
Background Results 

• Measles is a highly infectious, but vaccine-preventable, viral illness 

(1). 

• In 1998, measles was declared eliminated in Canada (2, 3).  

• Occasional imported cases related to international travel continue to 

occur, and these can lead to secondary transmission and outbreaks 

(2-5). 

• MMR series completion rates amongst seven year olds have 

declined in recent years. 

• In 2019, an increase in the number of measles cases was observed 

globally, and several importations occurred to BC.  

• An outbreak associated with school-age children led to a province-

wide immunization catch-up campaign. 

There were three clusters of measles cases in 2019 (Figure 1): 

1. VCH/FHA cluster – A cluster of 13 measles cases occurred in the 

VCH and FHA regions, with cases having illness onset from January 

21 to March 9. The cluster began with three co-primary cases 

returning to Vancouver following travel to Vietnam. Subsequently, 

there were three generations of transmission occurring in a school 

setting, a hospital, and amongst household contacts. Measles 

genotype D8 was associated with this cluster. 

2. IHA cluster – IHA experienced one cluster of measles involving two 

cases. The first case, with illness onset of March 7, had exposure 

history compatible with acquisition in the United States and a known 

source of measles. A single secondary case with illness onset on 

March 19 occurred in a household contact. Measles genotype D8 

was identified, albeit a different strain to the VCH/FHA cluster. 

3. VIHA cluster – Six cases of measles were reported in the VIHA 

region with illness onset from March 20 to April 9. The two co-primary 

cases had travel history compatible with measles acquisition in 

Vietnam. Genotype D8 of the same strain as identified in the 

VCH/FHA cluster that also had origins in Vietnam was confirmed from 

one case. Four secondary cases were reported, none with recent 

travel. Both timing of onset and identification of the same D8 

genotype in all four secondary cases were compatible with either 

acquisition from one of the earlier co-primary cases in VIHA despite 

lack of identified common settings of exposure, or from an 

unrecognized source. 

A measles vaccine catch-up campaign was conducted in April through 

June. Over 25,000 MMR doses were administered to students, not 

including students in VCH, an increase by 14,000 over the same time 

period in the previous year. By the end of the campaign, the proportion of 

students with documentation of 2+ doses of MMR had increased by 

three percentage points to 82% (Figure 3). Likely the greatest contributor 

to this increase was submission of vaccination records by students for 

whom vaccine history was previously missing, as this group declined by 

two percentage points over the course of the campaign. 

Methods 

Cases with onset in 2019 were classified according to the provincial 

measles case definition (6). Surveillance data were obtained from the 

provincial measles case report form (7). Data on vaccine doses 

administered and student immunization records were available from two 

immunization registries (PARIS for Vancouver Coastal, Panorama for all 

other health authorities). 

Descriptive epidemiology was used to summarize cases and clusters. 

The measles immunization campaign was assessed using BCCDC data 

on vaccine distribution compared to the prior year. Measles vaccine 

coverage rates were calculated as the percentage of students with 0, 1, 

or 2+ doses documented or no measles-containing vaccine over the 

catch-up campaign period. 
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There were 31 confirmed cases of measles reported in BC in 2019 

(Table 1). Fifteen cases were imported and had acquired measles while 

travelling outside Canada (Vietnam 6, Philippines 6, Other 3). Sixteen 

cases were locally acquired in BC. 

The majority of reported cases were male (61.3%). Cases ranged in age 

from 7 months to 49 years with an average of 21.7 years. Most imported 

cases were over 40 years of age while most locally acquired cases were 

aged 10 to 19 years of age. Half (50%) of locally acquired cases were 

fully immunized for their age with documented vaccination records. Only 

13% of imported cases were similarly documented as fully immunized; 

however, this may be an artifact associated with age of cases, with 

adults generally less likely to have accessible immunization records. 
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Figure 1. Confirmed measles case count by epidemiological week of rash onset for BC 

and by cluster, 2019 

Location of Disease Acquisition 

Imported Local Total 

 Case Characteristic n (%) n (%) n (%) 

 Sex 

     Female 5 (33.3) 7 (43.8) 12 (38.7) 

     Male 10 (66.7) 9 (56.3) 19 (61.3) 

 Age Group 

     <1 year 1 (6.7) 1 (6.2) 2 (6.5) 

     1-9 years 1 (6.7) 1 (6.2) 2 (6.5) 

     10-19 years 3 (20.0) 7 (43.8) 10 (32.3) 

     20-29 years 4 (26.7) 5 (31.2) 9 (29.0) 

     30-39 years 1 (6.7) 1 (6.2) 2 (6.5) 

     40+ years 5 (33.3) 1 (6.2) 6 (19.4) 

 Immunization Status 

     Fully immunized, 

     documented 
2 (13.3) 8 (50.0) 10 (32.3) 

     Fully immunized, 

     undocumented 
3 (20.0) 2 (12.5) 5 (16.1) 

     Partially immunized, 

     documented 
1 (6.7) 1 (6.2) 2 (6.5) 

     Partially immunized, 

     undocumented 
3 (20.0) 0 (0.0) 3 (9.7) 

     Unimmunized 6 (40.0) 5 (31.2) 11 (35.5) 

 Total 15 (48.4) 16 (51.6) 31 (100.0) 

Table 1. Confirmed measles case characteristics by location of disease acquisition 

1. Describe the 2019 measles cases in BC by sex, age, immunization 

status, and country of acquisition. 

2. Summarize the associated clusters by duration, pattern of 

transmission, and measles genotype. 

3. Describe the results of the MMR / MMRV immunization campaign 

within the context of declines in series completion. 

Objectives 

Conclusion 

There were 31 confirmed cases of measles reported in 2019, the largest number of measles cases recorded since the Fraser Valley outbreak in 2014. 

Transmission was facilitated by attendance of measles cases at an elementary and high school.   

There were three clusters of cases, the largest of which had 13 cases with three generations of transmission. All clusters began with an importation of 

measles following international travel, and measles genotype D8 was associated in each. Measles transmission was circumscribed overall, and BC 

maintained elimination of this disease as per Pan American Health Organization criteria.  

The measles vaccine catch-up campaign was conducted over three months and resulted in a slight increase in the proportion of students who had 

documentation of 2+ doses of MMR vaccine received. The proportion of students with unknown measles immunization status in the public health 

immunization registries decreased by 2%. 

Despite falling MMR vaccination series completion rates, multiple importations of measles during 2019, including within a school setting, did not result in 

large scale outbreaks.  
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Figure 3. Measles immunization status of students by week of MMR immunization 

campaign, BC 2019 
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Provincial MMR completion rates at age seven (documentation of 2 

MMR doses) have declined from 90% in 2016 to 78% in 2019 (Figure 2). 

The decline coincides with the change in the MMR childhood 

immunization schedule in 2012, when the 2nd dose of MMR moved from 

18 months to 4-6 years of age. Despite the decline in MMR series 

completion rates, the proportion of children who have received at least 

one dose of MMR has been stable. 

Figure 2. Percent of seven year olds with two documented doses of MMR by year, BC 

2012-2019 



 



 



 

 

 

 

 

 

• Eligibility:  Girls vaccinated with QHPV who have 
received 2D or 3D 

 

 

 

 

• Interim analyses: 

- Logistic regression to compare the characteristics of 
participants with 2D and 3D at inclusion. 

- Immunogenicity after 2D or 3D of QHPV vaccine up 
to 10 years post first dose by competitive Luminex 
Immunoassay. 
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Introduction 

• Based on non-inferior immunogenicity compared to 
3D in adult women, a 2D schedule <15 years of age 
was licensed.  

• Aim: To monitor the long-term effectiveness of 2D 
compared to 3D of the quadrivalent HPV (QHPV) 
vaccine against persistent HPV infections.  

Methods 

 
 
 

 
 

 
           
              
 

Results   

• 5861 girls were enrolled in the study.  

• Compared to 3D, 2D participants were 
younger. After adjustment for age, 2D 
participants were more likely to be born in 
Canada (OR 1.49, 95%CI  1.20-1.85) or 
having a First Nations background (OR 1.43, 
95%CI 1.09-1.87).  
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 

2 3 OR adjusted for 
age(+95%CI)   1580 (40.6%) 2309 (59.4%) 

Had menarche (n=3798) 
Yes 1516 (98.2%) 2227 (98.8%) 1.13 (0.65-1.96) 
No 27 (1.8%) 28 (1.2%) 

Ever had sex (n=3820) 
Yes 291 (18.7%) 623 (27.6%) 0.87 (0.73-1.03) 
No 1269 (81.4%) 1637 (72.4%) 

Ever had sexual intercourse (n=908) 
Yes 276 (96.2%) 60 (97.8%) 0.61 (0.27-1.41) 
No 11 (3.8%) 14 (2.3%) 

Sexual debut <15 years of age 
Yes 90 (33.1%) 142 (23.9%) 1.22 (0.88-1.70) 
No 182 (66.9%) 453 (76.1%) 

Condom use during last sexual intercourse (n=545) 
Yes 171 (64.8%) 374 (63.8%) 0.92 (0.67-1.26) 
No 93 (35.2%) 212 (36.2%) 

Ever had an STI (n=3862) 
Yes 3 (0.2%) 16 (0.7%) 0.34 (0.10-1.21) 
No 1567 (99.8%) 2276 (99.3%) 

Ever had a PAP smear (n=3785) 
Yes 26 (1.7%) 71 (3.2%) 0.90 (0.56-1.45) 
No 1513 (98.3%) 2175 (96.8%) 

Table 1. Sexual health behaviors* 

• Characteristics of 2D and 3D participants seem comparable.  

• Study demonstrates long-term immunogenicity of the 2D QHPV vaccine schedule.  

• The final results of QUEST can be expected in 2023.  

Conclusion  

Figure  3. GMTs up to 10 years post-vaccination 

• An increase in antibody titres (>assay 
variability) was seen among 17/73 
participants (23%).  

Figure 4.Participants with HPV18 boosting event 
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Figure  1. QUEST study 

Figure  2. Study procedures 

• GMTs after 2D were non-inferior to after 
3D, except for HPV18. 
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Conclusion 

Vaccine hesitancy has been defined by the World Health Organization 

(WHO) as "the reluctance or refusal to vaccinate despite the 

availability of vaccines" and has been identified as one of the top ten 

threats to global health in 2019 by the WHO1. Although vaccinations 

are one of the most successful health interventions that have 

contributed significantly to the decline in morbidity and mortality 

globally, concerns about vaccines are on the rise. Vaccine hesitancy 

has been linked to the decline in vaccine coverage globally and has 

contributed to recent measles outbreaks which the WHO has reported 

there has been a 30% increase in cases worldwide.  Although all 

measles cases are not due to vaccine hesitancy, there has been a 

resurgence of measles  in countries that were close to eliminating the 

disease. Unfortunately, due to this recent resurgence of measles, four 

European countries lost their measles eradication status in 2019.  

The WHO’s Strategic Advisory Group of Experts on Immunization 

(SAGE) stated that the reasons for choosing not to vaccinate are 

complex and identified complacency, inconvenience in accessing 

vaccines, and lack of confidence as key reasons underlying 

hesitancy2. According to the WHO, “Health workers, especially those in 

communities, remain the most trusted advisor and influencer of 

vaccination decisions, and they must be supported to provide trusted, 

credible information on vaccines”. Research has shown that the 

recommendation to vaccinate by a health care provider is an important 

step in moving clients from vaccine hesitancy to vaccine acceptance.  

In British Columbia (BC), the Immunization Communication Tool for 

Immunizers (ICT) is available to support health care providers (HCPs) 

address common immunization questions and concerns from the 

public. The ICT was first developed in 2008 by the Professional 

Education Working Group (PEWG) and was last updated in 2014. 

Since the update, more literature has become available that 

emphasizes how HCPs communicate about vaccines can significantly 

impact an individual’s decision to vaccinate.  

With the aim of better supporting HCPs in BC with a current evidence-

based  resource on effective immunization communication, the PEWG 

developed and distributed a survey to gain a greater understanding of 

the HCPs needs. 

The survey findings supported the relevance of the ICT which was reinforced by 93% of the respondents 

reporting that the ICT is used in their practice. The survey findings also indicated the overall content in the ICT is 

good, however further comments emphasized the need for more current content. Comments from respondents 

suggested that updated research, current immunization guidelines, figures and more images/graphics would be 

helpful to support  HCPs to address immunization questions and concerns from the public. Survey results also 

indicated that HCPs wanted content on how to address concerns and questions specifically related to HPV 

vaccine. Another theme which emerged from the survey was the need to provide an up-to-date communication 

framework to support immunizers in responding to questions from vaccine hesitant clients.  

Methods 

The ICT survey was conducted using RedCap®, an online survey tool. 

The survey was held from July 26 to September 13, 2019 (7 weeks). 

Participation in the online survey was voluntary, and 219 participants 

completed the survey. 6 of the participants failed to complete all of the 

questions in the survey. The online survey consisted of 11 questions, 

with a combination of open/closed-ended questions as well as 

questions using a Likert-type scale. Feedback was also sought on 

suggested improvements to the ICT. The survey was distributed though 

the Provincial CD Nurses group and through the PEWG members 

which include: public health nurses, physicians, medical health officers, 

nurse practitioners, pharmacists, naturopathic physicians and 

midwives. 
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How has this resource been used in your practice?  
(select all that apply) 

Public Health 
Nurse 
94% 

Pharmacist 
2% 

Naturopathic 
Doctor 

3% 

Other 
1% 

What is your profession? 

Public Health Nurse Pharmacist Naturopathic Doctor Other

>5 years 
72% 

3-5 years 
10% 

1-3 years 
8% 

<1 year 
10% 

How long have you worked in your profession? 

>5 years 3-5 years 1-3 years <1 year

Yes 
93% 

No 
7% 

Is this a resource you use in your office? 

Yes No

While most Canadian parents ensure their children receive all routine 

immunizations, a recent Canadian study showed 19% of parents consider 

themselves to be vaccine-hesitant3. Traditionally, it was thought that a 

person’s reason for vaccine hesitancy was simply that they lacked the 

knowledge to make informed decisions about vaccines. However, it has been 

found that just providing facts is not enough and that this approach does not 

eliminate hesitancy and, in some cases, can actually generate hesitancy4.  

The updates to the ICT include a focus on key messages about current 

vaccine concerns. The updated ICT will include: 

 

1. Evidenced-based strategies to address vaccine hesitancy.  

2. An updated immunization communication framework.  

3. A brief introduction to Motivational Interviewing with examples of how this 

approach can be applied.  

Objectives 
The objectives of the Immunization Communication Tool for 

Immunizers survey were to: 

 

1) Determine the needs of HCPs in addressing vaccine hesitancy. 

2) Obtain feedback to assist the improvement of the current ICT. 

3) Identify additional content to be included. 

Vaccine hesitancy continues to be an ongoing threat to global health. The 

importance of effective immunization communication by a HCP is crucial in 

supporting individuals who are vaccine hesitant to move to vaccine 

acceptance. All immunization providers should be fully supported with easily 

accessible up-to-date resources to be able to provide their clients with clear 

evidence-based information about vaccines. Promoting credible 

immunization communication resources to immunization providers continues 

to be an important step in addressing vaccine hesitancy. 

Other (7.4%):  

• Competency exam  

• Resource for immunization certificate  

• Educate high-school, nursing and medical students  

Other (7.8%):  

• Self-learning  

• Family and friends  

• Students  
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Background 

 Adverse events following immunization (AEFI) 

are any untoward medical occurrences which 

follow immunization, but do not necessarily have 

a causal relationship with the usage of the 

vaccine1. 

 Post-marketing surveillance of AEFI is an 

important component of all immunization 

programs and is conducted at all levels of the 

public health system in Canada. 

Most adverse events are reported using 

categorical event codes which are grouped into 

four major categories.  The information system 

used in BC since 2013 is based on the national 

surveillance system including event categories. 

 This review focuses on the two categories: 

• “Neurologic Event”, and  

• “Other Defined Events of Interest” 

 Neurological events are typically most 

concerning for the public and health care 

professionals; ‘other’ events may include serious 

events and cannot be readily identified.  

 Serious events are AEFI that are life 

threatening or result in death, require 

hospitalization, result in a residual disability, or 

are associated with congenital malformation2. 

Methods 

 Review the events reported in BC in the ‘other’ 

fields of both “Neurologic events” and “Other 

defined events of interest” categories, and 

assess their reportability. Consider whether these 

can be re-categorized using existing events 

codes, or if they warrant the creation of new 

event codes based on the frequency and 

seriousness of the events. 

 Review select AEFI reports that meet 

seriousness criteria for causality assessment and 

categorize the public health recommendation(s) 

made (both categorical and text responses) to 

determine whether a conclusion about the causal 

relationship of the event to immunization or 

vaccine was made. 

Assessment of Serious and ‘Other’ Reports of Adverse Events Following Immunization 

in British Columbia 
Hadi Dalati1,2,  Chelsea Treloar1,  Monika Naus1,3 

1BC Centre for Disease Control   2Simon Fraser University  3University of British Columbia 

Goals 

 Use surveillance data to assess quality of 

reporting and make recommendations for 

surveillance improvement such as identification 

of new categorical event codes. 

 Evaluate whether routine processes at 

regional levels include causality assessment and 

whether these can be strengthened using 

standardized tools and assessment results.  

 Enhance BC’s vaccine adverse event 

monitoring system to improve reporting of 

potentially serious events.  

Methods (cont’d) 

 Each AEFI report was examined to 

extract relevant information. 

 Descriptive analysis of AEFI from five 

regional Health Authorities was conducted; 

these include Fraser (FHA), Interior (IHA), 

Vancouver Coastal (VCHA), Vancouver 

Island (VIHA) and Northern (NHA). 

 Reports were reviewed to assess public 

health recommendations made and 

evidence of a determination of the causal 

relationship of the event to vaccine or 

immunization. 

 Descriptive analysis was conducted with 

respect to age of immunization, health 

authority, and type of AEFI..  

 Categorical recommendation check 

boxes as well as text comments were used 

to identify the public health 

recommendations in each report. 

Conclusion 

 The quality of reporting by BC health 

authorities was high, with appropriate use of  

‘other’ when a corresponding categorical 

event code was not available in the 

surveillance system.  

 The new categorical events in the 2019 

version of the AEFI  information system will 

result in an estimated 42% reduction in 

reporting of  events as ‘other’ and 

associated text, based on AEFI reports 

received in 2017 and 2018. 

 Opportunities exist for adoption of a 

standardized approach to causality 

assessment for serious events. 
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Figure 3: Frequency of reported 'other' AEFI classified into 

MEDRA codes (January 2017 – December 2018). 
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Figure 1: Causality assessment results for BC stratified by health authorities. NAR: No Assessment Reported. 
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Figure 2: Public health recommendation quality in BC stratified by health authorities. (A) Gold standard; (B) Public health 

recommendation described in detail; (C) Minimal amount of information; (D) No information is given; (NRR) No Recommendation 

Reported. 
Figure 4: Frequency of the same reported 'other' AEFI 

once 61% of these events were classified into event 

codes available in Panorama 3.2. 
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