidase ==30% ==30%

Cystic Fibrosis / IRT PERCENTILE 71.4% <835.1%

*Galactosemia [ Galactose Total 29 mg/dl <14 mg/dL
*Hemoglobinopathies /| Hemoglobin Isoelectric Focusing FA FA AF or A
*Homocystinuria /. Methionine <1.5 mg/dL < 1.5 mg/dL
Hyvpothyvroidism / Thyroid-Stimulating Hormone 2.7 uU/mL < 15 wU/mL (age dependent)
Hypothyvroidism (CH) / Thyroxine 122 ugdl =50 ug/dL

*Maple Syrup Urine Disease (MSUD) / Leucine “=43 mg/dL ==4.5 mg/dL

*MCAD / Octanoylcarnitine <1).80 uM <80 uM

*Phenylketenuria (PKU) / Phenylalanine (PHE) =23 ma/dl. <=23mg/dL

*SCID/TREC 715 copiesiul ==252 copies/ul
*Toxoplasma Infection / Toxoplasma IgG 0.023 0D. <(.1 0D

**Metabolic / MET SUPP 01 Panel All in Range Allin Range

“Met Supp 01 Panel:

Amino Acid- TYR. (also CIT IT)

Urea Cycle- ARG, ASA, CIT. CPS. HHH, OTC

FAOD- CPT II, CUD, LCHAD, VLCAD, M/SCHAD, DE-RED (also CACT. GA2. MCKAT, SCAD, TFF)

Organic Acid- BKT, Cbl Defects CPT1A, GAl, HMG, IVA . MAL, MUT, PROP, (also IBG, 2M3HBA, 2MBG, 3MCC MCD, 3MGA)

* This test has not been cleared or approved by the FDA. However, the test was developed and its performance charactenstes determined by the New England Newborn Screening Program. and the FDA
has determined that its clearance and approval are not reguired.

Attention Health Care Provider: Newborn screening tests are intended to provide an early opportunity to detect disorders before symptoms appear. These tests are not diagnostic.
Regardless of screening test results, a physician should immediately evaluate any infant who exhibits findings consistent with the targeted disorders noted above.

Tests Performed by Mew England Newbom Screening Program, 305 South Street, Jamaica Plain, M& 02130 Roger Eaton, Ph.C.. Director.

Plzase contact the Newbom Scresning Program at 817-883-6300 i you have any questions or clinical concerns.
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Massachusetts’ SCID NBS Interpretation and Notification Algorithm
Effective as of 2009/10

SCREEN POSITIVE RESULT

/s It a repeat specimen? | Is it an initial specimen?
REPEAT INITIAL INITIAL
SPeeimen TREC < cutoff TREC
TRFC J< cutoff
Was any previous Request repeat NBS NOT DETECTABLE
specimen above cutoff? Specimen
| |
REPEAT REPEAT
| SCREEN FEGATIVE TREC < cutoff
or
y€s no
| STOP NOT DETECTABLE
STOP '

> PHONE CONSULT with PCP

and recommendation for

Flow Cytometry

- followed by fax of Screen Positive report



Out of range report

NEWBOEN SCREENING TEST REPORT (Initial Blood Filter Paper Specimen)

Targeted Congenital Disorders / Analvte Tested Eesults Within Eange Eesults Out of Range  Feference Fange (for newboms)
Adrenal Hyperplasia(CAH) / 17-OH-Progesterone =13.5 ng/mL =43 ng/ml (weight dependent)
*Biotinidase Deficiency / Biotinidase ==30% ==3(0%

Cystic Fibrosis SCREEN IN RANGE ~ IN RANGE

*Galactosemia ! Galactose Total ==2 mg/dL =14 mg/dL
*Hemoglobinopathies / Hemoglobin Isoelectric Focusing FA FA AF or A
*Homocystinuria /| Methionine =1.5 mg/dL =15 mg/dl
Hypothyroidism /. Thyroid-Stimulating Hormone 10.8 ullimL = 20 ull/mL (age dependent)
Hypothyroidism (CH) / Thyroxine 10.6 ug/dL =5.0ug/dL

*Maple Syrup Urine Disease (MSUD) / Leucing ==4.5 mg/dL ==4 5 mg/dL

*MCAD /[ Octanovlcaritine =(0.80 uM =080 uhl

*Phenvlketonuria (PEU) / Phenylalanine (FHE) ==13 mg/dL ==23 mg/dL

*SCIDITREC =152 copies/uL ==152 copies/ul
*Toxoplasma Infection / Toxoplasma IzG 0,000 0.D. =0.1 OD

#"Metabolic / MET SUPP 01 Panel Allin Range All in Range

Another blood filter paper specimen should be obtained and submitted to this laboratory for testing immediately. There is no charge for this servic

“Met Supp 01 Panel:
Amino Acid- TYE, (also CIT II}
Urea Cycle- ARG, ASA, CIT, CP5, HHH, OTC
FAQD- CPTII, CUD, LCHAD, VLCAD, M/SCHAD, DE-RED (also CACT, GA2, MCEAT, SCAD, TFF)
Orgamic Acid- BKT, Cbl Defects CPT1A, GAL HMG, IVA | MAL, MUT, PROP, (also IBG. 2M3HBA, 2MEG, 3MCCMCD, 3MGA)

~ MNone of Tag-It 39+4 mutations detected.
* This test has not been cleared or approved by the FDA. However, the test was developed and 4= performance characterisbes defermined by the Mew Engand Mewborn Screening Program. and the FOA
has determined that its ¢'earance and approval are not required.

Attention Health Care Provider: Mewborn screening tests are intended to provide an early oppariunity to detect disorders before symptoms appear. These tests are not diagnostic.
Regardless of screening test results, a physician should immediately evaluate any infant who exhibits findings consistent with the targeted disorders noted abowve.

Tests Performed by New England Mewbom Screening Program. 305 South Street, Jamaica Plan, M& 02130 Roger Eaton, Ph D, Director.
Pleass contact the MNewbormn Screening Program at §17-883-8200 i you have any questions or clinical concerns.
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First OOR, copies detected

New England Newborn Screening Program

ACTION SHEET

for Primary Care Provider

INTERPRETATION OF NEWBOEN SCREENING REPORT:

Your patient has a positive (Out of Range) result from SCID NBS. This means that the wnfant
may be at increased risk for SCID.

e TREC = 252 capies/ul

We are requesting a new filter paper specimen. This will help us to determine whether the
finding reflects a transient immunologic status or one that would prompt further evaluation.

RECOMMENDED NEXT STEPS BY PRIMARY CARE PHYSICIAN:

*  Contact family. Eeport positive newborn screening result.
o Well infants may stay at home safely during preliminary diagnostic
testing as thev have some protection from maternal antibodies.

o Infants with congenital or neonatal infections should be
immediately evaluated by a specialist at one of the
participating centers.

* Obtain a repeat newbormn screeming specimen (filter paper) and send to NENSP.
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Prompts for Referral to Flow Cytometry

*Undetectable TREC on initial NBS specimen

*Two out of range TREC results (<252 copies/ul) from
two independent NBS specimens in the absence of a
normal TREC result

If a subsequent specimen has a normal TREC result prior
to flow cytometry being done, then the recommendation
for flow cytometry will be withdrawn in the absence of

clinical concerns (helpful in NICU)

*Persistent SCID-specific unsatisfactory result due to
failed amplification of RNaseP and assurance of good
collection
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NEWBORN SCREENING TEST REPORT (Initial Blood Filter Paper Specimen)

Targeted Congenital Disorders / Analvte Tested Eesults Within Eange Eesults Out of Range  Feference Fange (for newboms)
Adrenal Hyperplasia(CAH) / 17-OH-Progesterone =13.5 ng/mL =43 ng/ml (weight dependent)
*Biotinidase Deficiency / Biotinidase ==30% ==3(0%

Cystic Fibrosis SCREEN IN RANGE ~ IN RANGE

*Galactosemia ! Galactose Total ==2 mg/dL =14 mg/dL
*Hemoglobinopathies / Hemoglobin Isoelectric Focusing FA FA AF. orA
*Homocystinuria /| Methionine =1.5 mg/dL =15 mg/dl
Hypothyroidism /. Thyroid-Stimulating Hormone 10.8 ullimL = 20 ull/mL (age dependent)
Hypothyroidism (CH) / Thyroxine 10.6 ug/dL =5.0ug/dL

*Maple Syrup Urine Disease (MSUD) / Leucing ==4.5 mg/dL ==4 5 mg/dL

*MCAD /[ Octanovlcaritine =(0.80 uM =080 uhl

*Phenvlketonuria (PEU) / Phenylalanine (FHE) ==13 mg/dL ==23 mg/dL

*SCIDITREC =152 copies/uL ==152 copies/ul
*Toxoplasma Infection / Toxoplasma IzG 0,000 0.D. =0.1 OD

#"Metabolic / MET SUPP 01 Panel All in Range All in Range

Another blood filter paper specimen should be obtained and submitted to this laboratory for testing immediately. There is no charge for this servic

“Met Supp 01 Panel:
Amino Acid- TYE, (also CIT II}
Urea Cycle- ARG, ASA, CIT, CP5, HHH, OTC
FAQD- CPTII, CUD, LCHAD, VLCAD, M/SCHAD, DE-RED (also CACT, GA2, MCEAT, SCAD, TFF)
Orgamic Acid- BKT, Cbl Defects CPT1A, GAL HMG, IVA | MAL, MUT, PROP, (also IBG. 2M3HBA, 2MEG, 3MCCMCD, 3MGA)

~ MNone of Tag-It 39+4 mutations detected.

* This test has not been cleared or approved by the FDA. However, the test was developed and 4= performance characterisbes defermined by the Mew Engand Mewborn Screening Program. and the FOA
has determined that its ¢'earance and approval are not required.

Attention Health Care Provider: Mewborn screening tests are intended to provide an early oppariunity to detect disorders before symptoms appear. These tests are not diagnostic.
Regardless of screening test results, a physician should immediately evaluate any infant who exhibits findings consistent with the targeted disorders noted abowve.

Tests Performed by New England Mewbom Screening Program. 305 South Street, Jamaica Plan, M& 02130 Roger Eaton, Ph D, Director.
Pleass contact the MNewbormn Screening Program at §17-883-8200 i you have any questions or clinical concerns.
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Notification of need
for flow New England Newborn Screening Program

ACTION SHEET

tor Primary Care Provider

INTERPRETATION OF NEWBORN SCREENING REPORT:

Your patient has a positive (Out of Range) result from SCID NBS. This means that the infant 15
at increased nisk for SCID.

o TREC =252 copies‘ul

Your patient requires a specially designed flow cytometry blood test. MNote that particular
laboratories have pre-qualified for the testing. Note also that the type and scheduling of blood
collection must follow specific mstructions to ensure that the appropriate blood arrives at the pre-
gqualified laboratory 1n time for processing. If the blood 1s too old by the time 1t arrives at the lab,
another blood specimen will be required.

RECOMMENDED NEXT STEPS BY PRIMARY CARE PHYSICIAN:

¢ (Contact fanmly. Report positive newbomn screening result.
o Well infants may stay at home safely during prelinunary diagnostic
testing as they have some protection from maternal antibodies.
o Infants with congenital or neonatal infections should be
immediately evaluated Dy a specialist at one of the
participating centers.

o (Obtain a repeat newbormn screening specimen (filter paper) and send to NENSP.
¢ Obtain “Preliminary Diagnostic Test for Well Infants with Out-of-Range
Newbormn Screemng Result for SCID™ see page 3
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Basic Facts about Severe Combined Immunodeficiency (SCID)

SCID 1s the name of a spectrum of Primary Immunodeficiencies. These
immunodeficiencies are characterized by severe defects in cellular and humoral
immunity and comprise > 15 independent genetic conditions.

Natural history, treatments and outcomes
+ If untreated. SCID results mn near uniform mortality by age 1.
= The most common presenting symptoms are recurrent severe infections,
chronic diarrhea. and failure to thrive.
Infants with SCID are particularly susceptible to complications from routine
infant vaccinations with live virus vaccines.
Without WBS, the average age at diagnosis 1s § months.
Without WBS, infants with SCID are likely to muss the opportunity for early
diagnosis and early treatment.
» SCID can be cured by Hematopoietic Stem Cell Transplantation (HSCT).
o Transplant prior to the onset of severe infections yields the most pronusing
outcomes.
= Infants diagnosed with SCID immediately after birth have the best chance of
survival and fewer medical complications after transplant compared to those
diagnosed after clinical presentation.

(]

O 0

Incidence and risk factors

# The true mncidence of SCID is unknown; a conservative estimate 15 1/100,000 births.

# SCID can occur 1n all ethnic groups.

« Infants with a fanuly history of SCID are at high nisk: famuly history 1s not required
though. for an mnfant to have SCID.

Genetics and Immunology

# The most common form of SCID 15 X-linked, but there are also multiple autosomal
recessive forms.

» Infants with SCID universally have extremely low or absent T cells.

o Infants with SCID may or may not have B cells; if present B cells are non-
functioning.

» Infants with SCID may or may not have Natural Eiller (NE) cells.
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Components of the NENSP SCID Newhorn Screening Program

The NENSP SCID Newborn Screening Program includes the following components:
screening tests, preliminary diagnostic tests, diagnostic evaluation, treatment, and
program evaluation. All infants with Out of Range Newborn Screening results need
to have a repeat newborn screen. Only some infants will need the additional
workups outlined in steps 2, 3, and 4.
1. Screening Tests performed on the dried blood spot:
The principal test 15 quantification of a marlker that imdicates presence of autologous T
cells, the T cell Receptor Excision Circle” (TEEC). This 15 a2 molecular marker
detectable by quantitative PCE. Low or absent quantities of TRECs observed in the
screen indicate a possible severe defect in the ability to generate T lymphocyies.

o Aswith other screening tests, some values will prompt a request for a repeat

Specimen.
o  Aswith other screening tests, some values will prompt a preliminary
diagnostic test directly.

Preliminarv Diagnostic test performed on speciallv-collected whole blood:
The principal test is a Flow Cytometry test to measure specific T cell markers.
Laboratories will have to be pre-qualified to perform these measurements.
Measurements indicating low to absent T cell markers confirm a T-cell
lymphocytopenia that requires a diagnostic evaluation by a specialist.
Note: The presence af T hmphocytes alone does not rule out SCID; specialized testing to detecr newly
generared T lvmphocytes must be performed.

3. Diagnostic Evaluation:
The diagnostic evaluation is a specialty referral imclusive of physical exam and
specialized inmmune function tests. Infants whose evaluation vields a diagnosis of
SCID will require immediate treatment. In many cases this will be Hematopoietic
Stem Cell Transplantation (HSCT). Infants may be found to have other immune
deficiencies. such as DiGeorge syndrome, which requires different treatment (thymic
transplant), other primary immune deficiencies requiring a spectrum of preventative
treatments or may be found to be well.

4. Treatment:

5CID mfants may be enrolled for HSCT at a pediatric FACT (Foundation for the

Accreditation of Cellular Therapy)-accredited center.

Program Evaluation:

Predicme values of the screening algorithm yields of SCID and other Primary

Immminodeficiency Diagnoses. compliance with recommendations, and short and long-

term treatment outcomes will be analyzed for quality assurance and quality

BnpreeEment:oR i prigmm - _ _ _OMMONWEALTH MEDICINE
"NEW ENGLAND NEWBORN SCREENING PROGRAM

-

th




L
m For Parents and Families

UMASS My baby had a positive SCID Newhorn Screening Test

What is SCID Newborn Screening? SCID newbom screenmg helps to find babies who might
have Severe Combined Immunodeficiency (SCID) so that they can be treated. SCID babies have very
little or no immmme system. Babies with SCID who are found early can be meated early.

What does my baby’s positive SCID newborn screening test mean? It means that your
baby needs a spacial test to find out if your baby has SCID. The special test 15 called fTow cytomeny.

Where do I get a flow cytometry test for my baby? Your baby's healtheare provider has  list
of laboratories that can perform flus test.

How is the flow cytometry test done? Flow cvtometry is a special blood test. Your baby's
healthcare provider will arrange for some blood to be taken from your baby for the test.

Do I need to do anything to prepare my baby for the flow cviometry tesi? Mo

How will I know the results of the flow cytometry test? Your baby’s healthcare provider will
contact you with the results and will let you know if any moere tests are needed.

What do I do while I wait for the test results? There is nothing special that vou need o do. Just
as you would for any newbom, you will want to keep your newbom from contact with people who are
known to have a contagious illness and keep vour newbom out of crowded enviromments.

What do I do if a family member is sick? As with any newbom, if an immediate fanuly member
13 sick, smict hand washing before touching the baby 1s key to preventing iliness.

When I have the results of my baby’s flow cytometry test, will I know if my baby has

SCID? You will know 1f vour baby is no longer considered to be at risk, if your baby needs to have
additional tests, or if your baby needs to see a special doctor.

Where can I get more information? The best source of information about vour baby’s results and
your baby’'s condition is your baby’s healthcare provider. Information from your baby’s healthears
provider will be more helpful to you than generz] information. There 15 an NIH website with reliable
general information:

htip:{hwanw . genome. gow' 13014335

If you choose to look at this website, please keep in mind that vour baby does not yet (and may
not ever) carry 4 diagnosis. Thns the general mformation may not apply to your baby. COMMONWEALTH MEDICINE
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Interpretation
ACTION SHEET

mu Itl p | € for infants with multiple specimens compromising
S p e C| mens both normal and abnormal SCID NBS results

Infant Name

Your patient has a positive (Out of Range) result from SCID NES. This means that the infant
may be at increased risk for Severe Combined Immunodeficiency (SCID).

¢ TREC < 252 copies/ul

TRECs (T cell Receptor Excision Circles) are the principal marker for SCID newborn
screeming. This 1s a molecular marker detectable by quantitative PCE. Low or absent
quantities of TRECs observed in the screen imndicate a possible severe defect in the abality to
generate T lymphocytes.

Notel: Our records show that vour patient had an independent specimen with a SCID NBS
result that was within normal limits. In this context (and in the absence of no specific clinical
concern for SCID) our Program does not recommend further action relative to the SCID NBS
results reported with this action sheet.

Note2: Out of Range (Low) TREC results have been observed on specimens from non-5CID
infants when the specimens were obtained post-thymectomy (as 1s often the case post cardiac
surgery).

Note3: Some infants who have had cardiac surgery and who also show low TRECs maght fall
within the spectrum of DiGeorge Syndrome.

We remind clinicians that the SCID NBY algorithm is not a diagnostic test and if vou have

clinical concerns that could be consistent with SCID, we encourage vou to arrange a pediatric
EFH}JEE{HDFGE:}'C'DHSHIF. ONWEALTH MEDICINE
“NEW ENGLAND NEWBORN SCREENING PROGRAM




Prompts for Referral to Flow Cytometry

*Undetectable TREC on initial NBS specimen

*Two out of range TREC results (<252 copies/ul) from
two independent NBS specimens in the absence of a
normal TREC result

If a subsequent specimen has a normal TREC result prior
to flow cytometry being done, then the recommendation
for flow cytometry will be withdrawn in the absence of

clinical concerns (helpful in NICU)

*Persistent SCID-specific unsatisfactory result due to
failed amplification of RNaseP and assurance of good
collection
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Educational
Supplements
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Educational Supplements

Manner of reporting

 for primary care providers

* Provide general description of disease and
current knowledge about heredity and mutations

« Explain where DNA testing falls within NBS
algorithm

* Relate relative risks specific to result.
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Educational Supplements

Manner of reporting

For specialty care providers

*Alerts to new mutation panels

For families
\What does this mean
\What do | have to do

*Are there special preparations

UMASS MEDICAL SCHOOL | COMMONWEALTH MEDICINE
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Basic Facts about Cystic Fibrosis (CF)

CF 1z the most common dizorder of autosomal recessive inheritance 1n Caucasians.
In general, it occurs in 1/3000 Caucasian, 1/10,000 Hispanic, 1/20,000 African-
American, and 1/50 000 Asian-American births.

Only 15% CF patients have neonatal clinical presentation with bowel obstruction
(most commonly meconium ileus). MNote that 80-20% infants presenting with
meconiutm ileus have CF.

Of the remaining 85% of CF patients, 20% would be diagnosed by 14 months without
HMES.

In Massachusetts, 80% of all CF patients would be diaghosed by age 5 years without
MES.

The most common presenting syimptoms are malabsorption diarrhea (due to
pancreatic msufficiency) and failure to thrive, recurrent and chronic pulmonary
problems, or a combination of both.

CF pathophwsiclogy 13 due to Cystic Fibrosis Transmembrane Conductance
Eegulater (CFTE) gene mutations (ower 1,200 reported). The most common
mutation 158 AFS08. Abnormal CEFTE protein disrupts chloride transport and water
movement actoss secretory epithelial membranes.

Abnormal secretions ih pancreatic ducts, airways, intestines and vas deferens lead to
blocked lumens, organ injury and dysfunction.

Abnormal lung secretions lead to chronic respiratory tract infections with 5 aureus
and F. aeruginosa

High sweat chloride concentration (=60 mEq/L) results from abnormal epithelial cells
in sweat glands. Pilocarpine iontophoresis (Sweat Test) 15 the gold standard for
diagnosis. DINA testing that reveals two CFTE mutations is also diagnostic.

EDICINE
M




Components of the NENSP CF Newborn Screening Program

The CF newhorn screen may include up to three components:

1. Level af serum trypsinegen (FRT), a pancreatic enzyme that 15 elevated in the serum
of most CF-affected newborns. Samples with values above the 95t percentile will

proceed to DNA assay (part 21

2. DNA assay. tor detection of any of 29 common CFTE gene mutations and when
appropriate, 4 DM A variants. Detection of one or more of CFTE mutations will
result in newhorns being referred for sweat festing at a CFF Center (parf 3)

3. Swear Test (Filocarpine iontophoresis), for determination of sweat chloride
concentration. Sweat chloride concentration = 60 mEqg'L suggests a diagnosis of CF.
Borderline results (30 - 59 mEq/L) or inadequate sweat quantity for analysis (QI3)
tmay prompt repeat testing.

The MEINSP brochure, Answers fo camman questions about newharn screening favailable
in ¥ languages), describes information about all disorders included 1in newborn screening.
This information 15 alse availakle on the Program's web site (www umassmed edw'nba/

UMASS MEDICAL SCHOOL | COMMONWEALTH MEDICINE
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New England Wewborn Screening Program

CYSTIC FIBROSIS NEWBORN SCREENING
INFORMATION SHEET

for Pnmary Care Prowider

INTERPRETATION of CF Newbom Sereening (CF NES) result:
Towr patiert has a posifive foud of range ) CFnewborn screaning rexdf.

This means that the infant is o increased rigk for Cystic Fibrosis (CF). The specific risk is
dependert on the exact category of positive screen as indicated below,

s 2 Nuiations: [RT >95% percentile and two mutations wete detected. The infant most
likely has CF.

s 1 NMuiation: IRT =5 5% percerntile and one mutation was detected. The infant has shout
a 1/30 chatice of CF.
o Infants with 1 Butation” results who are thet showrn to hasee CF have a
second mgtation that 1s not mcluded i the screen.
o Infants with 1 Mutatice!” results whose diagnostic test shows them to be
unaffected are carriers.

RECOMMENDED WEET STEPS BY PRIMARY CAREPHYSICIAN:

e [fyouhave not alreads been cortacte d bey the HEWEE, call 617-9535-
6300 and ask for CF follow up. Additional information will be
provided to you.

e Contact famaly. FReport postive newhom screening result and refer
infart for diagrnostic sweat test (with patert genetic cownseling if a
mutation was detectad)

¢ Corntact CF Certer. Hchedule sweat test, when scheduling, mdicate
that the referral is because of a positive newborn sore ening result.

Mote: There 15 no age-specific criteria for sweat testing. [deally, infarts will have sttaned a

weight of 2 lalograms prios to the sweadt test. The likelihood that the sweat test result on a ONWEALTH MEDICINE
young infart will be complete is very good. QNS rates wary by center but in general more | |nG PROGRAM

than 20% mfants should have valid test results after one visit.



Expected number of referrals and case detections:
(estimates based on 100% participation)

o Each day, 1 screened baby will be referred for sweat testing (220 babies/vear)

® Each year, 22 — 40 babies with CF will be identified

o A babyreferred with a POSTTIVE screening result has a 1/11 chance of having CF
(risk 15 category dependent- see below)

Limitations of CF Newborn Screening

CF newborn screening has imitations. Eeep in mind that this screening algorithm 15 not
a diagnostic test. INo screening algorithim 15 perfect in its ability to detect all affected

indiwviduals while also producing no false positive results.

We anticipate that 1 CF affected baby per year may not be detected by this screen

(Le., would have a FALSE NECGATIVE CF newborn screening result) and will present
later in life with CF symptoms. A sweat test remains clinically indicated for
evaluation of any child with symptoms suspicious for CF. Clinicians at the NENSFP
and CF centers will remain available to consult on such clinical scenarios.
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For Parents and Families

- |
UMASS My haby had a positive CF Newhorn Screening Test

What is CF Newbhorn Screening? CF newborn screening tests help to find babies who
might have cystic fibrosis. Most babies with positive newborn screening tests do not have
iF. Babies who do have CF and who are found early can be treated early.

What does my baby’s positive CF newborn screening test mean? It means that

vour baby needs a special test so that vou can know if vour baby has CF. The special test 15 called
a sweal fest.

Where do I get a sweat test for my baby? "We recommend that experts at a CF Center do

the sweat testing. At a CF Center, staff members know how to do the test on voung babies. In
addition, there will be support staff at the Center who may be able to provide vou with genetic
counseling about yvour baby’s CF newhorn screening test or who will be able to help if the sweat
test result 13 not clear.

I had a negative CF blood test when I was pregnant. Does my baby still need a
sweal [est? YVes. Anvbaby whose newborn screening result 15 positive should have a sweat test.

UMASS MEDICAL SCHOOL | COMMONWEALTH MEDICINE
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How is the sweat test done? The sweat test 15 simple and should not hurt your baby., If you
vourself had a sweat test, your skin might feel warm and tingly for about five minutes during the
test. Eefore the test, the technician will apply a chemical that causes sweating to a small area on
vour baby s arm or leg. Then, an electrode 15 attached to stimulate a weak electrical current. Your
baby s sweat 1z collected on a piece of filter paper or 1n a plastic coil The collected sweat i3 then
sent to the lab and tested. It takes about one hour frotm start to finish

Do I need to do anything to prepare my baby for the sweat test? Do not use any

lotions of creams on your baby s arms or legs on the day of the test. Any regular medications may
ke continued and will have no effect on the test results. Because clinic rooms can ke chilly, bring
an extra blanket or sweater and hat to help keep vour baby warm during the test.

How will I know the results of the sweat test? That depends on how the CF Center

worles, At some Centers, sweat test results are phoned to your baby's doctor at the end of the day
and the wour babv’s doctor will contact vou. At other Centers, wou mayv have a genetic counseling
appointment before yvou leave and sometimes the genetic counselor waill report the results to you.
Toucan ask ahead of time so that vou know what to expect.

When I have the results of my baby’s sweat test, will I know if my baby has

CF? Most of the time the results of your baby’ s sweat test will clearly tell you whether your baby
has CF or not Sometines, the sweat test will have to be repeated.
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Educational Supplements

For clinical inquiries
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“In Range” results reported to you in a single mailing:

Targeted congenital disorderfAnalyte Tested Eesults Within Range Eesults Out of Range
Cyrstic Fibrosis/CF Percentile a % that 1z < 95

Interpretation: Mo DNA testing was prompled by the immunoreactive yprinogernr (IRT) result; the IRT level was

=08 pereantile.  This in-range screeming reswult has o negative pradictive value of 00 002 for cystic fibrosis,
Note that any baby with trs result stll has at ast a 1750 chanee of being o CF carvier

“IN RANGE" results reported to you in a second mailing:

First nailing’ s result:

Targeted congenital disorder’dnalyte Tested Eesults Within Range Besults Out of Range

Crrstic Fibtosis/CF Percentile ~PENDING — FINAL REPORT WILL FOLLOW
second mailing” s result:

Targeted congenital disorder’&nalyte Tested Eesults Within Eange Eesults Out of Bange

Crrstic Fibrosis Screen IH B4 HGE~

Interpretation: DA testing was performed an ¥is specimen and no mudaions were detecled fram aur parnel of
common mitations. In addition, though the immurnoreactive trypsinogen (IRT) was = 95 percantile it did not
meet our criteria for recommending a sweat lest in the absence of obsered mutations.  The negative predictive
valiie of this testis very high. However, because we do mot screen jor all of the = 000 mutations currently
reparied in the CFTR gene, there remaing a very small possibility taat this baby carvies ope or more mulalions

that are mot inchided in our parel of commaon CFTR muations.

“IN RANGE” results: In range results are considered normal, and our Program recommends no further action.
HOWEWVEE, we rerrund clinicians that the CF newhborn screerung algorithim 15 not a diagnostic test, and wall MOT
detect all CF-affected mfantz. IF YOU HAVEPERSISTENT CLINICAL CONCERNS that could be consistent
with CF, such as poor weight gain, malahsorption stools, recurrent respiratory tract infections, recurrent
respitatory symptoms such as cough or wheezing, or if you hawve information that hoth parents are carniers of CF
mutations, we encourage you to consider a sweat test, which 15 still considered the gold standard.
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Record Keeping
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Record Keeping

e CLSI — store all reports for 4 years

o patient folders at hand for re-faxing to included
health care providers
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Record Keeping

e Short-term follow up — case or carrier?

= Mid to Long-term follow up
= concordant with diagnostic testing?
= completion of genetic counseling? (cc NBS)
= Consistent with parent testing?

= Survelllance

Communications with clinical centers for late
diagnosis of false negatives
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