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Who am I?

• Bob Zambarano, PhD

• Vice President, Healthcare Analytics, Commonwealth Informatics
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Presentation overview
• Context:

• What is MENDS?

• What is ESPHealth?

• How does ESPHealth work?

• Who are the MENDS data partners using ESPHealth?

• How do data partners provision the ESPHealth datamarts?

• Using the FHRI Bulk Data API

• Why does Health Data Compass (HDC) have a FHIR Bulk Data Service?

• How does data flow for the UC-HDC FHIR Bulk Data Service?

• How does data flow for the ESPHealth Bulk Data Client?

• Where is the open-source code repository for these products?

• Conclusion
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What is MENDS?

• MENDS is the acronym for “Multi-state EHR-based Network for 
Disease Surveillance”.

• It is a 5-year pilot project to implement a national sentinel chronic 
disease surveillance system, using a distributed analytic network to 
enable near-real-time surveillance of chronic disease prevalence in 
the population of patients under care.

• The project is funded by the CDC and managed by the National 
Association of Chronic Disease Directors.

• MENDS uses the technical elements and design of the successful 
Massachusetts state-level distributed analytic network for chronic 
disease surveillance: MDPHNet.
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What is ESPHealth?

• ESPHealth (www.esphealth.org) is the open-source, free-license 
product suite used by MDPHNet and MENDS (among others).  

• ESPHealth is an acronym for “EHR Support for Public Health”

• This system was developed by Harvard Medical School’s Dept of 
Population Medicine and Harvard-Pilgrim Health Care Institute, 
originally under a CDC Centers for Excellence grant.

• ESPHealth is essentially a sibling to, and functions analogously to two 
other distributed analytic network systems you may know of: 
PCORNet and FDA Sentinel.

http://www.esphealth.org/
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How does ESPHealth work?

• Multiple data partner EHR 
systems provision their 
own ESP DataMart.

• The PopMedNet Web 
Portal app is used to 
distribute custom analyses 
from a central hub and 
collect results.

• Each DataMart pushes a 
monthly aggregate data 
structure to the RiskScape 
visualization tool.
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Who are the MENDS data partners using ESPHealth?

• OneHealthPort with coverage in Washington state

• REACHnet (Louisiana Public Health Institute) with coverage 
in Louisiana and Texas.

• Alliance Chicago, with coverage primarily in Illinois and 
Texas.

• Regenstrief Institute, with coverage in Indiana

• Health Data Compass, with coverage in Colorado
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How do data partners provision the ESP datamarts?
• The ESP DataMart system is distributed with a number 

of pre-developed ETL systems:
• PCORI CDM to ESP

• OMOP CDM to ESP

• C-CDA to ESP

• Epic Clarity to ESP

• Epic Cache to ESP

• AthenaIDX (GE Centricity) to ESP

• ETL remains a significant pain-point, especially when working with HIEs or 
other health data systems that rely on bespoke reporting data warehouses.

• Given the current regulatory imperative for the FHIR API, adding the FHIR 
bulk data client to the ESP repertoire of ETL was a longstanding goal.
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Why does Health Data Compass have a FHIR Bulk Data Service? 

• The MENDS project began looking for a fifth data partner in late 2020.  

• In order to promote the transition to the FHIR standard, the CDC was 
encouraging utilization of FHIR APIs for projects developing data systems that 
interoperated with EHR data. 

• The MENDS team spent several months looking for a large regional 
healthcare organization who was interested in participating in MENDS and 
who was ready to implement a FHIR bulk data service.

• Health Data Compass, a healthcare data research institute with the University 
of Colorado, was interested in developing a FHIR bulk data service as part of 
their data warehouse system.  Design work began in early summer, 2021.
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How does data flow for the UC-HDC FHIR Bulk Data Service?

1. Starting from the UCHealth CDW, 
data moves through Cloud 
Composer and AllSpark to MENDS 
OMOP datamart

2. OMOP data is then serialized to 
JSON using Google Cloud Dataflow.

3. OMOP JSON moves through Whistle 
Transform to FHIR NDJSON.

A request to the FHIR bulk data service 
triggers the Cloud Dataflow and 
subsequent Whistle transform process.
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How does data flow for the ESPHealth Bulk Data Client?

• The ESP FHIR Bulk Data client is a Python 
app.  

• Requested resources are: Patient, 
Encounter, Condition, Observation, Claim, 
MedicationRequest, Immunization.

• Authentication uses Google Heathcare
API via pre-shared account key.

• NDJSON from the FHIR bulk data service 
is loaded to Postgres JSONB 

• A Python Django app is used parse 
NDJSON resource structures to the ESP 
data model.
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Where is the open-source code repository for these products?

These are not released products. Development is ongoing.

• For ESP bulk data client: https://gitlab.com/ESP-Project/fhir

• For ESP FHIR NDJSON to ESP data model: 

https://gitlab.com/ESP-Project/ESP/-
/blob/target/3.5.3.fhir/ESP/emr/management/commands/load_fhir.py

(please keep in mind that this code exists in the context of the larger ESP 
application framework. )

• Health Data Compass has not released their code yet, but it will be made 
available through the OMOP community.

https://gitlab.com/ESP-Project/fhir
https://gitlab.com/ESP-Project/ESP/-/blob/target/3.5.3.fhir/ESP/emr/management/commands/load_fhir.py
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Conclusions?

• The FHIR bulk data and resource APIs use by this project are very well 
specified. 

• The bulk data service and client development was the easy work. 

• As always when working with EHRs, the significant effort has been in:
• Understanding the source data structures and transforming them to the targets,

• Coordinating with and obtaining appropriate authorization with the various UC-
HDC organizational entities responsible for patient data privacy and security.

• These files are very large.  The Observations NDJSON file approaches a TB 
in storage size.  

• While this has been a significant effort, the FHIR bulk data client should 
dramatically reduce ETL efforts in subsequent ESPHealth implementations 
at sites with FHIR bulk data services.
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Contact

• During DevDays, (and after), you can find / reach me here:
• bzambarano@commoninf.com

• (512) 550-7706
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Q&A
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