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1. Introduction
1.1. Background

The National Cancer Institute (NCI) Center for Biomedical Informatics and Information Technology (CBIIT) has initiated a project to define a Cancer Electronic Health Record, or “caEHR”, which will develop modular, service-based, EHR functionality that addresses the unique requirements of the ambulatory oncology community and, in particular, to more effectively integrate the needs of that community within the broader oncology medical and research environment.

The caEHR project has defined a list of "Business Capabilities" that represent the EHR System functionality and will be further scoped in the project
.  
Following is a complete list of business capabilities that will be discussed across various Business Capability Scope documents. Within the caEHR, these capabilities support the capture of the patient health record data required to drive Outcomes Management activities. More specifically, analysis of the data and subsequent findings can be utilized to shape future patient care. The ability to manage the collection, retrieval and reporting of outcomes data is a critical topic of this document. 
· Patient Management

· Patient Registration and record maintenance: The ability to register patients and create an electronic record.
· Scheduling:  The ability to schedule specific resources including appointments, chemotherapy chairs, etc.
· Clinical Documentation:  The ability to document actual or planned treatment including, but not limited to:

· Allergy list management:  The ability to maintain a list of allergies.    Maintain active medication allergy list.
· Medication list management:  The ability to maintain a list of active medications.  Implement drug-drug, drug-allergy, drug-formulary checks

· Problem list management:  The ability to build and maintain a list of problems for each patient.  Maintain an up-to-date problem list of active diagnoses based on ICD-9 (or ICD-10) or SNOMED.

· Referral management:  The ability to maintain documents associated with a referral or consult.

· History and Physical:  The ability to capture and maintain the patient’s history and physical information.
· Medication Management:   The ability to manage medications including, but not limited to:
· Medication ordering:  The ability to create and manage orders for medications including chemotherapy.
· Treatment planning:  The ability to review possible treatment plans based on patient condition and to record the selected plan in the patient’s chart.
· Laboratory Ordering and Result management:  The ability to order or receive electronic lab results (particularly all pathology results); and/or enter paper results in a structured manner for subsequent annotation and use.

· Image Ordering and Results Management:  The ability to electronically order and receive image results; and/or enter paper results in a structured manner for subsequent annotation and use.

· Outcomes Management:  The ability to collect, derive and/or query across outcomes data in order to assess and analyze treatment options for patients.
· Administrative and Financial Management

· Billing:  The ability to validate eligibility and to electronically bill for services rendered.
· Insurance Authorizations: The ability to validate authorizations and submit with billing and clinical information.
· Generate Reports:  The ability to generate appropriate reports from the EHR to support  patient care activities.
· Clinical Decision Support:  The ability to reason across data and information and provide potential clinical options for a patient based on similar diagnosis, treatment or patient characteristics at the local, population or health level.

1.2. Purpose

Outcomes Management was identified as one of the business capabilities in scope for the caEHR project.  In the context of this requirement, this document will focus on the high-level activities that occur in Outcomes Management.  The purpose of this document is to define the Outcomes Management activities necessary to enable this business capability from the stakeholder's perspective.  
2. Business Vision 
Outcomes Management is a critical component of an interconnected biomedical enterprise where data liquidity is enabled by an electronic, semantically-aware Services Oriented Architecture (sSOA) infrastructure.  The biomedical enterprise joins care, research, providers, payers, consumers, researchers, academia, government, industry into a common ecosystem. The Cancer Knowledge Cloud provides the electronic infrastructure necessary to transform biomedicine from a sector into a Learning Health System.  The Cancer Knowledge Services 
provide capabilities necessary to support Meaningful Use in Electronic Health Records (EHRs).

2.1.  Learning Health System (LHS)

The Institute of Medicine (IOM) calls for the development of “A Learning Health Care System” –a framework for knowing what works and developing the infrastructure needed for harvesting evidence from medical practice to better inform decisions regarding delivery of effective high-quality care for the patient.   In oncology, the LHS is essential due to the vast majority of cancer care that is delivered outside the formal research setting,  and 
as such, with limited consistent assessment of efficacy or associated side effects.  
The LHS is a 21st century transformation from the current linear paradigm of the sequential discovery, development, and delivery of care, in which transition between components is driven by metaanalysis and adaptation. In a tradititional linear paradigm, evidence of efficacy is generated by the research enterprise.  The LHS paradigm differs in that every clinical observation is leveraged to feed data into the system.   
 A LHS requires electronic infrastructure that does more than simply automate the current workflows of 20th century care delivery.  Most concretely, it will require the systematic, structured collection of outcome information.  Outside the immediate clinical realm of oncology cae, there are multiple definitions of ‘outcome’.  
It can represent an ambiguous term that can include measurements of time-to-death, time-to-recurrence, change in state-of-disease, and/or quality of life.  It is uncommon for electronic health records to systematically collect outcome, and even rarer to collect it in a completely structured representation.

An argument can be made for utilizing clinical research definitions for outcome in care delivery.  Within clinical research settings, outcome information is generally collected as structured data so that it can be incorporated in to the clinical research analysis.  Within the clinical research project standard scales and defined means of measuring change in disease state are defined to enable the structured data collection.  Utilizing the clinical research common definitions would also permit the integration of research findings with care in a virtual LHS cycle within the scope of that research program.  It would also assist with post-marketing surveillance of pharmaceutical drugs or devices and act as a foundation for exploring off-label use. 
Within the LHS there are several potential uses of outcomes that are of interest.  The simplest is the ability to track the status of an individual’s disease over time.   More compelling uses include the evaluation of treatment efficacy and, although more difficult to assess, but no less compelling, the use of outcomes to assess the comparative value of clinical interventions

2.2. Meaningful Use
The
 HITECH Act, part of the 2009 economic stimulus package (ARRA) passed by the US Congress, aims at inducing more physicians to adopt EHR. Title IV of the act promises incentive payments to those who adopt and use "certified EHRs" and further requires doctors to show "meaningful use" of the EHR system.  Meaningful Use has been documented by the HIT Policy Committee into a Matrix that outlines the care goals for each health outcome policy priority and graduated objectives related to each goal over the next five years.  Three of the care goals that are specifically aligned to the Outcomes business capabilities include: 

1. Application of clinical decision support at the point of care; 
2. Exchange of meaningful clinical information among professional health care team; and    

3. Use evidence-based order sets and Computerized Physician Order Entry (CPOE).
It can be argued that these care goals cannot be meaningfully accomplished without outcome data.  Consequently there is an opportunity to support of these meaningful use care goals in the development of the Patient Outcomes Management business capability and the Cancer Knowledge Service.  
Table 1: Meaningful Use Matrix

	HIT Policy Committee Meaningful Use Matrix

	Health Outcomes Policy Priorities
	Improve care coordination

	Care Goals
	Exchange meaningful clinical information among professional health care team 

	2011 Objectives 
	Goal is to electronically capture in coded format and to report health information and to use that information to track key clinical conditions 
· Exchange key clinical information among providers of care (e.g., problems, medications, allergies, test results) [OP, IP] 

· Perform medication reconciliation at relevant encounters [OP, IP] 

	2011 Measures
	· Report 30-day readmission rate [IP] 

· % of encounters where med reconciliation was performed [OP, IP] 

· Implemented ability to exchange health information with external clinical entity (specifically labs, care summary and medication lists) [OP, IP] 

· % of transitions in care for which summary care record is shared (e.g., electronic, paper, eFax) [OP, IP] 

	2013 Objectives 
	Goal is to guide and support care processes and care coordination

· Retrieve and act on electronic prescription fill data [OP, IP] 

· Produce and share an electronic summary care record for every transition in care (place of service, consults, discharge) [OP, IP] 

· Perform medication reconciliation at each transition of care from one health care setting to another [OP, IP] 

	2013 Measures
	· Additional public reports using NQF-endorsed HIT-enabled quality measures [OP, IP] 

· % of transitions where med reconciliation was performed [OP, IP] 

· % of encounters where fill data accessed [OP] 

· % of encounters where clinical information is shared with external clinical entities [OP, IP] 

	2015 Objectives 
	Goal is to achieve and improve performance and support care processes and on key health system outcomes 

· Access comprehensive patient data from all available sources 

	2015 Measures
	· Aggregated clinical summaries from multiple sources available to authorized users [OP, IP] 

· NQF-endorsed Care Coordination Measures (TBD) 


See Appendix – Meaningful use

2.3. Strategic Alignment

The strategic direction provided by NCI CBIIT’s Executive Team was outlined in the Draft Cancer Outcomes Challenge Plan
.  The table below summarizes the Goals and Objectives that will be used to align the business capabilities for Outcomes (see Section 4.2)
	Goal
	Objective

	· G.1 - Demonstrate the power of information-based medicine to guide quality care 
	· O1.1 - Support assessment of intervention effectiveness and patterns of care

	· 
	· O1.2 - Enable physicians at the point of care to do real-time data-mining in support of care decisions

	· G.2 - Facilitate Consumer access to health information 
	· O2.1 - Enable patients to access and report patient outcomes

	· 
	· O2.2 – Enable patients to search for clinical trials by indicating key outcome variables relative to their disease and treatment regimen. 


	· G.3 - Demonstrate the dividends obtained from blending research and care into a seamless continuum 
	· O3.1 - Enable researchers to understand outcomes and trace them back through clinical profiles including tissue samples, without compromising patient security

	· 
	· O3.2 
- Establish the foundation for cultural change in clinical oncology practice whereby local physicians routinely engage the research community to determine and establish the best available care. 

	· 
	· O3.3 - Increase enrollment in clinical trials by allowing researchers to search for potential enrollees in the outcomes database and by allowing doctors to indicate patient interest in enrollment at the point of care 

	· 
	· O3.4 - Challenge and Measure clinicians based on outcomes (e.g., payment-for-outcomes), as opposed to reimbursing them on a utilization paradigm (Note: this objective has been rephrased)

	· G.4 - Explore the benefits of electronic access to nationwide health information 
	· O4.1 - Enable researchers to access patient outcome data from across the nation to enable correlative analysis, effectively establishing a massive cancer patient cohort. 

	· 
	· O4.2 - Enable research investigations


2.4. Business Need
This section outlines the business need that the Outcomes Management capability will address to support (patient) outcomes data reporting as identified by the key stakeholders of this project.

The main drivers for Patient Outcomes Management are to support the continuum of healthcare – from bench to bedside and back – by providing outcomes-based and patient-driven healthcare.  

2.4.1 Perspectives of Clinical Care

When looking at outcomes, the perspective of Patient and Population-based 
business capabilities need to be further described in the context of the business needs.  The following sections will identify differing perspectives of using Outcomes data in the course of care and will map to the capabilities in Section 3.2.2
.

2.4.2 Individual Patient Outcomes
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Individual Patient outcomes can be used both for determining treatment at the point of care and to assess the patient outcomes over a span of time (e.g., longitudinal outcomes).  It is important to understand the business need to evaluate both of these types of outcomes.

First, a provider will need to pull, derive and push outcomes data from/to an electronic health record during the course of treatment of individual patients.  

During the delivery of care to an oncology patient there will be occasions where the provider will need to query an electronic health record (actively or passively) to look at the patient profile of an individual patient before and after an intervention to determine/assess the measure of outcome based on the quantitative measures stored in the patient’s electronic health records (e.g., tumor size at time point 1 and time point 2).  In some practices, the outcomes information will be manually derived.  In others, the provider may want the flexibility for standards of care and well known algorithms to be system generated.  In the case where the provider is deriving the outcomes, they will need a place to capture the outcomes assessment in the electronic health records as well as the method used for calculating any quantitative information.  For qualitative information collected during the assessment of outcomes (whether be provider or patient reported
), there will also need to be a way to capture such information so that it can be recalled at a later date for outcomes management activities
.  For outcomes that are derived by the system, the outcome should be captured and confirmed by the provider prior to being committed to a patient’s electronic health record.

Second
, during oncology care, providers will need to look at the care of a patient in a longitudinal manner as cancer care can span decades.  In this situation, the individual patient health care records may be used to look at quality of life outcomes during the entire course of treatment.  This query will now be across a course of care 
and not directed at an individual intervention – and the provider may want to determine which interventions to look at for any one particular patient.

2.4.3 Population-based Patient Outcomes

Population-based outcomes were defined to look at electronic health records for multiple individuals to assess the efficacy  
of a particular intervention for a subset of the population (i.e., individuals with similar patient profiles).  As the world of Clinical Trials moves into the Learning Healthcare 
system, there may be a paradigm 
 shift in how patients are assigned to protocols. 

Oncology providers would like to look at population-based outcomes to assess the best treatment and/or protocol for their patients.  There are two main goals – the first is to search across an electronic health record system for a particular patient profile to determine the outcomes of particular treatment protocols; and the second is to use the outcomes information to search for potential protocols in a protocol repository. 

2.5. Capabilities
At its core, in outcomes management there needs to be a mechanism to: 

4. receive information about a patient outcome, 

5. send patient outcomes; 
6. derive patient outcomes; and 

7. define the parameters used in measuring an outcome.  

The business capabilities that are found within the Patient Outcomes Management Capability are summarized in the table below and aligned with the strategic objectives of the project.

	Business Capability
	Stakeholder
	Description
	Objectives

	Identify Treatment/ Protocol
	Provider, Patient (?)
	This is the query of a treatment plan repository (which may include clinical trial protocols) to determine if there is a potential treatment plan template based on a set of outcomes measures for a particular patient type, i.e. 45+-year-old female post-menopausal with a diagnosis of breast cancer.

This context minimally includes structured information on patient demographics, description of disease state, and a description of the intervention Examples of Outcomes Measures:

Disease Response & Survival Rates
	G.1, O1.2

G.3, O3.2

G.3, O3.3

* Clinical Core/ Population

	Report Outcome Measurements
	Provider
	Report outcome measurements that are intervention-specific to the desired outcome, and the interpretation of the change in measurements
	

	Access Patient-Reported Outcomes

	Provider, Patient
	The ability to access Patient-Reported Outcomes from an external system (e.g., PHR, HealthVault, etc.)

Examples of Patient-Reported Outcomes: 

· Quality of Life 

· Patient-Reported adverse events
	G.2, O2.1

* Health


2.6. Affected Stakeholders

The following stakeholders are interested in Outcomes Data, and the business needs of each stakeholder will drive the scope of the project.  The following is a list of stakeholders:

8. Patients/Study Participants (e.g., adult/pediatric by cancer type – e.g., solid tumors or hematologic malignancies)
9. Oncology Clinical practitioners (e.g., private or practice-based providers)
10. Oncology Healthcare Facilities (e.g., outpatient clinics, cancer centers)
11. Oncology Researchers and Principal Investigators
12. Payors (e.g. insurance companies/managed care)
13. Quality Assurance Organizations

14. 
15. Regulatory Groups & the Pharmaceutical industry (Pharma) (trial sponsors)
16. White House OSTP, US CTO
, and NCI at-large

17. Challenge Outcomes Network

18. Regional Health Information Organizations (RHIOs) and all affiliated network stakeholders

19. Non-oncology clinical practitioners (e.g., CDC National Program Cancer Registries (NPCR))
Add Reference to Stakeholder Analysis Document

3. Definitions and Existing Standards
This section provides our working definition of Outcomes Management and outlines the current status of Outcomes Management definitions, systems and standards.   

3.1. Outcome Management Defined

The National Institute of Health defines outcome 
as “a measure of how a patient (or study subject) feels, functions, or survives”.  In the context of the NCI’s Outcomes Management, the term is more formally defined – based on the work of Dr. Peter Shaughnessy and the Outcomes-Based Quality Improvement (OBQI) program – as “an attributed change -- i.e. specifically linked to a particular recording source, e.g. patient, clinician, etc. –in a measured or recorded (i.e. recorded using a quantitative aspect (e.g. coded), semi-quantitative, semi-qualitative, or qualitative description or scale) of a patient health status compared between two or more points in time.
  
Outcomes measurements are often -- but not always -- linked to/the result of one or more interventions (or non-interventions) that were made between those points in time”.   In brief – Outcomes may be defined as "an attributed, measured and recorded change in a patient health status compared between two or more points in time".  

One of the most universal measurements of outcome is vital status.  Vital status is defined as the survival state of an individual
 and is usually captured along with a date. It can be measured at any point and at multiple times along the continuum of care. Along with vital status is survival. Additional measures could include time to recurrence/progression, as well as disease response and functional assessments.  
There are multiple sources of outcome information within the biomedical enterprise
.  Each source represents perhaps a unique perspective, but the siloed nature of the current systems presents a challenge for data aggregation..   

3.2. Sources of Outcomes 
Information

It is convenient to organize the alternative sources of Outcome Information into three segments.  These segments are not independent but instead represent nested, concentric circles.  At the center is a Clinical Core that represents the outcome information associated with an individual. The next circle is labeled Population and expands the information to include assessment of efficacy of treatment.   It by definition requires the aggregation of information on multiple individuals. The final segment is Health, which expands the information to include information generated outside the traditional healthcare delivery system, for example the Quality Healthcare Indicators (QHI)from the Agency for Healthcare Research and Quality (patient safety, prevention, etc.)
 SHAPE  \* MERGEFORMAT 




Figure 1: Sources of Outcomes Information

3.2.1 Clinical Core

The clinical core is itself, a complex collection of information sources within the ecosystem.  The clinical core has two primary axes – the provider and the patient.  Within the US, providers work in two interrelated contexts.  The vast majority of clinical care is delivered in a small practice, ambulatory setting.  The vast majority of these practices deliver in-patient care through community hospitals.  The second large source of clinical core outcome information is the patient.  These patient reported outcomes compliment and extend the information obtained from a provider care setting.  Other important outcome information is captured through payors and through cancer registrars
. 

The information for the clinical core contains multiple classes of information essential for defining outcome.   

3.2.2 Population

Aggregation of individual level outcomes provides additional opportunities and insights.  This ring facilitates demonstration of efficacy – both through assisting identification of study participants through traditional research paradigms and through novel, in silico studies.  Minimally, to support the investigation of efficacy structured, commonly defined data needs to be collected on patient demographics, disease definition, and intervention.  A unique, in silico opportunity comes from capture of concomitant conditions.

It is also possible to measure effectiveness through aggregation of individual level outcomes.  This dimension requires the additional capture of information on administrative aspects, including cost.

3.2.3 Health

Traditional clinical variables represent an incomplete picture of outcome.  As one moves from disease to health there is a need to measure additional variables.  These variables include both short term and long term quality of life.  It is also noteworthy that as one explores heath there are alternative phenotypes of interest.

3.3. Outcomes Measures Definitional Activities

There are currently no standard mechanism to define outcome measures and consequently there are diverse, siloed communities capturing outcomes; resulting in multiple structures for their capture.  The three primary environments currently capturing and collecting outcomes include clinical trials, registries and national scale efforts.

3.3.1 Clinical Trials

Clinical trials have well established frameworks for coding outcomes and a source for outcome definitions in support of the trials.   These are specific to the trials and the environment in which the trail is being conducted.  These outcome coding structures can be defined narrowly within the context of a specific trail and this may present challenges that limit the ability to derive outcome information beyond the context of the trial.  

Examples of Clinical Trial coding measurements include:
· The American Society of Clinical Oncology’s Clinical Oncology Requirements for an EHR (ASCO CORE – Appendix X).    
ASCO CORE ”CURRENT TREATMENT” includes:  
· Disease status at completion of treatment (NED, CR, PR, MR, PD) 2.4.14,

· Major adverse events experienced (CTCAE list) 2.4.10, 

· Performance status at completion of treatment (including Karnofsky, etc…) 2.4.15, 

· Pain status during and at end of treatment 2.4.16.  

· The RECIST criteria
 – whereby the clinical trials community provides objective criteria for measuring disease status through the response criteria in solid tumors 
3.3.2 Registries

In addition to the clinical trial criteria, there are parallel infrastructures capturing outcomes through the registry community.  Examples of Registry outcome definitions include:
· The NCI SEER registry, the National Cancer Database (NCDB) aggregation of individual hospital registries supported by the American College of Surgeons Commission on Cancer (CoC), 
· CDC national network of statewide registries.  
These registries data intersects through the North American Association of Central Cancer Registries (NAACCR) data standards (Appendix X).
  Refer to http://www.naaccr.org/ for additional information. 
3.3.3 National Scale 

There are additional national-scale efforts to collect outcome information, including but not limited to:  
· The FDA Sentinel effort is putting in place a network to perform post-marketing surveillance (e.g., adverse event reporting/individual case safety reports) in care delivery settings.  FDA Sentinel is currently of series of pilot efforts.  One such pilot that has created common definitions that include outcome is the Observational Medical Outcomes Partnership (OMOP – Appendix X).   

· Center for Medicare and Medicaid Services (CMS) has partnered with LOINC to create resources to support the Outcome and Assessment Information Set (OASIS) program (Appendix X).  

· The national EHR efforts led by the Office of the National Coordinator for Health Information Technology (ONC) has lead efforts to define Continuity of Care Document (CCD) (HITSP C32) and Continuity of Care Record (CCR) that contain outcome elements.
3.4. Existing Standards Activities

There are quite a few existing activities in the various standards development groups that will need to be further understood and/or influenced in the area of Patient Outcomes Management Capability including, but not limited to: 

· HL7 Ambulatory Oncology Electronic Health Record Functional Profile

· HL7 Electronic Health Record Service Functional Model (S-FM)

· HL7 EHR Clinical Research Functional Profile

· IHE Retrieve Form for Data Capture (RFD)
· NAACCR 

· Clinical Document Architecture

· Continuity of Care Document

· HL7 Reference Information Model

· HL7 R2 Data Types/ISO 21090

· RECIST

· Vocabulary/Terminology Standards

· ASCO Outcomes???

· Joint Commission on Accreditation of Healthcare Organizations??

· CDISC? E.g., CDASH?
4. Project Scope
Based on the definitions and business needs outlined in the previous section, the caEHR project will select a set of specific business needs within the Outcomes Management Capabilities to address within its scope.  

This section will outline the business capabilities that will be included in the scope of the project.

4.1. Scope Inclusions

4.1.1 Identify Protocol/Treatment based on Outcomes Data
In order to scope the initial set of work , for a particular type of cancer (e.g., breast or lung) and its associated outcome measures, the caEHR Analysis and Deployment team shall identify the subset of  information that will be available in the targeted NCCCP deployment site. The goal is to be able to determine treatments that may offer benefit for a patient with a similar clinical profile. This capability offers equal potential clinical benefit for both clinical trial eligibility and treatment option identification.
This capability must scale to encompass every cancer diagnostic group of concern to the caEHR community.



4.1.2 Report Outcomes Measurements
Current business practice requires reporting from clinical environments out to registries such as State Cancer Registries. This may occur annually or more frequently based on predefined agreements within each state. Emerging requirements for outcome reporting will be more dynamic and real time based from groups such as the Center for Disease Control (CDC) and will encompass a wider set of outcome measures. In order to satisfy these requirements the data that can be produced and/or derived from the caEHR must at a minimum align with those specifications.

4.1.3 Access Patient-Reported Outcomes
The ability to access Patient-Reported Outcomes for one of the two business capabilities above, may address some of the goals to ensure that consumes have access to their data.  There are several large scale projects that are focused on patient-reported outcomes that may be leveraged – e.g., Google, Microsoft, Health of Women – and based on the scope of those existing projects; the access to such data for either deciding treatment or selecting a trial protocol may be demonstrated.
4.1.4 Contract Management

Managed care contract negotiations….
4.1.5 Patient Characteristics Impacting Outcome Measure Selection
Patient characteristics are used to guide a clinician in the choice of the most appropriate outcome measures to use for an individual patient
· Diagnosis (breast, lung, acute leukemia etc.)

· Age Category (peds, young adult, adult, geriatric) - assessment tools utilized vary based on patient age to determine functional status, cognitive or motor function, or neurologic status
· Extent of Disease (staging) - based on staging, repeat assessments may be performed over the course of treatment to determine response at sites of disease
· Treatment History – prior therapy and response history may determine future treatment options and potential side effects
· Clinical Trial or Treatment Indicated

· Scientific Literature or Publications

· Real or Potential Side Effects of Treatment or Diagnosis e.g. head and neck cancer the side effects can be related to the ability to swallow or taste, so measures to capture these changes would be used
· 
· 




4.2. Scope Exclusions
The following areas of outcomes management should be considered exclusions to the current caEHR project.  These exclusions are aligned with sources of data outside the clinical care model (i.e., in the Health Concentric circle of Figure 1) for which business capabilities have not been defined for this project including, but not limited to: 
· Economic Outcomes (e.g., Economic Drivers - Drug A vs. Drug B with similar efficacies but different costs can represent a cost differential with potential funding impact.
· Environmental (e.g., Risk Behaviors) some environmental criteria should be added in meaningful use criteria, such as tobacco exposure
· Demographic, Geographic and Socioeconomic status outcomes - These are critical for meaningful outcomes and allow correlation with the Acute Toxic Substance Registry, a potential resource to add meaning  to malignancy occurrence and response data.
· Application of health outcomes measures to evaluate the structure, resource use and performance of the health care system and its components, such as preventative services, primary care, ambulatory surgery, teaching facilities, long term care, intensive care, and rural hospital care.

5. Project Dependencies
The following is a list of dependencies that have been identified during the identification of the Patient Outcomes Management business capabilities.  Each of these dependencies require a better understanding in the context of the entire caEHR scope as well as that of the Patient Outcomes Management Capability.  
5.1. Existing Systems and Infrastructure

Existing legacy systems and infrastructure within caEHR adoption settings will impact and be affected by the project's direction and objectives.   This is specifically relevant in assessing the systems and infrastructures at NCCCP deployment sites, and includes  Electronic Health Records deployed within those infrastructures and the supporting clinical environments. 

5.2. Meaningful Use

See Section X (above) and Appendix D: Meaningful Use
· Stages of Implementation will incrementally increase the number of providers that can participate in Outcomes Management.
5.3. Process Impact

The anticipated business benefits of deploying the caEHR in support of Outcomes Management are dependent upon a significant transition of patient and healthcare providers to a computable information environment.   This change will impact the current processes that support patient care.  Expectations upon the patient and provider to adjust from a paper-based system to an electronic environment will require a sensitive change management approach.
This project will be dependent upon the successful transition by patients and providers to the processes and practices necessary for the adoption of a computable information environment. 

5.4. Standards

The selection of standards to support the caEHR project objectives will be impacted by existing standards that are mandated, planned or deployed.  Existing activities underway by the ONC to select existing standards or direct the development of standards will impact all implementation and design decisions within the US healthcare environment.   These must be considered, leveraged and applied appropriately as part of the caEHR project deliverables.  Where standards do not currently exist, but are in development, the caEHR project will need assess the impact of the expected standards and where appropriate influence their development to ensure alignment with project needs. 

Refer to section X above for a list of existing standards that impact the project.
5.5. Cultural Change

· Computable Information

· Service Oriented Architecture

· Interoperability and Integration

· Customer First/Non-caBIG Compatibility Guidelines/Non-caGrid/Non-caDSR

· Services Versus Messaging

5.6. Regulatory

· Regulatory Reporting Requirements

· 21CFR Part 11

· Health Insurance Portability and Accountability Act (HIPAA)

· 508 Compliance

5.7. Security

· Assurance of Privacy and Compliance with HIPAA and protection of Personal Identifiable Information (PII)

· Role-based Access to Patient Outcomes Data

· Service Level Authorization

· Distributed Computing
5.8. Direct Care Business Capabilities
· Laboratory Results Management
· Imaging Results Management

· Medication List Management

· Allergy List Management

· Problem List Management

· Consults
· Treatment Plan Management

· Consent Management

· Clinical Decision Support

· Insurance/Payer Management??

5.9. Supportive Business Capabilities
· Patient Demographics Management

· Entity Identity Management

· [Healthcare] Organization Management
· Natural Language Processing (NLP)
· Voice Recognition
5.10. Infrastructure Business Capabilities

· Enterprise Terminology Management
· [Health Record] Document Management, including but not limited to: History and Physical, Immunizations
· [Security] Authentication and Authorization

· Contract 
Management

· Trust 
Management

· Audit

Glossary


	Term/Concept
	Definition

	Adverse Events
	Any unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or

disease temporally associated with the use of a medical treatment or procedure regardless of

whether it is considered related to the medical treatment or procedure (attribution of unrelated,

unlikely, possible, probable, or definite). Each AE is a unique representation of a specific event

used for medical documentation and scientific analysis. (CTEP, NCI GUIDELINES: ADVERSE

EVENT REPORTING

REQUIREMENTS, January 2005)

	Alternative phenotypes
	

	Biomedical Enterprise
	

	Cancer Registrars
	

	Concomitant conditions
	Concomitant refers to a condition of a person that is not being studied in the clinical trial in which he or she is participating, but may have some significance to the trial outcomes. (NCI Dictionary of Cancer Terms, 2010)

	Data liquidity
	

	Disease definition
	

	Disease State
	

	
	**Note – I would delete this term.  It is a synonym for ‘efficacy’.

	Efficacy
	Capacity or power to produce a desired effect; with specific references to medicine. (Webster’s Online Dictionary 2010)

	Hematologic malignancy
	A cancer of the blood or bone marrow, such as leukemia or lymphoa. (NCI Dictionary of Cancer Terms, 2010)

	Intervention
	

	Learning Health System
	

	Meaningful Use
	

	Metastatic
	The spread of cancer from a primary site (where it started) to other places in the body. (NCI Dictionary of Cancer Terms, 2010)

	Patient
	

	Patient demographics
	

	Payors
	

	Provider
	

	Quality of Life
	The overall  enjoyment of life. (NCI Dictionary of Cancer Terms, 2010)

	Solid Tumor
	An abnormal mass of tissue that does not contain contain cysts or liquid areas.  Examples of solid tumors are sarcomas, carcinomas. (NCI Dictionary of Cancer Terms, 2010)

	Time to Recurrence
	Time from the documentation of a disease response to the return/relapse of the same disease in a patient.

	Vital Status
	


Alternative Perspectives

The Patient Outcomes Management Capability will need to take into consideration the following perspectives for information that is classified as an outcome:

· Patient Outcomes Context – the outcomes of patient in relation to a study (i.e., clinical trial) or in the traditional care system (e.g., community cancer center and/or private practice)

· Source of Outcomes Information – the information collected can be attributed to a provider-assessment (e.g., physician or provider) or directly from the patient (e.g., patient reported outcomes).

· Context of Data Output – the data can either be considered direct (i.e., outcome data is collected) or derived (i.e., the raw data is put through a known computable algorithm)

· Types of Outcomes Data – the data can be either quantitative or qualitative 



Each of these perspectives is described in the subsequent sections.  These perspectives are not mutually exclusive, but from a business perspective are important to describe individually.

Patient Outcomes Context

The following section outlines the business needs and/or characteristics of patient outcomes based on the healthcare setting in which the outcomes are collected.
Delivery-Focused Outcomes
As part of the healthcare delivery, the outcomes of patients are collected and derived as part of the normal treatment processes in place.  There are standards of care guidelines that assist a provider in treating oncology patients that are specific to the type of cancer.  Today, many providers are familiar with these guidelines in order to create treatment plans for their patients.  In order to create a treatment plan, the provider will look at various dimensions of the patient in order to develop the best treatment plan (whether it is the initial or ongoing treatment plan).  As a result, much of the outcomes data is collected as part of the electronic health record.
See Section 2.4.3, for details about direct vs derived data.
5.10.1 Study-
Focused Outcomes – 
In the context of a clinical trial, the outcomes of patients are collected in an effort to compare the treatment of patients in a study at one or more sites.  The study protocols will clearly define the data that is to be collected in a fairly regimen manner through the Case Report Forms (CRFs) and adverse event reports (e.g., serious or non-serious) that are completed during the course of the study.  In addition, there are specific patient reported questionnaires and surveys (see Section 2.4.4, for details of types of outcomes) that may be included in a protocol that incorporates the addition of information into a study participant’s record.

5.11. Source of Outcomes Data 

During the care of patients, either in a traditional health care environment or part of a clinical trial, one can attribute the source of outcomes data to either a provider or the patient.  The following sections describe the business needs for each:
5.11.1 Provider-Assessed Outcomes
The provider will need a mechanism to scan into their existing EHR systems to extract the clinical information that is part of the clinical care record in order to derive outcomes data.  The following business needs may apply to both providers in a traditional care system or in a clinical trial.

The need for outcomes data include, but are not limited to one or more of the following:

· Personalized Medicine – The goal is to use the existing information in an EHR to run through various algorithms (ontologies) in order to determine the best types of treatment plans that fit the patient’s “finger print” in the a known treatment map
 and/or identify potential trials that will provide the patient with a new treatment or combination of treatments – based on registered protocols.

· Population-specific guidelines - The scope will need to determine if the outcomes data, which is derived from observations, is included in an outcomes repository where the information will be de-identified for the purposes of improving healthcare outcomes.

5.11.2 Patient-Reported Outcomes

The patient will need a mechanism to gain access to their outcomes data, as well as provide patient reported outcomes information into the outcomes repository.  
· Personal Health Records – Patients are participating and driving their care more and more each day.  The availability of personal health records are being established in various health care settings (e.g. public health, private practice, etc).  The information collected may be structured by the provider requesting the information as part of the oncology treatment of their patients.

· Provider Reviewed Patient Outcomes Reporting – Patients may fill out information in a providers office and that information may be reviewed during the office consult and recorded in the medical record.  Any clarifications and/or adjustments to the patient’s report of outcomes will be documented by the provider.  As such, there is a level of validation is being applied on the information captured in the electronic health record.  

5.12. Context of Data Outputs

During the assessment of outcomes, the data may be direct (i.e. a provider or patient may use some form of interpretation of raw data in order to record an outcome) or derived (i.e., the raw data will be assessed using a known, computable algorithm to create the outcome). 
5.12.1 Direct Outcomes Data 
Depending on the healthcare setting, the outcomes data may be collected directly into an electronic health record and/or health information exchange repository.

5.12.2 Derived Outcomes Data
For situations where outcomes have not been previously captured, the clinical data can be used to derive outcomes utilizing raw data and a known computable algorithm.  This can only be conducted if the data is available in a computable form.
5.13. Types of Outcome Data

During the collection of information about outcomes, there are both quantitative (e.g., coded or computable measures) and qualitative (e.g., description or scale) clinical treatment and outcomes measures.  The following sections address both types of outcomes data:
5.13.1 Quantitative Clinical and Outcomes Data
Depending on the maturity of a healthcare provider’s electronic health records, with respect to the capture of standardized data, some of the data is considered to be capturing clinical and/or outcomes data that is considered quantitative or semi-quantitative – data that may be coded and/or based on computable units of measure.
See Appendix A for examples of types of Outcomes data
5.13.2 Qualitative Clinical and Outcomes Data 
During the course of treatment, there are measures that are collected with may be considered qualitative descriptions of outcomes and/or based on qualitative scales of an outcome (e.g., pain scale, etc.).  These measures may be provided by the patient and captured by the provider in the electronic health record.  
Oncology Outcomes Data

This section outlines the types of data that would be involved in describing the Outcomes Data used in Oncology practices.
5.13.3 Data Elements


· Type of Cancer/Diagnosis/Disease
· Tumor Markers

· Histopathologic Grade

· Stage of Disease
· Initial Work—up
· Medical History and Physical Examination
· Family History

· Pedigree

· Laboratory Results
· Pathology Results
· Medical Imaging Results
· Performance Status

· Genetic Testing/Screening

· Prior Therapy
· Active Treatment
· 
· Drug Intervention/Chemotherapy

· Surgery

· Radiation

· Concomitant Medications

· Risk-Reduction Therapies

· Clinical Practice/Treatment Guidelines (e.g., diagnosis-specific) 
· Follow-up Assessment
· Interval History and Physical

· Disease State, Death 
· Laboratory Results
· Procedure Results
· Adverse Events/Comorbidity Symptoms
· 
· Pathology Results
· Medical Imaging Results
· Genetic Testing/Screening

· Tumor measurements (based on RECIST for solid tumors)
· 
· Time between initial workup and subsequent assessments
· Dependant on the progression of the disease aggressive disease vs. more slow progressing and what  a protocol may lay out (disease momentum)

· Cost data (?) - **Cost data is outside of the scope of this project, per the information in this document!!
Meaningful Use Criteria

The following outlines the initial understanding of the connection of meaningful use in relation to Patient Outcomes:
20. Objective to demonstrate the incorporation of meaningful use criteria within the caEHR development but specifically in this stream as it relates to Outcomes Measuring and Reporting

21. Meaningful Use Matrix published by ONC for Health Information Technology(?) staggered over achieving measures under a stage approach (Stage 1 - 2011, Stage 2 - 2013 and Stage 3 – 2015)which fits nicely with caEHR iterative and incremental development strategy

22. Outcomes are derived via utilization of patient data collected throughout the patient record; this can range from simple demographics to treatment specific (e.g. prescribed medication/chemotherapy)and everything in between, patient education material to referrals

23. Current analysis of Outcomes scope indicates focus on Disease Response and Survival Rates would support the meaningful use criteria outlined in Stage 1 as follows:

24. Improve quality, safety, efficiency and reduce health disparities

25. Record Smoking Status

26. Generate lists of patients by specific conditions to use quality improvement, reduction of disparities and outreach

27. Report ambulatory quality measures to Centers for Medicare and Medicaid Services (CMS)

As the scope of the Outcomes (and PODS project) is more clearly defined there may be other criteria we can add to this starter list. Of note much of the criteria would be supported through the various other intended functionality of the caEHR.
Data Sources
	· Data Source
	· Description

	· Electronic Health Records
	· 

	· Patient Reported Outcomes 
	· 

	· Clams Data/utilization Data
	· 

	· Literature
	· 


Standards 
Semantic communities should be identified so that we can begin to understand the breadth of controlled business vocabulary that exists within the scope of this community and the shared meanings of its concepts and business rules. 
· Terminologies
· SNOMED

· CPT-9/10

· ICD9/10

· LOINC

· Oncology Vocabularies:

· CTCAE v4.0 (and v3.0 for some long-term studies)
· AJCC Staging criteria (edition 7)
References

	Reference Source
	Description 

	NAACCR
	The North American Association of Central Cancer Registries, Inc. (NAACCR, Inc.), is a professional organization that develops and promotes uniform data standards for cancer registration; provides education and training; certifies population-based registries; aggregates and publishes data from central cancer registries; and promotes the use of cancer surveillance data and systems for cancer control and epidemiologic research, public health programs, and patient care to reduce the burden of cancer in North America (http://www.naaccr.org/) 
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Protocol – includes both clinical trial protocols and protocols determined to be best-practice and/or “standard of care”.efficacious.
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Patient profile – includes the pertinent information to derive an outcome for a patient including, but not limited to: patient demographics, diagnosis, treatment, intervention, disease characteristics, expected outcomes goals, etc.
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� Need a reference to the source document – Cancer Outcomes Challenge Plan (only have the “pre-decisional” draft version)


� Need to add reference to caEHR Stakeholder Analysis





�Need to agree on an introduction/background statement for the caEHR to be utilized across the project.





Need  to draft this content.





Need to cover the broader Ambulatory Oncology community – not just the NCCCP (and cancer center/academic centers)





Helen suggested: The caEHR project has defined a list of "Business Capabilities" that comprise the EHR System functionality with the scope of the project.   The following is a list of business capabilities: 





�further definition of this statement is required who is the broader oncology medical and research environment?


�what does this mean?


�Is this the same as the Cloud?  Are they related? How?  Is this assumed knowledge or need further explanation here.


GK – Need to define Cancer Knowledge Cloud and Cancer Knowledge Services.


�COL: It really should be considered that delivery is person centered and individualized given the myriad of factors involved in decisions that are usually shared by physician, patient and family based on age, gender, underlying conditions, co-morbidity, past history (personal and family, especially of prior cancers), current quality of life, faith and beliefs in traditional or non-traditional care systems, to name a few.





�Dianne looking for diagrams for Diffusion of Innovation – Is this adequate (see review pane for figure)?





�


�We could use a diagram to depict this – continuous feedback loop….


�JD - That doesn’t seem right to me.  My first obvious definition of outcome has proven to be the one we all agree on.





MJV – now that we have a definition I would suggest we remove this statement – unless it meant to day that there was no systematic way to define an outcome measure in cancer care….CHARLIE? KEN?


�


Note that I added use of evidence-based order sets as a potential tie-in to Outcomes….





�Need to align with Appendices


�The G.2 related objectives did not exist in the current version of the Cancer Outcomes Challenge Plan– please review/revise as you see fit.


�Need to rephrase – this is not meant to infer that one is better than the other; need to clarify


�Not aligned with Cecil’s diagram; no patient in the diagram?


�What does this mean? Aggregate data is not  the same as Population-based; population-based is de-identified; the aggregate Outcomes Repos is identifiable


�More than just 3.2.2?


�Through the provider? Patient reporting not included in the diagram?


�Shouldn’t this apply to all 3?


�What does the Outcomes Repository add here?


�What is meant by this? Multiple cycles in a course. Patient-based query across all treatments, not limited to treatment by treatment; composite view of patient outcomes would be very helpful


�redundant


�Health and Healthcare?


�Not a paradigm shift? Just easier to identify potential patients?


�Need to determine if this is feasible in the first project lifecycle   the architects are concerned that this is a large extension of scope.


�Can we get an example? CRO?


�Spell these out


�JD - Does this exist? Need to follow up – it was mentioned in the Cancer Outcomes Challenge Plan – perhaps a reference here would suffice 


�Need a reference for this quote. 


�Source? Does this still fit the extension of traditional clinical outcomes


�What is the difference between this and the definition in the first paragraph?


�Reference: a data element OR tumor registry definition


�What is this? Is this intended to be the caEHR?


�Outcome or Outcomes?


�Is there an existing diagram that conveys this information that can be reused?


�How are these sources?  These would be second hand information derived from information from the provider/patient.





�Need to locate Appendix


�Need reference point


�Need reference point


�Need reference point


�Need reference point


�What version of RECIST is being used?


�Need to locate Appendix


�Need to locate Appendix


�Need to locate Appendix


�Still need to expand this list and address the relatedness to Outcomes Management


�Working on Outcomes standards


�Need to work on this as a capability


�Are these reasonable breakdowns of “cancer type”.   Wouldn’t it be better to break down by organ system?


�


�This is not a business term


�This is not a business term


�Need to qualify this


�Probably need to go back and add hyperlink to this glossary from the document.  


�These terms/concepts need to be defined for the audience - these are bolded words in the document


�This appendix is not referenced in the document – could it be moved into the document itself?


�Need to revisit these in context of Ken’s perspectives that have been added


�Do we need to include more than just clinical trials here?





Is there a business need that can be included for population studies? Others?  Understand that this may affect the overall project.


�Need to find the wording for this – this is written up somewhere in NCI documents


�[The level of integration of patient reported outcomes into an EHR system will need to be discussed further with key stakeholders.]





Do we scope in – research on potential treatments and/or trials?  If we do it for providers – what are the additional concerns from a patient perspective (e.g., security, limited criteria, etc)





�This section needs to be expanded with the information findings from PODS, Health of Women and any other Outcomes Data elements previously defined.


�Need to assess the existing PODS data elements; Health of Women and others that have been collected to date that relate to outcomes data – To work with Dianne Reeves on this topic






