
©2018 Institute for Safe Medication Practices Canada (ISMP Canada)

High-Alert Medications
and System Safety 

Portuguese Society of Hospital Pharmacists 
Cascais, Portugal

October 28, 2018
Sylvia Hyland

Institute for Safe Medication Practices Canada



©2018 Institute for Safe Medication Practices Canada (ISMP Canada)

Objectives

1. Define High-Alert Medications
2. Describe the rank order of medication error reduction 

strategies 
3. Provide examples of incidents and initiatives in Canada
4. Highlight the importance of sharing, and sustaining 

learning through collaboration
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Medication Incident 
Reporting Programs

http://www.ismp-canada.org/err_index.htm
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Reporting Systems 
Important Functions

• Use the results of analysis to develop and 
disseminate recommendations for system 
improvements.

• Produce a visible, useful response to stimulate 
improvement and continued reporting.
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Analysis Outputs: Safety Bulletins

http://www.ismp-canada.org/ISMPCSafetyBulletins.htm
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Medication Incident 
Analysis Findings

Analysis of reports found an association 
between a large percentage of harmful errors 

and a small number of drugs - warranting 
additional investigation.
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High-Alert Medications 

Definition:
High-alert medications are medications that 
bear a heightened risk of causing significant 
patient harm when they are used in error.

Although mistakes may not be more common in the use of 
these medications, when errors do occur, the impact on the 
patient can be significant (ISMP, 2011).
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High-Alert Medications 
in Acute Care

https://www.ismp.org/recommendations/high-alert-medications-acute-list
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High-Alert Medications 
in Long-Term Care

https://www.ismp.org/recommendations/high-alert-medications-long-term-care-list
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High-Alert Medications 
in Community Care

https://www.ismp.org/recommendations/high-alert-medications-community-ambulatory-list
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Designing Effective 
Recommendations

1. Consider the rank order of risk reduction 
strategies.

2. Include a consultation and review 
process.
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Rank Order of Error Reduction 
Strategies
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Hierarchy of Effectiveness

https://www.ismp-canada.org/download/ocil/ISMPCONCIL2013-4_EffectiveRecommendations.pdf
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Safety Journey

Globe & Mail – June 12, 2002
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Incidents associated with 
administration of Concentrated KCl: 

• Administered direct IV (intended action was to flush an 
IV line with 0.9% NaCl)

• Used to reconstitute a drug for parenteral administration 
(intended diluent was sterile water)

• Used as an additive to a renal dialysis fluid for 
Continuous Renal Replacement Therapy (CRRT) 
(intended additive was 23.4% NaCl for injection)

• Administered as a bolus (provider unaware that 
concentrated KCl should not be given as a bolus)

ISMP Canada (2002a)
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Initiative to eliminate concentrated potassium chloride 
from patient care areas was supported by the Ontario 

Ministry of Health and Long-Term Care 

Similar packaging and storage contributed to 
fatal errors
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Provincial Advisory Committee

• Ontario Ministry of Health and Long-Term Care
• Ontario Hospital Association
• Registered Nurses Association of Ontario 
• Registered Practical Nurses of Ontario
• Ontario Medical Association 
• Ontario Pharmacists’ Association 
• Quality Health Network 
• College of Nurses of Ontario 
• Canadian Society of Hospital Pharmacists – Ontario Branch
• College of Physicians and Surgeons of Ontario 
• Ontario College of Pharmacists 
• Institute for Safe Medication Practices Canada
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Province-wide effort
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Prevention Strategies

Simple, but not easy.
To remove concentrated KCl products from patient care areas:

• Purchase pre-mixed/commercial IV solutions containing KCl
– Collaboration with Manufacturers for additional products

• Prescribe standardized product solutions

• Create order sets, update guidelines and electronic order systems to 
reflect standardized product solutions

• Educate and train and inform so that everyone understands “why” 
these changes are being implemented
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Prominence of Critical Information



©2018 Institute for Safe Medication Practices Canada (ISMP Canada)

Global Impact

Original Carton 
Label

Canadian Initiated 
Over-label (April ’04)

New Global Carton 
Label
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Reports involving 
Neuromuscular Blocking Agents
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Result: Package and Label Changes
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Interim Situation
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All manufacturer’s now include a warning:
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Inadvertent injection of neuromuscular 
blocking agents

Prevention strategies:

• Not stored in patient care areas unless necessary
• Store with a warning label

• Limit the selection available on the hospital formulary to enhance 
familiarity and expertise with products
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Report: Transdermal Fentanyl Patch 
Not Visible after Application
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Result: Product Change Implemented
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Report: Dose Calculation Difficulty
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Result: Label Change Implemented

• Concentration now 
expressed in g per total 
volume, and mg per mL

• Manufacturer logo 
removed to give 

prominence to critical 
information

• CEO called to express 
appreciation for 
improvement 

recommendation
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https://www.canada.ca/en/health-
canada/services/drugs-health-products/reports-
publications/medeffect-canada/good-label-package-
practices-guide-prescription-drugs.html

https://www.canada.ca/en/health-canada/services/drugs-
health-products/reports-publications/medeffect-canada/good-
label-package-practices-guide-non-prescription-drugs-
natural-health-products.html
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ISMP MSSA for 
High-Alert Medications 2017

https://www.ismp.org/assessments/high-alert-medications

Includes: 

• Known safe practices

• Considerations with use of 
technology (e.g., computerized 
order entry, smart infusion 
pumps, bar coding, ADCs);

• Safeguards that can be 
incorporated into protocols, 
labelling, patient education 
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ISMP MSSA for 
High-Alert Medications

https://www.ismp.org/assessments/high-alert-medications
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Sharing the Learning

Hospital Harm 
Improvement

Resource Guide

ISMP MSSA is 
referenced

http://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resourceshttp://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resources
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High Alert Medication Safety 
Processes

• Develop order sets, and clinical pathways or protocols to establish a 
standardized approach to treating patients with similar problems, 
disease states, or needs.
• Consider computerized order entry defaults for safety

• Minimize variability by standardizing concentrations and dose 
strengths to the minimum needed to provide safe care.

• Include information and reminders about monitoring parameters in 
the order sets, protocols, and flow sheets.

• Consider protocols for vulnerable populations such as elderly, and 
pediatrics.

http://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resources
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Methods to identify 
errors and harm

• Ensure that critical lab information is available to those who 
need the information and can take action.

• Implement independent double-checks where appropriate.

• Instruct patients on symptoms that indicate side effects and 
when to contact a health care provider for assistance.

http://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resources
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Methods to Mitigate Harm

• Have rescue protocols available

• Allow for the administration of reversal agents without having 
to contact the physician.

• Ensure that antidotes and reversal agents are readily 
available.

http://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resources
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Sustaining the learning

Medication Management Standards and  
Required Organizational Practices

• High-Alert Medications: Organizations are required to 
implement a comprehensive strategy to manage high-
alert medications, based on the ISMP list of high-alert 
medications.

http://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-Measure/Improvement-Resources
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Never Events 
in Hospital Care in Canada

http://www.patientsafetyinstitute.ca/en/toolsResources/NeverEvents/
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Never Event Definition

Patient safety incidents in a healthcare facility that result in 
serious harm or death, and are preventable using organizational 
checks and balances.

Never 
EventsSurgical

Medication

Mental 
Health

Patient 
Protection

Product or 
device

Care 
management 

Environ-
mental
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Never Event Criteria 
Serious:

§ High risk that the event would cause significant patient harm or death
Recurrence:

§ Available evidence of a past occurrence (e.g. incident reports)
§ Risk of the event happening to another patient if it is not addressed 

Identifiable:
§ The event is easily recognized, clearly defined, and not attributable to 

other possible causes
Preventable: 

§ Appropriate organizational barriers, (guidance and safety 
recommendations) when implemented, can prevent the event from 
occurring 
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5 Pharmaceutical Never Events
1. Wrong route administration of chemotherapy agents (e.g. 

incidents with vincristine)
2. Intravenous administration of undiluted/ concentrated 

potassium solutions (e.g. potassium chloride)
3. Inadvertent injection of epinephrine intended for topical use
4. Inadvertent overdose of hydromorphone by administering a 

higher concentration solution than intended
5. Neuromuscular blockade without sedation, airway control, 

and ventilation capability 
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Inadvertent Injection of Epinephrine 
intended for Topical Use

• Multiple, similar open basins holding different solutions (topical and injectable) 
were present in the sterile field

• The practice of withdrawing a medication intended for topical use into a 
parenteral syringe poses a risk of substitution error and inadvertent injection

http://www.ismp-canada.org/download/safetyBulletins/ISMPCSB2004-12.pdf
https://www.ismp-canada.org/download/safetyBulletins/ISMPCSB2009-2-InadvertentInjectionofEpinephrineIntendedforTopicaUse.pdf
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Inadvertent Injection of Epinephrine 
intended for Topical Use

Prevention Strategies: 

• Topical (concentrated) epinephrine should not be in a parenteral syringe

• Products should be designed for intended use.

• Injectable products should be kept in original vial, not in an open 
solution bowl
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Overdose of HYDROmorphone by 
administration of higher-than-intended 

concentration solution

Prevention strategies: 
• Eliminate high-concentration items (e.g. hydromorphone injectable products 

with concentration over 2 mg/mL) from patient care area stock 

• In circumstances where high-concentration hydromorphone cannot be 
eliminated (e.g. in palliative care), ensure that it is segregated and requires 
an independent check

• Ensure electronic systems and labels are designed with end-users in mind 
to help prevent calculation errors or misunderstandings with directions

• Consider a cognitive walk-through (proactive risk assessment) for designs

• Eliminate dangerous dose designations such as a ‘trailing zero’

• Use prefilled, ready to use syringes
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Design Electronic Systems
with End-User in Mind

Soft ware developer was required for changes
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Insulin safety

https://www.ismp.org/guidelines/subcutaneous-insulin
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Pharmaceutical Bar Coding Project
Resource Guide

To create a national 
environment for automated 
identification at each point of 
the medication chain.

https://www.ismp-canada.org/barcoding/
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Collaboration 
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5 Questions to Ask 
About Your Medications

22 languages
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“The ‘most powerful’ strategy for improving safety 
and achieving desired clinical results, may be 

motivating providers and organizations to support the
FULL ENGAGEMENT of patients and their guardians

in improving the safety and effectiveness of 
medication use.”

Lyle Bootman, Co-chair, Committee on
Identifying and Preventing Medication Errors,               
Institute of Medicine, July 2006
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Our Aim  

Empower patients and families with 
‘questions to ask’ to improve knowledge

about medications and prevention of harm.
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Co-Designed with Patients 

• Environmental scan

• Working group 

consisted of patients, 

nurses, doctors and 

pharmacists 

• Draft developed 

• Iterative improvements 

following surveys and 

user-testing and 

feedback
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• https://www.ismp-
canada.org/medrec/5questions.htm#l=tab
2

https://www.ismp-canada.org/medrec/5questions.htm#l=tab2
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200 Endorsements
at national, provincial and local levels
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How it can be used

Patients
• Before leaving the hospital
• At every appointment

Healthcare providers
• Guide discussion
• Guide ‘teachback’
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National Action Plan Evaluation: 
Collective Impact Model

Results showed:

• The ‘5 questions to ask’ received one of the 

highest ‘usefulness’ ratings.

• ‘5 questions to ask’ was ranked as the top 

output with which survey respondents improved 

patient safety.

ISMP Canada 2018

http://www.patientsafetyinstitute.ca/en/toolsResources/Evaluation-National-Patient-Safety-
Consortium/Documents/
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Opioids for pain after surgery: 
Your questions answered

www.ismp-canada.org/opioid_stewardship/
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Opioid Safety

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-
submissions/policies/warning-sticker-opioid-patient-information-handout.html

Health Canada requires 
Community Pharmacies to add a 
Warning Sticker and provide a
Patient Information Handout with 
opioid prescriptions
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Sustain and Improve Impact
Global collaboration:

Key action area of focus is 
High Risk Situations 

Preventing harm from high-
alert medications is a key 
opportunity. 
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Thank You

Sylvia Hyland: Sylvia.Hyland@ismpcanada.ca

General Inquiries: info@ismpcanada.ca

There are no commercial financial affiliations related to the 
content of the presentation.
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