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Newborn Screening ACT Sheet

[Decreased Citrulline]*
Urea Cycle Disorder
* A decreased Citrulline concentration alone, in most instances, is NOT informative. To better determine
the risk of a newborn being affected with a relevant urea cycle disorder and to reduce the number of false
positive results, several amino acid ratios (e.g., Glutamine/Citrulline and others; see Genet Med 2011: 13:
230–254) must be considered. Note that some newborn screening laboratories do not report decreased
citrulline or abnormal amino acid ratios.
Differential Diagnosis: Proximal urea cycle defects, including N--acetylglutamate synthetase (NAGS)
deficiency, carbamoylphosphate synthetase (CPS) deficiency, and ornithine transcarbamoylase (OTC)
deficiency.
Condition Description: The urea cycle is the enzyme cycle whereby ammonia is converted to urea. Deficiencies
of NAGS, CPS, and OTC interrupt early steps in the cycle resulting in reduced citrulline and hyperammonemia.
The genetic disorders NAGS and CPS deficiencies are autosomal recessive, while OTC deficiency is X-linked.

YOU SHOULD TAKE THE FOLLOWING ACTIONS IMMEDIATELY:








Contact family to inform them of the newborn screening result and ascertain clinical status (poor feeding,
vomiting, lethargy, tachypnea). If any are present, refer for emergency management.
Consult immediately with pediatric metabolic specialist.
Assess the newborn clinically (poor feeding, vomiting, lethargy, hypotonia, tachypnea, seizures).
Measure blood ammonia. If elevated, refer for emergency management of hyperammonemia in
consultation with metabolic specialist.
Initiate timely confirmatory/diagnostic testing and management, as recommended by specialist.
Provide family with information about signs and symptoms of hyperammonemia.
Report findings to newborn screening program.

Diagnostic Evaluation: Plasma ammonia to determine presence of hyperammonemia. In all three urea cycle
deficiencies (NAGS, CPS, OTC), plasma amino acid analysis will show decreased citrulline. Orotic acid, which
may be detected by urine organic acid analysis or by a specific urine orotic acid measurement, will be increased
in OTC deficiency. Note: Urine organic analysis may not identify orotic acid in some laboratories because of the
tests employed.
Clinical Considerations: The NAGS, CPS, OTC deficiencies can present acutely in the newborn period with
hyperammonemia, seizures, failure to thrive, lethargy, and coma. Later signs include intellectual disability.
Neonatal illness is rare in female carriers of OTC deficiency; some may later develop hyperammonemia in
association with intercurrent illness.
Additional Information:
Genetics Home Reference
CPS Deficiency
NAGS Deficiency
OTC Deficiency
Referral (local, state, regional and national):
Testing
CPS Deficiency
NAGS Deficiency
OTC Deficiency
Clinical Services
Find Genetic Services
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LOCAL RESOURCES: Insert State newborn screening program web site links
State Resource site (insert state newborn screening program website information)
Name
URL
Comments

Local Resource Site (insert local and regional newborn screening website information)
Name
URL
Comments

APPENDIX: Resources with Full URL Addresses
Additional Information:
Gene Reviews
CPS Deficiency
http://ghr.nlm.nih.gov/condition/carbamoyl-phosphate-synthetase-i-deficiency
NAGS Deficiency
http://ghr.nlm.nih.gov/condition/n-acetylglutamate-synthase-deficiency
OTC Deficiency
http://ghr.nlm.nih.gov/condition/ornithine-transcarbamylase-deficiency
Referral (local, state, regional and national):
Testing
CPS Deficiency
http://www.ncbi.nlm.nih.gov/sites/GeneTests/lab/clinical_disease_id/2247?db=genetests
NAGS Deficiency
http://www.ncbi.nlm.nih.gov/sites/GeneTests/lab/clinical_disease_id/195585?db=genetests
OTC Deficiency
http://www.ncbi.nlm.nih.gov/sites/GeneTests/lab/clinical_disease_id/2381?db=genetests
Clinical Services
http://www.ncbi.nlm.nih.gov/sites/GeneTests/clinic?db=GeneTests
Find Genetic Services
http://www.acmg.net/GIS/Disclaimer.aspx
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