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While Dr. Rossignol has attempted to make the 
information in this presentation as accurate as 
possible, the information is provided without any 
expressed or implied warranty. The purpose of this 
lecture is to provide information about different 
conditions or treatments that may affect individuals 
with autism and other conditions. Please be advised 
that Dr. Rossignol is not giving medical advice and 
that circumstances may dictate different treatments. 
All of the reviewed treatments in this lecture are 
considered off-label and not FDA-approved. Before 
beginning any treatment, please consult with your 
or your child’s physician.

Disclaimer
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The use of every treatment in autism is 
“off-label” except for Risperidone and 

Aripiprazole for the treatment of irritability

Lanier Rossignol FNP-C
Seeing patients in the CA Office
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• At 15 months 
Ryan 
regressed

• At 25 months 
Alex 
regressed and 
lost all speech

• At 26 months 
Vivien began 
having 
seizures

Nicole Rincon PA-C
Seeing patients in the CA Office

Has	3	children,	14	year	old	daughter	Leah,	12	
year	old	son	Connor,	and	11	year	old	son Jack

Connor	was	diagnosed	with	Autism	at	2	years	
of	age,	along	with	Mitochondrial	
Dysfunction,	Immune	Deficiency,	IBD,	CFD,	
multiple	food	and	environmental	allergies.

Jack	was	diagnosed	with	Autism	at	3	
1/2	 years	of	age,	regression	didn't	occur	
until	2	1/2	years	of	age,	at	which	time	
Mitochondrial	Dysfunction,	Immune	
Deficiency,	IBD,	CFD,	multiple	food	and	
environmental	allergies	were	also	noted	as	
well.

Sandi	Kreizenbeck,	FNP
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Dane	Fliedner,	MD	is	an	Integrative	and	
Functional	Medicine	Pediatrician.	He	completed	
his	Pediatric	Residency	Training	at	University	of	
California,	Irvine.	

His	journey	into	integrative	medicine	began	
when	his	two	daughters	started	to	suffer	with	
chronic	health	conditions	that	were	not	getting	
answers	despite	seeing	multiple	specialists.	He	
began	his	journey	into	biomedical	autism	when	
he	began	having	more	patients	consulting	with	
him	regarding	issues	related	to	autism	and	has	
been	excited	to	see	many	positive	results	from	
applying	functional	and	biomedical	principles	to	
complex	chronic	medical	conditions.	Dr.	Dane	is	
seeing	patients	in	our	Aliso	Viejo	office.

Salma Ahsan, DO, FMAPS received 
her Doctorate of Osteopathic 
Medicine from Philadelphia College 
of Osteopathic Medicine and 
completed her residency in Internal 
Medicine from the University of 
Medicine and Dentistry of New 
Jersey School of Osteopathic 
Medicine.  She is board certified in 
Internal Medicine and recently 
became a fellow of the Medical 
Academy of Pediatric Special Needs. 
After her residency, she practiced as 
a hospitalist physician for many 
years. After her youngest son was 
diagnosed with autism and her 
oldest son was diagnosed with 
ADHD and learning disabilities, she 
began attending conferences and 
studying the medical literature to 
learn about all the treatments 
available to help them.
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What is Autism?
§ DSM-5 emphasizes that autism is a disorder characterized 

by deficits in social communication and by restricted, 
repetitive patterns of behavior – these are subjective

§ Autism is a spectrum disorder (think “autisms”) – some 
children are mildly affected, some are severely affected; 
there are probably many different causes

§ Is diagnosed solely by behavioral observations
§ There are no blood or other biological tests for identifying 

autism
§ Therefore, a diagnosis of autism tells us nothing about the 

potential contributors or causes of the disorder
§ Testing and treatments can start before a diagnosis of 

autism is made

“Autistic Behaviors”
§ Autistic behaviors may have a medical cause 

or contributor (which are objective), e.g.:
– Seizures or seizure-like (epileptiform) activity 

may contribute to hyperactivity, aggressive
behaviors, irritability, speech delay, self-
stimulatory behaviors and sleep problems 
[Malow, 2004; Mulligan, 2014; Viscidi, 2013]

– Gastrointestinal problems may lead to 
aggressive behaviors or self-injurious
behaviors [Buie, 2005; Buie, 2010]

§ Key Concept: Treatment of these medical 
problems may lead to behavioral improvements



8/25/17

6

Aims: To evaluate autistic children with GI complaints 
and aggression or self-injurious behavior in order to 
determine if these behaviors may be symptoms of GER 
(reflux). Methods: Six consecutive autistic children 
(ages 8–19 years) undergoing endoscopy and scheduled 
for BRAVO (wireless) pH probe were evaluated for 
histology and pH meter results. Findings: GER was 
identified in 5 of 5 patients tested by BRAVO pH testing. 
Esophagitis was seen in 3 of 6 patients biopsied. 
Conclusions: Aggressive or self-injurious behavior may 
be a manifestation of pain from GER and should prompt 
consideration of further investigation.

Buie, 2005  J Pediatr Gastroenterol Nutr 41(4):505

Krigsman, 2007  Medical Veritas 4:1528-36
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Krigsman, 2007  
Medical Veritas 
4:1528-36

Important Concept
§ Several metabolic abnormalities have been 

reported to contribute to or cause a potentially 
reversible form of autism
– e.g., Cerebral Folate Deficiency (CFD)

§ The goal, from day one of evaluation, is to 
rapidly screen for these abnormalities, identify 
them, and start treating them (I want to know 
about all the problems up front)

§ Testing can be done by measuring certain 
biomarkers (laboratory tests that may identify 
abnormalities)
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When choosing
a therapy … 

§ We treat metabolic or biochemical abnormalities that 
may be contributing to behavior; in that sense, we are 
not treating “autism” or “ADHD”
– e.g., Autism is treated with ABA therapy

§ Use proven treatments based upon biomarkers 
(laboratory tests or other tests like EEGs) and/or 
evidence-based medicine (choosing the best treatments 
based on the published medical literature)

§ The time to add major treatments are when things are 
going well, not when things are bad (this is often the 
opposite of our instinct)

Normal brain functions
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Brain electrical activity
§ The nervous system is a network of brain cells called 

neurons which communicate by sending tiny electric 
signals to each other. 

§ Your brain has around 100 billion neurons, and each 
communicates with thousands of others. 

§ The more signals that are sent, the more electricity 
the brain will produce.

§ An EEG can measure the pattern of this electrical 
activity. 

§ Active areas of the brain also use more energy than 
less active parts - this is the basis of PET, SPECT 
and fMRI scanning.



8/25/17

10

Synapses and
Neurotransmitters

§ The electrical signals (nerve impulses) 
carried by neurons are passed on to other 
neurons at junctions called synapses. 

§ The signal may be directly transferred at 
electrical synapses or, if there is no physical 
link between adjacent neurons, the signal is 
carried across the gap by chemicals called 
neurotransmitters. 
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Neurotransmitter mechanism

Potentially reversible
causes of autism

§ Mitochondrial dysfunction
§ Deficiencies

– Folate related (Cerebral folate deficiency)
– B12 related

§ Seizures and epileptiform activity
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Mitochondrial dysfunction

Mitochondria
§ Possible descendent of an ancestral 

purple, non-sulfur, photosynthetic 
bacteria

§ Found in every cell, generate ATP
(energy)

§ Has its own DNA (genome)
§ Many cells contain 500 to 2000 

mitochondria
§ Liver mitochondria detoxify ammonia
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Rossignol and Frye, 2012  Mol Psychiatry 17(3):290-314

Symptoms / Signs of
mitochondrial dysfunction

§ “Any symptom in any 
organ at any age”

§ Developmental or 
growth delay

§ Motor delay
§ Clumsiness
§ Developmental 

regression
§ Seizures
§ Hypotonia (low 

muscle tone)

§ Migraines
§ GI Abnormalities 

(diarrhea, 
constipation)

§ Slow cognitive 
processing speed

§ Fatigue / lethargy
§ Ataxia
§ Cardiomyopathy
§ Myopathy
§ Oxidative stress
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Rossignol and Frye, 2012  Mol Psychiatry 17(3):290-314

The prevalence of MD in the general population of ASD was 5.0%
(95% confidence interval 3.2, 6.9%), much higher than found in the 
general population (approximately 0.01%). The prevalence of 
abnormal biomarker values of mitochondrial dysfunction was high 
in ASD, much higher than the prevalence of MD. Taken together, 
these findings suggest children with ASD have a spectrum of 
mitochondrial dysfunction of differing severity. Eighteen 
publications representing a total of 112 children with ASD and MD 
(ASD/MD) were identified. The prevalence of developmental 
regression (52%), seizures (41%), motor delay (51%), 
gastrointestinal abnormalities (74%), female gender (39%), and 
elevated lactate (78%) and pyruvate (45%) was significantly higher 
in ASD/MD compared with the general ASD population. 53% of 
children with ASD/MD had a complex I deficiency.

Mitochondrial Dysfunction
in ASD

§ Prevalence of mitochondrial disease in ASD ~5% 
(probably an underestimation)

§ Biomarker data suggest that mitochondrial 
dysfunction is present in ~1/3 children with ASD

§ Mitochondrial dysfunction correlated with 
autism severity [Minshew, 1993; Mostafa, 2005]

§ The significant variability in biomarkers 
suggests that a spectrum of mitochondrial 
dysfunction in ASD exists

§ Mitochondrial dysfunction in many cases may 
be secondary in nature (e.g., non-genetic)

Rossignol and Frye, 2012  Mol Psychiatry 17(3):290-314
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Case study
§ 4 yo boy with autism
§ First visit: only said one word at a time; 

10 words total
§ Lost speech and social interaction at 12 

months of age 
§ Walked at 17 months
§ Some hypotonia and clumsiness
§ Does poorly with fasting
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Chauhan, et al., 2011  J Neurochem 117(2):209-220

We observed significantly lower levels of complexes 
III and V in the cerebellum (p < 0.05), of complex I in 
the frontal cortex (p < 0.05), and of complexes II (p < 
0.01), III (p < 0.01), and V (p < 0.05) in the temporal 
cortex of children with autism as compared to age-
matched control subjects, while none of the five ETC 
complexes was affected in the parietal and occipital 
cortices in subjects with autism.  A significant 
increase in the levels of lipid hydroperoxides, an 
oxidative stress marker, was also observed in the 
cerebellum and temporal cortex in the children with 
autism.

Rose, et al., 2012  Transl Psychiatry 2:e134 

We examined frozen samples from the cerebellum and 
temporal cortex (Brodmann area 22 (BA22)) from individuals 
with autism and unaffected controls (n=15 and n=12 per 
group, respectively). Biomarkers of oxidative stress, 
including reduced glutathione (GSH), oxidized glutathione 
(GSSG) and glutathione redox/antioxidant capacity 
(GSH/GSSG), were measured. Biomarkers of oxidative 
protein damage (3-nitrotyrosine; 3-NT) and oxidative DNA 
damage (8-oxo-deoxyguanosine; 8-oxo-dG) were also 
assessed. Functional indicators of oxidative stress included 
relative levels of 3-chlorotyrosine (3-CT), an established 
biomarker of a chronic inflammatory response, and 
aconitase activity, a biomarker of mitochondrial superoxide 
production. ...continued…
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Consistent with previous studies on plasma and immune 
cells, GSH and GSH/GSSG were significantly decreased in 
both autism cerebellum (P<0.01) and BA22 (P<0.01). There 
was a significant increase in 3-NT in the autism cerebellum 
and BA22 (P<0.01). Similarly, 8-oxo-dG was significantly 
increased in autism cerebellum and BA22 (P<0.01 and 
P=0.01, respectively), and was inversely correlated with 
GSH/GSSG in the cerebellum (P<0.01). There was a 
significant increase in 3-CT levels in both brain regions 
(P<0.01), whereas aconitase activity was significantly 
decreased in autism cerebellum (P<0.01), and was 
negatively correlated with GSH/GSSG (P=0.01)..

Rose, et al., 2012  Transl Psychiatry 2:e134 

Labs: Mitochondrial
dysfunction (blood)

§ Elevated lactic acid and pyruvate
§ Elevated ammonia (>40 µg/dL)
§ Low ubiquinone (CoEnzyme Q10)
§ Low carnitine, free and total
§ Elevated creatine kinase (>150 U/L)
§ Fasting plasma amino acids: alanine (>450 µmol/L); 

alanine/lysine (>2.5)
§ Fasting plasma acylcarnitine analysis (3 or more 

elevations)
§ AST / ALT > 2.0
§ Elevated urinary Kreb cycle metabolites (urine)
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Treatments for 
mitochondrial 

dysfunction 
associated 

with autism 
spectrum 
disorders

Frye and Rossignol, 2012  J Ped Biochem 2(4):241-249 
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Delhey, et al., 2017  J Clin Med 6(2) 

We examined citrate synthase and Complex I and IV activities 
using a validated buccal swab method in 127 children with 
autism spectrum disorder with and without mitochondrial 
disease, a portion of which were on common mitochondrial 
supplements. Mixed-model linear regression determined 
whether specific supplements altered the absolute 
mitochondrial activity as well as the relationship between the 
activities of mitochondrial components. This study provides 
empirical support for common mitochondrial treatments and 
demonstrates that the relationship between activities of 
mitochondrial components might be a marker to follow in 
addition to absolute activities. Measurements of mitochondrial 
activity that can be practically repeated over time may be very 
useful to monitor the biochemical effects of treatments.

Rossignol and Frye, 2014  Front Physiol 5:150

Evidence is accumulating that ASD is characterized by certain 
physiological abnormalities, including oxidative stress, 
mitochondrial dysfunction and immune dysregulation/ 
inflammation. While these abnormalities have been reported in 
studies that have examined peripheral biomarkers such as blood 
and urine, more recent studies have also reported these 
abnormalities in brain tissue derived from individuals diagnosed 
with ASD as compared to brain tissue derived from control 
individuals. A majority of these brain tissue studies have been 
published since 2010. The brain regions found to contain these 
physiological abnormalities in individuals with ASD are involved in 
speech and auditory processing, social behavior, memory, and 
sensory and motor coordination. This manuscript examines the 
evidence linking oxidative stress, mitochondrial dysfunction and 
immune dysregulation/ inflammation in the brain of ASD 
individuals, suggesting that ASD has a clear biological basis with 
features of known medical disorders. 
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Folate related problems
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Folate transport
into the brain

§ 5-methyltetrahydrofolate (5MTHF): binds to a 
Folate Receptor 1 (FR1) in the choroid plexus 
and then undergoes endocytosis, storage 
and then delivery into the CSF.  It is then 
transported into the CSF and neurons by the 
reduced folate carrier (RFC)

§ In this process, folate transport by FR1 is 
ATP-dependent

§ Low levels of 5MTHF in the brain can cause 
cerebral folate deficiency (CFD)

Grapp, et al., 2013  Nat Commun 4:2123 
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FR Autoantibodies
§ Autoantibodies to FR1 were first reported in 

2005 and can be measured in the blood
§ Associated with Cerebral Folate Deficiency 

(CFD) syndrome, low-functioning autism, and 
Rett syndrome

§ Block the folate binding site (FR1) on the 
plasma surface of choroid plexus epithelial 
cells, impairing folate transport into the CNS

§ Without treatment, the concentration of 
autoantibodies increases over time

Sato and Itamochi, 2016  Onco Targets Ther 9:1181-1188
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Ramaekers et al., 2007  Neuropediatrics 38(6):276-81
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Ramaekers et al., 2007  Neuropediatrics 38(6):276-81

Twenty-five patients with early-onset low-functioning 
autism with or without neurological deficits, were evaluated 
for serum folate, cerebrospinal fluid (CSF) 5MTHF, and 
serum FR autoantibodies of the blocking type to determine 
the significance of folate receptor (FR) autoantibodies with 
respect to folate transport across the blood-CSF barrier. In 
spite of normal serum folate, CSF 5MTHF was low in 23 of 
25 patients. The reduced CSF folate in 19 of these 23 
patients could be explained by serum FR autoantibodies 
blocking the folate binding site of the membrane-attached 
FR on the choroid epithelial cells. Oral folinic acid 
supplements led to normal CSF 5MTHF and partial or 
complete clinical recovery after 12 months. 

“Two patients (patients 2, 4) who were diagnosed early and 
received treatment were cured with full recovery from 
autism and neurological deficits. In the whole group these 
two patients were among the youngest and were detected 
at 2 years 8 months and at 3 years and 2 months. Three 
older patients (patients 11, 23, 25), diagnosed and treated 
from the age of 4.9, 8 and 11.9 years, did not recover from 
autism but showed improvement of their neurological 
deficits. The remaining thirteen patients in the age range 
of three and seven years showed a good response after 
treatment with improvement of most neurological deficits, 
but only partial recovery from their autism. The partial 
recovery in the latter group of 13 patients consisted of 
amelioration of social impairment in 4 of 13 patients, 
reversal of impaired communication in 9 of 13 patients and 
disappearance of perseverative behaviour and restricted 
interests in 6 of 13 patients.”

Ramaekers et al., 2007  Neuropediatrics 38(6):276-81



8/25/17

26

Frye, et al., 2016  Mol Psychiatry, in press

Forty-eight children (mean age 7 years 4 months; 82% male) with ASD 
and language impairment were randomized to receive 12 weeks of 
high-dose folinic acid (2 mg/kg per day, maximum 50 mg per day; 
n=23) or placebo (n=25). Children were subtyped by glutathione and 
folate receptor-alpha autoantibody (FRAA) status. Improvement in 
verbal communication, as measured by a ability-appropriate 
standardized instrument, was significantly greater in participants 
receiving folinic acid as compared with those receiving placebo, 
resulting in an effect of 5.7 (1.0,10.4) standardized points with a 
medium-to-large effect size (Cohen's d=0.70). FRAA status was 
predictive of response to treatment. For FRAA-positive participants, 
improvement in verbal communication was significantly greater in 
those receiving folinic acid as compared with those receiving placebo, 
resulting in an effect of 7.3 (1.4,13.2) standardized points with a large 
effect size (Cohen's d=0.91), indicating that folinic acid treatment may 
be more efficacious in children with ASD who are FRAA positive. 

Cobalamin related problems



8/25/17

27

Zhang, et al., 2016  PLoS ONE 11(1):e0146797 

We measured levels of five Cbl species in postmortem 
human frontal cortex of 43 control subjects, from 19 
weeks of fetal development through 80 years of age, and 
12 autistic and 9 schizophrenic subjects. Total Cbl was 
significantly lower in older control subjects (> 60 yrs of 
age), primarily reflecting a >10-fold age-dependent 
decline in the level of MeCbl. Levels of inactive 
cyanocobalamin (CNCbl) were remarkably higher in fetal 
brain samples. In both autistic and schizophrenic 
subjects MeCbl and AdoCbl levels were more than 3-fold 
lower than age-matched controls. In autistic subjects 
lower MeCbl was associated with decreased MS activity 
and elevated levels of its substrate homocysteine (HCY). 

Zhang, et al., 2016  PLoS ONE 11(1):e0146797 
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Zhang, et al., 2016  PLoS ONE 11(1):e0146797 

Chauhan, et al., 2012  Neurochem Res 37(8):1681-1689
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Vineland Subscale
Baseline 

Age Equivalent
Months (mean ±

SE)

Post-Intervention 
Age Equivalent
Months   (mean 

± SE)

Change (months)
(mean; 95% C I)

Receptive 
Language 23.1 ± 1.8 31.4 ± 3.4 8.3 (2.9, 13.7)

Expressive 
Language 20.6 ± 1.9 27.5 ± 2.9 6.0 (3.3,9.4)

Written Language 40.5 ± 3.8 46.7 ± 4.0 6.2 (3.4, 9.0)
Personal Skills 30.5 ± 2.3 40.5 ± 3.8 10.0 (3.8, 16.2)   
Domestic Skills 30.3 ± 4.1 39.3 ± 5.9 9.0 (-1.4, 19.4)

Community Skills 32.9 ± 2.9 36.1 ± 3.8 2.0 (-3.0, 6.9)
Interpersonal Skills 18.7 ± 2.7 24.1 ± 3.9 5.4 (0.0, 10.9)
Play/Leisure Skills 22.0 ± 4.5 34.0 ± 4.1 12.0 (4.1, 19.6)

Coping Skills 25.8 ± 2.5 34.3 ± 4.0 11.5 (4.9, 18.0)
Frye, et al., 2013  Autism Res Treat 2013:609705

Thirty-seven children diagnosed with autistic disorder and abnormal glutathione 
and methylation metabolism were treated with twice weekly 75 microg/Kg 
methylcobalamin and twice daily 400 microg folinic acid for 3 months

Hendren, et al., 2016  J Child Adolesc Psychopharmacol 26(9):774-783

METHODS: A total of 57 children with ASD were randomly 
assigned to 8 weeks of treatment with methyl B12 (75 mug/kg) 
or saline placebo every 3 days in a subcutaneous injection. 
RESULTS: A total of 50 children (mean age 5.3 years, 79% 
male) completed the study. The primary outcome measure -
the clinician rated CGI-I score - was statistically significantly 
better (lower) in the methyl B12 group (2.4) than in the 
placebo group (3.1) (0.7 greater improvement in the methyl 
B12 group, 95% CI 1.2-0.2, p = 0.005). Clinical improvement 
among children treated with methyl B12 was positively 
correlated with increases in plasma methionine (p = 0.05), 
decreases in S-adenosyl-l-homocysteine (SAH) (p = 0.007) and 
improvements in the ratio of S-adenosylmethionine (SAM) to 
SAH (p = 0.007), indicating an improvement in cellular 
methylation capacity. 
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Seizures and
epileptiform activity

Seizures: Definition
§ Episodes of disturbed brain function 

that cause changes in attention or 
behavior

§ Caused by abnormally excited 
electrical signals that disrupt the 
smooth-running pattern of electrical 
activity in the brain causing overload

§ Epilepsy: recurrent seizures (at least 2)
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Brain electrical activity
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Seizures: Symptoms
§ Subclinical (silent)
§ Staring spells
§ Rapid blinking, holding of the hands to 

the ears, unprovoked crying episodes
§ Loss of consciousness
§ Violent convulsions
§ Aura: strange sensation (such as 

tingling, emotional change, or smell of 
odor not there) 
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Subclinical discharges
• Specific syndromes, such as Landau-Kleffner 

syndrome, are relatively rare
• Recent studies have reported that subclinical 

discharges (epileptiform or seizure-like activity) are 
common in children with autism

• Some reports have suggested that the location of 
focal discharges correlate with specific symptoms

• One study reported that frontal lobe discharges 
were significantly associated with later epilepsy 
development in children with ASD [Kanemura et al, 
2013]

Seizures
§ Found in 1-2% of the general population
§ Prevalence of seizures in autism ranges from 

8-42%, with most estimates at 25-30% 
§ Abnormal EEG in up to 2/3 of autism

– 1/3 with normal EEG
– 1/3 with epilepsy
– 1/3 with subclinical discharges but no apparent or 

obvious clinical seizures (although there may be 
staring spells)
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Ko, et al., 2016  Behav Brain Funct 12(1):20 

RESULTS: There was no significant difference in age (p = 0.172), 
gender (p > 0.999), IQ (FSIQ, p = 0.139; VIQ, p = 0.114; PIQ, p = 
0.295) between the two groups. ASD participants with epilepsy 
were significantly more impaired than ASD participants on some 
measures of social functioning such as social awareness (p = 
0.03) and social communication (p = 0.027). ASD participants 
with epilepsy also scored significantly higher on total SRS t-
score than ASD participants (p = 0.023). CONCLUSIONS: 
Understanding the relationship between ASD and epilepsy is 
critical for appropriate management (e.g. social skills training, 
seizure control) of ASD participants with co-occurring epilepsy. 
Results of this study suggest that mechanisms involved in 
producing epilepsy may play a role in producing or augmenting 
autistic features such as poor social functioning. 

Case study
§ 14 year old male: diagnosed at 3 years old 

with autism; has poor attention and limited 
speech (says one word at a time)

• Currently on various meds/supplements: cod 
liver oil, MB12 injections, and Aripiprazole 
from a neurologist

• PMH: anemia, reflux and constipation
• One hour EEG - no abnormal discharges
• He has been receiving ABA therapy x 8 years 

without much progress
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Case study
• Various blood testing - all unremarkable 

except low Vitamin D and mild anemia with 
low serum ferritin

• Comprehensive stool testing normal
• 24 hour EEG showed intermittent left 

temporal lobe epileptiform spikes throughout 
sleep (seizure like activity)

Case study
• Pt treated with Vitamin D3 2000 IU per day 

and iron 20 mg per day
• Pt started on lamotrigine and titrated up over 

several months to 5 mg/kg/day dose 
• Mother reported he went from single words 

to 4-5 word sentences over a 6 month period
• After a year he no longer required an aide 

100% of the time at school due to increased 
attention and focus
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Seizures in autism
§ Two age peaks: Around age 4-6 yo and after age 10
§ Equal chance in boys and girls 
§ Prevalence of EEG epileptiform (seizure-like) 

activity 60% or more [Chez 2006; Valvo, 2013]
§ Children over 10 years old 2.4 times more likely to 

have epilepsy [Viscidi, 2013b]
§ Children with seizure-like activity more likely to 

have stereotypes and aggressive behaviors
[Mulligan, 2014]

§ ASD children with epilepsy are generally more 
irritable and hyperactive [Viscidi 2013a]

Seizures in autism
§ Seizure-like activity can often progress to 

epilepsy [Kanemura 2013]
§ Seizure-like activity can impair attention 

[Kawatani, 2012]
§ When seizures go up, sleep goes down 

[Malow, 2004]
§ Tall children with autism more likely to have 

seizures [Valvo, 2013]
§ ASD children with seizure-like activity often 

improve with seizure meds [Frye, 2010]
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Treatments for Seizures

Frye, et al., 2010  J Child Neurol 25(5):556-566

Most children demonstrated no obvious symptoms of 
seizures, and developmental regression and/or 
fluctuations were uncommon. The majority of children 
demonstrated a language and attention disorder and 
autism symptomatology and had multifocal discharges 
on EEGs. Of the 20 patients treated with antiepileptic 
medications, 70% demonstrated definite improvement 
within 1 clinic visit. This study suggests that children 
with developmental cognitive disorders that do not 
respond to standard therapy may benefit from 
screening with an EEG and a trial of antiepileptic 
mediation if discharges are detected.
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Frye, et al., 2013  Front Public Health 1:31 

Several lines of evidence point to valproate, lamotrigine 
and levetiracetam as the most effective and tolerable AEDs 
for individuals with ASD. Limited evidence supports the 
use of traditional non-AED treatments, such as the 
ketogenic and modified Atkins diet, multiple subpial 
transections and immunomodulation and neurofeedback 
treatments. Limited evidence supports L-carnitine, 
multivitamins and N-acetyl-L-cysteine in mitochondrial 
disease and dysfunction, folinic acid in cerebral folate 
abnormalities and early treatment with vigabatrin in 
tuberous sclerosis complex. Finally, there is limited 
evidence for a number of novel treatments, particularly 
magnesium with pyridoxine, omega-3 fatty acids, the gluten 
free casein-free diet and transcranial magnetic simulation. 

Supplements with
Potential Antiseizure Activity

§ Taurine
§ Vitamin B6 / P5P
§ Magnesium
§ Omega-3 fatty acids
§ GABA
§ DMG
§ L-Carnosine
§ Folinic acid
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