
Metabolic Profiling of the Children’s Autism Metabolome Project (CAMP) 
 

A. Smith
1
, J. King

1
, P. West

1
, M. Ludwig

1
, D. Sugden

1
, L. Feuling

1
, G. Wentling

1
, E. Donley

1 
and R. Burrier

1
 

1
Stemina Biomarker Discovery Inc., 504 S. Rosa Rd., Suite 150, Madison WI 53719 

 

Overview  

 

PURPOSE: Recruit 1500 ASD, DD, TD subjects to develop metabolite based diagnostics. 

METHODS: MS-based targeted and untargeted metabolomic analysis and genotyping. 

RESULTS: Recruitment  50% complete, metabolic subtypes identified, metabolite panels creat-

ed,  and CLIA lab established  for testing.  

Introduction  
 

Autism is a complex spectrum of neurodevelopmental disorders with heterogeneous underlying genetic, metabolic, 

and environmental causes that may lead to individual differences in response to therapies. Metabolism based 

analysis has the potential to identify biomarker profiles derived from an individual’s inherited biochemistry as well as 

capture the interactions of the gut microbiome, dietary, and environmental factors that contribute to the unique 

metabolic signature of an individual with ASD. We designed the Children’s Autism Metabolome Project (CAMP) to 

discover clinically significant metabolic subtypes in children with ASD based on the knowledge we gained from 

metabolism analysis across three previous studies, the Childhood Autism Risks from Genetics and the Environment 

(CHARGE), Autism  Phenome Project (APP), and the Integrated Metabolic And Genomic Endeavor (IMAGE).  

Metabolic subtypes or metabotypes of ASD identified from the CAMP study can lead to early diagnosis, 

development and selection of more precise therapeutic intervention, as well as better understand the efficacy of 

current interventions within metabotypes.  

Children’s Autism Metabolome Project (CAMP) 

CAMP Study Highlights  

 The largest Autism specific clinical study using metabolomics based methodologies  

  ClinicalTrials.gov Identifier NCT02548442  

  Recruiting 1500 children (ages 18-48 months) 

  50% to 66%  Autism Spectrum Disorder, Up to 25% Development Delay, 25% to 50% Typical Development 

  Sample blood and urine from fasted children 

  More than 450 metadata generated from 31 categories for each CAMP study subject 

  Metadata points are generated from a broad assessment of each individual (e.g. parental, family, physical,  

medical, diet, therapy, and development).  

  Recruit from 8 centers across the USA  

Current Recruitment CAMP Status 

Challenges with trial 

  Pace of enrollment and cost 

  Large battery of subject metadata 

Successes of trial 

  Study design leads to successful reproducible metabolomics analysis 

  Metabolic subtypes identified and prospective validation is underway using CAMP samples 

  Comprehensive study database that can associate subject metadata with metabolism and diagnosis  

Untargeted Metabolomics Platform 

Untargeted Metabolomics Platform Highlights  

 Samples analyzed on state of the art  high resolution mass spectrometers  

  Stemina Compound Library utilized for positive metabolite identification 

  Library enriched with metabolites useful for understanding neurological and behavioral disorders  

  Metabolites with MS-MS confirmed annotations   

  188 Disease biomarkers associated with known metabolites 

  380 Enzyme defects can be mapped through analysis of known metabolites 

  Full automated in-house data processing and analysis pipeline 

 

Analysis of CAMP subject metadata  

  Children with ASD more likely to be on dietary supplements prior to diagnosis than TD subjects  

  Children with ASD are more likely to enter study on a special diet 

Targeted Metabolomics Platform 

Targeted Metabolomics Platform Highlights  

  Custom panels to quantify metabolites 

  Small molecules including hormones and neurotransmitters 

  Semiquantitative targeted metabolomics platform in development 

  High throughput analysis of samples 

  Allows rapid turnaround from discovery to CLIA based diagnostic 

Summary 

  CAMP is the largest clinical study designed to identify changes in metabolism associated with ASD and DD that 

can lead to clinical actionable diagnostics 

  The broad array of subject metadata gathered through exams and questionnaires may reduce the number of false 

positive metabolic associations to ASD and provides a rich source of data that can further mined for insight into 

ASD 

  The use of targeted and untargeted metabolomics methodologies ensures a diverse portion of the metabolome is 

profiled for the discovery of changes in metabolism associated with ASD   

  Predictive metabolic signatures will be further associated with subject genotypes to gain a better understanding of 

the impact genetic background has on the metabolic changes identified through this study 

  As important markers are identified CLIA based tests will developed for clinical use  

CLIA Based Laboratory Tests 

Neuropoint Dx will begin offering CLIA based tests in Q4 2017 

  Quantitative assay to measure 3-carboxy-4-methyl-5-propyl-2-furanpropanoic acid (CMPF)  

  Other assays are in development 

CMPF Metabolic Subtype Prospective Study  

  Potential metabolic subtype of ASD discovered through metabolomics analysis of Autism Phenome Project 

  CAMP study subjects (118) used to develop CLIA based lab test where diagnostic thresholds were trained us-

ing a portion of the subjects and the threshold evaluated using prospective study test set of 198 subjects  

  Analysis suggested that subjects with greater than 2.2 uM CMPF are likely to be have ASD 

  Sensitivity (subtype prevalence) 6%, Positive Predictive Value 93%, Specificity > 95% in test set 

  Elevated CMPF is associated with omega-3 fish oil supplements  

Recruitment Sites  

  Actively recruiting children at the Medical Investigation of Neurodevelopmental Disorders (MIND) Institute, Na-

tionwide Children's Hospital, Melmed Center, Monroe Carell Jr Children's Hospital at Vanderbilt,  Arkansas 

Children’s Hospital, Cincinnati Children's Hospital Medical Center, Children’s Hospital of Philadelphia, and the 

Lurie Center for Autism at Massachusetts General Hospital.  

Recruitment strategies 

  Use social media to post IRB approved study advertisements through recruitment sites social media accounts 

  Advertise within recruitment sites metropolitan areas using IRB approved materials 

Platform Features 

HILIC + 5117 

HILIC - 8210 

C8 + 3257 

C8 - 6580 

Total 23164 

 CAMP Consented Subject Demographics 

Demographic TD ASD DD In Progress Overall 

Consented Subjects 195 381 104 91 771 

Percent of Target Enrollment 36 51 52 NA 51 

Percent Therapy, Medicine, or Vitamin 30 58 63 30 60 

Percent Males 60 78 66 39 68 

Percent Caucasian 72 72 65 46 68 

Age Months Mean +/- S.D. 32.6 (8.7) 35.5 (8.1) 33.4 (9.0) 21.1 (16.9) 32.8 (10.7) 

DQ Mean +/- S.D. 99.5 (18.6) 55.7 (23.4) 65.5 (21.6) 7.7 (23) 62.4 (34.7) 

Actively Seeking Collaborators to Examine Metabolic Subtypes 

Enter study suspected as TD 

Enter study suspected as  DD or ASD 

Behavioral Testing Paradigm 

Clinical Workflow 

Features Observed 


