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The long and winding road to improving 
immunization rates: Sharing best practices in 
Canada
MacDonald, NE1* 

Abstract
Vaccines are one of the most effective ways to decrease childhood mortality. Unfortunately, 
however, Canada placed 28th out of 29 high-income countries in a 2013 UNICEF report 
that compared national uptake rates of early childhood immunizations. Work is underway to 
address this issue as reflected in the 2016 federal budget which highlights the importance of 
improving access to immunization. There are many steps that can be taken to improve vaccine 
uptake, such as identifying and better understanding the individual and program level factors 
that underlie delay or refusal to receive vaccines. However, it is challenging to find evidence 
and ensure its relevancy within the Canadian context. Targeted resources are needed that 
address the complexity of immunization along the entire continuum from vaccine manufacture 
through to patient uptake. Although there is a lot of information relevant to Canada, it has 
not been gathered together in one “go to” site and it is not curated. Canada needs a solid, 
easily accessible, user-friendly platform for sharing what works in immunization with health care 
professionals as well as parents and patients. This platform would be a major step in facilitating 
vaccine acceptance in Canada.

Affiliation
1 Department of 
Pediatrics‑Infectious Diseases, 
Faculty of Medicine, Dalhousie 
University, Halifax, NS

*Correspondence: noni.
macdonald@dal.ca

Introduction
Vaccines are an important tool in decreasing childhood mortality 
worldwide. They are so important that in 2010, the Global 
Vaccine Action Plan (GVAP), set forth a vision for the Decade 
of Vaccines to develop a “framework to prevent millions of 
deaths by 2020 through more equitable access to existing 
vaccines for people in all communities”. This plan was endorsed 
by the 194 member states of the World Health Assembly 
(including Canada) in May 2012 (1). Yet, despite the fact that: 
vaccines have eradicated smallpox, are closing in on polio, have 
recently been credited with eliminating indigenous measles 
in the Americas and are supported by a large body of high 
quality scientific evidence demonstrating the importance of 
vaccination throughout the life course; immunization of infants, 
children, adolescents and adults is neither readily accepted nor 
demanded by all.

Immunization coverage 
We are now more than half way through the Decade of Vaccines, 
yet Canada placed a dismal 28th out of 29 high-income countries 
in the UNICEF Office of Research’s Innocenti Report 2013 
that compared uptake rates of early childhood immunizations 
country by country (2). Since many provinces and territories 
lack robust immunization registries, some experts quibble with 
the Canadian reported rate of 84%, but none would argue 
that Canada is anywhere near the over 95% rates reported for 

Finland and several other countries. Strategic Objective 2 of 
the GVAP states that “individuals and communities understand 
the value of vaccines and demand immunization as both their 
right and responsibility” (1). Regardless of whether Canada’s 
early childhood immunization rate was precisely 84% or not, 
Canada must do better in terms of vaccine acceptance and 
vaccine demand not just for early childhood vaccines, but also 
for adolescent and adult vaccination including immunization 
for pregnant woman. The congenital rubella case reported in 
Ontario in late 2015 demonstrates that gaps remain in the fetal 
rubella protection program which can lead to tragic and lifelong 
consequences (3). 

Improving equity of access to immunization was highlighted in 
Canada’s 2016 federal budget which earmarked $25 million over 
five years, starting in 2016/17 so that “the Public Health Agency 
of Canada will update the national immunization coverage 
goals and disease reduction targets, improve Canada’s ability 
to identify under- and un-immunized Canadians, and develop 
a focused program to improve vaccine access and uptake” (4). 
The recommendations of the 2015 Vaccine Acceptance and 
Uptake Working Group provide a road map for PHAC on moving 
forward to address vaccine hesitancy (Unpublished data. Dr. 
Robert Pless, Public Health Agency of Canada).

Addressing vaccine hesitancy
Vaccine hesitancy, or “the delay in acceptance or refusal of 
vaccines despite availability of vaccine services,” is a well 

Suggested citation: MacDonald, NE. The long and winding road to improving immunization rates: Sharing best 
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recognized problem in Canada and globally (5). Unfortunately, 
ensuring timely acceptance of vaccines is not easy for provincial 
and territorial immunization programs or front line health care 
professionals. Simply providing information about the benefits 
of vaccines and the risks of vaccine preventable diseases is not 
enough (6,7). Overselling by emphasizing the facts about vaccine 
benefits and disease risks alone may exacerbate hesitancy and 
diminish on-time vaccine acceptance (8). The article in this issue 
by Eve Dubé and colleagues emphasizes the complexity of the 
vaccine hesitancy problem and offers potential intervention 
and prevention strategies that may be useful in the Canadian 
context (9). Sadly, there is no “magic bullet” intervention that will 
address all concerns about vaccine complacency, convenience 
and confidence hesitancy such that vaccine acceptance would 
become the norm for all but the very small minority (likely under 
one to two percent) who are firm vaccine deniers (8).

As noted by Dubé and others, listening to and determining 
the factors underlying delay or refusal are critical first steps at 
the individual and program level (9–11). Communication and 
intervention strategies must be tailored to address the problem. 
Specific parental and patient concerns need to be addressed 
whether they are about vaccine safety, vaccine preventable 
disease risk, fear of needles or other issues. Since vaccine 
hesitancy is vaccine specific and varies by context, time and 
place (8), the list of “new” concerns that pop up may seem 
endless and daunting, especially for front line workers if the 
needed evidence is not at their fingertips or is in a format that is 
not relevant to the hesitant parent or adult patient. 

It is often difficult to find evidence quickly and ensure its 
relevancy in the Canadian context. The article in this issue on 
the “what, where and for whom” of different National Advisory 
Committee on Immunization (NACI) products offers helpful 
tips that will move Canada forward (12). For example, there are 
detailed evidence-based NACI statements on the PHAC website 
(13), NACI summaries in the Canada Communicable Disease 
Report such as the annual seasonal influenza vaccine statement 
(14) and update on hepatitis A (15) as well as practice-oriented 
immunization information including chapters on each vaccine 
in the Canadian Immunization Guide (16). These are all useful, 
regularly updated and one can subscribe to automatically receive 
NACI and CIG updates (17). 

Unfortunately, a “what to find where” article is not enough. 
Targeted resources addressing the complexity of immunization 
from vaccine manufacturing to patient receipt are needed. 
Parents/patients have raised concerns at various points along 
this long continuum from production to the arm. Concerns 
about vaccine safety are common. These can undermine trust 
in the system and augment hesitancy to vaccinate. Canada has 
a very robust vaccine safety system designed to assure high 
quality and safe vaccines. There is a high quality vaccine delivery 
system to provide immunization services to patients and a high 
quality surveillance system to find adverse events following 
immunization and determine if these are related to the vaccine 
or the vaccine program and whether action needs to be taken. 
Indeed, Canada is a leader in vaccine safety. However, many 
health care professionals are unaware of the robustness and 
breadth of the vaccine safety system. The Canadian Paediatric 
Society Committee on Immunization and Infectious Diseases 
provides a practical overview of Canada’s vaccine safety program 
that can help front line workers better answer vaccine safety 

system questions raised by parents/patients (18). The importance 
of the network of special immunization clinics across the country 
cannot be overstated. These are staffed by pediatric and adult 
vaccine specialists who are well experienced in addressing 
challenging adverse events following immunization and who can 
help assess and counsel those who have had a serious adverse 
event following immunization. 

Accessing best practices
The articles in this issue barely scratch the surface regarding 
the evidence and information needs of immunization program 
managers and front line health care workers. While much relevant 
Canadian information is available, it has not been gathered 
together in one “go to” site and it is not curated. For example, 
many front line workers may not be aware of the Canadian 
Paediatric Society’s parental advice on risks and responsibilities 
of vaccination (19). Similarly, immunization program managers 
are likely unaware of the recently developed WHO EURO 
guidance on how to address vocal vaccine deniers in public—a 
task many find very stressful (20). Even basic awareness of these 
documents does not make them more accessible on the web. 
Furthermore, there is no simple way to consult an expert when 
an immunization conundrum arises. Canada does not have an 
Immunization Action Coalition like the United States that “works 
to increase immunization rates and prevent disease by creating 
and distributing educational materials for health professionals 
and the public that enhance the delivery of safe and effective 
immunization services” (21). While Immunize Canada is a 
beginning, it is neither funded nor equipped to provide the 
breadth of materials, nor the curating activities and ability to 
respond to immunization query functions needed in Canada (22). 

Conclusion
Canada could be a leader in vaccines rates for children, 
adolescents, adults and the elderly. We need a more solid, easily 
accessible, user-friendly platform for health care professionals, 
parents and patients that will share what works in immunization. 
Higgledy piggledy information to support a global health priority 
is not enough. A one-stop platform with useful resources and 
evidence on best practices would be a major step along the road 
to supporting improvement in vaccine acceptance in Canada. 

Conflict of interest
None.
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Vaccine acceptance, hesitancy and refusal in 
Canada: Challenges and potential approaches
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Abstract
“Vaccine hesitancy” is a concept used frequently in vaccination discourse. This concept 
challenges previously held perspective that individual vaccination attitudes and behaviours 
are a simple dichotomy of accept or reject. Given the importance of achieving high vaccine 
coverage in Canada to avoid vaccine preventable diseases and their consequences, vaccine 
hesitancy is an important issue that needs to be addressed. This article describes the scope and 
causes of vaccine hesitancy in Canada and proposes potential approaches to address it.
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Introduction
Vaccination is one of the most effective interventions to 
prevent life threatening communicable diseases (1). Vaccination 
programs have successfully lowered the prevalence of many 
infectious diseases and, thus in Canada, poliomyelitis and 
smallpox have virtually disappeared (2). While the scientific and 
medical consensus on the benefits of vaccination is clear, an 
omnipresent negative discourse around the safety and efficacy 
of vaccines continues to play out in social and traditional media. 
Because of vaccination success, new generations of Canadians 
are unaware of the risks of many vaccine preventable diseases 
and their concerns have shifted to the risks of vaccines (3).

Vaccine hesitancy is a concept that challenges the previously 
held perspective that vaccination attitudes and behaviours are 
a simple dichotomy of “accept” or “reject” (4-6). The World 
Health Organization (WHO) Strategic Advisory Group of Experts 
(SAGE) Working Group on Vaccine Hesitancy has defined 
vaccine hesitancy as a “delay in acceptance or refusal of vaccines 
despite availability of vaccine services” (7). Vaccine hesitancy 
is recognized by the WHO as a growing concern worldwide, 
affecting high, middle and limited resource settings (8). This 
definition was adapted to the Canadian context based on the 
opinions of vaccination experts and health professionals. Vaccine 
hesitancy in Canada has been defined as “reluctance to receive 
recommended vaccination because of concerns and doubts 
about vaccines that may or may not lead to delayed vaccination 
or refusal of one, many or all vaccines” (9). This article describes 
the scope and causes of vaccine hesitancy in Canada and 
proposes potential approaches to address this issue. 

Prevalence of vaccine hesitancy in Canada
Most Canadian parents choose to provide all recommended 
vaccines to their children and childhood immunization rates are 
generally high across Canada (10,11). According to the results 
of the last Childhood National Immunization Coverage Survey 
(CNICS), only 1.5% of children in Canada have never received 
a vaccine (10). However, 70% of the parents surveyed indicated 
they were concerned about potential side effects from vaccines 
and 37% believed that a vaccine can cause the same disease 
it was meant to prevent (10). Results also showed that there 
is a small proportion of Canadian parents who believe that 
alternative health practices, such as homeopathy or chiropractic 
manipulations, can eliminate the need for vaccines (10). 

Results of other recent surveys conducted in Canada have 
also shown that a significant proportion of Canadians hold 
negative views about vaccination (12-15). Almost one-third of 
Canadians believe that parents should be able to decide against 
vaccination; approximately 20% believe that vaccines are directly 
linked to autism; and significant numbers of Canadians are not 
convinced of the benefits of herd immunity (the protection of a 
population against an infectious disease due to a high proportion 
of the population being vaccinated against it) (12-15). Results of 
a recent online survey conducted by the Canadian Immunization 
Research Network (CIRN) indicate that, while only three percent 
of parents said that their child had not received any vaccines, 
19% considered themselves to be vaccine hesitant (Dubé, E, oral 
presentation, CIRN Annual Meeting, May 19, 2016).

Results of another Canadian study indicate that front line vaccine 
providers believe that vaccine hesitancy is an increasingly 
prevalent issue in Canada. The surveyed vaccine providers 
noted that vaccine hesitancy resulted in increased time spent 
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discussing vaccination issues with concerned patients and extra 
appointments were needed to accommodate patients who 
wanted to spread out the vaccines over multiple visits (9).

Important gaps also exist in the understanding of what factors 
influence vaccine hesitant individuals’ decision for or against 
vaccination. Vaccine uptake does not always equal vaccine 
acceptance. There are situations where the uptake is high 
and the acceptance is low; for instance when individuals with 
concerns about the safety and/or effectiveness of vaccines 
choose to vaccinate only because of the requirements for school 
entry. In contrast, there are situations where the uptake is low 
but not due to vaccine hesitancy, such as when individuals 
believe in the value of getting vaccinated but do not do so 
because of logistics and accessibility barriers.

It is difficult to gain a clear picture of the prevalence of vaccine 
hesitancy among Canadians. Vaccine hesitancy varies across 
time, place and vaccine (6). There is no standardized tool to 
measure vaccine hesitancy except for one developed and 
validated in the United States to predict vaccination decisions 
of parents of infants based on their attitudes at birth or just 
after birth (16). In the absence of standardized indicators and 
without immunization registries (electronic records of all the 
public health recommended vaccines an individual has received, 
the age they received them and the specific lot numbers they 
came from—for safety surveillance reasons and reporting of 
adverse event following immunization), it is challenging to 
measure the scope of vaccine hesitancy in Canada. The results 
of a recent Ontario study that examined trends in medical and 
nonmedical immunization exemptions to measles containing 
vaccines have shown that the overall percentage of students with 
any exemption classification remained low between 2002/03 to 
2012/13 (less than 2.5%) (17). However, religious or conscientious 
exemptions significantly increased during the study period 
whereas medical exemptions significantly decreased for students 
between 7–17 years of age, which indicates an increase in 
vaccine refusals due to vaccine hesitancy (17).

What are the causes?
Vaccine hesitancy is complex and multidimensional. Indeed, 
there is no single cause of vaccine hesitancy because a mix of 
different factors is at play. Important drivers of vaccine hesitancy 
include: concern about the safety of vaccines, perception that 
vaccines are not beneficial, pain and needle fear or distrust of 
the pharmaceutical industry in the implementation of vaccination 
programs (18-20). Negative and false information about 
vaccination online and in social media is also an important cause 
of vaccine hesitancy. Indeed, many studies have suggested 
that the ubiquity of anti-vaccination content on the Internet 
contributes to an increase in vaccine hesitancy (21-27). Most 
studies that have examined vaccination related content on 
websites or social media platforms have shown that the quality 
of information is highly variable and there is a substantial amount 
of negative and inaccurate information (26,28-34). 

Lack of knowledge about vaccines is frequently identified as 
a cause of vaccine hesitancy (9,35,36). Studies conducted in 
different settings, however, have shown that vaccine hesitant 
parents appear to be well informed individuals who have 

considerable interest in health related issues and actively seek 
information (37-39). Indeed, education and socioeconomic status 
are related to vaccine acceptance, but not in the same way as 
they are related to health conditions or adherence to public 
health recommendations. Instead, increased vaccine hesitancy 
has been associated with both high and low education and high 
and low socioeconomic status, highlighting the complex array of 
interrelated factors at play (19).

Many studies have shown that, like most health behaviours, 
vaccine behaviours are complex and knowledge is only one 
of many determinants of vaccination decisions (18,35,40). The 
three Cs model (confidence, complacency and convenience) 
outlines three key interrelated causes of vaccine hesitancy. 
Vaccine confidence is defined as trust in a) the effectiveness and 
safety of vaccines; b) the system that delivers them, including 
the reliability and competence of the health services and health 
professionals and c) the motivations of the policy-makers who 
decide which vaccines are needed when and where. Vaccine 
complacency exists where perceived risks of vaccine preventable 
diseases are low and vaccination is not deemed a necessary 
preventive action. Complacency about a vaccine or about 
vaccination in general is influenced by many factors including 
other life/health responsibilities that may be seen to be more 
important at that point in time. Vaccine convenience is measured 
by the extent to which physical availability, affordability 
and willingness to pay, geographical accessibility, ability to 
understand (language and health literacy) and appeal of 
immunization services affects uptake. The quality of the service 
(real and/or perceived) and the degree to which vaccination 
services are delivered at a time and place and in the cultural 
context that are convenient and comfortable also affects the 
decision to be vaccinated (definitions adapted from MacDonald 
[6]).

What can be done about it?
Because causes of vaccine hesitancy and determinants of 
vaccine acceptance are complex and multidimensional, there 
is no “magic bullet” that can address vaccine hesitancy and 
enhance vaccine acceptance. A summary of the findings 
from 15 published literature reviews or meta-analysis of the 
effectiveness of different interventions to reduce vaccine 
hesitancy and/or to enhance vaccine acceptance reveals that 
simply communicating evidence about vaccine safety and 
efficacy to those who are vaccine hesitant has done little to 
stem the growth of hesitancy related beliefs and fears (41). 
Furthermore, failure to properly and systematically evaluate the 
relevance and effectiveness of these interventions across the 
spectrum of vaccine hesitant individuals and specific vaccines 
makes it difficult to know whether the results can be transferable 
or suitable for widespread implementation.

Addressing vaccine hesitancy requires strategies that are: 
tailored to the concerns of the different segments of the 
population; based on an empirical understanding of the 
situation; multi-component; ongoing; and pro-active rather than 
responsive or reactive (42). Unfortunately, most public health 
interventions that promote vaccination assume that vaccine 
hesitancy is due to inadequate knowledge about vaccines (the 
“knowledge deficit” approach) (35,36). However, as discussed 
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previously, the situation is complicated and underlying values 
and priorities compete with public health recommendations 
(43,44). Changing risk perception (a subjective judgment that 
people make about the characteristics and severity of a risk) 
through communication means that messages need to be 
tailored and targeted to account for the realities of community 
specific knowledge systems (e.g., adapted to address a vaccine 
scare peculiar to a specific context or tailored to religious beliefs 
of a specific community) and the unique information needs 
and preferences of particular communities (45,46). Successful 
communication is a “two way process, with an equal measure 
of listening and telling. Understanding the perspectives of the 
people for whom immunization services are intended, and their 
engagement with the issue, is as important as the information 
that experts want to communicate” (47).

Should the public health community respond to anti-vaccination 
activists (48)? Leask suggests that adversarial approaches against 
such activists can in fact enliven the battle and contribute to a 
false sense that vaccination is a highly contested topic (49). Most 
of the time, pro-vaccine advocates should “play the issue, not 
the opponent” (49). Efforts should be made to stop them only 
when anti-vaccination activists’ advice could lead to direct harm.

Future public health vaccine promotion efforts need to embrace 
Internet and social media possibilities and proactively promote 
the importance and safety of vaccines rather than adopt a 
reactive approach to anti-vaccination activists’ arguments 
(47,50,51). The role of social media in vaccine hesitancy 
creates a need to develop appropriate strategies for online 
communication. Such strategies should aim to provide vaccine 
supportive information, address misinformation published online 
and correspond to parents’ needs and interests (29).

Finally, Canadian parents still consider health care providers 
their most trusted sources of information and advice about 
vaccination (11,18). Health care providers’ recommendations are 
a major driver of vaccine acceptance (52-54). Risk communication 
about vaccines can be emotional for both parents and health 
care providers, especially when ideological positions are 
not compatible (55). To decrease vaccine hesitancy, health 
care providers should be well informed and address parents’ 
questions clearly (56). Health care providers should make clear 
recommendations to vaccinate, but should avoid “overselling” 
vaccination, as this can also increase hesitancy (57). Research has 
shown that people are more drawn toward, and are accepting 
of, information that shares their worldview (58,59). In contrast, 
when faced with information that contradicts their values, 
individuals can feel threatened, react defensively and their initial 
beliefs may become even more strongly held. Messaging that 
advocates vaccination too strongly may be counterproductive 
for those who are already hesitant (60,61). Many tools and tips 
exist to help providers in their discussions with vaccine hesitant 
or vaccine refusing patients (62-65). While approaches vary, 
they share common characteristics, such as the importance of 
maintaining a trustworthy patient provider relationship, as well 
as tailoring communication to patients’ specific concerns and 
doubts (Table 1).

Conclusions
Choosing to vaccinate one’s child remains the norm in 
Canada and most parents continue to vaccinate their children. 
However, clusters of un- or under-vaccinated individuals exist 
and Canadians are at risk of vaccine preventable diseases, as 
illustrated by recent outbreaks of measles, mumps and pertussis 
(67,68). Vaccine hesitancy is an important issue that must be 
addressed to maintain high vaccine coverage uniformly through 
the country and lower the incidence and consequences of 
vaccine preventable diseases.

Understanding the complex mix of factors that determine 
individual and collective vaccination behaviour is key to 
designing effective vaccination policies, programs and targeted 
interventions. Systematic theory-driven research on the 
determinants of vaccine acceptance and uptake, overall and 
by vaccine type at the public, provider and system levels are 
needed to inform policy and interventions. Evaluation research 
and randomized trials are also needed to assess the effectiveness 
of interventions, acquire insights on how they work and identify 
which approaches are most effective for different groups and 
populations.
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Vaccine 
position

Counseling strategies2

Vaccine 
acceptors

• Encourage / promote resiliency.
• Explain common side effects and rare adverse events.
• Use verbal and numeric descriptions of vaccine and 

disease risks.

Vaccine 
hesitant

• Build rapport, accept questions and concerns. 
• Establish honest dialogue, provide risk and benefit 

information about vaccines and diseases.
• Use decision aids and other quality information tools.
• Book another appointment to re-visit discussion, if 

needed.

Vaccine 
refusers

• Avoid debating back and forth about vaccination. 
• Aim to keep discussion brief, but leaving door open to 

further discussion.
• Inform about risks of non vaccination.
• Offer attendance at a special clinic3.

Table 1: Attitudes toward vaccination, with proposed 
counseling strategies1

1 Adapted from Leask (65) and Healy & Pickering (63) 
2 Most strategies are applicable to all groups 
3 Specialists in some countries offer clinics for children who have experienced an adverse event 
following immunization (66)
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Immunization guidance products: Different levels 
of detail for different uses
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Abstract 
The National Advisory Committee on Immunization (NACI) provides expert and evidence-based 
advice to the Public Health Agency of Canada (PHAC) on the use of human vaccines in Canada. 
This advice is presented in a variety of publications for different uses. A recent survey identified 
some confusion regarding the various NACI publication products. The objective of this article is 
to identify the level of detail and appropriate uses of the different NACI products. 

NACI statements provide a synthesis of current evidence and expert opinion on new vaccines 
or new indications for vaccines to inform immunization practices, policies and programs. NACI 
literature reviews inform new NACI statements and are published after the statement to inform 
readers about current literature on a specific immunization topic. The Canadian Immunization 
Guide (CIG) is a practice-oriented guide that synthesizes all the NACI statements and is 
updated regularly. NACI statement summaries are published in the Canada Communicable 
Disease Report (CCDR) and provide a high level overview of these statements shortly after they 
are published. These products provide a variety of options for users to choose how in-depth 
they wish to explore the evidence base and process for producing recommendations for 
immunization in Canada. 
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Introduction
New vaccines and recommendations on the best use of vaccines 
are being developed on an ongoing basis. Activities related to 
immunizations are a shared responsibility among the federal, 
provincial and territorial governments in Canada. The federal 
government is responsible for the regulation of vaccines, 
national vaccine safety monitoring, national disease surveillance 
and provision of expert led immunization advice. The National 
Advisory Committee on Immunization (NACI) is supported by the 
Public Health Agency of Canada (PHAC) and has been providing 
expert and evidence-based advice to the federal government 
since 1964. 

NACI makes recommendations on the use of vaccines currently 
or newly approved for use in humans in Canada, including the 
identification of groups at risk for vaccine preventable diseases 
for whom vaccination should be targeted (1). The Committee 
reports to the Assistant Deputy Minister of Infectious Disease 
Prevention and Control Branch of the Public Health Agency of 
Canada and works with staff of the Centre for Immunization and 
Respiratory Infectious Diseases at PHAC to provide ongoing 
medical, scientific and public health advice. 

As the field of vaccine research and evidence-based decision 
making has evolved, NACI’s processes and methods have also 
evolved. For example, when developing new statements, NACI 
often conducts comprehensive literature reviews to guide the 
expert advice of the Committee (2). 

NACI does more than issue NACI statements. A variety 
of products have been developed to serve the needs of 
different audiences, including frontline providers, policy staff 
and decision-makers at different levels of government and 
researchers. NACI products include NACI statements, literature 
reviews, the Canadian Immunization Guide (CIG) and NACI 
summaries in the Canada Communicable Disease Report (CCDR). 

A recent survey of NACI stakeholders identified that some 
users find it difficult to identify which NACI product is for whom 
(unpublished data). The objective of this article is to identify 
the level of detail and appropriate uses of the different NACI 
products. 

Detailed products 

NACI statements
NACI statements provide a high level of detail. They are a 
written record of the evidence that was collated and analysed 
by the Committee and informed the final recommendations. 
Statements are written when a new product is introduced, 
when a new and significant indication is authorized, when 
new evidence on a vaccine becomes available, or when a new 
question about the use of a vaccine has been reviewed. For 
example, NACI was asked to review the use of Hepatitis A for 
pre exposure immunization. Following review of the data, NACI 
determined that pre exposure immunization could be safely 
offered for those six months of age and older (3). Additionally, a 
statement may be needed if there are significant changes in the 
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epidemiology of a particular disease or after a new safety signal 
is detected. For example, after Canadian researchers and others 
identified a slightly increased risk of febrile seizures following 
administration of the combined measles, mumps, rubella and 
varicella vaccine, NACI developed new recommendations to 
address this (4). Statements include details about the methods 
that were used to retrieve and review primary literature, as well 
as a detailed look at the studies and grading of the evidence 
that informed the recommendations of NACI (5). 

The target audience for statements includes those interested 
in immunization decision making, those designing vaccine 
programs and other policy-makers. While certainly available to 
frontline providers and useful to read as a continuing medical 
education activity, NACI statements offer more detail than 
is needed to provide immunizations. The types of questions 
that can be answered from a statement include: What was the 
evidence that informed these recommendations? What was the 
quality of this evidence and what role did expert opinion play? 

NACI literature reviews
When there is a large volume of evidence on a topic, NACI 
will often conduct or commission an evidence-based review to 
synthesize the evidence that will inform their recommendations. 
Once the research questions have been developed by NACI, 
literature is collected and appraised according to NACI’s 
published methodology (2). This typically includes a detailed 
description of the methods used to identify appropriate 
literature along with an in-depth review and description of 
that literature. Publishing a literature review separately allows 
the corresponding statement to be streamlined and concise. 
These reviews do not provide vaccine recommendations or 
immunization guidance.

The target audience for these comprehensive reviews is 
individuals who wish to review all the relevant literature related 
to a specific question that informed a recommendation by NACI. 
For example, in 2016 a literature review was published on the 
topic of high dose seasonal influenza vaccine for adults 65 years 
and older (6). This review provided the evidence base for the 
2016-17 Seasonal Influenza Statement on the use of high dose 
trivalent influenza vaccine in adults 65 years of age and older 
(7). Not all questions reviewed by NACI have a formal literature 
review published; it depends in part on the amount of evidence 
that must be reviewed. The decision to publish a literature 
review separately from the statement is made on a case by case 
basis. 

Summative products

The Canadian Immunization Guide
The CIG is the authoritative guide on current NACI immunization 
recommendations. It began as a small paperback in 1979 (8) 
and its scope has expanded over time. In 2012-13, the CIG was 
transformed into an online tool that is now updated regularly to 
reflect the current state of vaccine knowledge and summarizes 
the most up-to-date NACI recommendations as well as travel 
vaccine recommendations from the Committee to Advise on 
Tropical Medicine and Travel (CATMAT). It includes sections on 
key immunization information, vaccine safety, vaccination of 
specific populations, active vaccines and passive immunizations. 

Each section of the CIG is reviewed at least once every four 
years. Alternatively, when a new NACI or CATMAT statement 
is published with recommendations, changes to the content 
in the relevant CIG chapters are also made to ensure that the 
CIG contains the most up-to-date immunization guidance from 
NACI and CATMAT. These changes are highlighted in the Table 
of Updates on the CIG website (9) and published annually as 
a summary in CCDR (10). It is particularly useful when multiple 
statements have been made on a vaccine. For example, there 
have been many NACI statements on HPV vaccines over 
the past decade as the vaccine products and evidence have 
evolved. The CIG brings together all the current HPV vaccine 
recommendations and information into one place (11).

The CIG is written in the form of a quick reference guide for 
frontline immunization providers in Canada. Although routine 
vaccine schedules may vary among provinces and territories, 
the CIG provides definitive advice about special populations, 
travel vaccines, vaccine administration, storage and handling, 
co-administration of vaccines, passive immunizing agents and 
more.

NACI summaries in the CCDR
Summaries of NACI statements are published in the CCDR 
shortly after a new statement is published. They are directed to 
front line vaccine providers and identify new recommendations 
and provide a link to the full statement. For example, see the 
summary in this issue on the interim NACI recommendations for 
pneumococcal vaccine (12).

Information on all these NACI products is summarized in Table 1. 

Table 1: An overview of key features of PHAC 
publications on NACI advice

Product Features Details

NACI 
statements

Designed 
for

• Informing provincial/territorial vaccine
program discussions and decisions.

• Providing a synthesis of the evidence
informing recommendations and their
rationale.

• Finding key references to research studies
that vaccine recommendations are based on.

Not 
designed 
for

• Finding key information quickly (such as
preparation of the vaccine, safety details etc.)
to help make decisions when giving vaccines
to patients.

• Background information about vaccines,
vaccine administration and immunological
concepts.

Timelines

• Statements may be updated if:
 - There is a new product/indication,
 - There has been a significant change in

epidemiology,
 - New evidence on a vaccine becomes

available,
 - A new question about the use of a vaccine

needs to be reviewed,
 - A new safety question has been identified,

OR
 - There is a vaccine supply issue

Where to 
find them

National Advisory Committee on Immunization 
(NACI) Recommendations, Statements and 
Updates (http://www.phac-aspc.gc.ca/naci-ccni/
index-eng.php)

http://www.phac-aspc.gc.ca/naci-ccni/index-eng.php
http://www.phac-aspc.gc.ca/naci-ccni/index-eng.php
http://www.phac-aspc.gc.ca/naci-ccni/index-eng.php
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Conclusion
New vaccines, research and immunization strategies are being 
developed all the time to prevent and minimize the effects of 
infectious diseases, as well as to optimize safety and efficiency of 
vaccine administration. NACI continues to develop immunization 
information and guidance products to meet the needs of a 
diverse readership. Understanding the purpose and content of 
each product will help public health professionals and clinicians 
choose the most appropriate product. 

Those who are interested can receive ongoing updates of 
NACI related products by joining the NACI list serve (13). 
Any questions or comments related to NACI statements, 
evidence-based reviews and the Canadian Immunization Guide, 
can be sent through the Contact Us feature on the PHAC 
website (14). 
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Updates to the Canadian Immunization Guide: 
April 2015 to October 2016
Jensen C1, Lerch R1 on behalf of the National Advisory Committee on Immunization (NACI)*

Abstract
The Canadian Immunization Guide (CIG) is a trusted, reader-friendly summary of information 
and advice on immunization that has been used by health care providers and policy makers 
for decades. It is continuously updated based on new recommendations from the National 
Advisory Committee on Immunization (NACI) and the Committee to Advise on Tropical 
Medicine and Travel (CATMAT), two external advisory bodies to the Public Health Agency 
of Canada. In September 2016, the CIG moved to a new web platform that has improved 
navigability and is more mobile friendly. Between April 2015 and October 2016, five new 
NACI statements were published and are reflected in the CIG. The objective of this article is 
to provide readers with highlights of recent key changes to active vaccine recommendations 
in the CIG. For example, Hepatitis (HA) vaccine may now be administered to persons six 
months of age and older and considered for all individuals receiving repeated replacement 
of plasma-derived clotting factors. There are now new recommendations for the use of HA 
immunoglobulin post-exposure prophylaxis. For Human papillomavirus (HPV) vaccine, any of 
the authorized HPV vaccines in Canada, including HPV9 vaccine, can be used according to the 
recommended HPV immunization schedules. For influenza vaccine, adults with neurologic or 
neurodevelopment conditions have been added to the group for whom influenza vaccination 
is particularly recommended, high-dose influenza vaccine has been approved for use in 
Canada in adults ≥65 years of age and live attenuated influenza vaccine (LAIV) is no longer 
a preferentially recommended product for use in children and adolescents. On an individual 
basis, pneumococcal conjugate 13-valent (PNEU-C-13) vaccine may be recommended to 
immunocompetent adults aged 65 years and older if not previously immunized against 
pneumococcal disease. When it is given, it should precede the pneumococcal polysaccharide 
23-valent (PNEU-P-23) vaccine. Varicella immune globulin may now be administered up to 10
days since last exposure for the purpose of disease attenuation and there were a number of
minor changes to the criteria for assessing varicella immunity.
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Introduction 
Since 1979, the Canadian Immunization Guide (CIG) has 
provided a trusted, reader-friendly summary of information on 
immunization and has been used by health care providers who 
administer vaccines to their patients and by policy makers for 
the delivery of immunization programs. The CIG, published 
by the Public Health Agency of Canada (PHAC), translates 
recommendations and guidance from the National Advisory 
Committee on Immunization (NACI) and the Committee to 
Advise on Tropical Medicine and Travel (CATMAT), into a 
single resource. NACI is a PHAC advisory body that makes 
recommendations for the use of vaccines currently or 
newly approved for use in humans in Canada, including the 
identification of groups at risk for vaccine-preventable diseases 
for whom vaccination should be targeted (1). CATMAT is an 
expert advisory body that assists PHAC with travel health-related 
advice for travellers and health care professionals. Both NACI 
and CATMAT recommendations are published by PHAC and 
summarized in the CIG (2). 

The CIG is divided into five parts, covering key immunization 
information, vaccine safety, special populations, active vaccines 
and passive immunization agents. Part 4 on Active Vaccines, 
is organized into disease-specific chapters and provides 
information about disease characteristics and epidemiology, as 
well as vaccine-specific information and recommendations for 
use. It is the part of CIG that is most often updated in relation to 
new recommendations. 

The CIG is maintained by NACI. Chapters are updated as new 
evidence about vaccines and vaccine preventable diseases 
becomes available and as NACI and CATMAT statements and 
updates are published. Since 2012, the CIG has been published 
online in an electronic format (2). A Table of Updates summarizes 
key changes as they are made to individual chapters. The date 
on which a chapter has last been reviewed or updated is noted 
on the respective webpage. In September 2016, the CIG moved 
to a new web platform and is now mobile friendly with increased 
navigability for users. 

Suggested citation: Jensen C, Lerch R on behalf of the National Advisory Committee on Immunization 
(NACI). Updates to the Canadian Immunization Guide: April 2015 to October 2016. Can Comm Dis Rep 
2016;42(12):256-9. https://doi.org/10.14745/ccdr.v42i12a04
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The objective of this article is to provide highlights of recent 
key changes to active vaccine recommendations in the CIG that 
have been made since the last CIG update, specifically from April 
2015 to October 2016 (3). 

Approach
When developing recommendations, NACI conducts 
comprehensive knowledge syntheses and analyses incorporating 
scientific reviews, evolving practices and national and 

international recommendations. The recommendations are 
then translated into the corresponding chapters of the CIG. 
Detailed recommendations concerning immunization and the 
use of vaccines available in Canada can be found in the relevant 
statements and statement updates (1). 

Summary of updates
Table 1 provides a summary of recent changes and additions to 
the CIG, noting what recommendations are now outdated. 

Table 1: Highlights of key changes to active vaccine recommendations in the Canadian Immunization Guide, April 
2015 to October 2016

Active 
vaccine

Previous recommendations New recommendations

Hepatitis A 
(HA)

Hepatitis A (HA) vaccine may be 
administered to persons twelve months of 
age and older.

HA vaccine may be administered to persons six months of age and older (4).

Immunization with HA vaccine may be 
considered for people with haemophilia A 
or B receiving plasma-derived replacement 
clotting factors. 

Immunization with HA vaccine may be considered for all individuals receiving repeated 
replacement of plasma-derived clotting factors (4).

No previous recommendation. For post-exposure prophylaxis within 14 days of exposure of susceptible adults 60 years 
of age and older who are household or close contacts of a case, standard human immune 
globulin (Ig) may be provided in addition to HA vaccine (4).

HA immunization is recommended 
for persons with chronic liver disease, 
including those infected with hepatitis C 
and chronic hepatitis B carriers, because 
they are at risk of more severe disease if 
infection occurs.

For post-exposure prophylaxis of susceptible individuals with chronic liver disease, Ig should 
be provided within 14 days of exposure in addition to HA vaccine (4).

Human 
papillomavirus 

(HPV)

Vaccination with HPV2 or HPV4 according 
to the recommended HPV immunization 
schedules. 

Any of the currently authorized HPV vaccines in Canada, including the recently authorized 
HPV9 vaccine (Gardasil®9) can be used according to the recommended HPV immunization 
schedules (5).

Influenza

Influenza vaccine was indicated 
only for children with neurologic or 
neurodevelopment conditions.

Adults with neurologic or neurodevelopment conditions have been added to the group for 
whom influenza vaccination is particularly recommended (6).

No previous recommendation. Fluzone® High-Dose influenza vaccine has been approved for use in Canada in adults ≥65 
years of age (6). 

There is evidence that high-dose trivalent inactivated influenza vaccine for older adults should 
provide superior protection compared with the standard dose intramuscular vaccine.

Live attenuated influenza vaccine (LAIV) 
was a preferentially recommended product 
for use in children and adolescents 2–17 
years of age. 

LAIV is no longer a preferentially recommended product for use in children and adolescents 
2–17 years of age (7).

Data are not currently available to 
support the safe administration of LAIV 
to egg-allergic individuals; therefore, this 
practice is not currently recommended.

Egg-allergic individuals may be vaccinated against influenza using LAIV (8).

Pneumococcal

No previous recommendation for 
PNEU-C-13 for immunocompetent adults 
aged 65 years and older. 

On an individual basis, pneumococcal conjugate 13-valent (PNEU-C-13) vaccine may be 
recommended to immunocompetent adults aged 65 years and older not previously immunized 
against pneumococcal disease, for the prevention of community acquired pneumonia (CAP) 
and invasive pneumococcal disease (IPD) caused by the 13 pneumococcal serotypes included 
in the conjugate vaccine. When it is given, it should precede the pneumococcal polysaccharide 
23-valent (PNEU-P-23) vaccine (9).

Varicella

Previous recommendations for minimum 
intervals were provided for specific 
products. 

Although an interval between two varicella-containing vaccines of at least three months for 
children less than 13 years of age and six weeks for individuals 13 years of age and older 
continues to be recommended, a four week interval may be considered in exceptional 
circumstances. If the second dose of varicella-containing vaccine is administered at an interval 
of less than four weeks, it should be repeated (10).

Varicella immune globulin (VarIg) is of 
maximal benefit if administered within 
96 hours after first exposure. If more 
than 96 hours have elapsed since the last 
exposure, the benefit of administering 
VarIg is uncertain.

Varicella immune globulin may be administered up to 10 days since last exposure for the 
purpose of disease attenuation (11). 
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In addition to the changes identified in the table for varicella 
vaccine, further clarification was provided to the criteria for 
assessing susceptibility for varicella immunity, the use of 
self-reported history and healthcare provider diagnosis as well 
as guidance for health care workers, pregnant women and 
immunocompromised individuals (12).

Conclusion
The CIG is continuously updated to incorporate new science 
and practices as reflected in the most recent NACI and CATMAT 
statements and statement updates. PHAC is committed to 
providing information on immunization and vaccines available 
for use in Canada in an easily accessible, reader-friendly format, 
through timely and ongoing CIG updates. 

Questions or comments related to the CIG, statements or 
literature reviews can be directed through the NACI Contact Us 
feature (13).

To receive information regarding new NACI recommendations, 
statements and updates and/or updates to CIG chapters, please 
subscribe to the NACI mailing list (14).
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Did you know KIDS UNDER 5 are at higher risk of serious  
complications (like pneumonia) from the flu?

Their immune systems are still developing, making infections harder to fight off.

To prevent getting or spreading the flu:
+ Everyone over 6 months of age should get a flu vaccine every year
+ Teach your kids to: 

> Clean their hands frequently and thoroughly
 >  Cough and sneeze into their arm, not their hands
 >  Keep their hands away from their face

+ Keep common surface areas clean and disinfected
+ If you or your child get sick, stay home

IT’S FLU SEASON

TO LEARN MORE AND TO FIND OUT WHERE TO 
GET YOUR FLU VACCINE VISIT CANADA.CA/FLU© Her Majesty the Queen in Right of Canada, as represented by the Minister of Health, 2016  |  Pub.: 160125

IS IT A COLD
OR THE FLU?

SYMPTOM COLD FLU (INFLUENZA)

Fever Rare Usual, high fever (102°F/39°C to 104°F/40°C);  
sudden onset, lasts 3–4 days

Headache Rare Usual, can be severe

General aches and pains Sometimes, mild Usual, often severe

Tired and weak Sometimes, mild Usual, may last 2–3 weeks or more

Extreme fatigue Unusual Usual, early onset

Runny, stuffy nose Common Common

Sneezing Common Sometimes

Sore throat Common Common

Chest discomfort, coughing Sometimes, mild to moderate Usual, can be severe

Complications Can lead to sinus  
congestion or earache

Can lead to pneumonia and respiratory failure;  
can worsen a current chronic respiratory condition; 
can be life-threatening

TO LEARN MORE AND TO FIND OUT WHERE TO 
GET YOUR FLU VACCINE, VISIT CANADA.CA/FLU

See a health care provider right away if you  
develop the following symptoms

+ Shortness of breath, rapid breathing or difficulty breathing
+ Chest pain
+ Bluish or grey skin colour
+ Bloody or coloured mucus/spit
+ Sudden dizziness or confusion
+ Severe or persistent vomiting
+ High fever lasting more than three days
+ Low blood pressure

Additional symptoms to watch  
for in children

+ Not drinking enough fluids or eating
+ Not waking up or interacting
+ Irritability; not wanting to play or be held
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18THE FLU CAN BE A SERIOUS DISEASE.
+ The flu is very contagious and can spread quickly and easily.

 + Before you even know you are sick, you can pass the flu on to others.
 + The flu can affect anyone, including those who are healthy, but people at higher risk of serious 

complications are:
> young children,
> adults aged 65 and over,
> pregnant women, and 
> those living with a chronic health condition.

+ In Canada, an average of 12,200 hospitalizations and 3,500 deaths related to the flu occur each year*.

YOU NEED TO GET VACCINATED EVERY YEAR.
 + Flu viruses change each year. Experts create a new vaccine to protect you each flu season.

YOU CAN’T GET THE FLU FROM THE FLU VACCINE.
 + The viruses in the flu vaccine are either killed or weakened and cannot give you the flu.

THE FLU VACCINE IS SAFE.
 + The flu vaccine has benefited millions of Canadians since 1946. 

+ Most people don’t have reactions to the flu vaccine; those who do may have soreness, redness or 
swelling at the injection site. 

+ Severe reactions to the vaccine are extremely rare.

EVERYBODY WINS WHEN YOU GET VACCINATED.
 + By getting the flu vaccine, you protect yourself and others because you are less likely to spread the flu.

+ It’s a simple action that can save lives.

KNOW THE 
FLU FACTS

* An Advisory Committee Statement (ACS) National Advisory Committee on Immunization (NACI), Canadian Immunization Guide Chapter on 
Influenza and Statement on Seasonal Influenza Vaccine for 2016–2017
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Protect yourself and those around you:
+  Get the flu shot every year
+  Wash your hands often
+  Keep your hands away from your face
+  Cough and sneeze into your arm
+  Keep shared surfaces and objects clean
+  Stay home if you are sick
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Summary of NACI Statement: Interim 
Recommendations on the Use of Pneumococcal 
Vaccines in Immunocompetent Adults 65 Years of 
Age and Older
Quach C1, Baclic O2 on behalf of the National Advisory Committee on Immunization (NACI)* 

Abstract
Background: Since 2015, pneumococcal 13-valent conjugate vaccine (PNEU-C-13) has been 
authorized for the prevention of invasive pneumococcal disease (IPD) and pneumococcal 
community-acquired pneumonia (CAP) in adults. Adults with immunocompromising conditions 
are still recommended to receive PNEU-C-13 followed by the pneumococcal 23-valent 
polysaccharide vaccine (PNEU-P-23). National Advisory Committee on Immunization (NACI) 
guidance has been requested on the use of PNEU-C-13 vaccine in immunocompetent adults 65 
years of age and older. 

Objectives: To make recommendations, at the individual level, for the use of PNEU-C-13 in 
immunocompetent adults 65 years of age and over.

Methods: The NACI Pneumococcal Working Group (PWG) reviewed key questions and 
performed an evidence review and synthesis. In consideration of the burden of illness to be 
prevented, the target population, safety, immunogenicity, efficacy and effectiveness of the 
vaccine, the PWG proposed recommendations for vaccine use to NACI. All evidence was rated 
and reported in evidence tables. NACI approved specific evidence-based recommendations 
and elucidated the rationale and relevant considerations in the statement update.

Results: NACI identified and reviewed evidence from one randomized controlled trial 
investigating the efficacy of PNEU-C-13 to prevent IPD and CAP in adults who were 
immunocompetent at enrollment and three clinical trials assessing the immunogenicity in 
immunocompetent and immunocompromised adults. 

Conclusions: Based on reviewed evidence, NACI issued new recommendations for the use of 
pneumococcal vaccines in immunocompetent adults 65 years of age and older.

Affiliations
1 NACI Pneumococcal Working 

Group Chair, Montréal, QC
2 Centre for Immunization and 
Respiratory Infectious Diseases, 
Public Health Agency of 
Canada, Ottawa, ON

*Correspondence: naci-ccni@ 
phac-aspc.gc.ca

Introduction
Infections caused by Streptococcus pneumoniae are a major 
cause of morbidity and mortality worldwide. In Canada, the 
burden of disease is highest in young children and older adults 
(1).

Since January 2012, pneumococcal 13-valent conjugate vaccine 
(PNEU-C-13) has been authorized for use in adults 50 years 
of age and older for the prevention of invasive pneumococcal 
disease (IPD) caused by S. pneumoniae serotypes included in 
the vaccine (2). Since 2013, the National Advisory Committee on 
Immunization (NACI) has recommended the use of PNEU-C-13 
vaccine, followed by the pneumococcal 23-valent polysaccharide 
vaccine (PNEU-P-23), in adults with immunocompromising 
conditions (3). Following the approval of an expanded 

adult indication of PNEU-C-13 vaccine for the prevention of 
pneumococcal community-acquired pneumonia (CAP) in 2015 
(4), NACI was requested to provide additional guidance on its 
use in immunocompetent adults 65 years of age and older. 

Methods
The NACI Pneumococcal Working Group (PWG) reviewed key 
questions and performed an evidence review and synthesis. In 
consideration of the burden of illness to be prevented, the target 
population, safety, immunogenicity, efficacy and effectiveness 
of the vaccine, the PWG proposed recommendations for 
vaccine use to NACI. All evidence was rated and reported 
in evidence tables. NACI approved specific evidence-based 

Suggested citation: Quach C, Baclic O on behalf of the National Advisory Committee on Immunization 
(NACI). Summary of NACI Statement: Interim Recommendations on the Use of Pneumococcal Vaccines 
in Immunocompetent Adults 65 Years of Age and Older. Can Comm Dis Rep 2016;42(12):260-2. 
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recommendations and elucidated the rationale and relevant 
considerations in the statement update.

Results
PWG and NACI reviewed evidence from four trials for the 
efficacy of PNEU-C-13 vaccine. No studies on the effectiveness 
of PNEU-C-13 vaccine were identified through the literature 
search. Efficacy data of PNEU-C-13 to prevent IPD and CAP 
in adults who were immunocompetent at enrollment were 
reported in one trial (5) and three trials provided data on vaccine 
immunogenicity in immunocompetent and immunocompromised 
adults (6-8). 

Conclusion
Based on reviewed evidence, NACI issued two recommendations 
for the use of pneumococcal vaccines in immunocompetent 
adults 65 years of age and older. 

A complete review of evidence and full NACI recommendations 
on the use of pneumococcal vaccine are published in the NACI 
statement update (9) and the pneumococcal vaccine chapter 
of the Canadian Immunization Guide (10). Recommendations 
that consider other public health aspects of pneumococcal 
immunization will be addressed in a forthcoming NACI 
statement.
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Recommendation 1: 

NACI concludes that there is good evidence, on an 
individual basis, to recommend in immunocompetent 
adults aged 65 years and older not previously 
immunized against pneumococcal disease, the 
use of PNEU-C-13 vaccine followed by PNEU-P-23, 
for the prevention of CAP and IPD caused by the 
13 pneumococcal serotypes included in the conjugate 
vaccine. (NACI Recommendation Grade A).

In immunocompetent adults aged 65 years and older, 
PNEU-C-13 vaccine has been shown to be safe and 
moderately efficacious against CAP and IPD caused by 
the 13 serotypes included in the vaccine. There are no 
effectiveness studies on PNEU-C-13 in adult populations. In 
clinical trials, local adverse events such as injection site pain 
and systemic adverse events, such as fatigue and newly 
occurring generalized pain were common but overall mild.

If immunization with PNEU-C-13 vaccine is being 
considered, pneumococcal vaccine-naïve individuals 
should first receive PNEU-C-13 vaccine, followed by 
PNEU-P-23 vaccine at least 8 weeks later. The purpose of 
administering PNEU-P-23 to an individual who has already 
received PNEU-C-13 is to expand the breadth of serotypes 
against which an individual is protected. For immunization 
of individuals who have previously received PNEU-P-23 
vaccine, NACI recommends administration of PNEU-C-13 
at least one year after any previous dose of PNEU-P-23 
vaccine, due to the theoretical potential for decrease in 
antibody titers following immunization with PNEU-P-23 
vaccine. 

Recommendation 2: 

NACI concludes that, based on circulating serotypes, 
there is fair evidence to recommend the use of PNEU-P-23 
vaccine in routine immunization programs for adults aged 
65 years and older. (NACI Recommendation Grade B)

Because the burden of pneumococcal disease caused by 
serotypes included in the PNEU-P-23 vaccine, but not 
contained in the PNEU-C-13 vaccine remains significant, 
NACI continues to recommend the administration of 
PNEU-P-23 for all adults 65 years of age and older who 
have not received either vaccine previously. PNEU-C-13 
vaccine effectiveness is dependent on the circulation of 
vaccine specific serotypes. Comparative immunogenicity 
studies between PNEU-C-13 and PNEU-P-23 indicate 
that Geometric Mean Titres (GMTs) are higher in elderly 
subjects vaccinated with PNEU-C-13 for eight serotypes 
that are common to both vaccines, but the clinical and 
population-level implications associated with this improved 
immunogenicity remains unclear. No additional booster 
dose of PNEU-P-23 vaccine is currently recommended 
for those over the age of 65 years who do not have other 
underlying medical conditions that would put them at 
higher risk for IPD or severe CAP. 
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Invasive serogroup W Neisseria meningitidis 
(MenW) in Ontario, Canada shows potential 
clonal replacement during the period 
January 1, 2009 – June 30, 2016
Tsang RSW1*, Deeks SL2,3, Wong K2, Marchand-Austin A2, Jamieson FB2,3* 

Abstract
Background: In Ontario, serogroup W Neisseria meningitidis (MenW) accounts for a small 
percentage of all invasive meningococcal disease (IMD) and between 2010 and 2014, only zero 
to three confirmed cases occurred per year. However, between August 2015 and June 2016, 
six culture confirmed MenW IMD cases were reported in Ontario. 

Objective: All MenW IMD cases in Ontario between January 1, 2009 and June 30, 2016 were 
reviewed and the N. meningitidis strains involved were characterized. 

Methods: MenW cases were identified in the Integrated Public Health Information System 
by Public Health Ontario. MenW isolates were characterized at the National Microbiology 
Laboratory. 

Results: Of the thirteen MenW IMD cases, six were due to isolates typed as sequence type 
(ST)-22 clonal complex (cc), six were of ST-11 cc, and one ST-167 cc. Most (83%) MenW cases 
due to the ST-22 cc occurred prior to 2012 while all six MenW cases due to ST-11 cc happened 
since May 2014. The six MenW ST-11 isolates appeared to be clonal. 

Conclusion: It appears that a genetic shift in the invasive MenW isolates has occurred in 
Ontario in 2014 with the ST-11 clone replacing the traditional ST-22 clone. 

Affiliations
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2 Public Health Ontario, Toronto, 
ON
3 University of Toronto, Toronto, 
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Introduction
Invasive meningococcal disease (IMD) is caused by the strict 
human pathogen Neisseria meningitidis, which may cause 
severe invasive disease in susceptible individuals including 
meningitis, septicemia, bacteremic pneumonia, septic arthritis 
or pericarditis. Almost all invasive isolates of N. meningitidis are 
encapsulated, and the capsule is the basis of the serogrouping 
antigen and the protective vaccine for serogroups A, C, W (or 
formerly W135), and Y (1). Currently 12 different serogroups of 
meningococci are recognized but most infections are caused by 
serogroups A, B, C, W, X and Y (2,3). 

According to historical data, serogroup A N. meningitidis (MenA) 
was the most commonly isolated meningococci in Canada in 
1971 and 1972 (4). Since then, the prevalence of MenA has 
declined and by the mid-1990s, MenA only accounted for 1% 
or less of the IMD cases in Canada (5). Now, MenA is no longer 
endemic in Canada. Currently, most IMD cases are caused by 
serogroup B (MenB) and serogroup Y (MenY) (6), especially after 
MenC conjugate vaccine was incorporated into publicly-funded 
childhood immunization programs across the country in the 

early to mid-2000s (7). In Ontario, MenC conjugate vaccine was 
introduced at 12 months of age and for grade seven students in 
2004/05. In 2009, quadrivalent meningococcal conjugate vaccine 
(A,C,Y,W) replaced MenC vaccine for grade seven students. 

From 2006 to 2011, serogroup W (MenW) N. meningitidis 
accounted for only 5.7% (62 out of 1,092 isolates) of all invasive 
meningococci isolated in Canada (6). In the province of Ontario, 
between 2010 and 2014, there were only zero to three culture 
confirmed MenW IMD cases per year. However, between August 
2015 and June 2016, six culture confirmed MenW IMD cases 
were reported; five appeared to be due to the same strain typed 
as W:2a:P1.2,(5) sequence type (ST)-11. The objective of this 
study was to review all MenW IMD case isolates received at the 
National Microbiology Laboratory (NML) from the province of 
Ontario between January 1, 2009 and June 30, 2016. 

Materials and methods
IMD is a reportable disease in Ontario and data regarding cases 
are captured in the provincial reportable disease database and 

Suggested citation: Tsang RSW, Deeks SL, Wong K, Marchand-Austin A, Jamieson FB. Invasive serogroup W 
Neisseria meningitidis (MenW) in Ontario, Canada shows potential clonal replacement during the period 
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the Integrated Public Health Information System (iPHIS) (8). The 
Public Health Ontario (PHO) laboratory routinely receives all IMD 
case isolates through its regional laboratories and/or community 
hospitals. Isolates received were confirmed as N. meningitidis 
using standard biochemical tests and serogrouped using 
bacterial agglutination method and antisera provided by the 
NML. Isolates were also forwarded to the NML for serotyping, 
serosubtyping, PorA genotyping and multi-locus sequence 
typing (MLST) (9). Isolates in the electrophoretic type (ET)-37 
or ST-11 clonal complex (cc) were further subdivided into the 
ET-15 and the ET-37 (not ET-15) types by extending the DNA 
sequencing of their fumC genes to identify the molecular 
signatures for differentiating these ET types (10).

This study included MenW isolates received from Ontario at 
the NML between January 1, 2009 and June 30, 2016. The list 
of isolates was verified by PHO against cases reported to iPHIS 
during the same time period to ensure completeness. Age and 
sex of the cases were obtained from the specimen requisition 
forms. 

Results
Thirteen MenW IMD case isolates from the province of Ontario 
were identified between January 1, 2009 and June 30, 2016 
(Table 1). The 13 individuals included six females and seven 
males between 15 months and 86 years of age, with a median 
age of 53.4 years. The majority of cases were adults (77%), and 
of these, most were older adults. Only three cases occurred in 
children and all were two years of age and younger. None of 
the 13 cases had a fatal outcome. Blood culture was the most 
common specimen source (85%). Six of the cases occurred 
during the winter months of December to March while the rest 
occurred from April to September. As these cases were caused 

by a vaccine preventable serogroup, public health management 
would include chemoprophylaxis and immunoprophylaxis with 
quadrivalent meningococcal vaccine for close contacts (11). 

Five of the cases were caused by strains expressing the serotype 
antigen 2a with PorA genotype of P1.5,2,36-2 and typed by 
MLST as ST-11, a member of the ST-11 cc. Another serotype 2a 
MenW strain with PorA genotype of P1.5,2,36-2 was identified 
as ST-10826, a single locus variant (SLV) of ST-11, and therefore, 
also a member of the ST-11 cc. These six cases all occurred since 
May 2014, were in adults and four were male. Evidence that the 
six W:2a:P1.2,(5) ST-11 isolates were clonal included the lack of 
the characteristic fumC gene mutation that characterized them 
as ET-37 and not ET-15. None of the cases reported travel to the 
Hajj.

Six MenW case isolates belonged to ST-22 cc and presented as 
four different STs (two each of ST-22 and ST-184; and one each 
of ST-8230 and ST-8974). In addition, these six MenW isolates 
were also heterogeneous in terms of their antigenic formulas and 
PorA genotypes (Table 1). Five of the six (83%) MenW isolates 
belonging to the ST-22 cc occurred prior to 2012 and half were 
young children. The remaining MenW isolate was typed as 
ST3705, a member of the ST-167 cc commonly associated with 
MenY according to the Neisseria.org MLST website (12). 

Discussion
This laboratory-based surveillance report captured the 
emergence or re-emergence of the MenW strain expressing 
serotype antigen 2a and serosubtype antigens of P1.2 or 
P1.5,2 with PorA genotype of P1.5,2,36-2 and belonging to 
the ST-11 cc. This clone seems to have emerged and displaced 
the traditional MenW clone of W:NT:P1.6 that belonged to the 
ST-22 cc since May 2014 (authors’ unpublished data). Through 
genotypic and phenotypic analysis, ST-11 MenW 2a:P1.5,2 
was first identified in Canada in 1970 (13). Prior to the spring 
of 2000, ST-11 MenW has only caused sporadic disease. 
However, the first large MenW outbreak involving >400 cases 
from 16 countries due to a ST-11 cc strain was reported among 
the pilgrims attending the Hajj in Mecca in year 2000 (13,14). 
Subsequent sporadic cases were thought to be due to pilgrims 
returning from the Hajj and transmitting the infection to their 
close contacts, as have been reported in Europe (15). This clone 
has since spread to sub-Saharan Africa (16) and South America 
(17,18). However, beginning in 2010, several countries have 
reported an increase in IMD due to ST-11 MenW (19-22). Unusual 
clinical presentation of MenW IMD due to this clone has been 
reported and the possibility of endemic local transmission has 
also been suggested (23,24). The finding of six MenW cases 
associated with the ST-11 cc in Ontario since May 2014 was 
unusual, especially as none have reported any travel to the Hajj 
or exposure to individuals returning from the Hajj. 

The majority (10 out of 13) of MenW cases in Ontario occurred 
in adults, particularly older adults. While all ST-11 cases occurred 
in adults, the ST-22 cases occurred in either very young children 
or adults (Table 1). This was in contrast to the findings reported 
from South America with most MenW:2a ST-11 cases occurring 
in young children. For example, in Argentina, 63% of MenW:2a 
ST-11 cases were in children less than nine years old (18); in 

Table 1: Microbiological characteristics of invasive 
serogroup W Neisseria meningitidis isolated in the 
province of Ontario from invasive meningococcal 
disease cases between the period January 1, 2009 and 
June 30, 2016

Case 
No.

Age/sex Specimen 
source

Culture 
isolation  

date

Culture’s 
Antigenic 
formula

PorA 
genotype

MLST ST Clonal 
complex

11 86/F shoulder 
fluid

Dec. 2008 W:NT:P1.6 P1.18-1,3,38 ST-22 ST-22

2 2/F CSF Feb. 2009 W:NT:P1.6 P1.18-1,3,38 ST-8230 ST-22

3 15 
months/F

Blood May 2010 W:NT:P1.- P1.18-1,3,38 ST-8974 ST-22

4 82/F Blood Feb. 2011 W:NT:P1.- P1.19,15,36 ST-22 ST-22

52 1/M Blood April 2011 W:NT:P1.- porA gene 
deletion

ST-184 ST-22

6 78/M Blood Mar. 2011 W:19:P1.5 P1.5-1,10-4,36-2 ST-3705 ST-167

7 53/F Blood May 2014 W:2a:P1.5,2 P1.5,2,36-2 ST-10826 ST-10826 
ST-11

8 53/F Blood Aug. 2015 W:2a:P1.5,2 P1.5,2,36-2 ST-11 ST-11

9 66/M Blood Sept. 2015 W:2a:P1.5,2 P1.5,2,36-2 ST-11 ST-11

10 36/M Blood Dec. 2015 W:NT:P1.16 P1.18-1,16,37-1 ST-184 ST-22

11 60/M Blood Mar. 2016 W:2a:P1.2 P1.5,2,36-2 ST-11 ST-11

12 83/M Blood June 2016 W:2a:P1.2 P1.5,2,36-2 ST-11 ST-11

13 27/M Blood June 2016 W:2a:P1.2 P1.5,2,36-2 ST-11 ST-11

Abbreviations: PorA, class 1 outer membrane protein (P1.) variable regions 1,2, and 3 (denoted 
by numbers separated by commas); MLST, multi-locus sequence typing; ST, Sequence Type; F, 
female; M, male; NT, nontypeable; P1.- = non-serosubtypeable; CSF, cerebrospinal fluid.  
No., Number
1 Although this case was identified in 2008, the isolate was received at the National Microbiology 
Laboratory in January 2009 and therefore, it was included in this study
2 This case occurred in an Ontario resident but hospitalized in Manitoba and the case isolate was 
analyzed at the National Microbiology Laboratory
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Chile, 47% of cases were in children less than five years old (25); 
while in Brazil, the average age was 15 years (26). In England and 
Wales, the increase in disease due to the ST-11 MenW strain was 
noticed in all age groups (24,27). As there have been only six 
cases reported in Ontario, it is too early to note whether this age 
pattern has any epidemiological significance. 

The ST-11 N. meningitidis cc has been known as a hypervirulent 
clone with the potential to cause epidemics. The first 
documentation of the ST-11 meningococci causing an epidemic 
was in the 1960s in the US Army (28,29). ST-11 meningococci 
may be found in strains with serogroup antigens of B, C, W and 
Y (30). The most significant IMD event in Canada was due to an 
ST-11 cc MenC strain typed as ET-15, a genetic variant within the 
ST-11 cc of N. meningitidis (31). This clone first emerged in the 
province of Ontario in 1986 (31) and caused a localized outbreak 
in January 1989. By 1990 it had spread throughout the province. 
This clone was also responsible for the increase in MenC disease 
in the U.S., causing several outbreaks other than spreading to 
other provinces within Canada (32). The global spread of this 
ET-15 clone leading to outbreaks in multiple countries has been 
described (33). Although sporadic cases of ET-15 MenB have 
been observed in Canada (probably through capsule switching), 
such strains failed to establish sufficiently to cause any sustained 
disease in Canada (34). MenY ST-11 has not been observed 
in Canada (authors’ unpublished observation). Although 
others have discussed the potential relationship between the 
ST-11 MenC and the ST-11 MenW through capsule switching (13), 
the finding of sporadic MenW (and/or MenC) ST-11 isolates as 
far back as 1970 has made it impossible to determine if any such 
capsule switching event had occurred. 

The potential unusual clinical presentation due to MenW ST-11 
that others have reported (23) along with possible endemic 
spread (24) without direct or indirect travel history (through 
exposure to travellers) and age range of cases reported in 
Ontario should alert clinicians to remain vigilant and consider a 
diagnosis of IMD in all age groups. This short surveillance report 
serves to inform the public health and clinical community of the 
possible emergence of a ST-11 MenW strain in Ontario, which 
needs to be monitored. 
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Preparedness for Zika Virus 
Disease — New York City, 2016

Candida auris, a globally 
emerging invasive, 
multidrug-resistant fungus

Source: Madad SS, Masci J, Cagliuso NV Sr., Allen M. 
Preparedness for Zika Virus Disease — New York City, 2016. 
Morb Mortal Wkly Rep 2016;65:1161–1165. DOI: http://dx.doi.
org/10.15585/mmwr.mm6542a2.

The state of New York has reported the highest number of 
Zika virus disease cases in the continental United States, with 
715 cases reported as of September 21, 2016, underscoring 
the importance of the health care system to be prepared to 
care for patients with possible Zika virus disease.  NYC Health 
+ Hospitals created a Zika Preparedness and Response Action
Plan by building upon the framework established in 2014 to
screen patients for possible exposure to Ebola virus disease. The
Zika plan includes universal screening for travel-associated Zika
virus exposure, signage and maps depicting areas with active
Zika virus transmission, laboratory services, and timely linking
of infected patients to appropriate care.  A robust emergency
preparedness and response program can help health care
systems limit the effects of Zika virus and ensure appropriate
screening, diagnosis, and care. Potentially effective strategies
include modification of established and tested protocols, offering
ongoing health care provider education, and close collaboration
with state and local health departments for Zika guidance and
support.

Source: Vallabhaneni S, Kallen A, Tsay S, Chow N, Welsh 
R, Kerins J, Kemble SK et al. Investigation of the first seven 
reported cases of Candida auris, a globally emerging invasive, 
multidrug-resistant fungus — United States, May 2013–August 
2016 Morb Mort Weekly Report. Early Release / November 
4, 2016 / 65. https://www.cdc.gov/mmwr/volumes/65/wr/
mm6544e1.htm?s_cid=mm6544e1_e.

Summary

What is already known about this topic?

Candida auris is an emerging pathogenic fungus that has been 
reported from at least a dozen countries on four continents 
during 2009–2015. The organism is difficult to identify using 
traditional biochemical methods, some isolates have been 
found to be resistant to all three major classes of antifungal 
medications, and C. auris has caused health care–associated 
outbreaks.

What is added by this report?

This is the first description of C. auris cases in the United States 
(US). C. auris appears to have emerged in the US only in the last 
few years, and US isolates are related to isolates from South 
America and South Asia. Evidence from US case investigations 
suggests likely transmission of the organism in health care 
settings.

What are the implications for public health practice?

It is important that laboratories accurately identify C. auris and 
for health care facilities to implement recommended infection 
control practices to prevent the spread of C. auris. (In the US): 
Local and state health departments and CDC should be notified 
of possible cases of C. auris and of isolates of C. haemulonii and 
Candida spp. that cannot be identified after routine testing.

http://dx.doi.org/10.15585/mmwr.mm6542a2
https://www.cdc.gov/mmwr/volumes/65/wr/mm6544e1.htm?s_cid=mm6544e1_e
https://www.cdc.gov/mmwr/volumes/65/wr/mm6544e1.htm?s_cid=mm6544e1_e
https://www.cdc.gov/mmwr/volumes/65/wr/mm6544e1.htm?s_cid=mm6544e1_e
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