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Development of a provisional essential medicines list
for children in Canada: consensus process
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Background: Worldwide, many countries have developed a list of essential medicines for children to improve prescribing. We aimed
to create an essential medicines list for children in Canada.

Methods: We adapted the previously created preliminary list of essential medicines for adults in Canada and the WHO Model List of
Essential Medicines for Children to create a provisional list of essential medicines for children in Canada. Canadian clinicians made
suggestions for changes. Literature relevant to each suggestion was presented to clinician-scientists, who used a modified nominal
group technique to make recommendations on the suggestions. Ontario Public Drug Programs prescription data were reviewed to
identify commonly prescribed medications missing from the list. Literature relevant to these medications was shared with a clinician-
scientist review panel to determine which should be added, and a revised list was developed.

Results: A total of 76 items were removed from the list of essential medicines for adults in Canada because they were not indicated
for use in children or were not relevant in the Canadian health care context; 7 medications were added to the child list based on
Ontario Public Drugs Programs prescribing data and clinician-scientist review. Suggestions to add, remove or substitute medications
were made by peer-reviewers and resulted in removal of 1 medication and replacement of 1 medication. The process produced a
provisional list of 67 essential medications for children.

Interpretation: A provisional list of 67 essential medicines for children was created through a peer-reviewed, multistep process
based on current clinical evidence, Canadian clinical practice guidelines and historical prescribing data. It is publicly posted at http://
cleanmeds.ca/. The list should be further developed based on wider input and should be continuously revised based on emerging
evidence of the safety and effectiveness of these medicines in all pediatric age groups.

n 1977, the World Health Organization (WHO) created

a model list of essential medicines that is updated every

2 years based on up-to-date evidence for efficacy, safety
and tolerability."” The WHO recommends that each country
evaluate and adapt the list in order to create a list of essential
medicines that is appropriate for its own environment. Previ-
ously, we adapted the WHO model list of essential medicines
to create a list of essential medicines for adults in Canada.?
"This list may contribute to improved quality of care in that a
short list of essential medications may make it easier for clini-
cians to prescribe the most effective, safe and appropriate
medication*¢ and more appropriate use of drugs.”*

The WHO developed its first model list of essential medi-
cines for children in 2007 in an effort to make safe and effec-
tive medicines as available for children as for adults.”!” The
current fifth edition lists medications deemed to be the most
efficacious, safe and cost-effective for priority conditions and
diseases. The WHO recommends that the list of essential

E146 CMAJ OPEN, 6(1)

medicines for children be adapted by countries according to
local context and policy.

In Canada, there is no list or central source of information
related to safety, efficacy and tolerability of medication forms
and formulations for children. This, in combination with the
large number of medications with unknown safety and efficacy
profiles available for children in Canada,''"" poses a challenge
for clinicians treating children. An essential medicines list for
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children in Canada may contribute to improvements in quality
of care while also generating cost savings.”$121%13

Our aim was to develop a list of essential medicines for
children in Canada based on the WHO Model List of Essen-
tial Medicines for Children'® and on the adult essential medi-
cines list we previously created.’?

Adaptation of World Health Organization essential
medicines list
As previously described,’ we adapted the 2013 WHO essential
medicines list' to create a preliminary essential medicines list
for adults in Canada. The purpose of this process was to iden-
tify the medicines on the WHO list that are applicable to Can-
ada. Medicines were removed from the WHO list for 1 of
5 reasons: an item was not a medication, other medications on
the list had better tolerated routes of administration (e.g., oral
instead of intravenous), the medication had the same indication
as other listed medications, the medication was used for condi-
tions that are uncommon in Canada, or the medication was not
a medication prescribed by primary care providers. Any dis-
agreements were resolved through discussion and consensus.?
After reviewing the WHO list, we considered adding med-
ications applicable to Canada that were not on the WHO list.
We reviewed Canadian clinical practice guidelines, systematic
reviews, health technology assessment reports and child for-
mularies in other countries to determine whether there were
medications applicable to Canada that were not on the WHO
list. This part of the process generated a draft of the list for
wider feedback.

Development of the provisional list of essential
medicines for children in Canada

We started with medications that were on both the Canadian
adult list and the WHO Model List of Essential Medicines
for Children, 5th list.” All medications on our adult essential
medicines list that also appeared on the WHO model list
for children were added to our draft essential medicines list for
children. Medications that were on the WHO model list for
children but not on our provisional list were identified for
potential inclusion. For each of these medications, research
team members determined whether there was an equivalent
medication on the Canadian child list or whether the indication
for which the medication was prescribed using RxTx (formerly
e-CPS) or whether the medicine was not used in Canada
(e.g., treatment for a tropical disease). If there was an equiva-
lent, or if the medication was not relevant in the Canadian
health care context, the medicadon was not added to our provi-
sional list of essential medicines for children in Canada.

Peer review feedback

Peer reviewers included pediatricians, primary care physi-
cians, nurse practitioners, pharmacists, and consultants or spe-
cialists practising in Canada. The initial child list of essential
medicines was made publicly available via a website (www.
cleanmeds.ca), and feedback on suggested changes to medica-
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tions on the list was collected through the website. Each pro-
posed change was classified as a replacement, an addition to or
a removal from the list and could be justified by at least 1 of
the following: evidence of efficacy, evidence of safety, route of
administration and tolerability, dosing schedule, usefulness for
other medical conditions and interactions with other medica-
tions. Respondents were allowed to make suggestions for any
reason. The website has been active since January 2017, and
changes can be suggested at any time.

Peer reviewers were carefully selected based on expertise,
publications and academic involvement. We searched Cana-
dian clinical practice guidelines using the repository main-
tained by the Canadian Medical Association and publications
in CMAY, Canadian Family Physician and Paediatrics & Child
Health in the previous 2 years for authors of papers in differ-
ent pediatric therapeutic areas. Thirteen peer reviewers were
contacted with a description of the project and the website
(www.cleanmeds.ca) where they could submit their proposed
list changes. Peer reviewers were first contacted by email, and,
if we did not receive a response, we followed up by fax or tele-
phone. Three attempts were made to contact peer reviewers.

Based on the suggested changes to the adapted list made by
the peer reviewers, we developed questions focused on effi-
cacy and safety with support from an information scientist and
performed a literature search for each question. Five literature
searches were performed, 1 for each suggestion that was
made. No searches were run for medicines that remained
from the WHO list. Duplicate or similar suggestions were
grouped together in 1 question. Evidence was gathered from
systematic reviews, meta-analyses, randomized controlled tri-
als, the Compendium of Pharmaceuticals and Specialties, clinical
practice guidelines and health technology assessment reports
such as those from the Canadian Agency for Drugs and Tech-
nologies in Health. Members of the research team (A.B.,
E.O.,, HW., Y.R. and N.P.) reviewed the results of the litera-
ture searches and compiled the information into an evidence
report document. Literature search questions and search
strategies were included in the evidence report and are pub-
licly posted online (at cleanmeds.ca/list/suggest-changes/).

Five clinician-scientists who were all active researchers
involved in the treatment of children were invited to join meet-
ings to discuss the suggestions made by the peer reviewers.
They were asked to participate based on their familiarity with
clinical issues relevant to the medications on the list, their expe-
rience critically appraising clinical evidence (i.e., research train-
ing, experience) and a lack of relevant conflicts of interest
(including those with the pharmaceutical industry). A meeting
was held on Mar. 30, 2017, to discuss changes that were sug-
gested by peer reviewers via the website. Three voting mem-
bers (clinician-scientists) and one of the authors (N.P., nonvot-
ing) were present at the meeting. Each participating
clinician-scientist was given the evidence report to review
2 weeks before the meeting. Clinician-scientists used the infor-
mation in the documents to form an evidence-based recom-
mendation on addition, removal or replacement for each sug-
gested medication change. The clinician-scientists submitted
comments on each suggestion to the research team before the
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meeting. The comments were compiled by research assistants
(A.B., T.L., E.O., Y.R. and H.W.) and presented to all
clinician-scientists during the meeting to facilitate discussion
among the clinician-scientists. Each voting member discussed
his or her opinion without interruption, followed by open dis-
cussion. After each group discussion, the participating clinician-
scientists voted by independently recommending whether the
suggested change should be made based on the evidence gath-
ered and from their own clinical expertise. The meeting used a
modified nominal group technique, involving independent con-
sideration before the meeting, group discussion and voting on
recommended changes to the adapted list.!7

The strength of each recommendation (strong or weak)
was determined by the 3 participating clinician-scientists. The
final recommendations were deemed strong if all clinician-
scientists were in agreement for or against the recommenda-
tion and at least 2 had made strong recommendations. If this
criterion was not met, the recommendation was deemed weak
in the direction of the majority of clinician-scientist votes.
The strength of evidence supporting each recommendation
was determined by vote using the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE)
system.»® The strength of the recommendation reflects the
importance of the decision, whereas the strength of the evi-
dence reflects how unlikely it is that new evidence would
change the recommendation.

Identification and addition of commonly prescribed
medications

To identify commonly prescribed medications missing from
the list, we reviewed the Ontario Public Drug Programs pre-
scription data. These programs provide publicly funded medi-
cations to social assistance recipients and others. For each
medication, if there was an equivalent on the draft list of child
essential medicines according to the Canadian RxT¥, the med-
ication was not selected for further review. Medications were
considered equivalent if they treated the same condition and/
or were from the same class of medications. A physician (E.O.)
and a pharmacist (N.U.) completed this process. The medica-
tions that were not already on the provisional list of essential
medicines for children and for which there were no equivalents
were selected for further review. Evidence reports presenting
current information about the effectiveness and safety of these
medications were created and disseminated to clinician-
scientists for review. A clinician-scientist meeting was held on
Mar. 23, 2017, at which the participants deliberated and voted
for or against addition of each medication to the child essential
medicines list. Three voting members (clinician-scientists) and
N.P. were present at the meeting. Where there was consensus,
the medication was added or not added to the list, as appropri-
ate, and the website was updated. If consensus was not
reached, the decision whether to add the medication was
deferred untl more evidence could be provided.

Patient and community involvement
The process for developing and revising the list was codevel-
oped with a panel of 11 community members recruited from
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the area surrounding St. Michael’s Hospital, Toronto, through
canvassing, random-digit dialing and existing community
groups. The community guidance panel met every 1-2 months
during the development of the list and provided input on
issues including the criteria used to select medications, how to
maintain the list and the knowledge translation strategy. The
members of the community guidance panel did not suggest
particular changes to the medications on the list.

Ethics approval
The study was approved by the Research Ethics Board of St.
Michael’s Hospital, Toronto.

Adaptation of essential medicines list for adults

"The most recent preliminary essential medicines list for Canada
contains 134 items.’ In creating our provisional list for children,
73 items were removed from the adult list because they were not
indicated for use in children in the WHO Model Formulary for
Children or were not relevant in the Canadian health care con-
text. This resulted in a provisional child list of 61 essential medi-

Medications on preliminary list of
essential medicines for adults in
Canada (adaptation of WHO essential
medicines list)

n=134
—— Medication removed because not
appropriate for children according to
WHO model formulary for children or not
relevant to Canadian health care context
n=73
Y

Medications on preliminary list of
essential medicines for children in
Canada
n =61

Peer review feedback

* Suggestion to add a medication n =3

* Suggestion to remove a medication n =1

* Suggestion to replace a medication on the
list with another medication n =1

Ontario Public Drug Programs

prescribing data

¢ Medications identified for potential addition
n=16

— Clinician-scientist deliberation
¢ Medication added n=7
¢ Medication removed n =1
* Medication replaced n =1

Y

Medications on provisional essential

medicines list for children in Canada
n=67

Figure 1: Flow diagram summarizing the development of the provi-
sional essential medicines list for children in Canada. Note: WHO =
World Health Organization.



cines. Figure 1 illustrates the development process for the child
list of essential medicines. The list can be found at cleanmeds.ca.

Peer-review suggestions
Four peer reviewers suggested changes to the list; the response
rate was 31%.

Three suggestions to add, 1 suggestion to remove and
1 suggestion to substitute medications on the list were made
by peer-reviewers. Deliberations that took place at clinician-
scientist meetings led to removal of 1 medication and replace-
ment of 1 medication.

Identification of commonly prescribed medicines
Evidence reports for the 16 potential additions to the list
based on Ontario Public Drug Programs prescribing data
were presented to clinician-scientists for review, and a
clinician-scientist meeting was held at which deliberation took
place. As a result of this process, 7 medications were added to
the essential medicines list for children in Canada.

Clinician-scientist review

All invited clinician-scientists agreed and participated; the
response rate was 100%. The suggested changes based on peer
reviewers and commonly prescribed medications together
resulted in a list of 67 medications (Appendix 1, available at
www.cmajopen.ca/content/6/1/E146/suppl/DC1).

We adapted the provisional essential medicines list for adults
using a 4-step process involving a small group of Canadian
clinicians and clinician-scientists. The provisional essential
medicines list for children in Canada contains 67 medications.
This is a work in progress, and the list will likely be revised
and grow as further input is gathered. The current short list
may allow clinicians to learn more about fewer drugs and
could improve appropriateness of clinician prescribing.>!?

Essential medicine lists for children differ from country to
country in the way they are developed and presented; some
countries include details of the list development process and
guidelines for preparation, prescribing and how to use the doc-
ument. Some lists are stand-alone documents specific to chil-
dren, whereas others are a pediatric section within a larger list
or formulary. The number of medications included in child
essential medicine lists or formularies ranges from 4 (Egypt) to
over 1000 (United Kingdom).?*?! List information by country
is presented in Supplementary Table S1, Appendix 1.

Details on the development process for pediatric lists and
formularies are not readily available for all countries; however,
some countries make this information publicly available. The
British National Formulary for Children and the Kinderfor-
mularium (Dutch Paediatric Formulary) present information
on the development of their child formularies including the
contributing bodies, the sources of information and how the
information was validated.?"** Although these are not essential
medicines lists, their purpose is similar to that of our child
essential medicines list: to aid decisions on prescribing, dis-
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pensing and administering medicines.?*? The process for

developing the British National Formulary for Children and
the Dutch Paediatric Formulary is aligned with the process for
developing our child essential medicines list: collaboration;
consulting expert clinical advisors, the literature, systematic
reviews, consensus guidelines, reference sources and com-
ments from readers; and continuous revision are important
components.” The British National Formulary for Children
also includes information in such areas as how to use the for-
mulary, selecting suitable preparations, dosage selection and
writing prescriptions.?! Likewise, South Africa includes these
details around the development process for their Standard
Treatment Guidelines and Essential Medicines List for
hospital-level pediatrics, as does India for their Essential Medi-
cines List for Children of India.**** The processes and meth-
ods used in other jurisdictions will continue to be consulted as
we further develop and maintain the provisional essential med-
icines list for children in Canada.

The provisional list of essential medicines for children we
have created lists medications in alphabetical order or thera-
peutic area and includes the source of the suggestion. Further
details and the presentation of our list for children are to be
decided through additional input and collaboration.

Limitations

The development process was dependent on evidence for the
individual medicines, and high-quality evidence in children
was often lacking. It is unclear whether it would be better to
consider lower-quality studies. More high-quality evidence
would facilitate development of the child essential medicines
list. In many cases, there is not a clear basis for prescribing
advice in children. We reviewed only the evidence for sug-
gested changes; some medications on the WHO model list of
essential medicines may not be well studied in children
despite reviews conducted by that organization. The list may
include medicines from the WHO model list that are not
effective or are harmful.

The list was peer reviewed by a small number of people.
Input through the website could be increased by direct adver-
tising of the website to a range of clinicians. Other medica-
tions, including those usually prescribed by subspecialists
(e.g., seizure disorder medications), may have been suggested
had there been more peer reviewers. In the future, reviewers
should include subspecialists such as pediatric neurologists.
The small number of clinician-scientists making the final
decisions meant that the final composition of the list may have
been dependent on the judgments of just a few people.

Using commonly prescribed medications as one of the
starting points for list development may have reinforced inap-
propriate prescribing practices; however, we created evidence
reports regarding safety and efficacy for each medication and
disseminated them to clinician-scientists before final recom-
mendations on whether to add these medications to the list.
Also, there are local and systems processes that can address
inappropriate prescribing that occurs today without a list.

We did not consider local availability of medications in
creating the provisional essential medicines list for children in
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Canada; the current availability of medicines as products that
can be ordered through Canadian pharmacy wholesalers was
not within the scope of this research.

Conclusion

We have developed a provisional short list of essential medi-
cations for children in Canada that can be refined in the
future based on wider input. The list should be continuously
revised by peer reviewers and clinician-scientists based on
new evidence. Future work should determine the applicabil-
ity of the list across Canada, the impact of list adoption on
actual prescribing and the effects of list-driven prescribing on
patients.
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