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Definition

Guanidinoacetate methyltransferase (GAMT) deficiency is an inherited condition that affects the body’s ability
to make creatine. Without enough creatine, the body is unable to use and store energy properly. This can cause
severe neurological problems such as intellectual disability, limited speech development, recurrent seizures,
behavioral problems, and involuntary movements. Fortunately, early diagnosis and treatment can improve
outcomes for people with GAMT deficiency.

Clinical Symptoms
Children affected by GAMT deficiency can develop symptoms anytime from infancy (age 3-6 months) to age
three years.

Early signs of GAMT deficiency may include:
e Developmental delay
e Poor muscle tone
e Seizures
e Involuntary movements

Without treatment, people affected by GAMT deficiency may develop:
e Mild to severe intellectual disability
Significant developmental delay
Recurrent seizures that may be resistant to medications
Movement disorders
Behavioral problems (such as autism spectrum disorder, self-injurious behaviors, hyperactivity, and
aggressive behavior)

Newborn Screening and Definitive Diagnosis

In Illinois, newborn screening for guanidinoacetate methyltransferase (GAMT) deficiency is performed on a
dried blood spot (DBS) sample using high performance liquid chromatography (HPLC) coupled to electrospray
ionization (ESI) and tandem mass spectrometry (MSMS) to detect elevated levels of guanidinoacetate (GUAC)
and the ratio of GUAC to creatine. Elevated levels of GUAC and a low level of creatine relative to GUAC
constitute a presumptive positive result recommending immediate referral to a pediatric metabolic specialist for
confirmatory testing.

Treatment
Currently, there is no cure for GAMT deficiency. Treatment is lifelong and may include the following:
e Creatine and ornithine supplements
e Specialized protein-restricted diet
¢ Sodium benzoate, a medication that can reduce levels of an amino acid called glycine
e Medications to treat seizures



e Speech, occupational, and behavior therapy
Children who receive early and ongoing treatment for GAMT deficiency can live longer and have better
outcomes.

Incidence
GAMT deficiency is a very rare condition with fewer than 150 individuals diagnosed worldwide. In the United
States, GAMT appears to affect about one out of every 275,000 babies.

Inheritance Patterns

GAMT deficiency an autosomal recessive genetic disorder, which means both males and females carry the
gene. Both parents must carry a GAMT gene mutation to have a child affected with GAMT deficiency. Each
child of parents that carry the genetic mutation will have a 1 in 4 chance of being affected by GAMT
deficiency. Genetic counseling is recommended for families planning future pregnancies.

Pathophysiology

The GAMT gene provides instructions for making the enzyme guanidinoacetate methyltransferase (GAMT).
This enzyme participates in the two-step production (synthesis) of the compound creatine from the protein
building blocks (amino acids) glycine, arginine, and methionine. GAMT controls the second step of this
process. In this step, creatine is produced from another compound called guanidinoacetate. Creatine is needed
for the body to store and use energy properly. GAMT gene mutations impair GAMT enzyme ability to
participate in creatine synthesis, resulting in a creatine shortage. Further, guanidinoacetate builds up and is toxic
to the body’s organs. The effects of GAMT deficiency are most severe in organs and tissues that require large
amounts of energy, especially the brain.

Key Points for Parents

Reassure parents that not all newborns identified as having an abnormal newborn screening result will have
disease. Encourage the importance of following the primary care provider’s and/or specialist’s
recommendations for additional testing and referrals. There are resources to help families with the costs of
medical checkups and diagnostic testing, as well as treatment options for GAMT deficiency. If untreated, this
disorder can cause severe impairment. Lifelong dietary treatment and monitoring of a person with GAMT
deficiency is essential.

Following Confirmation of Diagnosis
These guidelines should be followed when a diagnosis of GAMT deficiency has been confirmed:

1. Follow up with a metabolic disease specialist

2. Use a multidisciplinary approach for long-term management including dietitians and specialists from
neurology, physical therapy and other disciplines as needed.

3. Offer parents information on support services, such as the local health department, Early Intervention
services, the University of Illinois at Chicago Division of Specialized Care for Children (DSCC)
https://dscc.uic.edu

4. Additional information about newborn screening can be found at:

e Baby’s First Test: http://www.babysfirsttest.org/

e American College of Medical Genetics (ACMG) ACT Sheet:
https://www.acmg.net/PDFLibrary/GAMT.pdf

e Genetic and Rare Diseases Information (GARD) Center:
https://rarediseases.info.nih.gov/diseases/2578/guanidinoacetate-methyltransferase-deficiency
Association for Creatine Deficiencies: https://creatineinfo.org/
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