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MOTIVATION

i2b2 has shown to be an efficient tool to stratify subgroups of patients based on structured data. The exploitation of unstructured data, such as clinical notes and

reports, still remains an open issue. To access these data, many Natural Language Processing (NLP) algorithms have been developed.

In this work we present a general pipeline that is able to process free clinical text in various domains. This pipeline allows analyzing and extracting data starting

from textual clinical reports, with the aim to store them into i2b2. The information extraction is based on a domain ontology, that is translated into a

customized i2b2 ontology.

The NLP algorithm has been already tested to process clinical notes in the cardiology domain. In this work we present the application of the proposed pipeline

on a corpus of anatomic pathology medical reports. These reports were provided by the Hospital Papa Giovanni XXIII in Bergamo (Italy).

METHODS

Here we describe the main steps of the pipeline from plain text to i2b2:

1. The initial step consists in the creation of the Ontology, based on

• Bioportal repositories (e.g. PathLex(1))

• Frequent Ngrams

• Clinical domain knowledge

2. The reports are processed by the NLP pipeline. The pipeline searches for relevant 

concepts and links them, using the regular expressions and the relations defined 

in the Ontology. The pipeline generates an XML output with the identified concepts 

and relations.

3. The i2b2-Ontology is derived from the NLP Ontology

4. The structured data are loaded into the i2b2 data warehouse as observations 

according to i2b2-Ontology

RESULTS

CONCLUSIONS

A precise pipeline to import information extracted from un-structured data into i2b2 is essential to routinely exploit the large amount of medical reports for

i2b2 query construction and patient stratification. The proposed pipeline demonstrated to be quite steady and general to be applied in different domains:

cardiology in a previous work and breast cancer in this work. Next step will be to propose a standardized method for manual validation of annotations.
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Anatomic pathology medical reports: 

We processed all the italian histologic reports 

related to breast cancer (~ 20,000).

• A preliminary analysis of the clinical notes based 

on statistics approach (such as Ngrams) 

permits to identify the most useful concepts.

• Then the ontology domain was assembled 

together with oncologists and pathological 

anatomists. This permits to take advantage of 

clinical knowledge in the breast cancer field and 

to define a suitable NLP-ontology.

• Starting from the defined NLP-Ontology we 

derived the i2b2-Ontology that permits the 

users (Physicians and researchers)  to query the 

Database.
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Case Study:

The i2b2 installation at Hospital Papa Giovanni XXIII consists of different i2b2 projects. 

• The “horizontal” project relies on a set of 10-years data, creating ~ 750’000 

patients, ~ 8’000’000 encounters, ~ 60’000’000 observations from diagnosis, 

procedures, laboratory tests, pharmacologic therapies and demographics data.

• Each vertical project has access to subsets of all i2b2 data through materialized 

views on major data tables.

• Oncology project: The subgroup of patient involved is defined for have been 

in contact with the Oncology department or to have diagnosis or procedures 

linked to Oncology domain. The Oncology project integrates all the data 

sources of the horizontal project adding also the anatomic pathology medical 

reports as additional data source.
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Horizontal project

FREQUENCY CONCEPT CLASS

612 biopsia PROCEDURES

284 destra

261 sinistra

243 cute ANATOMY

180 neoformazione ANAT.PAT.

158 mammella ANATOMY

154 mucosa

137 endoscopica

132 biopsia endoscopica PROCEDURES

129 escissionale

129 biopsia escissionale PROCEDURES

128 destro

128 sinistro

125 quadrante ANATOMY

121 endoscopica mucosa

.. … …
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