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Creating application interfaces for legacy systems

Legacy systems and what is special about them

> Typically they are very useful (data)

> Institution processes have adapted to
legacy system characteristics / problems

> Sometimes the development team has
already disappeared leaving poor
documentation
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Creating application interfaces for legacy systems

Problems with what data really means

> Poor reproducibility between
—Users (clinicians)
* Different information granularity

— Institutions
* Different processes

* Different policies (e.g. procedure
coding for billing purposes)
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Compreension of collected data

Proportion of flu diagnosis in all
Portuguese hospitals(2000-7) ICD-9-CM use in Ischemic Stroke
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Creating application interfaces for legacy systems

Portuguese reality

> Legacy ADT System named SONHO present
iIn 95% of all public Hospitals (n=90)

— Based on Oracle 7

> Created in 1988, last version of 1996

> Act as standard de facto

> Involved in 54% of all IS integrations (n=629)
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Portuguese reality

> Governmental project to create a National
Electronic Health Record (RSEpt)

— Forced by EU initiatives (e.g. EpSOS)

- Although old, the legacy system SONHO will

for sure be an important pillar of the national
EHR
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openEHR and Legacy Systems

> Most organisations have many existing systems, many of which
do not communicate or for which only expensive one-off
integrations are made.

> The openEHR platform provides a disciplined way to integrate
such data,

— using openEHR Templates to model the legacy data
structures, while using normal openEHR archetypes to

define the data points.

http://www.openehr.org/shared-resources/getting_started/provider_orgs.html
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Why openEHR

> OpenEHR has a solid Reference Model and expressive
archetype model

— This is very useful to represent legacy data

> Many available archetypes in international repository
— Good starting point

> Possibility to transform to ISO 13606 easily and HL7 CDA (done
by Ocean already)
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Project aim

> To create an openEHR based interface
to SONHO

— probably using web-services

—making the interface downloadable for

all interested
 Just the interface, not the patient data :-)
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Creating application interfaces for legacy systems

Methods

1. Define patient summary
Select archetypes and define template

Select data from SONHO
Create a web-service

> 0 N
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Creating application interfaces for legacy systems

Methods

1. Define patient summary

— Papers (n=29)

— Doctors (n=13)
2. Select archetypes and define template
3. Select data from SONHO

4. Create a web-service
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Creating application interfaces for legacy systems

Methods

1. Define patient summary
2. Select archetypes and define template

— Search for archetypes (Clinical
Knowledge Manager)

— Template designer from Ocean
Informatics

3. Select data from SONHO
4. Create a web-service
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Creating application interfaces for legacy systems

Methods

1. Define patient summary
2. Select archetypes and define template

3. Select data from SONHO
— Study the GUI (administrative/clinical)
— Map the data items to the template

4. Create a web-service
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Creating application interfaces for legacy systems

Methods

1. Define patient summary
Select archetypes and define template

Select data from SONHO
Create a web-service
— ... technical ...

> 0 N
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Creating application interfaces for legacy systems

Patient summary Conceptin Concept in openEHR OpenEHR Archetype name
concept (Articles SONHO
+Questionaire)
Diagnosis Diagnosis Diagnosis EVALUATION.problem-diagnosis.v1
Medication Medication prescription Medication order INSTRUCTION.medication.vl
Medication description involving a formulation ITEM_TREE.medication-formulation.v1
Problems Problems Problems EVALUATION.problem.v1
Treatment Therapeutic Procedure undertaken ACTION.procedure.vl
Procedure ITEM_TREE.procedure.vl
Patient name Patient Personal name CLUSTER.person_name.v1
Alerts / Reminders Medical Alert Alert EVALUATION.alert.v1
Identification Hospital patient identificationIndividual's personal demographics CLUSTER.individual_personal.vl

Patient Number number

Date-of-birth Date of birth
Complications -

Gender Gender

Allergies Medical Alerts
Vital Signs Vital signs |Monitoring
Exams Lab./Exams
Current Medication -

Address Address

Weight Weight

Tests Lab./Exams
Immunization -

Family history Family Background
Complaints -

Healthcare History Clinical History
Surgical Operation Room

Individual's personal demographics
Problems

Individual's personal demographics
Adverse reaction

Vital Signs

Pulse

Respirations

Blood Pressure

Indirect oximetry

Heart rate and rhythm

Body temperature

Imaging investigation

Medication order

Medication description involving a formulation
Address

Body weight

Laboratory test

Non-drug therapy

Risk of condition based on family history
Symptom

Pain symptom

Story

Story

Operation Record

CLUSTER.individual_personal.vl
EVALUATION.problem.v1
CLUSTER.individual_personal.vl
EVALUATION.adverse.vl
SECTION.vital_signs.v1l
OBSERVATION.heart_rate-pulse.v1l
OBSERVATION.respiration.vl
OBSERVATION.blood_pressure.vl
OBSERVATION.indirect_oximetry.v1l
OBSERVATION.heart_rate.v1
OBSERVATION.body_weight.v1
ACTION.imaging.v1
ITEM_TREE.imaging.v1l
INSTRUCTION.medication.vl
ITEM_TREE.medication-formulation.v1
CLUSTER.address.v1
OBSERVATION.body_weight.v1l
OBSERVATION.lab_test.v1
INSTRUCTION.non_drug_therapy.vl
EVALUATION.risk-family_history.v1
CLUSTER.symptom.v1
CLUSTER.symptom-pain.vl
OBSERVATION.story.v1l
OBSERVATION.story.v1l
OBSERVATION.operation_record.vl
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Patient Data in SONHO
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Patient number:
Name: Age: _ years
Encounter number:
Department: Date: Time:
Room: Bed:

Discharge from department

Result: Date: Time:
Discharge
Doctor: Interm. Result:
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Patient Data in SONHO
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Templates
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Creating application interfaces for legacy systems

Difficulties of mapping legacy information models to archetypes

> definition of many concepts has a certain level of subjectivity

— SONHO users write complaints in personal history, or in the reason
for admission

— SONHO doesn’t have concepts like complaints, problems,
immunizations and current medication

— Fields like medical alerts are used to insert allergies and chronic
diagnoses

— SONHO has currently many free-text fields

Health Informatics Group - http://cintesis.med.up.pt ClnTEJ' |J'



Creating application interfaces for legacy systems

My questions

> How to extract what the existing data really means ?
— Database documentation
— IS user manual
— Extrapolate from data
— User forms
— Ask users

> What to do with information in generic text-fields?

> What to do with conflicting information?
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Final message

> Legacy systems still play a central role in most organizations and
so have to be included in integration plans.

> Although difficult, the use of openEHR based communication
interfaces may prove to be useful in creating future proof IS
integration.

> Semantic mapping should be based on the analysis of how the
users perceive what information is requested by the software user
interfaces.
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