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Introduction

Unintentional medication discrepancies during transitions in care (such as hospitalization and subsequent discharge) are very common
and represent a major threat to patient safety. One solution to this problem is medication reconciliation. In response to Joint Commission
requirements, most hospitals have developed medication reconciliation processes, but some have been more successful than others, and
there are reports of pro-forma compliance without substantial improvements in patient safety. There is now collective experience about
effective approaches to medication reconciliation, but these have yet to be consolidated, evaluated rigorously and disseminated effectively.

Our goal in this manual and its accompanying online resources is to compile the best practices around medication reconciliation efforts
and provide enough detail so that each site can adapt these to its environment. The other goal is to explain the fundamentals of quality
improvement and how they can be applied to medication reconciliation efforts. We have striven to build in flexibility, recognizing that each
site will have a different starting point and individual strengths and weaknesses.

| would like to thank all those who contributed to the development of this manual. The MARQUIS team comprises an incredible group of
clinicians, support staff and advisors whose tireless dedication to this project has made this manual a reality. We hope this collection of
best practices will assist you in your efforts to improve your medication reconciliation process and help keep your patients safe throughout
all their transitions in care.

Jeffrey L. Schnipper, MD, MPH, FHM
MARQUIS Principal Investigator
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SECTION A
Setting the MARQUIS TEAM Up for Success




A. Overview of MARQUIS (Multi-Center Medication Reconciliation
Quality Improvement Study)

Medication errors and adverse drug events (ADEs) at times of care transitions, including admission to and discharge from the hospital, are
common events. In part, these errors are due to unintentional discrepancies in patients’ medication regimens as they move across different
sites of care. The goal of this project is to develop better ways for medications to be prescribed, recorded and reconciled accurately and
safely at times of care transitions when patients enter and leave the hospital.

The MARQUIS study team has worked with five different hospitals as they sought to improve their medication reconciliation practices,
with the goal of developing a method of effective medication reconciliation that improves patient safety and can be implemented at other
institutions after completion of the study. To set your team up for success, we have developed this implementation manual to lay the
foundation for the initiation of the MARQUIS interventions.

The most effective way to use this manual is as part of a “mentored implementation” program, as was done for the MARQUIS study.
However, this manual can also be used by itself to guide quality improvement efforts in medication reconciliation. In this case, we
recommend contacting the Society of Hospital Medicine to learn what additional resources are available to assist sites with their efforts.
Either way, this guide should serve as a valuable tool as you strive to improve medication safety during transitions in care.

B. Pre-Implementation Actions
Steps recommended prior to initiation of a medication reconciliation initiative include:

e |dentify key stakeholders, reporting hierarchy and approval process.

e (Obtain support and approval from the institution.

¢ Assemble an effective multidisciplinary quality improvement (Ql) team.
e Set general goals and a timeline for each intervention to be launched.
e Turn general aims into specific aims.

e Follow a framework for improvement.

e Complete the MARQUIS pre-intervention site assessment.

Other initial steps include the following:

¢ Learn about best practices.

Review the literature for medication reconciliation. Then, along with your assigned mentor (if applicable), select (or tailor) the
interventions that align with the scope and goals identified by your project team.

¢ Analyze care delivery.

Care delivery should be recognized as a series of intermediate and interdependent steps leading to the endpoint of interest.
Therefore it is important to:

- Process-map your current care delivery system of medication reconciliation to identify steps in the care process that may be
unnecessary or may contribute to non-value-added variation in practice. Likewise, identify areas that are either missing or need
important redundancy. A description of this process can be found in Section A, Chapter V, Part D.

- |dentify interrelated steps and “failure modes” (i.e., steps in the process prone to error and that lead to suboptimal outcomes).
- |dentify steps that should become targets for improvement efforts.

- Select metrics for evaluating key components of your program, i.e., analyze outcomes of the care processes in a way that your
project team can react to effectively. A description of this process is found in Section A, Chapter V, Part E.
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* Track performance.

The MARQUIS data collection tool, “QuesGen,” assisted each study site in collecting data needed to track performance on key
metrics of the provided interventions. Data were plotted and reported graphically using run charts, and sites had the ability to
compare their progress with the progress of others in the study. If your site is part of a mentored implementation effort, you should
have access to a similar data collection tool. If not, then you should plan to use existing software at your disposal to enter data,
track outcomes and milestones, and manage the different phases of the project. The sophistication of the software is less important
than the act of continuously entering, tracking, reporting and responding to local data from your site.

¢ Choose reliable interventions.
The MARQUIS toolkit provides standardized processes and protocols that can be tailored to your unique care environment.
Throughout this manual, there are recommendations regarding which interventions are particularly high yield and/or good places

to start. Ultimately, which interventions to implement and in what order will be up to you and your QI team, based on the evidence,
baseline practices and gaps in care, local resources and priorities of your institution.

Section A, Chapter V, “Assembling the Team and Developing a Strategy,” provides further details regarding these pre-
implementation actions.

C. Clarifying Key Stakeholders

A stakeholder is an individual or group with a direct interest in, or whose interests may be affected by, the project outcome. Every medical
center has stakeholders who should be made aware of new initiatives prior to implementation. These individuals or committees may
have direct involvement in the project or may influence the project outcome; for example, they may offer insight and guidance regarding
initiatives that have been successful (or unsuccessful) in the past.

Involving stakeholders early is also important for the approval process. There is typically an approval process that should be completed in
order to maximize awareness, provide legal protection and improve the success of interventions. Stakeholders are important for “buy-in”
and can influence decision-makers or may have organizational authority. This can improve the overall success of the initiative as well as
provide resources for process improvements down the line.

Each medical center may have different stakeholders who are appropriate to involve. Some examples of stakeholders in medication
reconciliation initiatives are:

e Pharmacists

e Hospitalists

¢ Nursing Leadership

e Primary Care Providers

¢ Hospital Administration

e Patient Safety Personnel

e Risk Management Personnel

e (Case Management/Home Care Coordinators

e Social Workers

¢ |nformation Technology Department

¢ Marketing and Public Relations Divisions

e Patient and Family Advisory Council




D. Assigning Roles and Responsibilities to Clinical Personnel

Medication reconciliation is a team effort among many people: depending on the institution, patients and families, physicians, nurses,
medical assistants, pharmacists and pharmacy technicians are often involved. It is important that the healthcare personnel involved in
medical reconciliation have the knowledge, skills, behaviors and resources to perform the tasks assigned to them.

We discuss in detail the personnel requirements for each step of the medication reconciliation process below (Section A, Chapter Ill). As
the team completes the process map of the current medication reconciliation process, think about the personnel performing the steps in
the medication reconciliation process and ask these questions:

¢ Do they have the knowledge, skills and behaviors needed to complete the task?
¢ \Who else in the organization has these skills?
® |s the “best” person for the task the person who is completing the task?

For example, the hospital may have a unit nurse completing Step 1: “Take a Best Possible Medication History (BPMH) to create the
Pre-Admission Medication List (PAML). Record the PAML in the patient’s chart.” Additional persons who have the skills to perform the task
include the physicians on the unit and the unit pharmacist. However, the physician is currently performing Step 2 of the process. The team
may decide that the nurse will continue to perform Step 1 of the process for low-risk patients, but that the nurse will alert the pharmacist
if the patient is screened as high risk and the pharmacist will perform Step 1 on those patients (because previous studies have shown that
pharmacists often take better medication histories than either physicians or nurses).

¢ Does the organization provide the resources needed for the person to complete the task, including providing adequate time within
the person’s assigned duties to perform the task as prescribed?

- If not, are the resources easily available/obtainable, or will the team need to request additional resources for the project?

- Can personnel be used creatively to increase efficiency? For example, pharmacy technicians or students may be capable of taking
a “best possible medication history” with general supervision by a pharmacist and at lower cost than having a pharmacist do the
entire process alone.

* Does the organization support teamwork across the different disciplines performing the tasks?
¢ Does it support communication among the team members?

Discuss personnel and organizational resource issues with your QI team and project mentor to ensure the development of ideal processes
based on the constraints within your system. Once roles and responsibilities of various clinical personnel have been assigned and vetted
with all stakeholders, this information needs to be effectively communicated to all front-line staff. Each clinician should know his or her
role, how it relates to everyone else’s role, and responsibilities for communication and teamwork.

It is particularly important that roles be assigned and clarified so that two or more different people are not completing a task where only one
is necessary (e.g., a triage nurse in the Emergency Department (ED) taking a medication history, followed by a nurse on the floor [because
he or she doesn't trust the accuracy of the history taken in the ED], and possibly by an intern as well [because the intern has seen the patient
before the nurse has had a chance to take the history]).

Another concept to be addressed is who (i.e., what role) “owns” the medication reconciliation process. For example, many experts feel
that the attending of record should own this process since the end result of medication reconciliation is a correct set of medication orders,
and it is the attending who is ultimately responsible for the accuracy of these orders. This may contlict with the current views of many
attending physicians, who view medication reconciliation as a regulatory requirement that is someone else’s problem. Changing this
view may require a “social marketing” campaign (see Section B) aimed at removing the stigma of medication reconciliation. In the end,
front-line clinicians should be aware of who owns the process (especially if it is them).
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Measurement

As part of the MARQUIS toolkit, we have developed a short survey to be administered to front-line staff, assessing whether they understand
their role in the medication reconciliation process and who they perceive “owns” the process. Ideally this survey is administered periodically
until most staff answer the survey correctly. A sample of the front-line survey may be accessed here: Front-Line Survey.

E. Obtaining Support and Approval from the Institution

Securing institutional buy-in and administrative support is essential. Your team needs support from your medical center’s leadership to
enhance your medication reconciliation improvement effort. Failure to obtain this critical support is a large risk likely to compromise
the success of your initiative. Although you may not yet have robust local data, the rationale for directing resources toward medication
reconciliation efforts should be clarified as soon as possible. A direct line to administrative support for your effort, either through a direct
reporting structure or by including a senior administrator on the team, should be in place before you go any further. One example of an
approach is to have an “executive sponsor” (e.g., Chief Executive Officer (CEQ), Chief Medical Officer (CMQ), Chief Nursing Officer (CNO),
Chief Information Officer (C10)) or administrative champion of the project. This executive sponsor can help put medication reconciliation
in the context of other hospital-wide priorities, help mobilize resources (personnel and/or financial) and help remove political and other
obstacles. This sponsor should receive regular updates on the project, attend at least some committee meetings (ideally), and be an
advocate of the project to other members of hospital leadership. In our experience, the lack of institutional support has been the biggest
predictor of failure of medication reconciliation quality improvement initiatives.

We also recommend obtaining another form of institutional support; namely, a “clinical champion” or champions. These are well-respected
clinicians in your institution who are opinion leaders (i.e., the type of person to whom other clinicians turn for advice on patient care
matters). Having one or more emotionally invested clinical champions on your QI committee engaged in this project can have several
advantages when trying to convince front-line staff of the importance of medication reconciliation and the need for change.

Meet with members of your administration and with potential clinical champions. Be prepared with “talking points” and, ideally, some
preliminary information you have collected demonstrating the need for the administration’s attention. Talking points may include:

¢ Medication discrepancies are highly prevalent: up to 67 percent of inpatients have at least one unexplained discrepancy in their
prescription medication history at the time of admission.!

e At baseline, among the first six sites in the MARQUIS program, on average every other patient had one discrepancy with potential
for patient harm in either admission or discharge medication orders.?? This is consistent with other studies using the same
methodology.

e Approximately two-thirds of potentially harmful discrepancies are due to errors in obtaining the medication history, usually errors of
omission (i.e., not realizing a patient was taking a medication prior to admission).*

e Healthcare providers often gather medication history information from several sources (e.g., inpatient medical records, outpatient
clinic records, prescription bottles and outpatient pharmacy records). However, discrepancies often exist between what is
documented in these records and what the patient is actually taking. There is rarely a single source of truth upon which healthcare
providers can rely.

e Most currently available Computerized Physician Order Entry (CPOE) systems do not prevent prescribing errors that are due to
inaccurate medication histories.®

e Up to 27 percent of all hospital prescribing errors can be attributed to incomplete medication histories at the time of admission.”

¢ Almost one-third (33 percent) of patients discharged from the Intensive Care Unit (ICU) had one or more of their chronic
medications omitted at hospital discharge® and 73 percent of patients had at least one medication discrepancy between the surgery
and anesthesiology preoperative medication histories.®

 More than one-fifth (22 percent) of medication discrepancies could have resulted in patient harm if the discrepancy continued
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during his or her hospitalization and 59 percent of the discrepancies could have resulted in patient harm if the discrepancy
continued after discharge.™

e Readmission impact: It is estimated that more than one-third of elderly patients taking three or more prescription drugs for chronic
conditions are hospitalized within six months of hospital discharge, with 20 percent of readmissions caused by drug-related
problems." Two randomized controlled trials have shown a significant reduction in post-discharge healthcare utilization with
comprehensive medication reconciliation interventions (the larger of the two studies showed a 16 percent reduction in readmissions
and ED visits in one year, from 2.24 to 1.88 per patient).™™

e Financial implications for the institution: Not including reductions in readmission rates, medication reconciliation can save money
by reducing inpatient ADEs. The literature estimates the cost of a preventable ADE at $4,655 per event based on a 1997 study done
by Bates (dollars updated to 2012)." Some organizations have calculated an ADE cost as high as $10,375.% Hiring seven full-time
equivalent (FTE) of pharmacists to take pre-admission medication histories would save an institution more than $1,000,000 per
year due to reduction in ADE rates. Using pharmacy technicians, students or residents to assist in the process, supervised by a
pharmacist, may be even more economical.

e Reductions in readmission rates can also translate into significant savings for a hospital due to their involvement in bundled
payment plans, capitated insurance contracts, Accountable Care Organization (ACO) arrangements, and penalties from Medicare
and Medicaid for having high readmission rates. Readmission costs avoided may be as high as $1,293,600 per year. By hiring 3.6
FTE of pharmacists to perform discharge medication reconciliation and counseling of the 25 percent of patients at highest risk for
medication-related problems after discharge would result in almost half a million dollars savings per year.

These return on investment (ROI) calculations are based on conservative estimates in a hospital with 35,000

admissions per year. Adjustments to these numbers can be made to customize them for any institution’s local circumstances.

The RO calculator, which may be accessed via Appendix |, is also located here: http://tools.hospitalmedicine.org/resource _rooms/
imp_quides/MARQUIS/ROI Calculations for MARQUIS xIs.

Appendix | also has additional talking points that can be used to make the business case to administration.

In addition to evidence-based and economic arguments, case vignettes can illustrate specific outcomes from errors due to inadequate
medication reconciliation. Specific local cases of patients who have experienced such an ADE can often be a powerful supplement to data
regarding the institution’s current practices and, therefore, support the need for resources. In addition to adding the “patient’s voice” to
your communications, these vignettes can highlight the particular areas that your initiatives are directed at improving and often serve as a
powerful motivator for front-line providers.

Finally, it is strongly recommended that you include a patient or family representative on your QI committee and as a representative at
meetings with stakeholders. Besides adding the patient’s voice to the discussion, which can be an invaluable resource, just the presence of

a patient representative can serve as a powerful reminder to stakeholders that this is about patient safety and not about money or politics

F. Summary

TASK A: Identify key stakeholders, committees (including your organization’s QI committee) and special groups that need to be aware of
your efforts to improve the medication reconciliation process within your organization.

TASK B: Identify an executive sponsor; discuss the importance of medication reconciliation with him or her; obtain a letter of support.

TASK C: Identify at least one clinical champion; discuss the importance of medication reconciliation; and enlist his or her participation in
your medication reconciliation QI committee.

TASK D: Consider developing a business case for your organization as highlighted in Appendix | to assist with illustrating the
importance of this project to leadership.

shm



http://tools.hospitalmedicine.org/resource_rooms/imp_guides/MARQUIS/ROI_Calculations_for_MARQUIS.xls
http://tools.hospitalmedicine.org/resource_rooms/imp_guides/MARQUIS/ROI_Calculations_for_MARQUIS.xls

Medication reconciliation is a process of identifying the most accurate list of all medications a patient is taking and should be taking —
including name, dosage, frequency, route, purpose and duration — and using this list to provide correct medications for patients anywhere
within the healthcare system. This definition is compatible with that of The Joint Commission and also includes ordering medications
accurately, which is ultimately the purpose of medication reconciliation.

Inpatient medication reconciliation consists of the following components:

1.

At admission, the appropriate provider takes the Best Possible Medication History (BPMH). A BPMH is the most accurate list of
medications the patient should be taking and includes medications the patient is actually taking prior to admission (i.e., the BPMH
documents patient adherence). This list should be clearly documented and updated throughout the hospitalization if more information
becomes available.

Use the BPMH and the patient’s clinical condition to order correct hospital admission medications. Any unintended discrepancies
between the BPMH and admission orders should be identified and resolved.

At the time of hospital transfer or discharge, compare the BPMH and current inpatient medications to create a correct set of transfer or
discharge orders. Any unintended discrepancies between pre-admission, current and transfer/discharge orders should be identified
and resolved. Reasons for any purposeful discrepancies (i.e., for clinical reasons) should be documented.

At discharge, provide patient and/or family/caregiver with an accurate medication list and appropriate education regarding the
discharge medication regimen, including name, dose, frequency, route, purpose and duration. Any new medications, changes in
dose or frequency, and stopped medications compared with the pre-admission medication regimen should be clearly identified and
explained. The importance of keeping an updated medication list should be explained to the patient and/or family/caregiver.

The discharge medication regimen should be documented and communicated with post-discharge providers, highlighting changes
from the pre-admission regimen and the reasons for those changes.
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This section describes each step of the medication reconciliation process in detail, including the personnel and information requirements.
Note that rather than assigning each step to a particular type of clinician, we instead describe the knowledge, skills and behaviors required
to perform that step. As you analyze your current medication reconciliation processes and envision the ideal “future state,” this information
will help you decide who should perform each of these steps and what additional resources you might need (e.qg., time, training, information
technology). Recognize that for each step, there may be multiple clinician types performing the task and that ultimately one clinician needs
to be responsible for the product. For example, for Step 1 below, the admitting physician, admitting nurse and the unit pharmacist may
all take medication histories from the patient on admission but ultimately one of those clinicians must be responsible for documenting
the Best Possible Medication History (BPMH) to create the Pre-Admission Medication List (PAML) in the chart for each type of patient. In
later sections, we discuss explicitly assigning roles and responsibilities of various personnel to these various steps. We also describe an
“intensive bundle” for high-risk patients, in which the personnel conducting some of these steps might differ (e.g., the type of person who
takes a BPMH might be different for high-risk and average-risk patients).

A. Overview

Admission

Step 1: Take a Best Possible Medication History (BPMH) to create the Pre-Admission Medication List (PAML). Record the
PAML in the patient’s chart.

Step 2: Write admission medication orders based on the PAML and the patient’s clinical condition.

Step 3: Compare the PAML with admission orders, and identify and correct any unintentional discrepancies in admission orders.

Transfer
Step 1: Ifapplicable, write transfer medication orders, using the PAML and current inpatient (pre-transfer) medications as a guide.
Step 2: Compare PAML medications, pre-transfer medications and transfer medications, and identify and correct any unintentional
discrepancies in transfer orders.
Discharge

Step 1: Write the Discharge Medication List (DML) using the PAML and current inpatient medications as a guide.
Document the DML.

Step 2: Compare the PAML, current inpatient medications and the DML. Identify and correct any unintentional discrepancies
in the DML.

Step 3: Provide a copy of the medication list and review the DML with the patient and family/caregiver. Highlight and explain
stopped, changed or new medications compared with the PAML and the reasons for those changes.

Step 4: Forward a copy of the DML to post-discharge providers. Explain stopped, changed or new medications compared with the
PAML and reasons for those changes.




B. Admission

Step 1: Take a Best Possible Medication History (BPMH) to create the Pre-Admission Medication List
(PAML). Record the PAML in the patient’s chart.

Goal: Collect and document patient’s pre-aamission medication history and create PAML on admission.
Note: * = additional information found in Information Requirements section, below.
Personnel Requirements

NOTE: This may entail two jobs: one person to identify sources of medication information and gather those sources, and another person
to create the PAML.

Job 1: Identify pre-admission medication sources, obtain a written or verbal history from the source(s)
and create a first draft of the PAML

Knowledge

1. Definition of what a medication is

2. General knowledge of types and names of medications

3. General knowledge of medication-related information and what constitutes a complete medication order
(e.g., dose, formulation, route, frequency, indication)

4. Sources of medication history information based on local health system (e.g., how to contact local primary care practices
to obtain outpatient medication lists)

5. Common sources of challenges and errors in obtaining an accurate medication history (e.g., omissions, wrong dose, wrong
formulation, multiple names for one drug — generic/brand or multiple brand names, look-alike and sound-alike drug names)

Skills

1. Patient interviewing skills for obtaining an accurate medication history

2. Gommunications skills for contacting outside resources to obtain a medication history (e.g., pharmacies, primary care provider
(PCP) offices, skilled nursing facilities)

3. Organizational skills, to locate and use medical chart resources for medication lists, prescription history, etc.

4. Familiarity with accessing electronic health records (EHRs), if available, to view medication lists, physician and nursing notes
for medication history, etc.

5. Ability to communicate with admitting physicians about the medication list, questions about list, etc.

6. Ability to gather information from a collection of patient medications and decipher what is actually prescribed for the patient and
taken by the patient

7. Ability to probe the patient/family/caregiver about medications that may have been omitted from the list based on a list of probes
or knowledge of patient's medical condition (e.g., patient has asthma but there aren’t any inhalers on the list)*

8. Ability to know when medication list is accurate and information gathering can cease

9. Optional: Ability to use medication resources to identify pill by color, shape, indication, etc.

Behaviors
1. Perseverance in obtaining the BPMH
2. Communication and working in multidisciplinary teams
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System Resources/Tools

1. Computer/EHRs

2. Phone list of local pharmacies, nursing facilities and physician offices

3. Telephone, paging system and fax machine

4. Documentation tool to record medication history
Ideally, responsible clinicians will have the ability to revise the medication list and/or the ability to document their history in a note,
and point out the discrepancies between the documented medication list and what the patient is actually prescribed and taking, for
the provider responsible for changing/finalizing the list in Step 2.

5. Online resource — or other current resources — for pill identification and for common medications

6. Ample time to collect a proper BPMH (approximately one minute per medication; more in the most complex patients)

Information Requirements
BPMH Requirements:

1. All medications documented (using The Joint Commission definition of medications™)
Document the medications that are prescribed and the medications that the patient is taking

2. For each medication document;

a. Medication name d. Indication
b. Medication dose, route, strength and formulation e. Start/stop dates
¢. Medication use schedule (frequency/time of day) f. Adherence

3. Medication allergies and reactions

4. Sources used to gather the medication history (see Section B, Chapter Il, Part D for how to take a BPMH)

5. Impression of the quality of the medication history taken (i.e., if it is poor due to lack of availability of data sources, another clinician
may need to complete the process later)

6. Checklist of probe questions (see Section B, Chapter II, Part D for how to take a BPMH)

Resources

1. “Tips to remember when interviewing patients” from Safer Healthcare Now Campaign, How-to-Guide. You may access the Safer
Healthcare Now Campaign here: http://www.saferhealthcarenow.ca/EN/Pages/default.aspx

2. See also Section B, Chapter I, Part D for a complete guide to taking a Best Possible Medication History, and Appendix IIl for a
BPMH teaching toolkit, including teaching slide deck (which may be located on the website), small-group case-based teaching
activity and simulation-based evaluation tool

3. Best Possible Medication History Teaching Video: http://www.youtube.com/embed/It8KfitBeeE.

Notes:

If there is more than one person involved in generating the PAML, these people should all have access to previous versions of the
medication list or historical data about the medications. This way, the PAML can be iteratively refined over time by several clinical
personnel, but it should not be done “in silos” by personnel who do not communicate with each other.

The following personnel have performed these duties described in the above section at other locations: medical assistant (may need
additional training about medications), licensed practical nurse (may need additional training about medications), registered nurse,
pharmacy technician, pharmacy student, pharmacy resident, pharmacist, non-physician provider (NPP) (nurse practitioner, physician
assistant) and physician. As generating the list is potentially time-consuming and this task requires less medication knowledge than
the finalization of the medication list (Job 2, below), it may be warranted for physicians and pharmacists to obtain assistance in
generating the list from these other personnel.



http://www.youtube.com/embed/It8KfitBeeE

Job 2: Finalization of Pre-Admission Medication List

Goal: Review the draft PAML created in Job 1 to ensure that pre-admission medications, doses, schedule and route of administration
are appropriate. At Novant Health Presbyterian Medical Center, pharmacy technicians and admitting physicians partner to complete this

process.

Knowledge

1. Advanced knowledge of medications, their indications and appropriate dosing

2. Knowledge of the patient’s medical conditions

3. Sources of medication history information based on local health system

4. Common sources of challenges and errors in obtaining an accurate medication history

Skills

1. All of the skills in Step 1 or the ability to work with someone who completed Step 1 to assist with clarification of the list if problems
are noted

2. Ability to gather information from the EHR or chart to review the patient’s past medical history and medication use

3. Ability to double-check the medication list created in Job 1 to determine that the pre-admission medications, their doses, their
schedule and the routes listed are appropriate based on the known information about the patient

Behaviors

1. Perseverance in obtaining the most accurate pre-admission medication history

2. Gommunication and working in multidisciplinary teams

System Resources/Tools

1. Computer/EHR access

2. Telephone, paging system and fax machine

3. Documentation tool to record the final version of the PAML

4. Detailed medication information reference database

Information Requirements

1. Patient’s past medical history
2. Medication list created in Job 1 with the ability to see and verify the changes made to this list
3. Patient, patient family member(s) or patient family/caregiver

Notes:

This function is typically performed by the patient’s provider (i.e., physician or mid-level provider), or a pharmacist who is
knowledgeable about the patient. Supervision may be required for physician trainees, mid-level providers or other providers without
significant medication knowledge and experience.

The entire process of taking and documenting an accurate PAML is the single most critical challenge in the medication reconciliation
process, causing by far the greatest number of errors with potential for patient harm. As you work toward improving your processes,
this area should require much of your team’s attention.
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Step 2. Write admission medication orders based on the PAML and the patient’s clinical condition.
Goal: Write correct admission medication orders, taking into account the patients PAML and his or her current medical conditions.

Knowledge

1. Advanced knowledge of medications, their indications and appropriate dosing

2. Knowledge of the patient’s medical conditions — both the patient’s past medical history and his or her presenting condition upon
hospital arrival

Skills

1. Ability to order appropriate medications for the patient's medical conditions

Behaviors
1. Attention to detail to ensure that each PAML medication is accounted for (stopped, changed or new)

System Resources/Tools
1. Computer/EHR
2. Reconciliation tool to compare the admission medication orders with the PAML (ideally linked to the admission ordering process)

Information Requirements
1. Patient’s past medical history and admission problems/conditions
2. PAML

Notes:

This step is performed by the patient’s ordering provider. The more appropriately this step is performed (i.e., writing orders that take
the PAML into account), the less work required in Step 3. Optimally Step 2 involves 1) reviewing the PAML, 2) determining which
medications to stop, change or modify upon admission and 3) determining new medications to be ordered.




Step 3: Compare the PAML with admission orders, and identify and correct any unintentional
discrepancies in admission orders.

Goal: ldentify discrepancies between the PAML and admission orders. Intentional discrepancies (i.e., for medical reasons) should be
documented. Unintentional discrepancies (due to errors) should be identified and corrected.

Knowledge

1. Advanced knowledge of medications, their indications and appropriate dosing

2. Knowledge of the patient’s medical conditions — both the patient’s past medical history and his or her presenting condition upon
hospital arrival

3. The understanding of what constitutes a medication discrepancy

4. Common sources of challenges and errors in performing medication reconciliation

Skills
1. EHR or chart use
2. Ability to:

a. Review the admission medication orders, provider admission note and PAML

b. Determine discrepancies between the PAML and admission orders

¢. Know when and how to contact a provider about a discrepancy (clinical judgment)

d. Determine which discrepancies are intentional and unintentional based on the medical record, and provider input if necessary
e. Facilitate changes to the admission medication orders to reconcile unintentional discrepancies

Behaviors
1. Perseverance in obtaining the most accurate medication admission orders
2. Gommunication and working in multidisciplinary teams

System Resources/Tools

Computer/EHR

Telephone and paging system

Policy and Procedure document that outlines process, what constitutes a discrepancy and preferred method of contacting a provider
Documentation tool to record the reconciliation of the admission medication orders and the PAML

Detailed medication information reference database

Ok W=

Information Requirements

1. Patient’s past medical history and admission problems/conditions
2. PAML

3. Admission medication orders
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C. Transfer

Step 1: If applicable, write transfer medication orders, using the PAML and current inpatient (pre-transfer)
medications as a guide.

Goal: Write correct transfer orders, taking into account the patient’s PAML, current inpatient medications and the patient’s current medical
conditions.

Knowledge
1. Advanced knowledge of medications, their indications and appropriate dosing

2. Knowledge of the patient's medical conditions — both the patient’s past medical history, his or her presenting condition upon hospital
arrival and the patient’s pre-transfer hospital course

Skills
1. Ability to order appropriate medications for the patient’s medical conditions

Behaviors
1. Attention to detail to ensure that each PAML and pre-transfer medication is accounted for (stopped, changed or new)

System Resources/Tools

1. Computer/EHR

2. Reconciliation tool (paper or electronic) to compare the PAML, current (pre-transfer) and transfer medication lists (ideally linked to
the transfer ordering process)

Information Requirements

1. Patient’s past medical history and admission problems/conditions
2. Hospital course

3. PAML

4. Current inpatient medications

Notes:

This step is performed by the patient’s ordering provider. If a provider can accurately order transfer medications taking into account
the PAML and current inpatient medications, then the next step becomes much easier.

Step 2: Compare PAML medications, pre-transfer medications and transfer medications, and identify and
correct any unintentional discrepancies in transfer orders.

This step is essentially the same as Step 2 during Discharge and so is not repeated here.




D. Discharge

Step 1: Write the Discharge Medication List (DML) using the PAML and current inpatient medications as a
guide. Document the DML.

Goal: Create an accurate list of medications that the patient should take upon discharge from the hospital.

Knowledge
1. Advanced knowledge of medications, their indications and appropriate dosing

2. Knowledge of the patient’s medical conditions — both the patient’s past medical history and presenting condition upon hospital
arrival and his or her entire hospital course

Skills

1. Ability to order appropriate medications for the patient’s medical conditions, anticipated post-discharge course and for his or her
discharge destination
2. Ability to decide what to do with each PAML medication and current inpatient medication at discharge

Behaviors
1. Attention to detail to ensure that each PAML medication and current inpatient medication is accounted for (continued, held, changed
or replaced)

System Resources/Tools

1. Computer/EHR

2. Discharge reconciliation tool (paper or electronic) to compare the PAML, current and discharge medication lists (ideally linked to
the discharge ordering process)

3. Tool to write prescriptions for patient to fill after discharge

Information Requirements

1. Patient’s past medical history and admission problems/conditions
2. Entire hospital course

3. PAML

4. Current inpatient medications
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Step 2: Compare the PAML, current inpatient medications and the DML. Identify and correct any
unintentional discrepancies in the DML.

Goal: Reconcile PAML and current hospital medication list with discharge medication orders and identify and resolve any potential
unintentional medication discrepancies.

Knowledge

1. Advanced knowledge of medications, their indications and appropriate dosing

2. The understanding of what constitutes a medication discrepancy

3. Knowledge of the patient’s medical conditions — both the patient’s past medical history and presenting condition upon hospital
arrival and his or her hospital course

4. Common sources of challenges and errors in creating a discharge medication list, e.g., medications unintentionally omitted on
discharge that are on the PAML but were not continued during the hospital stay, medications continued on discharge that were
intended for in-hospital use only (e.g., stress ulcer prophylaxis, bowel regimen, sleep medications), common medication changes
made in the hospital (e.g., for formulary or pharmacokinetic reasons) that need to be changed back at discharge.

Skills
1. EHR or chart use
2. Ability to

1) Review the PAML, current hospital medication list and discharge medication list/orders
2) Review provider notes about discharge plans and patient condition on discharge

3) Determine discrepancies between the two lists and discharge plans from notes

4) Determine which discrepancies are intentional and unintentional, and

5) Facilitate changes to the discharge medication list to resolve unintentional discrepancies

Behaviors
1. Perseverance in reconciling different sources of information
2. Communication and working in multidisciplinary teams

System Resources/Tools

1. Computer/EHR access

2. Telephone and paging system

3. Documentation tool to record the reconciliation of the discharge medication orders with the current medications and the PAML
4. Detailed medication information reference database

Information Requirements

1. Patient’s medical history, hospital course and provider notes on discharge about discharge plans
2. PAML

3. Current hospital medication list

4. Discharge medication list/orders




Notes:

1. This function is typically performed by a pharmacist, the patient’s primary nurse or the patient's discharge provider, i.e., physician
or mid-level provider. If resources allow, it is preferred that the reconciliation occur by someone other than the person writing the
discharge orders as it is assumed that the discharge orders are written using similar methods and, therefore, self-checking may not
pick up all unintentional discrepancies.

2. If performed by someone other than the person who wrote the discharge medication orders, that person may not be aware of
the intentional discrepancies, thereby creating additional work for the reconciler to determine intentional versus unintentional
discrepancies unless clearly documented in the discharge notes.

3. This is the second-biggest source of potentially harmful medication errors related to the medication reconciliation process (as noted
above, taking an accurate pre-admission medication history is the biggest source). Appropriate resources should be allocated to
potential solutions as described later in this manual.

Step 3: Provide a copy of the medication list and review the DML with the patient and family/caregiver.
Highlight and explain stopped, changed or new medications compared with the PAML and the
reasons for those changes.

Goal: Ensure that the patient understands the post-discharge medication regimen and how it differs from the pre-admission medication

regimen.

This may include using techniques like teach-back, a teaching technique by which the learner’s comprehension is assessed through
iterative cycles of demonstration and explanation utilizing open-ended questions; misunaerstandings are identified and reconciled; and
inquiries about areas of confusion are encouraged.

Knowledge
1. Identification of the “active learner” who should receive this information
2. Knowledge of medications, their indications and appropriate dosing

Skills

1. EHR or chart use

2. Ability to determine from the DML which medications have been stopped, changed or are new from the PAML
3. Ability to communicate effectively with patients and families/caregivers with varying levels of health literacy
4. Ability to use “Teach-Back” as a technique to confirm understanding

Behaviors

1. Perseverance in providing the patient with the most accurate DML
2. Provide sufficient answers to patient questions about the DML

3. Communication and working in multidisciplinary teams

MARQUIS Implementation Manual




System Resources/Tools

1. Computer/EHR access

2. Telephone and paging system

3. Documentation tool to record providing the patient a copy of his or her DML and any needed medication-related patient education
4. Detailed medication information reference database

Information Requirements

1. DML

2. PAML or DML formatted in a way that designates changes from the PAML
3. Patient education materials

Notes:

1. This function is typically performed by the discharging physician, a patient’s nurse or a pharmacist, especially
for high-risk patients.

2. The patient’s discharging provider may be needed to reconcile patient medication issues or questions (e.g., late discovery of a
medication discrepancy).




Step 4: Forward a copy of the DML to post-discharge providers. Explain stopped, changed or new
medications compared with the PAML and reasons for those changes.

Goal: Clearly explain to post-discharge providers the discharge regimen, including changes from prior to admission and the reasons for
those changes.

Knowledge
1. Name and contact information of post-discharge providers and how best to transfer documents and communicate with them

Skills

1. EHR orchart use

2. Ability to determine from the DML which medications have changed from the PAML
3. Ability to communicate effectively with providers

Behaviors

1. Perseverance in giving providers the most accurate DML

2. Provide sufficient answers to provider questions about the DML
3. Communication and working in multidisciplinary teams

System Resources/Tools

1. Computer/EHR access

2. Telephone and paging system

3. Documentation tool to give post-discharge providers a copy of their DML and any additional medication-related information

Information Requirements

1. DML

2. PAML or DML formatted in a way that designates changes from the PAML
3. Provider communication template or documentation tool

Notes:

1. This function is typically performed by a nurse or pharmacist and physicians via the discharge summary.

2. The patient’s discharging provider may be needed to reconcile patient medication issues or questions (e.g., late discovery of a
medication discrepancy) or to provide reasons for medication changes if not obvious.

3. Communication can mostly be in the form of documentation, but ideally it includes detailed information (like rationale for
medication changes) often absent in typical discharge documentation and also allows for direct communication in case
of questions.

4. The actual transfer of discharge documents can be automated or performed by less-skilled personnel.
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In preparation for MARQUIS, the study investigators performed a systematic review of best practices of hospital-based medication
reconciliation interventions." Of the 26 articles included in the review, 10 were randomized controlled trials, three were non-randomized
trials with a concurrent control group and 13 were pre-post studies. Fifteen studies reported on pharmacist-related interventions, six
studies reported on information technology (IT)-focused interventions and five studies reported on other types of interventions including
educating staff about medication reconciliation and use of a standardized medication reconciliation tool. The majority of studies (15 of 26)
were classified as poor quality, with five studies classified as fair quality and the remaining six studies classified as good quality.

Table 1 summarizes the timing, components and quality rating of all included studies.

Table 2 summarizes study outcomes of all included studies.

A. Pharmacist-Related Interventions

The 15 studies involving pharmacist-related interventions included diverse roles of the pharmacy staff in the medication reconciliation
process, as well as varied timing of pharmacy staff involvement during the patient's hospitalization, as demonstrated in Table 1. Included
in these studies are the only two studies that demonstrated improvement in healthcare utilization. Common themes of these two studies
included 1) limiting the intervention to elderly patients; 2) intensive pharmacy staff involvement, including medication history-taking on
admission and medication reconciliation on admission, during hospitalization and at hospital discharge; 3) communication with the PCP
via direct communication or use of a template; and 4) telephone follow-up after discharge. The five studies that demonstrated no effect on
healthcare utilization had more limited roles for the intervention pharmacist or utilized the intervention pharmacist for a more limited time
during hospitalization (e.g., admission or discharge only).

B. IT-Focused Interventions

The six studies on IT interventions all improved access to pre-existing electronic sources of pre-admission medication information such
as ambulatory electronic medical records. These interventions leveraged data to create a pre-admission medication list and facilitated
comparison of this list with admission and/or discharge orders to help with the medication reconciliation process. These studies
consistently reduced medication discrepancies (3/3 studies), potential adverse drug events (PADES) (1/1 study) and ADEs (1/1 study), but
demonstrated no improvement/slightly increased healthcare utilization (1/1 study).

C. Other Interventions

Among the five studies that described other types of interventions, two provided education/feedback to staff about medication reconciliation,
and three used a standardized medication reconciliation tool. The standardized tools included a discharge report that provided a brief
hospital summary detailing all medication changes that occurred during hospitalization, a six-step standardized nursing approach
to medication history taking and reconciliation on admission, and a standard questionnaire used by emergency room physicians on
admission. None of these studies were rated as good quality. These studies demonstrated improvement in medication discrepancies (4/4
studies) and in PADEs (2/2 studies).



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575731/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575731/

Table 1: Timing and Components of Interventions

Timing of Intervention Components of Intervention
= o 1
- 2 z_|= sg| 23 .52 USPSTF
3 |= o (2 [EF |85 |S -53| E3 =32 i
First Author, Year I E z o |52122 |E3 |§co2| 2% SEs Quality
2 E] Z s |2 o8 |28 25 =52| 88 22s Rating
(Study Design) g |5 § |§ |E5 |25 |52 |[528|¢52 g5
g' E a a = S = « @ f_:'_ E H 5 - g S
PHARMACIST-RELATED INTERVENTIONS
Michels," 2003 (Pre-Post) | NR N \ \ POOR
Bolas, 2004 (RCT) 162 v v v S S \ Y POOR
Nickerson,22005 (RCT) 253 ~ N N N N FAR
Schnipper,?' 2006 (RCT) 176 V \ \ V % GOOD
Kwan,?? 2007 (RCT) 464 ~ ~ ~ FAIR
Bergkvist,2 2009 115 N I v v N FAR
(Pre-Post)
Gillespie,™ 2008 (RCT) 400 \ \ V J \ S S Y \ GOOD
Koehler,™ 2009 (RCT) 4 R\ R\ . S v v \/ N R\ \/ FAIR
Vasileff, 2009 74 v S S POOR
(?Non-RCT)
Walker, 2009 724 N Y \ V V v Y FAIR
(2Non-RCT)
Eggink,? 2010 (RCT) 85 \/ S S Y GOOD
Lishy,? 2010 (RCT) 99 v S S v GOOD
Mills,? 2010 (Pre-Post) 100 [ v S S POOR
Hellstrom,? 2011 (Pre-Post) | 210 v v S S v POOR
Marotti,® 2011 (RCT) 37 | N | A \ \ POOR
IT INTERVENTIONS COMPONENTS
Poole,*' 2006 (Pre-Post) 100 S Formation of a medication list from pre-existing electronic sources POOR
Agrawal,* 2009 (Pre-Post) NR v Reconciliation of discharge medications with this list POOR
Murphy,? 2009 (Pre-Post) NR S \ Formation of a medication list from pre-existing electronic sources POOR
Schnipper,®* 2009 (RCT) 322 \/ ~ Reconciliation of admission orders with this list (500D
Boockvar,* 2011 795 N Pharmacist performed medication history and reconciliation on admission POOR
(2Non-RCT)
Showalter,® 2011 (Pre-Post) | 34088 N Formation of a medication list from pre-existing electronic sources G00D
Reconciliation of discharge medications with this list
OTHER INTERVENTIONS COMPONENTS
Varkey,*” 2007 (Pre-Post) 102 ~ ~ N Multidisciplinary medication reconciliation with use of reconciliation form on admission POOR
and discharge
Midlov, 2008 (Pre-Post) 427 N Use of a physician-generated medication report to next provider of care at time of POOR
discharge that includes details of medication changes made during hospital course
Chan,* 2010 (Pre-Post) 407 v Multidisciplinary medication history and reconciliation on admission POOR
Education of healthcare providers on importance of medication reconciliation via
lectures, posters around hospital and reminder notes in patient charts
Tessier,* 2010 (Pre-Post) 100 v Nursing performed medication reconciliation with use of a six-step instructional POOR
pamphlet
De Winter,* 2011 (Pre-Post) | 260 ~ ED physician performed medication history taking and reconciliation with use of a POOR
standardized “limited questions list” questionnaire
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Abbreviations: IT = Information Technology; RCT = Randomized Controlled Trial; Non-RCT = Non-Randomized Controlled Trial; NR = Not Reported
TUSPSTF = U.S. Preventive Services Task Force (Please email corresponding author for further details on how quality ratings were assigned.)

2Non-RCT had a concurrent control group, but the sample was a convenience sample as opposed to a randomized sample.
SGiven poor compliance during pilot phase, comparison group was reflective of usual care prior to intervention.




Table 2: Study Outcomes

First Author, Yr

(Study Design)

Medication
Discrepancies

*Qutcomes Examined

Potential
Adverse
Drug Events
(PADESs)

Adverse
Drug Events
(ADEs)

Healthcare
Utilization

Results

P value
or
OR [95% Cl]

PHARMACIST-RELATED INTERVENTIONS

Michels, " 2003
(Pre-Post)

Number of defects decreased from
1.45 per order form to 0.76 in first
16 weeks of implementation

<0.001

Mean number of defects per
individual drug order decreased from
0.25t00.12

<0.001

Bolas,' 2004
(RCT)

Decrease in drug name mismatch at
10-14 days post-discharge

0.005

Decrease in drug frequency
mismatch at 10-14 days
post-discharge

0.004

No difference in emergency
readmission rates within three
months or LOS on readmission

>0.05

Nickerson,22005
(RCT)

Schnipper,?' 2006
(RCT)

Kwan,?? 2007
(RCT)

Bergkvist,? 2009
(Pre-Post)

Medication discrepancies at time

of discharge were noted in 56.3%

of control patients versus 3.6% of
intervention patients

NR

Preventable ADES 11% in control
group versus 1% in intervention
group at 30 days post-discharge

0.01

No difference in healthcare utilization

>0.06

40.2% of control patients had a
post-op medication discrepancy
versus 20.3% in intervention group

<0.001

29.9% of control patients had a
post-op medication discrepancy with
potential for harm versus 12.9% in
intervention group

<0.001

Gillespie,™ 2009
(RCT)

63.5% of control patients had at
least one medication error versus
26.9% of intervention patients

0.012

Intervention group had 16%
reduction in all hospital visits
(quotient of 2.24 in control group
versus 1.88 in intervention group) at
12 months follow up

0.8410.72-0.99]

Intervention group had a 47%
reduction in ED visits (quotient of
0.66 in control group versus 0.35

in intervention group) at 12 months
follow up

0.53[0.37-0.75]

Intervention group had 80%
reduction in drug-related
readmissions at 12 months follow up

0.2[0.1-0.41]

No difference in all-cause
readmissions, no difference in
overall survival at 12 months

follow up

>0.06
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First Author, Year
(Study Design)

Medication

*0Qutcomes Examined

Potential
Adverse
Drug Events
(PADEs)

Adverse

Drug Events

(ADES)

Results

Healthcare
Utilization

P value

or
OR [95% CI]

PHARMACIST-RELATED INTERVENTIO

NS

Koehler,™ 2009
(RCT)

Vasileff,% 2009
(Non-RCT)

Walker,%* 2009
(Non-RCT)

38.1% of control group had
readmission/ED visit at 30 days
versus 10% in intervention group

0.04

Readmission/ED visit at 60 days
was same in 2 groups

>0.05

Time to readmission/ED visit was
15.7 days in control group versus
36.2 days in intervention group

0.05

75.6% of usual care patients had >1
unintentional discrepancy versus
3.3% of intervention patients

<0.05

0f the unintentional discrepancies,
2% were felt to have potential for
no harm, 40% had potential for

minor impact, 52% had potential

for significant impact and 6% had

potential for very significant impact

IRR <0.8, except for one
possible pairing (not
specified)

Medication discrepancies at
discharge were noted in 59.6% of
control patients versus 33.5% of

intervention patients

<0.001

No difference in 14-day or 30-day
readmission rate, no difference in ED
visits within 72 hours

>0.05

Eggink,? 2010
(RCT)

Medication discrepancies at
discharge were noted in 68% of
control patients versus 39% of

intervention patients

0.57[0.37,0.88]

0Of the medication discrepancies,
29% were felt to have potential for
serious harm in the control group
versus 32% in the intervention
group

NR

Lishy,” 2010
(RCT)

No difference in LOS, time
to readmission, threg-month
readmission, ED visits, visits to
general practitioners, mortality

>0.05

Mills,? 2010
(Pre-Post)

Medication errors decreased from
3.3 errors/patient pre-intervention to
0.04 errors/patient post-intervention

<0.05

Hellstrom,? 2011
(Pre-Post)

No difference in drug-related
healthcare utilization three months
post-discharge

0.138

Marotti,* 2011
(RCT)

Mean number of missed medication
doses during hospitalization was
3.21 in control group versus 1.07
in intervention group

<0.001




Table 2: Study Outcomes (continued)

First Author, Year
(Study Design)

*0Qutcomes Examined Results P value

or
OR [95% CI]

Medication Potential Adverse Healthcare
Adverse Drug Events | Utilization
Drug Events (ADEs)
(PADEs)
IT INTERVENTIONS
Poole,*' 2006 Resolution of medication <0.001
(Pre-Post) discrepancies increased by 65%
Agrawal,32 2009 Unintended discrepancy rate NR
(Pre-Post) decreased from 20% pre-
intervention to 1.4% post-
intervention
Murphy,* 2009 Unintended medication 0.001
(Pre-Post) discrepancies decreased from 90%
to 47% on surgical floors, and from
57% to 33% on medical floors
Schnipper,* 2009 Average number of PADES per 0.72[0.52-0.99]
(RCT) patient was 1.44 in the control group
versus 1.05 in the intervention group
Boockvar,* 2011 Intervention group experienced 43% 0.5710.33,0.98]
(Non-RCT) reduction in adverse drug events
caused by admission prescribing
changes classified as errors
No difference in adverse drug events 1.040.68, 1.61]
caused by all admission prescribing
changes
Showalter, 2011 No difference in composite outcome 017
(Pre-Post) of 30-day readmission or ED visit
from pre-intervention to post-
intervention
30-day readmission rate was 10.2% 0.02
pre-intervention compared to 11%
post-intervention
OTHER INTERVENTIONS
Varkey,¥ 2007 Mean number of medication 0.018
(Pre-Post) discrepancies per patient at time of
admission decreased from 0.5 pre-
intervention to 0 post-intervention
Mean number of medication 0.003
discrepancies per patient at time of
discharge decreased from 3.3 pre-
intervention to 1.8 post-intervention
Midlov,* 2008 8.9% of control group had potential 0.049
(Pre-Post) adverse drug events that would
lead to required medical care
(readmission to hospital or visit
to PCP) compared with 4.4% of
intervention group
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First Author, Year *Qutcomes Examined Results P value
(Study Design)

or
OR [95% CI]

Medication

Potential
Adverse
Drug Events
(PADEs)

Adverse Healthcare
Drug Events | Utilization
(ADEs)

OTHER INTERVENTIONS

Chan, 2010
(Pre-Post)

Unintentional medication <0.001
discrepancy rate per admission
decreased from 2.6 pre-intervention
to 1.0 post-intervention

The proportion of admissions 0.023
with one or more clinically
significant unintentional medication
discrepancies decreased from 46%
pre-intervention to 24%
post-intervention

Tessier,* 2010

Medication discrepancies were 0.03
(Pre-Post)

present in 42% of patients
pre-intervention versus 20% of
post-intervention patients

De Winter,* 2011

Mean number of medication <0.001
(Pre-Post)

discrepancies per patient was 1.1
in control group versus 0.6 in
intervention group

Abbreviations: LOS = length of stay; IRR = Inter-rater reliability; IT = information technology; ED = Emergency Department; PCP = Primary Care Physician;
RCT = randomized controlled trial

*Outcomes examined intervention versus “usual care” as the comparison group (detailed in Table 1) for all studies.
+indicates statistically significant improvement with intervention versus control in at least one outcome in this category
~ indicates no statistically significant difference between intervention and control in at least one outcome in this category
- indicates statistically significant worsening with intervention versus control in at least one outcome in this category




D. Conclusions

Inconclusion, in our review we found that various interventions including those involving pharmacy staff, IT and other types of interventions
successfully decreased medication discrepancies and potential adverse drug events, but demonstrated inconsistent benefit on adverse
drug events and healthcare utilization, compared to usual care.

The medication reconciliation literature is most robust for pharmacist-related interventions, which were evaluated in 15 of 26 included
studies and four of six good-quality studies. Several of these articles evaluated clinical outcomes such as preventable adverse drug events
and healthcare utilization, rather than solely examining process measures such as medication discrepancies. In the two studies that
demonstrated improvement in healthcare utilization, the pharmacy staff was heavily involved, performing a comprehensive medication
history at admission, medication reconciliation at admission and discharge, patient counseling, discharge communication with outpatient
providers and post-discharge communication with the patient. Other common elements of the successful pharmacist-related medication
reconciliation efforts included communication with post-discharge providers regarding the discharge medication regimen, including
how and why the regimen differed from prior to admission, and patient education and follow-up. In review of all pharmacist- and non-
pharmacist-related interventions, common elements of successful interventions were the targeting of a “high-risk” subgroup, evidence of
institutional support and performing the intervention in a defined population, e.g., patients to/from a nursing home or in the setting of an
elective surgical admission.

In summary, existing evidence most supports pharmacist-related interventions compared to usual care in producing the best patient
outcomes, with high degree of pharmacist or pharmacy staff involvement in all medication reconciliation-related processes being most
effective. Targeting interventions to a subset of patients considered at greatest risk of an ADE, such as elderly patients, patients taking
many medications and/or patients with many co-morbid conditions, may be of highest yield. This evidence also suggests that taking an
accurate medication history and communicating with post-discharge providers are important steps, especially for achieving reduction in
post-discharge healthcare utilization.
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In starting a QI project, you should realize that in many cases, resistance will come from both complexities inherent in the existing system
and the ingrained hierarchical culture of most hospitals. A strong, focused and well-led team is perhaps the most effective strategy to
address these barriers.

A. Identify Team Members

Senior Administrator / Executive Champion

A member of the “C Suite” (e.g., GEO, CMO, CNO, CIO) or similar administrative champion of the project (e.g., director of safety and
quality for the hospital) can help put medication reconciliation in the context of other hospital-wide priorities, help mobilize resources
(personnel and/or financial) and help remove political and other obstacles. This executive sponsor should receive regular updates on the
project, attend at least some committee meetings and be an advocate of the project to other members of hospital leadership.

Team Leader

There is both a science and art to leadership for quality improvement and the effective management of resources. The best Team Leaders
help the team see the overarching goal while always feeling connected to the larger mission of serving patients. Strong leaders learn the
abilities, strengths and motivations of team members. Tasks should be distributed accordingly and clearly. A Team Leader is able to build
consensus among team members and various stakeholders, and knows who, how and when to ask for resources.

Ql Team Facilitator

The QI Team Facilitator plays the pivotal role in ensuring that the team functions constructively and that the project stays on track. The Ql
Team Facilitator owns the team process, including team rules and QI methodology. This role requires project management skills and at
times may call for the ability to balance team dynamics or introduce appropriate QI tools. While mastery of the medication reconciliation
literature is not required, a general understanding and acceptance of QI methodology are needed. The QI Team Facilitator need not be an
expert on QI tools at the outset but should have a readiness to acquire new tools and a talent for moving projects forward. Often the Ql
Team Facilitator simply helps the team stay focused on systems rather than individuals. For smaller-scale projects, the QI Team Facilitator
could be the same person as the Team Leader, but for more ambitious projects, or for projects involving buy-in from disparate physician
and nursing groups (like MARQUIS), a separate facilitator is strongly recommended.

Clinical Champion/Hospital Opinion Leader

The clinical champion is a key leader who cares for patients and is well respected among other clinicians. This person is important for
getting buy-in from front-line staff. Occasionally, opinion leaders may be initially skeptical of new innovations or critical of the new
improvement effort. Involve the clinical champion as early as possible and appreciate how important these leaders will be as a resource to
overcome barriers. If the opinion leader is seen as committed to the overarching goals of the medication reconciliation project, others will
more readily adopt new changes and adjust their personal workflow.3!




Content Experts

While the Team Leader ensures the cooperation and functioning of the team and the QI Team Facilitator attends to systems and methods,
content experts lend authority to the team’s interventions and can be invaluable for gaining buy-in. Some suggestions include:

e Providers well-versed in the ADE or medication reconciliation literature

¢ Pharmacists who focus on medication safety

o Nurses or others with expertise in transitions of care, the discharge process, etc.
e | ocal leaders in quality, safety, cost containment or risk management

Content experts may be helpful for reviewing and summarizing the relevant literature, including its applicability to your institution and
patient population. These individuals may be aware of a greater range of metrics available to evaluate the success of your QI project. They
will be invaluable in reviewing and formulating medication reconciliation forms, protocols and educational materials.

Process Owners

Recognize that certain people on the front lines already are “experts” in the things that they do. Obtaining buy-in from these individuals
will help to ensure that workflow disruption is minimized and that new changes/improvement steps are well accepted. Generally, process
owners should come from each service (pharmacy, nursing, physicians, etc.) and geographic area (emergency department, medical,
surgical, intensive care unit, etc.). They may also include unit clerks and others who are involved in the medication reconciliation process
on the front lines. These process owners must have direct knowledge of how work currently is done, the ability to envision how it might be
improved and the ability to facilitate that change among front-line staff. Process owners will be involved early in mapping current processes
and performing a gap analysis. They also need to be in positions of influence among their peers and can represent their constituencies as
interventions are developed and implemented. Such process owners include unit-based nursing directors, pharmacist leaders for a portion
of the hospital and residency leadership.

Information Technologist

To lead modifications to the electronic health system and/or to pull clinical and administrative data from existing electronic data sources,
the team will need an engaged representative from your hospital’s Information Services (IS) department.

Data Analyst

For gathering the data needed for the project you will need a local expert. Data that can be retrieved electronically typically will require
the expertise of a data or financial analyst. The data analyst should be able to set up one-time or recurring reports from the electronic
data source(s). Data that must be collected from chart review are often best performed by a clinically savvy person, for instance a nurse,
pharmacist or member of the quality office.

Patient/Caregiver Representative

This is a person who has been a patient or caregiver for a patient in your hospital system, often someone who has suffered an adverse event
because of a medication reconciliation error. Ideally, these representatives are passionate about the issue, can represent broad patient/
family interests beyond any narrow agenda and are articulate in expressing their ideas. Often these representati