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More than 30 health systems committed to Saving Lives with Data

18% of daily clinical care across the country



Complete
EHR, notes, and imaging data linked 

with claims, SDOH, and mortality

Timely
Daily updates across care settings​

Clean
Accurately normalized without 

commercial bias

Representative
Patients across the US, including 800 

hospitals, and 20,000 clinics

Unstructured data
Clinical notes

Images, including MRI, CT, X-ray, 
ultrasound, mammogram, PET, and 
nuclear medicine 

Semi-structured data
Diagnosis (SNOMED, ICD)

Procedure (CPT,HCPCS)

Medication (RXNORM,NDC)

Labs (LOINC,UCUM)

Immunizations (CVX)

Implanted/Explanted Device (UDI)

Care setting 

Pharmacy

Social drivers of health

Claims

Mortality

Truveta Data: Complete, timely, clean, and representative EHR data



Greater than 

92% accuracy1,2 
Across diagnoses, medications, 

clinical observations, lab results, etc.

Clinical experts 

in the loop
Reviewed and refined for accuracy

by a team of clinical experts

Trained on 

unprecedented data
Truveta Language Model (TLM)

is trained on more than 100M 

patient journeys

Billions of data points normalized with clinical expert-led AI

       
      

         

              
            

             
            

            

               

   

              
            

             

    

                   
             

              

         
            

    

        
                            

       
        

           

                     

Truveta 
Language 
Model

1. Truveta Mapper: A Zero-shot Ontology Alignment Framework, 2. Truveta Language Model

https://arxiv.org/abs/2301.09767
https://resources.truveta.com/hubfs/Whitepapers/The%20Truveta%20Language%20Model.pdf


Clinical trials

Supplement trial 
evidence with 

regulatory-grade real-
world arms

Safety

Fulfill post-market
safety commitments with 

regulatory-grade data 
updated daily

HEOR

Establish clinical and 
economic differentiation 

to accelerate therapy 
adoption

R&D

Train AI models with 
complete, representative, 
and clean real-world data

Commercial

Track daily market share 
and supply chain 

shortages

Life science

Public health

Monitor daily disease 
trends and identify 
health disparities

Government / academic orgs

Care quality

Monitor patient outcomes 
daily and drive evidence-

based decisions

Health systems

Regulatory-grade EHR data enabling scientifically rigorous research



Case study
Understanding the burden 
of a rare disease
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Research team:

Wei-Chun (Serena) Hsu, MS, Manager, Real World Evidence Analytics, Moderna

Anita Loughlin, PhD, Director of Epidemiology, Rare Disease, Moderna



Ornithine transcarbamylase deficiency 

(OTCD)

• Rare, X-linked genetic enzyme deficiency

• Results in the accumulation of nitrogen, in 

the form of ammonia, a neurotoxin

• Symptoms range from neurologic (headache, 

vomiting) to acute (seizure, coma) to long-

term (developmental delays)

• Management involves protein-restricted 

diets, amino acid supplementation, nitrogen 

scavengers; liver transplants are curative but 

not widely accessible

Moderna is committed to researching and developing mRNA therapies

• Pharmaceutical and biotech company 

focused on mRNA therapeutics for:

• rare disease

• oncology

• cardiovascular

• autoimmune

• infectious disease

• For rare disease, focused on restoring the 

activity of missing enzymes 



Real-world data requirements:

• Large dataset with sufficient 
OTCD population

• Patient-level data, including labs 
(e.g., serum/plasma ammonia, 
urinary orotic acid, LFTs), 
supplement/medication use

• Access to clinical notes (for diet, 
symptoms, events, triggers)

Moderna research objectives:

Understand patients affected by OTCD

Describe burden of symptoms

Understand treatment patterns, diet

Identify potential trial endpoints

In-depth knowledge of OTCD is limited and patient management varies widely



Accurately identifying patients with OTCD in the absence of a diagnostic code

Health System Term CodeSystem ConceptCode ConceptName

OTC (ornithine transcarbamoylase deficiency) (HCC) | ICD10|E72.4
ICD10CM E72.4 Disorders of ornithine metabolism

SNOMED CT 80908008 Ornithine carbamoyltransferase deficiency

Disorders of ornithine metabolism | ICD10|E72.4
ICD10CM E72.4 Disorders of ornithine metabolism

SNOMED CT 237928008 Disorder of ornithine metabolism

Disorders of ornithine metabolism (HCC)| ICD10|E72.4
ICD10CM E72.4 Disorders of ornithine metabolism

SNOMED CT 237928008 Disorder of ornithine metabolism

Ornithine transcarbamoylase deficiency (HCC) | ICD10|E72.4
ICD10CM E72.4 Disorders of ornithine metabolism

SNOMED CT 80908008 Ornithine carbamoyltransferase deficiency

OTC (ornithine transcarbamoylase deficiency) | ICD10|E72.4
ICD10CM E72.4 Disorders of ornithine metabolism

SNOMED CT 80908008 Ornithine carbamoyltransferase deficiency

No ICD-10 code corresponding to OTCD

Normalized health system text strings to SNOMED codes for precise identification of patients

Overview of health system terms mapped to codes for OTCD



All notes fully PHI redacted

Truveta 
Language 

Model 
(TLM)

Using clinical expert-led AI to extract OTCD symptoms from clinical notes
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Estimating OTCD symptom burden by leveraging clinical notes

Occurrence of symptoms at baseline (n=102)

Symptoms associated with elevated ammonia Long-term outcomes

Nausea/
vomiting

Abdominal 
pain

Drowsiness & 
sleepiness

Lethargy

Irritable/
aggressiveness

Confusion/
disorientations

Poor 
feeding

Poor 
appetite

Global 
hypotonia

Acute 
encephalopathy

Personality/
behavior
change

Psychosis

Hallucinations

Hepatomegaly/
elevated LFTs

Seizure

Coma

Developmental 
delay

Chronic headache/
migraines

Movement 
disorder

ADHD

Learning 
disabilities

Intellectual 
disabilities

Acute hepatic 
failure

ICD10 only

+ SNOMED

+ Notes



Capturing 29% more hyperammonemia events (HAEs) using AI

Detecting HAEs among hospitalized patients

From structured/
semi-structured data

From unstructured 
data (notes)

32

132

6

38 additional HAE 
events captured 
based on notes

29% 
increase



All notes fully PHI redacted

Summarizing dietary patterns and understanding variability by cohort

Truveta 
Language 

Model 
(TLM)



Protein and supplement intake: route, amount/dosage, and context

Formula

• Anamix Junior powder 

• 1/3cup+1tsp Cyclinex 1, 
7Tbsp ProPhree, 1/4cup 
Similac Advance powder; 
Abnormal GI tolerance 
related to O oral/ G-tube

• Metabolic Formula; OTCD, 
multiple hospitalizations for 
MDE; Cyclinex, Neocate 
Junior Unflavored, Essential 
Amino Acid Mix, Polycal; 
Gtube

• Peptamen Jr (peptide 
based)/ Duocal (high cal, 
carb, protein-free) ; meet 
75-100% assessed nutrient 
needs during admission, G-
tube

Enteral (tube)

• Low protein diet (30-35g/day); OTC 
deficiency; to provide adequate energy 
to prevent catabolism while limiting 
protein (nitrogen) intake to limit 
ammonia production

• Limit portions of high protein foods, ~60 
g of protein from food per day; Late 
onset OTCD; Meet nutritional needs 
while managing symptoms

• Low protein diet; OTC deficiency; meet 
>75% of estimated kcal/protein 

• Regular diet; OTC Deficiency; 25 g 
protein restriction

Oral Supplements

• arginine (L-arginine) (R-GENE 10); 
0.1; 5,880 mg Continuous; 
Intravenous

• Citrulline (CITRULLINE 1000); 1 g 
Pack;  5,000 mg 5 times daily; 
Gastric Tube

• Citrulline ; 200 mg PACK; 200 mg 
3 times daily for 60 days; by 
mouth

• Citrulline; 1 g; Take 7 g daily; by 
mouth

• L-Citrulline ; 600 MG CAPS; 1,000 
mg 2 times daily; oral

Sample dietary data extracted shows depth of insight available



Understanding protein intake by age group



Key research outcomes enabled

Established more 

complete understanding of 

OTCD

Accurately identified patients with OTCD 

using SNOMED codes

More accurately assessed burden of 

symptoms some that are  

underestimated

Gained insights to inform 
trial design

Enumerating events like HAEs and 

determining the rate of occurrence 

will inform trial size and the estimates 

of change needed to demonstrate 

treatment effectiveness

Established context for disease 

burden and disease progression

Extracted rich data on 
dietary patterns and 
variability

Used AI to summarize detailed dietary 

notes, rather than doing manual chart 

reviews or prospective data collection 

to obtain that information

Data will provide insight potential 

dietary confounders



Q&A

Scan this code to see 

Truveta Studio in action



Contact us info@truveta.com

Follow us @truveta
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