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Objectives
Define medication reconciliation as a component of
medication management

Describe the impact and importance of medication
reconciliation on admission in reducing medication
errors and adverse drug events

Present a standardized process for medication
reconciliation on admission

Suggest strategies to focus resources on high risk
patients, high risk drugs, and high risk conditions for
intervention opportunities
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Medication Management
Safe and effective use of prescription and over-thecounter medications

Components
 Medication history
 Medication reconciliation
 Medication adherence

http://www.nextstepincare.org/left_top_menu/Provider_Home/ accessed 8/25/10
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Medication Management

 Medication History
 up-to-date listing of all prescription and over-the-counter
medications, herbal supplements and vitamins

 Medication Reconciliation
 comparison of previous medication list to new one
● resolve discrepancies
● identify and resolve medication related problems

 should occur whenever there is a care transition, or change in
medications or diagnosis

 Medication Adherence
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Medication Discrepancies
Unintended or unexplained differences among
documented medication lists across different sites of
care. Examples are:





Omissions
Duplications
Dose/frequency/route of administration errors
Drug name discrepant/incorrect

> 50% of patients have at least 1 discrepancy on
admission (Cornish, 2005)

Up to 67% of admission medication histories contain
errors (Tam, 2005)
Cornish PL, et. al. Unintended medication discrepancies at the time of hospital
admission. Arch Intern Med 2005; 165:424-9.
Tam VC, et. al. Frequency, type, and clinical importance of medication history errors
at admission to hospital: a systematic review. CMAJ 2005;173:510-5.
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Medication Discrepancies & Adverse Drug
Events (ADEs)
ADE: an injury resulting from medical intervention
related to a drug

Medication discrepancies are an important contributor
to ADEs among hospitalized patients
 3-28% of admissions are due to ADEs (Classen, 1997)

ADE’s are costly (Classen, 1997; Bates, 1997)
 LOS  by 4.6 days => $4,700
 Preventable ADE’s in a 700 bed teaching hospital cost
about 2.8 million/year

Classen DC et al., Adverse drug events in hospitalized patients. JAMA1997;
277:301-306.
Bates DW, Spell N, Cullen DJ, et al. The costs of adverse drug
events in hospitalized patients. JAMA 1997;277:307-311.
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“Emergency Hospitalizations for Adverse
Drug Events in Older Americans”
 2007-2009 National adverse drug event (ADE) data
 Looked at frequency & rates of hospitalization of older
persons after emergency dept visits due to ADEs

 5077 cases with 99,628 emergency hospitalizations for ADEs
 2/3 hospitalizations due to unintentional overdoses
 Highest risk medications (implicated in 67% of
hospitalizations)
 Warfarin (33.3%) – alone or in combination with others
 Insulins (13.9%) and oral hypoglycemic agents (10.7%)
 Oral antiplatelet agents (13.3%)

Budnitz, D, et al. Emergency hospitalizations for adverse drug events in older
Americans. NEJM 2011;365:2002-12.
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Impact of Medication Reconciliation on
Admission
 Medication reconciliation at admission resulted in
43% reduction in actual ADEs caused by errors in
admission orders (Boockvar, 2011)

Medication reconciliation, as part of a package of
interventions, decreased the rate of medication errors
by 70% and reduced adverse drug events by over 15%
(Whittington, 2004)

Boockvar KS, et. al. Effect of admission medication reconciliation on adverse drug
events from admission medication changes. Arch Intern Med 2011;171(9):860-861.
Whittington J, Cohen H. OSF Healthcare‘s journey in patient safety. Quality
Management in Health Care 2004;13(1):53-59.
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Drivers for Improvement
The Joint Commission – NPSG 03.06.01
Centers for Medicare & Medicaid Services
Meaningful Use of Electronic Health Records
Partnerships for Patients
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The Admission Medication Reconciliation
Process
The Patient is at the Center of the Process!

 Four Components
 Verification
 Clarification
 Documentation
 Transfer/Transitions
 Performed by
 Prescribers, nurses – most common
 Pharmacists – less common

http://www.ahrq.gov/qual/match/matchap7.htm
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The Admission Medication Reconciliation
Process
Verification of medications upon admission
 Obtain an accurate and complete list of medications the
patient is taking prior to admission - the "medication
history”. Sources include:
 Patient
 Family, caregivers
 Primary care provider
 Other healthcare providers – nursing home, assisted living
facility, home healthcare agency

 Community pharmacies
 Past medical records
 Electronic Health Information Exchange (HIE)
http://www.ahrq.gov/qual/match/matchap7.htm
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The Admission Medication Reconciliation
Process
Verification of medications upon admission
 What should be included?






Prescribed medications
“As needed” medications
Over-the-counter medications
Herbals/nutraceuticals
Vitamins and other supplements

 Dose, route, frequency, date & time of last dose

http://www.ahrq.gov/qual/match/matchap7.htm
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The Admission Medication Reconciliation
Process
Clarification
 Admission orders are reconciled (compared) to
medication history list

 Confirm whether differences are intended or unintended
 Intended: purposeful changes, omissions, additions based on
patients clinical status or formulary

 Unintended: medication discrepancy requires communication
with prescriber and resolution of problem

http://www.ahrq.gov/qual/match/matchap7.htm
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The Admission Medication Reconciliation
Process
Documentation
 Nature of the discrepancy and the resolution should be
clearly documented

 Final “one source of truth” admission medication list
 Should be in a single location within the medical record
 Easily accessible for all healthcare providers

http://www.ahrq.gov/qual/match/matchap7.htm
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The Admission Medication Reconciliation
Process
Transfer/transitions
 Internal transfers
 Should perform medication reconciliation – always go back to
admission med rec
 Comparison of admission med rec, admission orders, interim orders

and transfer orders
 Document rationale for ALL medication changes

 Admission to ICU increases the risk of unintentional
discontinuance of medications for chronic diseases

http://www.ahrq.gov/qual/match/matchap7.htm
Bell CM, et al. Association of ICU or hospital admission with unintentional
discontinuation of medications for chronic diseases. JAMA. 2011;306(8):840-847
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Medication Reconciliation Forms
Paper – based
Electronic
 Hardwire medication rec into order sets
 Embed into workflow, ensure one “live” list
 Consistent implementation in all areas
 Incorporate CPOE (computerized prescriber order entry) and
CDS (clinical decision support) rules where appropriate
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Medical Reconciliation Order Form
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Medication Reconciliation Challenges
Lack of standardized process, clear ownership
Communication failures
Coordination gaps
Non-formulary medications and therapeutic
interchanges

Lack of standardized medication list “source of truth”
document
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The MATCH Work Plan
Medications at Transitions and Clinical Handoffs (MATCH)
Toolkit for Medication Reconciliation
Engage the patient and caregiver in the medication reconciliation process







Foundational leadership and team
Establish charter

 Integrate process into workflow
 Develop/redesign medication
reconciliation process

Determine scope
Define roles and responsibilities
Develop flow chart of current
processes

 Evaluate process
 Audit and educate

Gleason KM, Brake H, Agramonte V, Perfetti C. Medications at Transitions and Clinical
Handoffs (MATCH) Toolkit for Medication Reconciliation. (Prepared by the Island Peer
Review Organization, Inc., under Contract No. HHSA2902009000 13C.) AHRQ
Publication No. 11(12)-0059, August 2012. Agency for Healthcare Research and
Quality, Rockville, MD. http://www.ahrq.gov/qual/match/index.html
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Measuring Effectiveness of the Medication
Reconciliation Process: Audit Techniques

http://www.ahrq.gov/qual/match/matchfig11.htm
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Measuring Effectiveness of the Medication
Reconciliation Process: Audit Techniques

http://www.ahrq.gov/qual/match/matchfig11.htm
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Measuring Effectiveness of the Medication
Reconciliation Process: Audit Techniques

http://www.ahrq.gov/qual/match/matchfig11.htm

22

Medication Discrepancy Tool (MDT)
Adapted from Dr. Eric Coleman, Care Transitions
Intervention (CTI) program to identify & characterize
medication discrepancies that occur during transitions

Discrepancies identified are characterized as either
patient level or system level to capture wide range of
transition related medication problems

Identify problems, perform root cause analysis, apply
system changes to resolve

Tool can be found at: www.ipro.org/index/ct-toolsintervention-resources
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Medication Discrepancy Tool (MDT)
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Review
Unresolved medication discrepancies at admission
can lead to medication errors and ADEs

Medication reconciliation on admission can prevent
errors and ADEs

Medication reconciliation:
 A team process
 Patient-centered, involve caregivers
 Supported by strong leadership
Root cause analysis of discrepancies on transition
identifies opportunities for system improvements
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We Covered:
WHY med rec should be done
WHAT to do, and
HOW to measure it’s effectiveness, but

WHO does it?
WHO receives?
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“Hospital-Based Medication Reconciliation
Practices”
 Systematic review done to summarize available
evidence on medication reconciliation interventions in
the hospital setting and to identify the most effective
practices

 Studies were grouped by type of medication
reconciliation intervention and assigned quality ratings:
 Pharmacist related
 Information technology (IT)
 Other (e.g. educating staff, use of standardized tool)

Mueller SK, et al. Arch Intern Med., 2012
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“Hospital-Based Medication Reconciliation
Practices”
Studies included the following interventions – all
compared to usual care:
 15/26 pharmacist driven
 6/26 information technology driven
 5/26 other

Results





 medication discrepancies (17 of 17)
 preventable adverse drug events (5 of 6)
 adverse drug events (2 of 2)
 in post-discharge healthcare use (2of 8 – both studies used
intensive pharmacist intervention)

Mueller SK, et al. Arch Intern Med., 2012
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“Hospital-Based Medication Reconciliation
Practices”
 Common elements of successful interventions
 Targeting of a high-risk subgroup
● Elderly
● High risk drugs
● History indicates health at risk

 Institutional support
 Performing the intervention in a defined population
● Patients to/from a nursing home or home care agency
● Elective surgical admission

Mueller SK, et al. Arch Intern Med., 2012
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Intensive Pharmacist Intervention
 Medication histories and reconciliation on admission and
discharge

 Patient and provider medication counseling during
hospitalization

 Communication with the primary care physician on discharge
 Follow-up communication with the patient 2 months after
discharge

 Results
● 16% the odds of all hospital visits (odds ratio, 0.84; 95% CI, 0.72-

0.99)
● 47%  in emergency department visits
● 80%  in drug related readmissions in the 12 months after hospital

discharge
Gillespie et al, Arch Intern Med., 2009
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Who does it?
Allocation of Scarce Resources
Clinical Pharmacy Services (CPS)
 Numerous studies have shown improved economic and
health outcomes when CPS is incorporated within
collaborative patient care team

 Resolving medication discrepancies is only the tip of the
iceberg…pharmacotherapeutic interventions improve
patient outcomes even unrelated to ADEs

 Challenge: cost of pharmacist is a perceived barrier

Chisholm-Burns MA,, et al. US pharmacists’ effect as team members on patient care:
systematic review and meta-analyses. Med Care. 2010;48:923-33.
Chisholm-Burns MA., et al. Economic effects of pharmacists on health outcomes in
the United States: A systematic review. Am J Health-Syst Pharm. 2010; 67:1624-34
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Seton Pharmacy Model
 Clinical pharmacists deployed on each nursing unit
for rounding, not dispensing

 Drug orders are processed by the pharmacist as
medication specialist on the medical management
team side by side with their nurse peers

 Pharmacists perform no physical dispensing
activities

 Health system has saved significant dollars
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Seton Model Intensive Pharmacotherapeutic
Review
Involves….
 Drug, Dose, Frequency
 Labs
 H&P, specialty consults
 Health Information Exchange review
 Guideline adherence
In-addition to:
 Identifying and resolving omissions, duplications, etc.
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Systems-based Medication Reconciliation:
Pharmacist Identified Therapeutic Problems*
392 discharges to home
healthcare 11/2009-2/2010

Pharmacotherapeutic
interventions
 254/392 (64.8%) of patients
 17% evidence-based or best practice clinical guidance
compliance
 10% resolution of duplication of therapy, incompatibility,
omissions
 Savings: $363 per pharmacotherapeutic intervention
Myrka, A, Butterfield, S, et al. A systems-based approach to medication
reconciliation: implications for home healthcare. Home Healthcare Nurse. 2011
29(10):624-634.
*Seton Model: An econometric internal hospital report, based on the costs associated with Medicare
Diagnostic Related Group length-of-stay data and drug therapy
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Seton Model: Tips for Success
Team approach
 Medication Safety Committee
Scrutinize each fall out
 Use of MDT
EHR - hardwire Medication Rec into order sets
Root Cause of Most Errors
 Ineffective Communication
 “Hand Offs” most vulnerable/chaotic
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Profiling Patient Risk for Intervention
 Elderly
 On high risk/high alert medication
 ISMP High Alert Medication list
 Institute for Healthcare Improvement High Alert drug classes:
 Anticoagulants, opioid analgesics, insulin, sedatives

 High risk drug classes for nursing home patients:
 NSAIDs, digoxin, insulin, antipsychotics, sedatives/hypnotics,

anticoagulants

 Budnitz, et al: anticoagulants, antiplatelets, insulin, hypoglycemics

 High risk location/transfer (i.e. nursing home to hospital, ICU to
floor)

 Health history indicates high risk

Boockvar KS, et. al. Prescribing discrepancies likely to cause adverse
drug events after patient transfer. Qual Saf Health Care. 2009 February ;
36
18(1): 32–36.

ISMP’s List

http://www.ismp.org/Tools/highalertmedications.pdf
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ISMP’S List of High-Alert Medications

http://www.ismp.org/Tools/highalertmedications.pdf
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Summary
Unresolved medication discrepancies at admission can lead to
medication errors and ADEs

Medication reconciliation on admission can prevent errors and
ADEs

Medication reconciliation:
 A team process
 Patient-centered, involve caregivers
 Supported by strong leadership

Root cause analysis of discrepancies on transition identifies
opportunities for system improvements

Clinical pharmacy services should be utilized whenever possible
– especially for patients who are at high risk due to medications,
location or condition
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Resources
MATCH Medication Reconciliation
Toolkit: http://www.ahrq.gov/qual/match/
Society of Hospital Medicine – Marquis Medication
Reconciliation Resource Center
http://www.hospitalmedicine.org/Content/NavigationMe
nu/QualityImprovement/QIResourceRooms2/MARQUIS/
Medication_Reconcili.htm
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Resources
The Joint Commission: http://www.jcrinc.com/Qualityand-Safety-Risk-Areas/Medication-Safety/
Institute for Safe Medication Practices:
http://www.ismp.org/
Agency for Healthcare Research and Quality:
http://www.ahrq.gov/qual/patientsafetyix.htm
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For more information
Anne Myrka, BS Pharm, MAT, BCPS
Drug Safety Pharmacist
(518) 320-3591
amyrka@nyqio.sdps.org
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1979 Marcus Avenue
Lake Success, NY 11042-1002
IPRO REGIONAL OFFICE
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Albany, NY 12211-2370
www.ipro.org
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