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1. Introduction

1.1. Background
The National Cancer Institute’s (NCI) Center for Biomedical Informatics and Information Technology (CBIIT) has initiated a project to help 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 addresses, in particular, the need for that community to work effectively 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 which will be further scoped in the project.  
Below is a complete list of business capabilities that will be discussed across various Capability Scope documents.  The ability to incorporate documents and data from external sources is a critical prerequisite and supporting function to several of these Business Capabilities and is the 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 currently 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 current and active diagnoses based on ICD-9 or SNOMED.

· Referral management:  The ability to maintain the 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 in order to help manage care pro-actively.

· Laboratory Ordering and Result management:  The ability to order or receive electronic lab results (particularly pathology); and/or enter paper results in a structured manner for subsequent annotation and use.

· Image Ordering and Results Management:  The ability to order and electronically receive the 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 improve the treatment of patients.

· Administrative and Financial Management

· Billing:  The ability to validate eligibility and to electronically bill for services rendered.
· Insurance Authorizations: The ability to validate authorization and submit with billing and clinical information.
· Generate Reports:  The ability to generate appropriate reports from the EHR to support direct patient care and care administration.

· 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

Clinical document and data exchange and management is a key component of an electronic health record and instrumental to the successful coordination of care for a patient.  The ability to incorporate documents and data sourced from disparate external systems into the EHR allows the EHR user to build a more complete and accurate record of the overall care provided to the patient.  Equally important is the ability to generate appropriate documents from the EHR to exchange with other care providers. 

In the context of this requirement, this document will focus on the high-level activities required to support the exchange of clinical documents and data in order to provide a stakeholder viewpoint of the business needs.  Therefore, the purpose of this document is to define the Exchange of Clinical Documents and Data to deliver necessary business capability from the stakeholder's perspective.  

2. Business Vision 

The following section discusses the business vision for the target state of biomedical informatics and its intersection with healthcare to create 21st Century Medicine.  NCI/CBIIT aims to move into 21st Century Medicine – from bench to bedside and back with the following principles:

· Personalized, Predictive, Preemptive, Participatory…;
· Unifies discovery, clinical research, and clinical care (bench-bedside-bench) into a seamless continuum - a Learning Health System;
· Results in improved clinical outcomes;
· Accelerates the time from discovery to patient benefit;
· Enables a health care system, not a disparate “sector” and
· Empowers consumers in managing their health over a lifetime.
The following sections will provide an overview of the challenges and realities of dealing with healthcare documents and data to realize the vision of 21st Century Medicine.

2.1. Realities of Healthcare Documents and Data

One of the challenges with reaching for 21st Century Medicine is how we currently capture and store much of the data and information about a patient’s care.  Today, we are undergoing a significant transition from a paper world of record keeping to one of electronic data capture – the electronic health record.  It is not sufficient to move everyone from paper to electronic content and easily realize the benefits of improved patient care and outcomes as promised by 21st Century Medicine – the following requirements need to be achieved:

· The systems SHALL move from less informational to one that is more complex, structured and highly informational

· The systems SHALL enable computable exchange and reasoning across the available document content and data

The figure below shows how to various levels of structure across information systems are handled. 
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Figure 1: Information Systems and exchange of data

· Highly Information systems can interoperate with other highly informational systems based on complex structured, coded data and documents

· Highly Information systems can exchange information with those that are less informational – losing the complex structured coding in the less informational system

· Less Informational systems can exchange information with highly informational systems without computability of structured, coded data

· Less information systems can exchanged information with less informational systems without any structured data.

The goal of tackling the paradigm shift of unstructured less informational systems to highly structured informational systems is to use cancer diagnosis, treatment and outcome information to derive real-time knowledge about cancer that guides quality care, promotes scientific discovery and improves cancer outcomes.  

2.2. 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 “off-label” and 
as such, there is no systematic assessment of efficacy or effectiveness in oncology.
The LHS is a 21st century transformation from the current linear paradigm of the sequential discovery, development, and delivery in which transition between components is driven by diffusion.  
In the linear paradigm, evidence of efficacy and effectiveness is generated by the research enterprise.  The LHS paradigm differs in that every clinical observation is leveraged to feedback insight 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.  There is no obvious, standard definition of outcome.  It represents an over-burdened 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 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.  The challenge with utilizing clinical research definitions for outcome in care delivery is that the outcomes are defined narrowly within the context of the specific research protocol.  This has the unfortunate property of creating protocol-specific definitions that limit the ability to compare trials or derive outcome information across clinical research trails.

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 effectiveness; and, although more difficult to assess, but no less compelling, the use of outcomes to assess the comparative value of clinical interventions

2.3. 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.  

The exchange of clinical documents and data specifically aligns with the Policy Priority of Improved Care Coordination's care goal – "Exchange meaningful clinical information among professional healthcare team". 

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) 


2.4. Strategic Alignment

The strategic direction provided by NCI CBIIT’s Executive Team to support the various business capabilities of Clinical Document Exchange including, but not limited to those in the table below:

Table 2: Applicable Strategic Goals and Objectives

	
	Goal
	
	Objective

	G1
	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

	G2
	Facilitate Consumer access to health information 
	O2.1
	Enable patients to access and report patient outcomes

	G3
	Demonstrate the dividends obtained from blending research and care into a seamless continuum 
	O3.5 
	Draw patient related information from all points of care to ensure a comprehensive view of patient information for 

	G4
	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

	
	
	O4.3
	Enable personalized medicine and treatment plans by leveraging the available health information.


Note: For a full set of Strategic goals and objectives, please refer to Appendix: Strategic Goals and Objectives

2.5. Business Need

Individual Providers may not have the statistical significance within their treatment population to understand all of the affects of treatments across personal factors within an individual’s profile (e.g., genomics information, demographics, disease characteristics, etc.) and by having access to de-identified information on larger populations may yield better insight to treatment protocols or regimens.  The following areas may be greatly improved by the use of highly informational (e.g., both clinical content and related coded concepts): 

2.5.1 Referrals Management – Multi-Disciplinary Care

Cancer patients are being cared for in a multi-disciplinary care setting, and as such the needs of this population are unique to those in traditional primary or acute care settings.  A more structured way to handle this information will assist in the following:

· Coordination between physicians, practices or institutions

· Information sharing of clinical and basic administrative data would be extremely valuable

2.5.2 Outcomes Data
Cancer patients are treated across long periods of time with various levels of oncology treatment, and therefore will benefit from leveraging this data across patients.  This information can aid in the following:
· Connecting patients to Clinical Trials and/or Protocols

· Query of Patient Outcomes Data Repository to find out how others have responded to treatment with similar patient/clinical profiles

· Ability to collect Patient Reported Outcomes Data
2.5.3 Decision Support
Currently, decision support relies heavily on having highly structured, coded data and information in order to ensure that it can be computable for the following:
· Reasoning across information to provide treatment options and/or protocols
Given the various business needs, the remainder of this document will help to define the concepts around clinical documents and clinical data.  The world of clinical documents and data needs to be defined prior to realizing the capabilities above.
3. Definitions and Existing Standards

This section provides our working definition of some of the key concepts necessary for the exchange of clinical documents as well as an overview of existing standards activities in this area and concludes with the statements of the scope of the project. 

3.1. Documents Defined

A document (noun) is a bounded physical or digital representation of a body of information designed with the capacity (and usually intent) to communicate. A document may manifest symbolic, diagrammatic or sensory-representational information. To document (verb) is to produce a document artifact by collecting and representing information. In prototypical usage, a document is understood as a paper artifact, containing information in the form of ink marks. Increasingly documents are also understood as digital artifacts.
A clinical document is a document, as described in the previous paragraph, which contains clinical information.  Clinical Information may be defined as any information relevant to the clinical health record including, in addition to the medical/clinical information, also administrative clinical documents (e.g. advance directives).  

A document defined within the context of the electronic health record system can further be defined as a clinical document that is represented in electronic format.   So whereas a hand written note or history may be a clinical document, it isn't an electronic clinical document. Likewise a piece of data such as a laboratory test result is clinical documentation, but it is not in and of itself an electronic clinical document (because it doesn't have the necessary attributes to be managed as a document).

In HL7, the Structured Document Workgroup (SDWG) has developed the Clinical Document Architecture standard (CDA), which defines the specific properties of an electronic clinical document:
Human Readability 

· Documents are used to communicate from human to human using common narrative formats for text including hierarchical sections, Paragraphs, lists, tables, images and drawings, and cross references to other material. 

· In the world of paper documents, this includes indexes, tables of contents, bibliographies, footnotes, et cetera. In addition to these, electronic documents support hyperlinks to other content, and also introduce other sorts of multi-media content not found on paper including video, animations, and audio. 

· In addition to human interpretation, documents may also be interpreted by devices and software. 

 Persistence
· Documents exist for long periods of time without change. Some Documents must be kept readable for long term archiving. 

 Wholeness
· The various parts of a document are an interrelated whole. Information within a document may be related or relevant only within the context of situations described inside it. 

 Context

· A structured document establishes the default context for its contents. Documents have some function or purpose for which the content is relevent. The information within the document must be interpreted within this context to obtain the entire meaning.  

· For example, a document describing a particular patient encounter will be interpreted differently depending upon the location of the encounter. When the location of the encounter occurs within an emergency room, the expectations of the reader will be very different than if it is a remote location without ready access to clean water, power and other facilities. 

· Similarly, documents describing orders to be provided for a patient suffering from a particular disease or condition will be have the disease as part of the context. 

The SDWG also describe responsibilities of stewardship that allow the traceability of a medical document for medico-legal purposes.

Manageability    

· Documents may need to be managed by different individuals or organizations. A document may be authorized, ordered, created, stored and maintained, copied, destroyed, reviewed, released, replaced or updated, appended to, acknowledged, signed, approved and archived. 

· There are two characteristics of structured documents which fall into the "managed" category: 

· Stewardship corresponds to the property that the structured document is managed. The Structured Document Architecture defines stewardship as being the property that a document is maintained by an organization (called the custodian) that is entrusted with its care. Maintenance is more than just storage of the document; it implies a responsibility to safeguard the document for future access and use. 

· Potential for Authentication corresponds to a particular kind of approval at a certain stage within the document life cycle. The Structured Document Architecture defines a structured document as an assemblage of information that may be legally authenticated. For example, a consultation report must be legally authenticated prior to publication. 

· Information used to manage structured documents may also have relevance to the context of the document. This information may appear in the document, either in the context or the body. 

· Documents may be used to record activities that have legal consequences. 

· Responsibility for management of the document lifecycle does not imply ownership of the content. 

So, according to the HL7 SDWG a structured document has the characteristics of being persistent, whole and human readable, as well as being managed including having a steward, the potential to be authenticated; and establishes the default context for its contents. 
For the purposes of this project and this scope definition we will state that an electronic clinical document:

· Is representable as an HL7 CDA document with modifications to support R2 data types

· May contain binary elements which represent scanned images, PDFs, and other electronic files

· Can be persisted in such a way that elements of the documents can be utilized for searching and analytic functions

3.1.1 Document Source Formats

Beyond the above definition of a document it should be noted that existing documents within the scope of this project are not currently always represented as electronic clinical documents and are not limited to the HL7 CDA format.   Documents that need to be managed by the electronic health record may be sources as electronic – such as an HL7 CDA Discharge Summary – or can be paper based.  Paper based documents need to be incorporated into an EHR, but normally this would be done through scanning and applying the context through indexing at the time of entry.    Consequently a piece of paper – such as a signed consent form – could be scanned and have the characteristics of a document that are not inherent in the paper form added at the time of scanning into the record.  For the purposes of this scope, the definition of a document will always be represented in a Structured Document format as reflected in the CDA paradigm.  Paper documents (scanned) will be represented in CDA structures with CDA structured context (i.e. the CDA header). 
3.1.2 Documents Contain Data

Documents, based on the definition above, must be human readable; however, it is also anticipated that most electronic documents will also incorporate significant portions of discrete data (including images) that may be at different levels of encoding.   

For example, a discharge summary may include textual information and a table of medications prescribed on discharge, but might also include a codified list of discrete medications.

The expectation of an EHR receiving a document that contains discrete data is that the discrete data, where appropriate, would be incorporated into the EHR's discrete data and displayed alongside discrete data received from other sources or input directly into the EHR.  For example, the EHR's Medication List would be updated based on medications entered by the EHR user, but also from medication information in discharge summaries, transfer of care documents, treatment plans, insurance providers or updates from a pharmacy system.   

Paramount to the extraction of data and its representation in the electronic health record is the necessity to represent the data's provenance. 
3.1.3 Documents Reference other Documents

Some documents may be amalgamations of other documents or information derived from other documents and sources.    Revisiting the characteristics of a document such as the potential for authentication and wholeness explain the importance of maintaining the concept of the document.  For example, a Consultation Report may incorporate results from diagnostic testing and reference reports received from specialists that were party to the consultation.   However, once the author (presumably the consulting provider) has amalgamated the materials into his report, included links to referenced and related documents and authenticated them as whole within the context provided; then the new document is formed.  

The importance of maintaining the integrity of the document as a 'whole and authenticated' product is critical to the integrity of the EHR.  Whilst it is expected – and desired – for the receiving EHR to extract the discrete diagnostic data that was included in the report into the relevant sections of the EHR; it is equally critical for the document to continue to be preserved in its original form.   
3.2. Sources & Destinations for Document Exchange 

There are numerous sources of external documentation that may be relevant to an ambulatory oncology setting.  

· Administrative systems such as Practice Management Systems (PMS)

· Financial information systems

· Other EHR systems

· Personal Health Record Systems

· Health Information Exchange Networks

· Other caEHR systems

· Hospital or acute care systems

· Clinical Trial Research systems
· Cancer Registries

· Departmental systems (Lab, radiology, pharmacy)

3.3. Types of External Documents 

There are numerous types of external documents that could be incorporated into an EHR however; the practicality of incorporating them depends on several factors such as the availability of the documents and data in electronic format; or if in paper format the benefit of scanning it into the record. 

Likewise the caEHR setting will be expected to generate and exchange documents with other practice systems.  There are many situations when the caEHR will want to incorporate data that has been received from external sources into a document that it is generating to send.  A simple example of this would be the inclusion of a lab test result in a referral request document. 

The HL7 CDA Specification requires that the LOINC (OID 2.16.840.1.113883.6.1) code system should be used for classifying documents.  However, the following list identifies the key documents that would be sent or received by the caEHR to be considered in this scope of work. 
	Document Type
	caEHR Authors
	caEHR Receives

	Operative Report 
	Yes
	Yes

	Consultation Report
	Yes
	Yes

	Administrative Reports and Documents
	Yes
	Yes

	History and Physical Report
	Yes
	Yes

	Summary of Care Report 
	Yes
	Yes

	Progress Notes
	Yes
	Yes

	Discharge Summary
	No
	Yes

	Treatment Plan Report
	Yes
	Yes

	Radiology Report
	Yes
	Yes

	Pathology and Laboratory Reports 
	Yes
	Yes

	Pedigree and Genetics Reports
	Yes
	Yes

	Outcome Report
	Yes
	Yes


3.3.1 Operative Report 

The Operative Note is a frequently used type of procedure note with very specific requirements set forth by regulatory agencies. The Operative Note or Report is created immediately following a surgical or other high-risk procedure and records the pre and postsurgical diagnosis, pertinent events of the procedure, as well as the condition of the patient during and following the procedure.
The Oncologist will create an operative report following a surgical procedure such as a bone marrow specimen collection that was completed in the office. 

The Oncologist will expect to receive operative reports from surgical oncologists or other surgical practitioners from surgical specialty EHR systems or Hospital Information Systems. 
3.3.2 Consultation Report

A consultation is a request from one physician to another for an advisory opinion. The consultant performs the requested service and makes written recommendations – the Consultation Report - regarding diagnosis and treatment to the requesting physician. The requesting physician utilizes the consultant’s opinion combined with his own professional judgment and other considerations (e.g. patient preferences, other consultations, family concerns, co-morbidities) to provide a new or modified treatment plan for the patient.

The oncologist will create a consultation report following the completion of a requested consultation.

The oncologist will expect to receive a consultation report in response to a requested consultation and expects that the consultation report received be matched in the EHR to the original consultation request. 

3.3.3 Administrative Reports and Documents

(Preferences, Directives, Consents and Authorizations) 

Directives are legally binding instructions given by individuals specifying what actions should be taken for their health in the event that they are no longer able to make decisions due to illness or incapacity.  A Preference document refers to a document outlining a patient's preferences regarding treatment options. Consents are the provision of approval or assent to a particular treatment or treatment approach.   Authorizations can be similar to consents when provided by the patient (or patient representative); or may be a certification or authorization that an insurer provides for a treatment or service.  Obtaining an authorization from the insurer means that the insurer is obligated to pay for the service, assuming it matches what was authorized. Many smaller, routine services do not require authorization.  
The oncologist will create administrative reports and documents as necessary to record the decisions, preferences and administrative authorizations relevant to the patient and the treatment.  These documents are often printed forms (or completed documents) that are signed and then scanned into the EHR record.  

The oncologist will expect to receive administrative reports as part of the patient's medical record when accepting care of the patient or when working in a multi-disciplinary team.  These may be received as paper documents to be scanned or as electronic representations of previously scanned documents.   Authorizations from insurers may be also received electronically in response to an eligibility authorization request to the insurer. 
3.3.4 History and Physical Report 

A History and Physical Report is a medical report that documents the current and past conditions of the patient.  The History and Physical report may also contain the provider's initial assessment and preliminary treatment plan information.   
The oncologist will create a history and physical report during an initial assessment appointment.  Even in cases where the oncologist has received a history and physical report from a previous provider the exercise of reviewing the current and past condition of the patient is normally conducted and documented in this report.

The oncologist will expect to receive a history and physical report from a previous provider when care is initiated and may exchange these as part of working in a multi-disciplinary team
3.3.5 Summary of Care Report 

The Summary of Care report contains the most relevant administrative, demographic, and clinical information facts about a patient's healthcare, covering one or more healthcare encounters. It provides a means for one healthcare practitioner, system, or setting to aggregate all of the pertinent data about a patient and forward it to another practitioner, system, or setting to support the continuity of care. The primary use case for the summary of care is to provide a snapshot in time containing the pertinent clinical, demographic, and administrative data for a specific patient. 

The oncologist will create a summary of care report whenever there is a partial or full transfer of care to other provider or when requested by the patient.  

The oncologist will expect to receive a summary of care report from a previous provider when care is initiated and may exchange these as part of working in a multi-disciplinary team. 
3.3.6 Progress Notes

Progress Notes are the part of a medical record where healthcare professionals record details to document a patient's clinical status or achievements during the course of a hospitalization or over the course of outpatient care.  Progress notes are written in a variety of formats and detail, depending on the clinical situation at hand and the information the clinician wishes to record. A very common format is the SOAP note, where the note is organized into Subjective, Objective, Assessment, and Plan sections. Documentation of care and treatment is an extremely important part of the treatment process. Progress notes are written by both physicians and nurses to document patient care on a regular interval during a patient's treatment.

Progress notes serve as a record of events during a patient's care, allow clinicians to compare past status to current status, serve to communicate findings, opinions and plans between physicians and other members of the medical care team, and allow retrospective review of case details for a variety of interested parties. They are the repository of medical facts and clinical thinking, and are intended to be a concise vehicle of communication about a patient’s condition to those who access the health record. 

The majority of the medical record consists of progress notes documenting the care delivered and the clinical events relevant to diagnosis and treatment for a patient. They should be readable, easily understood, complete, accurate, and concise. They must also be flexible enough to logically convey to others what happened during an encounter, e.g., the chain of events during the visit, as well as guaranteeing full accountability for documented material, e.g., who recorded the information and when it was recorded. 

Providers are generally required to generate at least one progress note for each patient encounter. Physician documentation is then usually included in the patient's chart and used for medical, legal, and billing purposes. Nurses are required to generate progress notes on more frequent bases; depending on the level of critical care notes may be required anywhere from several times an hour to several times a day.

Whilst historically progress notes have contained limited discrete data and structure, it is expected that the caEHR will introduce the capability to support structured progress notes and discrete data capture to enable more useful presentation of information across progress notes.

3.3.7 Discharge Summary

The Discharge Summary is a synopsis of a patient's care during their stay at a hospital and provides pertinent information for the continuation of care following discharge.  The Joint Commission requires the following information to be included in the Discharge Summary:  Reason for hospitalization, Significant findings, Procedures and treatment provided, Patient’s discharge condition, Patient and family instructions (as appropriate), and Attending physician’s signature.

The oncologist will expect to receive a discharge summary whenever a patient is discharged from an acute care setting or from a treatment series.

3.3.8 Treatment Plan Report

A treatment Plan is the formulation, implementation, management and completion of an intended set of activities to treat a specific condition. A treatment plan may contain one or more courses of treatment, or activities.   The Treatment Plan Report is a representation of the treatment plan indicating the relevant clinical information planned and completed for the patient's treatment and will incorporate input from diagnostics and other information gathered.   The Treatment Plan may be authored based on a treatment plan template and may reference standard treatment plans for all or part of the treatments. 
 The oncologist(s) will create a treatment plan report whenever there is a partial or full transfer of care to other provider or when requested by the patient.  The treatment plan may be authored and authenticated in collaboration with the multi-disciplinary team or from a Tumour Board. 
The oncologist will expect to receive a treatment plan report when care is initiated and may exchange these as part of working in a multi-disciplinary team. 

3.3.9 Radiology Report

A Radiology Report contains a consulting specialist’s interpretation of image data and will usually include appropriate linkage to the related images. It is intended to convey the interpretation to the referring (ordering) physician and become part of the patient’s medical record. It is intended for use in Radiology, Gastroenterology, Cardiology, Orthopedics and other imaging specialties. 

The oncologist will create a radiology report when they examine (read) an image collected within the office environment.  For example, many oncologists will have radiology equipment in their offices for convenience and will either read images themselves or contract with a radiologist to read the images.   The reports for these images are authored by the Oncologist's office and need to be generated in the EHR.

The oncologist will expect to receive a radiology report directly from a radiology information system as well as forwarded from other EHR (or caEHR) systems either in fulfillment of an order placed or as supporting information exchange as part of a multidisciplinary team. 
3.3.10 Pathology and Laboratory Reports

The Pathology and Laboratory Reports contain description of cells and tissues made by a provider (pathologist, oncologist etc) based on microscopic evidence, and sometimes used to make a diagnosis of a disease.  The report will contain all of the information relevant including the date of specimen collection, immunochemistry and histochemistry, microscopic and macroscopic descriptions.   There is a distinction between laboratory results and a laboratory report – the report conforms to the definition of an electronic clinical document as outline above, whilst the laboratory results alone would not and are not considered part of this scope. 
The oncologist will create a pathology report when they examine (read) a specimen collected within the office environment.   For example, many oncologists obtain a bone marrow samples in their office and will then examine the specimen and generate the report based on the observed specimen.   The oncologist will expect to receive a pathology or laboratory reports directly from Laboratory Information Systems as well as forwarded from other EHR (or caEHR) systems either in fulfillment of an order placed or as supporting information exchange as part of a multidisciplinary team. 
3.3.11 Pedigree and Genetics Reports

Pedigree and Genetics reports may be as simple reports or complex model based discrete data structures.   A Pedigree report may be developed by an oncologist by documenting the  family history and reporting the conclusions derived from this analysis regarding the patient's genetic propensity for certain clinical conditions.  The report may also be generated by a specialty pedigree EHR application and be in the form of a discrete family history model which describes a patient’s pedigree with genomic data using the Genotype models (e.g., GeneticLocus) to carry the genomic data for the patient’s relatives. The requirement for an elaborated Clinical Genomic Family History Model is depended on the requirements of the practice and available resources to the oncologist. 

The oncologist will create a pedigree and genetics report as part of the patient evaluation and diagnostic exercise. This report will be authored in the EHR as part of the family history and clinical documentation. 

The oncologist will expect to receive a pedigree and genetics report from another provider who has completed this analysis, or may expect his EHR to interface with a specialty Pedigree analysis application. 
3.3.12 Outcome Report

An outcome report reflects the evaluation of a patient's status relative to tumor burden, functional status, and quality of life at a point in time relative to an earlier reference point, usually the initiation of treatment.  In some cases it may also document the cost of cancer specific interventions to date as well for relative cost analysis. The report documents at a minimum, the original cancer diagnosis, date of diagnosis, therapeutic , diagnostic and non-therapeutic interventions and the results  of these interventions during the time interval measured. It should include a quality of life assessment score and the instrument used to obtain the score. Ideally the data would be trended in graphical form for easy interpretation of progress or decline. 

Data to populate the outcome report should be gathered from existing EHR data or called from services exposed by existing registries or applications at points of service such as a pathology, lab or imaging systems. Analysis of the outcome document may be done by the clinician or aided by an analytical service. 

The document may alternately include a population outcome measure for the same cancer diagnosis and staging from aggregate data in the EHR or from a regional cancer registry or national outcome service to provide comparison data. 

The patient may expect to receive a copy of the report directly or may request the report be sent electronically to a personal health record or another health care provider.

An abstract of the report should be available via an exposed service and constructed in a format compatible to be consumed by a cancer registry for purposes of satisfying reporting requirements. 
3.4. Existing Standards Activities

Complete analysis of the available standards and their alignment with the specific requirements within ambulatory oncology for each of the documents identified is an activity that needs to be conducted as part of the analysis deliverables for this track.    
Whilst we have been able to identify existing HL7 CDA, V2 or V3 messaging standards or implementation guides that seem to map appropriately to the identified documents there are some known decisions that preclude simple adoption of these standards for the purposes of this project.  These decisions include the API design and the selection of data types.

However, the project's Domain Analysis Model has already incorporated the CDA structure so where we have been able to identify appropriate CDA implementation guides the structures to support those documents should already be included in the DAM. Those documents that we identified which are not so derived will have to be reviewed at some point to insure compliance at the RMIM.
The following list identifies known standards for the format of documents identified as within the scope of this track of work. 

	Document Type
	Existing Standard
	Comments

	Operative Report 
	HL7 CDA US Realm DSTU

Operative Notes 
	

	Consultation Report
	HL7 CDA US Realm DSTU Implementation Guide: Consultation Notes


	The Consultation implementation guide passed DSTU ballot in January 2008.

	Administrative Reports and Documents
	
	No standards identified yet.

	History and Physical Report
	HL7 CDA US Realm DSTU Implementation Guide: History and Physical


	The H&P implementation guide passed DSTU ballot in January 2008.

	Summary of Care Report 
	HL7/ASTM US Realm Normative Implementation Guide: CCD


	The HL7/ASTM CCD Implementation Guide passed Normative ballot in May 2007.

	Progress Notes
	
	No standards identified yet.

	Discharge Summary
	HL7 CDA US Realm Normative Implementation Guide: Care Record Summary Release 1
Care Record Summary Release 2 Discharge Summary

IHE XDS-MS for Discharge Summary 

HITSP C48
	The Discharge Summary implementation guide Release 2 is in development. 



	Treatment Plan Report
	
	No standards identified yet.

	Radiology Report
	HL7 CDA UV Realm Informative Implementation Guide: Imaging Integration Release 1.0

	Release Imaging Integration implementation guide passed Informative ballot in March 2009.

	Pathology and Laboratory Reports 
	HL7 CDA HITSP Lab Report Document Component (HITSP/C37)

HL7 V2.5.1 
	Most laboratory reports are currently exchanged using HL7 2.x which is not RIM aligned. 

	Pedigree and Genetics Reports
	HL7 Version 3 Standard: Clinical Genomics; Pedigree, Release 1 

ANSI/HL7 V3 CGPED, R1-2007 
Date Approved:7/5/2007
	This is an HL7 3.x message specification with unknown implementation levels.

To utilize this structure would need to resove question of how to incorporate into a CDA document. 

	Outcome Report
	
	No standards identified yet.


3.5. Ambulatory Oncology Functional Profile 

3.5.1 Background

3.5.1.1 HL7 Functional Model

The HL7 EHR System Functional Model (EHR-S FM) provides a reference list of functions that may be present in an Electronic Health Record System. The function list is described from a user perspective with the intent to enable consistent expression of system functionality. This EHR-S Model, through the creation of Functional Profiles, enables a standardized description and common understanding of functions sought or available in a given setting (e.g. ambulatory oncology).  The EHR-S FM Release 1.1 was approved as ANSI standard in 2009.   

The EHR-S FM lists the set of all functions that COULD be present in various EHR systems. Any given EHR system will demonstrate the existence of one or more functions (i.e., a subset) from the entire list (i.e., the superset) of EHR-S FM functions. This subset of functions characterizes the type of system being defined and is referred to as a “functional profile”. The EHR WG intends that unique functional profiles be developed by subject matter experts in various care settings to inform developers, purchasers, and other stakeholders of the functional requirements of electronic systems developed for specific health care domains. The AOFP is one such functional profile.

3.5.1.2 Ambulatory Oncology Functional Profile (AO-FP)

The Oncology Functional Profile is intended to provide requirements necessary for using electronic health record data in support of ambulatory oncology patient care, and to further provide a roadmap toward an evolutionary process of integrating the environment that provides both direct patient care and data for clinical research that is so critical in Oncology. 

This functional profile is aimed at encouraging EHR vendors to incorporate functions into their products that are necessary to support the unique requirements of the ambulatory oncology setting.  It is intended to provide one overall view of the needs of oncology care providers with respect to electronic patient records. 

The profile was developed to identify critical capabilities for the provision of care in an oncology setting including integration of clinical research, clinical trials and secondary clinical uses.   To achieve this objective, they developed and incorporated – where appropriate – expected requirements that have been submitted for inclusion in the HL7 EHR-S Functional Model Release 2.0 as well as leverage requirements from other Functional Profiles such as the Clinical Research Profile. 

The following extracts have been taken from the AO-FP Draft as available April 15th, 2010 – for a current version of the functional profile as it undergoes reconciliation through the HL7 balloting process you may refer to the HL7 wiki page for the project at:  http://wiki.hl7.org/index.php?title=Oncology_EHR_Profile:_Working_Documents .

3.5.2 AO-FP caEHR Inbound Exchange Requirements

3.5.2.1 Capture Documentation from External Clinical Sources (DC.1.1.3.1.2)

Requirement to capture paper documents:
	The system SHALL provide the ability to capture and render scanned documents as images.

	The system SHALL provide the ability to store imaged documents or reference the imaged documents via links to imaging systems.

	The systems SHALL provide the ability to index documents based on the document type, the date of the original document and the date of receipt. 

	The systems SHOULD provide the ability to render documents based on the document type, the date of the original document and the date of receipt. 

	The system SHALL provide the ability to capture, store and render text-based externally-sourced documents and reports.


Requirement to capture text based and continuity of care documents:

	The system SHALL provide the ability to capture, store and render structured text-based reports received from an external source.

	The system SHALL provide the ability to capture HL7/ASTM  CCD (Continuity of Care Document) standards, including structured entries.


3.5.2.2 Capture Referral Request (DC.1.1.3.1.3)

	The system SHALL provide the ability to electronically capture referral(s) from other care provider (s), whether internal or external to the organization.

	The system SHALL conform to function IN.5.1 (Interchange Standards), to support the receipt of electronic referrals. 

	The system SHALL conform to function DC.1.1.3.1 (Capture Data and Documentation from External Clinical Sources) to support the capture of e-referral documents and data. 

	The system SHOULD provide the ability to capture administrative details (such as insurance information, consents and authorizations for disclosure) as necessary from a received referral.

	The system SHALL provide the ability to capture clinical details as necessary from a received referral.


3.5.2.3 Capture Patient History (DC.1.2)

Requirement to capture patient history and continuity of care documents: 
	The system SHALL provide the ability to capture and present previous external patient histories in compliance with Function DC.1.1.3.1.1 (Capture Data and Documentation from External Clinical Sources).

	The system SHALL provide the ability to capture structured data in the patient history.

	The system SHALL provide the ability to Receive/Input and display CCD documents, using a subset of the HITSP C32 specification for Medication and Immunization History information and file them as intact documents in the EHR.

	The system SHALL provide the ability to Receive/Input and display CCD documents, using a subset of the HITSP C32 specification for Medication and Immunization History information, file them as intact documents in the EHR, and import the discrete data from one or more of the entries in a structured form into the patient record. If coded data is present it shall be maintained or mapped to a local value.


3.5.2.4 Capture Other Documents (DC.1.1.3)

Requirement to capture patient advance directives:
	The system SHALL conform to function DC.1.1.3.1 (Capture Data and Documentation from External Clinical Sources) and capture scanned patient advance directive documents and “Do Not Resuscitate” orders.


Requirement to capture consents and authorizations
	The system SHALL conform to function DC.1.1.3.1 (Capture Data and Documentation from External Clinical Sources) and capture all scanned paper consent and authorization type administrative documents.


3.5.2.5 Capture Data from External Clinical Sources (DC.1.1.3.1.1)

Requirement to capture Clinical Result Images:
	The system SHALL provide the ability to capture, store and render clinical result images from an external source.  This MAY be implemented by capturing and storing a link and rendering through an external system.

	The system SHALL provide the ability to support standards-based interoperability to receive clinical result images from an external source.

	The system SHOULD provide the ability to capture, store and render other forms of clinical results (such as wave files of electrocardiogram tracings or psychological assessment results) received from an external source.


3.5.3 AO-FP caEHR Outbound Exchange Requirements
3.5.3.1 Produce a Summary Record of Care (DC.1.1.4)

	The system SHALL present summarized views and reports of the patient’s comprehensive EHR including, but not limited to, discharge summary requirements as required by jurisdictional law.

	The system SHALL include at least the following in the summary:  problem list, medication list, allergy and adverse reaction list and procedures.


3.5.3.2 Produce a Referral Order
(DC.1.7.2.4)

	The system SHALL provide the ability to capture and communicate referral(s) to other care provider (s), whether internal or external to the organization including adequate detail to route the order.

	The system SHALL provide the ability to communicate referral orders to the correct provider or provider organization.

	The system SHALL provide the ability to communicate referral orders to the correct provider or provider organization using standards-based interoperability.


3.5.3.3 Produce Care and Treatment Plans (DC.1.6.2)
	The system SHALL provide the ability to transfer plans of care and treatment to other care providers.

	The system SHALL provide the ability to transfer a Treatment Plan to another provider or practice and associate it with a different Care Plan. 


4. Project Scope

4.1. Scope Inclusions

The scope of this work track is the exchange of documents including the generation of appropriate documents from information contained in the EHR and the receipt and processing of documents for inclusion in the EHR. 

The scope includes the receipt and incorporation into the EHR of both electronic documents and paper documents.   Electronic documents SHALL be in the HL7 Clinical Document Architecture format. Receipt of paper documents to be incorporated into the EHR SHALL include scanning and indexing capabilities and SHALL be represented as CDA electronically. 

The scope includes the appropriate indexing of scanned paper documents and structuring as CDA to allow for necessary filing, management and retrieval of the document.

The scope includes the incorporation of any discrete data that may be included in the document into the appropriate tables in the EHR so that it can be managed as discrete data in the EHR in addition to managing the document as a whole.  The EHR SHALL maintain the provenance of data extracted from a document and provide the ability to render the provenance with the data. 
The scope includes the support for receiving and managing related documents and their relationships.

The scope includes the overall management of document exchange as well as the specific list of documents identified in Section 3.3 above.

The scope includes the definition of the contents of specific documents (i.e. the payload) leveraging where possible the standards as specified in Section 3.4 

4.2. Scope Exclusions

The scope does not include order management, diagnostic orders or referral orders.  These are addressed in other tracks of the project.
The scope does not include the receipt of diagnostic discrete data results such as laboratory tests.

The scope does not include the exchange of prescriptions and e-prescribing.
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caEHR Strategic Goals and Objectives

	
	Goal
	
	Objective

	G1
	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

	G2
	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. 

	G3
	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)

	
	
	O3.5 
	Draw patient related information from all points of care to ensure a comprehensive view of patient information for 

	G4
	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

	
	
	O4.3
	Enable personalized medicine and treatment plans by leveraging the available health information.


�  Wes Rishel, Gartner Group





�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)?





�






[image: image3.png]Figure 1. The Diffusion S-Curve

Laggards

Late majority

Early majority

Early adopters

Innovators

Source: Institute for the Future



