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Goals

1. Explain what is known about the causes of 
autism spectrum disorder

2. Recommend evidenced-based treatment 
interventions for autism management

3. Manage questions about leucovorin, cerebral 
folate deficiency, and Tylenol
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ASD Increase?
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Shaw KA, et al. Autism Developmental Disabilities Monitoring Network, MMWR Surveill Summ 2025;74(No. SS-2):1–22; www.autismspeaks.org

Because…
1. Broader diagnostic criteria
2. Increased awareness 
3. Improved screening tools/processes



Key Features for U

Social Communication

Interests

SC
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Social-Communication (all):
• Social-emotional reciprocity- back and forth
• Nonverbal communicative behaviors- eye contact
• Relationships- friends 
Interests (2):
• Stereotyped/repetitive speech- echolalia
• Excessive routines/ritualized patterns- flapping
• Restricted/fixated interests- trains
• Sensory Integration problems- hypo/hyper

www.dsm5.org 2013

http://www.dsm5.org/


Facts

• 1 in 31 children 
• 3X males
• Most diagnosed >4 years, possible by age 2  
• All ethnic/SES groups but minority diagnosed later/less often 

6www.ncsautism.org; CDC, 2025 

• No medical detection 
• Vaccines do not cause autism
• Early Intervention and Supports 

• Behavioral therapy
• Improves learning, 

communication, social skills

http://www.ncsautism.org/


DBP History Risk Factors

• Boys > Girls
• Positive family history

– Prior child with ASD (2-20%) 
– Identical twins (36-95%) 
– Non-identical twins (31%)  

• Having neurodevelopmental disorders: 
– Fragile X syndrome 
– Tuberous sclerosis 
– Tourette’s syndrome 
– Epilepsy

• Advanced maternal age
• Paternal age > 40 years 6x more likely than < 30 years
• Prematurity / low birth weight / perinatal risks

– Gestational diabetes (40% risk)

www.mayoclinic.com/autism; Reichenberg, 2006; Limperopoulos, 2008; Indredavik, 2008; Xiang, 2015 7



Screening Tools

• Modified Checklist for Autism in Toddlers, Revised 
with Follow-Up (MCHAT)
www.mchatscreen.com  

• Parent’s Observations of Social Interactions (POSI)
www.teamupcenter.org/parts-of-the-swyc/parents-observations-of-so
cial-interactions-posi    

• Childhood Autism Spectrum Test (CAST) >4 yrs
www.autismresearchcentre.com/tests/childhood-autism-spectrum-tes
t-cast 
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http://www.mchatscreen.com/
http://www.teamupcenter.org/parts-of-the-swyc/parents-observations-of-social-interactions-posi
http://www.teamupcenter.org/parts-of-the-swyc/parents-observations-of-social-interactions-posi
http://www.autismresearchcentre.com/tests/childhood-autism-spectrum-test-cast
http://www.autismresearchcentre.com/tests/childhood-autism-spectrum-test-cast


Autism Spectrum 
Disorder
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Autism and Genetics
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• ASD heritability 
• 87.0% males 
• 75.7% females

• Human Gene Module lists 1,254 genes 
with ASD link (1/2026)

• Gene Scoring Module rates genes

• Folate metabolism gene mutations do 
not indicate risk for ASD

Sandin S, et al. JAMA Psychiatry. 2024;81(7):673–680; 
www.sfari.org 



Class 1- Social and Behavioral Challenges (37%)
– Core ASD traits + ADHD/anxiety/depression/OCD 

- delays
– Common variants, DNV neurons active later

Class 2- Mixed ASD + Developmental Delay (19%)
– Range ASD traits + delays - DBP conditions
– Rare inherited genetic variants early

Class 3- Moderate Challenges (34%)
– Milder core ASD traits - DBP conditions/delays
– Rare variants tolerate mutations

Class 4- Broadly Affected (10%)
– Severe ASD traits + delays + DBP conditions
– de novo mutations sensitive to impact
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Diagnostic Assessment

Post 
Diagnosis 
Follow up 

Psychology

Team

NDD/DBP

Nurse 
practitioner Primary care 
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Medical Evaluation

• Comprehensive medical history and examination 
– Macro/Microcephaly
– Cutaneous stigmata
– Facial dysmorphism

• Genetic Testing: recommended all children with ASD
– CMA or Whole exome/genome sequencing 
– First-tier tests for GDD/ID +/- ASD

• American Academy of Pediatrics (AAP) 
• American College of Medical Genetics and Genomics (ACMG)  

• Audiology/Vision assessments
• Brain MRI and EEG: Not useful, unless..

– MRI:
• extreme macrocephaly, microcephaly, focal neurologic deficits, focal epilepsy, 

neuroregression 
– EEG:

• question of/obvious seizures, clear abrupt language/motor regression >12 months
• Nope: 

– Metabolic / GI / Allergy studies / Heavy metal testing
– Leucovorin initiation/work up

Rodan LH, et al. Genetic Evaluation of the Child With Intellectual Disability or 
Global Developmental Delay: Clinical Report. Pediatrics. 2025 Jul 
1;156(1):e2025072219.



Primary Treatment

Educational 
Interventions
– Behavioral Therapy
– Comprehensive programs

• Early Start Denver Model
– Developmental/relational 

• DIR Floortime
– Social skills instruction
– Speech/language therapy
– Occupational / sensory 

integration therapy
– Goals

• communication 
• positive behaviors
• disruptive behaviors 

www.community.undivided.io/news/166739; www.autismpdc.fpg.unc.edu; Myers, 2007; Dawson, 2009
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Medication Treatments

• Pharmacological treatments: effective 
for coexisting conditions
– No medication for core features of ASD
– FDA approved meds include 

• Risperidone and Aripiprazole for 
irritability/agitation in children with ASD

• Alpha agonists and stimulants for children 
with ASD and co-existing ADHD   

– Anxiety, Depression, Sleep

• There is no “cure” for ASD

Hyman SL, Levy SE, Myers SM; Identification, Evaluation, and Management of Children With 
Autism Spectrum Disorder. Pediatrics. 2020 Jan;145(1):e20193447. 

Manter MA, et al. BMC Med. 2025 Jan 7;23(1):11. 



After the Diagnosis...Service 
Navigation
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1. Recommendations in our reports
2. Team members

• Social workers
• Family navigators
• Community Health Workers
• Tech platforms 

▪ Supports for children with 
developmental disabilities and delays

▪ Web resources & mobile app 

www.undivided.io/

www.helpmegrowla.org or call 833.903.3972

http://www.helpmegrowla.org/


Other ASD Referrals 

• Regional Center or Early Intervention (IDEA Part C)
– Respite
– Family Resource Centers 
– Behavioral classes / therapy

• Individualized Education Programs (IDEA Part B)
– Comprehensive programs
– Social skills groups
– OT, SLT, Behavioral therapy

• Consultation on services/meds
– DBP/Psychiatry Child Psychiatry

18



Future of Primary Care: 
after the ASD Screening..
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Diagnostic Decision Aid
• Parent Questionnaire

• Video of Child- Play and Face to Face
• Clinician Questionnaire_______           

ASD: Yes, No, Indeterminate
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Gosling, C.J., Boisseleau, L., Solmi, M. et al. Complementary, alternative and integrative medicine for 
autism: an umbrella review and online platform. Nat Hum Behav (2025). 
https://doi.org/10.1038/s41562-025-02256-9

• 90% reporting they have tried it at least once
• Several meta-analyses to look at 19 different complementary, 

alternative and integrative medicine approaches for ASD 
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Umbrella Main Finding

• Very low-quality evidence to support many of 
the CAIMs studied

• Lack of safety parameters evaluated 
• Oxytocin-> adult restricted, repetitive behavior

– small statistically significant effect size 
– high level of evidence 

24

“Things that work for one child may not work for another no matter 
how well-designed a study is,” Vanderbilt said.



Leucovorin in News 2025

“Frye's patients respond to therapies targeting 
the mitochondria.”
“Dr. Frye is able to ameliorate clinical 
presentation of autism in his patients, and in 
some cases reverse their symptoms to the points 
where they no longer meet the diagnostic 
criteria for autism spectrum disorder (ASD)”

25https://www.youtube.com/watch?v=b9ti03pTWnE

March 2025

Leucovorin (folinic acid)



Leucovorin (folinic acid)?

• Active isomer of 5-formyl tetrahydrofolic acid
• FDA approved

– Reducing toxic side effects of chemotherapy: 
methotrexate

– Chemotherapy adjunct: 5-FU/leucovorin (5FU/LV)
– Megaloblastic anemia due to B9 deficiency but not:

• Pernicious/megaloblastic anemias- B12 vitamin deficiency

– Cerebral folate deficiency (CFD)
• Developmental delays/regression 
• Head growth deceleration 
• Hypo/hypertonia 
• Ataxia 
• Seizures

26
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The FDA’s relabeling of leucovorin is limited to 
genetic CFD (i.e pathogenic variants in FOLR1)

https://www.federalregister.gov/d/2025-18510/p-7



Leucovorin?
 

• No well powered studies show ASD = CFD 
• No well powered RCT with generalizable results that 

have been reproduced, showing Leucovorin improves 
language or core autism features
– 4 methodologically flawed studies with small sample sizes- 1 group

• CFD is a rare degenerative condition 
– ASD is not a core feature of CFD
– FOLR1; MTHFR; SLC46A1 gene tests

29
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"By September [2025], we will know what 
has caused the autism epidemic and we'll 
be able to eliminate those exposures," 
Kennedy said.

Tylenol



Don’t Take Tylenol?

• Association is not causation
– Many correlations- eg. psychiatric disorders, chronic pain
– Well studied: valproic acid and advanced parental age

• Methodology
– Confirmation bias
– Acetaminophen maternal recall and caregiver autism screening tools 

• Residual confounding
– Why was the pain medicine used…. 3rd unmeasured variable
– Negative controls on exposures and outcomes (no biological pathway)

• Confounding by genetic factors
– Shared familial influences (sibling control analysis)

31
Fombonne, E. J Child Psychol Psychiatr, 66: 1621-1626. 



32
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AAP

• Providers should engage in shared 
decision-making 

• Provide clear information about current 
evidence and potential risks 

• Support robust supports and services 
based on individual need

• Optimize recommended services and 
emphasize continuation of 
well-established evidenced based 
therapies that are beneficial to the 
well-being of the child.

• Prioritize harm mitigation
• Support families in navigating complex 

therapeutic decisions grounded in 
compassion, transparency, and scientific 
integrity.   
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• At this time, the American Academy of 
Pediatrics (AAP) does not recommend the 
routine use of leucovorin (folinic acid) 
for autistic children.

• The AAP does not have prescribing 
guidelines for leucovorin for the indication 
of autism. 

• Early, small-scale studies have explored its 
use—with documented cerebral folate 
deficiency—and some findings suggest 
potential benefit in carefully selected 
cases. 

• Preliminary results are promising and have 
laid the groundwork for further 
investigation.

• Current evidence base remains too limited 
to support specific clinical 
recommendation



CHLA Parent Handouts
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Art of DBP Medicine

How you treat the patient, is as 
important as what you treat 

them with.
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Change Summary

I will… 
1. Share that autism spectrum disorder has varied origins 

with environmental and genetic bases
2. Support families in evidenced-based treatment 

interventions 
3. Dispel false information about leucovorin, cerebral 

folate deficiency, and Tylenol


