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According to data from the Centers for Disease Control (CDC), approximately 1 in 31 children 8 years of age 
(3.2%) were identified as having Autism Spectrum Disorder (ASD). Despite the relatively high incidence, there 
is no FDA approved medical therapy for ASD at this time to address the core symptoms or the 
pathophysiological processes of this condition. This lack of treatment options may in part be due to the nature 
of ASD as a highly heterogeneous neurodevelopmental disorder encompassing a wide range of presentations 
and severities. 

Folate Insufficiency and Transport Abnormalities 

Despite the challenges for treating ASD, emerging data suggests that folate pathway abnormalities may play a 
role in the pathogenesis of ASD.2 Specifically, abnormalities in methylation, including methylation metabolites 
such as methionine, S-adenosyl-L-methionine (SAM) and S-adenosyl-L-homocysteine (SAH) are present in 
this population. Deficits in these metabolites, especially SAM are potentially important for DNA and histone 
methylation in the brain. Folate transport to the brain in patients with ASD may be compromised resulting in 
subsequent deficiencies in these important metabolites.2 

In addition to issues with transportation of folate to the brain, ASD is also associated with folate receptor alpha 
autoantibodies (FRAA). One study evaluating this link found that cerebral folate deficiency was found in 44% of 
patients with ASD and of those patients with cerebral folate deficiency, FRAAs were noted in 83% of cases. A 
sibling comparison study found that children with ASD were over 19-fold more likely to test positive for FRAAs 
than children without ASD.3 
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Leucovorin Calcium Supplementation and ASD 

Given this potential link between folate and ASD symptoms, it was hypothesized that folate supplementation 
may improve symptoms of ASD, especially in those with verbal communication and language impairment. 

One study of 48 children (mean age 7 years and 4 months) with ASD and language impairment split patients 
into two groups, one received 2mg/kg/day (up to 50mg max) leucovorin calcium (folinic acid calcium salt), the 
other received placebo. The dose was divided into two doses with a taper period in which just half of the target 
dose was given for the first 2 weeks. Folate receptor alpha autoantibody (FRAA) and glutathione status were 
evaluated in these patients. Patients were evaluated over a 12-week period and assessed via different ASD 
related scales. Improvements in the treatment group were noted both behaviorally and in language 
assessments.4 

This improvement has been corroborated in other studies both in patients with ASD and other neurological 
conditions. A study that looked at 0.5-1mg/kg/day leucovorin in patients with cerebral folate deficiency (and 
related neurological symptoms) found that 90% of those supplemented achieved normal 5-
methyltetrahydrofolate cerebral spinal fluid concentrations. Symptomatologic improvement was greater in 
patients younger than 6 years of age as compared to those who began supplementation at an older age, 
though, this study was a case series of 20 patients, further randomized controlled trials are needed.5 

Another study looking at lower doses of folate replacement (5mg twice daily) found improvements in social 
responsiveness score and autism diagnostic observation schedule score even at this lower dose in a 12 week 
period as compared to placebo.6 

Leucovorin Calcium vs Alternative Sources of Folic Acid 

Leucovorin Calcium (folinic acid) is the primary folic acid source studied for management of ASD. In the body 
leucovorin is a biologically active form of folate that exists naturally in food sources, as opposed to folic acid, 
which is a synthetic form.7 5-Methyltetrahydrofolate is the predominant physiological form of folate and 
performs the function of converting methionine to SAM.8 Despite methyltetrahydrofolate being the 
physiologically active form, some studies on patients with methyltetrahydrofolate receptor C677T genotype 
polymorphisms (a prominent genotype in autism) suggest that folinic acid supplementation may cause higher 
serum folate levels than similar doses of methyltetrahydrofolate.9,10 

Ongoing Studies/Future Directions 

Future studies aim to investigate the link between folate supplementation and ASD further in larger patient 
populations. One currently recruiting study plans to evaluate 1mg/kg/day leucovorin calcium divided into two 
daily doses over a 12-week period as compared to placebo in patients between 2.5 and 5 years of 
age.11 Supplementation with leucovorin calcium may represent a relatively well tolerated may to manage some 
symptoms associated with ASD. Future studies are looking to determine the ideal dosing and establish the 
benefit of treatment. 
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For further information or questions, please feel free to reach out to us by 
heading to www.fagronacademy.us! 
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