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1. Introduction 
1.1. Background
The National Cancer Institute’s (NCI) Center for Biomedical Informatics and Information Technology (CBIIT) has initiated a project to define a Clinical Information Suite, which will develop modular, service-based, EHR functionality that addresses the unique requirements of the ambulatory oncology community.  The caBIG® Clinical Information Suite project is expected to enable that community to collaborate more effectively within the broader oncology medical and research environment.

The caBIG® Clinical Information Suite project has defined a list of "High-Value Oncology Business Capabilities" that represent EHR System functionality requiring specific consideration for the ambulatory oncology community.  These business capabilities will be further scoped in the project.  Below is the current list of other business capabilities that will be discussed and described across various Capability Scope documents.  

	Capability Dimension
	High-Value Oncology Business Capability

	Administrative Capabilities
	· Referral Management

· Chemotherapy Billing/Cost

	Diagnostic Capabilities
	· Tumor Staging

	Therapeutic Capabilities
	· Treatment Plan Management, including generation of, modification of, and adherence to treatment plans

· Patient Trial Finder

	Disease Response to Treatment Capabilities
	· Survival, Tumor Burden and Functional/Performance Status outcomes measures


Medication Management is an umbrella term that encompasses all professional activities that a provider undertakes to optimize safe and effective drug therapy outcomes for patients
.  The ability to incorporate functionality necessary to support the management of medication including chemotherapy is a critical prerequisite and supporting function to several of the business capabilities in the scope of the caBIG® Clinical Information Suite project and is the topic of this document.  In this context, medication management includes chemotherapy, biologic therapy, and other therapies involving the provision of agents for cancer-related symptoms or other symptomology regardless of attribution. For the purposes of this project, medication management refers to, at a high level:

· Medication list management:  The ability to reconcile a list of current, concomitant, and prior medications to inform health care providers in treating the patient.  
· Formulating a medication treatment plan

· Performing a comprehensive medication review to identify, resolve and prevent medication-related problems, including adverse drug events; this includes drug-drug, drug-allergy, drug-formulary checks
· Medication ordering:  The ability to create and manage orders for medications including chemotherapy.
· Medication administration: Providing the specific instruction for administering medication at the point-of-care and recording the completion of such administration.

· Monitoring and evaluating a patient’s response to therapy, including safety and effectiveness.

· Tools to minimize potential for dosing errors and drug duplication.

· Patient education and training designed to enhance patient adherence with his/her therapeutic regimens
· Assessing and optimizing medication regimen adherence.

· Coordinating and integrating medication therapy management services within the broader health care-management services being provided to the patient
1.2. Purpose

The comprehensive management of medications is a key component of an electronic health record and instrumental to the successful delivery of care for the ambulatory oncology patient.  Providing a platform designed to summarize the nature and outcome of prior medications, and to manage current and future medication plans in various health care settings is the basic purpose of the medication management module.  In conjunction with the outcomes management business capability, medical management is the documentation of appropriate information to enable the assessment of a variety of outcome measures.  Equally important is the ability to generate appropriate data from the EHR to exchange with other care providers regarding the effectiveness of various treatment regimens. 

In the context of this requirement, this document will focus on identifying the high-level activities and requirements necessary or desirable to support complex and unique aspects of caring for ambulatory cancer patients related to medications.  Specific attention will be made toward unique features necessary to support a course of chemotherapy. This document will also identify any functionality and requirements that are specifically not in the scope of medication management.  This document will support the design, development, deployment and testing of products by the caBIG® Clinical Information Suite project team. 
2. Scope Influences 

2.1. Meaningful Use

The HITECH Act, part of the American Reinvestment and Recovery Act of 2009 (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 (Appendix C).  

The final rules for “Stage 1” Meaningful Use regarding objectives, measures, standards, and certification requirements were released in July 2010. Medication Management plays a significant role in Meaningful Use with both primary functions, such as electronic prescriptions, as well as secondary functions, such as including medication lists in patient summaries.
2.2. Strategic Alignment

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

Table 1: Applicable Strategic Goals and Objectives

	
	Goal
	
	Objective

	G1
	Demonstrate the power of information-based medicine to guide quality care 
	O1.1
	Support assessment of intervention effectiveness and patterns of care

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

	G4
	Explore the benefits of electronic access to nationwide health information 
	O4.3
	Enable personalized medicine and treatment plans by leveraging the available health information.


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

2.3. Business Need
Based on incidence rates from 2005-2007, 40.77% of men and women born today in the United States will be diagnosed with cancer at some time during their lifetime
.   Additionally, the American Cancer Society estimates that approximately 650,000 Americans receive chemotherapy each year to treat their cancer condition. This heightens the needs of providers and payers for processes to make medication management more efficient and cost-effective; this must be a system that embraces the unique complexities associated with cancer treatment.  Whether treatment is part of a clinical trial regimen or delivered as part of a more standard treatment regimen, a substantial number of patients are impacted by the need to receive anticancer treatment.  For many of these people, the mental image of receiving therapy that can have obvious (loss of hair or alopecia) and/or debilitating (pain or nausea/vomiting) side effects can be serious, and may ultimately impact an individual’s decision to accept an option of chemotherapy treatment.  The emotional considerations for a patient and their family can be mitigated with the use of systems that demonstrate a good understanding of how chemotherapy regimens should be prescribed, ordered, and the agents administered.  Cancer patients are typically very committed to their treatment plans and can benefit from an efficient medication management system that can minimize dosing errors and treatment complications.   Such problems can be minimized by using patient characteristics previously collected (like age, height, weight) in lieu of repeatedly questioning the patient. The efficient entry of regimen orders into a prescribing system needs to be fast and correct, while also conveying complex administration instructions and sequencing. Anti-cancer drugs are generally administered at maximum tolerated doses which are precisely determined for each individual patient. Under-dosing impacts efficacy and overdosing can interrupt a potentially life-saving treatment schedule. Likewise the system can be a useful resource to track important factors such as total cumulative doses, patient tolerance of previous medications/regimens, and other specific data relevant to the continued treatment or monitoring of ambulatory cancer patients. Having a medication management suite of capabilities that are tailored to the specific needs of both adult and pediatric cancer patients, as part of an overall electronic health record system, can  foster patient confidence in the care provider and staff.  

From a scientific perspective, there is not a great deal of evidence as to why some of our patients respond positively to a treatment regimen while others do not.  Improved uniformity in data captured and reported from the ordering, administration, and results of chemotherapy and other cancer therapies can help identify additional factors impacting outcomes.  More timely and automated access to outcomes from clinical trials and results from treatment in the oncology community could help physicians more easily select regimens likely to be effective and safe for their patients. This would include locating clinical trials appropriate for the patient’s diagnosis and other characteristics. A comprehensive medication management system for cancer treatment could enable such access, document the treatment plan for a specific diagnosis, facilitate medication orders, and maintain records related to medication administration.   The uniform collection of adverse events, patient histories, and follow-up information is important to the ultimate creation of meaningful data sets that can characterize the efficacy and toxicity profile of important anti-cancer drugs. Having the ability to report such outcomes back to the cancer research community could, in turn, facilitate the development of clinical trials to create more effective and less toxic regimens over time.    

In summary, the patient-centered and scientific aspects of medication management provide a focal point for many cancer patients.  Faced with an emotional decision about which they may have preconceived ideas and concerns, they will look to the physician and staff to deliver their therapy in a manner they find reassuring.  Activities associated with medication prescribing, formulation, and administrations assume a critical role for this population. Payers are also challenged by the high costs associated with cancer treatment. Efficient medication management can reduce costs in multiple ways and can potentially provide outcomes data to better assess which treatments are cost-effective. Coupled with the seriousness of a cancer diagnosis and an imprecise ability to predict the outcome of treatment, the need to add efficiency and precision to activities associated with medication management take on a major significance for both the patient and the care provider.  
2.3.1 Outcomes Data

The ability to collect information derived from chemotherapy/medication administration to cancer patients affords us the opportunity to identify a rich set of important outcome measures that will allow caregivers to:
· Connect patients to Clinical Trials or treatment regimens that best fit their needs and abilities

· Use a collection of outcome variables to support clinical support and decision-making strategies.  Outside of treatment regimens that may serve as first considerations, additional information about patient responses to treatment(s) could be invaluable.

· Collect and report outcome data in a consistent, systematic manner that would remove the need to enter data into multiple electronic systems.  

· Collect and display information in a manner that could help patients and their families to understand and therefore participate more actively in treatment decisions and plans.

3. Existing Standards

3.1. Existing Standards Activities

A number of existing standards already exist in this space and should be referenced when developing content for materials related to medication management.\
Table 2
	Existing Standard
	Comments

	HL7 V3 – Medication Order Topic
	

	NCPDP SCRIPT Version 8.1
	Named as part of Stage 1 Meaningful Use of EHRs

	NCPDP SCRIPT Version 10.6
	Named as part of Stage 1 Meaningful Use of EHRs

	RxNorm
	Named as part of Stage 1 Meaningful Use of EHRs – Maintained by National Library of Medicine


3.2. Ambulatory Oncology Functional Profile 

3.2.1.1 HL7 Functional Model

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

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

3.2.1.2 Ambulatory Oncology Functional Profile (AO-FP)

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

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

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

Extracts of requirements relevant to medication management have been taken from the AO-FP Draft as available April 15th, 2010 (Appendix D) – a current version of the functional profile as it undergoes reconciliation through the HL7 balloting process is available on the HL7 wiki page for the project at:  http://wiki.hl7.org/index.php?title=Oncology_EHR_Profile:_Working_Documents. The goal of HL7 balloting is establishing the AO-FP as an recognized standard for use both in the United States, but also internationally.
4. Project Scope

4.1. Scope Inclusions

Chemotherapy Template Management
The caBIG® Clinical Information Suite will provide the capability to manage all aspects of templates (also referred to as regimens or protocols) for chemotherapy treatment, including creating such templates from a local drug formulary or existing templates. Chemotherapy template management will include locating appropriate templates based on a general cancer description or a specific patient’s conditions from both local and external sources. Templates will remain available for future use in patient treatment and can be modified or inactivated over time to match best practices.
Chemotherapy Planning - Summary of Prior Cancer Medication Treatment History
The caBIG® Clinical Information Suite will contain information of prior chemotherapy/biotherapy summarizing prior medication regimens, intent/goals of treatment (adjuvant, neoadjuvant, advanced/palliative), date(s) of treatment, clinically significant toxicities, best response or reason for discontinuation.  Provisions for updating this information will be incorporated. The prior therapy information will reflect a patient’s (Protocol number and sponsor) participation in specific clinical trials, by providing the trial sponsor and protocol number. Consideration will be given to including access to the specific clinical trial protocols for details. 

Consideration will be given to including address/geographic location of the prior treatment provider and corresponding contact information.

Chemotherapy Planning - Medication Treatment Plan Development

The caBIG® Clinical Information Suite will provide the tools to electronically create a proposed medication treatment plan independently or as part of an existing treatment plan. The medication treatment plan will be able to be adopted from stored templates and modified according to specific needs of the patient.

The caBIG® Clinical Information Suite will include access to information related to medication costs and patient fees to support the medication planning process, including health insurance drug coverage. 
The caBIG® Clinical Information Suite will integrate a medication treatment plan into calendar and scheduling functions to produce a medication treatment calendar that can be shared with and approved by the patient. The calendar and schedule functions will address the availability of staff, resources (e.g., beds or chemotherapy chairs), and orders to provide a realistic medication schedule. These functions will also accommodate all other known medical appointments for the patient across providers. 
Chemotherapy Planning - Current Medication Plan

The caBIG® Clinical Information Suite will contain the current medication treatment plan, including a treatment calendar and a flow sheet.

The caBIG® Clinical Information Suite will have the flexibility for dose reduction (dose and schedule) for various reasons (e.g. declining performance status, patient preference, adverse events, etc). The ability to document the reason for dose reductions will be present for outcomes analyses. The Eastern Cooperative Oncology Group (ECOG) Performance Status or Karnofsky Performance Status scale will be used describing or characterizing performance status. Common Terminology Criteria for Adverse Events (CTCAE) lists will be used describing or characterizing adverse events.  Resultant events/ procedures such as hospitalization, transfusion, surgical intervention will be captured in the caBIG® Clinical Information Suite. Capability will be provided in the caBIG® Clinical Information Suite to amend treatment medication records/orders and the flow sheet to accurately reflect doses that were actually “administered” if significantly different from the doses planned.

Consideration will be given to providing links or ability to reference standard (e.g., ASCO) institutional treatment guidelines or tools within the caBIG® Clinical Information Suite. This should include the ability to interface with a local pharmacy system providing oncology medication for an ambulatory patient center.
Chemotherapy Scheduling
The caBIG® Clinical Information Suite will support scheduling capabilities to support a chemotherapy treatment calendar and account for additional treatment calendars from a multidisciplinary care team. The resulting treatment calendar is visible to all providers in the patient’s care, as well as the patient. Changes in the treatment calendar requested by the medical oncologist, other health care providers, or the patient will be supported by providing alternate scheduling or alerts to providers as appropriate based on the regimen or other rules. The treatment calendar will be modified as appointments are rescheduled, cancelled or extended due to the patient’s response to treatment and external factors. 
Medication Ordering Capabilities

Capabilities will be incorporated into the medication ordering functions to express doses based on conventions relevant to chemotherapy, e.g. mg/kg; PO vs. IV; intermittent vs. continuous, “cycles” of therapy.  Flexibility will be provided to adjust doses base on changes in current morphometric or pertinent laboratory parameters. To avoid potential dosing errors dosage caps or limits will be incorporated where relevant. Dose rounding rules will be incorporated into the automatic calculation functions.

The caBIG® Clinical Information Suite will include a searchable drug list containing specific drugs or treatment regimens to standardize the documentation of medication names (identifiers). This will be a comprehensive drug list including oncology and concomitant medications and will use standard-based drug codes.

Dosing features pertinent to pediatric patients with be incorporated into the caBIG® Clinical Information Suite, such as height/weight flow sheets.

The caBIG® Clinical Information Suite will have the capability of interfacing with existing electronic prescribing applications. If interfacing is not feasible e-prescribing capabilities will be provided within the caBIG® Clinical Information Suite system. 

The caBIG® Clinical Information Suite will have the capability of requiring an established level of authorization or signing-off associated with each medication order.

Capabilities to order and document medications or practices to manage or mitigate significant potential toxicities associated with planned treatments will be included in the caBIG® Clinical Information Suite. These would include prehydration, antiemetic, pain, and anti-allergy medications.

Chemotherapy Scheduling
The caBIG® Clinical Information Suite will support scheduling capabilities to support a chemotherapy treatment calendar and account for additional treatment calendars from a multidisciplinary care team. The resulting treatment calendar is visible to all providers in the patient’s care, as well as the patient. Changes in the treatment calendar requested by the medical oncologist, other health care providers, or the patient will be supported by providing alternate scheduling or alerts to providers as appropriate based on the regimen or other rules. The treatment calendar will be modified as appointments are rescheduled, cancelled or extended due to the patient’s response to treatment and external factors.

Chemotherapy Administration
The caBIG® Clinical Information Suite will support the clinical and support tasks necessary to administer the variety agents used in chemotherapy to patient in the ambulatory oncology setting. This includes reviewing a patient’s condition and lab results prior to treatment, monitoring and recording the administration of medication, and evaluating the results

Medication Information Exchange
The caBIG® Clinical Information Suite will have the ability to use standard electronic messages, transactions, and documents (e.g., CCD) to receive and send medication information for a patient.  If the information source sending medication information is unable to send the information using an electronic standard, the caBIG® Clinical Information Suite will have the ability to have information received via electronic fax, scanned hardcopy, or direct data entry. If the target for sending information is unable to receive the electronic standards, the caBIG® Clinical Information Suite will have the ability to send information via electronic fax or hardcopy.
Patient Communication

The caBIG® Clinical Information Suite will facilitate communication with the patient and/or their legally authorized representatives regarding treatment planning, patient education, scheduling and other communications relevant to medication management. The caBIG® Clinical Information Suite will have the ability to print out information for the patient, such as treatment calendar, provide information on electronic media, or transmit the information electronically to a Personal Health Record system. The caBIG® Clinical Information Suite may enable direct patient-to-provider communication.
Related Non-Medication Items
The caBIG® Clinical Information Suite will have the ability to order and manage the following non-medication items concurrently with medications:
· Blood Products

· Biologics

· Devices for the administration of medications or the non-medication items listed above

Capabilities for Measuring Treatment Results associated with Medication Management

Ability to document Disease Status (using accepted terms) at the end of a treatment regimen will incorporated into the caBIG® Clinical Information Suite in order to facilitate Outcomes analyses.

Clinical data associated with medication therapy and documented in the caBIG® Clinical Information Suite will enable outcomes analyses of the risk/benefit associated with specific medications and for specific oncologic indications.

Based on information in the caBIG® Clinical Information Suite clinicians will be able to track the total daily dose delivered over a designated period and also determine the cumulative lifetime dose of a specific medication for a specific patient or groups of patients.
Capabilities for the Demonstration of Meaningful Use
The caBIG® Clinical Information Suite will have capabilities related to Medication Management that are required for either EHR certification or an Eligible Provider’s demonstration of meaningful use for participation in the Medicare or Medicaid EHR Incentive Programs. These capabilities include both functional requirements, such as access to a drug formulary, and non-functional requirements, such as access control.

4.2. Scope Exclusions

The scope does not include immunization administration which is sometimes performed concurrently with chemotherapy and other medication management.

The scope does not include radiation treatment which is sometimes performed concurrently with chemotherapy. 

4.3. Scope Crosswalk to Ambulatory Oncology Functional Profile
The table below represents a crosswalk from the scope areas described in Section 4.1 to sections in the HL7 AO-FP balloted in May 2010. This table assists project members and stakeholders to recognize the alignment of this scope document to the developing standard.
Table 3: Medication Management Scope to HL7 AO-FP Crosswalk

	Scope Area
	AO-FP Section Reference

	Chemotherapy Template Management
	Direct Care Section 1.6.1, 1.6.2, and 2.2.1.1

	Chemotherapy Planning - Summary of Prior Cancer Medication Treatment History
	Direct Care Section 1.4.2

	Chemotherapy Planning - Medication Plan Development
	Direct Care Section 2.2.2 and 2.4.1

	Chemotherapy Planning - Current Medication Plan
	Direct Care Section 1.8.1 and 2.3.2

	Medication Ordering Capabilities
	Direct Care Section 1.7.1 and 2.3.1

	Chemotherapy Scheduling
	Support Function Section 1.6

	Chemotherapy Administration
	Direct Care Section 1.8.1

	Medication Information Exchange
	Direct Care Section 3.2.2

	Patient Communication
	Direct Care Section 2.2.4, 2.7.2, 3.2.3 and 3.2.4

	Related Non-Medication Items
	Direct Care Sections 1.7.2.2 and 2.4.2

	Capabilities for Measuring Treatment Results Associated with Medication Management
	Direct Care Section 1.8.3 and 2.6.1

	Capabilities for the Demonstration of Meaningful Use
	Multiple Sections


References

	Reference Source

	caBIG® Clinical Information Suite Vision & Scope, Version 0.05

	caBIG® Clinical Information Suite Recommended Business Capabilities, Version 0.07

	HL7 Ambulatory Oncology EHR Functional Profile, May 2010 Ballot

	

	


caBIG® Clinical Information Suite Strategic Goals and Objectives
	
	Goal
	
	Objective

	G1
	Demonstrate the power of information-based medicine to guide quality care 
	O1.1
	Support assessment of intervention effectiveness and patterns of care

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

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

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

	G3
	Demonstrate the dividends obtained from blending research and care into a seamless continuum 
	O3.1 
	Enable researchers to understand outcomes and trace them back through clinical profiles including tissue samples, without compromising patient security

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

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

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

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

	G4
	Explore the benefits of electronic access to nationwide health information 
	O4.1
	Enable researchers to access patient outcome data from across the nation to enable correlative analysis, effectively establishing a massive cancer patient cohort. 

	
	
	O4.2
	Enable research investigations

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


HIT Policy Committee Meaningful Use Matrix
	HIT Policy Committee Meaningful Use Matrix


	Health Outcomes Policy Priorities
	Improve care coordination

	Care Goals
	Exchange meaningful clinical information among professional health care team 

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

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

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

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

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

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

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

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

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

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

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

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

· % of encounters where fill data accessed [OP] 

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

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

· Access comprehensive patient data from all available sources 

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

· NQF-endorsed Care Coordination Measures (TBD) 


AO-FP Medication Management 
Manage Medication Orders (DC.1.7.1)

Requirements for managing medication orders:
	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 and administration, dispensing, sequencing, and administration captured as discrete data.

	The system SHALL capture user and date stamp for all prescription related events.

	The system SHALL provide the ability to access reference information for prescribing/ordering.

	The system SHALL provide the ability to associate a diagnosis with a prescription.

	The system SHALL provide the ability to display the associated problem or diagnosis (indication) on the printed prescription.

	The system SHALL provide a list of medications to search, including both generic and brand name.

	The system SHALL support institution specific medication formularies.

	The system SHALL provide the ability to create combination drugs or compounds for ordering that are made up of discrete medication components.

	The system SHALL provide the ability to maintain a discrete list of orderable medications.

	The system SHALL make common content available for prescription details to be selected by the ordering clinician.

	The system SHALL provide the ability for the ordering clinician to create prescription details as needed. Including the incorporation of fixed text according to the user's specifications and to customize the printed output of the prescription.

	 The system SHALL make available common patient medication instruction content, including drug monograph, to be selected by the ordering clinician. 

	The system SHALL provide the ability to produce patient instructions and patient educational materials which may reside within the system or be provided through links to external source.

	The system SHALL provide the ability to include prescriptions in order sets.

	The system SHALL provide a list of frequently-ordered medications by diagnosis by provider which could include the full details of the medication, including SIG, quantity, refills, DAW, etc.

	The system SHOULD provide the ability to select drugs by therapeutic class and/or indication.

	The system MAY provide the ability to re-prescribe medication by allowing a prior prescription to be reordered without re-entering previous data (e.g. administration schedule, quantity).

	The system SHALL provide the ability to re-prescribe a medication from a prior prescription using the same dosage but allow for editing of details adequate for correct filling and administration of medication (e.g. dose, frequency, body weight).


Requirements for managing un-coded/free-text medication orders
	The system SHALL provide the ability to prescribe/order uncoded and non-formulary medications.

	The system SHALL provide the ability to alert the user at the time a new medication is prescribed/ordered that drug interaction, allergy, and formulary checking will not be performed against the uncoded medication or free text medication.


Requirements for managing medication lists
	The system SHALL provide the ability to capture and update patient-specific medication lists.

	The system SHALL display and report patient-specific medication lists including history.

	The system SHALL provide the ability to capture the details of the medication such as ordering date, dose, route, and SIG (description of the prescription, such as the quantity) when known.

	The system SHALL provide the ability to capture other dates associated with medications such as start and end dates.

	The system SHALL provide the ability to capture medications not reported on existing medication lists or medication histories.

	The system SHALL provide the ability to capture and maintain as discrete data elements non-prescription medications including over the counter and complementary medications such as vitamins, herbs and supplements.

	The system SHALL provide the ability to enter or further specify in a discrete field that the patient takes no medications.

	The system SHALL present the current medication lists associated with a patient.

	The system SHALL present the medication history associated with a patient.

	The system SHALL present the medication, prescriber, and medication ordering dates when known.

	The system SHALL provide the ability to mark a medication as erroneously captured, inactive, completed or discontinued and excluded from the presentation of current medications.

	The system SHALL provide the ability to print a current medication list for patient use.

	The system MAY provide the ability to capture information regarding the filling of prescriptions (dispensation of medications by pharmacies or other providers).

	The system SHALL provide the ability to automatically exclude from the display of current medications a prescription whose duration has been exceeded or end date has passed.

	The system SHALL provide the ability to enter un-coded or free text medications when medications are not on the vendor-provided medication database or information is insufficient to completely identify the medication.


Requirements for supporting drug interaction checking

	The system SHALL check for and alert providers to interactions between prescribed drugs and medications on the current medication list.

	The system SHALL relate medication allergies to medications to facilitate allergy checking decision support for medication orders.

	The system SHALL provide the ability to document that a provider was presented with and acknowledged a drug interaction warning.

	The system SHALL provide the ability to prescribe a medication despite alerts for interactions and/or allergies being present.

	The system SHALL provide the ability to set the severity level at which warnings should be displayed.

	The system SHALL provide the ability to check for duplicate therapies.

	The system MAY check for interactions between prescribed drugs and food detailing changes in a drug's effects potentially caused by food (including beverages) consumed during the same time period.

	The system SHOULD check for drug-lab interactions, to indicate to the prescriber that certain lab test results may be impacted by a patient’s drugs.

	The system SHOULD provide the ability to check medications against a list of drugs noted to be ineffective for the patient in the past.

	The system SHOULD identify contraindications between a drug and patient conditions at the time of medication ordering.

	The system SHALL provide the ability for the provider to identify an appropriate drug-drug, drug-allergy and drug-disease interaction checking in the same way to orders placed through an order set as to orders placed individually.


Requirements for supporting patient specific dosing and warnings
	The system SHALL provide the ability to identify an appropriate drug dosage range, specific for each known patient condition and parameter at the time of medication ordering.

	The system SHALL provide the ability to automatically alert the provider if contraindications to the ordered dosage range are identified.

	The system SHALL provide the ability for the provider to override a drug dosage warning.

	The system SHALL provide the ability to document reasons for overriding a drug alert or warning at the time of ordering.

	The system SHALL transmit documented reasons for overriding a drug alert to the pharmacy to enable communication between the clinician and the pharmacist.

	IF the maximum daily doses are known, THEN the system SHALL apply the maximum dose per day in dosing decision support, based on appropriate dosage ranges, using agent specific guidelines.

	The system SHALL compute drug doses using criteria such as, but not limited to; patient weight, height, body surface area (bsa) and lab results.    

	The system SHALL provide the ability to check for dose ranges using criteria such as, but not limited to; patient weight, height, body surface area (bsa) and lab results.    

	The system SHALL provide the ability to display patient specific dosing recommendations based on criteria such as, but not limited to; patient weight, height, body surface area (bsa) and lab results.    

	The system SHALL provide the ability to specify an alternative “dosing weight” such as body weight, lean body weight or caps on doses, for the purposes of dose calculation.

	The system SHALL perform drug dosage functions using any component of a combination drug (e.g., acetaminophen-hydrocodone).

	The system SHALL provide the ability to record the factors used to calculate the future dose for a given prescription.


Requirements for supporting medication recommendations
	The system SHALL provide the ability to present recommendations for medication regimens based on findings related to the patient diagnosis.

	The system SHALL provide the ability to present alternative treatments in medications on the basis of practice standards, cost, formularies, or protocols.

	The system SHALL provide the ability to present suggested lab monitoring as appropriate to a particular medication.

	The system SHALL provide the ability to add reminders for necessary follow up tests based on medication prescribed.

	The system SHALL provide the ability to automatically add reminders for necessary follow up tests based on medication prescribed.


Requirements for performing medication administration
	The system SHALL present the list of medications to be administered.

	The system SHALL display the timing, route of administration, and dose of all medications on the list.

	The system SHALL display instructions for administration of all medications on the list.

	The system SHALL notify the clinician when specific doses are due....

	The system SHALL provide the ability to capture medication administration details – including timestamps, observations, complications, and reason if medication was not given – in accordance with organizational policy, scope of practice, and jurisdictional law.

	The system SHALL securely relate interventions to be administered to the unique identity of the patient.

	The system SHALL provide the ability to identify medication samples dispensed, including lot number and expiration date.

	The system SHALL present information necessary to correctly document administration.

	The system SHALL alert user, at time of administration documentation, of any system identified  potential administration errors such as wrong patient, wrong drug, wrong dose, wrong route and wrong time as it relates to medication and immunizations administration.

	The system SHOULD alert providers to potential medication administration errors at the point of medication administration.

	The system SHALL provide the ability to capture all pertinent details of the medication administration including medication name, strength, dose, route, time of administration, exceptions to administration, and administrator of the medication.

	The system MAY generate documentation of medication or immunization administration as a by-product of verification of patient, medication, dose, route and time.

	The system SHOULD prompt or remind providers regarding the date/time range for timely administration of medications.

	 The system SHALL provide the ability to capture details of a therapy, including therapy name, start and stop dates as discrete elements.


Requirements for supporting provider-pharmacy communication
	The system SHALL electronically communicate orders between the prescriber, provider and pharmacy, as necessary, to initiate, change, or renew a medication order.

	The system SHALL provide the ability to print and electronically fax prescriptions.

	The system SHALL provide the ability to re-print and re-fax prescriptions. 

	The system SHALL receive any acknowledgements, prior authorizations, renewals, inquiries and fill notifications provided by the pharmacy or other participants in the electronic prescription and make it available for entry in the patient record.

	The system SHOULD provide the ability to electronically communicate current realm-specific standards to pharmacies.

	The system SHALL provide the ability for providers and pharmacies to communicate clinical information via e-mail or other electronic means, on both general and specific orders.

	The system SHALL provide the ability to use secure real-time messaging.

	The system MAY provide the ability to include workflow tasks as part of communication to the provider.


Non-Medication Ordering (DC 2.4.2, DC 1.7.2.2)

Requirements for supporting non-medication ordering
	The system SHALL identify required order entry components for non-medication orders.

	The system SHALL present an alert at the time of order entry, if a non-medication order is missing required information.

	The system SHALL present an alert via warnings of orders that may be inappropriate or contraindicated for specific patients at the time of provider order entry.

	The system SHOULD automatically answer or pre-populate the answers to questions required for diagnostic test ordering from data within the medical record or captured during the encounter. 

	The system SHOULD provide a flag of certain diagnostic studies that are being repeated within a proscribed period of time.


Requirements for managing orders for blood products and other biologics
	The system SHALL provide the ability to interface (electronically, fax or print) with systems of blood banks or other sources to manage orders for blood products or other biologics.

	The system SHOULD provide the ability to interface with systems of blood banks or other sources to manage orders for blood products or other biologics, including receipt of order acknowledgement, using the accepted message standard.   

	The system SHALL provide the ability to capture use of such products in the provision of care.


� Definition adapted from the British Columbia College of Pharmacists (� HYPERLINK "http://www.bcpharmacists.org/about_us/key_initiatives/index/articles29" ��http://www.bcpharmacists.org/about_us/key_initiatives/index/articles29�) as well as from “Medication Therapy Management Services and Program Criteria” (Approved July 27, 2004 by the Academy of Managed Care Pharmacy, the American Association of Colleges of Pharmacy, the American College of Apothecaries, the American College of Clinical Pharmacy, the American Society of Consultant Pharmacists, the American Pharmacists Association, the American Society of Health-System Pharmacists, the National Association of Boards of Pharmacy**, the National Association of Chain Drug Stores, the National Community Pharmacists Association and the National Council of State Pharmacy Association Executives.)


� See Appendix B “caEHR Goals and Objectives” for the full set of strategic goals and objectives.


� Altekruse SF, Kosary CL, Krapcho M, Neyman N, Aminou R, Waldron W, Ruhl J, Howlader N, Tatalovich Z, Cho H, Mariotto A, Eisner MP, Lewis DR, Cronin K, Chen HS, Feuer EJ, Stinchcomb DG, Edwards BK (eds). SEER Cancer Statistics Review, 1975-2007, National Cancer Institute. Bethesda, MD, http://seer.cancer.gov/csr/1975_2007/, based on November 2009 SEER data submission, posted to the SEER web site, 2010.


� Include a source reference, preferably a URL.


� OP = Outpatient


� IP = Inpatient






