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Challenges in Optimizing 
Prescription Drug Use 

The Role of Integrated E‐Rx & Drug 
Management Systems 

Robyn Tamblyn
McGill University

Drug Costs are the Second Largest Sector of 
Expenditure in Health Care Costs

(Canada: $130 Billion, 2004)
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Almost Half of Hospital Admissions for 
Drug‐Related Illness are Preventable

(Hallas, 1992)

53%
not avoidable

17% 
suboptimal drug 
management

18%
prescribing 

errors

3%
drug & 
alcohol

10%
over‐ & 

under‐use

Direct Health Care Costs of Preventable 
Adverse Drug Events

(Bates et.al., JAMA, Vol 277 (4):307‐311, 1997)
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The Rx Road

Mme Blanc: 
77 years old
Diabetes, 
heart 
problems 
and arthritis 

Visits Dr. 
White at the 
drop‐in clinic 
for urinary 
tract infection

Dr. Black – the 
rheumatologist

Rx
Celebrex

Rx
Digoxin
Lasix
Slow K
Warfarin
Glyburide

Dr. Verte –
the 
cardiologist

Rx
Cipro

Unrecognized drug 
interaction that increases 
the risk of bleeding [Cipro 
+ Warfarin, Glyburide]

Mme Blanc 
diagnosed with 

hemorrhagic stroke 
with seizures.

Mme Blanc puts all her meds in 
her new bottle (Celebrex) for 
convenience

Call pharmacist for 
medication list.

Get a neurology 
consult

Sorry, we only 
have a record of 

Celebrex.

Mme Blanc develops a 
headache and sudden 
weakness on her left 
side

The Rx Road
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Dr Grad, the neurologist starts  
Mme Blanc on Dilantin for 
seizures.

The pharmacist has trouble 
reading the rx and dispenses 400 
mg of Dilantin—200 mg per day 
was prescribed

Mme Blanc is 
dizzy from too 
high a dose of 
Dilantin, falls 
down her steps, 
and fractures her 
hip

Mme Blanc is 
hospitalized for her hip 
fracture for surgery and 
rehab

The Rx Road

Multiple Prescribing Physicians Increase the 
Risk of Inappropriate Prescriptions

(Tamblyn et.al., CMAJ, 1993)
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Only one 
pharmacy

59%

Multiple 
pharmacies

41%

Multiple Dispensing Pharmacies
Increase the Risk of Inappropriate Prescriptions 

(Tamblyn et.al., CMAJ, 1993)
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Handwritten Prescriptions Increase the 
Risk of Transcription Errors

(Kistner, 1994)

Rx with no 
error
87%

Rx with 
errors
13%

1.6% of these errors are 
potentially dangerous
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Optimizing Drug Therapy
The Requirements

Provide complete information on current drugs for 
physicians and pharmacists 

Reduce prescribing and transcription errors

Improve the match between need and therapy 

Enhance compliance with treatment 

Improve cost‐effectiveness of treatment: least 
expensive drug to achieve treatment effects

Computerized Hospital E‐Rx systems Reduce 
Medication Errors by > 50%

(Bates, JAMA, 1998)
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Optimizing Drug Management in 
Ambulatory Care

Doctor’s Office

Printer

Chart Patient

Bluetooth
Wireless

Rx identification 
number taken to 

pharmacy of choice

Pull eRx + push 
stop orders to 

pharmacy 
software

Send dispensed 
rx info to MOXXI 

server

VPN

VPN

VPN
Pharmacy

Régie de l’assurance maladie

Beneficiary identification, 
prescription and medical 
services claims

On-line 
adjudication 
and rx billing

Dedicate
d Private 
Network

Internet
SSL

Bell IX/CMDA 
Wireless network

eRx + stop 
orders

Send drug and visit 
profile, beneficiary 

identification to 
PDA

Bell IX/CMDA
Wireless netwok

MOXXI
Server and
Databases

MOXXI: A Mobile E‐Rx & Integrated 
Drug Management System

Consent 
requirements

Right to 
Choose 

Pharmacy
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Pre‐loading Demographic Information

MOXXI
Server

RAMQ:
Beneficiary database

MD as cyber-notary

Consent period

Pharmacies:
Dispensed Prescriptions

(Drugs with unique disease indications)

Pre‐load Available Dx Data for Drug‐
Disease Screening and Start‐up Problem 

List

MOXXI
Server

RAMQ:
Medical Services Claims 

(ICD-9 codes)
Prescription Claims

(Drugs with unique disease indications)
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E‐Rx Pad
Reduce Potential Errors by Providing Menus for Dose 

Selection & Treatment Indication

cou

Avoid Transcription Errors by Printed Prescriptions

Handwritten vs. Electronic
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Reduce Errors in Drug Selection by Providing Alerts for 
Prescribing Problems

Reduce Errors by Making it Easy to Communicate Stop 
and Change Orders
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Avoid Transcription Errors by Electronic Retrieval and 
Integration of Prescriptions into Pharmacy Software

Enter Prescription Number

Verify client information

Integrate prescription into 
software

Automated Tracking of Current Medications

Dates of Hospitalizations & 
ER Visits

Costs of Medications

List of Drugs Dispensed over 
Past 6 Months

Legend

Prescribed by this MD, 
but not dispensed

Prescribed by this 
MD and dispensed

Prescribed by another 
MD and dispensed
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Assist Physicians in Identifying & Resolving Compliance 
Problems with Patients

Assessing the Impact of Computerized 
Drug Management in Primary Care

Early Results from the MOXXI Trial
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Distribution of physicians and pharmacists for MOXXI-III

32 GPs
39 pharmacies
19,800 patients 

56% male
63% French

Practice size: 2,366 pts.
Days worked: 209
Patients/Day: 11

Works for 
most 

patients

Patient consent
Used for 

most 
patients

Changes 
quality of 

care

Changes 
outcome

User acceptance + uptake

Workflow efficiencies

MD adheres to e- guidelines 
alerts / recommendations

Patient adheres to Rx

Adverse events

Disease control

Quality of life

Technical Performance

Prerequisites for Optimizing Prescription Drug Use through 
Integrated E‐rx and Drug Management
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Data Sources Used in Assessment

Provincial Health Care Databases
•rx dispensed (RAMQ) 

•medical services provided (RAMQ) 
•beneficiary age, sex (RAMQ)
•Income, education (Stats Can)

•Hospitalization (MSSS)

MOXXI
Clinical + Use Data

•E‐rx, therapeutic intent, 
•Stop order and reason, 

•Verified health problems, 
•Allergies

•Audit trails (use by function)

MD Attitudes/Skills/Practice
•Standardized Skill Test

•Questionnaires
•Workflow Assessment

Unique Patient ID

Unique MD ID
Retail Pharmacies

•Rx dispensed (all clients, all drugs)
•Drug posology (sig)

Technical Performance of the 
System
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Technical Performance of the Integrated MOXXI System 

28.3149.93Save and Print a Prescription

9.6716.69Receiving Alert from Rx‐Pad

0.290.58Entering an Rx Indication

1.4423.13Accessing  Drug Profiler

1.153.86Entering a Rx (drug + sig)

Version 2 
(C++)

April 2004‐Oct 2005
Mean Time (sec)

Version 1 
(Visual Basic)

Jan 2003‐April 2004
Mean time (sec)

Activity

Physician’s Ability to Write Prescriptions 
Electronically Improved Rapidly after Training

Standardized Task Assessment Results for 28 physicians

3.49

1.08

0.2

5.14

1.52

0.67

0
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Post‐training Week 2

Rx 3 new drugs

Re‐prescribe 8 drugs

Search for a patient
0.07

Fastest Time
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0.43

0.95
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Patient Consent

Physicians Selectively Consented More Complex Patients 
who were seen More Frequently (n=32 MDs)
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Consent Not Asked
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Perceived Value of Different Functions 
within the MOXXI System

Perceived Benefits of MOXXI Functions
Physician Questionnaire Ratings 8 Months Post‐Implementation 

(September, 2003)
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Use of the MOXXI System in the 
First Year

E‐Rx and Drug Profile Utilization Rate per 100 
Visits in the First 20 Months Post‐Implementation
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Physicians Use the Drug Profiler for Patients with 
Multiple Drugs and Lower Income 

Yuko Kawasami

>

Why are Psychotropic Medications Prescribed? 
New Information for Policy and Intervention for $232 ‐ $754 M in Fall‐

Related Injuries/ Year
(Treatment Indications for 6,319 e‐Rx)

DRUG GROUP INDICATION                      FREQUENCY (%)

Antidepressants Depression 59.7%
Anxiety Disorder 13.5%
Insomnia 9.4%
Panic Disorder 3.3%
Pain 3.2%
Migraine 2.5%
Neurogenic Pain 1.7%
Other 6.7%

Benzodiazepines Insomnia 49.4%
Anxiety 43.1%
Other 7.5%

Anti‐psychotics Depression 35.7%
Psychosis 17.0%
Schizophrenia 11.5%
Bipolar Disorder 9.3%
Other 26.5%
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Why do Physicians Stop Medications?
Reasons for Stop Orders written for 857 of 3889 Patients Seen 

Between Nov, 2005‐ Jan, 2006

New Methods of 
Pharmaco‐Surveillance

47%

22%

8%

6%
6% 4% 2%2% 2%1%0%

Ineffective 
treatment

Adverse 
drug effects

Impact of E‐Rx and Integrated Drug 
Management System on the Prevalence of 

Potential Prescribing Problems
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Prevalence of Problems by Month
(Drug‐Disease, Excess Dose, Drug Interactions & 

Therapeutic Duplications)

0.4

0.42

0.44

0.46

0.48

0.5

0.52

0.54

0.56

0.58

0.6

M
ar

-0
2

Ap
r-0

2
M

ay
-0

2
Ju

n-
02

Ju
l-0

2
Au

g-
02

Se
p-

02
O

ct-
02

No
v-

02
De

c-
02

Ja
n-

03
Fe

b-
03

M
ar

-0
3

Ap
r-0

3
M

ay
-0

3
Ju

n-
03

Ju
l-0

3
Au

g-
03

Se
p-

03
O

ct-
03

No
v-

03

Month

Pr
op

or
tio

n 
of
 p
at
ie
nt
s w

ith
 ≥
dr
ug
 a
le
rt

MOXXI System 
Implementation
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Care Gaps in Asthma Management
Contribute to Avoidable ER Visits and Hospitalization
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Asthma Prevalence in Canada

Year

Cost of Asthma in 1990

Total : $ 600 Million

(Health Canada, 1998 & Statistics Canada, 1997)

(Krahn et al., CMAJ, 1996)

Hospitalization : $135 Million

1979 1988 1994 1998

Integrating Asthma Decision Support
Using the Rx Indication to determine diagnosis &  Dashboard Alert for Excess 

Use of Fast‐acting Beta‐agonists + ER Visits

ASTHMA CONTROL: ***POOR***
1) 3 respiratory-related ER visits
2) Excess fast-acting B2 agonist use 
ACCESS ASTHMA TREATMENT
RECOMMENDATIONS?

Quality
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Making it Easy to Provide Evidence‐Based 
Assessment and Treatment of Asthma

Generating Patient‐Specific Treatment Recommendations Based on 
Asthma Control and Current Drugs Quality

Treatment Recommendations
Current treatment is Singulair 5mg 1 tab die, Airomir

100 mcg/dose, PRN.
The recommended treatment is to stop
Singulair and prescribe one of the
following:

Flovent diskus 100 1 inh BID or

Flovent hfa 125 1 inh BID or

Flovent hfa 50 2 inh BID or

Pulmicort 100  1 inh BID.

Check to Rx

Rx other medications
or

Finish treatment prescription
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