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OUTLINE OF PRESENTATION 

ÅBrief review of initial summary and recommendation by 
ACHDNC at previous meeting  

 

ÅIntroduction and summary of new information  
 

ÅAnalysis of the Nomination and Prioritization WÏÒËÇÒÏÕÐȭÓ 
review of this information to determine if that changes the 
previous recommendation  



REVIEW OF INITIAL 
SUMMARY 



NOMINATION OF GAMT DEFICIENCY 

ÅNOMINATOR  

ÅNicola Longo, MD, PhD (University of Utah) 

 

ÅCo-Sponsoring Organizations  

ÅMarzia Pasquali, PhD (University of Utah, ARUP Labs) 

Å(no advocacy group mentioned) 

 

ÅAdvocate Organizations   

ÅAssociation for Creatine Deficiencies (ACD; creatineinfo.org)   



GAMT DEFICIENCY 

ÅPathophysiology: 

ÅCreatine deficiency 

ÅAccumulation of neurotoxic GAA 

ÅTreatment rationale: 

ÅRestore Creatine pool: 

ÅCreatine supplementation in high doses to 
overcome poor uptake by CNS 

Å S-adenosylmethionine Supplementation 

ÅReduce GAA 

ÅOrnithine supplementation 

ÅArginine restriction  

ÅNa-Benzoate to bind/excrete glycine 



GAMT DEFICIENCY 

ÅTreatment Outcomes 

ÅSymptomatic patients improve 

ÅPatients treated early in life have (near) 

normal development 

ÅTreatment interruption may result in 

irreversible damage       

      (El-Gharbawy AH et al. Mol Genet Metab. 2013; 109: 215ɀ7) 

From: Stockler-Ipsiroglu S et al. Mol Genet Metab. 2014; 111:16ς25 



STATUS OF NBS FOR GAMT DEFICIENCY 

ÅUniversity of Utah1 

ÅRetrospective study of 10,000 NBS samples: 

ÅFalse positive rate (FPR):   0.08% (GAA + GAA/Creatine) 

ÅFPR with 2nd tier test:   0% 

ÅTrue positive:   0 

 

ÅBaylor Research Institute (Texas)2 

ÅProspective study of 19,293 NBS samples (ca. 50% from Mexico) 
between 2008-2011: 

ÅFPR:   0.5% (GAA) 

ÅFPR with 2nd tier test:   0% 

ÅTrue positive:   0 

1Pasquali M et al. J Inherit Metab Dis. 2014;37:231-6 
2Mercimek-Mahmutoglu S et al. Mol Genet Metab. 2012;107:433-7  
 



STATUS OF NBS FOR GAMT DEFICIENCY 

ÅBritish Columbia (Canada)2 

ÅRetrospective study of 3,000 NBS samples: 

ÅFPR:   0.13% (GAA) 

ÅFPR with 2nd tier test:   0% 

Å!ÌÓÏ ÔÅÓÔÅÄ ÆÏÒ ς ȰÃÏÍÍÏÎȱ ÍÕÔÁÔÉÏÎÓ ÁÎÄ ÈÁÐÐÅÎÅÄ ÔÏ ÆÉÎÄ ς 
carriers of 2 novel mutations 

ÅTrue positive:   0 

 

ÅVictoria (Australia)3 

ÅProspective NBS since 2002 (~1 million babies) 

ÅGAA as marker; no 2nd tier test 

ÅFPR:   0.02% 

ÅTrue positive:   0 

2Mercimek-Mahmutoglu S et al. Mol Genet Metab. 2012;107:433-7  

3Pitt JJ et al. Mol Genet Metab. 2014;111:303-4 

*Ethnic background : 
 
66% of Australian, Scottish, English 
or Irish ancestry. Less than 1% 
Aboriginal. Most immigrants from 
British Isles, China, Italy, Vietnam, 
Greece and New Zealand. 



STATUS OF NBS FOR GAMT DEFICIENCY 

ÅThe Netherlands4 

ÅRetrospective study of 500 NBS samples*: 

ÅMethods: GAMT sequencing and GAA measurement 

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

ÅGAA measurement: FPR - 0%; True positive - 0 

ÅPresumed carrier frequency: 1 in 250 

ÅCalculated incidence: 1 in 250,000 

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

*Ethnic background 4: 
 
Ȱ$ÕÔÃÈ ÎÅ×ÂÏÒÎ ÐÏÐÕÌÁÔÉÏÎ 
consisting of individuals with Dutch, 
Turkish, Moroccan, Indonesian, 
German, Surinamese, Latin 
American, other European and Asian 
ÅÔÈÎÉÃ ÂÁÃËÇÒÏÕÎÄÓȢȱ 



SUMMARY 

ÅGAMT deficiency is a serious medical condition. 

ÅNatural history of GAMT deficiency seems well understood - but only 110 
patients are known worldwide. 

ÅTreatment in principle similar to many RUSP conditions (diet/supplements, 
support). 

ÅBest outcomes when treatment started shortly after birth. 

ÅDBS based assays can be adopted for NBS quickly and at very low cost. 

ÅProspective NBS ongoing in Victoria (Australia) since 2002 (ca. 1 mill. babies 
screened to date; 0 true positive!). 

ÅGAMT deficiency seems to be very rare. 

ÅSensitivity (likely) 100%; FPR (near) 0%. 



NBS FOR GAMT DEFICIENCY? 

ÅNatural history understood. 

ÅTreatment similar to many classic 
inborn errors of metabolism. 

ÅOutcomes best with early 
treatment. 

ÅNBS assay cheap and easily 
implemented. 

ÅNBS strategy with high sensitivity 
and low FPR. 

YES NO 

ÅUnderstanding of natural history 
based on only 110 patients. 

ÅNo agreed upon treatment 
strategy. 

ÅMetabolic control must be strict. 

ÅNo FDA approved NBS or 
diagnostic assay. 

ÅNo 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 population-based assessment are 
available for this disorder? 
 

YES (AUS) 

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

YES 

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

YES 

5 Clinical utility: If the spectrum of disease is broad, those who are most likely to benefit 
from treatment are identifiable, especially if treatment is onerous or risky? 
 

No case identified 
prospectively 

6 Defined treatment protocols, FDA approved drugs (if applicable) and treatment are all 
available? 
 

Not Yet 



NOMINATION OF GAMT DEFICIENCY FOR NBS 
 * RECOMMENDATION TO ACHDNC *  

ÅDo NOT initiate External Evidence Review because: 

ÅNo case has been identified prospectively through newborn screening to date 

which significantly hampers evidence review. 

ÅTreatment guidelines appear to be in development but are not finalized. 

ÅRecommend that proponents work with other experts to: 

Åformalize treatment guidelines; 

Åencourage continuation of NBS for GAMT deficiency in Utah and Australia and 

report asap when a patient has been identified prospectively. 

ÅInvite  proponents to resubmit nomination immediately when above has 

been achieved. 



SUMMARY OF NEW 
INFORMATION 


