
 
 Topic:  Newborn Screening for MCAD (medium chain acyl-CoA 

  dehydrogenase) Deficiency. 
 Summary: MCAD deficiency is an autosomal recessive disorder of fatty acid 
  oxidation with an incidence of up to 1/12,000. Early diagnosis 
        and treatment may prevent sudden death or long-term disability. 
 Bottom line: Parents-to-be should be informed of newborn screening for MCAD 
  deficiency and other disorders, preferably in the prenatal  
                             period. The panel of disorders screened for varies by province; physicians 
  should familiarize themselves with their local newborn screening program. 
 

 The Disease 
 MCAD deficiency is a disorder of fatty acid oxidation. 
 Breakdown of fatty acids in mitochondria is an essential part of the body’s ability to produce energy.  
 Disorder: inability to break down fatty acids leading to accumulation of “medium chain” fatty acids. 

  
 The Gene 

 MCAD is one of the enzymes involved in mitochondrial fatty acid β-oxidation. 
 The gene that causes MCAD deficiency is ACADM.  
 It has an autosomal recessive pattern of inheritance.   
 Mutations of the ACADM gene result in a deficient amount of enzyme or a defective enzyme. 
 Highest frequency of MCAD deficiency is found in people of Northern European ancestry, in whom the 

incidence is approximately 1/12,000.  
   

 Consequences of having a faulty gene  
 Children with MCAD deficiency usually appear normal at birth. 
 Usually presents during first 3 years (average age 12 months), but can occur in neonatal period.  
 Symptoms triggered by catabolic stress such as fever, illness, or fasting. 
 Symptoms: 

- Hypoglycemia, vomiting, lethargy, encephalopathy, hepatomegaly, seizures, apnea, cardiac arrest 
- Can progress quickly: lethargy  coma  death. 
- Long-term outcomes: developmental & behavioural disabilities, chronic muscle weakness, seizures, 

failure to thrive, cerebral palsy, attention deficit disorder  
- 25% of untreated infants die with first episode; of remainder, half will have neurologic impairment. 

 MCAD deficiency is a preventable cause of some cases of Sudden Infant Death Syndrome (SIDS). 
- MCAD deficiency thought to be responsible for ~1% of SIDS cases. 
- Early diagnosis and treatment can prevent sudden death. 

 
 Role of family physician with expecting parents and parents of all newborns 

 Discuss newborn screening.  
 Discuss benefits (see below). 
 Discuss how testing is done, timing, and that repeat sample is sometimes required. 
 Discuss difference between screening and diagnostic (confirmatory) test. 
 Discuss possible results. 
 Answer questions/give information. 



 

 Testing  
 Positive result detects elevated level of medium chain acylcarnitines as measured by Tandem Mass 

Spectrometry analysis of blood spot. 
 Heel prick blood samples are taken between 1 (24 hours) and 7 days after birth. 
 If tested before 24 hours (i.e. if early discharge) – should be retested within 5 days. 
 If infant <37 weeks gestation or sick – collect specimen at 5-7 days of age and indicate on NBS card. 
 Indicate if infant is receiving total parenteral nutrition, antibiotics or has had blood transfusion as these 

may affect results. 
 Results 

- Screen positive means: 
ο further testing is required to confirm the diagnosis 
ο does NOT mean that the infant is affected  

- If diagnosis confirmed, it is recommended that the infant be referred to a metabolic genetics centre 
to provide counseling, management and follow up. 

  
 Benefits of genetic testing 

 Good prognosis with treatment  
 Infants with MCAD deficiency require frequent feedings, avoidance of fasting or hypoglycemia. 
 Need to prevent metabolic crises and their sequelae. 
 Acute episodes are managed with IV fluids (10% dextrose) until hypoglycemia reversed to normal. 
 High carbohydrate, low fat diet – formulas containing medium chain triglycerides as primary source 

of fat should be avoided.  
 Toddlers: 2g/kg of uncooked cornstarch at bedtime to ensure sufficient glucose overnight.  
 Carnitine supplementation can be considered. 
 Pediatric and nutrition consultations are recommended. 

 Parents of child with MCAD deficiency are likely carriers of the disorder and have 25% chance of 
another child with this disorder – prenatal testing is available and genetic counselling is recommended.   

 
 Harms/limitations of newborn screening 

 Parental anxiety awaiting confirmatory testing for screen positive, ongoing anxiety for those diagnosed. 
 False positive and false negative results.  
 Exposure of non-paternity.  

 

 Web Resources:  www.newbornscreening.on.ca , www.marchofdimes.com, www.genetests.org 
   http://genes-r-us.uthscsa.edu/ 
 

 Review Article: Pass KA, Lane PA, Fernhoff PM, Hinton CF, Panny SR, Parks JS, et al. US newborn 
screening system guidelines II: follow-up of children, diagnosis, management, and evaluation. Statement 
of the Council of Regional Networks for Genetic Services (CORN). J Pediatr 2000;137(4 Suppl):S1-S46. 

 
“Gene Messenger” is for educational purposes only and should not be used as a substitute for clinical judgement.  The “GenetiKit” team aims to aid the practicing 
clinician by providing informed opinions regarding genetic services that have been developed in a rigorous and evidence-based manner.  Physicians must use their own 
clinical judgement in addition to published articles and the information presented herein.  The members of the GenetiKit research team assume no responsibility or 
liability resulting from the use of information contained on “Gene Messenger.”  
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