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What is Use Case?
On Use Cases

A use case defines functions that need to be performed within the context of the Domain Analysis Model, by indicating the specific sequence of activities followed by a system in order to achieve an observable useful result.

The use cases in the model express the requirements of the system in a more rigorous way than is shown by the storyboard(s).  In particular, a use case shows the relationship between actors, system activities, and the value provided by the system.

A use case diagram shows the responsibilities of a system and the roles that are involved in interacting with the system to achieve a result.  The formal definition notes:

“A use case diagram shows a set of use cases and actors (a special kind of class) and their relationships.  You apply use case diagrams to illustrate the static use case view of a system.  Use case diagrams are especially important in organizing and modeling the behaviors of a system.”

A use case describes a set of action sequences – typically a normal sequence and the significant variants – that are performed by a system and that yield an outcome that provides value to an actor.

A use case can be either composite or leaf.  If it is a composite, it is an aggregate of one or more use cases.  A leaf use case must have an associated primary participant actor.  If desired, the actors for leaf use cases may be shown on a composite use case.

· Use Case Modeling
· Partitioning and decomposing the topic domain into interrelated sets of meaningful activities and actions providing values to the actors involved.

The components:

USE CASE

· A use case can be either composite or leaf.
· A composite use case is an aggregation of one or more nested use cases.
· Composite use cases are named using a noun followed by a verb in noun form (i.e., ending in –ing, -ment, or -tion).
· A leaf use case is named using a strong active verb followed by a noun. 
· The nouns used in use case names are to be derived from class names.
ACTOR

· An Actor is a person, organization, or system that participates in one or more use case.
· Actors can be a specialization of a more general actor.
· An actor’s specializations must be of the same type (person, organization, system) as the more general actor.
· The name of an actor is a noun or noun phrase (a noun proceeded by one or more qualifying adjectives).
USE CASE PARTICIPATION

· An Actor may participate in a use case as a primary participant or secondary participant.
· Every leaf level use case shall have one and only one primary participant.
· The primary actor of a leaf level use case is the actor that initiates the use case.
· The primary use case actor is distinguished in the use case diagram by the use of a directed association from the primary actor to the use case.
· Use case participations are inherited by include and extend use cases relationships.
USE CASE ASSOCIATION

· A use case association is a relationship between two use cases; a source and target use case.
· A generalization association is used when the source use case is special case of the more general target use case.
· An include association is used when the target use case is an unconditionally executed set of actions that form a meaningful sub-component of a larger source use case.  
· An extend association is used when the source use case is a conditionally executed set of actions that form a meaningful sub-component of a larger target use case. 
Activity Diagram – ACS Guideline for definite ACS
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1. Use Case Model
This section specifies the actors that participate in the business use case. 
Note that one actor may participate in more than use case.
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2. Use Case Name: Manage ACS Patient Encounter (Business/Clinical Use Case)
2.1. Actors

Patient:  The patient received the care described in the use case.
ED Physician/Clinician: A person permitted to provide clinical care to a patient that includes MDs who are Outpatient, ED, Surgeon, ICU docs
Registry Manager:  Responsible for data entry and submission to the cardiac registry.
Nursing Staff: Responsible for Patient Care

Registry Admin: Person or Persons involved in abstracting, data entry, cleaning registry data

Pharmacy: 
Lab: 
Clerical Health Care Team: Includes admissions, discharge, insurance and other business people
   The following diagram illustrates how the roles specified as actor definitions are inherited.
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Cardiac Unit Team Member: 
The following diagram illustrates how the roles specified as actor definitions are inherited in a Cath Lab.
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Cath Lab Team Member: 
  The following diagram illustrates how the roles specified as actor definitions are inherited in a Cath Lab.
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Cardiothoracic Surgery : 
 The following diagram illustrates how the roles specified as actor definitions are inherited in a Cath Lab
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2.2. Trigger

Patient presents to an Emergency Department. 

2.3. Description
This Use Case describes how patient care is managed when a patient coming into the emergency department is evaluated and goes through the system as per the guideline for Acute Coronary Syndrome.

2.4. Preconditions

Patient has presented to Emergency Department for definite symptoms of Acute Coronary Syndrome.

Facility has on site Cardiac catherization lab  and cardiac surgery facilities.
2.5. Post conditions

Patient is discharged from the facility. 

2.6. Normal Flow

a) Patient demographic, brief history and physical information is collected. 
b) Patient is examined for clinical findings.
c) Referring physician/clinician orders ECG and cardiac markers and other laboratory tests. 

d) ECG and Cardiac markers results are sent to the physician.
e) Physician determines patient to have definite ACS with no ST Elevation
f) Cardiac and pain medications are administered. 
g) Patient is observed for 23 hours in ER holding area
h) Stress study is performed and ischemia is detected

i) LV Function is evaluated 

j) Patient is admitted to the hospital for treatment

k) Patient is managed via acute ischemia pathway

l) Treatment is administered.
m) Patient is discharged. 

n) Use case ends.
2.6.1 Alternate Flows
2.6.2 Patient is determined to be experiencing ST Elevation
a. Patient is evaluated for reperfusion therapy
b. Patient is admitted to the hospital for treatment

c. STEMI Guidelines are used to treat patient
d. Use Case Returns to step (l) of Normal Flow

2.6.3 Patient is admitted to a cardiac unit, and has staged PCI procedures 

a. Patient’s condition deteriorates after medication administration.

b. Patient is transferred to Cardiac Unit.

c. Attending physician sends the patient to Cath Lab for diagnostic and Interventional procedure.

d. Coronary anatomy is assessed.

e. Intracoronary physiologic measurements are used in the assessment.

f. Ischemia was detected with Intravascular ultrasound (IVUS).

g. Stenosis immediately prior to treatment was around 70% within a new lesion.

h. Physician passes guidewire across the lesion and implanted stent.

i. Post procedure assessments for lesion are performed.

j. Arterial Closure method/s are applied to  the access site.

k. Nursing staff observes the patient per unit standards and collects post procedure assessment data.

l. Use Case Returns to step (m) of Normal Flow

2.6.4 Patient is admitted to a cardiac unit, and has CABG surgery

a. Patient’s condition deteriorates after medication administration.

b. Patient is transferred to Cardiac Unit and sent for Cardiac Surgery.

c. Physician performs a successful CABG.

d. Nursing staff observes the patient per unit standards and collects post procedure assessment data.

e. Use Case Returns to step (m) of Normal Flow.
Use Case Model
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3. Use Case Name: Harmonize Cardiovascular Data
3.1. Actors

The following diagram illustrates how the roles specified as actor definitions are inherited.
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American College of Cardiology (ACC)

American Heart Association (AHA)

 CDISC

National Cancer Institute (NCI)

Duke Clinical Research Institute (DCRI)

National Cardiovascular Data Registry (NCDR)

Society for Thoracic Surgeons (STS)

National Cancer Institute Enterprise Vocabulary Server (NCI EVS)

Food and Drug Administrator

3.2. Trigger

NIH Grant
3.3. Description

Facilitate standards and interoperability for cardiovascular clinical research founded on

existing standards using the NCDR and the clinical data interchange standards consortium

(CDISC).

3.4. Preconditions

Patient has presented to Emergency Department for definite symptoms of Acute Coronary Syndrome.

3.5. Post conditions

Selected cardiovascular clinical data elements are harmonized across healthcare domain. 

3.6. Normal Flow

a) Consensus workgroup Stakeholders are identified
b) Workgroup is banded together to review data element definitions
c) Data Elements are presented to the workgroup to develop consensus on the definitions, attributes, and the domains the data can be captured within cardiovascular space.
d) Consensus data elements are harmonized with CDISC  standards and HL7 RIM.
e) Harmonized Data elements are mapped to published ontologies   such as Snowmed
f) Harmonized  data elements are uploaded on National Cancer Institute’s vocabulary server as per Meta Data model.
g) Use case ends.
3.7. Includes

Harmonize FDA CV End Points Definitions
4. Use Case Name: Submit Patient Data to Cardiac Registry

4.1. Actors
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4.2. Trigger

Patient presents to an Emergency Department. 

4.3. Description

The purpose of this use case is to notify a cardiac registry retrospectively of cardiac patient data for patient who is determined to have an acute coronary syndrome (ACS). Once a cardiac patient has been discharged from the hospital, cardiac patient data will be submitted to a cardiac registry.
4.4. Preconditions

Patient ID—patient admitted to facility.

4.5. Post conditions

Patient Data is submitted to the Registry. 

4.6. Normal Flow

a) This Use case is initiated when patient is diagnosed with ACS
b) Patient goes through one of the scenarios in the business case

c) User collects all of the registry specific data as per the Case Report Form which is defined using Harmonized Data elements from cardiovascular data standards R2
d) System provides user a functionality to enter cardiac registry data

e) User enters the patient data

f) System validates the data

g) System allows user to repeat step (c) thru (f) until satisfied

h) System allows user to submit the data to the cardiac registry upon user request. 

i) Use case ends.
4.7. Alternate Flow

4.7.1 Data validation produces errors

Patient data contains errors

System prompts user to fix the patient data

User renters the correct patient data

Use case returns to step (f) of the normal flow
5. Use Case Name: Submit Data to clinical trial and to FDA 
5.1. Actors
The following diagram illustrates how the roles specified as actor definitions are inherited.
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5.2. Trigger

Industry sponsored research or trial
5.3. Description

Clinical trials can set up their data capture systems to accept standardized data elements - and receive directly from EHR or Registry vendors ; on the outbound side data is submitted for a new application  using multiple clinical studies  to FDA in SDTM 
5.4. Preconditions

· Patient has presented to Emergency Department for possible symptoms of Acute Coronary Syndrome and is enrolled in a clinical trial
· Identified EHR and/or Registry data elements to be utilized by the trial
· New drug trial
5.5. Post conditions

Patient Data is submitted to FDA. 

5.6. Normal Flow

a) Clinical Data for ACS trial is imported from EHR or Registry into trial’s Electronic Data Capture (EDC)
b) Central Lab data is transmitted and loaded into the clinical trial database

c) ECG core lab data is transmitted and loaded into the clinical trial database
d) Study coordinator enters data required for trial that is not transferred  by EHR or Registry EDC systems 

e) Study data are extracted into  analysis data set as per Cardiovascular SDTM Standard

f) Statistical analysis is performed
g) Analysis data set is included in the new drug application to the FDA

h) Use Case Ends

5.7. Alternate Flow

5.7.1 Data does not go to FDA
a. Upon trial being negative, data is not submitted to FDA

b. Use Case Ends.

6. Use Case Name: Collect FDA CV End Points in Clinical Trials
6.1. Actors

The following diagram illustrates how the roles specified as actor definitions are inherited.
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6.2. Trigger

Industry sponsored research or trial
6.3. Description

Submission of data with CV and non CV Endpoints to FDA Data Store- so FDA could build their warehouse around the standards and thus be able to leverage CV endpoint data collected across trials (whether it's a nephrology trial w/ a CV endpoint or an oncology trial with a CV endpoint.  The FDA can look at CV endpoint data across trials from different therapeutic areas and know the concepts are defined and collected the same way.     
The standards will reduce the FDA's burden to 'standardize' or account for differences for the same data elements across trials if they want to do secondary reporting. 
6.4. Preconditions

· Consensus was accomplished on FDA End Points for Cardiovascular Data
· Clinical trial requires Cardiovascular End point data
6.5. Post conditions

Data is submitted to FDA
6.6. Normal Flow

a) This Use case is initiated when patient is enrolled in a trial

b) Patient completes goes clinical trial 
c) Patient experiences one or more endpoints as defined by FDA

d) System provides user a functionality to enter trial data

e) User enters the data as per electronic Case Report Form built according to CV Data Standards.
f) User enters the patient data.
g) System validates the end point data

h) System allows user to repeat step (d) thru (g) until satisfied

i) Data management and clinical event coordinators validate the data

j) Use case ends.

7. Use Case Name: EHR Data for Secondary Use
7.1. Actors
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7.2. Trigger

Patient presents for an encounter
7.3. Description

 The Use Case describes how EHR’s can use the Harmonized data elements to leverage re-use of collected data such as in clinical trials and/or data registries
7.4. Preconditions

Data Elements from the list of Cardiovascular harmonized data elements are used within an EHR 

7.5. Post conditions

Patient Data is shared with other systems 

7.6. Normal Flow

a) Patient encounter data is entered into a CCHIT compliant system
b) Patient data is extracted and shared with a Cardiac Regsitry

c) Patient data is extracted and shared with Clinical trial study

d) Quality Improvement Metrics can be generated by the system
e) Use Case Ends.
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