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Enhancing Safety with Unfractionated Heparin:
A National and International Area of Focus
Three serious incidents involving use of an incorrect
concentration of heparin to flush intravenous catheters have
been reported in the US media over the past 2 years:
 In Indianapolis1 and in Los Angeles,2 the media
reported that heparin at a concentration of 10,000
units/mL, instead of the intended 10 units/mL
concentration, was inadvertently used for
flushing.
 Recently, a mix-up at a facility in Corpus Christi,
Texas, has generated media and public attention.3
According to press releases from the hospital, the
error occurred during the mixing process in the
hospital’s pharmacy.4 Few details have been
made public about the underlying causes, which
are still being investigated.
In response to such incidents, ISMP (US) has published
recommendations to enhance heparin safety.5,6,7,8 In the
United Kingdom, similar incidents have led the UK
National
Patient
Safety
Agency
to
release
recommendations requiring rapid action.9,10 This bulletin
provides information about incidents that have been
reported in Canada, as well as some details about a current
provincial initiative to address this problem.
Two previous articles in the ISMP Canada Safety
Bulletin11,12 described incidents involving confusion among
heparin solutions with different concentrations and
provided recommendations for system safeguards and
strategies to prevent such occurrences. A search of the
ISMP Canada Medication Incident Database revealed that
more than 1,000 voluntary reports involving heparin were
submitted between January 2000 and June 2008, 74 of
which resulted in harm or death. A variety of medicationerror types have been implicated in heparin-related
incidents leading to harm or death, including concentration

mix-ups. Thirteen of the reports in the ISMP Canada
database concern intravenous line-flushing incidents,
including mix-ups between heparin concentrations; two of
these cases resulted in death.
In spring 2006, ISMP Canada conducted a national
Anticoagulant Safety Survey. The survey findings, from
195 respondents across Canada, revealed the state of
anticoagulant storage and use in Canadian healthcare
institutions and the management of patients receiving
anticoagulants.13 Review of the survey results indicates that
hospitals have opportunities to enhance safety strategies for
anticoagulant storage, as well as the management of
patients receiving anticoagulant therapy.
In response to the survey findings and further to its analysis
of reported heparin incidents, ISMP Canada (with support
from the Ontario Ministry of Health and Long-Term Care)
developed a toolkit entitled “Getting Started with Storage
Safeguards to Minimize the Risk of Patient Harm with
Unfractionated Heparin”.14 The toolkit is currently being
implemented in a collaborative project with Ontario
hospitals. In addition, Accreditation Canada (formerly the
Canadian Council on Health Services Accreditation), in
consultation with ISMP Canada, is introducing a new
Required Organizational Practice covering the availability
and storage of heparin products in healthcare institutions.15
A wide variety of unfractionated heparin products are
marketed in Canada.16 When used correctly, heparin is a
clinically important and beneficial medication; however,
safeguards are needed to protect patients from preventable
harm with this high-alert medication. To help healthcare
professionals and institutions enhance the safe use of
unfractionated heparin, a summary of ISMP Canada’s
recommendations, taken from the toolkit mentioned above,
is included in this bulletin.
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SUMMARY OF RECOMMENDATIONS TO
MINIMIZE RISK OF HARM WITH UNFRACTIONATED HEPARIN*
1. Complete an audit of heparin storage areas throughout the hospital (including the pharmacy department)
to identify high-risk situations†
• Review products and quantities stored.
• Assess intended use for each heparin product stored.
• Identify unnecessary products to be removed.
• Identify appropriate quantities to be stored.
2. Assess current utilization of heparin and compare with best practices.
• Review the use of unfractionated heparin to ensure alignment with current evidence-based guidelines,
e.g., the latest version of guidelines on antithrombotic and thrombolytic therapy from the American
College of Chest Physicians (ACCP).
• Where possible, use alternative products or procedures for flushing and locking of access lines to limit
exposure to unfractionated heparin.
• Consider the use of low molecular weight heparin as an alternative to unfractionated heparin where
possible.
3. Reduce the number of potentially high-risk situations associated with unfractionated heparin storage.

A) In patient care areas‡
• Remove high-dose formats of unfractionated heparin products (total drug quantity of 50,000 units) from
stock in patient care areas:
i. 10,000 units/mL in 5 mL vials
ii. 25,000 units/mL in 2 mL vials
• Review and reduce, where possible, availability of the following products in patient care areas:
i. 10,000 units/mL in 1 mL vials
ii. 1,000 units/mL in 10 mL vials
• Simplify and standardize product selection according to use:
i. Define protocols and standardize products for unfractionated heparin flushing and for
subcutaneous and intravenous use, so as to minimize the number of concentrations stocked in a
patient care area.
ii. Select the optimal product format appropriate for use:
− Use premixed solutions of unfractionated heparin for continuous intravenous infusions.
Select one concentration for hospital-wide use.
− Use single-dose formats, such as prefilled syringes or ampoules each containing 5,000 units
for subcutaneous administration.
− If unfractionated heparin is used to flush a central venous access device, use appropriate
concentrations (e.g., 10 units/mL or 100 units/mL).
iii. When unfractionated heparin flushes and subcutaneous and intravenous doses must be stocked in
the same patient care area, maximize differentiation by using physical separation, labelling,
product format, and other techniques.

B) In the pharmacy‡
• Review storage areas in the pharmacy to ensure adequate safeguards to prevent selection errors.
*

From: “Getting Started with Storage Safeguards to Minimize the Risk of Patient Harm with Unfractionated
Heparin”, Ontario Medication Safety Support Service - Unfractionated Heparin Safety Initiative 2007-2008.

† High risk situations are defined by the presence of unfractionated heparin products containing 50,000 units
(total drug quantity) or 10,000 units (total drug quantity) or by the simultaneous presence in any one
patient care area of any flushing product and either intravenous bolus or subcutaneous doses of
unfractionated heparin.

‡ In light of recent incidents that have occurred with incorrect stocking of look-alike heparin products in
automated dispensing cabinets, an independent verification procedure should be implemented.
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Pharmaceutical Bar Coding to Improve Patient Safety
On January 24, 2008, a stakeholder invitational roundtable, co-chaired by the Institute for Safe Medication Practices
Canada (ISMP Canada) and the Canadian Patient Safety Institute (CPSI), was convened in Ottawa, Ontario, to
discuss and seek consensus on voluntary guidelines for pharmaceutical manufacturers related to the use of bar codes
for labelling medications at the unit-of-use packaging level. Before the meeting, ISMP Canada circulated a
discussion paper entitled Canadian Pharmaceutical Bar Coding to Improve Patient Safety: Options for Technical
Standards in the Canadian Environment (available from http://www.ismp-canada.org/publications.htm). The 40
participants represented a variety of organizations, professions, and interests. They worked in discussion groups to
explore various aspects of bar coding for pharmaceutical labels, including the products to be bar-coded; packaging
and placement of bar codes; and the content, format, and symbology of the bar codes themselves. There was overall
agreement that a standard is urgently needed for bar coding of pharmaceutical products in Canada. A copy of the
proceedings of the stakeholder invitational roundtable is also available from http://ismp-canada.org/publications.htm
ISMP Canada and CPSI will work together, in collaboration and consultation with stakeholders, to build on the
results of the roundtable and to develop the next steps.
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ISMP Canada is a national voluntary medication incident and ‘near miss’ reporting program founded for the purpose of sharing the learning
experiences from medication errors. Implementation of preventative strategies and system safeguards to decrease the risk for error-induced injury
and thereby promote medication safety in healthcare is our collaborative goal.
Medication Incidents (including near misses) can be reported to ISMP Canada:
(i) through the website: http://www.ismp-canada.org/err_report.htm or (ii) by phone: 416-733-3131 or toll free: 1-866-544-7672.
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