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OUTLINE OF PRESENTATION

ABrief review of initial summary and recommendation by
ACHDNGt previous meeting

Alntroduction and summary of newinformation

AAnalysis of theNomination and Prioritization WI OE COT OP 6 (
review of this information to determine if that changes the
previous recommendation



REVIEW OF INITIAL
SUMMARY



NOMINATION OF GAMTDEFICIENCY

ANOMINATOR
A Nicola Longo, MD, PhD (University of Utah)

A Co-SponsoringOrganizations
A Marzia Pasquali, PhD (University of Utah, ARUP Labs)
A (no advocacy group mentioned)

A AdvocateOrganizations
A Association for Creatine Deficiencies (ACD; creatineinfo.org



GAMT DEFICIENCY

A Pathophysiology:
i S M.S. Comeaux et al. /| Molecular Genetics and Metabolism 109 (2013) 260-268
A Creatine deficiency Arginine . 43 Glycine
A Accumulation of neurotoxic GAA Ornithine @\ Guanidinoacetate (GAA)a @ S-adenosylmethionine (SAM)
\ S-adenosylhomocysteinie(SAH)

ATreatment rationale: Creatine

A Restore Creatine pool: I el

A Creatine supplementation in high doses to Blood i
overcome poor uptake by CNS Creatine
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A Reduce GAA
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GAMT DEFICIENCY

ATreatment Outcomes
A Symptomatic patients improve

A Patients treated early in life have (near)
normal development

A Treatment interruption may result in
Irreversible damage

(El-GharbawyAH et al.Mol GenetMetab. 2013; 109: 21%7)
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Fig. 1. Mean ages at diagnosis/treatment onset and severity of developmental delay,intel-
lectual disability (DD/ID) in 48 patients with GAMT deficiency. (a) normal development
(n = 2): min age = 0 months ( reatment started prenatally ), max age = 0.23 months
(1 week); 25th, 50th, 75th percentile = 0, 0.12, 0.23 months. (b) borderline DD/ID
(n = 2): min age = 0,68 months (3 weeks), max age = 9 months; 25th, 50th, 75th
percentiles = 0.69, 4.9, 9 months. () mild DD/ID (n = 8): min age = 10.0 months,
max age = 81 months; 25th, 50ch, 75th percentiles = 165, 25.5, 46 months, (d) moder-
ate DD/ID (n = 11): min age = 11 months, max age = 300 months; 25th, 50th, 75th
percentiles = 17, 39, 87 months. (e) severe DD/ID (n = 25): min age = 15 months,
max age = 408 months; 25th, 50th, 75th percentiles = 54, 132, 228 months. More
data are required for statistical analysis, exploring the possible causative effect of dme of
treatment onset on developmental outcomes, controlling for various confounding factors.

From:StocklerlpsirogluS et al.Mol GenetMetab. 2014; 111:1625




STATUSOF NBS FOR GAMDEFICIENCY

A University of Utaht

A Retrospective study of 10,000 NBS samples:
A False positive rate (FPR): 0.08% (GAA + GAA/Creatine)
A FPR with 2nd tier test: 0%
A True positive: 0

ABaylor Research Institute (Texas)
A Prospective study of 19,293 NBS samples (ca. 50% from Mexico)
between 2008-2011.:
A FPR 0.5% GAA)
A FPRwith 2nd tier test: 0%
A True positive: 0

1Pasquali M et al. J InherivMetabDis. 2014;37:2316
2Mercimek-Mahmutoglu S et alMol GenetMetab. 2012;107:433-7



STATUSOF NBS FOR GAMDEFICIENCY

ABritish Columbia (Canada3

A Retrospective study of 3,000 NBS samples:
A FPR: 0.13% (GAA)
A FPR with 2nd tier test: 0%
AT NEOA0ORA A ELT O e 3O A THI L R Theh 5 O/0 G E TSRS
carriers of 2 novel mutations
A True positive: 0

AVictoria (Australia)® *Ethnic background - |
A Prospective NBS since 2002 (~1 million babies) 66% of Australian, Scottish, English
A GAA as marker; no 2nd tier test or Irish ancestry. Less than 1%
Aboriginal. Most immigrants from
AFPR: 0.02% British Isles, China, Italy, Vietnam,
A True positive' 0 *Greece and New Zealand. J

2Mercimek-Mahmutoglu S et al. Mol Genet Metab. 2012;107:433-7
3Pitt JJ et al. Mol Genet Metab. 2014;111:303-4



STATUSOF NBS FOR GAMDEFICIENCY

AThe Netherland$

ARetrospective study of 500 NBS samples*:
AMethods: GAMT sequencing and GAA measurement

AGAMT sequencing: 2 carriers (1 known, 1 novel
mutation)

AGAA measurement: FPR0%:; True positive- 0
APresumed carrier frequency: 1 in 250 [ —— ]
ACalculated incidence: 1 ir250,000

O0$O0AE 1T AxAT O1 bi BC
consisting of individuals with Dutch,
Turkish, Moroccan, Indonesian,
German, Surinamese, Latin
American, other European and Asian

A N A s o~

4Mercimek-Mahmutoglu S et al. Gene. 2016 1;575:127-31



SUMMARY

AGAMTdeficiency is a serious medical condition.

ANatural history of GAMT deficiency seems well understoodbut only 110
patients are known worldwide.

ATreathnt In principle similar to many RUSP conditions (diet/supplements,
support).

ABest outcomes when treatment started shortly after birth.
ADBS based assays can be adopted for NBS quickly and at very low cost.

AProspective NBS ongoing in Victoria (Australia) since 2002 (ca. 1 mill. babies
screened to date; O true positive!).

AGAMT deficiency seems to be very rare.
A Sensitivity (likely) 100%; FPR (near) @%.



NBS FORGAMT DEFICIENCY?

W=D

ANatural history understood.

ATreatment similar to many classic
Inborn errors of metabolism.

AOutcomes best with early
treatment.

ANBS assay cheap and easily
Implemented.

ANBS strategy with high sensitivity
and low FPR.

NO

AUnderstanding of natural history
based on only 110 patients.

ANo agreed upon treatment
strategy.

AMetabolic control must be strict.

ANo FDA approved NBS or
diagnostic assay.

ANo patient ever identified
through NBS.



KEY QUESTIONS

1 | The nominated condition(s) is medically serious? YES

2 | Prospective pilot data (U.S. and/or international) from populationbased assessment ard YES (AUS)
available for this disorder?

3 | A case definition and the spectrum of this disorder is well described, to help predict thg YES
phenotypic range of those children who will be identified based on populatiobased
screening?

4 | Analytic validity: The characteristics of the screening test(s) are reasonable for the YES
newborn screening system (among other aspects, a low rate of false negatives)?

5 | Clinical utility: If the spectrum of disease is broad, those who are most likely to benefit | No case identified
from treatment are identifiable, especially if treatment is onerous or risky? prospectively

6 | Defined treatment protocols, FDA approved drugs (if applicable) and treatment are all | Not Yet
available?




NOMINATION OF GAMT DEFICIENCY FOR NBS
* RECOMMENDATIONO ACHDNC ~*

A Do NOT initiate External Evidence Review because:

A No case has been identified prospectively through newborn screening to date
which significantly hampers evidence review.

A Treatment guidelines appear to be in development but are not finalized.

A Recommend that proponents work with other experts to:
A formalize treatment guidelines;
A encourage continuation of NBS for GAMT deficiency in Utah and Australia and
report asap when a patient has been identified prospectively.

A lnvite proponents to resubmit nomination immediately when above has
been achieved.
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