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Opportunities of Digitally 
Enabled Pathways
Using data science to understand the 
long term impacts of COVID-19



Diagnosing PASC 
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• Challenges 
• Rapidly evolving conditions 
• New COVID-19 variants 
• Clusters of symptoms and conditions 
• Limited research ready data 
• Silos between patients, physicians, informaticists, scientists, and data sources

• Yet, on October 1, 2021, new ICD 10 code for PASC was established 
• For sequela of COVID-19, or associated symptoms or conditions that develop 

following a previous COVID-19 infection, assign a code(s) for the specific 
symptom(s) or condition(s) related to the previous COVID-19 infection, if known, 
and code U09.9, Post COVID-19 condition, unspecified.



PCORnet & RECOVER Sites
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● PCORnet Sites
● RECOVER Data Enriched Sites



PCORnet Resources and Tools
Established by PCORI in 2014
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Electronic health care 
records on over 100 

million patients 

Data Types
• Electronic Health 

Records
• Claims Data
• Social 

Determinants of 
Health

• Patient Reported 
Outcomes

• Genomics
• Geo codes
• Natural Language 

Processing 
Derived Concepts

• Death Registry
• Vaccine Registry15B+ rows of data 

Over 3,000 Studies 
• Clinical trials
• Health services research 
• Observational cohorts 

COVID-19 positive data 
on over 1 million patients 



PCORnet COVID-19 & PASC Studies
55 Ongoing Studies 
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Ongoing Studies Sponsor
Telehealth Outcomes: Social Vulnerability and Chronic Conditions AHRQ
COVID-19 Electronic Health Data Initiative CDC
COVID-19: PCORnet/CDC COVID-19 Surveillance CDC
CBER Biologics Effectiveness and Safety (BEST) IDIQ #2 FDA
Real world data on Remdesivir for SARS-CoV-2 in flyover nation Gilead

COVID-19 Morbidity, Mortality, and Air Pollution
Health 
Effects 
Institute

A Multicenter, Adaptive, Randomized Controlled Platform Trial of the 
Safety and Efficacy of Antithrombotic Strategies in Hospitalized Adults 
with COVID-19

NIH

A Prospective Cohort Study to Assess Longitudinal Immune Responses 
in Hospitalized Patients with COVID-19 NH

Accelerating COVID-19 Therapeutic Interventions and Vaccines 4 
ACUTE (ACTIV-4) NIH

Accelerating COVID-19 Therapeutic Interventions and Vaccines (ACTIV) 
6 - Evaluate Efficacy of Repurposed Medications NIH

COVID-19 Outpatient Thrombosis Prevention Trial: A multicenter 
adaptive randomized placebo-controlled platform trial evaluating the 
efficacy and safety of antithrombotic strategies in COVID-19 adults not 
requiring hospitalization at time of diagnosis

NIH

The Impacts of County-Level COVID-19-Related Public Health and 
Social Policies on Racial/Ethnic and Socioeconomic Disparities in 
Mental Health and Healthcare Utilization

NIH

Risk prediction model for severe COVID outcomes among older 
patients (50+) with and without diabetes NIH

Ongoing Studies Sponsor
Building Capacity to Support the Pandemic’s Unsung Heroes: Frontline 
Essential Food Service Workers PCORI

Comparing Patient-Reported Impact of COVID-19 Shelter-in-Place 
Policies and Access to Containment and Mitigation Strategies, Overall 
and in Vulnerable Populations (Citizen Science Study)

PCORI

COVID-19: Enhancement Coagulopathy PCORI

Evaluating the Comparative Effectiveness of Telemedicine in Primary 
Care: Learning from the COVID-19 Pandemic PCORI

Grounding Health Research in Design Thinking for Equitable 
Engagement to Address COVID-19 (GRID Engagement) PCORI

Healthcare Worker Exposure Response and Outcomes Registry PCORI

Impact of COVID-19 on treatment of hypertension - Blood Pressure 
Control Laboratory (BPCL) COVID Supplement PCORI

Louisiana Experiment Assessing Diabetes outcomes (LEAD Study) PCORI

Methods to Identify and Predict Which Patients Will Have High 
Healthcare Needs and Use: COVID-19 Enhancement PCORI

Predictive Modeling of COVID data: High Utilizers Data Enhancement PCORI

COVID-19 in Pediatric Populations
RTW 
Charitable 
Foundation



PCORnet Science 
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COVID-19



Computable Phenotypes 
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Data from 41 Health 
Systems in the 

PCORnet CDM Format

PCORnet 
EHR/ORWD 
Repository

Visualization Query Cohort Identification
(Codesets and CP) Science

Repository Uses

Extraction Transformation Curation Remediation



Example Visualization 
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Query Examples 
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Characterizing PASC: 
• Demographics
• Time trends
• Comorbidities (Utilizing a tailored Elixhauser 

comorbidity set of conditions which includes 31  
co-morbidities as well as two medications)

• COVID-19 care settings
• COVID-19 medications (24 medications, including 

the therapeutic convalescent plasma and newer 
therapeutics directed towards the omicron variant)

• Vaccination status



Computable Phenotypes 
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Literature Review 
(200+ Studies)

Data Driven 
Insights  

Expert Clinician 
Input

• Screening Computable Phenotype for PASC
6,000 diagnostic clusters  

• Resulted in 10 key areas to focus on:

Cardiovascular

Pulmonary

Renal

Mental Health

Dermatology

Gastrointestinal

Hematologic

Immunological

Musculoskeletal

Neurological



Characteristics of PASC
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Prevalence of select new 
symptoms and conditions 
among persons aged <20 
years and ≥20 years 31–150 
days after testing positive or 
negative for SARS-CoV-2

Alfonso C. Hernandez-Romieu MD, MPH,
Thomas Carton PhD, MS, Sharon Saydah MD,
Eduardo Azziz- Baumgartner MD, Tegan K.
Boehmer, PhD, Nedra Garret MS, Charles
Bailey MD, Lindsay G. Cowell MS PhD,
Christine Draper MD, Ken Mayer MD,
Kshema Nagavedu, Jon Puro, Sonja A.
Rasmussen MD, William E. Trick MD,
Valentine Wanga PhD, Jennifer Chevinsky
MD, Brendan Jackson MD, Alyson Goodman
MD, Jennifer R. Cope MD, MPH, Adi
Gundlapalli MD PhD, Jason P. Block, MD,
MPH

(in press JAMA OPEN NETWORK)

Study Population
• 168,701 COVID-19 positive from between March – December 2020 

with medical encounters from 40 healthcare systems pre and post 
COVID-19

• 1,622,185 adults without COVID-19 and with encounters

Main Outcome
• A new symptom or condition post COVID-19 that was absent pre 

COVID-19

Results
• 96,606 (57%) of adults had a new symptom or condition
• Severity of COVID index illness correlated with a new symptom or 

condition
• 17,565 (73%) for hospitalized patients 



PCORnet PASC Results
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PASC prevalence will be more accurate with: 
• Longer follow up period
• More nuanced PASC definition 



Thank you

Rainu Kaushal, M.D., M.P.H
rak2007@med.cornell.edu
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