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National COVID Cohort Collaborative (N3C) 
and CMS (Medicare and Medicaid)
• The N3C Data Enclave is the largest centralized repository of COVID-related patient 

Electronic Health Record (EHR) data in the United States, available to researchers in 
the OMOP CDM format. 
It is the largest OMOP instance to our knowledge.

• CMS claims files are also transformed into OMOP CDM format.

• Using Privacy Preserving Record Linkage – N3C data and CMS data are linked by 
patient id. 

• As a result, N3C EHR datasets in OMOP CDM format are enriched with additional 
CMS claims data.



Putting the patient back together again
N3C is enriched with CMS, Mortality, and Viral Variants datasets
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N3C

CMS (Medicare + Medicaid) – CMS Opted-in only



CMS Claims files were in proprietary format
We examined each claim files for standard terminologies and coding systems

Medicare Claims Claims Source File Description Terminology

IP Inpatient ICD10CM,  ICD10PCS

OPL Outpatient ICD10CM

PDE Part D NDC

HH Home Health ICD10CM, HCPCS

HS Hospice ICD10CM, HCPCS

DM Durable Medical Equipment ICD10CM, HCPCS

PB Part B Carrier file ICD10CM, HCPCS

SN Skill Nursing ICD10CM, HCPCS

Medicaid Claims Claims Source File Description Terminology

IP Inpatient ICD10CM, ICD10PCS

LT Long term care ICD10CM

OT Other Services ICD10CM, CPT4, HCPCS

RX Prescriptions NDC



Some claims were 4000+ columns wide 
with codes spread across from 1 to 45 columns 

And sometimes one claim can spread across multiple rows 
with Sequence number

• Dataset was pivoted to 
contain just the code and the 
code system 

• the provenance of data is 
preserved

• the terminology mapping 
table is generated 
and used in ETL ( Extract-
Transform and Load ) 



Pipeline
• Visits - Claim dates, i.e. admit and discharge 

dates,  are used to create the visit

• Visit types - Revenue center code are reference 
to determine the visit types in addition to the 
claim type

• N3C EHR OMOP CDM and CMS OMOP CDM are 
linked by PPRL patient IDs. 

• De-duplication - In cases where N3C 
person_id is duplicated, a Global ID is 
provided for each. (It is possible to have data 
of the same person be represented or 
submitted to N3C by two different data 
partner.)



Generated terminology mapping table is used to transform the CMS 
claims data to OMOP CDM

• Data pipeline with over 250 
transformation steps 

• 158 data health checks 
• 82 DTAs in N3C |
• 30 DTAs in N3C CMS PPRL 

linkage
• 22 sites CMS opted-in
• N3C total patients : 

20,868,921
• N3C PPRL-linked CMS 

patients : 359,096
• Total rows of data in N3C: 

28.3billion
• Total rows of data in CMS: 

653,366,927
• N3C dataset enriched by 

CMS



RESULTS
Among the PPRL-linked patients, in average, additional concepts are available from CMS:



OHDSI Global Symposium 2023 Showcase-4
• Augmenting the National COVID Cohort Collaborative (N3C) Dataset with Medicare and Medicaid (CMS) Data, 

Secure and De-identified Clinical Dataset 
https://www.ohdsi.org/2023showcase-4
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CMS PPRL Linked N3C Sites Dashboard

• https://unite.nih.gov/workspace/slate/app/n3c-cms-pprl-linked-sites-
dashboard

*Note, It is possible to have data of the same person be represented or 
submitted to N3C by two different data partner.

 ** Same person can be found in both Medicare and Medicaid.

https://unite.nih.gov/workspace/slate/app/n3c-cms-pprl-linked-sites-dashboard
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