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Objectives
Define medication reconciliation as a component of
medication management

Describe the impact and importance of medication
reconciliation on discharge

Present a standardized process for medication
reconciliation on discharge, discharge instructions and
discharge summary

Suggest strategies to focus resources on high risk
patients, high risk drugs, and high risk conditions for
intervention opportunities
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Medical Reconciliation
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Medical Record
• Poorly executed
med rec.
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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
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Medication Discrepancies & Adverse Drug
Events (ADEs)
ADE: “an injury resulting from medical intervention
related to a drug.”

Estimated 70% of patients experience an actual or
potential unintended discrepancy at hospital discharge,
which can then precipitate an ADE

Preventable ADEs identified within hospitals, nursing
homes, and ambulatory care range between 27% and
50%

ADEs and issues with medication reconciliation
across care settings are major drivers for hospital
readmission
Bates et al., 1995;
Classen et al., 1997; Gandhi, 2003; Gurwitz et al., 2003, 2005
Zhang et al., 2009
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“Medication Discrepancies upon Hospital to
Skilled Nursing Facility Transitions”
A cross-sectional study was conducted among two
skilled nursing facilities to look at the prevalence, type
and source of medication discrepancies upon
admission to the facility from hospital

Description of the prevalence of medication
discrepancies in the SNF setting

 495/2,319 admission medications were reviewed as
discrepancies (21.3%)

 104/199 discharge summary and the patient care
referral form did not match for at least one medication
in SNF admissions (52.3%)
Tija J, Bonner A, Briesacher B, et al. Medication discrepancies
upon hospital to skilled nursing facility transitions. J Gen Intern
Med. 2009;(24)5:630-5.
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“Medication Discrepancies upon Hospital to
Skilled Nursing Facility Transitions”
Description of the sources of those discrepancies
 Both dose & route were frequently omitted or
discrepant (42%)

 Drug name discrepancy (29.3%)
 Frequency of administration (30.5%)
Description of the classes of medications with
discrepancies on admission to SNF

 GI (15.6%), Cardio (12.7%), Opioids (12.3%),
Neuropsych (7.9%), Hypoglycemics (7.7%),
Anticoagulants (6.9%)
Tija J, Bonner A, Briesacher B, et al. Medication
discrepancies upon hospital to skilled nursing facility
transitions. J Gen Intern Med. 2009;(24)5:630-5.
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“Medication Discrepancies upon Hospital to
Skilled Nursing Facility Transitions”
Discussion
 Medication regimens did not match between hospital
discharge summary and patient care referral form in
over 50% of all SNF admissions.
 Partially explained by dictation & transcription errors known to
occur in discharge summaries

 Incorrect medication information: hospital physicians should
ensure that medication information in the discharge summary
is correct at time of discharge

Tija J, Bonner A, Briesacher B, et al. Medication
discrepancies upon hospital to skilled nursing facility
transitions. J Gen Intern Med. 2009;(24)5:630-5.
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“Medication Discrepancies upon Hospital to
Skilled Nursing Facility Transitions”
Discussion
 Discharge summary may be completed up to 24 hours
in advance and changes in therapy may not be
updated disconnect in timing

 Importance in documentation: e.g. document
REASON for changes to previous medication
regiments to aid in managing the handoff to the PCP
at the appropriate time

Tija J, Bonner A, Briesacher B, et al. Medication discrepancies
upon hospital to skilled nursing facility transitions. J Gen Intern
Med. 2009;(24)5:630-5.
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Impact of Medication Related Problems
Increased illness & death
 Estimated 180,000 life threatening or fatal ADEs per year in
ambulatory care older persons in U.S. & ≥ 50% may be
preventable

Increased hospitalizations
 3-19% of admissions due to ADEs

High costs
 $5 to $7 billion in U.S. due to ADEs
 MRPs in elderly ambulatory patients estimated at $177
billion/year in U.S.

Gurwitz, 2003; Colman, 2006; Ernst, 2001
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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

Admission to ICU increases the risk of unintentional
discontinuance of medications for chronic diseases
Classen DC et al., Adverse drug events in hospitalized patients. JAMA1997; 277:301-06.
Bates DW, Spell N, Cullen DJ, et al. The costs of adverse drug events in hospitalized
patients. JAMA 1997;277:307-311.
Bell CM, et al. Association of ICU or hospital admission with unintentional discontinuation 14
of medications for chronic diseases. JAMA. 2011;306(8):840-847

“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
Discharge
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)

Medication reconciliation reduced discharge
medication errors from 90% to 47% on a surgical unit
and from 57% to 33% on a medical unit of a large
academic medical center (Murphy, et al., 2009)

Whittington J, Cohen H. OSF Healthcare‘s journey in patient safety. Quality
Management in Health Care 2004;13(1):53-59.
Murphy EM, Oxencis CJ, Klauck JA, et al. Medication reconciliation at an
academic medical center: implementation of a comprehensive program from
admission to discharge. Am J Health Syst Pharm. 2009;66:2126-31
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Impact of Medication Reconciliation on
Discharge
 Common elements of successful interventions
 Targeting of a high-risk subgroup
● Elderly
● Patient on 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. Hospital-based medication reconciliation
practices: A systematic review. Arch Intern Med 2012
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Impact of Medication Reconciliation on
Discharge
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
 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 U, Alassaad A, Henrohn D, et al. A comprehensive pharmacist
intervention to reduce morbidity in patients 80 years or older: a randomized
controlled trial. Arch Intern Med. 2009;169(9):894-900.
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Impact of Medication Reconciliation on
Discharge
A medication reconciliation project (Safe Med) started in 2007 at an integrated health care
system to (1) improve the accuracy of pre-admission medication list (PAML) within 24 hours of
admission for patients admitted through the emergency department (ED) and (2) enhance
patient education through telephone calls by pharmacists to the patients most at risk for ADEs
or readmission.
ACCURACY OF PAMLs: In the October 2007-May 2008 period, RN-generated PAMLs were
accurate 16% of the time versus 89% for the June 2008-December 2010 period, when they were
generated by pharmacy technicians. Medication errors classified as having the potential to
cause moderate or serious harm decreased from 13.17% to 1.50%.
POSTDISCHARGE EDUCATION OF COMPLEX PATIENTS BY PHARMACISTS:
By 2009, the Safe Med pharmacist program was fully staffed, thereby enabling the program to
contact nearly 100% of the 10,174 patients meeting the Safe Med criteria from January 2009
through December 2010. When compared with historical controls, the Safe Med intervention was
associated with a statistically significant reduction in 30- and 60-day readmissions, ADEassociated 30- and 60-day readmissions, and 30- and 60-day ED visits.
CONCLUSIONS:
ED-deployed pharmacy personnel can enhance the accuracy of PAMLs and may thereby reduce
in-hospital ADEs. The post-discharge intervention by pharmacists with the most complex
patients may reduce ADEs following hospital discharge. The interventions may compensate for
discontinuities in care and lessen the attendant threats to patient safety.
Gardella JE, Cardwell TB, Nnadi M. Improving medication safety with accurate
preadmission medication lists and postdischarge education. Jt Comm J Qual
Patient Saf. 2012 Oct;38(10):452-8.
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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 Discharge 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 Discharge Medication Reconciliation
Process
Verification of medications upon discharge
 Obtain the verified medication history list and medication
reconciliation performed on admission. Multiple sources
should be used which can 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 Discharge Medication Reconciliation
Process
Verified medication history list obtained on admission
should include:
 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 Discharge Medication Reconciliation
Process
Clarification
 Discharge orders are reconciled (compared) to: medication
history list, admission orders, admission medication
reconciliation, transfer orders and interim orders

 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 Discharge Medication Reconciliation
Process
Documentation
 Nature of the discrepancy and the resolution should be
clearly documented

 Final “one source of truth” discharge medication list
 Should be shared with the patient, caregivers, primary care
provider or receiving facility or agency

http://www.ahrq.gov/qual/match/matchap7.htm
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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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Medication 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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IPRO Care Transitions Project
Integrating Care for Populations and Communities
Improving transitions: Hospital – Skilled Nursing
Facility (SNF)
 Goal is to decrease hospital readmissions from SNF
 Convened workgroup comprised of 8 SNFs and 3 hospitals
in one upstate NY county
 SNF: Administrators, Medical Directors, Directors of Nursing
 Hospital: Discharge Coordinators, Hospitalist Physicians,
Pharmacists

 Bring care transition issues to table monthly – IPRO
assists with root-cause analysis of identified problems,
suggests evidenced-based interventions
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IPRO Care Transitions Project
Improving transitions: Hospital – SNF
 Issue: Time consuming Medication Reconciliation process
on SNF side post hospital discharge due to medication
discrepancies

 Process:
 Measure: SNF completed Medication Discrepancy Tool upon
readmit to SNF from hospital

 Analyze: SNF shared completed MDTs with hospital pharmacy
and IPRO
● IPRO analyzed % discrepancies and categories per hospital
● Hospital pharmacies investigated each discrepancy
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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

 Facilitates resolution of these problems by describing
appropriate action steps and cross setting feedback

 Tool can be found at: www.ipro.org/index/ct-toolsintervention-resources
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MDT
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MDT Tracking – Discrepancies Identified by
Receiving Facilities
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MDT Tracking – Discrepancies Identified by
Receiving Facilities
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MDT Tracking – Discharging Hospitals
Aggregate
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Percentage of Discrepancy
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Number of Discrepancies
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Improving Transitions: Hospital – SNF
 Results:
 Most discrepancies were minor, i.e. lotrimin vs. lotrisone
 Major discrepancies involved antihypertensives,
anticoagulants, duplication of therapy/formulary issues

 Action:
 Dialogue between Hospitals and SNFs based on cases
reviewed revealed opportunities for improvement

 Development of “gold standard” recommendations for
medication reconciliation at hospital discharge based on
community best practices and literature
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Case analysis identifies opportunities for
system improvements
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Medication Reconciliation Recommendations
 Examine current medication reconciliation process
 Identify and close failure gaps
 Incorporate information technology solutions

 Clinical pharmacist intervention upon admission and
discharge for those patients identified as high risk

 OTC, vitamins and other supplements taken at home
should be:
 Included on patients admission medication list
 Assessed for continuation upon discharge, and
 Listed on discharge medication instructions if clinically
appropriate
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Medication Reconciliation Recommendations
 Include post-acute monitoring instructions for high risk
medications in the discharge instructions
 High risk drugs or drug class:
● Antithrombotics/anticoagulants
● Antiseizure medications
● Cardiovascular agents
● Electrolyte-disturbing medications (diuretics)
● Corticosteroids
● Hypoglycemics
● Opioids
● Psychoactives
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Examples
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Medication Reconciliation Recommendations
 Format medication list on discharge instructions to
include:
 Comparison with pre-admission medications :
● STOP taking the following medications
● CONTINUE taking these medications
● START taking the following medications






Route, dose, frequency
Purpose
Last dose given, next dose due
Cautions, follow up (for high risk drugs, etc.)
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Medication Reconciliation Recommendations
 Develop a system to provide rationale for medication
changes in the discharge summary

 Develop and implement a systematic and standardized
education program regarding medication reconciliation
and discharge summaries for appropriate staff

 Review and revise medication reconciliation policies and
procedures as needed
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Specifications Manual for Inpatient Quality
Measures Discharges 01/1/13 -6/30/13 - CMS
 NQF-ENDORSED VOLUNTARY CONSENSUS STANDARDS
FOR HOSPITAL CARE
 Measure Set: Venous Thromboembolism (VTE)
 Set Measure Set ID #: VTE-5
 Performance Measure Name: Venous Thromboembolism
Warfarin Therapy Discharge Instructions

 Description: This measure assesses the number of patients
diagnosed with confirmed VTE that are discharged to home,
home care, court/law enforcement or home on hospice care on
warfarin with written discharge instructions that address all
four criteria: compliance issues, dietary advice, follow-up
monitoring, and information about the potential for adverse
drug reactions/interactions
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Discharge Instruction Example – Warfarin
CONTINUE taking the following medications:
Warfarin 4mg: Take 1 tablet by mouth every day
Purpose: Anticoagulant (blood thinner)
LAST dose taken: 3/8/12 at 5pm
NEXT dose due: 3/9/12 at 5pm
CAUTION: Contact doctor upon signs/symptoms of bleeding or
blood in urine, stool, or sputum. Ask doctor or pharmacist
about foods that can affect warfarin and before taking any
over-the-counter medications or supplements.
FOLLOW-UP: An INR test needs to be completed 3-7 days after
discharge
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Summary
A thoughtfully implemented medication reconciliation
process can reduce the risk of patient harm due to
medication discrepancies on transitions across
settings of care

Community dialogue is essential for system
improvement

Discrepancy case analyses reveal opportunities for
improvement

Application of evidence-based interventions can
decrease ADEs and readmissions
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Questions
Comments
Feedback

49

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
Pharmacist
(518) 320-3591
amyrka@nyqio.sdps.org

IPRO CORPORATE HEADQUARTERS

1979 Marcus Avenue
Lake Success, NY 11042-1002
IPRO REGIONAL OFFICE

20 Corporate Woods Boulevard
Albany, NY 12211-2370
www.ipro.org
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