
MGH  Laboratory  of  Computer  Science	

Importing Continuity of 
Care Documents into 
i2b2 and SMART 

Jeffrey G. Klann, PhD, 
Alyssa Porter, MS, Nich Wattanasin, MS, 

Shawn N. Murphy, MD, PhD  
 



Jeffrey  G.  Klann,  PhD	

§  Disclosure 
§  The speaker discloses that he has no 

relationships with commercial interests. 
§  The speaker receives funding from the NIH and 

ONC. 

§  Learning Objective 
§  After participating in this activity the learner 

should be better able to: 
§ Use standards-based clinical documents for “live 

refresh” of patient information for clinical research. 
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Outline 

§  Introduction 
§  Methods 
§  Results 
§  Discussion / Conclusion 
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Consolidated Clinical Document Architecture 
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C-CDA 

MU2 CCD Profile 
•  Demographics 
•  Vitals 
•  Current List Of… 

•  Problems 
•  Medications 
•  Allergies 
•  Immunizations 

•  Procedures  
•  Family History 
•  Plan of Care 
•  Smoking, cognitive, and 
functional status 

… 

75,000/day 
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The i2b2 Clinical Data Analytics Software 
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i2b2 



Jeffrey  G.  Klann,  PhD	

SMART 
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EHR Product 

Patient 
summarizer 

i2b2 

§  Substitutable Medical Apps, Reusable Technologies 

SMART 
Container 
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SMART-i2b2 
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SMART-i2b2 
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CCD “Live Refresh” 
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EHR Product 

Apps 
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§  Combine ETL with on-demand update 

SMART 
Container 

CCD 
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Outline 

§  Introduction 
§  Methods 
§  Results 
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i2b2 and SMART with Standards ETL 
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C-CDA to PDO 
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<ClinicalDocument>"
  <recordTarget>"
    <patientRole>"
      <id root="1.3.6.1.4.1.16517.1" extension="100001"/>"
    </patientRole>"
  </recordTarget>"
  <component>"
    <strucuredBody>"
      <component>"
        <section>"
          <templateId"
            root="2.16.840.113883.10.20.22.2.5.1"/>"
          <entry>"
            <act>"
              <effectiveTime>"
                <low value="19960420"/>"
              </effectiveTime>"
              <entryRelationship>"
                <observation>"
                  <templateId"
                    root="2.16.840.113883.10.20.22.4.4"/>"
                  <value"
                    code="22298006""
                    codeSystem="2.16.840.1.113883.6.96"/>"
                </observation>"
              </entryRelationship>"
            </act>"
          </entry>"
        </section>"
      </component>"
    </strucuredBody>"
  </component>"
</ClinicalDocument> 

<observation>"
    <event_id></event_id>"
    <patient_id></patient_id>"
    <concept_cd></concept_cd>"
    <observer_cd></observer_cd>"
    <start_date></start_date>"
    <end_date></end_date>"
    <location_cd></location_cd>"
</observation> 

<observation>"
    <event_id></event_id>"
    <patient_id>100001</patient_id>"
    <concept_cd>SNOMED:22298006</concept_cd>"
    <observer_cd></observer_cd>"
    <start_date>1996-04-20</start_date>"
    <end_date></end_date>"
    <location_cd></location_cd>"
</observation> 



Jeffrey  G.  Klann,  PhD	

Model Driven Message Interoperability 
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MDMI CCD Map 
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First release 
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MU2 CCD Profile 
•  Demographics 
•  Vitals 
•  Current List Of… 

•  Problems 
•  Medications 
•  Allergies 
•  Immunizations 

•  Procedures  
•  Family History 
•  Plan of Care 
•  Smoking, cognitive, and 
functional status 

… 
•  Encounter notes 
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Outline 

§  Introduction 
§  Methods 
§  Results 
§  Discussion / Conclusion 
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Results: Pipeline 
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Results: speed 

§  Once a CCD is cached, retrieval speed is ~1s 
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Result Screenshots 
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Result Screenshots 
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Result Screenshots 
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Discussion 

§  Up-to-the-minute data refresh of i2b2 patients in SMART 
apps using readily-available CCDs. 

§  Tested at Partners for meds, problems, demographics, 
and notes. 

§  Extensible to other sites and to the rest of CCD. 
§  Required no modifications of MDMI source map. 
§  Future part of i2b2 clinical trials platform. 
§  Open source, shortly available on the i2b2 wiki. 
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Next Steps 
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Ontology Development 
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How you can explore the SETL cell 

§  Install i2b2 
§  https://www.i2b2.org/software/ 

§  Install SETL and SMART 
§  https://community.i2b2.org/wiki 

§  Install MDMI (Map Editor, etc) 
§  https://www.projects.openhealthtools.org/sf/projects/mdmi/  

 (will be released shortly) 

§  Other pieces available soon 
§  RxNorm ontology 
§  Updated SNOMED ontology 
§  CCD Import 
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Questions? 

§  Jeff Klann, PhD 
Jeff.Klann@mgh.harvard.edu 
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