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Med Wreck



A better communication process

Goal: Reduce drug related adverse events

“There must be a better way”
“We want ONE LIST of medications that 
is up to date and accurate”

“It would be nice to have a clear set of orders”

“I spend too much time clarifying orders!!”

“It takes me too long to write orders that way”



How hazardous is health care?
(Leape)



Canadian experience
Canadian Adverse Events Study (Hospital settings)

Incidence of 7.5% in hospitals (2000)

9,000-24,000 preventable AE deaths in 
Canada (2000)

Baker,R & Norton P et al (2004)

70,000 preventable adverse events (est.)

One in 9 acquire infection in hospital

One in 9 given wrong medication

More deaths occur due to adverse events than 
from breast cancer, vehicle accidents and HIV





What is patient safety?

–Identification and control of things
that could cause harm or injury to 
patients/residents

–Prevention of harm or injury to 
patients/residents

–About providing a safe environment in 
which to deliver care.



Background

CPSI has evolved from numerous patient safety 
events:

–The “Quality in Australian Health Care Study” 1995

–US Institute of Medicine “To Err is Human” 1999

–British “An organization with a memory” NHS 2000

–National steering committee on patient safety 
“Building a safer system” 2002

–Creation of Canadian Patient Safety Institute 2003

–Safer Health Care Now (Med Rec) 2005









Patients at greatest risk for 
adverse drug events

• > 3 concurrent disease states
• Drug regimen changes >3 times in 

last 12 months
• >4 medications in present regimen
• >11 doses per day
• History of non-adherence

= the average renal patient



Medication Reconciliation

• What it is
• What it isn’t
• Definitions
• Why it is so important
• Current state
• Future state



Medication Reconciliation 
Guiding Principle

Ultimately, the goal is to develop a 
process which provides an accurate list 
that can be used for medication orders 
by all healthcare providers as patients 
are admitted, transferred through the 
institution, and eventually discharged.





1. Creating the most complete and accurate list possible 
of all home medication for each patient,

2. Using that list when writing medication orders, and

3. Comparing the list against the physician’s admission, 
transfer, and/or discharge orders,identifying and 
bringing any discrepancies to the attention of the 
physician and, if appropriate, making changes to the 
orders.

Medication Reconciliation is “a process 
designed to prevent medication errors at 
patient transition points. It is a three-step 
process entailing:



Medication Reconciliation
PATIENT SAFETY AREA: COMMUNICATION

GOAL:
• Improve the effectiveness and coordination of communication among 

care/service providers and with the recipients of care/service across the 
continuum

Required organizational practices:
• Inform and educate patients/clients about their role in patient safety 

(written and verbal communication) Employ effective mechanism for 
transfer of information at interface points 

• Implement verification processes and other checking systems for high-risk 
care/service activities 

• Reconcile the patient’s/client’s medications upon admission to the 
organization and with the involvement of the patient/client 

• Reconcile medications with the patient/client’s medications to the next 
provider of service



Evidence from the 
literature



Patients with Unintentional Discrepancies
From Selected Canadian Studies

• Admission*
– ~50% patients Gen Med 

(Cornish P, Arch Int Med 2005;165:424)

– ~40% patients Elective Surgery
(Kwan Y . Arch Intern Med 2007; 167:1034-1040 . )

• Internal Transfer*
– ~ 60% patients (Lee J , [abstract] CJHP 2008; 61(suppl 1) : 62)

• Discharge*
– ~ 40% patients (Wong J. [abstract] Pharmacother 2006;26:106)

*Many of these discrepancies 
are clinically significant



General Medicine Hospital Admission : 
Unintended Medication Discrepancies

Cornish P et al. Arch Intern Med 2005:165;424-429

• 151 patients
– At least 4 regular prescriptions, admitted to 

teaching hospital
• 53.6% of patients at least 1 unintended 

discrepancy
[95% CI 45.7%-61.6%]

– 46.4% of errors – omitted medication

– Patient Impact : 38.6% had the 
potential to cause moderate to 
severe discomfort or clinical 
deterioration



Clinical Assessment of Post-Operative 
Medication Discrepancies Related to Home 

Medications
Kwan Y . Arch Intern Med 2007; 167:1034-1040 . 

• Potential to prevent clinically significant 
harm (potential to cause patient discomfort 
and/or clinical deterioration if unresolved)

• Reduction from 3.0/ 10 patients
(standard of care)  to 1.3/ 10 patients
(intervention)



Characteristics of Post-Operative 
Medication Discrepancies Related to 

Home Medications
Kwan Y . Arch Intern Med 2007; 167:1034-1040 . 

• Top categories of discrepancies in 
standard care arm : 
– Omission of a home medication
– Order written as “pharmacy to clarify 

home meds”
– Incorrect dose
– Incorrect formulation
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Are these unintentional 
discrepancies clinically significant? 

Lee J , [abstract] CJHP 2008; 61(suppl 1) : 62



Does Medication Reconciliation 
Improve Patient Outcomes ??

• Other emerging evidence ….
• 2007: Large US observational study

• statistically significant association 
between pharmacist-led admission 
medication history and reduced mortality 
rates

(Bond et. al. Pharmacotherapy 2007; 27(4):481)

- 2006 : Systematic Review- Interventions by clinical pharmacists 
that actually improve outcomes in hospitalized patients

- “reconciling medications” 1 of 5 proven 
interventions

( Kaboli et al.  Arch Intern Med 2006;166:955-964)



Discharge  - evidence 
from the literature



Does Medication Reconciliation 
Improve Patient Outcomes ??
• Without med rec, patients were more 

than twice as likely to be readmitted  
(14.3% vs. 6%) (p=0.04)

( Coleman  et al.  Arch Intern Med 2005;165:1842-47)

• Med rec dramatically reduces 
preventable adverse drug events 30 
days after discharge (11% vs 1%)
(p=0.01)

( Scnipper et al.  Arch Intern Med 2006;166:565-571)
“Med Rec reduces re

admissio
n 

and su
ffering”



Pharmacy ServicesPharmacy Services

Best Possible Medication History 
(BPMH) in Hemodialysis Patients by 

a Pharmacy Technician
Investigators: 

Marianna Leung, PharmD
Joanne Jung, BScPharm

Wynnie Lau, BScPharm Candidate 2010
Bev Jung, MD

Mercedeh Kiaii, MD



Pharmacy ServicesPharmacy Services

Background
• High risk for adverse drug events in 

hemodialysis (HD) pts
• 113 drug record discrepancies over 5 mos

identified (Manley et al Pharmacother 2003;23:231-9)

• Discrepancies occurred in 60% of HD pts
• Pts at risk for adverse drug reactions 49.6%; 

dosing errors 34.5%

• Med reconciliation crucial but requires 
significant healthcare resources



Pharmacy ServicesPharmacy Services

Med Reconciliation Survey
Renal Programs:  SK (1); ON (2); NL (2)

• Pharmacists are consulted for recently 
discharged, noncompliant, or complex pts

Population HD
(n=5)

CKD
(n=2)

PD
(n=1)

Size 30-330 400-600 70
Frequency Q6wks to 

q6mos
Q1-4 mos

(each clinic visit)
By whom RNs + Rx’s RNs RNs



Pharmacy ServicesPharmacy Services

Objectives
Primary Objective:
• To demonstrate that pharmacy technicians 

have the skills to conduct interviews with HD 
pts to obtain BPMH

Secondary Objectives:
• To tabulate number and types of 

discrepancies identified
• To tabulate number and types of drug related 

problems identified
• To determine time commitment and 

associated costs of pharmacy technician



Pharmacy ServicesPharmacy Services

Method
• Design:

• Prospective, interventional

• Study Time Period:
• May 2008 – August 2008

• Training:
• 2-week training in May 2008

methodology for taking BPMH was taught
observed medication histories by pharmacist
completed medication histories under the direct 

supervision of a pharmacist



Pharmacy ServicesPharmacy Services

Method
• Inclusion Criteria:

• Pts at St. Paul’s Hospital in-centre 
hemodialysis unit 

• English or Cantonese speaking pts 

• Exclusion Criteria:
• Pts who require an interpreter
• Pts or caregivers who are unable to 

participate in an in-person interview



Pharmacy ServicesPharmacy Services

Outcome Variables
• Primary Outcome Variables:

• Agreement between technician and 
pharmacists in discrepancies identified

• Secondary Outcome Variables:
• # undocumented intentional and 

unintentional discrepancies identified
• # drug related problems identified
• Time and costs of pharmacy technician

associated with BPMH



Pharmacy ServicesPharmacy Services

Results
n = 99 Mean (range)

Mean Age (years) 67 (19-96)
% Male 56%
Time since last med review (days) 158 (7-359)
No. of meds/pt 13.5 (5-23)

No. of meds stopped/pt 1.4 (0-8)

n = 93 (minus new pts)

Total # of med discrepancies 358
No. of med discrepancies/pt 3.9 (0-12)

No. of meds added/pt 1.5(0-9)



Pharmacy ServicesPharmacy Services

Results
• Disagreement between technician & 

pharmacists
• 15 med orders (1.1%)

• Average time per interview:
• 17 minutes (10-40 minutes)

• Costs of Technician time: $22.81per hr



Pharmacy ServicesPharmacy Services

Results

n = 93
# discrepancies = 358

Discrepancies Identified

59%

41%

Undocumented Intentional Unintentional



Pharmacy ServicesPharmacy Services

Results

n = 93
# discrepancies = 148

Unintentional Discrepancies

11%

44%

1%
16%

28%

Omission Comission Wrong Drug Wrong Dose Wrong Frequency



Pharmacy ServicesPharmacy Services

Results

Class 1 = unlikely to cause; Class 2 = moderate; Class 3 = severe 
patient discomfort or clinical deterioration

Significance of Unintentional Discrepancies

84%

15%
1%

Class 1 Class 2 Class 3

n = 93
# discrepancies = 148



Pharmacy ServicesPharmacy Services

Results

n = 99
# DRPs = 135

Type of Drug Related Problems (DRPs)

12%

16%

8%

14%
24%

18%

6% 2%

No indication No drug Wrong drug Too little drug
Too much drug Not taking as prescribed ADRs Drug interaction



Pharmacy ServicesPharmacy Services

Limitations
• Small sample size 

• Non-comparative study design 

• Study conducted over the summer; 
results could have differed if 
conducted by regular staff



Pharmacy ServicesPharmacy Services

Conclusions
• Pharmacy technician is capable of 

interviewing patients to provide BPMH
Comfort level of pharmacists to delegate 
authority
Extra funding for technician

• A number of drug record discrepancies 
identified

• BPMH by technician is a useful tool to 
identify drug related problems



Medication reconciliation across 
the continuum of renal care

The Vancouver Island 
Experience

Dan Martinusen BSc(Pharm),ACPR, PharmD
Chair, BCPRA Pharmacy & Formulary Committee



Results

# 
Patients

# orders 
reviewed

Undocumented 
Intentional 
Discrepancies

Unintentional 
discrepancies

119 2414 531 261

Per 
patient

20.3 4.5 2.2

Jan – Aug 08
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Results
Average undocumented intentional medication discrepancies

5 discrepancies per patient!
This baseline data indicated the PROMIS database 
reliability & processes. Note that patients are taking 
21 medications on average that frequently change.
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Results
Average unintentional medication discrepancies

3 unintentional discrepancies per patient!
Previously, the team did not access PharmaNet and the 

dialysis unit was not aware of all prescriptions written
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Results
Medication Reconciliation Success Index

2.6 med orders/patient less in Feb. 
3.8 med orders/patient less in March
0.6 med orders/patient less in April
1.5 med orders/patient less in May
1.4 med orders/patient more in June
No change in July
1.4 med orders/patient less in Aug



Early medication 
reconciliation – too 
much handwriting!



Desired outcomes

• The new reports prove to be easy to use, reliable 
and effective communication tools.

• The new process is implemented widely
• Improved communication processes & forms to 

ensure accurate medication profiles
• Improved communication processes to ensure 

medication accuracy (dispensing, administration) 
• Improved prescribing practices
• In summary, clarity in communication and 

process regarding medications



BC Renal Process

• Medication reconciliation uses 
database reports
– Medication profile (“Current medications”)
– My medication list
– Medication reconciliation report
– Clinic medication orders
– Community pharmacy discrepancy report
– Hospital Admission Physician Orders
– Hospital Discharge Medication Orders



BC Renal Process

Medication profileMy medication list

Clinic medication orders

Community pharmacy discrepancy report

Hospital Admission 
Physician Orders

Hospital Discharge 
Medication Orders

Medication reconciliation report

or



My Medication 
List

Patient/caregiver is 
asked to review the 
list every six 
months and report 
back (and report 
“other physician”
orders in between)



 

Medication Profile
The current PROMIS 
list is compared with 
Pharmanet, the chart 
and the patient 
interview



Medication 
reconciliation 
report
A reconciliation 
report is created 
to resolve any 
discrepancies 
and create the 
“BPMH”



Clinic medication 
orders



Clinic medication 
orders are 
written based on 
the reconciliation



A new “My 
medication list” is 
printed for the 
patient to carry 
with them and 
update over the 6 
months. This 
enables the 
patient to 
participate but 
also provides a 
list for any 
healthcare 
encounter.



Our Community 
Pharmacy Partners –

An untapped 
opportunity?



Now that the 
PROMIS list is 
more accurate, 
hospital 
admission orders
may be printed 
from PROMIS, 
thereby 
minimizing the 
potential for 
discrepancy. The 
physician or 
delegate must 
still interview the 
patient.







Frequently asked questions

• Can this work in a pre-dialysis clinic 
or home dialysis clinic?

• What if we can’t access PharmaNet?
• Can nurses do this? Pharmacy 

technicians?
• Can the PROMIS reports be part of 

the chart?
• And where am I to find the time?









Results: Patients with At Least 1 Post-Operative 
Medication Discrepancy Related to Home Medications
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Time period: April 19, 2005 to June 3, 2005
Number of patients: 416 Arch Intern Med 2007; 167:1034-1040 



Potential to Cause 
Patient Discomfort 

and/or Clinical 
Deterioration if 

Unresolved

Intervention
(N=60 discrepancies)

Standard Care
(N=157 discrepancies)

Unlikely 25 53

Possible 23 51

Probable 12 53

Clinical Assessment of Post-Operative Medication 
Discrepancies Related to Home Medications

Assumptions:
• Omission of medications – patient without treatment for 7 days (estimated average length 

of patient stay)
• Clarification orders – within 24 hrs
• Standing vs prn dosing taken into consideration Kwan Y . Arch Intern Med 2007; 167:1034-1040 



Does Medication Reconciliation 
Improve Patient Outcomes ??

• RCT: Discharge Reconciliation: inconsistencies and 
omissions
– n=253  patients , inpatient tertiary care family 

practice units
– 39.6% of patients inconsistency or omission prior 

to intervention (n=134)
• 2o endpoint: potential clinical impact : 

significant or very significant (mean 4.33-4.35 
of a scale of 6) 

• ( Nickerson  et al.  Health Care Quarterly 
2005;8:65-72)



Frequency, Type and Clinical Importance of Medication 
History Errors at Admission to Hospital
Tam et al CMAJ 2005;173(5):510-5

Clinical Importance / Impact
• Only 6 of 22 included studies (n=588 

patients)
– Investigators estimate: 11-59% of medication 

history errors were clinically important
– Clinical importance usually determined by 

consensus among a panel of experts
– One study: prescription discrepancies

• 39% of errors had the “potential to cause moderate or 
severe patient discomfort or deterioration in the patient’s 
condition”

Does Medication Reconciliation 
Improve Patient Outcomes ??



Does Medication Reconciliation 
Improve Patient Outcomes ??

• Post Hospital Medication Discrepancies
– Non-randomized investigation; n=375 patients 65 yo or older
– 2o endpoint: Rehospitalization rates: 14.3% patients 

experienced a discrepancy vs. 6.1% no discrepancy (p=0.04)
( Coleman  et al.  Arch Intern Med 2005;165:1842-47)

RCT: Pharmacist Counseling Preventing ADEs after 
hospitalization

- n=178 patients Gen Med, teaching hospital
- Preventable ADEs 30 days post discharge: 11% vs. 1% 

(control) p=0.01)
( Scnipper et al.  Arch Intern Med 2006;166:565-571)
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