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Abstract

Clinical documentation in electronic health records contains crucial narratives and details about patients and their
care. Natural language processing (NLP) can unlock the information conveyed in clinical notes and reports, and thus
plays a critical role in real-world studies. The NLP Working Group at the Observational Health Data Sciences and
Informatics (OHDSI) consortium was established to develop methods and tools to promote the use of textual data
and NLP in real-world observational studies. In this paper, we describe a framework for representing and utilizing
textual data in real-world evidence generation, including representations of information from clinical text in the
Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM), the workflow and tools that
were developed to extract, transform and load (ETL) data from clinical notes into tables in OMOP CDM, as well as
current applications and specific use cases of the proposed OHDSI NLP solution at large consortia and individual
institutions with English textual data. Challenges faced and lessons learned during the process are also discussed to
provide valuable insights for researchers who are planning to implement NLP solutions in real-world studies.
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Abstract
Background: To discover new knowledge from data, they must be correct and in a consistent format. OntoCR, a clinical
repository developed at Hospital Clinic de Barcelona, uses ontologies to represent clinical knowledge and map locally defined
variables to health information standards and common data models.
Objective: The aim of the study is to design and implement a scalable methodology based on the dual-model paradigm and
the use of ontologies to consolidate clinical data from different organizations in a standardized repository for research
purposes without loss of meaning.
Methods: First, the relevant clinical variables are defined, and the corresponding European Norm/International Organization
for Standardization (EN/ISO) 13606 archetypes are created. Data sources are then identified, and an extract, transform, and
load process is carried out. Once the final data set is obtained, the data are transformed to create EN/ISO 13606-normalized
electronic health record (EHR) extracts. Afterward, ontologies that represent archetyped concepts and map them to EN/ISO
13606 and Observational Medical Outcomes Partnership Common Data Model (OMOP CDM) standards are created and
uploaded to OntoCR. Data stored in the extracts are inserted into its corresponding place in the ontology, thus obtaining
instantiated patient data in the ontology-based repository. Finally, data can be extracted via SPARQL queries as OMOP CDM-
compliant tables.
Results: Using this methodology, EN/ISO 13606-standardized archetypes that allow for the reuse of clinical information were
created, and the knowledge representation of our clinical repository by modeling and mapping ontologies was extended.
Furthermore, EN/ISO 13606-compliant EHR extracts of patients (6803), episodes (13,938), diagnosis (190,878), administered
medication (222,225), cumulative drug dose (222,225), prescribed medication (351,247), movements between units (47,817),
clinical observations (6,736,745), laboratory observations (3,392,873), limitation of life-sustaining treatment (1,298), and
procedures (19,861) were created. Since the creation of the application that inserts data from extracts into the ontologies is
not yet finished, the queries were tested and the methodology was validated by importing data from a random subset of
patients into the ontologies using a locally developed Protégé plugin ("OntoLoad"). In total, 10 OMOP CDM-compliant tables
("Condition_occurrence," 864 records; "Death," 110; "Device_exposure," 56; "Drug_exposure," 5609; "Measurement," 2091;
"Observation," 195; "Observation_period," 897; "Person," 922; "Visit_detail," 772; and "Visit_occurrence," 971) were
successfully created and populated.
Conclusions: This study proposes a methodology for standardizing clinical data, thus allowing its reuse without any changes in
the meaning of the modeled concepts. Although this paper focuses on health research, our methodology suggests that the
data be initially standardized per EN/ISO 13606 to obtain EHR extracts with a high level of granularity that can be used for any
purpose. Ontologies constitute a valuable approach for knowledge representation and standardization of health information
in a standard-agnostic manner. With the proposed methodology, institutions can go from local raw data to standardized,
semantically interoperable EN/ISO 13606 and OMOP repositories.
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Background: Characterization studies of COVID-19 patients with chronic obstructive pulmonary disease (COPD) are limited in size and
scope. The aim of the study is to provide a large-scale characterization of COVID-19 patients with COPD. Methods: We included thirteen
databases contributing data from January-June 2020 from North America (US), Europe and Asia. We defined two cohorts of patients with
COVID-19 namely a 'diagnosed' and 'hospitalized' cohort. We followed patients from COVID-19 index date to 30 days or death. We
performed descriptive analysis and reported the frequency of characteristics and outcomes among COPD patients with COVID-

19. Results: The study included 934,778 patients in the diagnosed COVID-19 cohort and 177,201 in the hospitalized COVID-19 cohort.
Observed COPD prevalence in the diagnosed cohort ranged from 3.8% (95%Cl 3.5-4.1%) in French data to 22.7% (95%Cl 22.4-23.0) in US
data, and from 1.9% (95%CI 1.6-2.2) in South Korean to 44.0% (95%Cl 43.1-45.0) in US data, in the hospitalized cohorts. COPD patients in
the hospitalized cohort had greater comorbidity than those in the diagnosed cohort, including hypertension, heart disease, diabetes and
obesity. Mortality was higher in COPD patients in the hospitalized cohort and ranged from 7.6% (95%Cl 6.9-8.4) to 32.2% (95%Cl 28.0-
36.7) across databases. ARDS, acute renal failure, cardiac arrhythmia and sepsis were the most common outcomes among hospitalized
COPD patients. Conclusion: COPD patients with COVID-19 have high levels of COVID-19-associated comorbidities and poor COVID-19
outcomes. Further research is required to identify patients with COPD at high risk of worse outcomes.
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