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Preface

i. Notes to Readers

a) Reference and Normative Sections
Each section of this Functional Profile indicates if the section is Reference or Normative.  Those sections identified as Reference are provided to explain and support the functional profile, but do not include any information that must be conformed to by an EHR system using the functional profile.  Sections denoted as Normative include the content of the functional profile that must be adhered to according to the conformance criteria. 

b) Document Format and Access

This document is being published for balloting purposes in PDF format; however, it may also be obtained, in MS-Word format from the project's wiki at:   (http://wiki.hl7.org/index.php?title=Oncology_EHR_Functional_Profile).  In addition to this document, all the project's working drafts, discussions, minutes and other materials are also available from this wiki.  

ii. Acknowledgements
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The Oncology Functional Profile Task Group was tasked to review and extend the baseline model for inclusion in the HL7 ballot process.  This group is comprised of dedicated individuals representing clinical oncology expertise (Medical, Surgical, Radiation, Pediatrics and general), EHR technology vendors, clinical research technology vendor, healthcare technology vendor, and federal regulator.  
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iii. Realm

This profile was initially developed based primarily on US requirements as this was the principle representation during the workgroup discussions.  However during the review process international input from Australia and Europe was incorporated.   This profile is likely applicable to any setting in which ambulatory oncology is being performed; it is hoped that the HL7 engagement and balloting process either bring broader requirements to the table or help confirm the universal applicability.  We certainly recognize that in non-US settings it may be applicable to modify the language used to describe potential users of the system. 
iv.  Changes from Previous Release

This is the first release of this functional profile. 
1 Introduction (Reference)
Welcome to the Ambulatory Oncology Functional Profile  (CAOFP) project of the Electronic Health Record Working Group. 
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 project aimed to develop a Functional Profile that identifies critical capabilities for the provision of care in an oncology setting including integration of clinical research, clinical trials and secondary clinical uses.  The Functional Profile is conformant with the HL7 EHR-S Functional Model Release 1.1, under the auspices and direction of the HL7 EHR Working Group (EHR WG).  The project has also worked closely with the EHR WG to incorporate – where appropriate – expected requirements that have been submitted for inclusion in the HL7 EHR-S Functional Model Release 2.0.   With an objective of achieving maximum alignment with the EHR WG work products and other existing HL7 EHR Functional Profiles, this project has also sought to leverage requirements from other Functional Profiles where appropriate. 

1.1 Background

1.1.1 HL7 Electronic Health Record Functional Requirements

Founded in 1987, Health Level Seven is a not-for-profit healthcare standards development organization (SDO) accredited by the American National Standards Institute (ANSI). While traditionally involved in the development of messaging standards used by healthcare systems to exchange data, HL7 has begun to develop other standards related to healthcare information systems. In 2002, a newly formed HL7 EHR working group (EHR-WG) began development of a functional model for electronic health record systems (EHR-S). Shortly thereafter, a number of organizations approached HL7 to develop a consensus standard to define the necessary functions for an EHR-S, and in 2004 HL7 published the EHR-S Functional Model as a Draft Standard for Trial Use (DSTU). [1] The Functional Model underwent membership level ballot in September of 2006 and January 2007, and was approved an HL7 standard in February 2007.  In June 2009 the Release 1.1 of the HL7 Functional Model was approved and published.  

What is a “Functional Profile”?

The EHR-WG intends that unique functional profiles (herein referred to as profiles) be developed by subject matter experts in various care settings and specialties (e.g. Ambulatory Oncology, Inpatient, Long-Term Care) to inform developers, purchasers, and other stakeholders of the functional requirements of systems developed for these domains. 

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.

1.1.2 Certification Commission on Health Information Technology 

The Certification Commission on Health Information Technology (CCHIT) adopted the HL7 EHR FM in 2005 as a tool for evaluation of ambulatory systems. Based upon evaluation criteria developed from the EHR Functional Model, CCHIT began certification of these systems in 2006.[4] CCHIT recognizes the value of expanding certification to address particular specialties, care settings, and specific patient populations, and has begun pursuing expansion of certification.   In 2008 CCHIT published their Ambulatory Certification Criteria (2008 Final Release).  CCHIT has committed to the development and publication of an Ambulatory Oncology Certification Criteria and testing suite based upon this Functional Profile
.

1.1.3 National Cancer Institute - Cancer Electronic Health Record Project

The baseline functional profile was established as part of the Cancer Electronic Health Record (caEHR) project of the National Cancer Institute (NCI).  The genesis of this project was the need, expressed by member sites of the NCI Community Cancer Centers Program (NCCCP), for an electronic health record (EHR) tailored to meet the unique needs of outpatient oncology practices.  Existing solutions in use at such organizations, where EHRs are in use at all tend to be generic ambulatory EHRs, which come as large, expensive packages, most components of which oncologists do not need and for which they cannot afford.  NCI’s Center for Biomedical Informatics and Information Technology (CBIIT), in the form of its cancer Biomedical Informatics Grid (caBIG®) program, was asked by the NCCCP program to study the problem and develop a solution available for deployment in NCCCP and other, similar, sites.

The American Society of Clinical Oncology (ASCO) has been studying this issue for a number of years, engaging both the broader nationwide community of oncology practitioners and the EHR vendor community, developing a series of reference scenarios in the form of storyboards and inviting vendors to demonstrate their systems suitability for these scenarios. 

The Center for Cancer Prevention and Treatment (“Cancer Center”) at St. Joseph Hospital of Orange (SJO) developed a Request for Information (RFI) for Electronic Medical Record (EMR) Software in January 2009.  The requirements in this RFI were developed leveraging the CCHIT Ambulatory Certification Criteria and form a key requirements input source for the baseline profile.

1.2 Functional Profile Scope

The scope of this profile is broadly defined as "Ambulatory Oncology"; however, in practice the delivery of Oncology care bridges the hospital, clinic and homecare settings.  Additionally, Oncology is commonly segmented into three principle specialties, Medical, Surgical and Radiation Oncology.  Another perspective of the practice of Oncology is the segmentation by disease (e.g. leukemia), patient type (e.g. pediatric), and body site (e.g. lung or colon cancer).    Some of this segmentation is purely a result of public communications perspectives to support fund raising for research or identifying risk factors contributing towards the segments.   However, this segmentation also reflects the scope of Oncology and the range of requirements to provide care as well as support research and clinical trials.  The following definitions provide more detail on how these types of segmentation impact the requirements of an Electronic Healthcare Record.
1.2.1 Medical Oncology 

A Medical Oncologist is a physician who specializes in diagnosing and treating cancer using chemotherapy, hormonal therapy, biological therapy, and targeted therapy. A medical oncologist often is the main health care provider for someone who has cancer; however, they may also give supportive care and may coordinate treatment given by other specialists. (http://www.cancer.gov/dictionary/)
Medical oncology is a subspecialty of internal medicine that deals in the following three areas:

· treatment of individual malignancies, with an emphasis on a coordinated multidisciplinary approach; 

· management of patients in both the inpatient and outpatient settings; 

· performance of specified non-surgical procedures;

Areas covered in medical oncology include all types of malignancies, clinical research, anC emphasis on supportive care, ethics and palliative care.   Many Medical Oncologists are also considered responsible for providing primary hematologic care for patients with diseases such as sickle cell and hemophilia in addition to hematologic malignancies.
The medical oncologist, along with the sub-specialties of medical oncology, is the primary target users of the oncology EHR supported by this functional profile. 

In oncology it is common that patients are treated by a multidisciplinary team. These teams will coordinate the patient's care and develop joint treatment plans. These teams may consist of the medical oncologist, a radiation oncologist (radiotherapist), a surgeon (sometimes there is a second reconstructive surgeon), a radiologist, a pathologist, an organ specific specialist such as a gynaecologist or dermatologist, and sometimes the general practitioner is also involved.  These disparate team members may be from separate organizations (some hospital based) and are likely using multiple EHR or hospital based systems to manage their individual treatment areas.     Because these disease oriented teams operating over departmental and organizational borders the Medical Oncologist will often take on the role of the coordinator and primary care manager; the general practitioner (primary care provider) often not possessing the specialized knowledge to manage a cancer treatment plan.   

Consequently the medical oncologist, the primary anticipated user of the oncology EHR, will have requirements of the oncology EHR to support the coordination and co-management of the multidisciplinary team.  This will include requirements around the development of multi-disciplinary treatment plans, scheduling, and sharing of discrete and text based clinical information.  The requirements to support sending and receiving referrals and consultations is also a critical component for the oncology EHR. 

1.2.2 Radiation Oncology 
A Radiation Oncologist is a physician who specializes in the use of radiation to treat cancer. 

Radiation therapy is the medical use of ionizing radiation as part of cancer treatment to control malignant cells. This should not be confused with radiology, the use of radiation in medical imaging and diagnosis. Radiotherapy may be used for curative or adjuvant cancer treatment. It is used as palliative treatment (where cure is not possible and the aim is for local disease control or symptomatic relief) or as therapeutic treatment (where the therapy has survival benefit and it can be curative). Total body irradiation (TBI) is a radiotherapy technique used to prepare the body to receive a bone marrow transplant. 

Radiotherapy is used for the treatment of malignant tumors (cancer), and may be used as the primary therapy. It is also common to combine radiotherapy with surgery, chemotherapy, hormone therapy or some mixture of the three. Most common cancer types can be treated with radiotherapy in some way. The precise treatment intent (curative, adjuvant, neoadjuvant, therapeutic, or palliative) will depend on the tumour type, location, and stage, as well as the general health of the patient. (http://en.wikipedia.org/wiki/Oncology)
The Radiation Oncologist uses a Radiation Oncology specific Electronic Health Record (RO-EHR) that is designed to support the specific requirements for calculating and documenting radiotherapy. The RO-EHR controls, verifies, and records all aspects of each individual radiation treatment. As part of the overall oncology treatment team the Radiation Oncologist uses their RO-EHR to communicate with the oncology EHR systems.  The RO EHR also communicates with Treatment Planning Systems, Treatment Management Systems, Treatment Delivery Systems and image viewing systems.  
Whilst it is anticipated that the oncology EHR system may be used by radiation oncologists, it is not primarily the focus and scope of this functional profile to include specialized radiotherapy requirements that are not directly related to general oncology practice. 

1.2.3 Surgical Oncology 

	
	


The Surgical Oncologist is a physician who specializes in the use of surgical interventions to diagnose and treat cancer patients including performing biopsies and other surgical procedures in cancer patients. (http://www.cancer.gov/dictionary/)

The specialty of surgical oncology has evolved in steps similar to medical oncology, which grew out of hematology, and radiation oncology, which grew out of radiology. Though is not blessed by a specialty Board certification, the area of expertise is coming to its own by the success of combined treatment with chemotherapy, radiation, and targeted biologic treatments. The proliferation of cancer centers continues to popularize the field, as will developments in minimally invasive techniques, palliative surgery, and neo-adjuvant treatments.  While many general surgeons are actively involved in treating patients with malignant neoplasms, the designation of "surgical oncologist" is generally reserved for those surgeons who have completed one of the approved fellowship programs. However, this is a matter of semantics, as many surgeons who are thoroughly involved in treating cancer patients may consider themselves to be surgical oncologists.

The surgical oncologist can be involved in determining the appropriate cancer screenings that should be undertaken, and is often responsible for ordering or doing surgical screening procedures such as colonoscopies and biopsies. As part of the diagnostic activities the surgeon may examine patients with issues that may be cancer and is involved in undertaking invasive and non-invasive approaches to determining benign vs. malignant.    The surgeon is also involved in prophylactic surgery (Removing organs to prevent cancer) and may work collaboratively with the medical oncologist to prescribing chemopreventive medications in support of surgical treatment plans.  Whilst the surgical oncologist commonly works as part of a coordinated multi-disciplinary team, some forms of cancer may be treated exclusively by surgical means such as low-grade colon cancer or small melanomas.  In these cases, the surgical oncologist will work independently in coordination with the patient's primary care provider. 
While it is anticipated that the oncology EHR system may be used by surgical oncologists, it is not primarily the focus and scope of this functional profile to include specialized surgical requirements that are not directly related to oncology. 

1.2.4 Specialization Examples
The following are examples of further specializations of oncology.  These specializations may require some nuanced differences in an EHR system, for example paediatric oncology requires support for growth charts and age dependent dosage calculations.   However, these specialties are considered fully in scope for the oncology EHR and this functional profile's scope includes the requirements to support all the patient type, disease type and body side specializations. 

Patient Type Specialization Example - Pediatric Oncology 

Pediatric oncology is a subspecialty of pediatrics that focuses on the diagnosis and treatment of cancer of all types in children from birth throughout young adulthood (age 18-25 depending on local policies).  Treatment consists mainly of chemotherapy, supported by surgery and radiation oncology. The majority of children with cancer are treated in tertiary care centers. While giving treatment, practitioners must address the growth, development, and social needs of the patients and their families.  The majority of these children are treated on clinical research protocols, most of which are run by cooperative clinical trials groups, such as the Children’s Oncology Group.  These clinical trials have led to improved survival in many childhood cancers.  As a result, the number of survivors of pediatric cancer is growing, and the ongoing needs of these individuals, such as managing treatment toxicity and future cancer risk, has also become a priority in the field of pediatric oncology. Because of the extraordinary emphasis on clinical trials, most pediatric cancer programs utilize a variety of clinical research databases in addition to the usual institutional EHRs

Body Site Specialization Example - Gynecologic Oncology

	
	


A Gynaecologic Oncologist is a physician who specializes in treating cancers of the female reproductive organs including ovarian cancer, uterine cancer, endometrial cancer, cervical cancer, and vulvar cancer.  As specialists, they are generally the most appropriate type of physician to treat these kinds of cancers. 

Disease Type Specialization Example – Hematologic Oncology

Hematology is the branch of medicine that is concerned specifically with the study of blood, the blood-forming organs, and blood diseases. Hematology includes the study of etiology, diagnosis, treatment, prognosis, and prevention of blood diseases. Hematologic Oncology is consequently the specialization of the medical treatment of Hematological malignancies.   Hematological malignancies are the types of cancer that affect blood, bone marrow, and lymph nodes. As the three are intimately connected through the immune system, a disease affecting one of the three will often affect the others as well. Hematological diseases that are non-solid may require different handling from solid tumors – see below.

Disease Type Specialization Example – Solid vs. Non-solid Tumors

Solid tumors are commonly diagnosed, treated surgically to remove them, and then followed through a maintenance treatment plan.  They may recur locally or metastasize distantly.  Before surgery, neoadjuvant chemotherapy may be used to reduce the tumor burden, while after surgery, adjuvant chemotherapy is used to prevent or limit recurrence.  If already metastatic at diagnosis, or after metastasis occurs, 1st line chemotherapy is initiated.  When progression occurs after this, 2nd line is initiated and so on.  The status of the disease moves from local disease to no disease after surgery, to metastatic disease.

Non-solid tumors like leukemia do not fit this model.  Therapy begins at 1st line and then progresses from there.  The status of the disease may move from initial presentation through partial remission to complete remission and then to progressive and back again.

Another model of management of the disease is induction and maintenance therapy.

Each of these models may require different ways of recording status and therapies from the EHR.
1.3 Project Methods and Project Plan

An Agile-based project methodology was followed to successfully produce the desired outcomes of this project.  The methodology is based on an iterative approach and in relation to this project we created an Oncology EHR functional profile through iterations and collaborations between cross-functional teams.  The development of this Functional Profile followed the HL7 “How-To Guide for Creating Functional Profiles R.1.1.” to ensure that all aspects of the profile development were considered. 

The first phase of development was to leverage the baseline requirements captured from industry experts associated with the NCI National Cancer Community Center Programs (NCCCPs) and American Society of Clinical Oncologist (ASCO).  These contents were vetted with domain experts in the Oncology field as they were mapped against the HL7 EHR-S Functional Model Version 1.1.  
The second phase was to complete iterative reviews of the Functional Model requirements and conformance criteria with the Domain Expert team and determine if the function was relevant or required by Ambulatory Oncology and to assign a priority.  Each conformance criteria was examined and the normative verb constrained as necessary.   Additionally, each section of the functional model was examined to determine if there were requirements missing or inadequately expressed to meet the needs of the ambulatory oncology environment.     To support discussions during this phase a number of “conversation documents” were developed and used to confirm requirements.    During this phase a comprehensive set of Use Cases and Storyboards were developed to support the documentation of the clinical and business requirements.  A selection of these that articulate the specific Ambulatory Oncology requirements has been included in the Functional Profile documentation.     Where the team determined that the functional requirements were adequate, but could benefit from some more specific language to explain them in the context of ambulatory oncology, Normative Narratives were developed and have also been included in this Profile. 

The third phase was to engage a wider stakeholder group to validate the initial draft materials.  This was accomplished through the HL7 Oncology Task Group under the sponsorship of the HL7 Electronic Health Record Workgroup.  The Task Group reviewed the draft materials in detail, conducted regular conference calls to review comments and feedback and all the materials were updated based on this review.  The materials were formatted according to the HL7 guidelines and subjected to balloting through the HL7 organization.   The co-facilitators provided regular, formal reports to the EHR WG at HL7’s tri-annual Working Group Meetings and collaborated with the EHR WG regarding issues, guidance, and support.  Additionally a co-chair of the HL7 EHR WG attended most of the task group's conference calls and actively engaged in the discussions and decisions regarding the direction of the task group's activities.
The final product consists of a fully vetted Ambulatory EHR Oncology functional profile (this document).  
The AOFP will be registered on the HL7 EHR Work Group’s functional profile website, which is hosted by the National Institute for Standards and Technology (NIST). Note: Other EHR-S FM –based profiles are also located on the website, all of which are free of charge: http://www.nist.gov/profileregistry 

1.4 Standards Basis 

The AOFP is a standards work derived from the HL7 Electronic Health Record System Functional Model Release 1.1, which is in turn based on ISO/TR-20514 Health Informatics – Electronic Health Record – Definition, Scope and Context.  According to the ISO EHR standard:

“The primary purpose of the EHR is to provide a documented record of care that supports present and future care by the same or other clinicians … Any other purpose for which the health record is used may be considered secondary.”

“The Core EHR contains principally clinical information; it is therefore chiefly focused on the primary purpose.  The Core EHR is a subset of the Extended EHR.  The Extended EHR includes the whole health information landscape; its focus therefore is not only on the primary purpose, but also on all of the secondary purposes as well.  The Extended EHR is a superset of the Core EHR.”

The oncology EHR FP supports both the primary use of an EHR System for the Ambulatory Oncology setting; but also addresses specific oncology requirements for secondary uses of an EHR system.

1.5 Profile Development Guiding Principles

The following guiding principles were developed to support the consistent development of the functional requirements and conformance criteria in support of Ambulatory Oncology.

1.5.1 If the isn't broken – don't change it

Starting with the HL7 EHR RM Release 1.1, if the functional requirement or conformance criteria are adequate to ambulatory oncology and ambulatory oncology practice does not include any additional specific requirements then the function/criteria will be left as it is.

1.5.2 Be guided by EHR-S FM Release 2 plans

Where there are changes planned for EHR-S FM Release 2 that are applicable to ambulatory oncology they will be adopted in this functional profile.  If Release 2 plans do not align with ambulatory oncology requirements, this miss-alignment will be brought to the attention of the EHR working group with the objective of influencing the Release 2 plans.  

Additionally, if the project team identifies functions or criteria that are not necessarily specific to Oncology, but are missing from the Functional Model; then these functions/criteria will also be brought to the attention of the EHR working group with the objective of incorporating them into the Release 2 plans. 

1.5.3 Leverage Clinical Research Functional Profile  

The Clinical Research Functional Profile will be reviewed for any applicable functions and conformance criteria that are relevant to ambulatory oncology.  Where they are applicable, these will be leveraged in this functional profile and attributed to the Clinical Research FP.  

1.5.4 Remain Technology and Architecture Agnostic

This functional profile will not specify a required technological or architectural approach as a requirement for conformance.  Within the Overview document possible architectural approaches and technologies may be discussed to assist in understanding the anticipated environment where the functional profile may be implemented; however, these will remain informative reference information only. 

1.5.5 Align with 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.  

Where appropriate, specific alignment to the HIT Meaningful Use criteria will be documented in this functional profile.  This documentation will include a reference section in the overview document and in the description within the functional requirements lists.  This information will remain informative and will only be applicable to US implementers of this functional profile. 

1.5.6 Standards Specificity
In developing this functional profile it is important to balance the need to specify standards and the needs to recognize the variance in standards adoption in different regions.  The approach taken by the Oncology Functional Profile Task Group has been to specify the level of standards possible in this functional profile – for example "HL7" and has added a requirement for derived profiles to further constrain any instances of the phrase "standards-based".

Where a specific standard, implementation guide, or version is known for a specific realm, then a note will be added to provide that information to supplement and support implementation of the functional profile.  Refer to Section 5 below for additional information on this topic.  
2 Implementation Considerations

2.1 Systems, Components and Applications

The oncology EHR Release 1 is primarily focused on patient data collection and management.  This may be a collection of systems or applications, or provided by a single system or application provided by a single vendor.  It is anticipated that the functionality called for in the EN (Essential Now) functions of this profile is likely provided by a single vendor solution.  Future functionality (Essential Future) may likely be provided in components by any number of vendors.

In the Ambulatory Oncology practice there is a need for complex and specialized calculations to support treatment protocols (such as chemotherapy) and to complete diagnostic analysis (such as genetic indicators of risk).   Generic EHR systems generally lack the specific functionality needed to support these specialized requirements and may not have the ability to run accepted risk algorithms, apply complex guidelines and data analysis.   Numerous niche programs have been developed to fill this gap; however, the use of these programs is often limited by the ability to interoperate with the data collected in the EHR.   
The solution to this problem may be approached in two ways.  In this Functional Profile, additional functional requirements have been identified to be included in an EHR System that will support some of the specialized oncology practices.   Examples of this approach are included in the calculation of medication dosing (DC.2.3.1.2) and support for specialized assessments (DC.2.1.1).

The other approach to this requirement is the recognition that an EHR system may be composed of multiple component parts.  This may take the form of a more generic EHR system for the non-specialized requirements with sophisticated, standards based, interoperability with specialized niche programs that can perform the calculations and apply the guidelines necessary to support care.  An example of this approach is the requirement to collect patient family history as discrete data (S.3.5.1) and interoperate using the HL7 Clinical Genomics Pedigree Model.     
This Functional Profile does not dictate the structure of necessary system components that would comprise the EHR system, however, it expects that the Ambulatory Oncology EHR Solution as a whole meets the needs specified in the requirements list whether natively, or through using standards based interoperability with specialized programs or modules. 

2.2 Implementation Neutrality

The AOFP team makes no assertion regarding the implementation of the functional requirements. That is, the implementer is free to satisfy the AOFP’s functional requirements by using a (separate) specialized module, by using functionality found in the core EHR system, or by any other method deemed appropriate.

2.3 Explicit Mention of Profile Functionality

The AOFP articulates the functional requirements of oncology systems by listing specific functions and their associated conformance criteria (including certain specialized requirements). Some of the AOFP’s functional requirements will likely already appear in EHR systems and are listed in the AOFP simply to be explicit. For example, the AOFP requires that drug dosages should be computed based on appropriate dosage ranges using the patient's body weight; such functionality very likely appears in well-constructed EHR systems. However, the AOFP team included such criteria explicitly in the AOFP in order to clarify that Ambulatory Oncology PHI expects this level of drug dosage calculation functionality.  The AOFP may also expand upon the requirements to specify that drug dosage calculations should also be computed based also on criteria such as patient's height, body surface area and lab results (such as creatinine levels for carboplatin dosage. .
2.4 Merging the AOFP with other Functional Profiles

Since it is very likely that various Functional Profiles from different domains may be merged (to define the composite functionality for a given EHR system and to list the conformance requirements of a system), it seems likely that Conformance Criteria for a given category will be merged from various Functional Profiles. For example, the business rules functionality for Ambulatory Oncology and the business rules functionality for Evidential Support will likely be combined in the system’s business rules engine.

2.5 Anticipated uses of the AOFP

The AOFP team expects that the AOFP will be used:

· As the basis for creating standards-based conformance scripts to promote the standards-based Certification of systems.

· For creating Request-For-Proposal documents that utilize well-vetted, consensus-based language for describing functional requirements.

· For codifying and asserting de facto approaches, state-of-the-art approaches, “Best Practices”, and desired future approaches for Ambulatory Oncology systems

· For capturing and clarifying Ambulatory Oncology system assumptions.

· For scoping systems in such a way as to promote a modular architectural approach to system construction.

· For clarifying the interface (and integration) requirements between modules (by first clearly scoping the requirements of each module)

· As a method for enabling extensible functionality (by specifying a base level of functionality).

· To help leverage investments in existing systems and “future-proofing” new systems by describing their functionality using standards-based terms and well-constructed roadmaps.

· To facilitate negotiations between vendors and purchasers when developing system specifications and roadmaps.

· To facilitate the use of an iterative approach when prioritizing the development of modules.

2.6 Likely Implementation Approaches

The AOFP will likely be implemented in one or more of the following ways:

· The AOFP may be embedded within EHR systems. That is, EHR systems will be enhanced to provide/include Ambulatory Oncology functionality within the EHR system.

· The AOFP may result in a standalone Ambulatory Oncology -related EHR system component. That is, a vendor or provider may create a standalone application that performs Ambulatory Oncology functions, and the resulting application will be integrated into other systems by means of system interfaces.

· The AOFP may result in one or more small, best-of-breed modules that may be integrated with other Ambulatory Oncology modules to form a more complete Ambulatory Oncology system component of an EHR system. 

2.7 EHR Interoperability – Family History Example 

2.7.1 Personal Health Record Interoperability 

Health care professionals and the general public have widely accepted the importance of family health history for predicting increased risk for a number of common diseases, including cancer, heart disease, and diabetes. As our scientific understanding of the molecular and genetic/genomic basis for health and disease improves, the importance of family health history as a valuable predictive tool has only increased. This has been highlighted throughout HHS [United States, Department of Health and Human Services] by the Surgeon General’s online web portal for collecting family health history information, the ‘My Family Health Portrait’, developed in conjunction with the NIH [National Institutes of Health] and the Centers for Disease Control and Prevention. The Family Health History priority area for the PHC [Personalized Health Care] Workgroup includes activities of immediate concern related to use case development by AHIC. These use cases were based upon the HITSP Personalized Healthcare Interoperability Specification.  

The use case should represent the continuum of information collection, from consumer entry of family health history in the PHR [Personal Health Record] to clinician entry of family health history in the EHR [Electronic Health Record], with the longer term goal of interoperability between the PHR and EHR. 

Health care providers involved in any pilots of this use case should examine the merits of developing a modular family history tool, where collection of family health history is performed within the EHR.

2.7.2 Niche Program Interoperability 

Once discrete, standards based information has been captured in the EHR – either directly or through interoperability with a PHR – a standards based messaging of this information to a variety of richer family history tools that perform risk analyses may be conducted. In these tools, family history data can continue to be extended with new family history information as well as analyzed using the latest risk assessment algorithms. The enhanced family history and results of these algorithmic calculations could then be returned to the EHR, allowing for the ongoing curation of novel risk assessment algorithms and use of these tools in concert with well established family health history collection tools.

In line with the recommendations of the American Health Information Community, the idea of modular software programs external to the EHR has significant utility in increasing the speed of improvement to EHR systems.  Rather than ask the EHR to be all things to all people, and to develop all functionality within the EHR, there is significant advantage to be gained by allowing experts and entrepreneurs to develop extended functionality in specific areas.  This will require a complete data set within the EHR to hold the data, a standard language and vocabulary for transmitting information, a secure connection between the EHR and the external module to allow transmission of data to the module and return of results to the EHR from the module, and a gating mechanism, to avoid multiple parties simultaneously working on the same patient data at the same time (producing potential conflicts).
Using family history as an example, the EHR database should contain all the core data elements of family history recommended by AHIC and the HL7 pedigree model, and all the core elements needed to collect and transmit genetic testing results as defined by the HL7 genetic testing transmission model (V2).  The vocabulary should follow standards of the industry (e.g., LOINC, SNOMED, etc.).  A secure connection may be defined and created with an external module for capturing, recording, analyzing and displaying (Pedigree) family history. 
The external software module may be a local program or a web service.  The module should depend upon up to date knowledge bases maintained at the Society or Government level.  Data existing in the EHR will be locked and transferred to the external module using the HL7 message or other standardized messaging systems for use and manipulation by the clinician.   At the conclusion of that interaction, the data should be returned to the EHR and that area of the EHR will be unlocked. 

Whist this example has been based on family history, a similar approach can be used for any module, e.g., chemotherapy orders, follow-up recommendations, screening recommendations, breast clinic module, etc.).  This approach will allow multiple methods to be developed, tested and iterated thru for each specific area.

2.8 Interoperability

All components, modules, or applications within an EHR system used to support ambulatory oncology should respond to users in a well-integrated fashion.  Thus, each component, module or application must be interoperable to the degree required by the function description and conformance criteria specified in this profile.  ISO 20514 states: 
“The key to interoperability is through standardization of requirements for the EHR (record) architecture (e.g. ISO/TS 18308:2004) and ultimately the standardization of the EHR architecture itself (e.g. ENV 13606-1:2008)”.

In the US, HITSP (Healthcare Information Technology Standards Panel) serves as a cooperative partnership between the public and private sectors for the purpose of achieving a widely accepted and useful set of standards specifically to enable and support widespread interoperability among healthcare software applications, as they will interact in a local, regional and national health information network for the United States.  HITSP produces "Interoperability Specifications" - documents that harmonize and recommend the technical standards necessary to assure the interoperability of electronic health records and help support the nationwide exchange of healthcare data. Federal agencies administering or sponsoring federal health programs must implement relevant recognized interoperability standards in new and updated systems. These standards will also become part of the certification process for electronic health records and networks.  Each HITSP specification defines a set of constructs that specify how to integrate and constrain selected standards to meet the business needs of a use case.  For example
For example, HITSP Component (C32) describes summary documents content using HL7 Continuity of Care Document (CCD) for the purpose of information exchange.  The content may include registration summary, demographic data, and basic clinical information including allergies, test results and medication history information.  C32 content provides the basic data elements and standards that are supported by this component. 

3 Glossary 

The following is a glossary of terms that are specific to oncology and have been used in this functional profile.  Refer to Section 5.1 for a list of standards specifically relevant to Ambulatory Oncology. 
Whilst this glossary is comprehensive, the project team recognizes that it is still a work in progress and will continue to be added to and enhanced as the functional profile is developed.  Reviewers and users of the functional profile are strongly encouraged to submit terms that should be added to this glossary to the project team for inclusion.

	Term
	Explanation of use in Outpatient Oncology Functional Profile

	Activity
	Any action that can be planned scheduled or performed to improve the health or alter the course of the disease. Examples may include but are not limited to patient assessment, surgical procedure, medical treatments, counseling, and clinical trial enrollment.

	Adverse Event
	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.

	Anti-emetic guidelines
	Anti - emetic guidelines that are practice guidelines that indicate the therapies that ought to be associated with the specific therapeutic agent. 

Practice recommendations for the treatment of chemotherapy-induced nausea and vomiting based on the emetogenic potential of the chemotherapy agent(s) administered. Background: Nausea and vomiting associated with cancer chemotherapy can result in significant morbidity, adversely affect a patient’s quality of life and lead to poor compliance with the treatment regimen. Chemotherapy-induced nausea and vomiting (CINV) can also lead to metabolic disturbances, decline of performance and mental status, nutrient depletion, esopha​geal tears, and withdrawal from po​tentially beneficial/curative cancer treatment regimens.  

	Area Under the Curve
	This is an informative pharmacokinetic measurement that represents the patient’s overall exposure to a drug.  When a person takes a medication, the level of the medicine in the bloodstream rises and falls at a rate based on the pharmacokinetic properties of the drug and the elimination capacity of the patient.  The concentration in the blood can be plotted over time.  The area under this concentration-time curve (the AUC) is the overall amount of drug that was present in the bloodstream after a dose.

	Assent
	Even though parents and guardians must consent for their child to join a study, children should have a part in making a decision to join a study, if they are capable of doing so. When a child is asked to have a part in the decision, this is called "assent".

	Targeted Therapy

(Biologic Therapy)
	Molecularly targeted anticancer agents (MTAs) are defined here as those that selectively target specific molecular features of cancer cells such as aberrations in genes, proteins, or pathways that regulate tumor growth, progression, and survival.

	Hematopoietic stem cell transplantation 

(Bone marrow transplantation)
	 Hematopoietic stem cell transplantation (HSCT) is the process and intravenous infusion of hematopoietic stem and progenitor cells to restore normal hematopoiesis and/or treat malignancy.  

	Cancer-specific Survival
	Lung Carcinoma Disease-Free Survival Interval Year Number
The number of years in the period of time after successful treatment of lung cancer in which there is no appearance of new lesions. 
Time from diagnosis until death from cancer or related causes. Often cited in Journal reports, like in Urology, reporting the Cancer-specific survival for men with Prostate Cancer.

	Care Coordinator                         
	The Patient Care Coordinator provides a bridge between the medical and the supportive services.      The medical component is comprised of the various physicians and the medical intervention they prescribe.  The supportive care component encompasses the Patient Care Coordinator and any of the programs offered to the patients and families. Other terms for this role include Nurse Navigator and Patient Navigator. 

	Care Plans
	Care Plans are a list of therapeutic activities that have happened, are happening or will happen and can be organized, planned and checked for completion. It focuses on actions which are designed to solve or minimize problems. It also permits the monitoring and flagging of unperformed activities for later follow-up. A care plan may contain one or more treatment plans.

	Chain of Trust
	"Chain of trust" is a concept used in the computer security field to describe the contractual agreements made between parties to assure that the confidential information they share remains secure throughout its journey. There is no standard set of obligations for chain-of-trust agreements. However, such agreements obligate both parties to adopt a form of strong authentication such that data transmissions are attributable and non-reputable. (Otherwise, one party or the other could claim not to have received an important piece of information sent electronically.) Source: http://www.medscape.com/viewarticle/502875_9 [sic]

	Chemotherapy
	The systemic treatment of cancer using drugs that are non-selective.

	Chemotherapy treatment cycle
	Chemo is typically given in cycles, with rest periods between the cycles. A cycle can last 1 or more days. A cycle is typically given every 1, 2, 3, or 4 weeks. A typical course may consist of multiple cycles.   Cycle refers to a period of time. Chemotherapy is typically given in cycles, with rest periods between the cycles. A cycle can last 1 or more days. A cycle is typically given every 1, 2, 3, or 4 weeks. A typical course may consist of multiple cycles.

	Clinical Data Management System
	CDMS is used in clinical research to manage the data of a clinical trial at an individual investigator site. The clinical trial data gathered at the investigator site in the case report form are stored in the CDMS. To reduce the possibility of errors due to human entry, the systems employ different means to verify the entry. The most popular method being double data entry.

Once the data has been screened for typographical errors, the data can be validated to check for logical errors. An example is a check of the participant's age to ensure that they are within the inclusion criteria for the study. These errors are raised for review to determine if there is an error in the data or clarification from the investigator is required.

Another function that the CDMS can perform is the coding of data. Currently, the coding is generally centered on two areas; adverse event terms and medication names. With the variance on the number of references that can be made for adverse event Terms or medication names, standard dictionaries of these terms can be loaded into the CDMS. The data items containing the adverse event terms or medication names can be linked to one of these dictionaries. The system can check the data in the CDMS and compare it to the dictionaries. Items that do not match can be flagged for further checking. Some systems allow for the storage of synonyms to allow the system to match common abbreviations and map them to the correct term. As an example, ASA could be mapped to Aspirin, a common notation. Popular adverse event dictionaries are MedDRA and WHOART and popular Medication dictionaries are COSTART and WHO-DRUG.

At the end of the clinical trial the dataset in the CDMS is analyzed and sent to the regulatory authorities for approval.

	Clinical guidelines
	Standardized practice recommendations determined by expert groups

	Clinical Marker
	Measurable and quantifiable biological parameters (e.g., specific enzyme concentration, specific hormone concentration, specific gene phenotype distribution in a population, presence of biological substances) which serve as indices for health- and physiology-related assessments, such as disease risk, psychiatric disorders, environmental exposure and its effects, disease diagnosis, metabolic processes, substance abuse, pregnancy, cell line development, epidemiologic studies, etc.

	Clinical pathways
	(Critical pathway, treatment pathway Clinical medicine) A standardized algorithm of a consensus of the best way to manage a particular condition. Modalities used Teletherapy, brachytherapy, hyperthermia and stereotactic radiation. See Oncology, Surgical oncology, a multidisciplinary set of prescriptions and outcome targets for managing the overall care of a specific type of Pt-from pre-admission to post-discharge for Pts receiving inpatient care. Clinical Pathways are intended to maintain or improve quality of care for Patients, in particular Diagnostic Related Groups.

	Clinical Research Protocol

(Clinical Trial Protocol)
	A document that describes the objective(s), design, methodology, statistical considerations, and organization of a trial. The protocol usually also gives the background and rationale for the trial, but these could be provided in other protocol referenced documents. Throughout the ICH GCP Guidance, the term protocol refers to protocol and protocol amendments.

Clinical Trial Protocol is a document that describes the objective(s), design, methodology, statistical considerations, and organization of a clinical trial. The protocol also gives the background and reason the trial is being conducted. The protocol contains a study plan on which the clinical trial is based. The plan is designed to safeguard the health of the participants as well as answer specific research questions. The protocol describes, among other things, what types of people may participate in the trial; the schedule of tests, procedures, medications, and dosages; and the length of the study. 
Source: http://en.wikipedia.org/wiki/Clinical_research  

	Clinical trial 
	Any investigation in human participants intended to discover or verify the clinical, pharmacological, and/or other pharmacodynamic effects of an investigational product(s) (including procedure(s) and devices(s)), and/or to identify any adverse reactions to an investigational product(s), and/or to study absorption, distribution, metabolism, and excretion of an investigational product(s) with the object of ascertaining its safety and/or efficacy. The terms clinical trial and clinical study are synonymous.

The NIH defines a clinical trial/study as a prospective biomedical or behavioral research study of human participants that is designed to answer specific questions about biomedical or behavioral interventions (drugs, treatments, devices, or new ways of using known drugs, treatments, or devices). Clinical trials are used to determine whether new biomedical or behavioral interventions are safe, efficacious, and effective. Behavioral clinical trials involving an intervention to modify behavior (diet, physical activity, cognitive therapy, etc.) fit this definition of a clinical trial. Human subject research to develop or evaluate clinical laboratory tests (e.g. imaging or molecular diagnostic tests) might be considered to be a clinical trial if the test will be used for medical decision making for the participant or the test itself imposes more than minimal risk for participants. Source: http://en.wikipedia.org/wiki/Clinical_trial

	Clinical Trial Management System
	CTMS is a customizable software system used by the biotechnology and pharmaceutical industries to manage the large amounts of data involved with the operation of a clinical trial. It maintains and manages the planning, preparation, performance, and reporting of clinical trials, with emphasis on keeping up-to-date contact information for participants and tracking deadlines and milestones such as those for regulatory approval or the issue of progress reports. 

Often, a clinical trial management system provides data to a business intelligence system, which acts as a digital dashboard for trial managers. In the early phases of clinical trials, when the number of patients and tests are small, most managers use an in-house or home-grown program to handle their data. As the amount of data grows, though, organizations increasingly look to replace their systems with more stable, feature-rich software provided by specialized vendors. Each manager has different requirements that a system must satisfy. Some popular requirements include: budgeting, patient management, compliance with government regulations, and compatibility with other data management systems.
Each sponsor has different requirements that their CTMS must satisfy; it would be impossible to create a complete list of CTMS requirements. Despite differences, several requirements are pervasive, including: project management, budgeting and financials, patient management, investigator management, EC/IRB approvals, compliance with U.S. Food and Drug Administration (FDA) regulations, and compatibility with other systems such as data management systems, electronic data capture, and adverse event reporting systems.

	Computerized Clinical Decision Support (CDS)
	Software designed to use data regarding the patient as it relates to Knowledge Base information, algorithms and guidelines to help determine the best course of action for the patient, to help the clinician understand that action and to help the patient comply with that action.  For example, a system that uses data regarding family history, to run risk algorithms to determine risk and determine the applicable guidelines for care.  The system presents that data to the clinician in a way that helps her/him understand what action to take, displays and begins the institution of appropriate orders and consultations and prints/provides information for the patient specific to them that helps them better understand why they should comply with the recommendations.

	Consult
	A consultation is a request from one physician to another for an advisory opinion. The consultant performs the requested service and makes written recommendations 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 treatment for the patient. 

	Consultation Note
	Notes (encounter details) written by a consulting physician upon the request of the admitting or primary physician.  This has special billing implications

	Course of Therapy
	see Course of Treatment

	Course of Treatment
	A series of activities that are provided to a patient with a therapeutic intent for a specific duration. A typical course may include multiple cycles and/or activities.


	CTCAE 
	The Cancer Therapy Evaluation Program (CTEP) of the National Cancer Institute (NCI) developed the original Common Toxicity Criteria (CTC) in 1983 to aid in the recognition and grading severity of adverse effects

	Cumulative Dose (lifetime and episodic)
	Example use in Profile: "The system SHALL support tracking a patient's cumulative dose (lifetime and episodic) for the purposes of dose calculation decision support and alerting"

Example use in Profile: "The system SHALL be able to manage (include import, store and update) the maximum allowed cumulative dose for all drugs where it is appropriate in the systems' drug database." 

Example use in Profile: "The system SHALL alert the provider when the maximum allowed cumulative dose for a patient may be exceeded as a component of drug interaction and dosing services – including at time of order, administration and treatment planning." 

Total sum of doses of an agent that a person has received over a period of time.  This could include the complete lifetime of the patient or a specific date window of an episode of care. 

Some drugs used in various chemotherapy regimens have a lifetime limit due to their cumulative toxic effects. It is important to understand that it is the individual drug, not the entire chemotherapy regimen that has a lifetime limit.

When there is a maximum recommended/allowed cumulate dose for a drug – this information may be provided by many sources including the drug database systems, clinical trial systems, pharmacies or in-house management and may be updated over time as guidelines may change. 

	Cytogenetics
	The use chromosome banding to analyze structural and numeric chromosomal aberrations; dividing cells are required.  or   Molecular cytogenetic or fluorescence in situ hybridization (FISH) analysis complements and extends analysis for specific genetic aberrations; viable tumor is not required.  or    Additional methods include multiplex (M-FISH), spectral karyotyping (SKY), comparative genomic hybridization (CGH), and microarray-based CGH (aCGH) and other such methods that may become available to identify genetic aberrations.

	Disease Free Survival (DFS)
	From date of diagnosis until date of first recurrence, locoregional or systemic. (RTOG)

	Drug Database
	A drug database provides prices, descriptions, and collateral clinical information on approved drugs (e.g. approved by the US Food and Drug Administration), plus commonly used over-the-counter drugs, herbal remedies, nutraceuticals and dietary supplements.

	Drug efficacy, pharmacogenomic based
	Genetic influence (either inherited or acquired) on the efficacy of a drug

	Drug metabolism, pharmacogenomic based
	Genetic influence on the rate at which a patient metabolizes a drug

	family history


	The genetic relationships and medical history of a family; when represented in diagram form using standardized symbols and terminology, usually referred to as a pedigree
Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Flow cytometry
	The use of Fluorescently conjugated antibodies, bound to cell-surface or intracellular proteins, to allow enumeration and detailed characterization of subsets of cells in heterogeneous mixtures or  Fluorescent DNA-binding dyes allow determination of tumor ploidy and can assess cell-cycle characteristics of tumors

	Formulary
	A formulary is a list of medications managed by an organization.  The organization may be a hospital, an insurance company, a state, or other entity. Typically, the formulary includes attributes of drugs that define whether or not they are recommended, paid for, the level of payment, and sometimes recommended alternative drugs. Providers can access these lists to help determine the most cost effective treatments for the patient.

The following is an interpretation of data structure that is probably incorrect.  See above.

The drugs in a formulary are often listed in two or more groups, depending on how much of the cost the patient is expected to pay. The amount the patient is expected to pay is called co-pay. A typical insurance formulary might include the following groups (also called levels or tiers):

Group
Drugs
Co-pay size
Level 1

Generic drugs

$

Level 2

“Preferred” brand-name drugs

$$

Level 3

“Non-preferred” brand-name drugs

$$$



	Freedom from Progression
	Time from date of diagnosis until first treatment failure (RTOG)

	genetic counseling


	A process, involving an individual or family, comprising: evaluation to confirm, diagnose, or exclude a genetic condition, malformation syndrome, or isolated birth defect; discussion of natural history and the role of heredity; identification of medical management issues; calculation and communication of genetic risks; provision of or referral for psychosocial support

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	genetic predisposition

Synonym: genetic susceptibility


	Increased susceptibility to a particular disease due to the presence of one or more gene mutations associated with an increased risk for the disease and/or a family history that indicates an increased risk for the disease

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Genetic risk assessment


	Calculation of an individual's risk, employing appropriate mathematical equations, of having inherited a certain gene mutation, of developing a particular disorder, or of having a child with a certain disorder based upon analysis of multiple factors including family medical history and ethnic background

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Image Biomarker
	- The subset of biomarkers that manifest themselves via imaging means, including optical, ultrasound, X-ray, CT, PET, SPECT, and MRI.  Examples include: lesion volume, microcalcifications, tumor margin. (NCI caBIG/CBIIT Life Science DAM).   Synonym is ClinicalMarker; MESH

	Immunotherapy 
	The use of therapeutic monoclonal antibodies and immune complexes to kill cancer cells.  These can be targeted therapies.

	Inclusion / Exclusion Criteria
	Criteria used to select participants for participation in a clinical trial or other purposes.  These include general health attributes that may require the participant to be in good health or have a disease for which the investigational drug is targeted.  Inclusion / exclusion criteria also include questions regarding allergies, medications that are prohibited or those required for entry into the clinical trial.  Childbearing potential may be included as well.

	Informed consent
	INSERT GENERAL DEFINITION OF INFORMED CONSENT

Informed consent for clinical trials:

The informed consent process is the critical communication link between the prospective human participant and an investigator, beginning with the initial approach of an investigator to the potential participant.  It is the process of obtaining the legally effective informed consent of the participant or the participant's  legally authorized representative to participate in a clinical trial.  The informed consent process involves three key features: (1) disclosing to potential research participants information needed to make an informed decision; (2) facilitating the understanding of what has been disclosed; and (3) promoting the voluntariness of the decision about whether or not to participate in the research.  
A process by which a participant or legal guardian voluntarily confirms his or her willingness to participate in a particular trial, after having been informed of all aspects of the trial that are relevant to the participant's decision to take part in the clinical trial. Informed consent is documented by means of a written, signed, and dated informed consent form, which has been approved by an Institutional Review Board/Independent Ethics Committee.

	Knowledge Base
	Knowledge base is the content of a particular field of knowledge. A knowledge base is a special kind of database for knowledge management, providing the means for the computerized collection, organization, and retrieval of knowledge use by CDS systems. 
Source: http://en.wikipedia.org/wiki/Knowledge_base

	Medical Algorithms
	Example use in Profile: "The system SHALL have the ability to support medical algorithms"  

A medical algorithm is any computation, formula, statistical survey, nomogram, or look-up table, useful in healthcare. Medical algorithms include decision tree approaches to healthcare treatment (i.e., if symptoms A, B, and C are evident, then use treatment X) and also less clear-cut tools aimed at reducing or defining uncertainty. Medical algorithms are part of a broader field which is usually fit under the aims of medical informatics and medical decision making. Medical decisions occur in several areas of medical activity including medical test selection, diagnosis, therapy and prognosis, and automatic control of medical equipment.

The intended purpose of medical algorithms is to improve and standardize decisions made in the delivery of medical care. Medical algorithms assist in standardizing selection and application of treatment regimens, with algorithm automation intended to reduce potential introduction of errors.

Examples include:

Calculators,. e.g., an on-line or stand-alone calculator for body mass index (BMI) when stature and body weight are given; 

Flowcharts, e.g., a binary decision tree for deciding what is the etiology of chest pain 

Look-up tables, e.g., for looking up food energy and nutritional contents of foodstuffs 

Nomographs, e.g., a moving circular slide to calculate body surface area or drug dosages.

Specific examples relevant in the field of oncology include:

· BRCAPRO (http://www.isds.duke.edu/~gp/brcapro.html ) that combines family history information to determine the risk of carrying a BRCA1/2 mutation

· CancerMath (http://www.lifemath.net/cancer/breastcancer/outcome/index.php) which combines information regarding tumor and patient characteristics to determine prognosis of Cancer)

	Modality
	

	mutation

Synonyms: sequence alteration, sequence variation
	Any alteration in a gene from its natural state; may be disease-causing or a benign, normal variant

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Order Set
	A set of multiple orders ordered as a group. An Order Set is collection of pre-selected medications, labs or other diagnostic interventions/ tests related to a particular condition or procedure. Order sets make the Computerized Physician Order Entry (CPOE) process easier and more efficient. 

	Order Set Template
	A draft or proposed order set that may be modified by individual orderers either permanently or at the time of ordering.

	Overall Survival
	From date of diagnosis until death from any cause. (RTOG)

	Pain management tools
	Patients often have difficulty expressing their pain symptoms and the intensity of their individual pain. Pain management tools enhance communication between caregivers and patients.

	pedigree
	A diagram of the genetic relationships and medical history of a family using standard symbols and terminology

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Pharmacogenomics (PGx) 


	The study of genetics as related to drug response.

Source: http://www.fda.gov/RegulatoryInformation/Guidances/ucm129286.htm 

	predictive testing


	Testing offered to asymptomatic individuals with a family history of a genetic disorder and a potential risk of eventually developing the disorder

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Progression Free Survival (PFS)
	From date of diagnosis until 1) locoregional or systemic recurrence, 2) second malignancy, or 3) death from any cause; late deaths not related to cancer or its treatment are excluded (RTOG)

NCCTG usually collects death due to any cause and not disease related deaths only.  There may be difficulty in coming to consensus on this, but having a more general definiton will be easier to have agreement by the group.

Also refer to Relapse Free Survival

	Radiation therapy
	The use of high-energy rays to damage cancer cells, stopping them from growing and dividing.  Radiation therapy is the medical use of ionizing radiation as part of cancer treatment to control malignant cells.

	Referral
	A referral is a request from one physician to another to assume responsibility for management of one or more of a patient’s specified problems. This may be for a specified period of time, until the problem(s)’ resolution, or on an ongoing basis. This represents a temporary or partial transfer of care to another physician for a particular condition. It is the responsibility of the physician accepting the referral to maintain appropriate and timely communication with the referring physician and to seek approval from the referring physician for treating or referring the patient for any other condition that is not part of the original referral.

	Regimen
	A treatment plan that specifies the dosage, the schedule, and the duration of treatment

	Relapse Free Survival
	Recurrent Disease Disease-Free Survival
Interval of time in months from time patient is rendered NED from their primary disease (in most cases, the primary operation date) until the detection (i.e.: CT scan, biopsy) of recurrent disease. 

Also refer to Progression Free Survival

	SAE
	Serious Adverse Event (SAE) : Any untoward medical occurrence that:

· Results in death,

· Is life-threatening,

· Requires inpatient hospitalization or prolongation of existing hospitalization,

· Results in persistent or significant disability/incapacity, or

· Is a congenital anomaly/birth defect.

Source: ICH guidance for Clinical Safety Data Management: definitions and Standards for Expedited Reporting. http://www.ema.europa.eu/pdfs/human/ich/037795en.pdf 

	Sponsor
	Clinical research sponsor (e.g. bio-pharmaceutical or medical device company) Sponsor in the context of clinical trials refers to the entity who funds the research. A sponsor can be physicians, medical institutions, foundations, voluntary groups, pharmaceutical companies, or federal agencies such as the National Institutes of Health.

	susceptibility gene


	A gene mutation that increases the likelihood that an individual will develop a certain disease or disorder. When such a mutation is inherited, development of symptoms is more likely but not certain

Source: http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary 

	Time to Recurrence
	Recurrent Disease Second Recurrent Disease Interval 
Interval of time in months from time patient is rendered NED from initial recurrence until the detection (ie: CT scan, biopsy) of a second incidence of recurrent disease. 

	Time to Treatment Failure
	 To be defined

	Toxicogenomics
	The study of  genetics as related to adverse effects of environmental and pharmaceutical chemicals on human health and the environment.

Source: Report from the National Research Council (US) Committee on Applications of Toxicogenomic Technologies to Predictive Toxicology and Risk Assessment http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=nap12037&part=a20013779ddd00042 

	Transfer of Care
	A transfer of care occurs when one physician turns over responsibility for the comprehensive care of a patient to another physician. The transfer may be initiated by either the patient or by the patient’s physician, and it may be either permanent or for a limited period of time until the patient’s condition improves or resolves. When initiated by the patient’s physician, the transferring physician should explicitly inform the patient of the transfer, and assist the patient with timely transfer of care consistent with local practice. (2007)

Source: http://www.aafp.org/online/en/home/policy/policies/c/consultreftransf.html

	Transfusion medicine
	Transfusion medicine is the branch of medicine that is concerned with the transfusion of blood and blood components 

	Treatment cycle
	A series of activities including but not limited to administration of one or more therapeutic agents, where the series may repeat over time in a regular manner. 

	Treatment phase
	To be defined

	Treatment Plan
	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.  

	Treatment team
	All individuals involved in the care of the patient during the treatment. The Treatment Team consists of a group of professionals who treat a patient and may include physicians, psychologists, nurses, nursing assistants, physical therapists, social workers or other professionals to address the needs of patients.


4 Standard Use of Terms in Functions and Criteria (Reference)

It is important to be consistent in the terminology used in the model’s conformance criteria so there is consistent interpretation of the conformance criteria’s intent in defining and applying the functionality.

The following verb hierarchy chart, adapted from the EHR-S FM How to Guide for Creating Functional Profiles, illustrates the hierarchy of nomenclature. For example, “capture” is used to describe a function that includes both direct entry “create” and indirect entry through another device “input”. Similarly, “maintain” is used to describe a function that entails reading, updating, or removal of data.

	MANAGE

	Capture
	Maintain

	Input Device (External)
	Create

(Internal)
	Read

(Present)
	Update
	Remove Access

	
	View

Report

Display

Access
	Edit

Correct

Amend

Augment
	Obsolete

Inactivate

Destroy

Nullify

Purge


After publication of the EHR-S FM (and the above verb hierarchy chart), a Personal Health Record Work Group (PHR WG) was formed that adapted the EHR-S FM into a Personal Health Record System Functional Model (PHR-S FM). Noticing some inconsistency in the use of verbs, the PHR WG made an intentional effort to create language consistency in the conformance criteria. The “Manage Hierarchy” diagram (copied below) helps promote semantic harmony within the model so that, for example, if the Supportive Chapter has a conformance criterion using the term “nullify”, that the term has the same meaning as used in the Information Infrastructure Chapter’s conformance criteria.

The levels in the hierarchy are granular and have a parent-child relationship. For example, the diagram below depicts that managing the “Capture” of information comes from an External Source or from an Internal Source. Similarly, under the ”Maintain” section of the diagram, the term “Store” could invoke all five verbs listed below it (i.e., Save, Backup, Compact, Encrypt, or Archive). If the parent term is not used, then the respective verbs in the child will be cited individually in the criterion. If the term “Manage” is used, all of the applicable verbs included in the table are encompassed in that criterion. Authors are responsible for determining whether one or more of the subverbs are not appropriate for a given function and must write conformance criteria that constrain the use of the verb hierarchy according to the intent of the profile being created.
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The hierarchical principle (described above) was applied during the development of the PHR-S FM. The action verbs used in the chart are listed in the model’s Glossary.

The APFP Task Group elected to use the updated set of action verbs listed in the PHR-S FM over the set of action verbs listed in the EHR-S FM.

5 Referenced Standards (Reference)

The HL7 EHR-S Functional Model includes some conformance criteria where the reference to standards is left open for constraint within a functional profile.  In these criteria the phrase "standards-based" is used; for example in IN.1.6 there is a criterion that states "The system SHALL support standards-based encryption mechanisms if encryption is used for secure data exchange".   In the Functional Model guide for creating functional profiles (section 5.5) instructions are given on how this phrase should be constrained in a functional profile to a specific standard including, if possible, the version of the desired standard.   Where a functional profile is being developed for a wider implementation, such as multi-realm, and generally accepted or approved standards have not been agreed upon, this can be problematic.  The Functional Model guide recognizes this and suggests that the constraint may occur in a derived profile.   However, if this is the case, then the Profile should add a requirement to the conformance clause that derived profiles SHALL replace the text standards-based with the specific standards.

This profile is being developed at an HL7 Universal level (refer to Section iii), and consequently needs to address the requirements of Ambulatory Oncology throughout the world.   Additionally, even within the USA, there are many areas where specific standards, and versions, are not generally agreed upon or implemented.   Where standards are agreed upon – over time, the standards are evolving and new versions are becoming available or are being approved for use.    Consequently; it is challenging, at the Ambulatory Oncology Profile level, to always replace the phrase 'standards-based' with a specific standard or standard version.

The approach taken by the Oncology Functional Profile Task Group has been to specify the level of standards possible in this functional profile – for example "HL7" and has added the following bullet to the Derived Profiles Conformance Clause (Section 9.2 below): 

· Conformance criteria including the phrase "standards-based", or referencing a general standard in the Ambulatory Oncology EHR-S Profile must be constrained in the Derived Profile to identify the specific standard including version that should be implemented. 

Where a specific standard, implementation guide, or version is known for a specific realm, then a note has been added to provide that information to supplement and support implementation of the functional profile.  For example: 

IF lab results are received through an electronic interface, THEN the system SHALL provide the ability to support a standards-based interface using the appropriate HL7 standards.  

Note: For example, in the US Realm at time of publication the Department of Health and Human Services approved HL7 standards for this interface is the "HITSP Electronic Health Records Laboratory Results Reporting Interoperability Specification HITSP/IS01"

5.1 Specialized Standards Useful in Oncology 

Ballot comment: While this list of standards is comprehensive, the project team recognizes that it is still a work in progress and will continue to be added to and enhanced as the functional profile is developed.  Reviewers and users of the functional profile are strongly encouraged to submit standards that should be added to this list to the project team for inclusion.

5.1.1 Genetics and Family History
In July 2007, the American Health Information Community (AHIC) Personalized Health Care Workgroup submitted recommendations to the US Surgeon General regarding genetics and family history.  Included in these recommendations is the need to develop a Personalized Health Care Use Case. Available at: 
· http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_10731_848351_0_0_18/Recommendations%20Presented%20at%20the%20July%202007%20AHIC%20Meeting%20%5bFamily%20Health%20History%20and%20Genetic%20Tests%5d.pdf and
· http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_10731_848351_0_0_18/Recommendations%20Presented%20at%20the%20July%202007%20AHIC%20Meeting%20%5bFamily%20Health%20History%20and%20Genetic%20Tests%5d.pdf 

In March 2008, the Personalized Healthcare Use Case was completed and approved. It details EHR functionality necessary to support Genetic Medicine, covering both genetics and family history. Available at:
· http://healthit.hhs.gov/portal/server.pt?open=512&objID=1202&&PageID=15671&mode=2&in_hi_userid=10732&cached=true ).  

In December 2008, Healthcare Information Technology Standards Panel (HITSP) released the Personalized Healthcare Interoperability Specification (http://wiki.hitsp.org/docs/IS08/IS08-1.html), which designates standards to be used for implementation of functionality specified in the Personalized Healthcare Use Case.

Inclusive in the HITSP Personalized Healthcare Interoperability Specification are the following standards:

Genetics: 

· Reporting clinical genetic test results from the lab into the EHR and vocabulary for reporting between EHR-EHR and EHR-PHR (Personal Health Record) HL7 Version 2 Implementation Guide: Clinical Genomics; Fully LOINC-Qualified Genetic Variation Model, Release 1.  Published by HL7 September 2009 (obtainable from HL7).  

· Vocabulary:  HITSP/C80 - Clinical Document and Message Terminology.  

·  http://www.hitsp.org/ConstructSet_Details.aspx?&PrefixAlpha=4&PrefixNumeric=80
· HITSP/IS08 - Personalized Healthcare Interoperability Specification 
· http://wiki.hitsp.org/docs/IS08/IS08-1.html 

·  LOINC terms used within the genetic result message can be found in the RELMA tool with genetic codes 
· Available for free download at: http://loinc.org
 Family History: 
· AHIC Family Health History Multi-Stakeholder Workgroup Dataset Requirements Summary.  Available at:
· http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_10731_848110_0_0_18/PHC_FamilyHData.pdf
6 Ambulatory Oncology Storyboards (Reference)

6.1 Care of Oncology Patient

Primary Care Provider Visit

Eve Everywoman is a 47 year old woman who has recently discovered a lump in her breast during a self exam.  Eve visited her primary care provider, Dr. Primary, who ordered a mammogram and ultrasound which subsequently returned suspicious.   Mrs. Everywoman returns to Dr. Primary to discuss the results and determine the next course of treatment.   Dr. Primary decides to refer Eve for a surgical consultation and treatment with Dr. Carl Cutter, a breast surgeon, for evaluation of the lump and the abnormal imaging.  Dr. Primary incorporates all relevant clinical, demographic and financial information from the Electronic Health Record (EHR) into the referral request and sends the referral using an electronic referral service to Dr. Carl Cutter. If electronic referrals are not available, then the information may be faxed to Dr. Cutter. 
Dr. Primary creates an order for laboratory tests that will be required by Dr. Cutter to expedite his consultation and diagnosis.  Tests ordered from the Clinical Laboratory include general coagulation screening, complete blood count (CBC), platelets, and general chemistry. Dr. Primary requests that the test results be copied directly to Dr. Cutter and submits the order electronically.  Mrs. Everywoman attends the clinical laboratory attached to Dr. Primary's practice to have the blood collection completed at the conclusion of her appointment with Dr. Primary. 

Surgical Oncologist Initial Visit

Dr. Cutter's office receives the referral, performs the necessary review to confirm acceptance of Mrs. Everywoman as a patient and notifies Dr. Primary of acceptance of the referral.  The office of Dr. Carl Cutter calls Eve Everywoman to schedule an appointment and directs her to the practice’s website where Eve will be able to complete online "new patient" forms including  Patient Information Sheet, Medical History, a list of current medications and Privacy Practices/HIPAA form.  These forms have been prefilled with the information from Dr. Primary, so Eve only has to edit or verify existing data.    If the patient has a Personal Health Record (PHR), the patient may request that the relevant information be automatically transferred from the PHR to Dr. Cutter's EHR system.  If the patient does not have access to the internet, then the printed forms may be mailed to the patient for her to complete and bring them with her to her appointment. 

The results for the laboratory test ordered by Dr. Primary are received by Dr. Cutter electronically and added to Mrs. Everywoman's EHR record.    Upon arriving, Mrs. Everywoman's registration information is confirmed in Dr. Cutter's EHR and any additional paper forms that the patient may have brought are added to the EHR (scanned or keyed in as appropriate).  Eve had a mammogram and ultrasound done at an outside institution and brings a CD with the images and electronic copies of the reports which are also incorporated into the EHR.  
According to the imaging reports, the mass that was noted by the patient is also seen on imaging and is suspicious. The laboratory results are reviewed and do not indicate any co-morbidity issues at this time.   Dr. Carl Cutter confirms Eve's history information with her and conducts a physical examination, noting the breast lump, but also noting a mass in her left axilla.  At the time of her visit, Dr. Carl Cutter determines he would like to do a core biopsy of her breast mass and auxiliary lymph node and places an order in the EHR for this procedure.  Dr. Cutter also discusses participation in the biospecimen repository with Eve.   The appropriate consent forms are automatically identified by the EHR system, as well as the consent for participation in the biorepository.  Both consents are signed electronically and the signed copies become part of the EHR.  If electronic consents are not available, the consent forms are printed, signed and scanned into the EHR.
Dr. Cutter performs the core biopsy of her breast mass and auxiliary lymph node in his office and packages the specimen for transport to the pathology laboratory.  Dr. Cutter completes an anatomic pathology requisition form in his EHR including Dr. Primary to receive copies of the results. He incorporates all relevant clinical, demographic and financial information from the EHR into the requisition form and sends it using an electronic requisition service to the Pathology Laboratory. Dr. Cutter also includes with the requisition the electronic images and the reports from the mammogram and ultrasound that were completed on Dr. Primary's order.   If electronic requisitions are not available, then the information may be faxed to the pathology laboratory. Each specimen container has a bar code attached to it that is matched to the requisition form in the EHR system.  

Mrs. Everywoman has taken the initiative to complete a comprehensive family history using an online tool linked to her PHR, and she requests that this history be provided to Dr. Cutter's EHR.  Dr. Cutter reviews the family history and uses his EHR to integrate with a pedigree management system to develop a preliminary pedigree 
screen and apply the medical decision support algorithms and guidelines against the documented family history.  If the patient did not have this PHR capability, she could alternately complete an online family history linked to Dr. Cutter's EHR or a paper based family history questionnaire.  An alternative would be that Dr. Cutter (or his staff) could conduct a detailed family history interview with the patient. 

Eve Everywoman’s mother was diagnosed with breast cancer at the age of 51, and her maternal grandmother had ovarian cancer at the age of 38.  Clinical Decision Support (CDS) software determines that the family history places Eve at an elevated risk of having a mutation of one of the major breast cancer susceptibility genes, BRCA1 or BRCA2 mutation, and Dr Cutter is alerted by the EHR.  Because of the positive family history, Dr. Cutter would like Eve Everywoman to have a genetic work up and refers her to the genetic risk clinic.  The appropriate consent forms are automatically identified by the EHR system when Dr Cutter orders the genetic testing and are signed electronically and the signed copies become part of the EHR.  If electronic consents are not available, the consent forms are printed, signed and scanned into the EHR.   A consultation referral request form including all pertinent clinical, demographic and financial information is created electronically and sent to the risk clinic.  If electronic referral is not available, the referral is printed and faxed to the genetic risk clinic.   
Dr. Cutter also orders the appropriate pathology tests using an electronic requisition
. 
Based on the patient requirements, the EHR automatically identifies appropriate patient information documents and makes them available to be printed for Eve to help her better understand her specific disease and reasons for consultation.  Once Dr. Cutter’s clinical documentation is complete, copies are provided to be incorporated into Mrs. Everywoman’s PHR.

The risk clinic assesses the consultation request from Dr. Cutter and acknowledges acceptance of Mrs. Everywoman for the consultation.    Eve Everywoman attends the risk clinic and undergoes the ordered genetic workup.  

Breast Imaging

The core biopsy of the breasts and axilla are undertaken at breast imaging and the specimen and accompanying clinical information are made electronically available to the pathology laboratory.

Surgical Oncologist Follow-up Visit

Dr. Carl Cutter electronically 
receives the pathology results from the pathology laboratory, and they are incorporated into the EHR in structured form when possible.  Eve Everywoman returns to Dr. Cutter’s office to discuss them.  Ideally, Dr. Cutter views Mrs. Everywoman’s results in an integrated view (combining relevant information from multiple reports and lab tests into a holistic view); these indicate invasive Ductal carcinoma, with ER+, PR+, HER2/neu- receptors in her breast and lymph node (additional tests were ordered by the Pathology Laboratory).   
The EHR identifies that this is a legally mandated reportable cancer diagnosis based on the coded results received from the pathology laboratory and meets the requirements for reporting to a public health cancer registry.   The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Cutter is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report 
to the appropriate public health cancer registry.   
The EHR system flags Eve's medical record with a reportable diagnosis so that future treatment events will automatically generate appropriate update reports to the cancer registry.  This flagging also supports the ability to search for reportable diagnoses.  
Eve is provided with additional supporting patient information generated by the EHR; where possible this information is appropriately contextualized (e.g. specific to patient’s disease type, language and educational level).  Copies of all clinical documentation and pathology/laboratory reports are provided in order to be incorporated into Mrs. Everywoman’s PHR.
Treatment Plan

Dr. Carl Cutter presents Eve Everywoman at the weekly breast conference that morning.  After a multidisciplinary discussion, an initial treatment plan is developed, and it is recommended that Eve Everywoman be sent for additional staging tests, (PET/CT, bone scan and breast MRI) and obtain a referral for treatment with a medical oncologist. 

At the follow-up visit with Dr Cutter, initial psychosocial (smoking status and emotional well-being) and pain assessments are completed by the nurse, Nancy Nightingale.  A Breast Nurse Navigator is consulted to assist Eve in understanding the treatment plan and provide counseling and educational services.   

Orders are created electronically according to the treatment plan and sent electronically to the appropriate filling systems.   If electronic ordering is not available, the orders are printed and faxed.

Referral requests - including all pertinent clinical, demographic and financial information - are created electronically according to the treatment plan and sent to the appropriate consultants, providers and clinics.  Referrals include:

· Breast Nurse Navigator

· Cancer Genetics Program at the Center for Cancer Prevention and Treatment.  

· Dr. Trudy Tumor, medical oncologist

If electronic referral is not available, the referral is printed and faxed.   

Eve’s breast MRI shows a 4 cm mass.  Her PET/CT scan showed a positive left axillary lymph node.  Bone scan was negative.  Her tumor is staged as a T2N1M0 which is documented automatically 
in the 
EHR.  Dr. Cutter has clinical decision making tools available to him within the EHR, integrated into his clinical workflow with available data pre-populated into calculators and tools.   Copies of all clinical documentation and pathology/laboratory reports are provided in order to be incorporated into Mrs. Everywoman’s PHR.
Cancer Genetics Program Visit

Mrs. Everywoman is contacted by the Cancer Genetics Program at The Center for Cancer Prevention and Treatment.  At this time, Eve is pre-registered at the Cancer Center with the pertinent clinical, demographic and financial information included in the referral request.  The Genetics Program Intake/Scheduling Sheet information is confirmed with Eve.  Eve is also directed to the Genetics Program's website to complete additional information online such as the Cancer Risk Questionnaire and Authorization for Use or Disclosure of Medical Information.  If the patient has a Personal Health Record, the patient may request that the relevant information be automatically transferred from the PHR to Dr. Gene 's  EHR system.  If the patient does not have access to the internet, then the printed forms may be mailed to the patient for her to complete and bring them with her to her appointment.

The Genetics Department accesses Mrs. Eve Everywoman’s history and physical and consultation report from Dr. Carl Cutter and her pathology report in preparation for her appointment.  Upon arriving for her appointment, Mrs. Everywoman's registration information is confirmed and any additional paper forms that the patient may have brought are added to the EHR (scanned or keyed in as appropriate).  

The Nurse Practitioner or Genetic Counselor confirms and extends the family history information, runs risk models again, and confirms she is a candidate for genetic testing.  

Eve Everywoman receives genetic counseling and has blood drawn for analysis.  Laboratory orders are entered into the EHR and transmitted electronically to the laboratory for completion.  The requisition and accompanying family history information is attached electronically to the order and sent to the laboratory.   If electronic laboratory orders are not available, the orders are printed and faxed.

Eve Everywoman is informed of the "City of Hope (COH) Breast Cancer Genetics Research Study" and consents to participating.  The genetics study case report form is prefilled from the EHR along with the pedigree which was automatically generated along with risk calculations by the Clinical Decision Support system as part of Mrs. Everywoman’s medical record and electronically transferred to the COH EHR system. 

 The genetic test shows that Eve has a deleterious mutation in the BRCA1 gene.  This data is uploaded as structured data into the electronic health record 
and is available for CDS.  The EHR generates information sheets relevant to this finding, and Eve receives counseling.  Again copies of all clinical documentation and pathology/laboratory reports are provided in order to be incorporated into Mrs. Everywoman’s PHR.

Medical Oncologist Initial Visit

As per her treatment plan, Eve Everywoman has been referred to Dr. Trudy Tumor, a medical oncologist for appropriate treatment.  Dr. Tumor’s EHR system has received the electronic referral including all the pertinent clinical, demographic and financial information.   If electronic referrals are not available, the referral would have been received by fax/mail and input into the EHR system.

Eve Everywoman calls Dr. Tumor’s office to schedule her appointment and is directed to the practice’s website to review forms prefilled with the information already available, Medical History Questionnaire and HIPAA document are completed and signed on line prior to arriving for her appointment.  If the patient has a Personal Health Record, the patient may request that the relevant information be automatically transferred from the PHR to Dr. Tumor's EHR system.  If the patient does not have access to the internet, then the printed forms may be mailed to the patient for her to complete and bring them with her to her appointment. 

Mrs. Everywoman’s appointment with Dr. Trudy Tumor, medical oncologist, is confirmed for treatment for neo-adjuvant chemotherapy prior to surgical intervention.  Upon arriving, Mrs. Everywoman's registration information is confirmed in Dr. Tumor's EHR and any additional paper forms that the patient may have brought are added to the EHR (scanned or keyed in as appropriate).  

Dr. Tumor is alerted by a clinical decision support tools within the EHR that Eve is eligible for a breast cancer clinical trial, and she agrees to initial screening.   Information on the clinical trial is printed and provided to Eve Everywoman for her to consider consenting to participating.    Eve consents, the screening is positive, and Dr. Tumor refers her to the research trial. A referral request form including all pertinent clinical, demographic and financial information is created electronically and sent to the clinical trial system.  
Dr. Trudy Tumor discusses a proposed treatment plan with Eve Everywoman.  Their discussion on chemotherapy includes the following points:  treatment intent (curative vs. palliative); chemo drugs and their intended actions against the tumor and potential side effects; and any other concerns or issues.  Fertility considerations are touched on briefly by Dr. Tumor, but she confirms with Eve that she is not interested in having further children.  Dr. Tumor obtains consent for chemotherapy from Mrs. Everywoman using the form generated automatically by the EHR.   Upon completion of the treatment planning, Dr. Tumor confirms that she will initiate treatment with Mrs. Everywoman and a notification is sent to Dr. Cutter informing him of the treatment plan and confirming initiation of treatment. 

Dr. Tumor documents the specific treatment plan for neo-adjuvant chemotherapy (including dose, route and time intervals): 4 cycles of doxorubicin and 4 cycles of paclitaxel.  Dr. Tumor uses the administrative treatment planning tool to make a modifiable treatment roadmap to track when chemotherapy is due and given, including dates, chemotherapy dose, and recommended studies to stage disease and test for drug toxicities (such as Echocardiograms, etc).  The discussion is prefilled from a knowledge base of risks benefits for this regimen, specific to her medical condition and age.  Based on the patient requirements, the EHR automatically identifies appropriate patient information documents and makes them available to be printed for Eve to help her better understand her specific disease and reasons for consultation. An electronic prescription is created for lorazepam for anxiety and sent electronically to Mrs. Everywoman’s pharmacy with instructions to start this medication as needed prior to her first chemo administration.  If electronic ordering is not available, the orders are printed and faxed.  Copies of all clinical documentation, pathology/laboratory reports, and treatment plan are provided in order to be incorporated into Mrs. Everywoman’s PHR.
After Dr. Tumor develops treatment plan this information will be stored in the EHR and shared with Dr. Cutter.  EHR notes that Mrs. Everywoman has a legally mandated reportable cancer diagnosis and the visit meets the requirements for reporting to a public health cancer registry.   The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Tumor is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the appropriate public health cancer registry.   The EHR system flags Eve's medical record with a reportable diagnosis so that future treatment events will automatically generate appropriate update reports to the cancer registry.  This flagging also supports the ability to search for reportable diagnoses.  

Interventional Radiology 
Visit 

A portacath will be placed at Good Health Hospital in the Interventional Radiology (IR) Department.  Dr. Trudy Tumor orders an echocardiogram, chest x-ray, CBC, metabolic panel, baseline iron storage and PT/PTT in preparation for treatment.  Results will also need to be reviewed by the Interventional Radiologist, Dr. Christine Curie before the portacath is placed, consequently Dr. Tumor requests results be copied to Dr. Curie.  An e-prescription is created for dexamethasone (a corticosteroid) as a pre-chemo medication and sent electronically to Mrs. Everywoman’s pharmacy with instructions to start this medication one day prior to her first chemo administration.  If electronic ordering is not available, the orders are printed and faxed.

The laboratory tests are conducted at an external lab due to Eve’s insurance plan.  The results are received by Dr. Tumor's EHR and Dr. Curie's EHR systems electronically and are reviewed by the doctors.  The results do not indicate a change in the treatment plan. 

Dr. Tumor places an order containing all relevant clinical, demographic and financial information for a portacath placement in her EHR, and it is sent electronically to Interventional Radiology department using electronic ordering.  If electronic ordering is not available, the order is printed and faxed.  Mrs. Everywoman is called to schedule the portacath placement. She is pre-registered in the hospital system, and all relevant demographic, financial and clinical information is incorporated into her hospital record from the electronic order.  Eve Everywoman arrives in the Interventional Radiology department for the placement of a portacath by Dr. Curie. 

Chemotherapy Treatment

Eve Everywoman and her husband arrive at Dr. Tumor’s office for her first cycle of chemotherapy.  They are greeted by an assigned chemotherapy nurse, and general chemo information and drug specific information automatically generated by the EHR is reviewed with Mrs. Eve Everywoman and her husband. If this information is not automatically generated by the EHR CDS system, it is available in system repositories to be selected by the provider and printed for review with the patient. The educational information is documented, and any specific concerns are noted in the medical record for later physician review and discussion.  Psychosocial and pain reassessments are completed and documented. Mrs. Everywoman is given a treatment calendar that includes a schedule for all her medications and lab work to be done throughout the course of her chemotherapy.  She reviews the calendar and agrees to the schedule as outlined.
At the commencement of her Chemotherapy treatment the EHR notes that Mrs. Everywoman has a reportable cancer diagnosis flag and the visit meets the criteria for reporting to a public health cancer registry.  The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Tumor is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the public health cancer registry.   
Mrs. Everywoman completes two cycles of her chemotherapy regimen.  She experienced some severe nausea and vomiting with her last cycle.  This is documented in the EHR either by the nurse or by Eve thru her PHR, and Dr. Tumor is prompted to order ondansetron and aprepitant as anti-emetics for her subsequent cycles of chemo.  Mrs. Eve Everywoman has her usual lab work completed just prior to her next scheduled chemotherapy which reveals a hemoglobin of 9.0. Dr. Tumor is prompted to order erythropoietin, and a delay of the next dose is suggested.  A call is made to Eve to advise her of the low Hgb.  Dr. Tumor decides to have her come in to receive one dose of erythropoietin to boost her hemoglobin and discusses with her the need to delay her treatment and his wish that she wait an additional week prior to starting her third cycle.   The treatment schedule is updated in the EHR, and Eve is provided a revised treatment calendar and completes her third and fourth cycles as planned.  Dr. Tumor reviews her chemotherapy treatment and the treatment summary report with Mrs. Everywoman and indicates that the report will be shared with Dr. Carl Cutter in preparation for her surgery.

Dr. Tumor prepares a consult report summarizing the neo-adjuvant chemotherapy treatment provided to Mrs. Everywoman and electronically transmits it to Dr. Cutter's EHR for his review and incorporation into his EHR.  A copy is provided to Mrs. Everywoman to be incorporated into her PHR.
At the conclusion of her Chemotherapy treatment the EHR notes that Mrs. Everywoman has a reportable cancer diagnosis flag and the visit meets the criteria for reporting to a public health cancer registry.  The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Tumor is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the appropriate public health cancer registry.   

Surgery

At the completion of neo-adjuvant chemotherapy, Eve Everywoman is seen again by Dr. Carl Cutter.  Prior to her appointment, Dr. Carl Cutter has ordered a breast MRI and mammogram.  Dr. Carl Cutter is alerted that the imaging reports on Mrs. Everywoman have been posted to her medical record.  He reviews the new images and reports, and the chemotherapy treatment received.  He is pleased that Mrs.  Everywoman’s tumor has responded to the neo-adjuvant chemotherapy.  She arrives for her pre-op visit and Dr. Carl Cutter discusses her imaging results, treatment received so far, and her options for next steps.  She elects to have a bilateral mastectomy with axillary lymph node dissection on the affected side due to her BRCA1 mutation.  Eve decides to delay reconstruction to a later date.   Consent forms and patient information sheets are generated automatically by the EHR, and Eve signs the consents electronically.  If electronic consents are not available they are printed, signed and scanned into the EHR.  

Eve will also need to have post-op radiation therapy, and a referral to Dr. Scanner, a radiation oncologist, is made.  A referral request form including all pertinent clinical, demographic and financial information is created electronically and sent to Dr. Scanner's EHR.  If electronic referral is not available, the referral is printed and faxed.  
After the visit with Dr. Cutter, the EHR notes that Mrs. Everywoman has a reportable cancer diagnosis flag and the visit meets the criteria for reporting to a public health cancer registry (due to the referral to Dr. Scanner, the radiation oncologist).  The EHR automatically generates the mandated report based on the standards defined and incorporates all the necessary demographic and clinical information from the EHR system.  Dr. Cutter is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the appropriate public health cancer registry.   
Dr. Cutter is associated with Good Health Hospital where he will conduct Eve's surgery.  All pertinent clinical, demographic, and financial information is submitted electronically to the GH Hospital system in preparation for Eve's admission for surgery. 

Due to her decision to undergo a full mastectomy Mrs. Everywoman is admitted to the surgery unit with an anticipated stay of 2 days to support the necessary recovery.  She reviews the consent for her procedure and is prepped for her mastectomies.  Her surgery is completed without complication, her recovery in hospital is satisfactory and after two days she is discharged with pain meds and instructions for continuing home care.  A discharge summary and a record of operation (op-note) are automatically generated by the GH Hospital system which is reviewed and signed by the attending physician and surgeon respectively and transmitted electronically to Dr. Cutter's EHR.   A copy is also provided to be placed in the patient’s PHR.

At the completion of her surgical procedure for a full mastectomy, the EHR notes that Mrs. Everywoman has a reportable diagnosis flag and the visit meets the requirements for reporting to a public health cancer registry.    The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Tumor is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the appropriate public health cancer registry.   

Eve has an appointment with Dr. Cutter three days following her discharge from the hospital for a post-op check.  She is doing well and healing as expected.  The pathology report has been received electronically into Dr. Cutter’s EHR and reviewed with Mrs. Everywoman.  A prefilled progress note is created in the EHR that is reviewed and signed by the surgeon, or a progress note may be dictated and incorporated into her EHR.  Eve returns for an additional check in one more week and then again in two weeks and another one month after that.  Her recovery is uneventful, and progress notes are created at each visit and incorporated into the EHR.  Eve is scheduled for an annual visit one year from the date of her surgery for an annual check with a reminder card to be sent one month prior to her one year appointment.

Radiation 
Oncologist Visit

Three weeks after Eve Everywoman’s mastectomy she is seen by a Radiation Oncologist, Dr. Scanner for a consultation.  The referral included all the pertinent clinical, demographic and financial information which has been loaded into Dr. Scanner’s EHR.  The clinical history provided in the referral included the treatment summary, biopsy, surgical pathology, radiology and lab reports (including discrete structured data and narrative reports) as well as any digital images.   If electronic referrals are not available, the referral would have been received by fax/mail and input into the EHR system and any films loaned for the patient's visit. The registration department at Dr. Scanner's practice calls Mrs. Eve Everywoman to confirm her registration information has not changed, and she completes any additional information required by the practice for the Patient Information Form and Health History.   She also signs the appropriate HIPAA form.  Dr. Scanner completes a history and physical and recommends a treatment plan of seven weeks of external beam radiation therapy.  A treatment plan is created and Mrs. Everywoman is given another treatment calendar that includes her simulation visit, weekly management appointments and her daily treatment schedule.  The treatment plan is electronically sent to Mrs. Everywoman’s primary care physician, her Medical Oncologist and her Surgeon and incorporated into the patient’s PHR.  If electronic reporting is not available, the treatment plan is printed and faxed to the other caregivers. 

Eve Everywoman has her simulation session and completes seven weeks of radiation therapy.  An electronic prescription is created for tamoxifen for one year and sent electronically to Mrs. Everywoman’s pharmacy.  If electronic prescription is not available, the orders are printed and faxed.  Dr. Scanner also creates a electronic referral to the survivorship clinic incorporating all relevant clinical, demographic and financial information from the EHR into the referral request.   If electronic referrals are not available, then the information may be printed and faxed. 

A treatment summary, with suggested follow up schedule, is completed and electronically transmitted to Mrs. Everywoman’s primary care physician, her Medical Oncologist and her Surgeon.  As an alternative, paper summaries are sent to the other caregivers. 

After completion of radiation therapy, the EHR notes that Mrs. Everywoman has a legally mandated reportable cancer diagnosis and the visit meets the requirements for reporting to a public health cancer registry.    The EHR automatically generates the mandated report based on the standards defined and incorporating all the necessary demographic and clinical information from the EHR system.  Dr. Tumor is prompted for any missing information that is required by the report and not included in the EHR system.   The EHR automatically electronically transmits the report to the appropriate cancer registry.   The EHR system flags Eve's medical record with a reportable diagnosis so that future treatment events will automatically generate appropriate update reports to the public health cancer registry.  
Under the care of her primary care provider, Dr. Primary, Mrs. Eve Everywoman will be followed by her surgeon, medical oncologist, and radiation oncologist for the next 3-5 years.  A proposed schedule is developed by Dr. Primary's EHR and printed for Eve to take home.   She will have routine labs, diagnostic mammograms and scans conducted with orders entered in to the system and transmitted to the performing department.  Results will be reported and entered into the oncology EHR for all following physicians to review.  Medications will be ordered via e-prescription and documented in her record.

Mrs. Eve Everywoman lives happily ever after. 
7 Ambulatory Oncology Narratives (Normative)
During the development of this functional profile most of the requirements for ambulatory oncology already exist in the HL7 EHR-S Functional Model.  However, in several areas it was determined that additional narrative on the specific use and requirements within the function or the conformance criteria was necessary.  The following sections further elaborate the requirements from these sections.

7.1 Standard Assessments

Related to DC.1.5

Related to DC.2.1.1

Standard assessment can refer to the recommended initial assessment of a problem or to the timing and nature of information that would be gathered once treatment has begun. 
The system SHALL provide the ability to access the assessments in the patient record. Assessment during treatment typically includes subjective and objective data to determine the patient's tolerance to the treatment, and if there is indication of intolerance, clinical personnel will use the information to select modifications to the therapy. 
In some instances standard assessment also includes interval measurement of the disease to determine whether it is responding to the therapy. In other instances, such as when a patient is receiving adjuvant therapy, there is, by definition, no measurable disease, so therapy is given for a specified duration and standard assessment will refer to patient tolerance and recurrence. 

7.2 Clinical Pathways/Guidelines

Related to DC.1.6.1 and DC.1.6.2

Medical Oncology covers a large number of disorders, each of which is managed in a specific way (or within a limited number of choices) depending upon characteristics of the patient and the disease itself. 
The system SHALL provide the ability to search for a guideline or protocol based on appropriate criteria (such as problem) as guidelines are typically generated for a specific problem (example: nausea) or diagnosis (example: breast cancer). The system SHALL provide the ability to present and select current guidelines and protocols for clinicians who are creating plans for treatment and care. 
To formulate a plan of care, the clinician must gather information about the patient and her (or his) health, psychosocial situation, and other personal factors. The physician also gathers information about the disease (stage, grade, biologic attributes, and prior therapies). Some of the data may be internal to the EHR, while other data will be learned through patient interview, physical examination, or diagnostic testing. Guidelines identify the data, including appropriate diagnostic testing, needed to formulate an optimal treatment plan. Guidelines identify the data including appropriate diagnostic testing, needed to formulate an optimal treatment plan. The guideline sets forth how the data are used to process a series of decisions, typically using if-then arguments, with treatment options for every combination of data that can occur. Guidelines may lead to suggestions for one or several potentially appropriate treatments. The system SHALL provide the ability to present previously used guidelines and protocols for reference (see Chemotherapy Ordering, Dose Calculation and Administration narrative)

7.3 Medical Algorithms
Related to DC.1.8.3
Related to DC.2.3.1.2 

Related to IN.6 

A medical algorithm is any computation, formula, statistical survey, nomogram, or look-up table, useful in healthcare. Medical algorithms include decision tree approaches to healthcare treatment (i.e., if symptoms A, B, and C are evident, then use treatment X) and also less clear-cut tools aimed at reducing or defining uncertainty. Medical algorithms are part of a broader field which is usually fit under the aims of medical informatics and medical decision making. Medical decisions occur in several areas of medical activity including medical test selection, diagnosis, therapy and prognosis, and automatic control of medical equipment.   
The intended purpose of medical algorithms is to improve and standardize decisions made in the delivery of medical care. Medical algorithms assist in standardizing selection and application of treatment regimens, with algorithm automation intended to reduce potential introduction of errors.

Examples include:

· Calculators,. e.g., an on-line or stand-alone calculator for body mass index (BMI) when stature and body weight are given; 

· Flowcharts, e.g., a binary decision tree for deciding what is the etiology of chest pain 

· Look-up tables, e.g., for looking up food energy and nutritional contents of foodstuffs 

· Nomographs, e.g., a moving circular slide to calculate body surface area or drug dosages.

· Specific examples relevant in the field of oncology include:

· BRCAPRO (http://www.isds.duke.edu/~gp/brcapro.html ) that combines family history information to determine the risk of carrying a BRCA1/2 mutation

· CancerMath (http://www.lifemath.net/cancer/breastcancer/outcome/index.php) which combines information regarding tumor and patient characteristics to determine prognosis of Cancer)

7.4 Treatment and Care Plans

Related to DC.1.6.2

Related to S.3.1.2

A treatment plan refers to the intended care specific to the management of a disease/condition. The system SHALL provide the ability to capture patient-specific plans of care and treatment. It may include: the therapies that will be given - along with their details, including drugs, doses, and scheduling; parameters that will be monitored through the course of therapy; rules for stopping, or modifying  therapy; and assessment of targeted lesions and the overall status of the patient. 
The treatment plan lays forth detail sufficient that other members of the care team, co-managing clinicians, and the patient herself or himself can identify what has been done and what remains to be done for a problem. 

Care plan flows from the treatment plan; it can be individualized to reflect the actual care delivered. It may include; the anticipated outcome(s) of the therapy including the effects of the disease and potential late effects of therapy; the ability to document anticipated and actual care provided; and care that may be appropriate when therapy is completed.

7.5 Chemotherapy

Related to DC.1.7.1

Related to DC.1.8.1

Related to DC.2.3.1.2

The following narrative is intended to support the functionality required to perform chemotherapy ordering, dosage calculation of those orders and the information captured as a result of the administration of those drugs.

Chemotherapy ordering will require the system SHALL provide the ability to record the factors used to calculate the future dose for a given prescription. Chemotherapy ordering necessitates that the system SHALL present the option of choosing a regimen based on disease/diagnosis or regimen name. The provider SHALL be able to select from an agent list one or more agents within a regimen and incorporate them into a customized regimen. In the event there is no existing regimen for a specific disease/diagnosis the provider SHALL be able to select one or more agents from a formulary list to incorporate into a customized regimen. To enable the provider to complete the chemotherapy order the system SHALL present at a minimum the following information with each regimen: agent name, dosage, route, duration, administration schedule, and cycle frequency.  Assignments and subsequent creation of the list SHALL be manageable by the provider. The system SHALL support this function by providing preloaded common combinations or regimens to be added to and/or managed on the list.

The system SHALL provide the ability to create prescription or other medication orders with the details adequate for functions including but not limited to compounding, dispensing, sequencing, and administration captured for correct filling and administration. IV medications will require that the system SHALL allow use of templates that specify how to prepare and administer the drugs.

The ordering system SHALL incorporate the important information such as height weight and laboratory studies in order to calculate doses.  The dose calculation SHALL be based on the dosing schema inherent for that regimen.  

These regimens SHALL include formulations, administration and nursing instructions.  The system SHALL present to the physician a set of orders to be signed including electronic signature.  The orders SHALL allow the prescriber to modify the doses but SHALL then require the prescriber to identify the reasons for the dose changes.  

The system SHALL provide the ability to capture agent name, dose, route, dosing schedule, frequency, duration, any scheduled lab tests including pharmacokinetics and other relevant information into the flow sheet. 

The system SHALL present the list of medications to be administered.  When a protocol or regimen is presented it must have a list of all the drugs to be administered with dose, calculation parameters (such as mg/kg or mg/m2), ability to modify the dose , administration schedule, route, duration, and sequence. The system SHALL display on the screen with the medication the patient’s basic data such as ht, wt, m2 and any lab for calculation. .  The system SHALL generate the prescriptions and link to medication lists upon
authentication (e-sign or print and signed) of the orders. The system SHALL allow the staff administering the therapy to enter all of their actions including times, agent name, dose, route and duration. All of this information, the lab work, vital signs and any other items such as height, weight, BSA that the provider chooses to include SHALL be fed to the flow sheet. The system SHALL also display on the flow sheet when all treatments are scheduled for administration. 

7.6 Immunizations

Related to DC.1.8.2

The system SHALL provide the ability to recommend required immunizations, and when they are due, during an encounter based on widely accepted immunization schedules. Annual influenza shots are recommended for all cancer patients.  In addition, influenza immunizations are also recommended for all patients over age 50. Vaccinations for pneumococcal infection, Haemophilus influenza type B, and meningococcal infection are recommended for all patients undergoing splenectomy.  Human papillomavirus (HPV) vaccines are recommended in some jurisdictions for pre-teens. Subsequently, the system SHALL provide the ability to update immunization schedules.

During a patient visit as with all medication administration and ordering, the system SHALL perform checking for potential adverse or allergic reactions for all immunizations when they are about to be given. The system SHALL provide the ability to capture immunization administration details, including date, type, lot number and manufacturer. As a matter of Public Health reporting and other secondary uses of immunization data, the system SHALL record as discrete data elements data associated with any immunization.

7.7 Outcomes

The National Institute of Health defines outcome as “a measure of how a patient (or study participant) 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".  

The most universal definition of outcome is vital status.  This encompasses two components – binary representation of status and time interval since diagnosis.  In oncology outcome commonly can include measurement of time to recurrence.   Outcome additionally is measured by evaluation of disease state.  This can include measurement of cancer burden and laboratory results.  Lastly, adverse events are an important component of outcome.

Outcomes can be quantitative or qualitative, subjective or objective; however, all types of outcomes can be sensitive to the patient’s baseline condition. 

Objective outcomes may include imaging, laboratory, or examination (typically visualization, palpation, auscultation or percussion). The objective outcomes are sensitive to the attributes of testing, including the precision and reliability of the test and range of normal findings, which in turn may be sensitive to demographic factors, and interferences. In addition, imaging, certain laboratory tests, and physical examination all involve human interpretation that will be sensitive to attributes of the individual obtaining the information. 

For example, a radiograph may be limited by foreign bodies causing streak artifact, a laboratory specimen could be compromised by contaminating material in the specimen, and a physical examination can be limited by patient cooperation, positioning or body habitus. Examinations that involve procedures (e.g. endoscopy) may be affected by patient preparation. 

Subjective outcomes are likewise impacted by precision and reliability, range of expected findings, and interferences. Specific context factors that can modify recording the subjective findings include objective factors such as demographics, setting and additional subjective factors. Data are also modified by patient’s ability and motivation to communicate, beliefs of the possible use of the information, whether information is explicitly asked or spontaneously volunteered, re-interpretation through intermediaries, temporal proximity of the condition, and attentiveness to the attribute. 

7.8 Clinical Research

Related to DC.2.2.3

The system SHALL provide the ability to present protocols for patients enrolled in research studies.  
Clinical trial documents (commonly referred to as a ‘protocol’) are critical for the evaluation, enrollment, treatment, and management of a patient on a clinical trial.  Therefore, the full set of documents (protocol + appendices) must be electronically accessible by the treating clinician at any time once a patient is added to the oncology EHR.  
The protocol documents must be presented to the clinician in a manner that content can be easily retrieved and entered, with identifiers such as the protocol name, version, approval date, etc., clearly displayed.  Protocol sections that must be quickly accessed include eligibility criteria, informed consent form and instructions, trial enrollment instructions, treatment plan (including any schematic that displays the planned treatment), flow sheets, study calendar, adverse event management and reporting, contact information, and outcome criteria and trial endpoints.  
The clinician must be able to review any patient or group of patients in the system and apply automated screening logic (rules) to identify clinical research candidates that would be appropriate for initial evaluation (screening).  
Order sets based on the protocol must be created to facilitate the use of automated prescriptive services, automated dose calculation, safety checks, and compliance with protocol instructions.  Additionally, the entry of data into the system must be accessible using an automated Clinical Data Management System (CDMS) or Clinical Trials Management System (CTMS) that will hold and report clinical data to the clinical trial sponsor (and monitor) in the manner required for the trial.  The system SHALL provide the ability to identify and track patients participating in research studies. 
Any and all data entered into the system pertaining to a patient on clinical trial must be reported to the trial sponsor and the trial monitor, following regulatory requirements for security and patient confidentiality, on a schedule dictated by the trial sponsor.  The system SHALL support the requirement to de-identify data as required prior to exchange of data with the prearranged trading partners.  The system SHALL maintain clinical trial documents. The system SHALL apply a change management strategy for any amendments to those documents. 
New versions of a trial, and specifically the changes made in a new version, must become the default version displayed to the clinician evaluating new patients; The system must display the current version as well as any previous version that a patient was receiving treatment under.   The clinical trial document(s) must serve as the model from which documentation templates and order sets are created.

7.8.1 Research Identifiers

The system must have the ability to correlate healthcare patient identifiers with research identifiers for patients who are enrolled in clinical trials. These identifiers include participant number, protocol identifier, investigator identifier, and site identifier. These clinical-research identifiers should be included on participant information output.

7.9 Personalized Genetic Medicine

This section is currently under development and will cover functionality to support genetics associated with inherited increased disease susceptibility, molecular characterization of the cancer, prognosis, pharmacogenomics (drug efficacy and drug metabolism), and toxicogenomics.  Examples of these archetypical models are used today in clinical care and advances in the field warrant consideration of support within the EHR.  
7.10 Order Sets

Related to DC.2.4.1

An order set is a collection of all medication to be used in the treatment. It includes the method(s) of preparation and administration of the drugs.  The system SHALL enable the use of templates to create order sets. The system SHALL provide the ability to include order sets in a treatment plan.

7.11 Templates

Related to DC.2.4.1
Order set templates, which may include medication orders, allow a care provider to choose common orders for a particular circumstance or disease state according to standards or other criteria. Recommended order sets may be presented based on patient data or other contexts. 

The ability to comply with the instructions in a clinical trial, and/or to accurately document a patient’s care and treatment is critical.  The system SHALL create, capture, maintain and display order set templates based on patient data or preferred standards or other criteria. The System SHALL provide the ability to create ad hoc order set templates.  Order set templates, which may include medication orders, allow a care provider to choose common orders for a particular circumstance or disease state according to standards or other criteria. Recommended order sets may be presented based on patient data or other contexts. Clinician documentation is enhanced through the use of templates to consistently record orders, results, and observations in areas that include but are not limited to medication, laboratory tests, imaging and procedures, referrals, and results and observations throughout a patient’s record.  Templates should be structured to permit clinicians to easily and reliably locate information within and across patients and trials.  

A library of templates assembled SHALL be accessible by the system to be cloned, reused, renamed, and reassembled by the clinician as needed.  The system template order sets SHALL use automated safety checks and protocol-prescribed dosing rules.  The system SHALL ensure each clinical trial and standard care regimen have a library of templates with the ability to be edited while retaining the overall appearance and structure of the template (extensive editing will remove the original benefit of using a template – which comes from users anticipating that certain information will be available in a certain location on a form, in a certain format.).  Templates need to be available for a diagnosis-specific population, for certain standards such as NCCN guidelines, or based on clinician preferences and experience.  Therefore, a library of templates may be intended to be 1) used as is, 2) used with edits, 3) versioned, or 4) used to create a new set of templates.  A set of templates should default to the most current version when being used for a new patient.  When a set of templates is versioned with a patient, the ability to access prior versions must be easy to do.  

7.12 Order Alert

Related to DC.2.4.2

Based on patient conditions, often there is a requirement on behalf of the provider to recommend medical equipment which requires a pre-authorization by the medical insurer. An example of this may be a patient requiring a motorized wheelchair vs. a standard wheel chair. The system SHALL identify required order entry components for non-medication orders. Different insurers will require different information to perform pre-authorizations, prompting the provider with the correct data required by insurer will increase efficiency and authorization turn around. The system SHALL present an alert at the time of order entry, if a non-medication order is missing required information. The system SHOULD present an alert via warnings of orders that may be inappropriate or contraindicated for specific patients at the time of provider order entry.  System generated orders should include alerts based upon laboratory values, patient characteristics, and medications.  (NB: discuss with HS re: medications when this section is non medications)Examples may include but are not limited to:

1. Contrasted CT scan for a patient with renal insufficiency, creatinine > 1.5 mg/dL.

2. Bleomycin order for a patient with a decreased diffusion capacity on pulmonary function test.

3. Coagulation disorder and portacath insertion

7.13 Referrals

Related to DC.2.4.4.2

Referral is a request for a service, made to another provider, necessary to fulfill a particular order of treatment.  Physicians create an order for the initial treatment with a particular drug, requiring a secondary order or referral for completion. That action should inform the system to recommend a secondary order for a referral.  For example, a physician order for Adriamycin, a drug known to require additional testing such as MUGA scan or an echocardiogram to be completed prior to the administration of the drug, would result in a referral to a radiologist or cardiologist for these exams to be completed.

7.14 Medical Devices

Related to DC.3.2.5

Many patients are dealing with other chronic illness in addition to their cancer, many of these other therapies require constant monitoring by not only the family physician but also the oncologist as results of other treatments may impact the oncology treatment plans.  In order to facilitate this monitoring, the system SHALL provide the ability to collect accurate standardized electronic data from medical devices according to realm-specific applicable regulations and/or requirements. Additionally, the system SHALL provide the ability to present information collected from medical devices as part of the medical record as appropriate.  Examples of these medical devices may include but are not limited to: 

· Home INR machines for patients on chronic anticoagulation.

· IV Infusion Pumps to support chronic narcotic infusion for chronic pain management and chemotherapy home infusions.

· Cardiac Monitoring  - Holter monitor for continuous monitoring heart rhythms

· Glucometer readings
Example of regulations and/or requirements for US realm might include: development of a rule by FDA that will specify a required globally harmonized unique device identification (UDI) code to be placed on medical devices, in order to easily identify devices and integrate them with EHR systems. The UDI will be part of the HL7 Common Product Model (CDM) and will be transmitted to FDA.
7.15 Cancer Registries

Related to S.1.1

Cancer registries are programs that implement data systems to collect, manage, and analyze data about cancer cases and cancer deaths across their associated geographic jurisdictions. 

Hospital Based Reporting:

The lowest level of aggregation for cancer registries occurs within the hospital as the patient interacts with the hospital healthcare system. Such interactions involve patient entry (in-patient/out-patient admission), diagnostic testing, treatment, counseling, etc. Several key departments within the healthcare system are involved in the process for reporting cancer information to the hospital cancer registry.  These departments include but are not limited to the laboratory services, claims department
, and healthcare providers, all of which interact with the patient at some point throughout the continuum of cancer care. Such in-hospital departments typically prepare reports that are submitted to/extracted by the hospital cancer registry, making it a key data aggregation point.
Hospital cancer registries send aggregated data reports or cancer abstracts to a central cancer registry at the jurisdictional 
(e.g. state/regional) level. For example, in the USA, hospitals that have a Cancer Center approved by the American College of Surgeons (ACoS) Commission on Cancer’s (CoC) also send their de-identified cases to the National Cancer Data Base (CoC/NCDB). Given the fact that a patient’s care may be given in multiple institutions, there can be data sharing that takes place between hospital cancer registries. Additionally, state laws require hospitals without a cancer registry to report cancers (and other reportable tumors) to the state or regional registry. The mechanism used by hospitals without cancer registries to report to the state or regional registry varies depending on the size of the hospital, staff resources, and the reporting laws and/or policies of the respective states.
In each jurisdiction, medical facilities (including hospitals, physicians' offices, therapeutic radiation facilities, freestanding surgical centers, and pathology laboratories) report a set of standardized data to a cancer registry on a routine basis.  
Physicians are obligated to send information on reportable cancer cases to a public health cancer registry.  These registries require identifiable contactable data regarding a patient’s demographics (including usual occupation and industry), diagnosis, and treatment.  The registries utilize this information for research and data at a regional level is used to feed into a national registry.  The EHR system SHALL automatically identify reportable cancers and transfer formatted demographic and clinical information to local and state cancer registry systems, in discrete formatted data items as well as supporting text.
State cancer registries are supported by funding from the Centers for Disease Control and Prevention (CDC), the National Program of Cancer Registries (NPCR) and the National Cancer Institute’s (NCI) Surveillance, Epidemiology, and End-Results (SEER) Program.  The NPCR was established by Congress through the Cancer Registries Amendment Act in 1992, and administered by the CDC to collect data on the occurrence of cancer; the type, extent, and location of the cancer; and the type of initial treatment. CDC-NPCR currently supports cancer registries in 45 states, the District of Columbia, Puerto Rico, and the U.S. Pacific Island Jurisdictions, which data represent approximately 96 percent of the U.S. population. The NCI-SEER Program collects and publishes long-term cancer incidence and survival data from population-based cancer registries covering up to approximately 26 percent of the U.S. population. 

Functions of State cancer registries include:
· Monitor cancer trends over time. 

· Determine cancer patterns in various populations. 

· Guide planning and evaluation of cancer control programs (i.e., determine whether prevention, screening, and treatment efforts are making a difference). 

· Help set priorities for allocating health resources. 

· Advance clinical, epidemiologic, and health services research. 

· Provide information for a national database of cancer incidence.

In the USA, federally funded cancer registries are required to report aggregate data to one or more national programs (CDC-NPCR and NCI-SEER) using appropriate nationally adopted security standards. These national population-based cancer programs represent the final level of reporting and aggregation of cancer occurrence in the United States to produce the annual report to the nation, the United States Cancer Statistics (USCS) publication and data for cancer control (e.g., Cancer Control Planet).

7.16 Scheduling

Related to S.1.6

There are many instances where a provider will schedule related appointments based on a specific treatment plan. This can be booking for future diagnostic testing, a bed in an IV therapy clinic or other medical/surgical interventions (e.g. portacath insertion). 
Scheduling specific appointment times is most commonly a task completed by  the office staff, rather than clinicians; and consequently may be completed within a Practice Management System (PMS) rather than the oncology EHR.   

The level of scheduling required within the oncology EHR as part of the clinical documentation and order entry may be exemplified by the following:

· Diagnostic Laboratory test - CBC before next visit

· Diagnostic Radiology test - X-ray in 3 weeks

· Referral request - Refer to Radiation Oncologist for consultation and treatment starting next week

Additionally, providers may order chemotherapy specifying the schedule "D1,2, 8, for four 28 day cycles". While an order such as this may have a specific start date (e.g. today); commonly, the provider does not actually schedule the start date. The actual scheduling of the start of chemotherapy regimen would be dependent upon other factors such as the Financial Counsellor obtaining insurance authorization, resource availability (chemotherapy chair and nursing staff).   Due to the dependencies in this type of appointment – it will be typically scheduled in the PMS or a specialty scheduling system that knows about chairs and staff skills and availability.  However, once started, chemotherapy treatments would be shown in the oncology EHR flowsheet schedule based on the start date and according to the regimen requirements – this schedule is incorporated into the patient's EHR. 
7.17 Report Generation

Related to S.2.2.2

The system SHALL provide the ability to specify report parameters, based on patient demographic and/or clinical data, which would allow sorting and/or filtering of the data. This functionality supports the ability of oncologists to compare and contrast results of treatment plans, understanding or determining trends of disease. It allows the ability to recall previous treatment plans to apply to new or existing patients based on similar diseases. The system SHALL support provider documentation of patient encounters using logically structured templates (structured clinical note creation and structured data entry). The system (or an external application, using data from the system) SHALL provide the ability to save report parameters for generating subsequent reports.  The system SHALL provide the ability to generate reports of structured clinical and administrative data. Based on a patient vist the elements recorded in the clinical documentation can then be associate billing codes to support administrative functionality and report generation.   Critical components of the clinical oncology information capture includes  but is not limited to patient demographics, diagnosis, eligibility criteria for clinical trials, intervention, diagnostics, AEs, Con Meds,   Staging (TMN), disease measurement and location.

7.18 Communications

Related to S.3.1.4

Where an arrangement has been established between a provider and patient specific sets of results are communicated electronically from the provider to the patient. The patient may also use secure communication to
 the providers to ensure they can proceed with certain non contraindicated activities such as a “flu shot”. These secure communication exchanges between patient and provider can also be used to facilitate scheduling modifications for either party. Exchange of information between providers such as diagnostic reports, consult letters, or authorizations for surgeries provide options to communicate with other care providers thereby increasing effective communication and quality of care. The system SHALL provide structured data entry that assists clinical correspondence.  The system shall support an interface to secure messaging between providers and patients to facilitate care coordination. Examples of information to be exchanged may include but are not limited to email, scheduling, consult notes, treatment plan, diagnostic test results, and educational materials. The system shall confirm, track, and record correspondences. 

7.19 Genealogical Relationships / Family Health History

Related to S.3.5.1

The system SHALL provide the ability to identify persons related by genealogy, as well as the ability to collect and maintain genealogical relationships. This would include but is not limited to patient and family members’ names and their relationship to the patient. The system SHALL provide the ability to collect and maintain a family member consents required to allow  a family member records to be viewed for the purposes of a genealogical family member’s  medical history. If the care given to a patient may be influenced by health factors of a biologically related individual, such as a potential donor of blood or bone marrow, then the donor must not only be identifiable, but all aspects of the donor's health that could disqualify her (or him) as a donor must be retrievable by authorized persons.  If the value of screening for cancer in a patient could be linked to heritable conditions of a biologically related person, such as hereditary cancer syndromes then additional support can be provided to sharing data with public health agencies and or epidemiologic studies if the health of two individuals (related by blood or otherwise) might be influenced by a common exposure, such as excess risk for lung cancer or marrow diseases in persons living in a residence with radon exposure
Genealogic relationships are relevant to cancer in three general contexts:
· If the care given to a patient may be influenced by health factors of a biologically related individual, such as a potential donor of blood or bone marrow the donor must not only be identifiable, but all aspects of the donor's health that could disqualify her (or him) as a donor must be retrievable by authorized persons.

· If the value of screening for cancer in a patient could be linked to heritable conditions of a biologically related person, such as hereditary cancer syndromes

· This is the most important use and is incomplete.  Need to discuss the issue of FH to determine risk and need for genetic testing, the risk of breast cancer based on genetic testing and FH, etc.

· If the health of two individuals (related by blood or otherwise) might be influenced by a common exposure, such as excess risk for lung cancer or marrow diseases in persons living in a residence with radon exposure.

The urgency of the need to know is listed in descending order.  The third situation primarily relates to public health and epidemiology, and might not be in scope for oncology practitioners per se.
7.20 Interpersonal Relationships

Related to S.3.5.4

The system MAY provide the ability to identify patients related by employer and work location for purposes of
 epidemiological exposure and public health analysis and reporting. Typically, this information is found in the family and past medical history where present or past situations involving exposure to carcinogens, radiation or infectious agents are listed as part of the history.  Examples could be chemical exposure in an occupational environment or substance or drug ingested or inhaled.  Radiation exposure could be radon levels in a well insulated home or at work.  The location should specify when the exposure took place, how long and where.  Infectious examples could be past history of a lifestyle that lends itself to acquiring the AIDS virus and/or the human papilloma virus (HPV).  

The
 system SHALL provide the ability to identify persons with Power of Attorney for Health Care or other persons with the authority to make medical decisions on behalf of the patient. It is essential to the Healthcare providers to have knowledge and access to Power of Attorney documentation or responsible person to assist in decision making. Identification of who the Power of Attorney for Health Care and what his or her relationship to the patient is for situations that may arise where the patient is not able to communicate or make a decision independently.  The contact information (name, address, telephone numbers, and email) should be specified.  As updates to any existing Power of Attorney documentation occur the system SHALL provide the ability to track amendments as well as provide the latest version date.  

This
 paragraph below speaks to additional criteria to discuss with Helen:  can be captured as part of the history but it should be easily accessible, not wading thru documentation to find out who is allowed to receive information on the patient condition.

In addition in the same site a listing of the family members or significant other(s) that the patient is allowing to have privy to medical discussions or visitation in a controlled setting.  Also a list of possible acquaintances of the patient that the patient would like excluded from medical discussions or visitation. 

7.21 Pain Management Tools

In the management of oncology patients pain is assessed as part of the care provided. There are various standardized tools available to clinicians to assess pain such as visual analog scales, body graphics, and dermatome maps that help determine quality, location and intensity. The system SHALL provide the capability to readily access pain management tools. The system SHOULD allow for the customization of these pain management tools. The system SHALL support the ability to record the information collected regarding the pain quality, location and intensity via the pain management assessment into the care record. The system SHALL provide the ability to store structured data derived from the pain assessments.  

7.22 Adverse Event

The primary reason for recording adverse events within the oncology EHR is for management and care of an oncology patient. Secondary reasons may include but are not limited to: monitoring tolerance, reporting to other health agencies, and supporting research studies. 
In the US Realm, The CTCAE is the NCI accepted tool utilized to collect this data. The system SHALL support the collection of adverse event information utilizing the CTCAE or a comparable tool in other realms. The system SHALL allow the provider to associate the adverse event with any current or prior treatment.  

7.23 Infrastructure

The Infrastructure Functional Requirements in this Functional Profile have been reviewed for relevance to the ambulatory setting and constrained to reflect the anticipated implementation environment in this setting.   However, in most Infrastructure sections, the requirements of Oncology and of Ambulatory do not substantively differ from EHR systems in other settings; consequently the requirements defined in the Functional Model are appropriate and adequate for this profile's needs. 
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The caBIG initiative, overseen by the National Cancer Institute Center for Biomedical Informatics and Information Technology (NCI-CBIIT), was conceived to address the needs of all constituencies in the cancer community—researchers, clinicians, patients—to share data and knowledge, simplify collaboration, speed research to get diagnostics and therapeutics from bench to bedside faster and more cost-effectively, and ultimately realize the potential of Personalized Medicine. caBIG™ also addresses a critical problem facing both basic and clinical researchers today—an explosion of data that requires new approaches for collection, management, and analysis. Although initially focused on cancer research and care, caBIG™ technology is widely applicable to other therapeutic areas.

8.2.2 Certification Committee for Health Information Technology (CCHIT):

http://www.cchit.org/
CCHIT is a recognized certification body (RCB) for electronic health records and their networks, and an independent, voluntary, private-sector initiative. It’s mission is to accelerate the adoption of health information technology by creating an efficient, credible and sustainable product certification program.

8.2.3 Clinical Data Interchange Standards Consortium (CDISC) 

www.cdisc.org
· CDISC eSDI (eSource Data Interchange) document (20-Nov-2006)

CDISC CDASH project: (Clinical Data Acquisition Standards Harmonization). The project goal is to develop a set of ‘content standards’ (element name, definition, and related metadata) for a basic set of global data collection fields (also known as CRF, or Case Report Form, variables) that will support clinical research studies.  The initial scope of the project will be the ‘safety data domains’ (i.e. Adverse Events, Prior and Concomitant Medication, Demographics and Subject Characteristics, Medical History, etc.).  Version 1.0 was released 1-Oct-08.

· www.cdisc.org/standards/cdash/index.html
· CDSIC CDASH (Clinical Data Acquisition Standards Harmonization) Version 1: available at http://www.cdisc.org/standards/cdash/index.html 

CDISC / HL7 BRIDG project: (Biomedical Research Integrated Domain Group) Model is a domain analysis model representing protocol-driven biomedical/clinical research. It was developed to provide an overarching model that could readily be understood by domain experts and would provide the basis for harmonization among standards within the clinical research domain and between biomedical/clinical research and healthcare.
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HL7 Electronic Health Record System (EHR-S) Functional Model Release 1 (Feb 2007)

· http://www.hl7.org/documentcenter/public/pressreleases/20070221.pdf
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www.hitsp.org  

The Healthcare Information Technology Standards Panel (HITSP) is a cooperative partnership between the public and private sectors. The Panel was formed for the purpose of harmonizing and integrating standards that will meet clinical and business needs for sharing information among organizations and systems.

"Interoperability Specifications" - documents that harmonize and recommend the technical standards necessary to assure the interoperability of electronic health records and help support the nationwide exchange of healthcare data.

8.2.6 International Standards Organization (ISO)

www.ISO.org
ISO/TR 20514: Health informatics, Electronic health record, Definition, scope and context. 2005-10-17

8.2.7 National Institute of Standards and Technology (NIST)

http://www.nist.gov/index.html and http://xreg2.nist.gov/hit-testing/ 

NIST is a non-regulatory federal agency within the U.S. Department of Commerce. NIST's mission is to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and technology in ways that enhance economic security and improve our quality of life.


The partnership between the Healthcare Information Technology Standards Panel (HITSP), the National Institute of Standards and Technology (NIST), and the Office of the National Coordinator for Health Information Technology (ONC) provides HIT implementers with access to the tools and resources needed to support and test their implementation of standards-based health systems.

The http://xreg2.nist.gov/hit-testing/ website provides information about the key initiatives that serve as the foundation for the nationwide health IT infrastructure. It provides an overview of the HITSP Interoperability Specifications and the standards that they reference; and provides access to the test resources that are available to support their implementations. On this site, you will also find links to additional information about HITSP and the testing approach.

9 Conformance Clause (Normative)

This profile is based upon the HL7 EHR-S Functional Model, Release 1.1, June, 2009 available at http://www.hl7.org/ehr and incorporates the model’s conformance chapter here by reference with a few extensions as described below. 

Although this profile describes the capabilities of “a system” it does not require that all functions must be provided by one computer program. Indeed, it is left open whether an integrated set of programs from one source or from different vendors, might be used to provide the spectrum of capabilities described.

However, to claim conformance to this functional profile, an EHR system (or derived profile) SHALL include as functions at least all the ones indicated as ESSENTIAL NOW and all the criteria within those functions that are designated as “SHALL”.

Associated with each function are one or more conformance criteria whose instantiation guarantees that the associated function is implemented.  Effectively, the conformance criteria are more concrete versions of the function.  

The oncology EHR Functional Profile adheres to the defined rules of the EHR-S Functional Model.  Similarly, an EHR may claim conformance to the oncology EHR functional profile if it meets all the requirements outlined in the profile.

	Summary of Requirements for Conformant Systems:

	Systems claiming conformance to this Profile SHALL
	· Implement all functions designated Essential Now. 

· Fulfill (i.e., meet or satisfy) all the SHALL criteria for each implemented function.

	Systems claiming conformance to this Profile MAY
	· Implement functions designated Essential Future.

· Fulfill any of the SHOULD or MAY criteria associated with an implemented function

	Systems claiming conformance to this Profile SHALL NOT
	· Negate or contradict defined functionality of this profile when including additional functionality beyond what is specified in this profile.

	Assumptions and Limitations
	· We highly recommend that the EHR system operate in an environment that has controls to prevent or mitigate the effects of viruses, worms, or other harmful software code.

· We recommend mapping the data outputs from an EHR system used for ambulatory oncology to concepts within the oncology EHR Domain Analysis Model.  


9.1 Normative Language
Each criterion includes a verb indicating its criticality to the model.  The verbs used throughout are the following:

	Criterion Verb
	Explanation

	SHALL
	This conformance criterion must be fulfilled if its associated function is to be considered as present. 

The HL7 EHR Functional Model’s conformance chapter requires that criteria designated as SHALL must be carried over into profiles derived from it as a SHALL. 

	CONTINGENT SHALL
	The criterion applies if a specified condition is present or is met. 

In some instances “contingent shall” was used to solve a logical dilemma. Unlike the functional model, profiles must assign a priority rating to each function. In some instances a conformance criterion designated as “SHALL” within the functional model (and therefore necessarily carried over into the profile) refers to a function which the profile development team had deemed “ESSENTIAL FUTURE.”  Requiring a Function that is categorized as Essential Now to conform to another Function/Criterion that is Essential Future could be misleading, suggesting that a capability which is currently technically impossible is required to be present in a Function that is essential at the present time. These inconsistencies are managed in the profile by the use of the CONTINGENT SHALL described above (IF x, then conformance y must occur). 

	DEPENDENT SHALL
	The criterion applies depending upon its applicability to the scope of the practice in which the system is implemented, policies of the organization in which the system is implemented, or legal or regulatory requirements of the jurisdiction in which it its set. 

	SHOULD 
	The capability described in this conformance criterion is encouraged to be included in the EHR-S but is not required.

	MAY 
	Conformance criteria using this predicate can be included or not at the option of the system developer or the health care provider.


9.2 Derived Profiles Claiming Conformance to the Profile
The Ambulatory Oncology EHR-S Profile is intended for use across most outpatient Oncology practice settings.  Consequently, functions that are relevant to only a few types of settings are rated as optional rather than essential.  However, specific types of outpatient oncology settings or subspecialties may choose to develop their own profiles derived from this broader profile.  In such case they must follow HL7 rules for Derived Profiles that include the following:

· Functions in the Ambulatory Oncology EHR-S Profile rated as ESSENTIAL NOW or ESSENTIAL FUTURE SHALL be included in the Derived Profile.

· Functions in the Ambulatory Oncology EHR-S Profile rated as OPTIONAL or OPTIONAL FUTURE, MAY be included in the Derived Profile with whatever priority rating the group deems appropriate, or may be excluded.

· If a function in the Ambulatory Oncology EHR-S Profile rated as OPTIONAL or OPTIONAL FUTURE is not included in the Derived Profile, then it follows that none of its accompanying conformance criteria are included either.

· Conformance criteria rated as SHALL in the Ambulatory Oncology EHR-S Profile must be incorporated into the Derived Profile if the functions they are intended to support are included.

· Conformance criteria stated as SHOULD or MAY in the Ambulatory Oncology EHR-S Profile may be incorporated into the Derived Profile if the functions they are intended to support are included.  These criteria can remain at the same strength, or can be made more stringent (e.g. SHALL) or less stringent (e.g. MAY).

· Conformance criteria including the phrase "standards-based", or referencing a general standard in the Ambulatory Oncology EHR-S Profile must be constrained in the Derived Profile to identify the specific standard including version that should be implemented. 

To claim conformance to this functional profile, a derived profile must include as functions at least all the ones indicated as ESSENTIAL NOW and all the criteria within those functions that are designated as “SHALL”.

	Summary of Requirements for Conformant Derived Profiles

	Derived profiles claiming conformance to this Profile SHALL
	· Inherit all functions designated Essential Now

· Inherit all SHALL criteria for functions included in the derived profile

· Follow the rules for profiles in Chapter 2, Section 6.1 of the HL7 EHR-S Functional Model standard.

· Adhere to the rules for creating new functions in Chapter 2, Section 6.3 of the HL7 EHR-S Functional Model standard

	Derived profiles claiming conformance to this Profile MAY
	· Change SHOULD and MAY criteria to SHALL, SHOULD or MAY criteria

	Derived profiles claiming conformance to this Profile SHALL NOT
	· Change the function’s name or statement, except to allow for realignment to realm specific nomenclature.


10 Functional Profile Organization (Reference)

The Ambulatory Oncology EHR-S Functional Profile adheres to the format described in the document HL7 EHR TC: Electronic Health Record-System Functional Model, Release 1, February 2007, How-To Guide for Creating Functional Profiles. 

10.1 Functional Types

The profile is organized around the same three sections as the HL7 Functional Model, namely:

	Function Type
	Explanation

	Direct Care
	Functions and associated conformance criteria dealing with the provision of care to individual patients and patient groups.

	Supportive
	Functions and associated conformance criteria dealing with activities that do not directly impact the care received by patients but related functions that fulfill administrative and financial requirements and provide facilities to facilitate the use of clinical data for research, public health, and quality assessment. 

	Information Infrastructure
	Functions and associated conformance criteria dealing with capabilities necessary for the reliable, secure computing and the management of features needed to provide interoperability with other automated systems.


Each Functional Type section is organized into sub-types according and color coded to the HL7 Functional Model.

	Direct Care
	DC.1
	Case Management

	
	DC.2
	Clinical Decision Support

	
	DC.3
	Operations management and Communications

	Supportive
	S.1
	Clinical support

	
	S.2
	Measurement, Analysis, Research and Reports

	
	S.3
	Administrative and Financial

	Information Infrastructure
	IN.1
	Security

	
	IN.2
	Health Record Information and Management

	
	IN.3
	Registry and Directory Services

	
	IN.4
	Standard Terminologies & Terminology Services

	
	IN.5
	Standards-based Interoperability

	
	IN.6
	Business Rules Management

	
	IN.7
	Workflow Management 


10.2 Functional Profile Attributes

Each function in the HL7 EHR-S Functional Model is identified and described using a set of elements or components as detailed below. These columns have been reproduced in the functional profile with changes indicated in red.

	Column
	Explanation

	ID#
	This is the unique outline identification of a function in the outline. The Direct Care functions are identified by ‘DC’ followed by a number (Example DC.1.1.3.1; DC.1.1.3.2). Supportive functions are identified by an 'S' followed by a number (Example S.2.1; S.2.1.1). Information Infrastructure functions are identified by an 'IN' followed by a number (Example IN.1.1; IN.1.2). Numbering for all sections begins at n.1. 

	Type
	Indication of the line item as being a header (H) or function (F). 

	Name
	The name of the Function. Example: Manage Medication List

	Statement/Description
	A NORMATIVE statement of the purpose of this function followed by a more detailed REFERENCE description of the function, including examples if needed. 

	Conformance Criteria
	The criteria for which conformance to a given function will be assessed. Refer to Section 9 for discussion on conformance language and Criterion Verbs. 

	See Also
	Identified relationships between functions.

	Model Row #
	Original Row # from HL7 Functional Model


The following columns have been added to the Ambulatory Oncology Functional Profile. 

	Change Status
	Indicator of the type of change between the HL7 Functional Model and the Ambulatory Oncology Functional Profile.

Refer to Section 10.2.1 for detailed information on values

	Priority
	 The priority by which the function is expected to be implemented. Refer to Section 10.2.2 for detailed information on values.

	Profile Comment
	Additional supporting information relevant to the conformance criteria.  This column may also include information from where conformance criteria or functions have been pre-adopted.

	Row #
	Row # within Functional Profile - begin at “1” in each section (DC, S, IN)


10.2.1 Change Flag
	Code
	Change Flag
	Explanation

	NC
	No change
	Function or conformance criteria have not been modified from the HL7 Functional Model.

	A
	Added
	Function or conformance criteria have been added and are not part of the HL7 Functional Model.

	D
	Deleted
	Function or conformance criteria within the HL7 Functional Model are not deemed to be relevant to the oncology EHR functional profile and have been removed.  

	C
	Changed
	Function or conformance criteria have been changed according to the HL7 EHR conformance criteria to reflect the oncology EHR functional requirements. 


10.2.2 Functional Priority

For each function defined in the Outpatient Oncology functional profile, the caBIG Domain Expert group assigned a priority rating with consideration of whether the function was essential across most types of outpatient oncology health settings or only a few, and whether the function was feasible to provide now or only after some future condition was met (e.g. time for development, passage of other supporting standards).  The group rated the functions according to the four priority categories listed in the table below.  The first three were provided by HL7 and further defined by the ABC group, and the last category was added by the caBIG Domain Expert group with approval by HL7 and NCI:

	Code
	Functional Priority
	Explanation

	EN
	Essential Now
	EHR functions considered relevant and essential for most types of Outpatient Oncology settings and feasible to offer now.  Functions with this rating SHALL be present in an Ambulatory Oncology EHR-S for it to be considered in conformance with the profile.

	EF
	Essential Future
	EHR functions considered relevant for most Outpatient Oncology settings but not feasible to offer at this time.   

Essential Future indicates that the function is optional in this release of the profile and it will remain optional until the release indicated in the Profile Comments column of this profile.  In future releases of this profile, these functions will be further defined (potentially with a target date) and all SHALL functions will become mandatory in EHR systems claiming conformance to that Release of this profile.

	O
	Optional
	EHR functions considered relevant and possibly essential for some but not most types of Ambulatory Oncology settings, and feasible to offer now.  Functions with this rating may or may not be present in the Ambulatory Oncology EHR-S but are not essential for the system to be considered as in conformance with the profile.

	NS
	Not Supported
	EHR Functions not considered relevant to an Outpatient Oncology setting. 


.

11 Direct Care Functions (Normative)
The Direct Care Functions are currently under development.  Work in progress for this section may be accessed from the project wiki at http://wiki.hl7.org/index.php?title=Oncology_EHR_Profile:_Working_Documents 
12 Supportive Functions (Normative)

The Supportive Functions are currently under development.  Work in progress for this section may be accessed from the project wiki at http://wiki.hl7.org/index.php?title=Oncology_EHR_Profile:_Working_Documents
13 Information Infrastructure Functions (Normative)

The Information Infrastructure Functions are currently under development.  Work in progress for this section may be accessed from the project wiki at http://wiki.hl7.org/index.php?title=Oncology_EHR_Profile:_Working_Documents
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�Need to update this to reflect the current CCHIT plans. 


ACTION:  Peter to review and submit update to Section 1.1.2.


�This needs to be checked.  What is relationship with treatment plan, duration and treatment modalities?


For example, for childhood leukemia includes 3 phases: induction, consolidation and maintenance.





What is an activity vs modality. 


�a. Expand the storyboard to include submission of reportable data to the appropriate cancer registries.  Ambulatory EHRs need to submit semi-automated cancer surveillance reports to the appropriate population-based cancer registry.  This is especially important for oncologists’ offices since some hematological malignancies are not routinely referred to hospitals; this leads to underreporting.  


�Check that in-depth pedigree is done at genetics clinic.


�What tests would be ordered?  Are these really pathology – if so, what is the specimen and where is it collected?  Since Dr. Cutter is SURGICAL oncologist wouldn't he do the biopsy himself.  Then the SPECIMEN would be sent to the pathology laboratory, not Eve. 





If Dr. Cuter is not doing biopsy then would be surgical requisition.   Need to reflect surgical procedure.





Do we want to add a non-path lab order to the storyboard???





Would he order some blood tests to be done before the biopsy procedure? 


�There should be a distinction between clinical laboratory (and maybe molecular laboratory) and surgical pathology (or anatomical pathology).  Should Ms. Everywoman attend the surgical pathology laboratory?  Should her specimen be transmitted to that entity?  


�See note above.  


�Dr. Cutter electronically receives the pathology results from the laboratory, should these testing-results also be transmitted to Dr. Primary and Mrs. Everywoman?  


�SFJ: Should we include specific data elements in this section that would be transmitted to the registry or does this level of detail go into the requirements document.





�NPCR needs to check requirements on this. 





�A report is made to the cancer registry that a referral to Dr. Trudy Tumor and the Genetics Program has been made.





AOFP Call: Need to include report on referral (for treatment) so that can follow patient to new doctor(s).   This could be separate report from the report at diagnosis.





�Is the implication that somehow the EHR will automatically derive the TNM without human input?  


Are�n’t there tools to capture this information and create the TNM and CSV2?





From WScharber:  CSv2 is not used in the medical community.  Registries collect the discrete data elements and apply the CSv2 logic.  Would be interesting to see if the medical community would want to use it.  (I wonder how the stage was automatically documented in the EHR.)


�Should the concept of discrete structured data also apply to earlier tests, ER, PR, HER2/neu?  





Also, should the concept of structured data be included in the Glossary?  


�At what point would we want the genetic testing results included in the report to cancer registries?





WScharber We should add a reporting requirement right here.  As soon as a clinician receives information pertinent to the cancer registry’s business, that information needs to be sent to the registry ( 


�Should this be the IR or would it be a general surgeon who would do this?


�Do (should) we report to the registry for each treatment by the different providers, or just the chemo because that was first?





 From WScharber:  Each treatment modality needs to be submitted to the cancer registry.  The first treatment notification and then a completion of treatment notification are required to be submitted.


�


�Sandy – we won’t get this from the surgeons office.  It comes from the hospital cancer registry.  I think we should replace this section with an  a statement that this is reported by the hospital .


�Do (should) we report to the registry for each treatment by the different providers, or just the chemo because that was first?


�Comments: 


b. Do you want to add something about assessing quality of life?  Language can be similar to that in 7.21 Pain Management Tools.  There are many Quality of Life Measures that could be included (or perhaps several could be included).  Examples of common measures are: 


1. FACT-G:  Functional Assessment of Cancer Therapy-General (there are modules for different cancers as well)


2. FLI-C:  Functional Living Index-Cancer


3. QLI-C: Quality of Life-Cancer





ACTION: NCI/Salimah to propose changes.


�With the recent advent of AJCC (American Joint Commission on Cancer) TNM (Tumor Nodes Metastasis) 7th Edition, the collection of molecular markers becomes more significant to cancer registries.  





ACTION: Mollie/Dr. Kevin to suggest language.


�Ballot comment – this section needs to be completely re-written to provide more details on the requirements for registries from NPCR. 





About Section 7.15, Oncology Registries, should these be referred to by a more common and more appropriate term, cancer registries?  Also, the section should be expanded to make the distinction between hospital-based cancer registries and population-based cancer registries (public health).  Also, the capture of treatment information, in addition to demographics and diagnosis, is a key need for cancer surveillance.  Please add this concept.  





If patient occupation and industry (usual occupation over the lifetime of the patient, not retired) could be captured, even in text format, this could greatly assist in future epidemiological studies.  Occupation and industry are required under federal law for cancer registry reporting.





"Section 7.15: Oncology Registries, page 38


Comments: In the second sentence, add treatment, as in “regarding a patient’s demographic, diagnosis, and treatment.”  The collection of treatment information is of paramount importance to cancer surveillance.  In the fourth sentence, add the concept of automatically identifying reportable cancers e.g. SHALL automatically identify reportable cancers and transfer formatted demographic and clinical information to local and state cancer registries, in discrete data item format as well as supporting text.  EHR systems should be capable of automatically identifying reportable cancer, based on national and state standards.  Typically, some cancer are diagnosed and treated in hospitals which report the cancer to that state’s cancer registry, however for those cancers only treated in a physician’s office, the report needs to be sent to the state cancer registry.  There needs to be a phrase or sentence about transmitting information using appropriate security standards.  


"








�Billing $$


�Need to check language to ensure that it is Universal with USA examples. 


�a patient portal or other secure medium should be utilized to facilitate communication between the patient and practitioner to ensure patient privacy


�


Comments: “If the value of screening for cancer in a patient could be linked to heritable conditions of a biologically related person, such as hereditary cancer syndromes then additional support can be provided to sharing data with public health agencies and or epidemiologic studies if the health of two individuals (related by blood or otherwise) might be influenced by a common exposure, such as excess risk for lung cancer or marrow diseases in persons living in a residence with radon exposure.”  It is not clear what this sentence is referring to.  Recommend rewording this sentence.  We know that there is value of screening for cancer in a patient that has a family history of certain kinds of cancer and we know that there are certain exposures that increase the risk of certain cancers.  Is this sentence supporting the sharing of data of the individual diagnosed with cancer that has a family history or sharing of information of the family member that could be potentially at risk for developing cancer.  Please clarify.  


�Do we want to know anything about the family constellation/living situation in this section?


�The first paragraph should be expanded to include references to usual occupation and usual industry, which are data items routinely collected by cancer registries.  There is a distinction between current employment and the main (or usual) employment in a person’s career.  Often occupation is noted as “retired”.  These data items should be transmitted as discrete data items in text-format to local and state cancer registries.  


�2nd paragraph – Power of Attorney for Health Care.  Some states use Health Care Proxy language and have Health Care Proxy laws (MA, NY, for example), so this language should be included as well.  Also, if the patient has an Advance Directive, it should be accessible in the same place in the EHR as the PoA for Health Care or Health Care Proxy information.


(need to add as US realm examples only)


�b. Agree with 3rd paragraph about the placement of these documents – should be easily found, perhaps flagged in the record somehow?


�Recommend harmonizing with HL7/ISO ICSR for reporting Adverse events to health agencies.





Review requirements for reporting to FDA and capture data elements (Medwatch form 3500/3500A data elements, …)


"Consider adding Conformance criteria from HL7 EHR Clinical Research Functional Profile: 





The system SHALL provide the ability to capture full onset and end date of problem (adverse event)."





The system SHALL provide the ability to capture the severity, source, action taken, and outcome with regard to a problem (adverse event) as discrete elements.





Need to rework this section to be less NCI and US realm specific.


�In general, the North American Association of Central Cancer Registries, Inc. (NAACCR)  commend this work, to give the vendor community greater guidance on the development of tools for oncology offices, and we recommend the inclusion of the need to report to public health entities (in this case cancer registries) and related registry discrete data items.  While this profile is important for the reporting of all reportable tumors to cancer registries, it is especially important for the transmission of those leukemias only treated in oncologists’ offices.  While this profile focuses specifically on oncology offices, a similar need exists for dermatologists and urologists offices.  Below are more specific comments.





April 9, 2010 
1st DSTU Ballot
Page 40

