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Objectives

Big picture overview of OAT profile

Investigate common patterns within the test

Explore other nuanced patterns

What additional testing can be considered?



Organic Acids



WHAT ARE ORGANIC ACIDS (OA)?
Organic acidic products of cellular metabolism that are excreted in urine (in mammals)
o Produced by living organisms including humans, bacteria, and fungi
o Evaluation of these downstream products of metabolic pathways provides insight into potential nutrient deficiencies, 

inflammation, toxicity, and other imbalances that could be contributing to clinical complaints
Origins of Organic Acid Testing
oTo rule out rare Inborn Errors of Metabolism (IEM)- usually in infancy
o Elevations of these organic acids (OA) reflect dysfunction in specific metabolic pathways 

 Accumulation of these toxic metabolites can by life-threatening

 Symptoms observed in the newborn period include poor feeding and weight gain; nausea and vomiting; neuromuscular 

issues (e.g., poor tone, seizures); and susceptibility to infection

Use of OAs have evolved from investigating IEM to providing insight into functional metabolic 
imbalances. 

PMID: 29090228



Overview: OAT 
Fundamentals 
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The Organic Acids Test (OAT)
Mosaic Diagnostics’ OAT provides a comprehensive nutritional and metabolic snapshot of an individual’s overall 
health. 
These OAs provide insight into the functional capability of key physiologic areas: gut health, mitochondrial function, 
neurotransmitter status, detoxification, and macronutrient breakdown and nutritional status
By understanding these potential contributing factor to several diseases, and by correcting these imbalances, 
improvement in symptoms and optimization of the system may be achieved.
This urine-based assay assesses 76 organic acids grouped into clinically relevant functional classes:

Intestinal Microbial Overgrowth Ketone and Fatty Acid Oxidation
Oxalate Metabolites Nutritional Markers
Glycolytic Cycle Metabolites Indicators of Detoxification
Mitochondrial Markers / Krebs Cycle Metabolites Amino Acid Metabolism 
Mitochondrial Markers / Amino Acid Metabolites Mineral Metabolism 
Neurotransmitter Metabolites Indicator of Fluid Intake (Creatinine)
Pyrimidine Metabolites / Folate Metabolism



OAT Patterns 



Pattern recognition – 
Common findings 

Clostridia and Neurotransmitter Metabolism

Yeast activity and Oxalates 

Toxic Exposure 



Critical 
Thinking

Evaluate

Analyze

Identify

Interpret

Describe

Reason



Clostridia and 
Neurotransmitter Metabolism

Clostridia Overgrowth 

• Many different clostridia species – Some problematic, but 
not all

• Clostrida organic acids found on the OAT are known to 
have potential adverse health effects 
• 4-hydroxyphenylacetic (C. difficile, C. stricklandii, C. 

lituseburense & others) 

• HPHPA (C. sporogenes, C. caloritolerans, C. botulinum & others) 

• 4-Cresol (C. difficile) 

• 3-Indoleactic (C. stricklandii, C. lituseburense, C. subterminale & 

others) 
CDC. (n.d.). Public domain - computer–generated image of a cluster of barrel-shaped, Clostridium perfringens bacteria. Retrieved April 2, 2024, 

from https://www.rawpixel.com/image/2288362/free-photo-image-bacterium-bacteria-clostridium-perfringen
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PMID
28223908
20423563













Neurotransmitter 
Nuances 



High HVA/VMA Ratio

• Nuanced Pattern: Non-Clostridia Factors 

PMID:
15060114
23675164
3607034
8515683

988175
24711750
https://doi.org/10.1136/j
mg.2003.009282

https://doi.org/10.1136/jmg.2003.009282
https://doi.org/10.1136/jmg.2003.009282


Yeast activity and Oxalates 

Production

Candida, and other yeast, can produce excess glyoxylate, 
liver has the potential to convert that to Oxalate

Molds have been shown to produce Oxalic Acid, directly



Yeast activity and Oxalates 

Crystal-like structures associated with symptom of pain​​
• Pain without Etiology?​

Three metabolites measured - Oxalic, glycolic, glyceric acids​
• Focus on Oxalates

Important to evaluate due to:​​
• Connection to candida and mold exposure​​
• Association with B6 need​,and/or mitochondrial dysfunction 

Clinical Overview



Glyoxylate Cycle in Yeast 

PMID: 11452311



Aspergillus sp (niger) & Oxalate

PMID:
16047945
28824560
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Yeast/Candida Nuances 







Nuances for high oxalate markers
• Threshold for Tolerance and Elimination is highly 

variable
•  Address 1st page (if warranted) for major source 
•  B6 is needed to favor Oxalate to Glycine pathway 
• Levels excreted not necessarily reflective of body 

burden.
• Low Oxalate Diet

• Dependent on situation, and not dictated by 
numerical values on test

• Rarely warranted or mild elevations
• Evaluate symptom profile for severity 

 



Common pattern linked to acetaldehyde 
detoxification 

Yeast Activity and Riboflavin

• Ethanol is an end product of yeast metabolism of glucose
• Acetaldehyde produced in the previous step

• Requires NAD, B2, Fe, Molybdenum

Acetaldehyde +NAD+. + H20  acetate + NADH + 2H
 

https://doi.org/10.1007/S10267-011-0110-Y

https://doi.org/10.1007/S10267-011-0110-Y


“Results of this pilot study showed that patients who adhered to diet 
modification during and after treatment with nystatin had better 
outcomes of ICOG and strongly suggest the need for diet modification in 
these patients…”



Toxic Exposure – Heavy Metals, 
Mold, Chemicals 

TOXIC PATTERNS ON OAT
Dysbiosis

•Bacterial markers
•2 Hydroxyhippuric (Detox marker) – Elevated from GI bacteria, aspartame 
or aspirin

Mitochondrial makers 
•Look for multiple elevations

Succinic acid
•Elevations allude to environmental exposure
•Correlation studies - evidence of elevated succinic acid and chemical 
and/or heavy metal exposure 

Quinolinic acid
•Alternate route for Tryptophan
•Stimulated by immune activation, viral load, Lyme, toxic burden, NAD 
production

•Very neuroinflammatory- Brain on Fire!

Detoxification
•Pyroglutamic Acid – Higher elevation  insufficient glutathione
•2- hydroxybutyric – produced through increased trans-sulfuration pathway 
(homocysteine  CBS  GHS)

•Orotic acid – Produced in state of poor ammonia metabolism
PMID:
37446354



PMID:
23168274





Succinic acid
Elevations often associated with Fatigue and 
Brain Fog 

Succinate is formed in the Krebs cycle from 
succinyl coA
In the body succinate is converted to fumarate 
via succinate dehydrogenase
This enzyme is the only one to participate in the 
Krebs cycle and ETC
Common concern with elevations: brain fog and 
fatigue 
Look for possible toxins

PMID:
27847310
37446354





• Negative Feed back loop for Glutathione to 
inhibit gamma- glutamyl Cysteine synthase

• Without glutathione, the feedback inhibition is 
removed, and there is an upregulation of this 
enzyme, resulting in increased amounts of 
gamma-glutamyl cysteine, which itself is a 
precursor to the organic acid 5-oxoproline 
(pyroglutamic acid)

Gamma-Glutamyl Cycle

Pyroglutamic Acid Production 

PMID:
15983968
22658719





2-Hydroxybutyric

Homocysteine has 2 choices
• Methionine via Methylation 
• Cysteine via trans-sulfuration 

pathway

1. NCI Thesaurus. (n.d.). Ncithesaurus.nci.nih.gov. Retrieved April 2, 2024, from 

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&ns=ncit&code=C120002

2. Hellman, N. (2009b, June 5). 5-Oxoprolinuria as a Cause for Metabolic Acidosis. Renal Fellow Network. https://www.renalfellow.org/2009/06/05/5-

oxoprolinuria-as-cause-for-metabolic/

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&ns=ncit&code=C120002
https://www.renalfellow.org/2009/06/05/5-oxoprolinuria-as-cause-for-metabolic/
https://www.renalfellow.org/2009/06/05/5-oxoprolinuria-as-cause-for-metabolic/




Case Example 

60-year-old female 

• Chief complaint - Recurrent yeast infections

• Presenting with joint pain, skin rash and metabolic dysfunction and disrupted 

sleep

• High TGs, CRP, hbA1c

• Previously treated with both herbals and nystatin











Pattern recognition – 
Common findings 

Clostridia and Neurotransmitter Metabolism

Yeast activity and Oxalates 

Toxic Exposure 



An OAT test is just the 
start 



Complementary Testing with Other Mosaic Diagnostics Profiles

Glyphosate Test 

• Clostridia, mitochondrial stress 

MycoTOX

• Fungal activity, mitochondrial stress, detoxification

Metals – Toxic + Nutrient Elements (Hair vs Urine vs Blood)

• Mitochondrial stress, detoxification section, NT section

IgG FoodMap * Candida

• Microbial section



Complementary Testing with Other Mosaic Diagnostics Profiles

Comprehensive Stool Analysis

• Microbial section - Bacterial analytes

Saliva Hormone Profile 

• NT section  

DNA Methylation Pathway Profile

• NT section, detoxification section 



Thank You
Q & A
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