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Many pediatric prescriptions are considered off label 
because the medications have not been reviewed and 
approved by Health Canada for pediatric use.1 When 
a medication prescribed for a pediatric patient is not 
commercially available in a suitable formulation, the 
pharmacy may need to compound the medication, or 
the caregiver may need to manipulate an adult 
product. This bulletin describes 2 recently reported 
incidents involving pediatric prescriptions and the 
need for system improvements.  

INCIDENT #1  

Clonidine was prescribed off label as 0.025 mg 
(25 mcg) for a pediatric patient. The patient had 
difficulty swallowing tablets or liquids, therefore the 
pharmacy consulted the prescriber and compounded 
the medication in a gummy formulation. During the 
preparation process, a 1000-fold error was made with 
clonidine powder, such that each gummy contained 
25 mg instead of 25 mcg of clonidine. The child 
chewed the first gummy briefly before spitting it out, 
but then experienced hypotension and bradycardia 
leading to hospitalization.  

INCIDENT #2 

A medication was prescribed off label to treat a 
seizure disorder in a young child who could not use 
an alternative medication. The pharmacist did not 
have a compounding formula and, considering the 
balance of risks, provided instructions to the parents 
to cut the tablet into quarters to obtain the child’s 

required dose. In the incident report, the parent 
described the daily struggle of carefully splitting the 
small tablet (Figure 1) into quarters to get the 
prescribed dose, mixing the dose into food, and 
coaxing the child to eat all the food to ensure a full 
dose was ingested.

BACKGROUND   

The current Canadian federal regulations do not 
require pediatric data from manufacturers for 
medications likely to be used in children.2,3 In the 
United States (US) and the European Union (EU), 
manufacturers are required to obtain pediatric data in 
such situations.4,5 The low return on investment for 
manufacturers (due to Canada's small population), 
the lack of pediatric-specific regulatory guidance for 
manufacturers, and delayed provincial/territorial 
reimbursement programs for pediatric formulations 

may contribute to the lack of commercially available 
products in Canada.2 A recent publication showed 
that 48% of the medications compounded in a 
Canadian pediatric hospital were commercially 
available as child-friendly formulations outside 
of Canada.6

When a medication is prescribed for an infant or 
child and there is no suitable commercially available 
pediatric formulation, either an adult dosage form or 
the active pharmaceutical ingredient (API) bulk 
powder must be manipulated to create the final 
product.7 Compounding involves multiple steps and 
calculations, with increased risks related to drug 
stability, therapeutic efficacy and product safety.8,9

Devastating consequences of compounding errors 
involving pediatric formulations,10,11 have informed 
safer compounding practices as described in the 
National Association of Pharmacy Regulatory 
Authorities’ (NAPRA) recent model standards.12

Many Canadian jurisdictions are implementing 
NAPRA’s standards. System safeguards to reduce 
risk of errors during compounding are also described 
in the Medication Safety Self-Assessment (MSSA)
focused on “Never Events” in community pharmacy.

DISCUSSION    

In the 1000-fold error described in the first incident, 
the dose was prescribed as 0.025 milligrams [mg].*
During the compounding process, there was a mix-up 
when converting the unit of measure of clonidine 
powder from milligrams to grams for the formula 
sheet. The final weight of clonidine per gummy was 
0.025 grams (instead of 0.025 milligrams). 
Previously, recommendations have been made and 
implemented to use clonidine tablets instead of 
powder when preparing pediatric oral liquids.11

Tablet-based formulas for clonidine suspension are 
readily available to help prevent errors.13,14 There is 
an opportunity to explore if this safeguard might also 
be applied to the formulation of gummies. 

The anti-seizure medication in the second incident is 
commercially available as an oral liquid in both the 

US and the EU, but not in Canada.15 Availability of a 
commercial formulation such as a liquid facilitates 
accurate measurement of the small doses typically 
required for pediatrics. 

In a 2018 pan-Canadian study, hospital pharmacists 
identified clonidine and several anti-seizure 
medications as the compounded pediatric oral 
formulations most in need of commercialization in 
Canada.16 Yet several years later, pharmacy 
compounding is still required for many of these 
medications.17 Commercially manufactured products 
are produced under stricter quality controls and 
therefore carry a lower risk of error than 
custom-made products.

RECOMMENDATIONS   

The following strategies are recommended to meet 
the needs of pediatric patients. 

Health Canada   

•  Update the regulatory framework to require 
pediatric product submissions (supported by 
Canadian pediatric studies or foreign data) when 
use of the medication in pediatrics is anticipated.3

•  Develop clear pediatric-specific guidance to 
support manufacturers in meeting regulatory 
requirements.2

Provincial / Territorial Public Drug Programs 

•  Coordinate the product reimbursement decision 
with Health Canada’s approval process to 
minimize the time during which the commercial 
product is available (and therefore, in accordance 
with regulations, can no longer be compounded) 
and when it is reimbursed for patients.

Prescribers  

•  When prescribing medications that are not 
approved for pediatric use (i.e., off label), discuss 
with parents the risks and benefits. Offer 
comparable therapeutic alternatives, if possible.
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•  Include the patient’s weight on the prescription 
and the weight-based dosing parameters 
(e.g., micrograms per kilogram for clonidine) to 
facilitate additional checks by the pharmacist.   

•  Write out the medication strength in full, without 
abbreviations, where additional clarity would be 
helpful (e.g., milligram or microgram for 
clonidine doses). Communicate the dose as an 
amount or strength, not as a volume (in millilitres 
[mL]) and not as a fraction of a tablet.   

•  Transition to the use of electronic or computer- 
generated prescriptions to reduce the risk of 
misinterpretation associated with handwritten and 
verbal prescriptions. 

Pharmacy Managers, Pharmacists, and Pharmacy 
Technicians 

•  Communicate with the prescriber to ensure 
awareness of the need to compound the medication 
into a pediatric-friendly formulation. Offer 
comparable therapeutic alternatives, if possible, 
and compound only when the benefits outweigh 
the potential risks.

•  Use standardized master formulas that are 
well-established, reviewed regularly, include the 
rationale for ingredient choices, and use units of 
measure that are consistent within and between 
electronic systems.11 For medications that can be 
dosed in micrograms, the use of commercially 
available tablets or capsules should be considered 
when developing the master formula. This will 
reduce the opportunity for 1000-fold errors that 
have occurred when weighing API powders. 

•  Update pharmacy dispensing software and master 
formulas to include an alert for compounded 
clonidine prescriptions. For example, “1000-fold 
dose errors have occurred with clonidine; triple 
check calculations and weights”.    

•  Require and document, on a standardized 
worksheet, a signed independent double check for 
every compounded product. The NAPRA
Guidance Document for Pharmacy Compounding 
of Non-Sterile Preparations provides detailed 
guidance.12

•  Use modern equipment (e.g., a digital scale) that is 
accurately calibrated and clearly displays the units 
of measure. A scale that prints the weight allows 
for a documented check. 

•  Implement use of unique identifiers for ingredients 
as part of the compounding process; examples 
include drug identification number (DIN) or 
Chemical Abstracts Service (CAS) number, and 
automated identification (e.g., bar code scanning).

•  Input or update the patient’s weight into the 
pharmacy system before entering a new 
prescription for a pediatric patient. Have a scale 
(programmed to read in kilograms) available in the 
pharmacy to weigh pediatric patients, if needed.  

•  Activate or request alerts in the pharmacy software 
to highlight doses that exceed the maximum 
pediatric dose based on weight.

•  Minimize the need for the child’s caregiver to 
manipulate the product to deliver the correct dose. 
For example, for a dose that is half of the tablet, 
offer to cut tablets at the pharmacy instead of 
dispensing whole tablets for the caregiver to cut 
at home.

Organizations Developing Master Formulas 

•  Publish formulas in easily accessible reference 
sources. Consistent, widespread use of validated, 
standardized formulas (with a specific set of 
standardized concentrations per medication) will 
support safe compounding practices and allow 
opportunities for continuous improvement. 

•  Develop formulas that incorporate commercially 
available dosage forms when appropriate (e.g., for 
medications that can be dosed in micrograms).18

The risk of error can be reduced by minimizing the 
need to weigh small amounts of an API. 

CONCLUSION   

In both incidents described above, the lack of a 
suitable pediatric formulation resulted in the need to 
provide an alternative form of the medication; there 
were harmful or potentially harmful patient outcomes. 
This bulletin provides recommendations and 
strategies for Health Canada, provincial/territorial 
public drug programs, prescribers, and pharmacy 
staff, as well as organizations involved in the 
development of compounding formulas. The aim is to 
advance the availability of commercial pediatric 
formulations, as well as the safety of compounded 
products. 
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Many pediatric prescriptions are considered off label 
because the medications have not been reviewed and 
approved by Health Canada for pediatric use.1 When 
a medication prescribed for a pediatric patient is not 
commercially available in a suitable formulation, the 
pharmacy may need to compound the medication, or 
the caregiver may need to manipulate an adult 
product. This bulletin describes 2 recently reported 
incidents involving pediatric prescriptions and the 
need for system improvements.  

INCIDENT #1  

Clonidine was prescribed off label as 0.025 mg 
(25 mcg) for a pediatric patient. The patient had 
difficulty swallowing tablets or liquids, therefore the 
pharmacy consulted the prescriber and compounded 
the medication in a gummy formulation. During the 
preparation process, a 1000-fold error was made with 
clonidine powder, such that each gummy contained 
25 mg instead of 25 mcg of clonidine. The child 
chewed the first gummy briefly before spitting it out, 
but then experienced hypotension and bradycardia 
leading to hospitalization.  

INCIDENT #2 

A medication was prescribed off label to treat a 
seizure disorder in a young child who could not use 
an alternative medication. The pharmacist did not 
have a compounding formula and, considering the 
balance of risks, provided instructions to the parents 
to cut the tablet into quarters to obtain the child’s 

required dose. In the incident report, the parent 
described the daily struggle of carefully splitting the 
small tablet (Figure 1) into quarters to get the 
prescribed dose, mixing the dose into food, and 
coaxing the child to eat all the food to ensure a full 
dose was ingested.

BACKGROUND   

The current Canadian federal regulations do not 
require pediatric data from manufacturers for 
medications likely to be used in children.2,3 In the 
United States (US) and the European Union (EU), 
manufacturers are required to obtain pediatric data in 
such situations.4,5 The low return on investment for 
manufacturers (due to Canada's small population), 
the lack of pediatric-specific regulatory guidance for 
manufacturers, and delayed provincial/territorial 
reimbursement programs for pediatric formulations 

may contribute to the lack of commercially available 
products in Canada.2 A recent publication showed 
that 48% of the medications compounded in a 
Canadian pediatric hospital were commercially 
available as child-friendly formulations outside 
of Canada.6 

When a medication is prescribed for an infant or 
child and there is no suitable commercially available 
pediatric formulation, either an adult dosage form or 
the active pharmaceutical ingredient (API) bulk 
powder must be manipulated to create the final 
product.7 Compounding involves multiple steps and 
calculations, with increased risks related to drug 
stability, therapeutic efficacy and product safety.8,9

Devastating consequences of compounding errors 
involving pediatric formulations,10,11 have informed 
safer compounding practices as described in the 
National Association of Pharmacy Regulatory 
Authorities’ (NAPRA) recent model standards.12 
Many Canadian jurisdictions are implementing 
NAPRA’s standards. System safeguards to reduce 
risk of errors during compounding are also described 
in the Medication Safety Self-Assessment (MSSA) 
focused on “Never Events” in community pharmacy.

DISCUSSION    

In the 1000-fold error described in the first incident, 
the dose was prescribed as 0.025 milligrams [mg].* 
During the compounding process, there was a mix-up 
when converting the unit of measure of clonidine 
powder from milligrams to grams for the formula 
sheet. The final weight of clonidine per gummy was 
0.025 grams (instead of 0.025 milligrams). 
Previously, recommendations have been made and 
implemented to use clonidine tablets instead of 
powder when preparing pediatric oral liquids.11 
Tablet-based formulas for clonidine suspension are 
readily available to help prevent errors.13,14 There is 
an opportunity to explore if this safeguard might also 
be applied to the formulation of gummies. 

The anti-seizure medication in the second incident is 
commercially available as an oral liquid in both the 

US and the EU, but not in Canada.15 Availability of a 
commercial formulation such as a liquid facilitates 
accurate measurement of the small doses typically 
required for pediatrics. 

In a 2018 pan-Canadian study, hospital pharmacists 
identified clonidine and several anti-seizure 
medications as the compounded pediatric oral 
formulations most in need of commercialization in 
Canada.16 Yet several years later, pharmacy 
compounding is still required for many of these 
medications.17 Commercially manufactured products 
are produced under stricter quality controls and 
therefore carry a lower risk of error than 
custom-made products.

RECOMMENDATIONS   

The following strategies are recommended to meet 
the needs of pediatric patients.    

Health Canada   

• Update the regulatory framework to require
pediatric product submissions (supported by
Canadian pediatric studies or foreign data) when
use of the medication in pediatrics is anticipated.3

• Develop clear pediatric-specific guidance to
support manufacturers in meeting regulatory
requirements.2

Provincial / Territorial Public Drug Programs 

• Coordinate the product reimbursement decision
with Health Canada’s approval process to
minimize the time during which the commercial
product is available (and therefore, in accordance
with regulations, can no longer be compounded)
and when it is reimbursed for patients.

Prescribers  

• When prescribing medications that are not
approved for pediatric use (i.e., off label), discuss
with parents the risks and benefits. Offer
comparable therapeutic alternatives, if possible.
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•  Include the patient’s weight on the prescription 
and the weight-based dosing parameters 
(e.g., micrograms per kilogram for clonidine) to 
facilitate additional checks by the pharmacist.   

•  Write out the medication strength in full, without 
abbreviations, where additional clarity would be 
helpful (e.g., milligram or microgram for 
clonidine doses). Communicate the dose as an 
amount or strength, not as a volume (in millilitres 
[mL]) and not as a fraction of a tablet.   

•  Transition to the use of electronic or computer- 
generated prescriptions to reduce the risk of 
misinterpretation associated with handwritten and 
verbal prescriptions. 

Pharmacy Managers, Pharmacists, and Pharmacy 
Technicians 

•  Communicate with the prescriber to ensure 
awareness of the need to compound the medication 
into a pediatric-friendly formulation. Offer 
comparable therapeutic alternatives, if possible, 
and compound only when the benefits outweigh 
the potential risks.

•  Use standardized master formulas that are 
well-established, reviewed regularly, include the 
rationale for ingredient choices, and use units of 
measure that are consistent within and between 
electronic systems.11 For medications that can be 
dosed in micrograms, the use of commercially 
available tablets or capsules should be considered 
when developing the master formula. This will 
reduce the opportunity for 1000-fold errors that 
have occurred when weighing API powders. 

•  Update pharmacy dispensing software and master 
formulas to include an alert for compounded 
clonidine prescriptions. For example, “1000-fold 
dose errors have occurred with clonidine; triple 
check calculations and weights”.    

•  Require and document, on a standardized 
worksheet, a signed independent double check for 
every compounded product. The NAPRA
Guidance Document for Pharmacy Compounding 
of Non-Sterile Preparations provides detailed 
guidance.12

•  Use modern equipment (e.g., a digital scale) that is 
accurately calibrated and clearly displays the units 
of measure. A scale that prints the weight allows 
for a documented check. 

•  Implement use of unique identifiers for ingredients 
as part of the compounding process; examples 
include drug identification number (DIN) or 
Chemical Abstracts Service (CAS) number, and 
automated identification (e.g., bar code scanning).

•  Input or update the patient’s weight into the 
pharmacy system before entering a new 
prescription for a pediatric patient. Have a scale 
(programmed to read in kilograms) available in the 
pharmacy to weigh pediatric patients, if needed.  

•  Activate or request alerts in the pharmacy software 
to highlight doses that exceed the maximum 
pediatric dose based on weight.

•  Minimize the need for the child’s caregiver to 
manipulate the product to deliver the correct dose. 
For example, for a dose that is half of the tablet, 
offer to cut tablets at the pharmacy instead of 
dispensing whole tablets for the caregiver to cut 
at home.

Organizations Developing Master Formulas 

•  Publish formulas in easily accessible reference 
sources. Consistent, widespread use of validated, 
standardized formulas (with a specific set of 
standardized concentrations per medication) will 
support safe compounding practices and allow 
opportunities for continuous improvement. 

•  Develop formulas that incorporate commercially 
available dosage forms when appropriate (e.g., for 
medications that can be dosed in micrograms).18

The risk of error can be reduced by minimizing the 
need to weigh small amounts of an API. 

CONCLUSION   

In both incidents described above, the lack of a 
suitable pediatric formulation resulted in the need to 
provide an alternative form of the medication; there 
were harmful or potentially harmful patient outcomes. 
This bulletin provides recommendations and 
strategies for Health Canada, provincial/territorial 
public drug programs, prescribers, and pharmacy 
staff, as well as organizations involved in the 
development of compounding formulas. The aim is to 
advance the availability of commercial pediatric 
formulations, as well as the safety of compounded 
products. 
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Formulations Centre; 2021 Feb [cited 2021 Jul 19]. Available 
from: https://gpfccanada.com/about/

18. Medication safety self-assessment: focus on “never events” in 
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* It is noteworthy that clonidine doses for pediatrics are often described in the literature as micrograms [mcg] per kilogram [kg].
Pharmacists need to be aware that doses may therefore also be prescribed as mcg.
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Many pediatric prescriptions are considered off label 
because the medications have not been reviewed and 
approved by Health Canada for pediatric use.1 When 
a medication prescribed for a pediatric patient is not 
commercially available in a suitable formulation, the 
pharmacy may need to compound the medication, or 
the caregiver may need to manipulate an adult 
product. This bulletin describes 2 recently reported 
incidents involving pediatric prescriptions and the 
need for system improvements.  

INCIDENT #1  

Clonidine was prescribed off label as 0.025 mg 
(25 mcg) for a pediatric patient. The patient had 
difficulty swallowing tablets or liquids, therefore the 
pharmacy consulted the prescriber and compounded 
the medication in a gummy formulation. During the 
preparation process, a 1000-fold error was made with 
clonidine powder, such that each gummy contained 
25 mg instead of 25 mcg of clonidine. The child 
chewed the first gummy briefly before spitting it out, 
but then experienced hypotension and bradycardia 
leading to hospitalization.  

INCIDENT #2 

A medication was prescribed off label to treat a 
seizure disorder in a young child who could not use 
an alternative medication. The pharmacist did not 
have a compounding formula and, considering the 
balance of risks, provided instructions to the parents 
to cut the tablet into quarters to obtain the child’s 

required dose. In the incident report, the parent 
described the daily struggle of carefully splitting the 
small tablet (Figure 1) into quarters to get the 
prescribed dose, mixing the dose into food, and 
coaxing the child to eat all the food to ensure a full 
dose was ingested.

BACKGROUND   

The current Canadian federal regulations do not 
require pediatric data from manufacturers for 
medications likely to be used in children.2,3 In the 
United States (US) and the European Union (EU), 
manufacturers are required to obtain pediatric data in 
such situations.4,5 The low return on investment for 
manufacturers (due to Canada's small population), 
the lack of pediatric-specific regulatory guidance for 
manufacturers, and delayed provincial/territorial 
reimbursement programs for pediatric formulations 

may contribute to the lack of commercially available 
products in Canada.2 A recent publication showed 
that 48% of the medications compounded in a 
Canadian pediatric hospital were commercially 
available as child-friendly formulations outside 
of Canada.6  

When a medication is prescribed for an infant or 
child and there is no suitable commercially available 
pediatric formulation, either an adult dosage form or 
the active pharmaceutical ingredient (API) bulk 
powder must be manipulated to create the final 
product.7 Compounding involves multiple steps and 
calculations, with increased risks related to drug 
stability, therapeutic efficacy and product safety.8,9

Devastating consequences of compounding errors 
involving pediatric formulations,10,11 have informed 
safer compounding practices as described in the 
National Association of Pharmacy Regulatory 
Authorities’ (NAPRA) recent model standards.12 
Many Canadian jurisdictions are implementing 
NAPRA’s standards. System safeguards to reduce 
risk of errors during compounding are also described 
in the Medication Safety Self-Assessment (MSSA) 
focused on “Never Events” in community pharmacy.

DISCUSSION    

In the 1000-fold error described in the first incident, 
the dose was prescribed as 0.025 milligrams [mg].* 
During the compounding process, there was a mix-up 
when converting the unit of measure of clonidine 
powder from milligrams to grams for the formula 
sheet. The final weight of clonidine per gummy was 
0.025 grams (instead of 0.025 milligrams). 
Previously, recommendations have been made and 
implemented to use clonidine tablets instead of 
powder when preparing pediatric oral liquids.11 
Tablet-based formulas for clonidine suspension are 
readily available to help prevent errors.13,14 There is 
an opportunity to explore if this safeguard might also 
be applied to the formulation of gummies. 

The anti-seizure medication in the second incident is 
commercially available as an oral liquid in both the 

US and the EU, but not in Canada.15 Availability of a 
commercial formulation such as a liquid facilitates 
accurate measurement of the small doses typically 
required for pediatrics. 

In a 2018 pan-Canadian study, hospital pharmacists 
identified clonidine and several anti-seizure 
medications as the compounded pediatric oral 
formulations most in need of commercialization in 
Canada.16 Yet several years later, pharmacy 
compounding is still required for many of these 
medications.17 Commercially manufactured products 
are produced under stricter quality controls and 
therefore carry a lower risk of error than 
custom-made products.

RECOMMENDATIONS   

The following strategies are recommended to meet 
the needs of pediatric patients.    

Health Canada   

•  Update the regulatory framework to require 
pediatric product submissions (supported by 
Canadian pediatric studies or foreign data) when 
use of the medication in pediatrics is anticipated.3 

•  Develop clear pediatric-specific guidance to 
support manufacturers in meeting regulatory 
requirements.2 

Provincial / Territorial Public Drug Programs 

•  Coordinate the product reimbursement decision 
with Health Canada’s approval process to 
minimize the time during which the commercial 
product is available (and therefore, in accordance 
with regulations, can no longer be compounded) 
and when it is reimbursed for patients.

Prescribers  

•  When prescribing medications that are not 
approved for pediatric use (i.e., off label), discuss 
with parents the risks and benefits. Offer 
comparable therapeutic alternatives, if possible.
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•  Include the patient’s weight on the prescription 
and the weight-based dosing parameters 
(e.g., micrograms per kilogram for clonidine) to 
facilitate additional checks by the pharmacist.   

•  Write out the medication strength in full, without 
abbreviations, where additional clarity would be 
helpful (e.g., milligram or microgram for 
clonidine doses). Communicate the dose as an 
amount or strength, not as a volume (in millilitres 
[mL]) and not as a fraction of a tablet.   

•  Transition to the use of electronic or computer- 
generated prescriptions to reduce the risk of 
misinterpretation associated with handwritten and 
verbal prescriptions. 

Pharmacy Managers, Pharmacists, and Pharmacy 
Technicians 

•  Communicate with the prescriber to ensure 
awareness of the need to compound the medication 
into a pediatric-friendly formulation. Offer 
comparable therapeutic alternatives, if possible, 
and compound only when the benefits outweigh 
the potential risks.

•  Use standardized master formulas that are 
well-established, reviewed regularly, include the 
rationale for ingredient choices, and use units of 
measure that are consistent within and between 
electronic systems.11 For medications that can be 
dosed in micrograms, the use of commercially 
available tablets or capsules should be considered 
when developing the master formula. This will 
reduce the opportunity for 1000-fold errors that 
have occurred when weighing API powders. 

•  Update pharmacy dispensing software and master 
formulas to include an alert for compounded 
clonidine prescriptions. For example, “1000-fold 
dose errors have occurred with clonidine; triple 
check calculations and weights”.    

•  Require and document, on a standardized 
worksheet, a signed independent double check for 
every compounded product. The NAPRA 
Guidance Document for Pharmacy Compounding 
of Non-Sterile Preparations provides detailed 
guidance.12

•  Use modern equipment (e.g., a digital scale) that is 
accurately calibrated and clearly displays the units 
of measure. A scale that prints the weight allows 
for a documented check. 

•  Implement use of unique identifiers for ingredients 
as part of the compounding process; examples 
include drug identification number (DIN) or 
Chemical Abstracts Service (CAS) number, and 
automated identification (e.g., bar code scanning).

•  Input or update the patient’s weight into the 
pharmacy system before entering a new 
prescription for a pediatric patient. Have a scale 
(programmed to read in kilograms) available in the 
pharmacy to weigh pediatric patients, if needed.  

•  Activate or request alerts in the pharmacy software 
to highlight doses that exceed the maximum 
pediatric dose based on weight.

•  Minimize the need for the child’s caregiver to 
manipulate the product to deliver the correct dose. 
For example, for a dose that is half of the tablet, 
offer to cut tablets at the pharmacy instead of 
dispensing whole tablets for the caregiver to cut 
at home.

Organizations Developing Master Formulas 

•  Publish formulas in easily accessible reference 
sources. Consistent, widespread use of validated, 
standardized formulas (with a specific set of 
standardized concentrations per medication) will 
support safe compounding practices and allow 
opportunities for continuous improvement. 

•  Develop formulas that incorporate commercially 
available dosage forms when appropriate (e.g., for 
medications that can be dosed in micrograms).18 
The risk of error can be reduced by minimizing the 
need to weigh small amounts of an API. 

CONCLUSION   

In both incidents described above, the lack of a 
suitable pediatric formulation resulted in the need to 
provide an alternative form of the medication; there 
were harmful or potentially harmful patient outcomes. 
This bulletin provides recommendations and 
strategies for Health Canada, provincial/territorial 
public drug programs, prescribers, and pharmacy 
staff, as well as organizations involved in the 
development of compounding formulas. The aim is to 
advance the availability of commercial pediatric 
formulations, as well as the safety of compounded 
products. 

ACKNOWLEDGEMENTS  

ISMP Canada gratefully acknowledges the 
consumers, health care providers, and organizations 
that reported medication incidents for analysis and 
learning. We also acknowledge the expert review of 
this bulletin by the following individuals (in 
alphabetical order): Christina Adams RPh BScPhm 
ACPR DPLA, Chief Pharmacy Officer, Canadian 
Society of Hospital Pharmacists, Ottawa, ON; Wendy 
Bordman RPh, BScPhm, CDE, Pharmacy Manager, 
The Hospital for Sick Children; Andrea Gilpin Ph.D, 
MBA, ICD.D, General Manager and Sophie Bérubé 
B.Pharm., M. Sc., Scientific and Clinical Project 
Lead, Goodman Pediatric Formulations Centre, 
Montreal, QC; Claudia Janiszewski RPh PharmD, 
Clinical Pharmacist, Holland Bloorview Kids 
Rehabilitation Hospital, Toronto; Dana Lyons RPhT, 
Technical Practice Manager, Provincial Operations 
Alberta Health Services, AB; Anastasia Shiamptanis 
PharmD, MHSc; Registrar, New Brunswick College 
of Pharmacists, Moncton, NB.     

REFERENCES

1. ISMP Canada. Med Safety Exchange Webinar Series: 
Goodman Pediatric Formulations Centre.; 2021 Sept 22 
[cited 2021 Oct 18]. Available from: 
https://www.youtube.com/watch?v=eDNl6hW_tVA

2. Hepburn CM, Gilpin A, Autmizguine J, Denburg A, Dupuis 
LL, Finkelstein Y, et al. Improving paediatric medications: a 
prescription for Canadian children and youth. Paediatr Child 
Health. 2019;24(5):333-335.

3. Health Canada’s proposed pediatric drug action plan: insights 
and feedback [slide presentation]. Montréal (QC): Rosalind 
and Morris Goodman Family Pediatric Formulations Centre 
of the CHU Sainte-Justine; 2021 Feb 3 [cited 2021 Jul 19]. 
Available from: http://gpfccanada.com/wp-content/uploads/ 
2021/03/2021-02-05-PDAP-Workshop-Presentation-Post- 
Workshop-PDF.pdf

4. Prescription pharmaceuticals in Canada: off-label use. Ottawa 
(ON): Standing Senate Committee on Social Affairs, Science 
and Technology; 2014 Jan [cited 2021 Jul 16]. Available 
from: https://sencanada.ca/content/sen/Committee/412/ 
soci/rep/rep05jan14-e.pdf

5. Paediatric investigation plans. Amsterdam (Netherlands): 
European Medicines Agency; 2021 [cited 2021 Jul 16]. 
Available from: https://www.ema.europa.eu/en/human- 
regulatory/research-development/paediatric-medicines/ 
paediatric-investigation-plans

6. Litalien C, Autmizguine J, Carli A, Giroux D, Lebel D, 
Leclerc J, et al. Providing Suitable Pediatric Formulations for 
Children: a call for action. Can J Hosp Pharm. 
2020;73(4):247-56 [cited 2021 Oct 24]. Available from: 
https://www.cjhp-online.ca/index.php/cjhp/article/view/3023

7. Ivanovska V, Rademaker CMA, van Dijk L, Mantel- 
Teeuwisse AK. Pediatric drug formulations: a review of 
challenges and progress. Pediatrics. 2014;134(2):361-372.

8. Wong ICK, Wong LYL, Cranswick NE. Minimising 
medication errors in children. Arch Dis Child. 
2009;94(2):161-164.

9. McLaughlin T, Jong G, Gilpin A, Hepburn CM. Pharmacare 
in Canada: the paediatric perspective. Paediatr Child Health. 
2020;25(2):113-118.

10. Death due to pharmacy compounding error reinforces need 
for safety focus. ISMP Can Saf Bull. 2017 [cited 2021 
Jul 20];17(5):1-5. Available from: 
https://www.ismp-canada.org/download/safetyBulletins/ 
2017/ISMPCSB2017-05-Tryptophan.pdf

11. Oral clonidine suspension: 1000-fold compounding errors 
cause harm to children. ISMP Can Saf Bull; 2011 [cited 2021 
Jul 20];11(1):1-3. Available from: 
https://www.ismp-canada.org/download/safetyBulletins/ 
ISMPCSB2011-01-ClonidineSusp.pdf

12. Model standards for pharmacy compounding of non-sterile 
preparations. Ottawa (ON): National Association of 
Pharmacy Regulatory Authorities; 2018 [cited 2021 Oct 24]. 
Available from: https://napra.ca/general-practice-resources/ 
model-standards-pharmacy-compounding-non-sterile- 
preparations

13. Compounding pharmacy services: compounding recipes 
index. Toronto (ON): The Hospital for Sick Children; 2021 
[cited 2021 July 19]. Available from: 
https://www.sickkids.ca/en/care-services/for-health-care-
providers/compounding-service/

14. Compounding formulas. Ottawa (ON): Children’s Hospital of 
Eastern Ontario, Pharmacy; [cited 2021 July 19]. Available 
from: https://www.cheo.on.ca/en/clinics-services-programs/ 
pharmacy.aspx?_mid_=18253

15. Vimpat (lacosamide). Brussels (Belgium): UCB S.A. 
Belgium; 2020 Nov 24 [cited 2021 Aug 16]. Available from: 
https://www.ucb.com/our-products/Products/vimpat%C2% 
AE-epilepsy

16. Gilpin A, Autmizguine J, Allakhverdi Z, Tessier JE, Giroux 
D, Lebel D, et al. A pan-Canadian study on the compounded 
medicines most in need of commercialized oral pediatric 
formulations [abstract]. Paediatr Child Health. 
2018;23(Suppl 1):e53.

17. Who we are [webpage]. Montréal (QC): Goodman Pediatric 
Formulations Centre; 2021 Feb [cited 2021 Jul 19]. Available 
from: https://gpfccanada.com/about/

18. Medication safety self-assessment: focus on “never events” in 
community pharmacy. Toronto (ON): Institute for Safe 
Medication Practices Canada; 2021 [cited 2021 Sep 9]. 
Available from: https://mssa.ismp-canada.org/data/never- 
events-cp/MSSA_Never_Events_CP.pdf

Select Canadian Sources for 
Pediatric Formulations   
(in alphabetical order)

Children’s Hospital of Eastern Ontario (Ottawa) 
https://www.cheo.on.ca/en/clinics-services-
programs/pharmacy.aspx?_mid_=18253

CHU Sainte-Justine (Montreal)  
https://www.chusj.org/soins-services/P/
Pharmacie/Outils/Formulations-magistrales 

Hospital for Sick Children (Toronto)  
https://www.sickkids.ca/en/care-services/for-
health-care-providers/compounding-service/ 

IWK Health Centre (Halifax)  
https://www.iwk.nshealth.ca/pharmacy/
iwk-compounding-formulas 

https://napra.ca/sites/default/files/documents/Mdl_Stnds_Pharmacy_Compounding_Nonsterile_Preparations_Guidance_June2018_FINAL.pdf
https://napra.ca/sites/default/files/documents/Mdl_Stnds_Pharmacy_Compounding_Nonsterile_Preparations_Guidance_June2018_FINAL.pdf
https://www.cheo.on.ca/en/clinics-services-programs/pharmacy.aspx?_mid_=18253
https://www.chusj.org/soins-services/P/Pharmacie/Outils/Formulations-magistrales
https://www.sickkids.ca/en/care-services/for-health-care-providers/compounding-service/
https://www.iwk.nshealth.ca/pharmacy/iwk-compounding-formulas


Many pediatric prescriptions are considered off label 
because the medications have not been reviewed and 
approved by Health Canada for pediatric use.1 When 
a medication prescribed for a pediatric patient is not 
commercially available in a suitable formulation, the 
pharmacy may need to compound the medication, or 
the caregiver may need to manipulate an adult 
product. This bulletin describes 2 recently reported 
incidents involving pediatric prescriptions and the 
need for system improvements.  

INCIDENT #1  

Clonidine was prescribed off label as 0.025 mg 
(25 mcg) for a pediatric patient. The patient had 
difficulty swallowing tablets or liquids, therefore the 
pharmacy consulted the prescriber and compounded 
the medication in a gummy formulation. During the 
preparation process, a 1000-fold error was made with 
clonidine powder, such that each gummy contained 
25 mg instead of 25 mcg of clonidine. The child 
chewed the first gummy briefly before spitting it out, 
but then experienced hypotension and bradycardia 
leading to hospitalization.  

INCIDENT #2 

A medication was prescribed off label to treat a 
seizure disorder in a young child who could not use 
an alternative medication. The pharmacist did not 
have a compounding formula and, considering the 
balance of risks, provided instructions to the parents 
to cut the tablet into quarters to obtain the child’s 

required dose. In the incident report, the parent 
described the daily struggle of carefully splitting the 
small tablet (Figure 1) into quarters to get the 
prescribed dose, mixing the dose into food, and 
coaxing the child to eat all the food to ensure a full 
dose was ingested.

BACKGROUND   

The current Canadian federal regulations do not 
require pediatric data from manufacturers for 
medications likely to be used in children.2,3 In the 
United States (US) and the European Union (EU), 
manufacturers are required to obtain pediatric data in 
such situations.4,5 The low return on investment for 
manufacturers (due to Canada's small population), 
the lack of pediatric-specific regulatory guidance for 
manufacturers, and delayed provincial/territorial 
reimbursement programs for pediatric formulations 

may contribute to the lack of commercially available 
products in Canada.2 A recent publication showed 
that 48% of the medications compounded in a 
Canadian pediatric hospital were commercially 
available as child-friendly formulations outside 
of Canada.6  

When a medication is prescribed for an infant or 
child and there is no suitable commercially available 
pediatric formulation, either an adult dosage form or 
the active pharmaceutical ingredient (API) bulk 
powder must be manipulated to create the final 
product.7 Compounding involves multiple steps and 
calculations, with increased risks related to drug 
stability, therapeutic efficacy and product safety.8,9

Devastating consequences of compounding errors 
involving pediatric formulations,10,11 have informed 
safer compounding practices as described in the 
National Association of Pharmacy Regulatory 
Authorities’ (NAPRA) recent model standards.12 
Many Canadian jurisdictions are implementing 
NAPRA’s standards. System safeguards to reduce 
risk of errors during compounding are also described 
in the Medication Safety Self-Assessment (MSSA) 
focused on “Never Events” in community pharmacy.

DISCUSSION    

In the 1000-fold error described in the first incident, 
the dose was prescribed as 0.025 milligrams [mg].* 
During the compounding process, there was a mix-up 
when converting the unit of measure of clonidine 
powder from milligrams to grams for the formula 
sheet. The final weight of clonidine per gummy was 
0.025 grams (instead of 0.025 milligrams). 
Previously, recommendations have been made and 
implemented to use clonidine tablets instead of 
powder when preparing pediatric oral liquids.11 
Tablet-based formulas for clonidine suspension are 
readily available to help prevent errors.13,14 There is 
an opportunity to explore if this safeguard might also 
be applied to the formulation of gummies. 

The anti-seizure medication in the second incident is 
commercially available as an oral liquid in both the 

US and the EU, but not in Canada.15 Availability of a 
commercial formulation such as a liquid facilitates 
accurate measurement of the small doses typically 
required for pediatrics. 

In a 2018 pan-Canadian study, hospital pharmacists 
identified clonidine and several anti-seizure 
medications as the compounded pediatric oral 
formulations most in need of commercialization in 
Canada.16 Yet several years later, pharmacy 
compounding is still required for many of these 
medications.17 Commercially manufactured products 
are produced under stricter quality controls and 
therefore carry a lower risk of error than 
custom-made products.

RECOMMENDATIONS   

The following strategies are recommended to meet 
the needs of pediatric patients.    

Health Canada   

•  Update the regulatory framework to require 
pediatric product submissions (supported by 
Canadian pediatric studies or foreign data) when 
use of the medication in pediatrics is anticipated.3 

•  Develop clear pediatric-specific guidance to 
support manufacturers in meeting regulatory 
requirements.2 

Provincial / Territorial Public Drug Programs 

•  Coordinate the product reimbursement decision 
with Health Canada’s approval process to 
minimize the time during which the commercial 
product is available (and therefore, in accordance 
with regulations, can no longer be compounded) 
and when it is reimbursed for patients.

Prescribers  

•  When prescribing medications that are not 
approved for pediatric use (i.e., off label), discuss 
with parents the risks and benefits. Offer 
comparable therapeutic alternatives, if possible.

•  Include the patient’s weight on the prescription 
and the weight-based dosing parameters 
(e.g., micrograms per kilogram for clonidine) to 
facilitate additional checks by the pharmacist.   

•  Write out the medication strength in full, without 
abbreviations, where additional clarity would be 
helpful (e.g., milligram or microgram for 
clonidine doses). Communicate the dose as an 
amount or strength, not as a volume (in millilitres 
[mL]) and not as a fraction of a tablet.   

•  Transition to the use of electronic or computer- 
generated prescriptions to reduce the risk of 
misinterpretation associated with handwritten and 
verbal prescriptions. 

Pharmacy Managers, Pharmacists, and Pharmacy 
Technicians 

•  Communicate with the prescriber to ensure 
awareness of the need to compound the medication 
into a pediatric-friendly formulation. Offer 
comparable therapeutic alternatives, if possible, 
and compound only when the benefits outweigh 
the potential risks.

•  Use standardized master formulas that are 
well-established, reviewed regularly, include the 
rationale for ingredient choices, and use units of 
measure that are consistent within and between 
electronic systems.11 For medications that can be 
dosed in micrograms, the use of commercially 
available tablets or capsules should be considered 
when developing the master formula. This will 
reduce the opportunity for 1000-fold errors that 
have occurred when weighing API powders. 

•  Update pharmacy dispensing software and master 
formulas to include an alert for compounded 
clonidine prescriptions. For example, “1000-fold 
dose errors have occurred with clonidine; triple 
check calculations and weights”.    

•  Require and document, on a standardized 
worksheet, a signed independent double check for 
every compounded product. The NAPRA 
Guidance Document for Pharmacy Compounding 
of Non-Sterile Preparations provides detailed 
guidance.12

•  Use modern equipment (e.g., a digital scale) that is 
accurately calibrated and clearly displays the units 
of measure. A scale that prints the weight allows 
for a documented check. 
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•  Implement use of unique identifiers for ingredients 
as part of the compounding process; examples 
include drug identification number (DIN) or 
Chemical Abstracts Service (CAS) number, and 
automated identification (e.g., bar code scanning).

•  Input or update the patient’s weight into the 
pharmacy system before entering a new 
prescription for a pediatric patient. Have a scale 
(programmed to read in kilograms) available in the 
pharmacy to weigh pediatric patients, if needed.  

•  Activate or request alerts in the pharmacy software 
to highlight doses that exceed the maximum 
pediatric dose based on weight.

•  Minimize the need for the child’s caregiver to 
manipulate the product to deliver the correct dose. 
For example, for a dose that is half of the tablet, 
offer to cut tablets at the pharmacy instead of 
dispensing whole tablets for the caregiver to cut 
at home.

Organizations Developing Master Formulas 

•  Publish formulas in easily accessible reference 
sources. Consistent, widespread use of validated, 
standardized formulas (with a specific set of 
standardized concentrations per medication) will 
support safe compounding practices and allow 
opportunities for continuous improvement. 

•  Develop formulas that incorporate commercially 
available dosage forms when appropriate (e.g., for 
medications that can be dosed in micrograms).18 
The risk of error can be reduced by minimizing the 
need to weigh small amounts of an API. 

CONCLUSION   

In both incidents described above, the lack of a 
suitable pediatric formulation resulted in the need to 
provide an alternative form of the medication; there 
were harmful or potentially harmful patient outcomes. 
This bulletin provides recommendations and 
strategies for Health Canada, provincial/territorial 
public drug programs, prescribers, and pharmacy 
staff, as well as organizations involved in the 
development of compounding formulas. The aim is to 
advance the availability of commercial pediatric 
formulations, as well as the safety of compounded 
products. 
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Many pediatric prescriptions are considered off label 
because the medications have not been reviewed and 
approved by Health Canada for pediatric use.1 When 
a medication prescribed for a pediatric patient is not 
commercially available in a suitable formulation, the 
pharmacy may need to compound the medication, or 
the caregiver may need to manipulate an adult 
product. This bulletin describes 2 recently reported 
incidents involving pediatric prescriptions and the 
need for system improvements.  

INCIDENT #1  

Clonidine was prescribed off label as 0.025 mg 
(25 mcg) for a pediatric patient. The patient had 
difficulty swallowing tablets or liquids, therefore the 
pharmacy consulted the prescriber and compounded 
the medication in a gummy formulation. During the 
preparation process, a 1000-fold error was made with 
clonidine powder, such that each gummy contained 
25 mg instead of 25 mcg of clonidine. The child 
chewed the first gummy briefly before spitting it out, 
but then experienced hypotension and bradycardia 
leading to hospitalization.  

INCIDENT #2 

A medication was prescribed off label to treat a 
seizure disorder in a young child who could not use 
an alternative medication. The pharmacist did not 
have a compounding formula and, considering the 
balance of risks, provided instructions to the parents 
to cut the tablet into quarters to obtain the child’s 

required dose. In the incident report, the parent 
described the daily struggle of carefully splitting the 
small tablet (Figure 1) into quarters to get the 
prescribed dose, mixing the dose into food, and 
coaxing the child to eat all the food to ensure a full 
dose was ingested.

BACKGROUND   

The current Canadian federal regulations do not 
require pediatric data from manufacturers for 
medications likely to be used in children.2,3 In the 
United States (US) and the European Union (EU), 
manufacturers are required to obtain pediatric data in 
such situations.4,5 The low return on investment for 
manufacturers (due to Canada's small population), 
the lack of pediatric-specific regulatory guidance for 
manufacturers, and delayed provincial/territorial 
reimbursement programs for pediatric formulations 

may contribute to the lack of commercially available 
products in Canada.2 A recent publication showed 
that 48% of the medications compounded in a 
Canadian pediatric hospital were commercially 
available as child-friendly formulations outside 
of Canada.6

When a medication is prescribed for an infant or 
child and there is no suitable commercially available 
pediatric formulation, either an adult dosage form or 
the active pharmaceutical ingredient (API) bulk 
powder must be manipulated to create the final 
product.7 Compounding involves multiple steps and 
calculations, with increased risks related to drug 
stability, therapeutic efficacy and product safety.8,9

Devastating consequences of compounding errors 
involving pediatric formulations,10,11 have informed 
safer compounding practices as described in the 
National Association of Pharmacy Regulatory 
Authorities’ (NAPRA) recent model standards.12

Many Canadian jurisdictions are implementing 
NAPRA’s standards. System safeguards to reduce 
risk of errors during compounding are also described 
in the Medication Safety Self-Assessment (MSSA)
focused on “Never Events” in community pharmacy.

DISCUSSION    

In the 1000-fold error described in the first incident, 
the dose was prescribed as 0.025 milligrams [mg].*
During the compounding process, there was a mix-up 
when converting the unit of measure of clonidine 
powder from milligrams to grams for the formula 
sheet. The final weight of clonidine per gummy was 
0.025 grams (instead of 0.025 milligrams). 
Previously, recommendations have been made and 
implemented to use clonidine tablets instead of 
powder when preparing pediatric oral liquids.11

Tablet-based formulas for clonidine suspension are 
readily available to help prevent errors.13,14 There is 
an opportunity to explore if this safeguard might also 
be applied to the formulation of gummies. 

The anti-seizure medication in the second incident is 
commercially available as an oral liquid in both the 

US and the EU, but not in Canada.15 Availability of a 
commercial formulation such as a liquid facilitates 
accurate measurement of the small doses typically 
required for pediatrics. 

In a 2018 pan-Canadian study, hospital pharmacists 
identified clonidine and several anti-seizure 
medications as the compounded pediatric oral 
formulations most in need of commercialization in 
Canada.16 Yet several years later, pharmacy 
compounding is still required for many of these 
medications.17 Commercially manufactured products 
are produced under stricter quality controls and 
therefore carry a lower risk of error than 
custom-made products.

RECOMMENDATIONS   

The following strategies are recommended to meet 
the needs of pediatric patients. 

Health Canada   

•  Update the regulatory framework to require 
pediatric product submissions (supported by 
Canadian pediatric studies or foreign data) when 
use of the medication in pediatrics is anticipated.3

•  Develop clear pediatric-specific guidance to 
support manufacturers in meeting regulatory 
requirements.2

Provincial / Territorial Public Drug Programs 

•  Coordinate the product reimbursement decision 
with Health Canada’s approval process to 
minimize the time during which the commercial 
product is available (and therefore, in accordance 
with regulations, can no longer be compounded) 
and when it is reimbursed for patients.

Prescribers  

•  When prescribing medications that are not 
approved for pediatric use (i.e., off label), discuss 
with parents the risks and benefits. Offer 
comparable therapeutic alternatives, if possible.

•  Include the patient’s weight on the prescription 
and the weight-based dosing parameters 
(e.g., micrograms per kilogram for clonidine) to 
facilitate additional checks by the pharmacist.   

•  Write out the medication strength in full, without 
abbreviations, where additional clarity would be 
helpful (e.g., milligram or microgram for 
clonidine doses). Communicate the dose as an 
amount or strength, not as a volume (in millilitres 
[mL]) and not as a fraction of a tablet.   

•  Transition to the use of electronic or computer- 
generated prescriptions to reduce the risk of 
misinterpretation associated with handwritten and 
verbal prescriptions. 

Pharmacy Managers, Pharmacists, and Pharmacy 
Technicians 

•  Communicate with the prescriber to ensure 
awareness of the need to compound the medication 
into a pediatric-friendly formulation. Offer 
comparable therapeutic alternatives, if possible, 
and compound only when the benefits outweigh 
the potential risks.

•  Use standardized master formulas that are 
well-established, reviewed regularly, include the 
rationale for ingredient choices, and use units of 
measure that are consistent within and between 
electronic systems.11 For medications that can be 
dosed in micrograms, the use of commercially 
available tablets or capsules should be considered 
when developing the master formula. This will 
reduce the opportunity for 1000-fold errors that 
have occurred when weighing API powders. 

•  Update pharmacy dispensing software and master 
formulas to include an alert for compounded 
clonidine prescriptions. For example, “1000-fold 
dose errors have occurred with clonidine; triple 
check calculations and weights”.    

•  Require and document, on a standardized 
worksheet, a signed independent double check for 
every compounded product. The NAPRA
Guidance Document for Pharmacy Compounding 
of Non-Sterile Preparations provides detailed 
guidance.12

•  Use modern equipment (e.g., a digital scale) that is 
accurately calibrated and clearly displays the units 
of measure. A scale that prints the weight allows 
for a documented check. 

•  Implement use of unique identifiers for ingredients 
as part of the compounding process; examples 
include drug identification number (DIN) or 
Chemical Abstracts Service (CAS) number, and 
automated identification (e.g., bar code scanning).

•  Input or update the patient’s weight into the 
pharmacy system before entering a new 
prescription for a pediatric patient. Have a scale 
(programmed to read in kilograms) available in the 
pharmacy to weigh pediatric patients, if needed.  

•  Activate or request alerts in the pharmacy software 
to highlight doses that exceed the maximum 
pediatric dose based on weight.

•  Minimize the need for the child’s caregiver to 
manipulate the product to deliver the correct dose. 
For example, for a dose that is half of the tablet, 
offer to cut tablets at the pharmacy instead of 
dispensing whole tablets for the caregiver to cut 
at home.

Organizations Developing Master Formulas 

•  Publish formulas in easily accessible reference 
sources. Consistent, widespread use of validated, 
standardized formulas (with a specific set of 
standardized concentrations per medication) will 
support safe compounding practices and allow 
opportunities for continuous improvement. 

•  Develop formulas that incorporate commercially 
available dosage forms when appropriate (e.g., for 
medications that can be dosed in micrograms).18

The risk of error can be reduced by minimizing the 
need to weigh small amounts of an API. 

CONCLUSION   

In both incidents described above, the lack of a 
suitable pediatric formulation resulted in the need to 
provide an alternative form of the medication; there 
were harmful or potentially harmful patient outcomes. 
This bulletin provides recommendations and 
strategies for Health Canada, provincial/territorial 
public drug programs, prescribers, and pharmacy 
staff, as well as organizations involved in the 
development of compounding formulas. The aim is to 
advance the availability of commercial pediatric 
formulations, as well as the safety of compounded 
products. 

ACKNOWLEDGEMENTS  

ISMP Canada gratefully acknowledges the 
consumers, health care providers, and organizations 
that reported medication incidents for analysis and 
learning. We also acknowledge the expert review of 
this bulletin by the following individuals (in 
alphabetical order): Christina Adams RPh BScPhm 
ACPR DPLA, Chief Pharmacy Officer, Canadian 
Society of Hospital Pharmacists, Ottawa, ON; Wendy 
Bordman RPh, BScPhm, CDE, Pharmacy Manager, 
The Hospital for Sick Children; Andrea Gilpin Ph.D, 
MBA, ICD.D, General Manager and Sophie Bérubé 
B.Pharm., M. Sc., Scientific and Clinical Project 
Lead, Goodman Pediatric Formulations Centre, 
Montreal, QC; Claudia Janiszewski RPh PharmD, 
Clinical Pharmacist, Holland Bloorview Kids 
Rehabilitation Hospital, Toronto; Dana Lyons RPhT, 
Technical Practice Manager, Provincial Operations 
Alberta Health Services, AB; Anastasia Shiamptanis 
PharmD, MHSc; Registrar, New Brunswick College 
of Pharmacists, Moncton, NB.    

REFERENCES

1. ISMP Canada. Med Safety Exchange Webinar Series: 
Goodman Pediatric Formulations Centre.; 2021 Sept 22 
[cited 2021 Oct 18]. Available from: 
https://www.youtube.com/watch?v=eDNl6hW_tVA

2. Hepburn CM, Gilpin A, Autmizguine J, Denburg A, Dupuis 
LL, Finkelstein Y, et al. Improving paediatric medications: a 
prescription for Canadian children and youth. Paediatr Child 
Health. 2019;24(5):333-335.

3. Health Canada’s proposed pediatric drug action plan: insights 
and feedback [slide presentation]. Montréal (QC): Rosalind 
and Morris Goodman Family Pediatric Formulations Centre 
of the CHU Sainte-Justine; 2021 Feb 3 [cited 2021 Jul 19]. 
Available from: http://gpfccanada.com/wp-content/uploads/ 
2021/03/2021-02-05-PDAP-Workshop-Presentation-Post- 
Workshop-PDF.pdf

4. Prescription pharmaceuticals in Canada: off-label use. Ottawa 
(ON): Standing Senate Committee on Social Affairs, Science 
and Technology; 2014 Jan [cited 2021 Jul 16]. Available 
from: https://sencanada.ca/content/sen/Committee/412/ 
soci/rep/rep05jan14-e.pdf

5. Paediatric investigation plans. Amsterdam (Netherlands): 
European Medicines Agency; 2021 [cited 2021 Jul 16]. 
Available from: https://www.ema.europa.eu/en/human- 
regulatory/research-development/paediatric-medicines/ 
paediatric-investigation-plans

6. Litalien C, Autmizguine J, Carli A, Giroux D, Lebel D, 
Leclerc J, et al. Providing Suitable Pediatric Formulations for 
Children: a call for action. Can J Hosp Pharm. 
2020;73(4):247-56 [cited 2021 Oct 24]. Available from: 
https://www.cjhp-online.ca/index.php/cjhp/article/view/3023

7. Ivanovska V, Rademaker CMA, van Dijk L, Mantel- 
Teeuwisse AK. Pediatric drug formulations: a review of 
challenges and progress. Pediatrics. 2014;134(2):361-372.

8. Wong ICK, Wong LYL, Cranswick NE. Minimising 
medication errors in children. Arch Dis Child. 
2009;94(2):161-164.

9. McLaughlin T, Jong G, Gilpin A, Hepburn CM. Pharmacare 
in Canada: the paediatric perspective. Paediatr Child Health. 
2020;25(2):113-118.

10. Death due to pharmacy compounding error reinforces need 
for safety focus. ISMP Can Saf Bull. 2017 [cited 2021 
Jul 20];17(5):1-5. Available from: 
https://www.ismp-canada.org/download/safetyBulletins/ 
2017/ISMPCSB2017-05-Tryptophan.pdf

11. Oral clonidine suspension: 1000-fold compounding errors 
cause harm to children. ISMP Can Saf Bull; 2011 [cited 2021 
Jul 20];11(1):1-3. Available from: 
https://www.ismp-canada.org/download/safetyBulletins/ 
ISMPCSB2011-01-ClonidineSusp.pdf

12. Model standards for pharmacy compounding of non-sterile 
preparations. Ottawa (ON): National Association of 
Pharmacy Regulatory Authorities; 2018 [cited 2021 Oct 24]. 
Available from: https://napra.ca/general-practice-resources/ 
model-standards-pharmacy-compounding-non-sterile- 
preparations

13. Compounding pharmacy services: compounding recipes
index. Toronto (ON): The Hospital for Sick Children; 2021
[cited 2021 July 19]. Available from:
https://www.sickkids.ca/en/care-services/for-health-care-
providers/compounding-service/

14. Compounding formulas. Ottawa (ON): Children’s Hospital of
Eastern Ontario, Pharmacy; [cited 2021 July 19]. Available
from: https://www.cheo.on.ca/en/clinics-services-programs/
pharmacy.aspx?_mid_=18253

15. Vimpat (lacosamide). Brussels (Belgium): UCB S.A.
Belgium; 2020 Nov 24 [cited 2021 Aug 16]. Available from:
https://www.ucb.com/our-products/Products/vimpat%C2%
AE-epilepsy

16. Gilpin A, Autmizguine J, Allakhverdi Z, Tessier JE, Giroux
D, Lebel D, et al. A pan-Canadian study on the compounded
medicines most in need of commercialized oral pediatric
formulations [abstract]. Paediatr Child Health.
2018;23(Suppl 1):e53.

17. Who we are [webpage]. Montréal (QC): Goodman Pediatric
Formulations Centre; 2021 Feb [cited 2021 Jul 19]. Available
from: https://gpfccanada.com/about/

18. Medication safety self-assessment: focus on “never events” in
community pharmacy. Toronto (ON): Institute for Safe
Medication Practices Canada; 2021 [cited 2021 Sep 9].
Available from: https://mssa.ismp-canada.org/data/never- 
events-cp/MSSA_Never_Events_CP.pdf

5 of 6ISMP Canada Safety Bulletin  –  Volume 21 • Issue 10 • November 11, 2021

After the death of a young boy because of a compounding error, ISMP Canada recommended that 
manufacturers include a unique identi�cation number on the label of repackaged active pharmaceutical 
ingredients (APIs) used in compounding.1 The Chemical Abstracts Service (CAS) Registry Number is a 
globally recognized, unique numeric identi�er assigned to every chemical substance. 

In 2019, HealthPRO, a national health care group contracting provider, added the CAS number to its 
online contracting portal.2 Since then, HealthPRO and ISMP Canada have partnered on a project to 
improve the design of labels for APIs used in compounding, with the goal of improving safety.2 As part of 
this project, a pan-Canadian advisory panel (including compounding pharmacists, pharmacy associations, 
chemical repackagers, and regulators) has reached consensus on key labelling considerations for 
repackaged APIs. The panel unanimously agreed that the CAS number is critical information required on 
the label of each of these products. 

The National Association of Pharmacy Regulatory Authorities (NAPRA) has included the CAS number as a 
unique identi�er for APIs in their master formulation record template.3 CAS numbers can be used 
throughout the compounding process, including order entry, development of the master formula, and 
multiple checking steps. Use of CAS numbers will help ensure that the correct API has been selected and, 
ultimately, improve patient safety.
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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.ismp-canada.org/err_index.htm
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. Medication Safety bulletins contribute to 
Global Patient Safety Alerts.

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

www.ismp-canada.org/stayinformed/

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

©2021 Institute for Safe Medication Practices Canada. 

A recently released NAN Alert in the US shared numerous reports of inadvertent 
mix-ups between COVID-19 and in�uenza vaccines occurring in community/ 
ambulatory pharmacies. Most cases described patients who received a COVID-19 
vaccine instead of the in�uenza vaccine. Based on reports received, numerous 
strategies to prevent similar errors are shared.1

ISMP Canada has not received reports of these mix-ups as of the date of publication. 
Please continue to report your COVID-19 and �u vaccine errors to your mandatory

reporting programs (as applicable). Reports can also be provided to ISMP Canada’s Individual Practitioner 
Reporting program at www.ismp-canada.org/err_ipr.htm or Consumer Reporting at www.mederror.ca.
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