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Clinical Data is both powerful and available
Trends in EHR Adoption
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As of 2021, 78% of office-
based physicians and 96% 
of non-federal acute care 
hospitals adopted a 
certified EHR.
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Missing data is the single greatest 
challenge to consistently using 

real-world data for understanding 
health, value and well-being

Variables thought to be critical from clinical trials (e.g. ICER 
reviews ) are often not collected in standardized fields (i.e.

hidden in notes or inaccessible documents) or sometimes not 
collected at all.
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What options are there to fill in Missing Data?
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Link
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What is Needed to Determine Outcomes?
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What is Commonly Missing in RWD?
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Emerging AI Tools and Use Cases

Unstructured text undergoes 
AI-driven medical language 
processing with validation by 
clinical abstractors

Extract from Text

AI-driven endpoint 
estimations from structured 
and unstructured data are 
rigorously validated

OM1 PhenOM digitally phenotypes
patients by identifying and grouping 
unique signals in data with AI

Estimate Endpoints Digital 
Phenotyping/Subtyping

Use Cases

• Missing data

• Automation

Use Cases

• Missing data 

• Insufficient endpoints

Use Cases

• Patient Finding for uncoded 
diagnoses, under-diagnosed 
patients, under-treated patients

• Future prediction of events, 
outcomes (e.g. treatment response) 
and utilization
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Extract: Medical Language 
Processing

9

Text Intelligence
with clinical validation

4

Extract data from notes & images
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1.1M Women Registry in Breast Cancer Screening

~1.1M Patients

~64 facilities
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AI Estimation
Estimating (and validating) a key outcome from a clinical encounter, 
when it has not been specifically reported

Results in an Increase in # patients and an increase in # timepoints 
per patient create a more complete longitudinal picture

5

Enrich data

2x increase in patients
4x increase in timepoints

CDAI

10x increase in patients
15x increase in timepoints

EDSS

9x increase in patients
10x increase in timepoints

SLEDAI
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Implications for Research Using a Lupus Dataset: 
Disease Activity using eSLEDAI

In a deep clinical EHR-
claims dataset of ~61,000 
SLE patients, estimation 
expands disease activity 
visibility from ~5,000 
patients (observed 
SLEDAI) to ~33,000 
patients (eSLEDAI).
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Estimated Measures and Endpoints 5

Enrich data

• 3 observed disease 
activity scores were 
available for 2018

• Estimation yielded 7 
scores

• Validated estimated 
endpoints, in 
addition to those 
observed, paint a 
clearer picture of the 
patient’s trajectory
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Estimation and Amplification of COAs and PROs
Examples across diverse conditions

Patient AmplificationMeasure AmplificationEstimated MeasureDisease

9x10xeSLEDAILupus

2x2.2xeCDAIRheumatoid Arthritis

15x34xeEDSSMultiple Sclerosis

4x14xePHQ-9Major Depression

3.5x2.2xeCGI-ISchizophrenia

4x11xeHurley
Hydradenitis
Suppurativa

1.6x2.4xeBSAPsoriasis

16x24xeBASDAIAxSpa

1.4x1.7xeNYHA
Heart Failure
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Completing Data

Collect

Extract

Estimate

Link
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Example: Major Depressive Disorder

Linked Death 
indices/cause

Estimated 
PHQ-9 
(ePHQ-9) and 
eCGII

In Notes

Estimated
PHQ-9 
(ePHQ-9)

Linked SDoH

In Notes

Linked claims

Phenotype 
patient 
finding 
(TRD) and 
subtyping

Collect

Extract

Estimate

Link

Phenotype

From: Gliklich RE, Leavy MB, Cosgrove L et al. Harmonized Outcome Measures for Use in Depression Patient Registries and 
Clinical Practice. Ann Intern Med. 2020 Jun 16;172(12):803-809.
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Enriched Conditions

19

Extracted & estimated 
outcomes including 
CDAI, BASDAI, SLEDAI

• Axial Spondyloarthritis

• Giant Cell Arteritis

• Juvenile Idiopathic 
Arthritis

• Psoriatic Arthritis

• Rheumatoid Arthritis

• Systemic Lupus 
Erythematosus

RAPID-3, MDHAQ 
Functional, Pain, 
Fatigue, Joint Counts 

Rheumatology & 
Immunology

Extracted & 
estimated outcomes 
including CDAI, Mayo 
Score and 
components

Disease flares and 
remission, symptoms

• Crohn’s Disease

• Ulcerative Colitis

Gastroenterology

Extracted & estimated 
outcomes including 
NYHA, LVEF, FIB-4

• Heart Failure 

• Metabolic Dysfunction-
Associated            
Steatohepatitis (MASH)

Cardiometabolic

Extracted & estimated 
outcomes including 
%BSA, PGA, PASI, 
Hurley Stage 

Disease location, 
subtype, flares and 
remission, itch severity

Dermatology

• Alopecia Areata

• Atopic Dermatitis

• Hidradenitis 
Suppurativa

• Prurigo Nodularis

• Psoriasis

• Vitiligo

Respiratory & 
Otolaryngology

• Asthma

• Chronic Rhinosinusitis 

CRS subtypes, 
FEV1/FeNo results

Extracted & estimated 
outcomes including 
PHQ-9, suicidal 
ideation, CGI-I, EDSS

Clinical subtypes, 
GAD7, MOOD DQ, MS 
relapses, evidence of 
TRD 

• Alzheimer’s Disease

• Bipolar 1 Disorder 

• Major Depressive 
Disorder 

• Multiple Sclerosis 

• Parkinson’s Disease

• Schizophrenia

Mental Health & 
Neurology

Extraction & Estimation 
as a service/API
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What options are there to fill in Missing Data?

20

Collect

Extract

Estimate

Link

Phenotype
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PhenOM®

A unified digital representation of patients’ ‘phenotypic 
profile space’ – a single, multipurpose assay 

6

Identify phenotypes

Level of 
disease severity

Evidence of 
progression

Prior treatment 
history

Social Determinants

Comorbid 
burden

Mental health 
effects

©OM1 Confidential and Proprietary
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• Focused on both 
‘classic’ and ‘non-
classic’ disease  
presentations

• Patients highlighted 
are at ~200x greater 
risk

• Currently in clinical 
deployment

• Identified 
characteristics 
preceding first MASH 
diagnosis indicating 
more rapid 
progressive disease

• Also focused on high 
HCRU, and long-term 
complications 

• Complex disease 
without clear 
treatment guidelines 
or clinical 
consistency

• Created a phenotypic 
‘matrix’ for relative 
benefit likelihood 
from different 
treatments

• Used phenotyping to 
proxy for patients
psychiatrists ‘know 
when they see’

• Identified patients 
missed by other TRD 
definitions – and 
missed for more 
advanced treatment

• Currently testing 
clinical deployment

• Extracted patterning 
in HS patients’ 
histories before they 
reached correct 
diagnoses

• Using HS 
phenotypes to 
improve HCP 
education and 
awareness (ongoing 
collaboration with 
AAD)

PhenOM Case Studies
Phenotypes and Subtypes: We’ve successfully used PhenOM across therapeutic areas and treatments.

Identifying 
undiagnosed 

patients with rare 
genetic disease

Subtyping to 
spotlight rapid 
progression in 

MASH

Isolating treatment 
response 

phenotypes in 
vascular disease

Highlighting  
uncoded conditions 

like treatment-
resistant depression

Reducing time to 
diagnosis in 
Hidradenitis 
Suppurativa
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Regulators Are Leaning In

The use of AI, 
including to facilitate 
data collection… are 
really transforming 
the way drugs are 
developed and used.
M. Khair ElZarrad, Ph.D., M.P.H, 
Director, Office of Medical Policy, 
CDER  |  FDA, 2024
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Takeaways

Missing data is the 
achilles heel for real-
world data programs 

Linked data augments the 
patient journey

COA and PROs are often 
key and may need to be 
collected unless….

1

2

3

AI-powered

Extraction, Estimation and 
Phenotyping fill in the 
gaps and opens new 
avenues

Regulatory guidance has 
enlightened the path

4

5

AI-powered prediction of 
future events, outcomes 
and resources will further 
change the paradigm

Ai


