
A KEY PARTNER INInstitute for Safe Medication Practices Canada

REPORT MEDICATION INCIDENTS
Online:    
Phone:  1-866-544-7672

Volume 23 • Issue 3 • March 23, 2023

  www.ismpcanada.ca/report/ 

ISMP Canada Safety Bulletin  –  www.ismpcanada.ca/safety-bulletins/ 1 of 6

Syphilis is a sexually transmitted infection that is on 
the rise in Canada.1 Syphilis is caused by the 
bacterium Treponema pallidum. First-line treatment 
for primary, secondary, and early latent syphilis is 
penicillin G benzathine given by intramuscular (IM) 
injections. Untreated or undertreated syphilis can be 
transmitted to others and can also advance to severe 
neurologic, cardiac, and musculoskeletal sequelae 
and even death.1 This bulletin highlights a mix-up 
between 2 penicillin formulations, the proactive 
response of a hospital to identify other potentially 
affected patients, and recommended changes to the 
medication-use system to prevent similar incidents 
from occurring.

INCIDENT EXAMPLE

Penicillin G benzathine 2.4 million units IM was 
ordered for a patient who presented to an emergency 
department (ED) and was diagnosed with syphilis. 
Penicillin G sodium 2.4 million units was inadvertently 
retrieved and administered IM. A nurse identified the 
error after finding penicillin G benzathine prefilled 
syringes in the ED refrigerator. The hospital 
investigated this incident and subsequently identified 
many similar incidents involving inadvertent 
administration of penicillin G sodium in the treatment 
of suspected or confirmed syphilis. 

BACKGROUND

Syphilis is an important public health concern, as the 
rate of this infection increased by 153% from 2014 to 

2018.1 Penicillin G benzathine is the preferred 
antibiotic treatment for syphilis because its 
long-acting properties make a single dose suitable for 
treatment.1 The current Canadian guideline 
recommends penicillin G benzathine 2.4 million units 
given IM as a single dose through 2 injections at 
different sites for infectious syphilis of selected 
subtypes (primary, secondary, and early latent 
stages).2 Syphilis of longer duration, such as latent or 
late latent syphilis, requires up to 3 weekly IM doses 
of penicillin G benzathine 2.4 million units. Penicillin 
G sodium IV may also be required (on its own or in 
addition to the benzathine formulation) for treating 
syphilis that involves the brain, ear, or eye.3

In Canada, penicillin G is available in multiple salt 
formulations, including benzathine and sodium. Both 
products contain penicillin, but they are not 
interchangeable. Table 1 outlines selected 
differences between the 2 salts. 

Mix-ups between the sodium and benzathine salts of 
this drug can lead to patient harm: 

•  Undertreatment of syphilis when penicillin G 
sodium is administered instead of penicillin G 
benzathine, as described in the incident above.4 

•  Cardiopulmonary arrest and death when penicillin 
G benzathine is confused with penicillin G sodium 
and administered IV.4,5 

These potential outcomes underscore the need to 
understand the differences between the salts. 
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DISCUSSION

Upon discovery of the error, the hospital recognized 
that incidents of this nature were likely to have 
occurred before. Medical records were searched, 
additional incidents were identified, and a 
multi-incident analysis was performed.

The following contributing factors were identified:

•  lack of awareness and/or understanding of the 
existence of multiple penicillin G salts, with 
different pharmacological properties, indications 
for use, and storage requirements 

•  incompleteness of orders written on paper 
prescriptions (Table 2)

•  lack of pharmacist review of paper-based orders 
for non-admitted patients treated in the ED 

•  familiarity with the availability of penicillin G 
sodium in the automated dispensing cabinet. 

The hospital recognized the need for prompt action 
and additional layers of safety. Incidents were 
disclosed to patients and/or clinicians, as appropriate, 
with support from Patient Relations and provincial 
public health communicable disease representatives. 

RECOMMENDATIONS

A multidisciplinary team, including prescribers, 
nurses, pharmacists, health informatics specialists, 
community care providers, and hospital 
administrators, analyzed the incidents. Several 
system-based recommendations to improve the 
medication-use process are shared below, including 
those developed by the hospital team. 

Prescribers

•  Include the salt formulation, dose, route, 
frequency, and duration for any penicillin 
prescription. 

•  When prescribing penicillin G, specify the 
indication in the order. 

Pharmacy Team 

•  Verify orders for penicillin G, when possible, to 
ensure the correct salt formulation for the 
indication is prescribed, dispensed, and 
administered.

•  Apply auxiliary labels to penicillin G benzathine 
products that specify, “For Intramuscular Use 
Only”.

Nursing Team

•  If penicillin G is ordered without specification of 
the salt formulation and the indication is unclear, 
contact the prescriber to verify the intended salt.

Health Informatics Personnel 

•  In electronic prescribing systems and/or pharmacy 
information systems, ensure that orders for 
penicillin G sodium default to the IV route and that 
orders for penicillin G benzathine default to the 
IM route.

•  Add alerts for penicillin G benzathine in electronic 
systems indicating, “For Intramuscular Use Only” 
and “In Refrigerator”; these alerts should be visible 
on paper and electronic medication administration 
records. 

•  Consider building decision supports into the 
electronic prescribing systems, pharmacy 
information systems, nursing medication 
administration systems, and/or automated 
dispensing machines to prompt practitioners to 
review the salt formulation and indication for all 
penicillin G orders.  

Organizational Leadership 

•  Share this bulletin with staff and prescribers to 
raise awareness of the risk of mix-ups with 
penicillin G salt formulations and the potential for 
patient harm. 

Community Care Providers 
(e.g., Public Health Units) 

•  Educate patients with a diagnosis of syphilis that 
they can expect 2 IM injections for a single 
treatment/dose. If the patient reports receiving only 
1 injection, check with hospital staff to verify that 
the correct product and dose were administered.

•  If follow-up identifies a patient with syphilis who 
is not responding to treatment, despite having 
received penicillin therapy, consider a medication 
error as part of the differential diagnosis.

All health care providers and other stakeholders are 
encouraged to report suspected medication errors 
involving penicillin mix-ups to https://www.ismp- 
canada.org/err_ipr.htm for continued learning. 

CONCLUSION

With syphilis cases on the rise in Canada,1 the use of 
penicillin G benzathine is increasing. System 
safeguards are needed to reduce the likelihood of 
mix-ups between different salt formulations of 
penicillin G. Hospitals, health care providers, and 
public health units involved in treating and 
monitoring patients with syphilis are urged to review 
their practices and help implement system 
enhancements to ensure safe and appropriate 
prescribing, dispensing, and administration of 
penicillin G benzathine. 
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TABLE 1. 
Selected di�erences between the penicillin G salts, benzathine and sodium, in relation to the treatment of syphilis.4,6 

Canadian product
availability

Storage

Route of administration

Relative duration 
of action

Penicillin G benzathine

In refrigerator

Intramuscular (IM) only

The repository preparations of 
penicillin G benzathine allow therapeutic 
levels to be maintained for several days.7

Pre�lled syringe for injection 
containing 1.2 million units

Penicillin G sodium

Before reconstitution: At room temperature 
After reconstitution: In refrigerator

Intravenous (IV)

The shorter half-life of penicillin G sodium 
requires several doses per day to maintain 
therapeutic levels.

Vial with powder for reconstitution 
containing 1, 5, or 10 million units

Property

TABLE 2. Examples of incomplete written orders contributing to errors (replicated to avoid identi�cation).

Missing salt formulation 
and frequency

Missing route 

Missing frequency 

Example Incomplete Component 

PeN 2.4 million units I.m.

2.4 million U Benzathine Penicillin x 1 now

Benzathine Penicillin G 

            2.4 million units IM
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High-alert medications are drugs that bear a heightened risk of causing signi�cant patient harm when 
they are used in error.1 A high-alert medication list supports identi�cation of drugs requiring additional 
safeguards to reduce the risk for errors and patient harm. In response to feedback received, and 
recognizing contextual di�erences between countries, ISMP Canada is developing a Canadian 
high-alert medication list.   

The list will be developed through analysis of incidents reported by Canadians, review of international 
lists, feedback from health care providers and patients, and appraisal by expert reviewers.

We’d like to hear your perspective on high-alert medications, what medications you would select for a 
list in your practice setting, and how a list helps you provide safer care. Please contribute to the 
development of the Canadian high-alert medication list by responding to a survey available in both 
English and French: https://ismpcanada.ca/resource/highalertlist/.
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Injectable methotrexate may be prescribed to treat non-oncologic conditions, including rheumatoid 
arthritis and Crohn disease. A variety of syringes are being used by patients to measure their dose. 
Confusion between markings on the syringe barrel and the actual dose (in milligrams) can lead to 
incorrect dose errors.

ISMP Canada recently received 3 reports describing syringe 
markings being mistaken for the methotrexate (25 mg/mL 
product) dose in milligrams. In the �rst 2 cases, the patients were 
prescribed 25 mg and 15 mg weekly, respectively, and were 
administering the correct volume. Both patients were provided a 
1 mL insulin syringe with ‘unit’ markings, where 1 mL corresponds 
to 100 units (second syringe from the left in Figure 1). During a 
medication history, however, they communicated their doses as 
100 mg and 60 mg once weekly, respectively, corresponding to 
the unit markings on the syringe.

In the third case, the patient was prescribed injectable 
methotrexate 20 mg weekly and was correctly administering 
0.8 mL on their 1 mL syringe (third syringe from the left in 
Figure 1). They told their physician that their methotrexate dose was 0.8 mg weekly, mistaking the 
volume for the dose. Fortunately, in all 3 cases, the patients did not receive the incorrect doses they 
described because health care providers recognized the unusual doses.

Recommendations

•  Ask for and document the patient’s methotrexate dose in milligrams (mg).      
-  Ask the patient to show you the syringe they use to inject methotrexate.  
-  Verify the concentration and volume of methotrexate the patient is taking to determine the 

corresponding dose in milligrams.   
•  Clarify with the patient any injectable methotrexate doses higher than 25 mg once weekly for 

non-oncologic indications, as this may be an error. 
•  Consider the use of pre�lled syringes to help prevent methotrexate dose errors.
•  Consider providing patients with the newsletter, Methotrexate Injections and Your Medication List, 

to alert them of risks for error and what they can do to prevent them. 

Even at low doses, severe harm and death have been reported with methotrexate overdose errors.1 The 
cases described above highlight the importance of engaging patients in keeping a medication list that 
includes the prescribed dose in both milligrams (mg) and millilitres (mL), as well as a picture of the 
medication label and syringe used.  
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Check the Syringe! Preventing Methotrexate Dose Errors

FIGURE 1. Examples of syringes used 
to inject methotrexate.
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The Canadian Medication Incident Reporting and Prevention 
System (CMIRPS) is a collaborative pan-Canadian program of 
Health Canada, the Canadian Institute for Health Information 
(CIHI), the Institute for Safe Medication Practices Canada 
(ISMP Canada) and Healthcare Excellence Canada (HEC). The 
goal of CMIRPS is to reduce and prevent harmful medication 
incidents in Canada.

The Healthcare Insurance Reciprocal of Canada (HIROC) 
provides support for the bulletin and is a member owned 
expert provider of professional and general liability coverage 
and risk management support. 

The Institute for Safe Medication Practices Canada (ISMP 
Canada) is an independent national not-for-pro�t 
organization committed to the advancement of medication 
safety in all healthcare settings. ISMP Canada's mandate 
includes analyzing medication incidents, making 
recommendations for the prevention of harmful medication 
incidents, and facilitating quality improvement initiatives.

Report Medication Incidents
(Including near misses)

Online:  www.ismpcanada.ca/report/
Phone:  1-866-544-7672
ISMP Canada strives to ensure con�dentiality and 
security of information received, and respects the 
wishes of the reporter as to the level of detail to be 
included in publications. 

Stay Informed
To receive ISMP Canada Safety Bulletins 
and Newsletters visit:

www.ismpcanada.ca/safety-bulletins/#footer

This bulletin shares information about safe medication 
practices, is noncommercial, and is therefore exempt 
from Canadian anti-spam legislation.

Contact Us 
Email:  cmirps@ismpcanada.ca
Phone:  1-866-544-7672
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