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Maximizing Research on Long COVID using FHIR and OMOP
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Abstract

In 2020 The European commission funded the ORCHESTRA project with the aim to join the efforts of several
European research centers in the research around the COVID-19 disease. One of the main challenges was to
harmonize data across the different cohorts and countries. The introduction of standard terminologies such as
SNOMED CT or LOINC helped establish a common language within the project. Over 3500 variables from
several information categories were mapped to international codes from standard terminologies. After four years
since the start of the pandemic, the study of long COVID seems to be of particular relevance due to the long-term
effects that some people keep experiencing even after the infection has disappeared. To facilitate this research, we
selected the ORCHESTRA variables that concerned long COVID and mapped them to the standards FHIR and
OMOP to possibly support further data exchange with other research organizations.
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Introduction

The project ORCHESTRA started in 2020 in the emergency of the COVID-19 pandemic. It reunites partners
from several European and non-European countries with the purpose of developing new knowledge on the novel
SARS-CoV-2 virus. One of the main objectives of the project was the harmonization of data across different
protocols to be able to perform analysis across the different cohorts. A dedicated group within the project worked
on semantic interoperability and mapped COVID-related variables to international codes stemming from standard
terminologies [1,2] such as SNOMED CT, LOINC, NCIt, ICD and ATC. Four years after the start of the
pandemics, international research is focusing on the long-term effects of the COVID-19 disease, the so called long
COVID [3]. To facilitate research, we selected the ORCHESTRA variables relevant for long COVID and mapped
them to standards such as FHIR [4] and OMOP [5] which are commonly used for data exchange.

ol S25


http://opendefinition.org/licenses/cc-by/

Eugenia RINALDI, Lorenzo CANZIANI, Salvatore CAUTADELILA, Chiara DELLACASA, Anna GORSKA, Juan Mata
NARANJO, Thomas OSMO, Miroslav PUSKARIC, Elisa ROSSI, and Sylvia THUN

Materials and Methods

We started from the data dictionary of the ORCHESTRA project [6], where over 3500 variables and their
answer options have been mapped to international standard terminologies. The data dictionary is a file where the
variables used for data collection are listed together with their answer options, and additionally, the information
category assigned by the research group to the variable can be retrieved. Starting from this file, we selected the
variables from the information categories “long COVID”, “new medical events”, “COVID severity”. Additionally,
we also extracted variables relating to the category “demographics” which included information on comorbidities.
We removed cohort-specific information (e.g. “record 1d”) as well as doubles, and started mapping the selected
variables to FHIR.

For some of the variables, such as for those relating to problems that persist in time after the infection, mapping
was possible to both the FHIR resources “Observation” and “Condition”. In these cases, we opted for the resource
“Observation”.

To proceed with the second step, and map the variables also to the OMOP standard, we utilized the online
instrument ATHENA offered by OHDSI which helps identify the correct OMOP tables based on the terminology
concepts. For this procedure, we utilized the mapping to the international standard terminology codes available
within the ORCHESTRA project.

Results

The first result was the selection of the variables that could be particularly relevant for long COVID and that
should be considered for the mapping to FHIR and to OMOP. We obtained a total of 104 variables across 5
different information categories. The 104 elements were mapped to the appropriate FHIR resources which turned
out to be Observation and Condition as shown in Table 1.

Table 1. Distribution of the variables in the mapping to the FHIR resources Condition and Observation

Information category | FHIT Condition | FHIR Observation | Total
Comorbidities 2 7 9
COVID-19 severity 0 6 6
Demographics 0 7 7
Long COVID 5 18 23
New medical event 46 13 59
Total 53 51 104

The 104 variables were further mapped to the OMOP tables. As shown in Table 2, the tables resulted to be
Condition, Observation and Measurement.

Table 2. Distribution of the variables in the mapping to the OMOP tables Condition_occurence, Measurement
and Observation

Information category | OMOP Condition_occurence | OMOP Measurement | OMOP Observation |Total
Comorbidities 5 1 3 9
COVID-19 severity 0 0 6 6
Demographics 0 0 7 7
Long COVID 16 0 7 23
New medical event 47 4 8 59
Total 68 5 31 104
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Discussion

Most of the selected ORCHESTRA variables concern examinations, symptoms and diseases and were mapped
to the FHIR resources “Observation” and “Condition”. However, there are cases where both resources could
have been used. For example, symptoms, which are usually temporary problems, are generally modelled with the
FHIR resource “Observation”. However, in the case of long COVID, symptoms persist in time and could be
handled as long-lasting problems and therefore mapped to the FHIR resource “Condition”. However, we decided
to map them to “Observation” to facilitate comparison with initial symptoms. OMOP distinguishes between a
systematic examination with a standardized procedure (Measurement) and a general evaluation of fact
(Observation) and this is why scores and indexes were mapped to the OMOP table “Measurement”. Interesting is
the case of the Child- Pugh score where some items belong to the OMOP domain Observations and others to the
Measurement domain due to the different types of evaluation involved. All symptoms are mapped to the domain
“Condition” in OMOP and this results in a higher number of variables mapped to the corresponding table as
shown in Table 2.

The selection of relevant ORCHESTRA variables is not exhaustive and could certainly be extended to include,
for example, further information about comorbidities or the questionnaires about the psychological effects of the
pandemic. This study represents only an initial attempt to show how data exchange for long COVID could be
supported using interoperability standards.

Conclusions

The need to efficiently exchange research information at international level to advance research has been
highlighted by the COVID-19 pandemic. The broad adoption of interoperability standards for terminology and
format of data in research communities would strongly support this goal. In Europe, the European Health Data
Space [7] is expected to use FHIR to smooth the flow of data from primary care to secondary use.
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