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Scientific Clinical Institute Maugeri - ICSM 

Hospital network 

- 18 centers 

- 6 Italian regions 

- Rehabilitative medicine field 
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i2b2 

Since 2010 
 
Data sources: 
- Hospital Information System (HIS) 
- EHR 
- Biobank 
… 
 
Fields of interest: 
- Type 2 diabetes 
- Cardiology 
- Oncology 
- Nephrology 
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REDCap 

Since 2016, new dispositions for pathology registries by the Italian health ministry 

Main benefits: 
- Important elements to organize clinical trials 
- Help physicians to update standards for pathology management 
- More focused attention and regular follow-ups 

ICSM multi-centers Projects: 
- Heart failure 
- Stroke 
- Respiratory diseases 
- Parkinson syndrome 
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Basic assumption 

REDCap: 
- Metadata table that defines all the study fields 
 with data types 
- Data grouped in events 
- Entity Attribute Value (EAV) model 

REDCAP_DATA 

EVENT_ID 

FIELD_NAME 

PROJECT_ID 

RECORD 

VALUE 

REDCAP_METADATA 

FORM_NAME 

FIELD_NAME 

PROJECT_ID 

ELEMENT_TYPE 

ELEMENT_VALIDATION_TYPE 

i2b2: 
- Concept dimension analogous to REDCap metadata 
- Data grouped in encounters/visits 
- Central observation fact table (EAV model) 

A REDCap event corresponds to an i2b2 visit 
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Main differences 

REDCap: 
- Data stored in studies, forms, events, fields 
- Different types of fields: text, check-box, 

multiple choice 
- Fields can be organized in tables and repeating 

fields collections 

i2b2: 
- Data stored according to an ontology of terms 
- Each i2b2 observation requires a start date 
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Method Overview 

Generate 
Ontology 

Insert 
Ontology 

Insert Patients 
+ Mapping 

Insert Visits   
+ Mapping 

Insert 
Observations 

REDCap study ID 
DB connection param Ontology.csv 

Enrollment List 

Events List 
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Manual curation 

General ETL procedure, developed using KETTLE software (Pentaho suite) 

Ontology.csv 
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Ontology Generation I 

Ontology.csv file automatically generated: 
- Study name as main folder 
- A folder for each form 
- Text box fields  ontology leaf 
- Multiple/single choice fields  parent folder 

containing leaves for corresponding choices 
- Repeating fields  single ontology leaf 
- Date fields  ignored, used for observation 

creation 

Manual curation step: 
- Delete unwanted fields (headers, descriptive 

fields, fields created for branching logic 
purposes, …) 

- For each observation, manually specify the 
related start/end date fields and the default 
start/end date field. 
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Ontology Generation II 
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Patients and visits  

Features: 
 

• ICSM REDCap studies are de-identified. 
• Same procedure used during i2b2 patients insertion  REDCap patient 

identifier = i2b2 patient_ide 
 

• One visit for each event specified in the Event List file 
• Each event has a set of possible REDCap date fields to specify start/end 

date 
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Observations 

Features: 
 

• Different strategies for 
• Numeric or calculated fields 
• Select, radio and check-box fields 
• Simple text fields 
• Text area fields 
 

• Repeating fields: use of instance_num 
 

• Start date 
• Mapped in the ontology file. If mapped, but not compiled, default date 

field is used (corresponding to the visit start date) 
• If not mapped, 1st date field of the form  
• If no date field, from the REDCap LOG table 
• Automatic procedure to get date for repeating fields 
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Results 

REDCap Heart Failure Registry 
• 1600 patients since 2013 from 2 ICSM centers 
 
I2b2 instance 
• 56 thousands patients from hospitalizations, weekly updated 
• 20 thousands patients with disease of the circulatory system 

 
 

More than 70 thousands observations created 
- Demographics 
- Hospitalization data 
- Laboratory tests 
- Risk factors 
- Comorbidity 
- Rehabilitation data 
- Therapy prescriptions during hospitalization 
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REDCap-i2b2 integration 

Feedback = improving quality 

Automatic ETL procedure Human revised gathering of 
concepts 
- From unstructured documents 
- From follow ups 
- Pathology specific 

Data validation 

Cohort discovery 

Application of business 
intelligence methods 

Richer data picture 
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